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$—HE & =

1,1 X 2s’2p® F=18,9984

[F,] F, + H,==%HF} + 128 &
’ (AAHHRATLRELMNARL)
&
F,(+) +Xe=——=XeF, + 65Tk
e

2F, + Xe

XeF,
SF, + Xe"—‘%—_.o_:;ix.ap,
F, + 2S=—=S,F,
2F, + S—=SF,

SF, + 2CIF
3F, + S—=SF,
3F, tt#) +2P=—=2PF,

PF, +F, (ix#) ==PF,
nF, + 2M—=2MF,

(MAFX $ %4k, n=1, 2, 3, )

2F, + 2H,0—=4HF + 0, } -

(RERA, kELTF 405, AMKET2°K, F25H,0
Y%A s A HFO, =HFORTRAZ, %5 M#kE02)

F24+ SOZ_=SOZF2
(F2 250, ¥ R R B

SF +Cl, (#4 &SFsCD

A
2F, + 2NaOH ===2NaF + H,0 + OF, }



BB KR

[HF]

[F,0]

[SF,]

[Cl,]

F, + 2NaBr——=2NaF + Br,

F, + 2Fe?*=—=2Fe?®* + 2F~

4HF +Si0, gy ==SiF, 4 +2H,0

HF + NaOH=——=NaF + H,0

2HF ¢eny +H,80, (%) ===H,;0* + HSO,F +F~
6HF + CaSiO, (g) —=CaF, +SiF, 4 +3H,0

HF () +CH,,0,==[C H, ,0,-H]* +F~
HHEBEL '

2F, 0+ %) 0,  +2F, ¢
F,0+H,0 (5)=—=0,%+2HF} + 74.8FF
SF, + 3H,0=—=H,S0, + 4HF }

1,2 #% 3s23p° Cl=35,453

N
ClL, + H,—=2HCl + 4412FF

Cl, + H, —2=2HCL+ H
R H5 1264 52
1, +F, 2 crF
CIF +F, ~2-CIF, + 64+
3Cl, +1, 229101,
5Cl, (ii:f) + ZPﬁZPCIa
3Cl, + 2P Gr gy 229PCl,
PCl, (m) +3H,0——H,PO, + 3HCI }




nCl, + 2M=——=2MCl,
MATK$%4E, n=1,2, 3, )

c1, + 2Na 22 oNaci

a1, +cu 22 cuc,

Cl, + H,0 () ===HCIO + HCl
(HCI0 % 4 % # % 0,, 2HCIO=—=2HCl1+0y)

2Cl, + 2H2024HCI+02 bR B
3Cl, + 3H,O0 (&) 5HCI1 + HCIO4

Cl, +H,0,=—=2HCI+0, %

2Cl1, + szO (1) +C (=) ==4HCl + CO,

~ +69TFFR
2C12 + 2HgO (HiR i) =C1HgOHgCl + CIZO T

Cl, + 2KOH ) —22KCIO + KCl + H,0

3Cl, + 6KOH (%, #> =—=KClO, +5KCl+ 3H,0
I KClO; 65 5 B)

2C1, + 2Ca(OH), 9% ac1, +Ca(Cloy, + 2H,0

3Ca(C10), ~L 2cacl, +Ca(Clo,),

2Cl1, + 3Ca(OH) ,=—=Ca(Cl0),
+ CaCl,+Ca(OH),H,0+H,0 (#1244
Ca(Cl0), + 2H,0=—==Ca(OH), + 2HCIO

-2HCl + 2[ 0]
CEEHHEGRL)
6Cl, Gx¥> +6Ca(OH), Ca(ClO ), +5CaCl,
+6H,0
Cl, + H,S (gm) =2HCl+S | (Br,, LT



i H-2 XK

Cl, + H,S0; + H,0=-<H,S0, + 2HCI

Cl, + 2NaBr 2NaCl + Br,

Cl, + 2KI=—==2KCl +1I,

Cl, + Na,S=—==2NaCl +S

Cl, + Na,SO, + H,O0=—=2HCI + Na,SO,
Cl, az¥) +PCly==PCl; (I, Tfenr i)
2Cl, + 2CIF ;—=3(CIF),

Cl, + CH, %> CH,Cl + HC1 }
Cl, +C,H,—> CICH,CH,Cl

3Cl, + C,H, ~2% ¢ H,cl,

4Cl, + C,H,OH—>CCl1,CHO + 5HC]
(a-= § T 2)
8Cl, +C, H, ¢(#x)—>16HCl + 10C
% i)
[HCl] HCl(s)— &/
HCl— 38

4HCl(x, +0, S2ChLA

0T 2Cl,% +2H,0 + 27F -k

4HCl () +MnO, (4yy==2=MnCl, + 2H,0 + Cl,}
10HCI + 2HNO,——5Cl, 4 + N, 1 + 6H,0
SHCI + HNO, (y——NOC! + 2H,0 + Cl, 4

16HCl (%) + 2KMnO, (g )——A;—zMnCIZ + 2KCl
+5C1,1 + 8H,0

14HCI (%) +K,Cr,0, (5y===2CrCl, + 2KCl

+3Cl,4 +7H,0

[C1,0) Cl,0 +H,0==2HCIO




3C1,0 + CS,=—=COCl, + 250Cl,
(€. AN

[C10,] 2ClO, + H,0—==HCIO, +HCIO,
(&% §-)

Cl0, + 2H,0,=—=ClO0; + 0,1 +2H,0
2C10, +Na,0,=—=2NaClO, +0,?}
2ClO, +Ba0,==Ba(Cl0,), + 0,1}

Ba(ClO,), + H,SO0,—=BaS0, | + 2HCIO,
2C10, +2NaOH NaClO; + NaClO, +H,0
2C10, + 2NaOH + Zn=—=2NaClO, + Zn(OH), |

2C10, + 2NaCl=2&0Nac10, +C1, 4

[C1,0,] Cl,0,===2ClO,
C1,0, + H,0—=HCIO, + HCIO,
C1,0, + 2NaOH===NaClO, + NaClO, + H,0

[C10,] 2CIO, + Mg=—=Mg(CIO,),
(ZofCudb TR £ A UAA)

[HCIO) 2HCIO=2=3HCI + 0,1 .

3HCI0=2=2HCI + HCIO,

H,S0,(;
oHCI0ZE24 R ey 4 0,4

2HCIOSZLC1,0 +H,0

9HCIO + 2Hg——(HgCl),0| + H,0

HCIO + H,0,=—=HCl + 0,4} + H,0

HCIO + HCl——Cl, } + H,0

6HCIO + NaCl——NaClO, + 3C1,4 + 3H,0

N
(HCI0,1 sHC10,2%6c10, +C1,1 + 4H,0



6 - mX

40T )
[HCIO,] 26HCIO,—==10HCIO, +8Cl,} +150,1 + 8H,0

A
3HCI0,===HCIO, +Cl,} + 20,1 +H,0 -

2060
2 HCIO, + H,0,2==C9CI10, +0,1 +2H,0

2 HCIO, + 2 HCI=2=2C10, +Cl,4 + 2H,0
HCIO, + HI——HIO, + HCl
4HCIO, + 3H,S=——3H,S0, + 4HCI
2HCIO, + 2C,H,0, «2H,0=—=2HCIO, + 4CO,
+6H,0
[HCIO,] 2HCIO,——H,0, +Cl,1 + 30,1

4HCI0,——4Cl0, + 30,1 +2H,0
2C10,——Cl,1 + 20,1
AN

4HC1O, (70—85%) 2C1,41 + 70,4 +2H,0
(2T E X SIREM R A)

2HCIO, + Br, (%)=—=2HBrO, +Cl,*}
9 HCIO, +1, + 4 H,0=2=0HI0, . 2H,0 + C1,}
9HCIO, + MgO——Mg(CIO, ), + H,0
HCIO, + THCl——4Cl, } + 4H,0
HCIO, +2 H,0 + H, SO, ()=2=HCIO, +H,0
' +H,SO,.H,0
HCIO, + KCl=——=KCl0, | + HCI
. HCIO, + NH,Cl—=NH,CIO, | (4 &, + HC

2HCIO, + 2CrCl, + 2HCl H,Cr,0, + 4Cl1, %}
-
+H,0

2 HCIO, + K,S0,=£=2KCI0, | + H,S0,



L SR

[Be,]

HCIO, + KNO,==KClO0, | (4 s, + HNO,
2HCIO, + MgCO,==Mg(Cl0,), + CO,} + H,0
. . “OH

- . +
HCIO, + CH,COOH (100%> mfcna_c—ou]

+ClOg -

1,3 W 4s’4p® Br=179,904

Br,+H zrézHBr

Br, + Cl,<==2BrCl +

Br, + Cl, + 2H,0=——=2HBrO + 2HCI
Br, +5Cl, + 6H,0—=2HBrO, + 10HCl

A
Br, +2S (B)3z gy o2 Bl 2 GE T £ ASBry)

3Br, +2 Pi"%—JL—’Y""—zPBra

# A&
3Br, + 2P + 6H20‘——‘——£2H3P03 + 6HBr
Br, + 2Na=—=2NaBr

AN

Br, + Mg

MgBr,

iz
Br, + H,O—==HBrO + HBr
3Br, + 3H,0—=HBrO, + 5HBr
Br, +H,0,——=2HBr + 0,1}

50—100
2Br, (xx)+ 1180————~”———‘.CflgB1'z +Br,0
URHEL)
N
3Br, + 6KOH==KBrO, + 5KBr + 3H,0

Br, + HCl——HCIBr,



8 BB X

Br, + H,S=—=2HBr +S

4Br, +H,S + 4H,0—=H,SO, + 8HBr
Br, + 5HOCI + H,O0===2HBrO, + 5HC]
Br, +H,SO,; + H,0—=H,SO, + 2HBr
Br, + 2Nal 2NaBr +1,

Br, + 2KI + 2HCl=—=2KCl + 2HBr +1,
Br, + NH,Br—=——=NH Br,

3Br, + 3Na,CO,;=—=NaBrO, + 5NaBr + 3CO,}
(#] 5 NaBrO; 8 5 & 7 42 X)

o (o} Br o Br O
Ho/\ O\~ v/ Ho_m/ NP AN

U‘\I/‘\/I B, Bf\/\fj\/l —Be

/W—coon \T-COOH
Lvl % 2) ! (32 &)

(BIHH) (MR EHK)

[(HBr] 2HBr + Cl,=—=2HCl + Br,
HBr + Br, HBr,

CuCl, i 1
?2Br2 +2H,0

4HBr(%) + 0,

2HBr (i) + Zn==ZnBr, +H,}
2HBr + H,0,—=Br, + 2H,0
4HBr () + MnO,=—=MnBr, +Br,4 + 2H,0

A
2HBr(%) +H,S0, (%)==S0,% +Br,} +2H,0
[Br,0}] Br,O0+ 2NaOH=—=2NaBrO +H,0

3Br,0 + 6NaOH===2NaBrO, + 4NaBr + 3H,0
[HBrO] 5HBIO(sz:t)——HBrO, + 2Br, + 2H,0



4HBrO=—=2Br, + 0,1+ 2H,0

2HBrO=—==2H" + 2Br~ +0, %

2HBrO HBrO, + HBr
(HBrO##1t 3y HBrO g8 89 ¥ 8] i4 42)

HBrO+ H,0,=—HBr + 0,1 +H,0

HBrO + HBr=—==Br, + H,0
(HBrOg A B X 2 & F Hid42)

3BrO===BrOj + 2Br~ (it 5 %)

280 (k) ©

H
[HBrO,] 4HBrO,=———2Br, +50,1+2H.0

99

BrO; + F, + 20H"===BrO; + 2F~ +H,0
HBrO, + KOH=—=KBrO, + H,0
HBrO, + 5HBr 3Br, + 3H,0
HBrO, + HSCN.+ H,0——H,SO, + HCN + HBr
HBrO; + 6MnSO, (s 4) + 3H,50 ,—=

3Mn, (SO,), + HBr + 3H,0
2HBrO, + 5SHCOOH=—=Br, + 5CO,1 + 6H,0

1,4 ®& 5s°5p® 1=126,9045

1, +H?_$2HI
I, +5Cl, it #)+ 6H,0==2HIO, + 10HCl
I, +Cl, +2C1"=>=2ICl;

A
31, + 2P===2PI,

31, + 2P+ 6H,0==2H,PO, + 6HI}
A .

I, +2Na 2Nal



10 B8 HR

EABXAT

21, +2H,0 =

4HI +0,%

I, (%) +H,0==HOI + HI

I, +5H,0,==2HIO, + 4H,0

I, +H,0, + 2NaHCO,==2Nal + 2C0,4 +0,%
+2H,0

I,+H,0+S0, + CH,OH——=HSO,CH, + 2HI

(7 o)
3I, + 3Na,0,===2NalO, + 4Nal
(R B4 iR & vl SR A 4p)
61, + 6HgO===Hg(10,), + 5Hgl,

55
1, + 2NaOH (i §)—2=Nal + NaOI + H,0
I, + 2KOH==2KIO + H, }
3KIO===2KI + KIO,

31, + 6 KOH=2=KIO, + 5KI + 3H,0
- I, +2NH,OH==NH,I+NH,Ol +H,0 -
3NH ,OI==NH;NI, + NH, 4} + 3H,0

31, +5NH; (s)==3NH I+NI;+NHgy| ()
2NI, «NH,=2NH, + 31, + N,

NI,-NH; + 5HCl(3)=—=3ICl + 2NH Cl

Na, HPO T
21, + 2NH,0HEZE DB E TN 0., 411+ H,0

91, + NH,OH + H,0=—=HNO, + 4HI

I, i) + H,S()y==2HI+8| +17.5FF
(RELBMWERT#F, WL, EFTRAZAH:S)

I, + 5HCIO + H,O0=>2HIO, + 5HCl "

I, + 2HCIO;==2HIO, + Cl,}

I, +H,S0, + H,0==H,S0, + 2HI




o1

31, + 10HNO,=—=6HIO, + 10NO4 + 2H,0
I, + 7THNO, + H,O==2HIO, + THNO,

I, + 10HNO, (%)===2HIO; + 10NO, 1 + 4H,0
I, + HPO, + H,0==H,PO, + 2HI

NaHCO
I, +H,PO, + H,0-2200 2 Foyy po, 4 oHI

I, +KI==KI; (x4:¢)
I, +KI+H,0—=KI,-H,0
I, +KI+2H,0——=KI;.2H,0
3I, +KI+H,0—=KI,.-H,0
21, + 2KCN==2ICN + 2KI
21, + Hg(CN), i+ §)=—=2ICN + HgI,

(ERLEFay, AhiedHaCNL R )
I, + 2KClO,=—==2KIO, +Cl,*
61, ¢zm) +6HEg(ClO,), +6H,0—==;

Hg(I10,), + 5HgI, +12HCIO,
I, +Na,HPO, + H,O0——=NaH,PO, + Nal + HOI
5HOI==HIO, + 2I, + 2H,0

1, +K,C,0, =2=2KI + 2C0,4
I,(%)+ CH;CHO=——=CH,I + HI + CO}
CH, I+ HI=—=CH, +1,
I, +C¢H, ,04 + 2NaOH=——=C¢H, ,0, + 2Nal+ H,0
(KA H#) (N&#HB)
I, +CH;0,==C,H 0, + 2HI
CiRIr A )
512 + 2Cl st OOZNZ «HCl + 2KI—=
G $F8)
2C,;H,,0;N, ’HI‘Isl +2KCl




12

B—% AX

[HI] HI + 2Cl,==HCI + ICl,

[1.0.]
(1,0,)
[HIO)

[HIO,]

2HI + Bry=—==2HBr + 1,

B
4HI+0, (z ﬁ‘)=j‘=212 +2H,0
2HI( %) +S¢x)==1, + H,S} + 5F§
Bl¥

2HI+H,0, (%) 1, +2H,0
1, +H,0,—9HI+0,}
I, + 5H,0,=—=2HIO, + 4H,0 .

9HI + Fe,0,==2Fe0 + I, + H,0

2HI ;44> + MnO,=—=—MnO+1, + H,O

6HI + HBrO,=—=HBr + 31, + 3H,0

A 4

2 HI+H,SO, (44 —==H,SO0, +1, + H,0

6HI + H,SO, (& %)=—==3I, +S+4H,0

8HI (i4 %) + H, SO, s)==H, St + 4, + 4H,0
2HI + 2HNO,==1, + 2NO} + 2H,0

31,0, (#8& &)+ 6KOH=—=5KIO; + KI+3H,0
1,0, + 5CO=5C0, 4 +1,

sHIO=—HIO, + 21, + 2H,0

HIO + HCl==ICI + H,0

A
2HIO,=I1,0; +H,0
(I.0s % B ek, mEEI0T KA LEH)BYHI40,)

9HIO, + 5H,0,==1, + 50,1 + 6H,0

2HIO, + 5CO=—=T, + 5CO, 1 + H,0

HIO, + 5HCl (;)==ICl, +Cl, 1 + 3H,0
X

2 HIO; +10 HCl1 I, +5Cl, 1 + 6H,0
HIOy + 5SHI=—=3I, + 3H,0




[10,7]

HIO, + 2HI + 3HC1=—=3ICl + 3H, O
2HIO,; + 5H,S==5S +1, + 6H,0
HIO, +3H,SO,=—=3H,SO, +HI
2HIO, + 5H,C,0, =1, +10C0O,4 + 6H,0
6HIO, + 5Nal==5Nal0, + 3H,0 + 31,
6HIO; ;3 ) + 6Na,S,0,=—=3Na,S,0, + 5NalO,
+Nal +3H,O0
6HIO, + 5Na,S,0, + 2H,0==—=10NaHSO, + 31,
4HIO, + 5N, H, «H,SO,==5N, +5H,S0, +2I,
CoR, B8 1) +12H,0
21, + N, H,==4HI +N,4
4107 + P, + 4H,0=—=4H,PO; + 21,
210; + 5H,S + 2H* I, + 55+ 6H,0
105 + 3H,S #)=—=I"+3S+3H,0
10; + 3H,PO,=—=3H ;PO  + I~
10; + 51" + 6H* 31, +3H,0
I, + H,PO; + H,0==H,PO, + 2HI
6107 + 5CNS~ + 6H* + 2H,0==5HCN + 5HSO7}.
+ 31,
2103 + 5S0%~ + 2H*=—=550%" +1I, + H,0
(#8032t ¥w,0 L1, B,

SO:™ + I+ H,0==2H*+2I-+S03")
105 + 3505~ ;g #)=—=350% " +I"
10, + Ag* AglO, |
(AglOgin ik 4 & F#HNOg, %M FNH,OH)
AglO, + 2NH,OH==[Ag(NH,), ]* + 10, "~
+2H,0




1 B-8 gX

1.5 &f 6s*6p® At=210

ARBEWBREAMED, BARBRIEE, EERATD
BCAT ARAE A B R R op B — AN A b MR T 7R, BORTR
B, REXMNEHITHR. —BE, AIAEE B
THREW, B-REBB

209B1 + He —>“1At +2 n

1,6 WMAMLY

[(CN),] (CN), + 20,——=2CO0,% +N,} +260FE
(CN), + H,0==HCN + HOCN
(CN), '+ 4H,0==>HOOC—COOH + 2NH,

(CN), + 4H,0==E
¥ HClL

(NH,),C,0,

(CN), +2H,0

(CONH,),
(= TBE)
(CN), + 2KOH=—=—=KCN + KNCO + H,0"
sNH,
HCN +1I, + NaHCO;===Nal + CNI + CO, + H,0
AgHif N

[HCN]

4HCN¢#) + O, (22%) 2(CN), +2H,0

4HCN(#%) + 50, 2 4CO,1 +2N, 1t + 2H,0

HCN + 2H,

(% 4 % HCOONH ;)
+NOt + H,0
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4HCN + Pb

+2H,0

(HCN), + Ba(OH), +3H,0=—=—=CH, NH COOH
+ 2NH, + BaCO,
8HCN + gCu(OH) ,=2Cu, (CN), + 2Cu(CN),

+0,%+10H,0
HCN + HCl + 2H ,0==
(HCN), + 2HC] .NH,COOH
+2NH,Cl + CO, }
HCN + HCl —=2—HCI.HCN (& & 154
(HCN),

+ CO,
2HCN + 2H,S===HN=C—C=NH + H,

HS SH (#:-e)
(=T =F)

9HCN + Na,C0, —2C—»NaCN + CO, } + H,0
HCN + 6CuSO, + 2H,0==2Cu, (CN),
+ 2Cu(CN), +6H,S0, +0,¢

[CICN] CICN + 2NH,=—=NH Cl + NH,CN
(B:CN, ICN¥T %4 XMR )

[(OCN),]1 (OCN), +Zn=—Zn(OCN),

[(SCN),] x(SCN), 2(SCN),
(SCN), + M===M2* + 2SCN~
M =68 A%
(SCN),
(SCN),
(SCN), + 2I"==2SCN~ +1,

+ SCN~ + HOSCN
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B—% mR

[CO(CN),] CO(CN), +H,0

(SCN), +25,02-==3SCN~ +S,02"
(SCN), + CH,=CH,==NCSCH,—CH,SCN
==CO0, 4 + 2HCN (5 5 s>

(€ X% § 3)

[HCNO] HCNO + H,0==NH, + CO,

[(HCNS]

HCNO + 2H,0=—=HCO,NH, + H,0
HCO,NH, + H,0==NH HCO,
HCNO + NH;===CO(NH,),
HCNO + H, SO, + H,0==NH HSO, + CO,
HCNS + 2H,=—=NH, + CH,S
HCNS + H,==HCN + H,S
HCN + 2H,==CH,NH,

HCNS +H,0 + H,S0,==NH HSO, + COS

HCNS + 3H,0,——HCN + H,SO, + 2H,0

4HCNS + MnO,==(SCN) , + Mn(SCN), + 2H,0

HCNS + H,S==CS, + NH,

2HCNS + MgCOy,==Mg(CNS), + CO, +H,0

5HCNS + 6KMnO, + 4H,S0,=—=6MnSO,
+3K,S0, + 5GHCN + 4H,0

HoAts WAL 3 WA 3,
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BTE & &

2,1 & 2s°2p* 0=15,9994

SR

[0,] O, +2H, 2H,0

s P SR

ACH
FAtR. H, 2H

2H + 20H"=—==2H,0 + 2¢~
%R R B, H, + 20H ==2H,0+ 2¢~
Bitk, O, +2H,0+ 4e"===4OH"
R

9H, + 4OH =——4H,0+ 46~ (raifit>

0, +2H,0 + e~

40H™ (mmiz &)

2H, +0,=2H,0 (e
0, + 3F, + Pt==0[(PtF¢]~
20, +F, + 2AsF;——20;[AsF 1~

50, + 2C,H, 4CO,t +2H,0
0, +2C¢H0g==2C,H,0, + 2H,0
Uiiram)
CRLR e BB T 4k F #8)
*E
3 Oz i=—“203

Mk
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EoE HE

[03] Os——:oz + (0]

[H.0,]

[S1

40, + ANaOH=—2C4NaO, +O, -+ 2H,0

O, + 2KI + H,0=—=2KOH +1I, + 0,1

.

20; + PbS——=PbSO,| +0,*
20, + 2KClOg===2KCl + 60, }
CH,—O

\CH2_|0

20, +C,¢H, (N,0,—=2C,H;NO, +20,%
(€75
2H,0,——2H,0+0,% + 46 . 9FF
H,0, + H,S=S + 2H,0
H,0, + HS™ + 7T0H"==8S02~ + 5H,0

H,0, 100%) +HNO,;;x)===HNO, +H,0
GE#iE)

O; + C,H = O/

H,0, + 2KI=—=2KOH +1,
H,0, + 2KI + 2HCl=—=2KCl +1, +2H,0
H,0, +2KI+H,S0,—K,S0, +1, + 2H,0
H,O0, + 31"+ 2H* I;+2H,0
4H,0, + PbS==PbS0, (g¢) +4H,0

(&)
H,0, + 2(Fe(CN) ¢ ) "==2(Fe(CN) ¢ )4~ + 2H*

(Ee)

+0,4%

2,2 ® 3s%3p* S=32,064

S+H, éHzS+4.9=F—F‘
S+3 F, it#) ==SF; (SFsifA%)
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2S + 5F,=—S,F,

A
28 + C1,==5,Cl, %) + 14.2FF]
CHFRHCLEBARILHS)

AN
S,Cl, +Cl, g#) ==2SCl, @) + 12FF
(42 8)

SCl1, + Cl, ;% y===SCl,
A
S+2Cl, xgy —SCl,
S+ 0,=——850,1%

2S + 30,
(SAE#HEE R PLERALAHSOD

A
3S + 2A1==Al,S; + 141F}

A
Sy +Znesyy =——ZnS

Scar) +Fea) L_Fes

A
Sy + 2Cu(4;}) ==Cu,S
S (%) + Hg HgS

S+2Ag=5— W}m —Ag,S
A
M2. mS+nM=——=M,S,
M% x %44, wAu, PP

JAN
S +2H,S0, (x)===3S0,1 + 2H,0
S + 6HNO, =250, + 3N,0 + 3H,0

4S + 3HNO,

3S + 4HNO,===(350, } + 4NO} + 2H,0




20 HB-EF HK

S + 6HNO, () ==—H,SO0, + 6NO,

+2H,0 (124 1)

5S +S,Cl, + 3NH,===S,NH + 2NH,Cl
(B & XL

Pt AEA A
B AR K, BB, KERL:2: 1014, &S
HTRB—DR, LTI,
3S+3H20ﬁ2H25+H2503
AN

3S + H,S + Ca (OH) ,===CaS.S, + 2H,0

A

4S+H,S + Ca(OH),

CaS.S, + 2H,0

S +H,S0, + Ca(OH) ,=2=CaS,0, + 2H,0
B HAFITE S P B,
2CaS, + 30,===2CaS,0, + 4S}
2CaS; + 30,=—=2CaS,0, +6S)
2CaS,0, +0,===2CaSO0, +2S|
CaS, + 2H,0==Ca(OH) , + H,S} + (x - 1)S|

CaS, + CO, + H,0===CaCO,} + H,St + (x ~1)S|
(EAAFHEXFx=48x=5)

ne fh £300C
(H,8] H,S=———H,}+St+4.8F &

ZEMR

2H,S(%)+30, 2S0,% +2H,0

2H,S(x, + 0, 2EEMRE )g) 4 91,0
(BHSERBELAZ AP LA L AMM GRS L L)

H,S + 2NH,OH===(NH,),S + 2H,0

H,S¢%)+NH,OH(#)=—=NH_ HS + H,0

H,S +H,S0, (63%wmt) ===50,1+S| +2H,0
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H,S + 2HNO, (%)== =2NO, 1 + S| + 2H,0
H,S+2HNO; (x+5%) ==2NO1+3S| +4H,0
H,S + ZnCl, + 2CH,COONa——72CH ,COOH

+ 2NaCl + ZnS),

H,S + 4NaOCl—=H,S0, + 4NaCl
(EHTHRAKRTHHSHEE)

H,S + Na,PbO,——PbS} + 2NaOH

H,S +Zn(CH,CO0) ,=—=ZnS| + 2CH,COOH

3H,S + (CN),—=2CNS~ +S + 6H*

400C

3H,S + SF, 6HF + 4S
IR F

(CHy), N~‘/\ 7/ \N(CHa);

H,S + 6FeCl;—=

ll——NH-) : HZN. ‘
N N

(CHg), N—/N\— s—/\/N"(CH)

2
6FeCl, + NH,CI+ [ JCI‘ +4HC1

NN
(TiEhEERH-Z 7 E)
[H;S,, H,S;, H;S, | H,S;] ZHLARIHER, HRYE
BH, S, AREBERARERFENEES S B AIH.SHS, B
W REBER

2H,S;—H,S, +H,S,
[SO] 3SO+3H,0=—=2H,S0, +H,S
B AR EMRER

[SO,]1 SO, +Cl, 50,Cl, i)

(= A= RAL AR = & fL AL
SO, +Cl, + 2H,0—=H,S0O, + 2HC1
SO, +Br, + 2H,0=—=H,SO, + 2HBr
50, +1, + 2H,0=—=H,S0, + 2HI




250, +0, —sm 250, +46.7F
2S0, + 0,
BE, RFHRE
SO, +S (%) =350 (44 kS,0p
SO

250, 2No———5°°f35 SUXLE 950, + N, 1

250, ;3

250, + 2 NO, N0} + 250,

250, +NO, +NO+0, +H 0——-2H(NO)SO‘
2H(NO)SO, = 250, + NO + NO,

SO, +2CO :%2(;021 +S+52FF

SO, + Ca0-2=CaSO,

250, + Mn0,~~2EMns,0,

(S0 AMNO 55 & i%ik )
SO, + MnO, ﬁMnSO“au,\;ima;im
S0, +Ca(OH),=—=CaS0, | +H,O
CaSoO,
SO, +2NH, +H,
SO, +3Zn + 6HCl==32ZnCl, + H,S } +2H,0

bP

S0, () +2H, S(%.)‘“L’“?:S# +2H,0 +55F

ChH B AR
BH,SEASO, MFHN, BN AL MESHRNBES
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ﬁi&o H,S,04, H,S,0,, H,S,0,, H,5,0,%,
350; + 2HNO;( 1) + 2H;0(;)=—==3H,S0; ;%) + 2NO%
(BERHARBR LR E)
SO, + (NH,),S0,4 + H,0—=2NH_ HSO,
S0, (%) +PCly (g)==8S0,Cl, (i) + PCl; ;i)
S0,C1, + 2H,0(x)—=H,S0, + 2HCl
2S0, + 2Na[Hg |—=Na,S,0, + 2Hg
[SO,] SO, +H,0——=H,SO, +21.28FF
SO, + H,0,—=H, S0, ’
Gt R ARH)
SO, + MgO——=MgSO,
SO, + HCl(%)=——=S0, (OH)Cl

(& 58 fr HSO,CD)
(R mMH 2SO 5HCLA 4ht) & B 4% $S02(0OH)CD)

AN

250, (OH)CI===H,S0, +S0,Cl,
SO, (OH)CI + H,0—=H, S0, +HCl
AR

SO; + H,SO0, () H,S,0,@m»
H,S,0.(m) +H,0—=2H,S0,
SO; +SCl,—=S0, +S0Cl,
(=R AR

350; +SC1,—=S,0,Cl, + 2SO0,

SO, +S0,Cl,—S,0,Cl1,

250, + CC1,—=S,0,Cl, + COCl,
[H,S,0,) 2H,S,0,——3S0, +S+2H,0

BT AmH
[H,S0,] 3H,S0, 22224 0y S0, +S+H,0

i
H,SO, + 2H,—%S 4 3H,0
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H,SO; + X, + H,O=—=2HX + H,SO,
(X2 A7Fy, Cly, Bry, Ip)

2H,S0; + 0, (» 3H)=—=2H,S0,
(A Fe2*fe A2 A B R B R 1)
H,S0, + H,0,——=S02" 4. 2H* + H,0
H,S0, + NO,——=H,S0, + NO
H,SO, + 2NaOH=—=Na, S0, + 2H,0
H,SO4 + NaOH (5 2)=—=NaHSO; + H,0
H,SO, +2H,S=—=3S | +3H,0
H,SO, + HCI0=—H,S0, + HCl
(HBrO& 7 £ 189 & 1)
3H,SO, + HCI0,=—=3H,50, + HCl
(HBrO3, HIOgaRA X #) R &)
4H,S0, + HCIO, ==4H, S0, + HCI
H,SO, + 2HNO,==H, SO0, + 2NO + H,0
3H,SO, + 2HNO ===3H,S0, + 2NO + H,0

[H,S0,]1 (sfxms%)

&
2H,50,(50%)=——H,mm) + H,5,04 (ra )
%)
ek .
2H,SO, (%) + C ==CO, 4 +SO, } +2H,0
% H,SO
C,.H,,0, 1_}“—‘“4—-‘:12(:"' 11H,0
[H,S,0,] H,S,0,-2=H,S0, + S0, }
(8
H,S,0, + H,0—2H,S0,
(RAWHE K EORE)
[H,S,0,] H,S,0, +H,0—=H,S0, +H,SO,
G RAR)
H,SO, +H,0==—H,SO, + H,0,
(L EH H0,6 & 5D

[ [T |

a1 ATt mud
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Ay%%ﬁmzﬂMnO‘
+12H,S0,

5H,S,0, + 2MnSO, + 8H,0O

[H,S,0,] H,S,0,——H,S0, +SO0, +3S
[H,S,0,]1 H,S,0, +4Cl, + 6H,0—3H,SO0, + 8HC1
[H,S,0,] H,S,0, + S—H,S,0,

A }
[H,S8,0,] H,S,0,—~—H,SO, +50, *}
[¥ISO,Cl] HSO,Cl + H,0, (k) ==H,SO, + HCl
(it f s 8)
2HSO;Cl-+ H,0, (£ x)=—=H,S,0, + 2HCI
) ) GE =R &)
[S:"BMFREZE] S?” +[Na,Fe(CN) NO]
(€25 ¥ KIX-D)

(CN),

) —[F'e<N/o]“ +2Na*

N\g
(RIEB)

2.3 T 4s%4p* Se=178,96

[Sel  Se+H, —2-H,Se
Se + 3F2'—SCF6
2Se + 5F ,===35¢,F -

2Se(s) + Cl, () ==Se,Cl,
(R4e8)

Se,Cl, + 3Cl,=—=—2SeCl,

b
Se+0,==8Se0, (x 1 # w3 &)



N S

te 3k
Se + 2Ag ——Ag,Se
28e + SO, + 2HCl( 4 y)=—=8e,Cl, + SO, +H,0
C#ESes s MA L MH,S0 ,F & AHCIR &)
Se + As,0;=——=As,0; +SeO,
(H4=8)

5
2Se(s:) + 2Fe 0, () ==2FeSe + 2Fe,0, + O, }
(——15)

3Se + 6NaOH=—=2Na,Se + Na,SeO, + 3H,0
Sec) + 2HBr (%) + 2Br,=—=H,SeBr,

P B
Se + 2H, SO, (3%)=—H,Se0, +2S0, 4 + H,0

H,Se0,—2-S¢0, + H,0

Se + H,S0, (3 )===SeSO, + H,0
Se + 4HNO; + §HCl=—=
' H,SeO; + 4Cl, + 4NO +5H,0

1k
Se + 9HNO, =A% 60, +NO, + NO +H,0

SeO, + H,0—=H,Se0,
3Se + 6HNOy ( % m)y=—=3H,Se0, + §NO
" Se + KCN——KSeCN
KSeCN + HClI——HCN + KCI + Se

kA
3SC + ZCUCN%

Cu(SeCN), +CuSe |
GRE&) (2&)

22Se + 12AgCN + 16NH ;—=
6Ag,Se| +Se,N, | +12NH,SeCN

RAB
3Sec4) + 2KBrO;g +3H,0 ﬁ—stzSeos + 2KBr

5Se + 4KIO, + 4HCI + 3H,0—=
5H,Se0, + 4KCl + 21,
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[H,Se)

(Se0,]

21, + KIO,; + gHCl——=5ICl +KCl1 + 3H,0

Se + Na, SO, (#;2)=—=Na,SeSO,

Se+ 2KNO, 22K Se0, +2NO 4

2Se + 2Na,CO, + 30,—2—7Na,Se0, +2C0,}
Se + 4ICl1 + 3H,0—=H,Se0, + 4HCl + 21,

2H,Se + 30, ZSeO2 +2H,0
(O KRB 4 /& 3 i Se)
3H,Se + SO,—=H,S + 3Se | +2H,0
H,Se + 2107 + 4H*=—H,Se0, + 21~ + 2H,0
Se0, + H .
SeO

Se0, + 2S0, + 4HCl=—= 250 Cl, +Se{ +2H,0
25¢0, () + 350, + 2HCl(%) + 2H ,0—=

Se,Cl, + 3H,S0,
oAz &)

SeO, +Na202 i *kiNa Se0,

(& &5k
: 1% Ak
Se0, + 4FeO 2Fe,0, +Se |

Se0, + 4HCI SeCl, +2H,0
(I T i e #Se02+2HCL, SeO2+4HCI)

SeO, + 4HI Se¢+21 +2H,0

2Se0, + 2Na Cl Na ,Se0, + Se0Cl,

3Se0, + CuCl, (%) i—iﬁ&cl}&azoE +Se0Cl,
CGEF=RAMmm - (EXR-F))

Se0, +Na,S,0; + H,0=—=2NaHSO, +Se |
SeO, (ki3 + 4Na,S,0, + 2H,0
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=—=2Na,S,0, +Se | +4NaOH
Se0, + 4Na,S,0, + 4HCl—
Na,S,Se0, + Na,S 0, + 4NaCl + 2H,0
Se0, + 2NaOH ) + Na,S,0, 22
(it ¥)

Na,SO, +Na,SO, +Se| +H, }
(X&)
B ’
Se0, + 2KNO, ==K,8¢e0, + 2NO, 4
2S¢0, + K,CO, + H,0==—=2KHSeO, + CO, }
' A

'SeO, +Na,CO, Na,SeO; -+ CO, 4
2Se0, + 2KMnO,=—=2Se¢0, + MnO, + K,MnO,
35¢0, + 2KMnO, + 2HNO, + 2H,0—=
' 3H,Se0, + 2KNO, + 2MnO,
Se0, + 4HCl3) +3Se——=2Se,Cl, +2H,0
25¢0, + 4PCl;=—==Se,Cl, + 4POCl, + 3Cl,
5Se0, + 2PCl,==5S¢0Cl, + P, 0,
[SeO;] SeOg + H,O0=—=H,Se0,

[H,Se0;] H,SeO, +Cl, + H,0——=H,Se0, + 2HCI
(BroHF AMHR L)

4H,Se0, + Zn-=—ZnSe0, - 3H,5¢0, + H, }
*e)

H,Se0, + 250, + H,022,H,50, + Se|
H,Se0, + 2NaOH=——Na,SeO, + 2H,0
2H,Se0, + 2NH ,OH==2Se| + N,01 + 7H,0
H,Se0, + 4HI==Se| + 2I, + 3H,0
H,SeO, + 2H,S=—SeS, | + 3H,0




H,SeO, + 2H,S===Se| + 2S| + 3H,0
(&Ev‘.)éﬁﬁ'éuuim ha i E 42)
2H Se0, + HCNS==2Se| + NH HSO, + CO,%

3H,Se0; + HC10;=—=3H,Se0, + HCl

H SeOa(@)+HCIO4(,¢!)mH Se0, +HCIO,

(4 &)
H,Se0; + 2H,50,=—==—2H,S0, +Se| + H,0
3H,Se0, + 2HMnO,=——3H, Se04 +2MnO, | +H,O

4KNO, +Se| +2I, +3H,0

2K,S0, + Se} + 21, + 3H,0

H,SeO, + Na,S,0,==Na,S0, + S0, +Se} + H,0
H,SeO; + 4Na,S,0, + 4HCl
Na,S,SeO, + Na,S,0, +4NaCl + 3H,0

H=5—
H,Se0, + 2AgNO, + Zno 2==2C

Ag,Se0, ) + Zn(NO;), + H,0
3H,Se0; + 2KMnO, + 2HNO, (s)=—=
3H,Se0, + 2KNO; + 2MnO, + H,0
'3H,Se0; + 2KMnO, + 2KOH=—=
3H,Se0, + 2K, MnO, + H,0

[H,Se0,] 2H,SeO, +3S 2SeJ, + 350, + 2H,0
2H,Se0, + Se(4) + H,O0==3H,Se0,

H,Se0, +50,—28%& 1 50, | 5c0, |

SeO, + S0, +Se |
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2H,Se0, 00%) +N,0,===2NOHSeO, +H,0
H,Se0, (s3%) +N,0,¢a#)==(NO),Se0, +H,0,
H,SeO, + 2NH #(NHJZSCOL

2A% H,5¢0, +Cl,4 + H,0
+I,+H,0

H,SeO, +2HCI(,&)
H,SeO

2 Se| + 31, + 4H,0

H,SeO, (%) + 6HI

'H,S¢0, +3H,S 2—2C.5c 1 35 + 4H,0
H,Se0, + SnCl,==H,Se0, +SnOCl,
H,Se0, + Pb(NO, ), .} + 2HNO,
H,Se0, + 2CuCO, + 2HCl=——
CuCl, + CuSeO, + 2C0O, % +2H,0

& &
[Na,Se0,] Na,SeO, + 4FeO = -9Fe,0, + Na,0 + Se}

SRR AW T
Na,Se0, + 3H2C204—é—"7—___;1‘£__i——

Na,C,0, +4CO, + Se| + 3H,0
s} + 2NaCl

34 +Na,SO,
(REREER

Na,SeO

[K,SeO;] K,SeO, +3H, sZ SeS +K,S+3H,0
SeS, + 2KOH + H,S=—=K,S + 2S +Se| + 2H,0
Chh w6 Ko SeOgi5 it F 70 A B Tk AN R] 4 8= &4 £ 59)
K,SeO; + BaCl ;—=BaSeO, | + 2KCl
(g &Rk TH#HHS0,)
H AR

[Ag,Se0;] zAgzseOs + Brg + 2H,0=—

2AgBr| +2H,Se0, + 2Ag
Claa T EMBABERL)

[SeSe0,] SeSeO, + SO, (it §)===25€0, | + SO, }



W 3r

[Na,SSe0;] Na,SSeO, + 2HCl——
2NaCl + S0, +Se| +H,0
Na,SSeO, + H,SO,——Na,S0, +SO, +Se| +H,0

[K,Se0,] 2K,SeO, + 2H,0--2K Se,0, + 2KOH + H,

K,SeO, +nSO,—K,[S,0;,,,]+Se0,
(5 A

TREY KHSe,O, + 3KF + H,0
(3

PbSeO, + 2KNO,

2K,Se0, + 3HF (40%)

K,SeO, + Pb(NO,),

[BaSeO,] BaScO, + 4HCI (x)22-H,5¢0, + BaCl, +Cl,
' +H,0
BaSeO, + H,SO,——H,Se0, + BaSO, |
[PbSeO,] PbSeO, + H,S=——=H,Se0, +PbS|
[Ag,Se0,] 2Ag,SeO, +Br, + 2H,0=—=2H,Se0,
+ 2AgBr + 2Ag

[Na,Se] Na,Se+FeO==FeSe +Na,O
(EE) (=28

[Al,Se,] Al,Se, + 6H,0=—=2A1(0H),| + 3H,Sc?
[P,Se,] 2P,Se, +2PCl,—=5Se,Cl, + 6P
[Sb,Se,] 2Sb,Se, + 6PCl,=—=3Se,Cl, + 4SbCl, + 6P

[C,H,0,Se] 2C,H,0,Se + 2HCl(s)——2C,H,0,Cl + 2Se
(LB W)

[Na,SSe] Na,SSe +2HCl——=2NaCl +Se + H,S
[KSeCN] KSeCN + 31, + 3H,0——H,Se0, + KI + 4HI
+ICN ‘
[Se,Cl,] 2Se,Cl, + Si—=SiCl, + 4Se
2Se,Cl, + Te==TeCl, + 4Se
Se,Cl, + 2K==2KCl + 2Se




2 H-E #

Se,Cl, + 2Na 2NaCl + 2Se
Se,Cl, + Mg==MgCl, +2Se
Se,Cl, + 3Mg(g 3) =——=

3Se,Cl, +2Fe=——=2FeCl, + 6Se |
2Se,Cl, + Sn===SnCl, + 4Se
Se,Cl, + 3Cu===2CuSe + CuCl,
Se,Cl

Se,Cl, (i %) + Hg==HgCl, +2Se

+ 4HCl + 3Se]
, +65e
4Se,Cl, + 20KO,==2K,Se0; + 4K,50, + 8KCl
+ 6Se + 90,
2Se,Cl, + 5Na,
+ 4NaCl + Se

2Se, Cl, + CaO=—=Se0Cl, + CaCl, + 3Se
2Se, Cl, + MgO=—=MgCl, + SeOCl, + 3Se
2Se,Cl, (it #) + ZnO=—=Se0Cl, + ZnCl, + 3Se
3Se,Cl, + 2Zn0¢;t )=—=25¢0Cl, + ZnCl,
+7ZnSe + 3Se
6Se,Cl, + Fe,0,=—=3Se0Cl, + 2FeCl, + 9Se
ZSeZCl , + PbO==SeOCl, + PbCl, + 3Se
3Se,Cl, + PbO,=—=2Se0Cl, + PbCl, + 4Se
2Se,Cl, + 2Ca0O=—=2CuCl, + 4Se + O,
2Se,Cl, (i ¢y + CuO==Se0Cl, + CuCl, + 3Se
-SeOCl, + HgCl, + 3Se

2Se,Cl, it %) +HgO
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2Se,Cl, + 2HgO(;3 #)—=2HgCl, + SeO, + 3Se
2Se,Cl, + 2Ag,0—=4AgCl + 4Se + O,

2Se,Cl, ;3 ) + Ag,0—=2AgCl + SeOCl, + 3Se
Se,Ci, + H,
Se,C1, + 2HIO3(;¢1)_—_—_-2$e0 +2HI+Cl, + 0,

2Se,Cl, + SnSe,==5nCl, + 6Se
Se,Cl, +2CuCl===2CuCl, + 2Se
Se,Cl, + CuS=—=Cu(l, +2Se +S
Se,Cl, + CuSe===CuCl, + 3Se
2Se,Cl, + Cu,Se==2CuCl, + 5Se
Se,Cl, + Ag,Se——=2AgCl + 3Se
Se,Cl, + ZnSe===7nCl, + 3Se
3Se,Cl, + Bi,Se,=—=2BiCl, + 9Se

2 _5e0Cl, + 2NaCl
+ CO, + 3Se
2Se,Cl, + ZnT0,;====ZnCl, + SeOCl, + CO, + 3Se

2Se,Cl, +Na,CO4 (s 1)

4Se,Cl, + MgCO,;+Mg(OH),+3H, O ZSeOCI
+ 2MgCl +CO, +6Se + 4H,0

2S¢, Cl, +PC15(¢I) SeCl +PCl; +3Sel

i bk
[SeCl,] SeCl, +5Cu&°ﬁ"£q’m' S 2Cu,Se + CuCl,

35eCl, + 2FeSe===2F¢Cl; + 5Se

. ” 7 1R 5
[SeCl,] 2SeCl, + 3CunBEEIAENSC 40 4Se,Cl,

" SeCl, +H,0==5¢0CI, + 2HCl




I M-8 K

SeCl, + 3H,0——H,Se0, + 4HCI
SeCl, +2S0,

SeCl, + 2H,S==2(HCI +Se + 25
Gtk
- 2SeCl, + 3H,SGis) —2-Se,Cl, +6HCI + 38
3SeCl, +2H,S0,==2S¢S0,Cl, + 4HCI +Se0,
SeCl, +2H,S0,—=—Se0Cl, + H,S,0, + 2HCI
0, +Se0, + 2HCI

SeCl, + 2Cu

(R&)

2 NaHCO
[Se(CN),]1 2S56(CN) ,(mi) + 3H,0———

H,SeO0, + HSeCN + 3HCN
, +S0,

[SeOCl,] 2SeOCl, + 3S=—

5Se0CI, + P22 f;i‘: 2Se,Cl, +SeCl, +P,0, +Cl,

4SeOCl, + 2Bi=—=2BiCl, + Se,Cl, + 2Se0,
4Se0Cl, + 3Co(4)=—=3CoCl, +Se,Cl, +25e0,
4S¢0Cl, + 2Fe=—=2FeCl, +Se,Cl, + 25e0,
4SeOCl, + 3Ni(4)===3NiCl, +Se,Cl, + 25¢0,
A4 w

8Se0Cl, + 3Sn=—===3SnCl, + 2S5¢,Cl, + 45¢0,
45e0C1, + 3Pb——=3PbCl, +Se,Cl, + 25¢0,
4Se0Cl, + 3Cu==3CuCl, +Se,Cl, + 25¢0,

4Se0Cl, + 6Ag——6AgCl +Se,Cl, + 25¢0,
_ Se,Cl, (it ¥) + 2Ag=—=2AgCl + 2Se
SCZCI,_ + GAg(gii—)':_—:ZAgCI + 2Ag zSe
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4Se0Cl1, + 27,0,==4ICl + 4Se0O, + 2Cl, + 30,
400°C

35¢0Cl, (x4) + Fe,O, 2FeCl; + 35S¢0,

SeOCl, + CoO=——=CoC(l, + Se0,

SeOCl1, + NiO==NiCl, + SeO,

SeOCl, + PbO===PbCl, + Se0,

2Se0Cl, (4 ¢) +PbO,==PbCl, + 2S¢0, + Cl,

4Se0Cl, +Pb,0,=—=—3PbCl, + 4Se0, + Cl,

SeOCl, + CuO==CuCl, + SeO,

35¢0Cl, + Cu,O0=—=2CuCl, + Se,Cl, + Se0O, + O,

Se0Cl, + Ag,0——=2AgCl + SeO,

Se0Cl, + 2H,S(+)==8SeS + 2HCl 4 +S+H,0
SeS=——==Se + S

3Se0Cl, + 2HIO,=—=2ICl + 3Se0, +2Cl, 4 +H,0

+0,

85e0Cl, + 4HIO,==4ICl + 8Se0, + 6Cl, % + 30, ¢
+2H,0

8e0Cl, +2H,S0,=—H,S,0, + 2HCI +S¢0,
9Se0Cl, + Ag,Se=——2AgCl +Se,Cl, +Se0,
25¢0Cl, + 2KIO,===2IC1 +K,Se0, + Se0, + Cl, 4

+0, ¢
SeOCl, + 4NaHCO,===Na,SeO; + 2NaCl + 4CO, 4

+2H,0
SeOCl,; (z%) + 2Na,COy==Na,Se0, + 2NaCl

: +2CO0, %
SeOCl, + 2CaC0O,===CaSe0, + CaCl, +2CO, 4 -
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g Ak

[Te]

[TeO,]

(TeO,]

2,4 & 5s2s5p* Te=127,60

A
Te+H, ==H,Te (5 g &4
Te + 3F, (it #) ==TeF,
Te + Cly,==x=TeCl,

Te+O, MTeOz (R HHRE L)

3Te + 6NaOH—=2Na, Te + Na, TeO, + 3H,0

Te+H,50,=—=TeSO, + H,0

3Te + 4HNO;===3Te0O, + {NO 4 +2H,0
ARt

Te + 2KCN K,Te + (CN),
2K, Te + 0, +2H,0=—=4KOH + 2Te
3TeO, +H,Cr,0; + 6HNO, + 5H,0—=
3HTeOq + 2Cr(NO; ),
% 8

2TeO, 2Te0, + 0, 4

%’:.
TeO, + 2KOH (3)22K, TeO, + H,0
2Te0, + 8HCl==TeCl, + TeO, +2Cl, } +4H,0

[H,TeO,] H,TeO, +2S0, + H,0—=2H,S0O, +Te

5H,TeO; + 2HCIO, + 9H,0==5H,Te0, +Cl, 4
$H,TeO; + K,Cr,0, + 8HCl=—=3H,TeO, + 2CrCl,
+4H,0 + 2KCl1

[H,TeO,] H,TeO,=2=TeO, +3H,0

()
(HgTeOg® 1 ik 3, HRALN)

[K,TeO;] K,TeO, + 2HCl=—H,TeO,} + 2KCl

(RRTETIENFLERY)
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KTeOs+3HS BE Tes Lq;:g)+K S+3H,0
TeS j===Te + 25
K,TeO; + BaCl,==—=BaTe0Q, | + 2KCI

TeO:™ + N,H, +2HCl=——Te| + 2C1~ + N, + 3H,0
GEsm

TeO:- +H,PO;~2-P0O3- + Te} + H, 0
[K,TeO,] K,TeO, +2HC1=K ,TeO; +Cl,1 + H,0

K,TeO, +4HCI H .,TeO, + 2KC1 +Cl1,4 + H, O
_ 2Te0%" + 3H,PO;——3P0%"~ +2Te| + 2H"* + 2H,0
[TeCl,) 2TeCl,—==




3%

$=E A K

3.1 ¥ 2s22p° N=14,0067

B Ak
(N] N, + 3H,555=700p.s000 2VHs | + 22F F

(B kA 0.5%A105, 0.6% K20, THKMKEH.)
AR
N, + 02"““————4000.0"21\70‘(

2N, +3C+6H,0 + 83 F-F=—=—=4NH,; +3CO,
(B RFPERAGEATHLLGRE)

N, +CH4iHCN1 +NH,}
[NH,] 2NH;uzs)==NH, + NH;
4NH, (1) + 3F;=—==3NH F + NF,(x z 0 2)
NF; + NH,F=—=4HF + N,
2NH, (#%) + Cl,===NH,Cl + NH,Cl
NH,Cl + 2NH (¢ ) ==—=NH,Cl + N,H,

2NH, (%) + 3Cl, (ki) ===6HCl + N,
(Bro#y RiERAHT RMA L L)

8NH; + 3Br,——6NH,Br + N,
EX Skl kil

NH, + 20, HNO, +H,0

2NH, +30,=—=2HNO, +2H,0 + 172F %
CLRP ok 75 AT K A AR
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Bz
4NH, + 30,===9N, 4 +6H,0
REBREALR TR, RELFHATELL)
2NH; +20,==N,0+ 3H,0 + 264F
b 4 R AL M
4NH, + 50,5550 4NO+ +6H,04 +215 ¥
6NH, + 40,——3NH ,NO, + 3H,0
16NH; (4> +10S<—6(NH,),S +N,S,
(FAGIA LW R A% R HE R
(NH,),S + 2Agl—=—=Ag,S | +2NH,I

K 5
ONH, + 2Na =230 )\ NH,, + H, 4

(s Ao X R TARL)
NaNH,; + H;O0==NaOH + NH, (5 5 & )
NH, + H,O=>NH,H,O0=>=NH} + OH"

CuO0—C:0
4NH4 + gNO=———===5N,t + 6H,0 + 1809F

CuO—CrO
8NH; + 6NO,=—==7N,4t + 12H,0 + 2735FF

180T
2NH, + COZ__—_——_ZOOk XA

(AP REHRERA)
2NH, +CO, +H,0===(NH,),CO; +Q
(NH),CO; +COy iz ¥) + H,O==
' 2NH ,HCO, +Q

BERN NH, +H,0+C0,==NH,HCO,
(hit##CO24AZT)

NH, + CO + (Cu(NH,), ) A c=—=(Cu(NH,),JAc.CO

CO(NH,;), +F,0

o A

(Cu(NH;);]Ac.CO {Cu(NH,),JAc

+COt + NHy
(Rt £COH RaE, Ac-£-7CH;COO-)



40 H=F A

ONH, (1, + 3Cu, 0% )=2=2Cu,N + 3H,0

A
2NH; (%) + 3CuO(s. )=—3Cu + N, 1 + 3H,0

NH, + HCl—=NH,Cl
CHE LA £ 08 5D

pH<3
NH, + 3HOCl=—— NCI; + 3H,0
%

aNCl, —i—"——EN o1 +3CL 4 +110F £

NH, + 2HOCIEEE=,NHCl, + 2H,0
(= {2 AR
H
NH, + HOCIE=2INH,C1 + H,0
(€ ¥

2NH3 +sto‘=(NH4)2SO‘
NH; + HNO,=—=N, % + 2H,0
NH, + HNO ;=—NH ,NO,

3NH; + H,PO =
(ETAANHHPO & (NH):HPO,)

4NH; + 3(KBr+IBr)===3KBr + 3NH,Br + NI,
(R&)

NH; + NaOCl==NaOH + NH,Ci
(KOCLL 7 £ 2§ K &)

NH,Cl + NaOH + NH;==N,H, + NaCl + H,0
2NH; + NaOCl—=—=N,H, + NaCl + H,0

o
ANH, + 2MnSO, + H,0, + 4H,0===2Mn(OH),
+2(NH,),S0,
2NH, + HgCl,=—=Hg(NH, )Cl} + NH,Cl
(KR RAAR)

+2NH,Cl1




H 4

ANH, + SOCl,==—SO(NH, ), + 2NH,Cl
(€'X-:3::9]

ANH, +S0,Cl,=——S0,(NH, ), + 2NH,Cl
(ALBE = &)

AREAR '
4NH, + 6HCHOS 04y, 56,;(CH, )¢ N, + 6H, 0

(RRART R &%)

2NH, + 0,N—¢ >—N,Cl + H,0— -,

A AR
CRACH A R & RE)
0,N—¢ >—N=NONH, +NH,Cl

A #3500 .
[N;H,] 3N,H,=——=4NH,t +N,1{

N,H, +0,¢=» ’L)ﬁNzT +2H,0 + 149FF
2N, H, + 2Na===2NaN,H; + H,¢
N,H, +H,0==N,H; + OH"
N,H, + 7H,0,——=2HNO, + 8H,0
N, H, c100%i) + 2H, 0, y==N, 1t + 4H, 0%
+153FF
N,H, + HNO,—=NH,4 +N,04 + H,0
N,H, +HNO,—=HN, + 2H,0
(&R B
HN, + HNO,=—=N,0+N, + H,0

N,H, + H* <N, H}

N,H, + 2H*<==N,H}

300C L
[HN,] 2HN, (%) ——=3N, +H, + 142F %

4HN, + 2F,=—=NH,F + 3FN,; + N,
HN; +HOCl=—=CIN, +H,0
HN, + HNO,—=N,0 +N, + H,0




15T L

[NH,0H)] 3NH,OH====
150k

NH, + N, + 3H,0

4NH OH====2NH, + N,0 + 3H,O¢# 4 5 &)

+2¢” +2H,0
(RRBERFTALGRR)
2NH,0H + 20H ==
(zuiri,e.m‘!’iimiﬁ)
NH,OH + HNO,==N,0 + 2H,0
[NH,OH] 2NH,OH + 40,—=2HNO, + 4H,0
CARERFMILE AT #4769 KA
NH,OH + HNO, ==NH NO, + H,0

[NH,CN] NH,CN + H,02228% 5NH,),

HZ£90
[NC1,) zNCla%—b—sa +N, +110F+&

NCl, + 3H,0<—3HOCI + NH,

A
[N,S,] N,S,=—2N, +4S+128FF
OR Ytk 69 5 B AR
2N,S, +15H,0=—=2(NH,) 253504
+ (NH,),S,0, + 2NH,
CRE 5 5 )

 £338C
[NH,Cl] NH 011———_—?—__—»Hc1+NH31

(NH, Bre.#r e B 5, NHFA110C 2-/)
H<4.4
NH, Cl i) + 3C1, =22t 4 C1 + NCI,
(5pH>8.58 4+ ANH,Cl, %pH=4.5—58, £MNHCl)
NH,Cl + Br,—=NH,CIBr,
zNH Cl + 8NaHCO, + 3Br,=—==6NaBr + 2NaCl

+8CO, + N, + 8H,0
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9NH,Cl + {MO=2=MCl, + 3M + N, + 4H,0

aNH ,Cl + MO=2=MCl, + 2NH, +H,0
(MO =485 & B &1t 40
.9NH, Cl + 2KOH + 3HCHO==N, (CH, ), + 2KCl
+5H,0

x o
=) i

9NH,Cl + H, SO,=2=(NH,), S0, + 2HCl}

NH, Ci + HNO, 22N, 04 + HCl} + 2H,0%"

NH, €1+ KNO, 222N, No, + ka1

100C

NH,NO, N, +2H,0

4 ZNH,Cl + KNO,==KCl +N, + 2H,0
(NaNO, #F £ 265 B &)

NH,Cl(m) + NH,HSO, (g)===(NH,),50, +HCl}

Fi L

2NH; + 217 + 2ClO~ «—WNHIH +NH,
+2Cl- +2H,0

BN
NH 1+ 2K, (Hgl, ) + 4KOH=—| 0 /NHZ]IL
(BN Hg et

+KCl +7KI + 3H,0

_ Hg
% NH:+ 2HgI2" + 40H =] 0 \NHZ]N
N
(4275 8.)
+ 71" + 3H,0

_ Hg
NH, + 2HgI?" + 30H-===| 0{ \NHz]I
" \Hg/ .

+ 71"+ 2H,0



4 B=% Mk

PH. 2% G A )
9KI + HgCl,=—=Hg]l, + 2KCl
Hgl, + 2Kl——K, (Hgl, ]
3NH,Cl + Na,Co(NO, ) g===(NH,),Co(NO,),}

(BB HBER) (# &)
+ 3NaCl
NH,Cl + NaHC,H,0,=——NH ,HC,H,0, | + NaCl
(g &)

4NH,Cl + HCHO=—=C,H, ,N, + 4HCI + 6H,0
(FEP RO L5LH)

[(NH,),S]
(NH,),S + (x - 1)S===(NH,),S,
(NH,),S + H,0«—NH,HS + NH,OH
(NH4)25 + 2HNO,===2NH NO, + H,S}
3H,S + 2HNO,===2NO + 3S + 4H,0
2NO + 0,==NO,

NO, + NO + 2NH, + H,0==2NH,NO,
2NH,NO,==9N, + 4H,0

(NH,),S + 2CH,COOH==2CH,COONH, + H,S}
CH,COONH, + H,0 <=CH;COOH + NH; + H,0

3NH,),S + A1, (S0, ), + 6H,0==2A1(OH),
' +83(NH,),S0, + 3H,S?}
[(NH,),S,] (NH,),S, + 2CH;COOH===2CH,COONH,
+H,S1+8}
[(NH,),S,] (NH,),S, +2HCl==2NH,Cl + H,S + 2S|
[NH HS] NH, HS +2NaOH=—=Na,S + NH,{ + 2H,0



110 M H,S0,

[NH,SCN] NH SCNZ——"—“"'%.11 NCSNH,
[NH,HF,) NH,HF, + 3F,==NF, + 5HF

6
[NH,CIO,]. ZNH4C108—mi—————M2NH‘CI 30,4

[NH,ClIO,] 2NH4CIO4———A—CIZT +20,1+N,t +4H,0

2NH (CIO, + 4Zn—=—4Zn0 + N, } + Cl,} + 4H,0
2NH,ClO, +H,S0,—=2HCIO, + (NH,),SO,

34NH,CIO, + 36HNO, (4, + sHCIZ234HCIO,
+ 35N, 0% + 4Cl,1 + 73H,0

[(NH,),S0,] (NH,),S0,% 1,50, + 2NH, 1

CEF H‘«X.Tiiﬁﬁ)ifi)

3(NH,), 504 4NH,,| +3S0,% +N,4 +6H,0

(NH,),S0, + 40,==2HNO, + H,S0, + 2H,0
CEXRPAHCARRTFERRR, #2RE AR
(NH,),S0, + H,0=~==NH HSO, + NH;+H,0

8, NHj +H,0«——=NH,.H,0+H*

!
(NH,),50, + 2NaC122Na, 50, + 2HCI} + 2NH, 1
(NH,),SO, + CaC0,===CaS0, } + (NH, ), CO,

|+ oNH,t + €O, 1 + H,0
Gt 282 (NH ) 2S0 g3 A 69 47 %)

2(NH,),SO, + 6HCHO===(CH, )N, + 2H,S0,
+6H,0
. NH HSO A, FE490°CEI bR,

#*15
[NH,HS0,] 6NH HS0, =22 q(NH,),50, + H,SO,

+2S+2H,0
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2NH ,HSO, + H,S0,===(NH,),SO, + 250,
+2H,0
[(NH,),S0,]1 (NH,),SO, + H,S0,(#)==(NH,) ,SO,
+S0,4 +H,0

[(NH,),S,0,] 4(NH,),S,0,(#% +3H,0 2%

7(NH,)HSO, + HNO, + H,SO,
GLR BT B0z, =24 ANz B IR s HNO;)

[NH,NO,] NH,NO, lﬁfi NH, + HNO,

9NH,NO, =2~7NO + N, + 4H,0
(KR TREMR)

3NH,NO, =2-N, 0, + 2N, + 6H,0
4NH,NO, =2=2NO, + 3N, + 8H,0

5NH ,NO, ==X )HNO, + 4N, + 9H,0

190—2007C
NH,NO, =—=="N,0% + 2H,0( g g » &)

2NH ,NO, ﬂﬂf_%_’.c_zm +0, + 4H,0 + 57 7%
R > B A E)
7 LRNH NO Z #hy fE RN r, EINH,NO, Z#4f
H 3R B NH g HNO, S0 AL iR MR A H ik, ZER N
HNO, & #{LfEH, Bf NH,NO, {5 EREARRTAE R
LA

NH,NO; +20,==—2HNO; + H,0
AEAFHRAENTREORE, RIRTRML)

: 'NH,NO, + H,=—=N, + 3H,0
NH,NO, + H,0«~—NH,+H,0 + HNO,
BINH; + H,0~—NH,.H,O+ H* (NH,NO3#)
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NH,NO, + NaOH=—=NaNO, +NH,4 + H,0
NH,NO, + NaNO,===NH,NO, + NaNO,
2NH‘NOS + KzCrZOT—_—:(NH‘)zCrzOv’, + ZKNOS

4NH ,NO, + (HCHO=—=C H, ,N, + 4HNO; + 6H,0
(&gt ds)

INH,NO,] NH,NO, (® =2-N,1 +2H,0
(NHNO iz m 5, fhenR)
[NH,H,PO,] NH, H,PO, +12(NH,),Mo00, + 22HNO, (#)
===22NH ,NO; + (NH, ) (PO, +12M00,)
«2H,0| +10H,0
20(NH ), (PO, +12M00,;)-2H,0) + 46NaOH
===(NH,),Mo00, + 23Na,MoO,
+2(NH,),HPO, + 26H,0
[(NH,),HPO,] (NH),),HPO, +12(NH,),Mo00, + 23HNO,
=(NH,),(PO,+12M00,3-H,0
+23NH,NO, + 11H,0
(NH,) PO, ,+12M00; + 230H ™ ==
HPO;~ + 3NH} + 12Mo0O; + 11H,0
2[(NH, ), (PO, +12M00,)+H,0] + 46NH,OH
==2(NH,),HPO, + 24(NH,),MoO, +24H,0

20(NH,), (PO, +12M00, )-H,0) ===
24Mo0O; -P,0; + 6NH, + 5H,0Q
xre)
2(NH,),HPO, (#) + FeCl ==
(B MR
NH,H,PO, -FePO, | + 3NH,Cl
genxk)

A
[(NH,),PO,} (NH,),PO,=—=3NH,;{+H PO,
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2(NH,) PO, + 3Ca(OH) ,==Ca,(PO,), + 6NH;1}
+6H,0
(NH,) PO, it %) + Fe(NO,), +2H,0==
Fe(NH,)PO,+2H,0 + 2NH,NO,

48
[NH,HCO,] NH,HCO,Z2C Ny 41 CO,1 +H,04

(NHHCO;330C #r » #)
NH HCO, + NaCl===NaHCO, | +NH,Cl
CH M ) b 89 B XD

[(NH,),CO0,] (NH,),CO, '—é—-zNHaT +C0,% +H,0
(NH,),CO, + H,0=—=NH,OH + NH  HCO,

'L»NHST +CO0,1 +H,0

(NH,),CO, +CO, + H,0~—2NH HCO,
(NH,),CO, + 2NaOH=—=Na,CO, + 2NH,} + 2H,0
(NH,),CO, + Ca(OH),=—CaCO0, | + 2NH,} + 2H,0

(NH,),CO; +K,COy===2KOH + 2NH,} + 2C0,}
SR ERERAKRARAGRE)

[NH,CNO] NH,CNO(®)=2—H,NCONH,

NH,CNOG#i#) ZEETH

H,NCONH,
[CO(NH,),] CO(NH,),2%-H_N—=C—0+NH,}

9CO(NH,), —2C-NH,CONHCONH, + NH, }

CO(NH,), +2H,0 Ll(NHozcos
] ‘
(NH,),CO, + H,0 =—=NH_ HCO, + NH ,OH

MR
CO(NH, ), + 2HNO,-22ERE (o 4 L 0N, 1 + 3M,0

CO(NH,), + HNO, (#)====CO(NH, ), »HNO,
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+ 2NzT, +3H,0

[N,0] 2N,02E9N, + 0, +39F+
[NO] 2NO+H,==H,0, +N,} (&)
H,0, + H,==2H,0 (%
B DL
NO + 5[H]==NH, + H,0

4NO + Fy===2NO,F +N,

2NO + Cl,===2NOCl
(Bro#ida £ R L K L)
. 2NO + 0,==9NO, + 27FF
NO, +~0,

6NO + 4P=——=P,0, + 3N,

) B
NO +NO, «——N,0, + 10§
&

A9

2NO + 2C0====N, + 2C0,
(&5 k%2 ﬁ.ﬁ‘J}iZ‘L)

6NO+4KOH(EI> 4KNO +N, +2H, O
[:-Na

NO + HCl (V) NO.HCl
4NO + 2HNO;===3N,0, +H20
2NO + HNO,

a+H,QO

| HO\
2NO + HNO, + 3sto4_—;3[
~ “lono/

=3Mn?2* + 5NO; + 2H,0

SO, ]+2H20

5NO + 3MnOj + 4H ===



50 =& &
FEEE

[N.0;,] N,0,————=NO, +NO—-10:F“|E‘
* N,O, S0, +2NO+H,0
N,O, +Hzo=zHNo2 +13Ff
N,O; + 2NaOH (3 )—=2NaNO, + H,0
N,O; + 2H,S0, ()=—=2NOHSO, +H,0
5N,0; + 4KMnO, + 6H,50,—=2K,S0, + 4MnSO,
+10HNO; +H,0

S0,0H
4
\NH,

GFREARB)
SO,0H
2C.H,

N,O; + 2C,H +2CH;COOH=—=

Q +3H,0
N, (CH,CO00)

205 +0, + 64Tk

[NO,] 2NO, +0,=—=N

2NO, + H,0=—=HNO, + HNO,
i (AFLZHRALAALT, HNO 2 4k # HNOy
4HNO,

BRE M, 3NO, +H,0==2HNO, +NO 4} +32.5FF
sk
NO, +NO + H,0_52HNO,==>H,0 +N,0,
A
NO, +NO, X8 N,0, +13.7F&

Py |
NO, + NO + 2KOH==2KNO, + H,0

NO, + NO + 2NaOH=—=2NaNO, + H,0

NO, ,50,==2H(NO)SO, | +H,0
2H(NO)SO, + SO0, + + 2NO

NO, +NO + Na,CO;=—=2NaNO, + CO,

NO, +NO +2Na,C

+ 2NaNoO,



NO,; + CO==NO+CO, + 54.1FF

O, &
9NO, + 2NaOH Z22EA T N0, + NaNO, + H,0

0
9NO, + 21(0}1%1(1\103 +KNO, +H,0

s +H,0
2N02 + HZSO4(jk)~-—NOHSO4 +HNO, -
2NO, + Na,CO,==NaNO, + NaNO, +C0
2NO, + K,CO,===KNO, + KNO, +CO,
10NO, + zKMnO4 +3H,S0, + 2H,0=—= N
2MnSO, +K,SO, + I0HNO,

[N.0,] 2N 05<m)+5=F-E——2N304+0
(&)
(N2O5A2i130C H X &4 )

N,O; + 19F==N,0, + O,

9N, 0,282 1No, + 0,
N,O, + NO==3NO,
N,O; + H,O==2HNO, + 21 F

0
L )HNO, +H,0
CGL MR

[N,0,] N,0,=C N0, ¥=1%C N0+ 0,

(i,&) (€23 %] (R2)
AR
N,O, + 20, )=——2NO,; +20,

(&)
(NOsit AL R, ATAL)

2NO, s + HNO, + 0,

N,O,+H, 0-—-HNO +HNO, + 14, 13=He

M B
2N,0, i + 2H,0+ 0, =222 4HNoO,

&R A HB)
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BER MK

Nas

. A RN ALY 5aREE YRS R Cuom

N,O0 + Cu==CuO +N,
2NO + 2Cu==2Cu0 +N,
N,0; + 3Cu==3Cu0O +N,
2NO, + 4Cu==4CuO +N,
N,O; + 5Cu==5Cu0O +N,

A

[HNO,] 3HNO,===HNO, +2NO} +H,0

(HNO 2 35 8 B & 56 5 #8)
2HNOZT-=N203 + Hzo
—~NO, +NO

HNO, +Br, +H,0=—=HNO, + 2HBr

2HNO, + 0,——2HNO, + 26Ff
CEERFAICE R TS 2 8RR

HNO, + NO,—=HNO, + NO
HNO, +H,S0, (%)==NOHSO, +H,0

NOHSO, + H,0=—=H,S0, + HNO,
(€ 2F-87 0.9}

HNO, + HNO,——3NO, +H,0
HNO, + HOSO,NH,—=H,S0, +N, +H,0

CH;COOH
HNO, + CS(NH, ), 2200 HSCN +N,
+2H,0

2 HCI

9HNO, +2CS (NH,), aNHCNSH, + 2NO

+2H,0



NH,.HC,H,0, N,.C,H,0, )
HNO, +@ =@ +2H,0
SO Hexta g x ) SOsHzaagxam)

N,.C,H,0,
7 NN
0, 0
NS Y,
SO,H .
NHz&-ih‘E

,__@ =N @O+H C,H,0,

QC H NHZ(Q‘-Q’ ‘fﬁﬂ.*ﬂ)

R ER RN
[HNO,] 4HNO, (z,+62 F-E ZRZRE NO, 1 +0,1
+2H,0
HINO; +8(H)==NH; + 3H,0

HNO, (£ +F, —2-FNO, + HF
(FNO3 % i T4, &AM

HNO, (%) +H,0, 100%) ==HNO, +H (o]

HNO, + 2HCIO, (5)===H;0 + NO;} + 2CIO7
(X ZHHNO3 48 4 F4%)

HNO, +2H,SO, (3)===H,0* + NO; + 2HSO7
(X2 HNO;4 4 T 4&) ‘

HNO’S:—%(COHMOS)::B@_‘§?U&&:‘

3xHNO; + (C¢H, ;04),—=(CH,0,(ONO,),],
G E) (KEH)
+ 3xH,0

3HNO, +C H, ,0,—=C,H,0, (ONO, ), + 3H,0
2C¢H,0,(ONO,) ;==3C0,} + 9CO% + 3N, ¢
+7H,0 a# g i)
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k17 2C,H;0,(ONO,),

===6C0,1 + 6CO% + 3N, ¢}
+3H, 4 +4H, 008 %5 5)

40C,H,,0,(ONO,), ). + 320,22 18200 + 6CO,
+ 62N, +20xH,0
NO; %
2HNO, + HOC H,S0,H==HOCH, (NO,) ,SO,H
+2H,0
HOC,H, (NO,),SO,H + NH,OH=—
HOC,H, (NO,),SO,NH, +H,0
(#e)
HNO, +C, H, ,N,==C, H, (N, HNO, }

Gl R AN (a4 &)
(O M AL A- = K R-3,5RE 7R —4,5-=H4L—1,2,4-= F &)

’ >R
[H,N,0,] (t-zasg) H,N,0,=—N,0+H,0

H,N,0, + 2NH,OH==N, + 4H,0

Ag, 0+H,INOH . NOH
[H, NOH] i ==|  +4Ag+2H,0
Ag, ! 0+ H, NOH NOH

2
Lo nnh mme

[Ag,N,0,1 Ag,N,O, +2HCl—=2AgCl +H,N,0,

3.2 % 3s*3P° P=30,9738

F ]2k £260C . .
[Pl BB~ assscanim AB+H4TF

2P 3H, 30TAL . 2PH31‘ + 5?-!5—

a%)
(PHs#) = £ 1A 21%)
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2P + 3X, =—=2PX, (5 PX;)
('XZ&*FQ‘ Cl;, Bry)

2P +5X, iy #) ==2PX,
(X £ 7 F,y, Cly, Bry)

2P + 20,===P,0, + (0]
[0) +0,—=0,

4P + 50,===2P,04 + 7T40T}
(#0, K28, MLAP0s %0, ¥, Wi APO10)

4P + 30, + 6H,0=—=4H,PO,
(PAMEBEALTHALRE)
4P + 40, + 4H,0=—=2H,P,0,
P, + 50, + 6H,0=—=4H, PO,
i, PS5SHIRR, BERAEPHISHY BEARE, X9
ﬁrﬁgﬁPLSS\ Pts'l’\ Plsl 0~ PLSS%O
PEN, RABE LA, RAE T RS ERB PNPN,,
PN,

2P + 5S0,=—=P, 0, + 550,

4P(my +3NaOH + 3H,0=2=3NaH, PO, + PH,}
(&)
GLR B ABHERARITE, KEGRLT TR LR
NllePoz*ﬂPH;g‘ > ¥P,Hp
4P(@) + 30H™ + 3H,0=—=3H,PO; + PH,}
a)

G AT HRALRRE)

2P, +3Ba(OH), + BH201————""3-313.31(}121='o,)2
+2PH, 4
6P + 5HCIO, + 9H,0==6H,PO, + 5HCl
3P + 5HNO, () + 2H,0==3H,PO, + 5NO}

(&)
(A4 k2 )
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i PHIEELWMERRA XL KM,
[PH,] 2PH, +40,22P,0, +3H,0

PH; +20,¢2 %) E—&I_{APOAMU
(PH; 8 # X £ %1500)
2PH; + 2Na=—==2NaPH, + H,
(ANa#hik s L5k 5PHy £ E)
-NaPH, + H,0—=PH, + NaOH
PH, + HI(%)===PH I(m)

PH 1+ KOHZEPH, 1 +KI+ H,0

PH, + 4NaOCl=—=H,PO, + 4NaCl

C (HFRLATHPH AL RA)
PH, + 6AgNQ, (;)=——PAg,«3AgNO, | + 3HNO,
' (*8)
PAgs '3A8N03 + 3Hzo°"'_ 3HN03 + H3P03

+B8Ag
[P,H,)&» 3P,H,=—=4PH,; +2P
(RABRERRE, PH A2 PR M)
{PH,C1) PH,Cl+H,0—=PH, + HCl+H,0
(P,0,} P,0,+3H,004)=—=2H,PO,
2P,0; + GHzo(i&):——-3.HsP04 +PH,

(P,0,] 2P,0,22%3p,0, + 2P
P,0, + 3H,;0—=P(OH), + H,PO,
P,04 + 6H,0¢4)y=—=4H PO,
P,,Q° + 6H,0(#)=——=3H,PO, + PH,
P,O, + 6HCl(5)—=2H,PO, + 2PCl,

MR
[P,0,] 2P,0,+0,=—2P,0,
G Afust, R e)
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P,0, + 2H,0=——
((HO),0P—0—0—PO(OH),]
Gt =)
P,0; + H,O0¢;4)=—=2HPO,

HPO, + H,022 1, PO,

P,0; +2H,O0(s)==H,P, 0, sg)

A
P,0; +3H,O¢s) ==2H PO, (. s8)

3P,0¢ + 5H,0=—=2H,P;0,,
(=558)
P,0, +3Ca0=2=Ca,(PO,),
Ry AR A B R B
P,0, + 3Na,0O==—=7Na,PO,
P,0, + 6NaOH===2Na,PO, + 3H,0
P,O, + 3Ca(OH) ,=—==Ca,(PO,), + 3H,0
P,0, + 2HCIO,=—3HPO, +Cl,0,
P04 +3H,S80, (s)==2H,PO + 350,1

P,0, + H,S0, () ===2HPO, + SO,

P,0, + 6HNO, ()===3N,0, + 2H,PO,
P;0; + 2HNO, (ja) ===2HPO, + N, 04
[(P,0,,] P,O,,+6H,0023)=—=4H,PO,
3P,0,, +10H,0=——=4H,P,0,,
(ZR#8)
xP O, + 2xH,0¢i58) ==4(HPO,),

P,0,, + 4H,0, + 2H,0=——1H PO,
GLB )

P,O,, + 6PX j=—=—10POX,
(X£5F, Cl, Br, D



58 B=#% M

P,O,, +6H,50,.——4H,PO, + S0,
P,O,, + 12HNO,=—=4H,PO, + 6N,O,
[P,0,] P,O,+3H,0=—=P(OH), + H,PO,
[H PO, xsm)
4H,P0, 2291 PO, + 2PH,
H, PO, + 2Zn+ 2H,S0, (+#)==2ZnSO, + PH, %
+2H,0

[H,PO;] H,PO;+ ZOH'@;{)&POE' +2H,}
2H,PO; (%) + 2Ag" + 4H,0=—=2H,PO, + 2Ag!
+3H,%
H,PO; + 4Ag* + 2H,0=—==H,PO, + 4Ag} + 3H*

[H,PO,] 4H,PO,(+y=2=3H,PO, + PH,}
H,PO, +3Zn + 6H*=—=PH,} + 3Zn2* + 3H,0
H,PO, + 3NaOH=—Na PO, + 3H,0
H,PO, + NH,OH(,==NH H,PO, + H,0
3H,PO, + H,S0,==—3H,PO, + H,S}

H,PO, + H,S0, (===H,PO, + S0, 1 + H,0
3H,PO; + 2HNO ;=——=3H,PO, + 2NO+ H,0

H,PO, + 2HgCl, + H,0—==H, PO, + 2HCI
+ Hg,Cl,

H PO,z #) +Hg,Cl, + H20=A=.-=H3P()‘ +2HC1
o+ 2Hg|

H,PO, + Hg,(NO,), + H:O‘AHSP(L + 2HNO,
+2Hg)
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5H4PO, + 2KMnO, + 6HNO, 5H,PO,
+ 2Mn(NO,), + 2KNO, + 3H,0
3H PO, + 2KMnO, + 2HNO, (xz) ==3H,PO,
+ 2KNOy + 2MnO, + H,0
[H,P,0,] P,+140,+4H,C 2H,P,0,

H,P,0, + H,0==H,PO, + H,PO,
R g o)

[HPO,] HPO, + H,022-H, PO,

250
[H,PO,] 2H,PO,222H,P,0, +H,0

xH, PO, —~2C2LE 1po,), + xH,0

H,PO, + 2KOHZE=2 ¢ HPO, 4+ 2H,0

2H,PO, + 4KOH=—K P,0, + 5H,0

9H,PO, + KOH=—=KH,PO,.H,PO, + H,0

H,PO, + KOH——KH,PO, + H,0

H,PO, + 3KOH=—=K,PO, + 3H,0

2H,PO, + Ca(OH), (it ) ==Ca(H,PO0,), + 2H,0
Ca(H,PO,), +Ca(OH), (i1 ) =——

2CaHPO, + 2H,0

H,PO, + NH,OH=—=NH,H,PO, + H,0

H,PO, + 2NH,OH——(NH,),HPO, + 2H,0

H,PO, + 3NH,OH—=(NH, ) PO, + 3H,0

H,PO, + HF—==H,PO,F + H,0

prs
H,PO, + HCIO, (it %) é—*—”—HSPo,, +HClO,
H,PO, + Na,CO,=—=Na,HPO, + CO, + H,0
H, PO, + 2Na,CO,;=—=2NaHCO, + Na,HPO,




60 SF=FE K

3H,PO, + 2NaHCO, + Na,HPO,—=4NaH,PO,
+2C0, +2H,0
2H,PO, + Pb(CH;CO0), + 2NaOH==Pb(PO;), |
+ 2CH,COONa + 4H,0
H, PO, + 12(NH,),Mo0, + 21HNO, (%) + 2H,0

...':(NH4>3[P04'12M003] OZHZOl
(e

+21NH,NO, +12H,0

H,(P(Mo0,0,,),]+12H,0
(B

H, PO, +12H,M00,——

H,(P(M0,0,,),] + 8HCI + 45nCl ;====4SnCl,
+(2Mo00,+4M00,], H PO, + 4H,0
(B0 1) _‘

H, PO, + 12(NH,),Mo00, + 23HNO;===21NH,NO,

+ (NH,) PO, +12M00,-2HNO, «2H,0| + 10H,0
(Bhag g, #e&)

H,PO, +3C,H;N +12(NH,),MoO, + 24HNO;=—=

24NH,NO, + (C,H,N),+H;PO,«12M00,}

(5 k)
+12H,0
(H,P,0,] H,P,0, +H,0m) 2H,PO,
" P,0, | + 4HNO,
(&)
o===PX (Xt &)
9PF, + 0, (2 4, ~227POF,

"‘ﬁ&in\.z

(X#F, Cl, Br, POI;k ft#l )
POCI, + ANH, (% 5)===3NH ,Cl + PON-

P RN IR CE TV |

4



®_# 6l

o oo, —
— R PX; + S==PSX,
PBr, + 3H,0=—=H,PO, + 3HBr
PCl; + 3H,0=—=H PO, + 3HCI( g 5 51 2)
—iX, PX, +3H,0=—=—=H,PO, + 3HX
PCl, Gath) + ASF g G e y===PF 31 + AsCl (i tk)
(PF3 % 2644, PClit Rk s, PBrot £ &iks, Pl Ate
e k)
T 300
[PX;] 2PCly==2PCl, +2Cl, .
PCl; + 5Bt ,===PCl «Br |, (w44 5)
PX; + 4H,0=—=H PO, + 5HX (it #45 %)
PX; + H,0==POX, + 2HX* (it ## %)
POX, + 3H,0==H,PO, + 3HX
- PCl, +80,===POCl, +SOCI,
3PCl, + P,0,==5POCl,
PClg + xXNH;==PCl;«xNH; (ms58)
PCl, + H,S0, (% m)==50, (OH)Cl + POCI, + HC!
S0, (OH)Cl + H,0===H,S0, + HCl

&
#nPCl, +nNH,CI-2 235 1 Hel + (NPQL,),

2PCl, + CaS0,===2POCl, + SOCI, + CaCl,
200C

[PF,Cl,] 5PF,Cl,

3PF; +2PCl,

15
[PF,Br,] 5PF,Br,——=3PF, + 2PBr,

3.3 B 4524p° As=74,9216

[As] 2AS+ 3Cl,===2AsCl, .
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E= N

[AsH;]

As, +10Cl, + 16H, O——4H AsO, +20HCI
(Brofn T A K 2 £ XA A)

2As + 51, + 8H,0—=2H;AsO, + 10H* + 101"

4As + 30, (z4)=2As,0,4
As H#IKHCIZ W4 — s

As, + GHzoézAszos + 6H,4

As,0, + 6HCI (j, —2=2AsCl, + 3H,0
As5%#HH, SO, TR M-
As, + gH,SO, (nx)=—=2As,0, + 650,11 + 6H,0
As, + 4HNO, (4) + 4H,0=—=4H ,AsO, + 4NO}
3As, + 20HNO; () + 8H,0—=12H;AsO, + 20NO
3As + 5HNO, + 2H,0=—=3H,AsO, + 5NO
As, + 10NaC ’

A
o) 4AsH3=)€-3=—g_——E—_F=As, +6H, 1
++8HX

(lef-’FCh\sz‘Iz)

2AsH, +30, —228 5,0, +3H,0

AsH, + 20,==H ;AsO, (g # £ t4#)
AsH, K;As| +3H,0
(B k)

As 2 H, |+ 6KOH + 2H2T
ﬁr)

2AsH, + 6KOH (4. m)'ézx AsO, +6H, 1

5AsH; + 8HBrO,==5H;AsO, + 4Br, + 4H,0
(HIO; & AR B

AsH, + 4HIO4(¢1-)—--——H AsO, +4HIO,
AsH «+8NO, +4H,0 }

2K ;As + 6H,0=—=




AsH, + 3HgCl,=—=As(HgCl); + 3HC1
AsH, + 4NaC10——H3AsO, + 4NaCl
(NaBrOw T £ 6 B K)
2AsH, + 3KBrO,——=2KH, AsO, +KBr + Br,
+H,O0
(KIO; 0.7 X289 R B
AsH, + 4KIO ,=—=H AsO, + 4KIO,

O,k
2AsH, + 3CuSO, =22cu, As + 3H,SO, + As
AsH, + 6AgNO, + 3H,0=—==H, AsO, + 6HNO,

+6Ag)

AsHgy +8AgNO; (g itik
+ 8HNO, +8Ag)

£0:1 X 4 E
AsH, + 3AgN03‘;‘gT203—&——;'g—TAgSAS + 3HNO

EHB R ERRAE D,

AsH, + 3AgNH,NO, —==Ag. As + 3NH ,NO,
AgsAs + 3AgNHNO, + NH,
NH,AsO, + 3NH ,NO; + 6Ag)
xe)

NH,AsO, + 2AgNHNO, + 2NH ,OH===
(NH,);AsO, + 2NH NO, + 2Ag|

(&)
AsH, + 6 AgNO, (i a)=—=Ag;As » 3AgNO,
(£ 8)
+ 3HNO,

Ag;As«3AgNO; + 3H,0==H,;AsO,

+3HNO, + 6Ag/
(X&)
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AsH, + 6Ag* + 3H,0===H ;AsO, + 6Ag| + 6H*
(R&)
AsH, + 2KMnO,==K,HAsO, + Mn,0, + H,0
AsH, + 2As(HgCl) 4= -3AsH(HgCl),
AsH, + As(HgCl) ,=——=As,Hg, + 3HCI
[As,0,] F, As, O BEWH, HRRME,

As,0, + 3H, —2—2As + 3H,0

As,0; +6Zn + 6H,SO, (#)

:6ZnSO, + 2AsH 1
+3H,0

(MEANBRASTRYRR)
As, O, (i ##) 1 12(H)=—=2AsH, + 3H,0

As,0, +2Cl, + 2H,0 =2=As,0, + 4HCI
As,0, + 3C=2=2As + 3CO1

3As5,0, +9H,0 ﬁ—isHsAsO4 +2H;AsO, + AsH;

As,O; + 3H,0=——=2As(OH) ; (5{H; AsO;)

As,O; + K,0=—=2KAsO,

As, 0, + pNaOH=—==2Na ;AsO, + 3H,0

2As5,0; +2NaOH + H,O==
Na,;0¢(As,0,),+2H,0

As;0, + 2NaOH + H,0==Na, 0. As,0,+2H,0

As,0, + 6NaOH + 2Ag,0—=2Na;AsO, + 4Ag]

+3H,0

25
As,0, +3Ca(OH), =2=Ca,(ASO,), + 3H,0

As, 0, + 2Ca(OH) ,==2Ca(OH) AsO, + H,0

i

As;0, +2Ba(OH), + H,O=——=

2(Ba(OH) AsO;).2H,0|
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25
3As,0, + 2Ba(OH), + 2H,02%

(BaO),+(AS,0,)54H,0
200C
As, 0, + 6HCI(T%) =——=2AsCl; + 3H,0
(HBra Tt X £ X &R &)

As, 04 + 6HCl(x)===2AsCl; + 3H,Om i1 % 2)

As,Oy (2 & :5m) +3H,S()=—=As,S,| + 3H,0

3As,0, + 2HBrO,=—=3As,0, + 2HBr

3As,0, + 2HIO,; + 9H,0=—=6H,AsO, + 2HI

As,0; + 2H,S0, (3 ,===A8,0,+250, (g &) + 2H,0

As, 0, + 4HNO, (3 )===2HAsSO, + 4NO, 1 + H,0

3As,0; + 4HNO, () + 7TH,0===6H; AsO, + 4NO?}
(R APBET R A IR B)

As,O, + 2HNO, + 2H,0===2H As0O, + NO, }
+NO}

Agtikigik
4 BRRERT

5As,04 ¢4y + 6HMnO Mn,yAs, ;Og,
+ 3H,0
Mn, As, ;O4,==5MnAs,0, + MnO

+) 5MnAs,0; + MnO==5As5,0, + Mn,0,,

Agtdligik
5As,0; () + 6HMNnO, REERT 5As,0;

+Mn,0,, + 3H,0

As,0, + 6NH,Cl =2=¢NH, 1 + 2AsCl, + 3H30
3As,0, + 9ZnCl, + 18NaOH==3Zn, (AsO, ),
+18NaCl + 9H,0
8As,0, + 4CuCl, + 8CH;COONa + 3H,0=—=
6CH,COOH + Cu ,(AsO, ), - (CH,C00),
+ 8NaCl
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3As8,0, + 2KBrO; + 2HCl===2KCl + 2HBr + 3As,05

As,0, +CaS0, + 2H,50,=2=Ca0. As,0, +350,
€ )]
+2H,0
As,0, - ZnSO, + 2NaOH=—==Zn( AsO, ), + H,0
+ Na, S0,
2A5,0, +K,CO5 (g, nt5, ki) +H,0==
2KH(AsO,), +CO,%
5As,0, + 4KMnO, + 6H,S0,===2K,S0, + 5As,0,
+4MnS0, + 6H,0
3As,0 3+4KMnO +2H O===3As5,0, + 4KOH
+ 4MnO,
3As,;0, + 2K,Cr,0, + 4HCl==3As,0, + 4KCl
+2Cr,0, + 2H,0

As,0, + 4CH,COONa=2

CHy cHy
2Na,CO, + As—O—As +2C0O, %
l . cH,” N cH,
[As,0,] As,O, '—7—“'=—les‘s2

As C)8 + 6C=6C0? + As, ?

As 06 +12Zn + 24H+¢—~4AsH3¢ + 122n2“ +6H,0
(ASZG 1 As,O

As,0O, +6KOH——2K AsO +3H20

As, 0 + 10HCIGE #)===2AsC]; + 5H,0 .

As,0, + 10HCI==2AsCl, + 2Cl, + 5H,0

- mHCI '
 As, 0+ 4HI'-.4:;—A5203 +2I, + 2H,0
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-~

[As(OH), & H,AsO;] 2H,As0,

As,0; + 2H,S=——=As,0,| + 25| + 2H,0

HCls 1t
As,0, + 2H,52—=2L A5 0, + 2H,0+ 25

HClg 1t
As,0, + 3H,S2—=2 4o 5. +3H,0

HCI
As,O, + 5H, SR o S, +5H,0
As,0, + 6(NH, ), MoO, + 10HNO,==10NH,NO,
+(Mo00,)4+As5,0,+(NH,),0+5H,0
N

As,0, + 3H,0
H;AsO,<=HAsO, + H,O

3H* + AsOS~ === As(OH) ;=== As?* + 30H"
H,AsO; +1I, + H,O==H,AsO, + 2HI

As(OH), + NaOH==NaH, AsO, + H,0

H; AsO; + 3NH,OH(®)===(NH,), AsO, + 3H,0
2H,AsO, + 8Fe(OH) ,=—=(Fe,0,) ,+As,0,.5H,0
' + 10H,0

As(OH), + 3HCl=>=AsCl, +3H,0
(HCLR R &k, MAAFOZT R

5 .
2H,ASO, + 3H,S ZEER o¢ S |+ 6H,0

(K¥ke)

6H; AsO, + 5KI + KIO,==—==6KH, AsO, + 31, + 3H,0
H; AsO; + 2FeCl; + H,0=——=2FeCls+ H; AsO, + 2HC!
H;As0; + 3HgCl + 3HCl( 3 y====3HgCl, + As} + 3H,0
H,AsO; + KIO==H,AsO, + KI

“H,As0; + CuSO, + 2NH ,OH===H,AsO,

+ (NH,),SO, + Cu+H,0



8 =R AE

3 B

H,AsO; + 2NaNO,; + Na,CO; + 14H,0
Na,AsO,+15H,0 + NaHCOQ, + 2NO,}

MR
H,AsO, + AgNO, =2EE 1 450, + Agl + NO,}
H;AsOg (it %) + 3AgNO; AsO, | + 3HNO,
* &

LEr
3H,AsO, + 2KMnO, 22228 F 11 As0,

+2KH, AsO, + 2MnO, +H,0

3H,AsO, + 2KMnO, 4"'—'—3H AsO, + 2MnO, +K,O

[H;AsO,Y(ss) 2H;ASO,

A5205 +3H,0
EH,SO AKX E XM

2H,AsO, As,0, + 3H,0
H,ASO, + 5(H)=——As + 4H,0

¥ 4
H, AsO, + sCHITE2 2R L. Aqh, 1 4H,0

H,AsO, + KOH==KH, AsO, + H,0

+2H,0
K;AsO, + 3H,0
=—=Ca,;(AsO,), + 61,0

H,AsO_+ 3KOH(i®)

2H,AsO, + 3Ca(OH),

,*3NH,0H}
CTRH %)
(FBRRHEBPRIENE MBS LML),
H;As0, + SHBr—=AsBr, + Br, + 4H,0
FEH o AsO H 3 Pl N\ BB H, S % A — R ST R R
H,AsO, + H,S=—=H,As0,$+ H,0
H.ASQ;S+HZS=-—‘-——-H8A802SZ+ Hz‘o
- H,As0,S,
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H, AsOS, +H,S===H,AsS, + H,0
2H,AsS,=—=As,S; + 3H,S
8% 2H,AsO, + 5H,S5(%)=—=As,S; + 8H,0

FHIBIEAHS, HALGRMNA,

H,AsO, + H,S=—=H,As0,S + H,0
2H,As0,S + 3H,S=—=As,S, + 6H,0
2H, AsO,S===2H,AsO; + 2S
6H,As0,S,==—As,S; + As,S,
+4S + 2H,; AsO, + 6H,0
7 HCl

H,AsO, +H,S H,AsO,S + H,0
2H AS0,S + 6HCl==2AsCl, +2S + 6H,0
2AsCl, + 3H,S===As,S, + 6HCl

5%k

2H,AsO, (4 + 5H,S (%) AS,S,; +25 +8H,0-
H,AsO, + H,S0,=——H,AsO, + H,SO,
R

9H,AsO, + 7H,MoQ, + 4H,0

HyAs,Mo0,0,,+11H,0

2H, AsO, + 7H,Mo0, + oNH, Gk )2

H,As;Mo,0,,-2NH, + 7H,0

2H,AsO, + 7H,Mo0, + 2NH,Cl =2A&%

HyAs,M0,0,,+ (NH, ), 4H,0} + 2HCI

O3 B )
+ 3H20
H;AsO, + MgCl, + 3NH, «H,O==MgNH,AsO,
(ABEH)

42NH €l + 3H,0
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H,;AsO, + 3FeCl, + 5HCl(3)===AsCl, } + 2FeCl,
+4H,0

& 5 A;
2H,AsO, +55SnCl, + 10}101% 55nCl, + 2As

+8H,0
s +K,S0,
+H,0+1,
2H,AsO, + 4KI + 4HCl===4KCl! + As,0, + 21,
+5H,0
- 6H,AsO, + KIO; + 5KI==6KH, AsO, +HIO, + 5HI
HIO, + 5HI=—==31, + 3H,0 :
-H,As0, + 12(NH,),Mo00, + 21HNO,=—=
. (NH,);As0,+12Mo0, + 21NH,NO, + 12H,0

[KH(As0,),]1 2KH(AsO,), + 2FeCl, + H,0==2FcAsO, |
- (38
- +2KC1+AsZ s + 4HCI

H;AsO,

2KH(As0,),
SnaAs409 +2KCl + 4HCl
g 8&)
2KH(ASO,), + 2HgOl,=—Hg; As,0, +2KCl
. (€5 3-X-)
+2HCI + As, 0,

- 2KH(ASC,), +3MgSO, + H,0——=Mg, CAsO,),
+K,S0, +2H,50, + As,0,
zKH(AsO )2 +3MnSO, +H,

O,

(¢ R-2-X % %))
- . +K;S50, +2H,50,
(ZnCAsO,);] AsO; +1, + 2H,0==>As0?~ + 21 + 4H*
SPP Zn(AsQ,), s +2Zn0 +3H,0
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Zn(AsO,), +2NaHCO,==2NaAsO, +Zn0O

, +2C0; + H,0
NaAsozn 4 H,0—=NaAsO, + 2HI

AsO +3Ag +H, 20—==Ag AsO, | B
Ag,AsO, +3H+—>3Ag +H,AsO, Gz )

pH5%9 -

[Na,HAsO,] Na ,HASO; +1I, + 3NaOH===
Na, AsO +2Nal + 2H,0

Na,HAsO

+ AsHs T + 3H20

3 +
+2Ag3As0,
Na;AsO, - 2HL .-

3Na,HAsO, + 6AgNO,

[NaaAsO 1 NaAsO; +1, +H O—=

(EPH =556 T)
Na,AsO, +Iz + 2NaHCO,=—=Na ,AsO, + 2Nal

+2CO0, +H 0

GXE AR NazC03 B A NaCOs 51 8K &, 4=
3Na,CO;3 + 31,==Nal0; + 5Nal + 3CO,)

AsO¥~ + 2Al + 30H =——=2A103" + AsH, +
AsO%™ +3Zn + 30H =—==3Zn0Z" + AsH, 4
Na,AsO; +3Mg + 9HCl==—=3MgCl, + AsH; }
+3NaCl + 3H,0
—3Zn?* +AsH 4 +3H o
AsCl, + 3NaCl + 3H,0

AsO3~ + 3Zn + 9H* =
NagzAsO, + 6HCl=—
2AsCl

N FERERE)
(RELERLBRGALT)
zNa AsO; + 6HCI + 3H,S==As,S, | +6NaCl
+6H,0

>
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zAsO°‘+6H+&As 0“3 +3H,0

- AsO}~ 4+ 6H* + 31" sy +3H,0
(=)

Na,AsO, +3AgCl—=Ag,AsO; | + 3NaCl
Gee)

(Ag3 AsO; 1L AgCLE s 5 #0)
2As503” +3Ca2*==Ca,(As04), |
Na;AsO, +10K,S0,=—=Na,;AsO,;+10K,SO,

Na AsOa + 3AgNO, ——AgaASOS { +3NaNO,
(# &)

5Na AsO, +2KMnO, +3H,S0,
——K,SO, +2MnSO, +5Na;AsO, +3H,0
O THRAEER &, LATKEARE L)
[Ag;AsO;] Ag,AsO, + 6NH,OH=—=3[Ag(NH,),1*
4 + AsO$~ +6H,0
R AR3ASO3 /)
[Na;As0,] Na,AsO, + 11HCl + 4iMg=—=42
+3NaCl + AsH; } +4H,0
AsO3~ +11H* + 4Zn=—=AsH, +4Zn** 4+ 4H,0

i X4
2A503" + 5H,S + 6H* SEEAs,S, | +25+8H,0

Na;AsO + NaAsO, + H,0
Nag AsO AsOg + 2NaCl
+I, +H,0
Na;AsO, +2Nal + 3HC1 +H,0 AsCl, + 5NaOH
.. +1,

AsO}~ +2I" + 2H*==As0}" +1, + H,0
AsO}~ +4H* + 21 AsO; +1, +2H,0
AsO%~ 4+ 2Br~ 4 2H* «<==AsO}~ +Br, + H,0
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Na,AsO, +2Na,S,0, + 10HCl=—=—AsCl,
+H,S,0, + 7NaCl + 4H,0
9Na,AsO, +3HgCl,=—==Hg,(As0,), + 6NaCl
2Na;AsO, + 2HgCl, + H, As,0,
+ 4NaCl + 2NaOH
Na,AsO, it #) + 3HgNO,=—=Hg,AsO, |
U e)
+ 3NaNO,
==Hg, (AsO,),}
(k¥ e
+ 6NaNO,
AsO?~ + 3NH{ + 12Mo00}~ + 24H ==
(NH,);AsO,+12M0oQ, | +12H,0
&) '
(NH,);AsO, +12M00; + 230H" «=—a
HAsO2~ + 12Mo002- + 3NH} + 11H,0
C(NH,);AsO,.12Mo0, % FNH,OH ﬂmﬁﬂ

Lk RiAD
2As0%" +3Ca*=—=—Ca (AsO,), |
(e, £T8)
AsO}~ +Mg?* + NH| <—=MgNH AsO,
(Ge,5THRETNH,OM
MgNH,‘AsO‘ +H,0—=—MgHAsO, + NH,OH

2Na,AsO, i+ ) + 3Hg(NO,),

MgNH, As0,ZE-MgHASO, + NH, }

2MENH, AsO, 5 2o—Mg, As,0, + 2NH, | + H,0

MgNH; AsO, + 3AgNO ==
Ag,AsO,} +Mg(NO,;), + NH ,NO,
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[Na,HAsO,] Na,HAsO, + 2H*<—==H,AsO, + 2Na*
6Na,HAsO, + 23HgCl,
[Hg,(AsO,),], (HgCl,) s+ (HgO) ;- 3H,0}
+ 12NaCl + 24HC1
zNa ,HAsO, + 3Hg(NO,) , (i )=
Hg, (AsO,), + 4NaNO, + 2HNO,
NaZHAs’o; +12(NH,),MoO, (it ) + 23HNO, (1)

=——(NH,) ;AsO, +12M00, | + 2NaNO,
Cob e B B2, & & 88 4h)

+21NH,NO, + 12H,0
€ (NH,),AsO, +12M00, + 230H ===HAs0}"
+12MoO%" + 3NH] + 11H,0

[K,AsO,] K ;AsO,+ MgO=—=KMgAsO, +K,O

K;AsO ++K,0
. K3As0, + . +K,0
K, AsO, + NiO=—KNiAsO, + K,O -
[Ca,(AsO,),] )
+Ca(OH),

10Ca, (ASO,) , + 6H,0—=
3£ (Cag(ASO,);),-Ca(OH), ]+ 2H; AsO,
* Ca,(AsO,), + 2NH,OH=——2CaNII, AsO, |
+Ca(OH),
[Ag,AsOQ,] Ag AsO, + H*<=—=HAsO}™ + 3Ag*
(LCH;COOH ¥ Ags AsO 4485 /%)
—2-_Na, AsO,S,
+ 2Na,S+ 21,0
2Na,AsS, + 6HCl—=2H,AsS, + 6NaCl

[Na,AsS,] Na,AsS, + 4NaOH(;; §)
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2Na ;AsS, + 6HCl=—=—=6NaCl + As,S; + 3H,S
2Na g AsS, + 3H,S0,=—=3Na,SO, + As,S; + 3H,S8%
2NagAsS, + 3HgClz__Hgs (AsS,), | + 6NaC1

GE% &)

2Na, AsS4(,1 #) + 3ZnS0 jz===Zn 3 (ASS ) |
€55 ¥-H)

+3NaZSO4

Na;AsS, ) + ZnSO, (#) + 4H,0==
. NaZnAsS,+4H,0 + Na,SO,
2Na AsS, +3CuSO ~===Cu,(AsS,),! +3Na,SO,
o v GEi= )
9Na,AsS, +3CuSO4( 3 + 6H,025001, A50,S
+3Na,S0, + 3CuSL +3H,S
Na AsS + 3AgNO; + 2KCNe—es

Ag,AsS, | +3NaNO, +K .S+ C,N,
(1= 8,)

vl'-r& i
ﬂiﬁ%&

8Ag,S| + 2H,AsO, + 6NaNO, + 10HNO, + O,

. - S
HARER

3Ag,S + HyAsO, + 3NaNO, + 3HNO, + 8
[Na ;AsO,S]) 5NayAsO,S+ 30HCl(#)===2As,S;
(RKE)

+ 15NaCl + 3AsCl, + 15H,0
) 10Na; AsO,S + 15H,S0 )(#)===15Na,SQ,

. ' +2As,5,| + 3As5,0, + 15H,0
(€. 4N
NagAsO4S + 5AgNO; ;4 ) + Hy O==x=

2Na;AsS, + 16AgNO; + 8H,0

Na;AsS, + 6AgNO, + 3H,0==
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Ag AsO, | +3NaNO, + 2HNO, + Ag,S |
[AsCl,] AsCl, +Cl, (i §) + 4H,0=—=H,As0, + 5HC]
HAT

AsCI, +CI, AsCl,

AsCl, =2-AsCl, +C1,
As®* +3Zn + 3H*=—=3Zn’* + AsH,

ASCl, + 6NH, (it ) 2 As(NH, ) , + 3NH,Cl

-4
2As (NH,) ;222 As(NH) , + 3H, }

2As(NH) ;=—=2AsN + 2N, + 3H, }
AsCl, + 3H,0==—"H,AsO, + 3HCl
(ASBrsH & MK &)
2AsCl, + 3H,0—=——As,0, + 6HCIl
2AsCly i mzin) + 3H, Scg)y==As,S; | +6HCI
4ASCl, + 5H,S(+4)=—=As,5,Cl, + 10HCI
AsClg + 8Na,5,0, + 3KCl1 K,As(S;04)
+ 6NaCl
2AsCl, + 3SnCl,==3SnCl, + 2As
2As%t + 382 =—=As,S, | ~
2AsCl, + KIO, + 5H,0==3H,AsQ, + KC1 + IC]
- + 4HC1
2As®* + 3H,PO3 + 3H,0=—=3H,PO; + 2As| + 6H*
B

~ 3AsCl; + 2KMnO, + 10HCI 2MnCl, + 2KCl

+ 3AsOCl, +2Cl, 4 + 5H,0
- LERRIAX
BASS* +2MnO7 + 16H*=—=2Mn?* + 5As®* + 8H,0

2As3% + 38Sn?*=—=35n4* + 2As |
[As,S;] As,S; +3I,==2Asl, +3S.
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As,S, +5I, + 5H20=4=A5205 + 10HI + 3S

2As8,S; + G)O,,ézAszOa +6S0,%

i As,S; DT RMER, THETRERNEHE
kb, WETRER, RREZBEH0, b . T Fi4L
8 R J7 s

As,Sg +14H,0, + 120H " ===2As02" + 3502~
+20H,0
As,S; + 6NaOH(;3 §)=——Na AsO, + Na,AsS
+3H,0
2A8,S3 + 4OH ==As0; + 3AsS; + 2H,0
As,S; + 6NH; + 3H,0——=(NH,) ; AsO,
+ (NH,) ;AsS,
- As, Sy + 6HClm>#='=ﬁ2AScls +3H,S (gansitm
3AS,S, + 10HNO, (#,=2=gHASO, + 10NO + 9S|
+2H,0
3As,Sg + 28HNO () + 4H ;O===
6H,AsO, + 9H,SO, + 28NO}
As;Sg + 10HNO; (3 y===2H;AsO, + 10NO, 1
+3S| +2H,0
As,S, +SnCl, + 2HCl( 4 m)===As,S,} + SnCl,
: +H,S

5As,S, +12AgCI=2=3Ag, As,S, + 4AsCl,

4As,S, + 15AgCI=2=3Ag  AsS, + 5AsCl,

170C

2As,S, + 3AgCl 3AgASS, + AsCl,
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As,S, + 35 ===2AsS}"
As,S, + 352" + 2S=—==2AsS?"

As,S, + K, S=—=2KAsS, (ri3)

s (TiE)
As,S, +3Na,S,—— <
As,S; +3(NH,),
As,S, + 3NH HS + 3NH,
2AsAS3 + 2CO%¢- 2 + 3AsS; + 2CO,

As S, +3K cos(*,ﬂwo + 5H,0==3KHCO,
d '+ K,0+As,S,0, -3H O+ KHS

(5 ah)
2As,S,(m) + 4K,CO4 (@) + 20, =—==As,S;
+K;S+ 2K As0, + 4CO, b

2As,5, + Na,COg (i) + 20, + 7Hzo'é
Na,0. (As,S;0,),.7H,0+ CO,

As,S, +3Na,CO, =2=As,0, + 3Na,S+ 3C0,
As,S, +3(NH,),CO,——=(NH,) , AsS,
+ (NH, ), AsO, + 3CO, }
As,S, + 14H,0, + 6(NH,),C0,—=2(NH, ) , AsO,
: +3(NH,),S0, +6CO, 4 +14H,0
[As S.] As,S; +20H,0, + 160H = + 5502~
+ 28H,0
. +5Na,S

4AS,S; +240H"(;3 §)=—==D5AsS: ™ + 3As0;~
+ IZHz_O
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[H,AsS,} - 2H,AsS,===3H,S1 + As,S, |

As,S; + 6NaOH

Na,AsS, + Na,AsO,S + 3H,0
As,S; + 3H,Se—=—=2H_AsS,

3As,S;.+ 20CI0; + 24H,0=—==6H;AsO, +155S0}",
' +20C1" + 30H*

3As,S; +5Cl0; + 5H*
+ 5HCl

As,S, + 10NO; + 10H*==—2H,AsO, + L0NO, 1

+5S+2H,0
As,S; + 3SnCl,+ 6HCl (% y=—=AS,S, + 35nCl,
+3H,S .
As,S; + 3NaZS--—2Na3AsS4
As,S, +3(NH,),S===2(NH,) ; AsS,
As,S; + 352 =—=2AsS}"
As,S, + 40NOj + 40H* —-==2H, AsO, + 40NO,
+5H,50, + 12H,0
3As,S; + 10NO; + 30CI" + 40H*—=6AsCl,
+ 10NO + 15S + 20H,0
§ASCl, + 24H,0e= 6H, ASO, + 30HCI
As,S; + 3CO%~===AsS{~ + AsO,S?*~ +3CO,

Iy

(H;AsS, 1 2H,ASS, =L As,S, ] + 3H,S1
[Na,AsS, ] Na, AsS + 2NaOH=—== NasAsS o+ Na,S

_+H,0- "

2Na,AsS, + 6HCl=—As,S, | + 6NaCl +3H,SY

2ASS}™ + 6H"' e 2H,ASS, — As Ss+3H S
(BFRF R
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NasAsS,, + 3ASN03 + 2H ,O====
AgAsS, + NaNO, + Ag,S + 2NaOH + 2HNO,

[Na,AsS,] Na,AsS, + 4NaOH( ¢ §y==—=Na, As0,S,
+2Na,S + 2H,0
2Na, AsS, + 6HCl==6NaCl + 2H3AsS,
oNa, AsS, + GHCI(ﬁ;)———GNaCI + As,S, + 3H,S
+ 3H,S4

[FeAsS] 4FeAsS(m )ﬁ—i——é—mes( @) + As, }

Fe(NO,), + H;AsO, + Na,SO, + 14NO,} + 6H,0
[Na;As] Na As+ 3H,0=—=3NaOH + AsH,}
[Zn;As,}] ZngAs, + 6H'=—=3Zn?* + 2AsH, 4

3,4 % 5s*5p° Sb=121,75

[Sb] 2Sb + 3Cl,===2SbCl,
25b + 5C1, (i ) 2SbCl,

4Sb + 302(2’(,)—"_‘2313 O3 (% %&Sb 04>
25b + 6H,S0, #)==5b,(50,); + 350, + 6H,0

6Sb + 10HNO, (3 y===3Sb,0; + 10NO + 5,0
GLRART R R
35b + SHNO, (3 )===3HSbO, | + 5NO} + H,0
b8

3Sb + 5HNO, + 2H,0==3H,Sb0, + 5NO(+ 2 5 )
¥, Sb5HCL, #H,SO, KL,



| A
[SbH,1(w) 2SbH,===2Sb| +3H,

9SbH, + 30,22-5b,0, + 3H,0
SbH, (%) + 3NaOH (5 )=—=Na,Sb + 3H,0
R
2NaSb + 6HCl==6NaCl + Sb,H, + 2H,
(A %)
SbH, + 3AgNO,=——=Ag,Sb| + SHNO,
Ag,Sb + 3AgNO, + 3H,0=—=H,SbO, + 3HNO,

+6Ag)
SbH , (4,) + 2KMnO, (;¢4) ==Mn,0, +K,HSbO,
+H,0

[Sb,0,]1 Sb,0, +3CZ25b + 3C0
Sb,0, + 6NaOHz==—2Na ,Sb0, + 3H,0
Sb,0, + 2NaOH===2NaSb0, + H,0
Sb,0, + 6HCI _&__2SbCl,y + 3H,0

A .
Sb,0; + 3H,80, (%) =—Sb,(S0,); + 3H,0
Sb,0; + 6HNO, (3 y=—==2Sb(NO;); + 3H,0
Sb,0; + 2H PO, (3)==2(SbO-H,PO,) + H,0

Sb, 0, + 2H,C,H,0,==2H((SbO)C,H,0,] + H,0
(Bam)

§b,0, + 2KHC,H,0, 222K (Sb0)C,H,O, + H,0
(BL8L )
Sb,0, + Na,CO,==—2NasSb0, + CO,

5Sb,0, + 4KMnO, + 12HCl===55b,0, + 4MnCl,
+ 4KCl + 6H,0

[Sb,0,]1 Sb,0, + 6KOH=E2K,5b0, + 3H,0
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Sb,0, + 10HC1(>;&).—-;25bC15 +5H,0

[Sb,0,1 Sb,0, +2KI+ gHCIGR)=2=3SbCl, + 2KCl

- +1, +4H,0
[HSbO,] HSbO, + NaQH==NaSbO, + H,0

HSbO, + 6H* + 2C1-=—=H,(SbCl,] + 2H,0
[H,5bO,] H,SbO, « +2HI

2H,SbO, + 3H,S==5b,S, + 6H,0

3H,5b0, + KBro, 2EER oy 5no | KBy

. 3H,SbO, +K,Cr,0, + 8HCl===3H,Sb0;, + 2CrCl,
- +2KCl + 4H,0

[H,Sb0,] H,Sb0, 22 HSbO, + H,0

2HSb0, Z28sp,0, + H,0

. £ SN
TR AR R T

6KSbO, + BAgNO, + 2KOH===4SbO,K + 2KNO,
+2KOH + 2Ag| +Sb, |
[KSbO,] KSbO,(m) + 6HCl -+ =—=KCl + SbCl,
_ ‘ "+Cl, +3H,0
[K,SbO,] 2K,SbO, + H,0===K,Sb,0, + 2KOH

[KSbO,] SbO; +1, +I:I O SbO, + 2H* + 21

kX
K,Sb,0, + 3H,0 ézKHszO‘ +2KOH

K,SbO, + 3HNO,——H,SbO, + 3KNO,
[SbCl,]  SbCl, + 3H2—3HCI+ SbH , }
< " 8bCl, + Cl,===SbCl, + 16Tk

SbCl, + H,0===Sb(OH)Cl, + HC!
“Sb(OH)Cl, +H,0===Sb(OH),Cl.+ HCI - _



[She+) |

IS

SbCl; + H,0===SbOCl} + 2HCl
a )
2SbOCl1 + H, 0 (;4 #)=—==5Sb,0; + 2HCI
SbOCl + 2HCl==SbCl, + H,0

" 9SbCl, + 3H,0=—=5b, 0, -+ 6HCI

SbCl, + 3H,0=—H SbO, + 3HCI
9SbCl, + 6NaOH——¢NaCl + Sb,0, | + 3H,0
SbCl, + 3NaOH——Sb(OH), | + 3NaCl

(e e) ‘
SbCl, + HEl=——HSbCI,
2SHCI, + 3H,S==Sb Sy + GHCL
2SbCl, + 3H, S0, (% y=—=S5b, (SO, ) , + 6HCI

HCl% it 4 ’
SBCI, + 3Na,S, 0, 2ot 2 Na Sb(S,0,),

+ 2NaCl

it ke

2SbCl, + 2Na,S,0; + 3H,0 Sb,08S, }

, (R
+2Na,SO, + 6HCl
4SbC1, + 3Na,S,0, + 6H,0 =2=5b,0, +Sb,S, |
. (&)
+ 3Na,SO, +12HC1 +S
2SbCl, + 3Na,CO,=—=Sb,04 | + 6NaCl + 30, 1
2SbCl, + 3(NH, ),C0,——6NH, Cl + Sb, (CO4) s |
5SbCl, + 2KMnO, + 16HCl—=5SbCl , +;2KCl
+2MnCl1, + 8H,0
SbCl, +C, ¢H,,0H===C, ,H, ,0H-SbCl,
BLEA) (e i)

2Sb3+ + 3Mg===2Sb| + 3Mg?**
¢ AT 2
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H=g MK

[ShCl,)

Sb3+ + 3Zn + §H*=——SbH, + 3 Zn?*
2Sb3* + 3Sn=—=28b + 3Sn?+
Sb3+ + 3OH"=—=Sb(OH) ; | (x # @ 1)
Sb3+ + 2NO; + 4H*===Sb** + 2NO + 2H,0
psbss 4 g5i- LREERY G o

(#e)
3Sb3* + BrO; + 6H*===3Sb®* + Br~ + 3H,0
256+ + 3C,H,08" + 3H,0-22ER g o
+3HC,H,0, + 3H*

SbCl ,=2=S5bCt, +Cl,
3SbCI, + 2Sb===5SbCl,
SbCl, + 2H,0==5b0,Cl + 4H* + 4C1™

Sb0,Cl + 2H,0<==H,Sb0, + H* + CI-
H,5b0, ===HSbO, + H,0

SbCl, + 4H,0 (it §) ===H,SbO, + 5HCI
S0,C1

SbCl, + SO,

SbCl, « (SO, Cl)
(& &)

SbCl, + 250===SbCl, + (SO;Cl),
(G &)

. _100TC
2SbCl; + NO5==7=(SbCl;), - NO

100C
8SbCl, + 2NO, g (SbCl), - 2NO,

(K&
4SbCl, + PH,===4SbCl, + PCl, + 3HCL
SbCl’, + H,S==SbSCl, + 2HCl

3SbCl, + 2NH, CIAL35bCl, + 8HC1 + N,



SbCl 4 + SbCl, «=—>2SbCl,

[Sht+] 2Sbs+ +,5MBMZSP +5Mg?2+

Shé* 4 4Zn + 3H+=Sbﬂs +4Zn%*
(Sn FehT X 2 RME &)

Sb5+ + ZI‘MSbfii' +I’

2Sb®* 4 582~ ==85b,S,
(o ¥ 2 ik ¥ AAHLS)

[(S6C1,)™) ¢SbCly)~ + 2H,O==25b0,Cl} + 4H* + 5C1"
(SbClg )"~ + 50H-===HSbO, | + 6CI- + 2H,0
2(SbClg)~ + 5H,S==5b,S, | + 12CI~ + 10H*

[(SbCl¢) =Y ‘(SbCly)?* + 3H,0===H,Sb0, } + 4H* + 6CI"

[(SbC,)*~] 2(SbCl,)%- + 3Sn=EBt.
(e H LEXE)

(SbClgy) - + H,0===SbOCl| + 2H* + 5CI"
(SbCly)*= + 30H-===HSbO, | + 6CI~ + H,0
2(SbCly) 3~ + 3H,S==5b,S, | + 6H* + 12C1~
2(SbCly)*~ + 2Na,S,0, + 3H,0===5b,08, |
+280%~ + 4Na* + 6H* + 12C1~

[SbOCl] SbOCl(g) + 2HCl===SbCl, + H,0
(RRiEM, $midERIARIEER)

SbOC1 + H,C,H,0,==H(Sb0O)C,H,0, + HCl
SbOC1 + C,H, 02~ ===((SbO)C,H,0,1" + CI~

(&-F3 'Y

C(SbO)C H 0,1 + H* + 2H ; OeeeH ,SbO,
+H,C,H,0,

A
[Sh,S,1 25b,S; +90,==28p,0, + 65Q,{ _

2Sb} + 3Sn?+ + 12C1

4
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i,

Sb,S, + Na,S===

(Sh,S.]

Sb,S, + 3Fe =2==3F¢S + 2Sb

Sb,S, + 25b,0, =2=gSb + 350,4

25b,S, + {NaOH===NaSbO, + 3NaSbS, + 2H,0

Sb,S, ¥ TNH ,OHZK (NH, ), CO,,

2Sb,S, + 40H" 7 +3SbS; +2H,0

Sb,S, + §OH~===5bS}" +5b03~ + 3H,0

Sb,S, +6NaOH(g,;g;i)-——‘—Na SbOg + Na Sst
+3H, O

Sb,S, + 12HCl===2H, (SbCl, }-+ 3H,S¢

Sb,Sy+ 6HCl(g ) ===2SbCl, + 3H,St = .

2NaSbS '

(mﬁmﬁﬁ%)

Sb,S, + 2(NH,),S,==(NH,) ,SbS, + NH,SbS,
Sb,S, + 3Na,CO,==Sb,0, + 3Na,S + 3CO,

Sb,S,2=5b,S, + 25
Sb,S, + 6NaOH (5 # g )===Na ,;SbS, + Na,Sb0,S
) ) +3H2)0‘
4Sb,S + 240H"===55bS?~ + 35602~ + 12H,0

szss + 12HCI(M;§) =2H3ESbCIGJ )

+3H,S% + 28}
Sb,S, + 6HCl==2SbCl, + 3H,S} +12S}

Sb,S; + 6H* (it %) + 8Cl"==2SbCl] + 3H,S% + 25
(REAELEHLEB TR

Sb, Sy + 6H*===28b%* + 3H,S% + 2S}.



Sb,S; + 3Na,S===2NaSbS,

Sb,S + 3(NH,) ,S====2(NH, ) ;5bS,
~ . Sb,S,+35% ===0SbS}"
‘ Sb,S, +3S2-

+3S..

[SbS:~]1 2(NH,),SbS;+ 40, &% =“—=2(NH ):S,0,
: +5b,5,0} + 2NH,} + H,0
25bS3™ + 6H* <= 2H,SbS, «—=5b,S, + 3H,S
[SbS3-] 2SbS?~ + gH* e=— 2H 5bS, «—=Sb,g,S + 3H,S1
5SbS2~ + 3Sb02~ + 24H* «—>4Sb,S, + 12H,0°
[Sb,(SO,),1 25b,(S0,), +5H,0¢s)===(Sb,0,),S0,
+5H,S0,
7Sb,(S0,); + 19H,0(4)===(Sb,0;),+250,
_ +19H,S0,
5Sb,(S0,), + 4KMnO, + 24H,0=—=10H;SbO,
' + 4MnSO, + 2K,S0, + gH SO,
[Za,Sb,] Zn,Sb, + 6H,0==—=32n(0OH), + 25bH |
[Mg,Sb,] Mg,Sb, + 6HCl—=—3MgCl, + 2SbH 4 - -
(K(ShO)C ,H,0,]1 K(SbO)C,H, 0, +1I, + 2NaHCO, ===
- 2Nal + 2C0, + K(Sb0,)C,H,0, + H,0

3.5 $ 6s26p® Bi=208,9806

(B} z»Bi+3cx.=ﬁ‘—i,zBic1, ‘

9B1Cl

- 9B+ 5CL e —

4Bi+ 30, (% i,—'L'—-——ng(‘),
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e

2Bi + 38=—=Bi,S,
Bi + 4HNO, (%)===Bi(NO,), + NO + 2H,0
B, BifEWRHNO, 12 “Hik", ERIAHNREB TR
RE, in#E A 5H,SO, KM,
[BiH,] (mxr#x) Mg,yBi; + 6H,0==3Mg(OH),

+ 2BiH, 4
)

9BiH, + 30, 22-Bi,0, + 3H,0
[Bi, 0] Bi,O, +2Cl, + 6KOH==2KBiO; + 4KCl + 3H,0

Bi,0, + 3C2&9Bi + 3C0
Bi,0, + 2HCl====2BiOCl + H,0
BiOCI + 2HCl==BiCl, + H,0
$BiOCI + 6HI(y===2Bil, + BiCl, + 3H,0

Bi, O, + 3H,S0, (%)=—Bi,(50,); +3H,0
(Bi; 034 4 s if) ’

Bi,0,+CO, +sH,0 + 2HCl===2Bi0OCl + 2H,0 + CO,

[Bi,0,] Bi,0, =2%Bi,0,+0,}
)

Bi,0, + 10HCl===2BiCl, + 2Cl,} + §H,0
[BIO] 3BiO+ 6HCl=——=2BiCl, + Bi + 3H,0
[Bi(OH),] Bi®*(y)+ 30H- <= Bi(OH),

*‘

Bi(OH), ~-7.BiO(OH) + H,0

(&) (k# &)

Bi(OH), + Cl, + 3NaOH====NaBiO, + 2NaCl

+3H,0
Bi(OH), + H,0,===HBIO, + 2H,0
e
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Bi(OH) ; + 3HCl===BiCl, + 3H,0
Bi(OH) ; + HNO ;=—=Bi(OH) ,NO; + H,0
(R E&FF)
2Bi(OH), + 3Na,SnO,=—=2Bi} + 3Na,Sn0, + 3H,0
i, Bi(OH) JLPFHTH
[NaBiO;] 10NaBiO,(@m)+ 4MnSO, +16H,S0,——
4HMnO, +5Bi, (SO,); +5Na,SO, +14H,0
[BiCl;] BiCl, +2H,0====Bi(OH),Cl + 2HC1
Bi(OH) ,Cl==BiOCl + H,O( k@5 )
BiCl, + H,0=——=BiOCl| + 2HC!

(&)
BiClsig FhE, AARELLGRMEL, BIiBLau T ARG A L)

A

BiOCl + 2HCI=2=BiCl, +H,0
(R4 iRk sk, BFakRMR* 2 6000)
BiCl, + H,S==BiSCl + 2HCI
2BiCl, + 3SnCl,=—=3SnCl, + 2Bi

BiCl, + CS (NH,),-2RERY

Bi(CS(NH,),1Cl,
(Hes¥h)

[Bil,] Bil, +H,0=—=BiOl} + 2HI
4Bil, + 3CCl,=—==3CI, + 4BiCl,

[BiS] 3BiS + 6HCl——=2BiCl, + 3H,S +Bi

[Bi,S;] Bi,S;+6HCl(x, #)=—=2BiCl, + 3H,S} »
3Bi,S; + 24HNO 4 (3)=—=6Bi(NOy) ; + 6NO + 9S}

+12H,0
Bi,S; +2NOj; + 8H* (i, #HNO;) =—=3Bi®%*
+3S{ +2NO +4H,0
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Bi,S; () + 6NOj + 12H '===2Bi** + 33| + 6NO, + 6H,0
. BLS, FETHRHHER, AFBETHRSAAAL
Y, Wik mEALE. ’
" B#,S, + 6FeCl,==2BiCl, + §FeCl, + 3S
B ,S, + 3Fe,(S0,),==Bi,(S0,), + 6FeSO, + 3S
. [Bi(NO,);] Bi(NO,),==BiONO, +2NO - 2

2Bi(NO, ), + 2H,0+0,==2BiONO, + 4HNO,
(BI(NO ) % % Lk ¥ KA

. A oo
[Bi(NO,),] 4Bi(NO,), ===2Bi,0, + 2NO, + 30,4
Bi(NO,), + 2H,0«—Bi(OH),NO, + 2HNO,

Bi(OH),NO, +H,0 %Bi(oms + HNO,

2Bi(OH),NO, + 12HCIAE 2B1Cl +2NO+ 3Cl,
+8H,0
Bi(NO, ), + H,0—2HNO, + BiONO,|
2BiONO, + H,0<—=Bi,0,(OH)NO, + HNO,

Bi(NOy), + H,S0, . +3HNO,
B1(NO )s + 3KI—=Bil; + 3KNO,
. . (% @.)
A55—80C . -
Bil, + H,0== Rl M%# (E;i(él)l +2HI

4BiOI + 9HCl( 3 ,===BIil, + 3131(31 +HI+ 4H,0

[BiONO,] 12BiONO, + 10NaCl+H, O B112013Cl10
-~ +10NaNO, +-2HNO,

(Bl (COS)S’ BIZ(CO )s + 4HCNS(10%; .r:'i) +9H O—=

-2{Bi(OH)(ENS),+5H, 0] + 3CO,
O O (hesnd)



B o

[Bi®*]

MH,SO
Blz(cosja(lii) + GHCNS(mty) + 25H2Q —_ﬁ-—*i—ﬂ;‘—
» 2EB1(CNS)3 + 14H,0] + 3CO,
RCT IR
: "H,S0
Bi,(CO,4), + 6HCNS + 6KCNS%;T+
2(KBi(CNS) () + 3C02 +3H,0
(ZHHBaEs)

H,SO
Bi, (CO,), + 6HCNS + §NaCNS——-~=

20Na,Bi(CNS),J + 3CO, + 3H,0

H,SO
Bi,(CO,), + 6HCNS + 6NH, CNS—2==

20(NH,);Bi(CNS) 4] +3CO, + 3H,0
2Bi®* 4+ 3Zn=—=3Zn?* + 2Bi}

Bi®* + 30H-=——=Bi(OH),
(g &M
2Bi3+
Bi®* + 31"=—=Bil,
(X&)

Bil, + I-==>(Bil,J"
Bi®* + 3CN~<==Bi(CN),

Bi(CN), + 3H,0==Bi(OH) | + 3HCN
9Bi%* + 352~ ==Bi,S, |

Bi** + 2HPO? —=—>H,PO7 + BiPO,}
(X% ]

2Bi®* + 35,02~
(R &)
+6H*
9Bi®* 4 3C02"~ + H,0===2Bi(OH)CO, | + CO, }
(& 8&)
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A

2Bi%* + 3HSNO; + 6OH ——-Bi| + 3HSnO;
(E¥) (X&)

. +3H,0 -

2Bi®* +Cr,0%8 (it ) + 2H,0==(Bi0),Cr,0,}
: (ke
+4H*

’ ' £ A
2Bi%* + 3C,H,08" + 3H,0==3HC,H,0,
(E&8)
+Bi,S,| +3H*



FOE BETE

4,1 ¥ 25°2p* C=12,011

Nisg1r
[C) C+2H,55g CH Mt +18F§
C+ 2F,=——CF,

C+201,=2=ccl,

TEMR
__.’E___—:_—Coz +94F

= 3
2C+0, =225 000 4 26.4F &

1200C
Cany +2S(zyx)——CS,

¥ FEERERBTHSREESMKILY. ¥HL
THE,
M,C, %), M=Li, Na, K, Rb, Cs, Cu, Ag, Au
M,CH, M=Mn_ Fe, Co, Ni
MC,®, M=Be, Ca, Sr, Ba, Zn_ , Cd
M,C, %, M=Al, Ge
MC,#®, M=Y_ La, Ca, Pr, Nb_, Sn
Ciamy +H,0 (g) ==CO*! + H,4-31.38FF

CcC+0,

»
o

C+C0,2E9C0t - 41 4FF
AN

C+2H,S0, x> 280,11 +CO,t +2H,0
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SR B

[CH,]

[CO}

3C + 4HNO, ==—=4NOt +3C0,% + 2H,0
Ceoamny + 4HN03(;4{)='—12‘—:4N02T +CO,t +2H,0
&K

2CH, 'm%’czﬂz +3H,?}

CH, +Cl,~2~>cH,c1 - HCl
CH,Cl + (1, <% CH,C1, +HCI
CH,Cl, +Cl, —%» CHCI, + HCl
CHCI, + Cl, —% CCI, + HC

CH, +20,== co +2H,0+210.8FF"

CH, +0, 1000—1200C C,C4+2H,0
AR

CH, +0,2%: jTL'LiEHCHO H,0
4 2 500--600C

LR R
2 350—470C, 1000—12004 & % &

CH,+H,0 (%) +49F & 10ﬁb£;>C01+3H Y.

2CH, +0O

B L 2HCN+6H,0

2CH, +2NH; + 30, ——— 1050

x~7 =

CH, +CO, +59F+ B2 500 +2H,

L COﬁU{C?Fl
nCO + 2nH, =, — 5000 ——>C.H,, +nH (o] }

nCoO+ (2n+ VH,—C,H,,., + nH,0

AR in=5%8
Fe, Cox Ni
2CO + 2H, — e CH, +CO,
Fe. CokN JmeH,
L0+ 3H, = Ney, 1,0

AP, 1300



Cr,0;; ZnO
CO+ 2H,35—ioc — CH,OH

K 5 o V; )
_ARBBRRAR o0, +27Fk
TER

"co+cl,
(Fz’fﬂBf'z’ﬁ'é“ﬂﬁﬁriEi)
COCl, + 2H,0<=>H,CO, + 2HCI

2CO + 0, 2R zco + 136k

rilil

CO + S 4)=~=COS + ¢ T

CO+NH&_+.11*T‘—|E’mTC HCN +H,0

400
CO+H,0( € €O+ H, +10.2F &

Fezo‘g
€ W m/iiémm

ru au. rﬂ E

CO+H,0= :~HCOOH

€O+ H,0x 1) + Ca0222-CaCO, + H, 4 + 53T &

GLR B R 2CO)

AN
Co+ NaOHL 00, ATXE . HCOONa -

[CO,) C02+H2(i)——\<__COT+H§Of
(988C B}, R Bk #|FH#) -
#EY H,0H +H,0

- 1000T Ak
CO, +C (4 gk)\—mﬁ““ZCO

CO, + 3H,-

CO, +H,0===H,CO,==>H* +HCO;
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HCO;<—==H* + CO2~

6C0, + 6H,0-222% ¢ g 0, +60,4

LA ERMR LR L)
CO, + 2NaOH=—=Na,CO; + H,0
CO, + NaOH==NaHCO,

CO, + Ca(OH) ,—=CaCO,| + H,0
(Ri#BCOH44L)
CO, +NH +NH,Cl
3
gNaHCO, —A210L 1, co, +CO, + H,0
CR Ak Gk F M 6 R 32)

CO, +H,0 + NH,===NH,HCO,

[C;O0,)(=giza) Ci0p Ar Co, +2C
C Oz%ﬁﬁ@.ﬁﬁk%ﬁi‘ MERBE.

(ML) E: EAEHRIELHMEE,

MCO, =2=Mo + €O,

(e Ea8sEbIst, NaC0s¥, HETLRASH)
. BB, BREESRNWIERS,, BEBET K, B
ABEMEF, FANBERMBLEBREVEHE-NER
g B X2k (BxNaHCO 1) Bl T K. MRILKBEHBEE

W .
M}1CO, + H,0==M*OH + MHCO,
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M*HCO, + H,0===MOH + H,CO,
(MK A st ) .
Na* + OH~ + CO,=—=Na* + HCO;
HCOj3; + H,0==H,CO, + OH"
Na* +HCOj +Na* + OH-==2Na* + CO2~ +H,0
CO¢~+H,0=—=HCO; + OH"
CO2%- + 2H*===H,0 + CO,*}

H AL
L8y G RPT  CCl, + 2H,0——=222C0, + 4HCI

SbCl; ¢
ccl, + s HF=2 o1 R, 4 oHCI

HCl4 £
CCl, + AgClo, —=Z£ ().cCl0, + AgCl

| i

CBr, +2H,0528%% c0 | 4
#

ac1, 22,1, 401,

cFel, o AR R o v L cen

IR 5 A

CF,Cl, (%) CF,Clt +(CI)

P X514

2CSCl, +8S,Cl,

FeS,
Cs, +2¢1, =22Ccc1, 425+ 40Tk

1
CS, +3C1, 222 oy 4 4 5,01,1

[CS,] 2CS, +5Cl,

CS, +30, =—C0,1 + 250,1
CS, + i{NH;—=NH,CNS + (NH,),S

CS, + 2NH; + Ca(OH), ==NH,CNS + CaS}
+2H,0
CS, +2H,02282E 00 L oH,S + 11F &
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CS, + 350,=—=COS + 450,
CHLBLAR)

%11 100C

CS, +PCl, CSCl, + PSCI,

GRS A
5CS, + 4AMnO7 + 12H*==5CO0, + 4Mn?* + 10S
+6H,0

[CoS] 2C0s 2-co, +Cs,

2008 2-2C0 +5,
COS + 2NH,——NH,0CS(NH,)

NH,@CS(NH,) 2-CO(NH,), + H,S
COS + H,0——C0, + H,S
[CSCl,] CSCl, + 2NH,——CS(NH,), + 2HCl

4,2 T 3s23p* Si=128.086

[Si] Si+2H,=—=SiH,
(M A EISIH B 8 R b 4 K & SL R

Si+ 2X,-2-8iX,
X,=F,, Cl,, Br,)
KR o0—s00cC)

. B .
Sigg) +0, =510,z 285)

PR .
2Sigm) + 0,=—2Si0 + 32,6

s ik TP
Si+2Sur¥) _IET_E_SISZ
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. 1300 WL
3S1 + 2N2 #Si:;N“ + 157:F_E

SizN, + 6H,0=—=:3Si0, + 4NH}

si + c2&sic

2Si + C + Ca0 =2=CaSi, + CO

251 + Ca CaSl2 +208.7-F

2Si + 2Ca 2 Ca 251, +166.3F

-Ca,Si,==CaSi, + Ca+ 42,4
Ca,Si, + 2Si=—2CaSi, + 251.14

550
si+ oMg ZEMg, si

. L2
Si+ 2Mn —.,_hﬂ.:,"i— i
9]
(R & & 4 #SiMn, Si,Mn)

. AN .
55i + 5Ca0 ===2CaSi, + (Ca0),+Si0,

Si + 3FeO==FeSiO, + 2Fe + #
(iﬁ:%‘!f’ R K AR )
1 17
si+si0, 2202 o5i0

Si+ 2KOH + H,0=2=K,Si0, + 2H, }

£ Na,SiO, + 2H,1
_Na,Si0, + 2H, }

Si+ 4NaOH

Si+ 2NaOH + H,O—=

Si+ 4HF(eL) SlF” +2H, %

. A .
Siczx#) + 3HCL(Fx% %550 goiHs Cl + Cl,

. A o,
Si(x z #5) + 2HCl(+1 %)=5iH,Cl,
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Sl(g,ﬂx;)+3HC1(+gq‘) SIHCI s} +H;1+Q

CSiBr, + 2H, |

36
Si+ 4HBr(%,)

360
Si+ 3HBr(1y 2X2LGiHBr, + H, t

¥, SULPTAETURERREANT AR, HERT
HNO,—HF{) iR & B,
3Si + 4HNO, + 1 2HF===3SiF,} + 4NO + 8H,0
Si + 4HNO, + §HF==H,SiF, + 4NO,} + 4H,0
Si + 2CuS0O,===Si(S0,), + 2Cu

. G
Sicagn) -+ Ca(OH) 3 (1) +2NaOH () =

Na,5i0, + CaO + 2H,*

280—3007C
2(Si—Fe) + 6HCl( 4 5 )=

9SiHCI, + 2Fe
+2H,

. . ERAIP
[SiH,] (s> SiH, +20,(x%)=—5i0, +2H,0

+ 341
OH"~
SiH, + (n+ 2)H, Oﬂut Si0, «nH,0 + 4H,1%

SiH, + 2H,0= +4H,
SiH, + 40H';5101‘ + 4H,
SiH, + 20H~ + H,0===Si0; " + 4H,
(SiH ot sk 5050
SiH, SiH,Cl,,

SiCl,) +H, 1
(5 RAKALCI T X £ A E)
SiHCl, + HCl(5)==SiH,Cl, + Cl,}
G Rk ALCI AT R LR )
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SiH, + 4HgCl, + 2H, + 8HCI + 4Hg (S
HgCl)
SiH, + 2KMnO,==—=2Mn0, | +K,Si0, + H,0
+HZT
[€i,H,) 2}
[Si0,] SiO, + 2H, 2408 . 21,0

Si0, + 2F,===SiF, + 0,1

Si0, + 2C + 2C1, 2 25ic1, 4 + 2CO%

Si0, + 3C==SiC + 2C01}
CH AP 7120000 R B K £ 09 RLFL)
9SiC + Si0, =——=3Si + 2CO}
(£2000C WA L8 HET S sk o) R 5D

1050C, Fe .
Si0, + 2C 2220 T2i 1 9c0-Q

18007

—===5i + 2CO*%
(A P& ek)

Si0, +2C =

300 .
Sicmy + SHCI(+ x5 @w:ig;su{d +H, 1 +Q

SiHCl, () + H, Sl(m +3HCI

(T ko] sb sk 05 57 %)

2000 .
sio, + ¢ 22%5i0 + co
(’%Hf‘#ﬂﬁk;* Hy, TREEHLAR)

2 ORLR AL

SiO + 92NaOH——=Na, SiO, + H,

Si0, +Si—=2C9si0
(SIOR BB #K, Tikkojfin)
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A
3510, + AM=—=2M,SiO, + Si

A
M,Si0; + M =—=3M,0 + Si

Sio, + 2Mg >Mg0 +Si+ 89F -

Si+ 2Mg :él——;Mngi

Si0, + Mg=2=Si0 + MgO

Si0, + M;022-M,si0,
(M,SiO3fh st sh by MATHAB)
Si0, + 2M,0 22-M;si0,
(M‘SIOA’}:“L.JJ M‘&m&é&)
Si0, + Na,0=2=Na,Si0,

w‘J -4

Si0, + CaO=——=

CaSio,

3Si0, + 2MgO + 2MgCl,=2—2Mg, Si0, + SiCl,
HBRY R

3Si0, + 3Ca0Q+.P,0,=——=3(Ca0-Si0,)P,0, - Q

3Si0, + 2Ca; (PO,), +10C ===3Ca,SiO, +10CO
+ 4P
2000°C

2510, + 3A1,0, 3A1,0,.2Si0,

Si0, + 4NaOH =——+Na SiO, + 2H,0

llzot
950, + 2NaOH 2X-Na,Si,0, + H,0

1089°C
SiO, + 2NaOH — Na,SiO, + H,0
(R R, FRRLRE)
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307
5i0, + 2Ca(OH) , ==Ca,Si0, + 2H,Ox 5 ix1%)

Si0, + 6NaF + 4HCl Na,SiF, + 4NaCl + 2H,0
Si0, + 2CaF, + 2H,S0, (% )===SiF, + 2CaS0,
+2H,0

T dk

3Si0, + 3CaF, =——CaSiF, + 2CaSiO,

»NH ,Cl1
3SI0, + 2MgCl,=——"=-7MgSiO + SiCl,
9Si0, + 4NaHF, + {HF:===2Na,SiF, + 4H,0
Si0, + Na,S0, 2=Na,Si0, + SO, 1

SiO, + MgSO,=—=MgSiO; + SO,
Si0, +MgSO0,

Si0, + CaS0, =2=CaSi0, + SO, 1

2Si0, L3

21+ 0,1

Sio, +Na2C03—E—LﬁNazsioa +C0,1

Si0, + CaCO, 2"—Ca51o +CO, %
6Si0, + 3Na,Ca(CO,),===Na,Ca,(Si0,),

+ Na,Ca(SiO;); + 6CO,

Si0, + Na,Si0, =2=Na,Si,0,
9Si0, + CaC, + 2C=2=CaSi, + 4CO}
(H,SI0,] H,Si0,=2=Si0, +H,0

H,SiO; + 2NaOH:===Na ,Si0, + 2H,0
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H,Si0, + 2 (MH,) ,Si0;, + 2H,0
H,SiO, + 6HF==H,(SiF,J + 3H,0

H,Si0, + 4HCI + 6KF=—=K,SiF, L + 4KCl +3H,0
H,SiO, +2K++6F + 4{H ' =—

GV

H,Si0, + Na, cos A? Na,Si0, +H,0 +CO,1

[H,Si0,) HMO T H,Si0, +H,0

H,Sio, SlO2 +2H,0
(H SiO 3 -FiE T & & H,S1,05, HySi305, H2Si5041,
H,Sig0,;4)

H,SiO, + gHF=—=H,SiF, + 4H,0
H,Si0, +12H.MoO, H,[Si(Mo0,0,;),]+ 10H.,0
Cetda )
H,[Si(Mo0,0,)] + 4FeSO, + 2H,SO,=—=

/(IVI 2 7) .
H
[ \(MO o ]+2Fe2(804)3+zH20

(st in i
[Na,Si0O,] Na,SiO, - ZHZO‘———\ 2NaOH + H,SiO,
9Na,Si0,; + H,0===Na,Si, 0, + 2NaOH
(= 1R s B4

Na,SiO, +2H,0 NaH ,SiO, + NaOH

2Na,SiO4 + 2H,0<=—Na,5i,0,.H,0 + 2NaOH
Na,SiO; + CO, + H,0==H,Si0, | + Na,CO,
Na,SiO; + 2NaOH<—Na,Si0, + H,0

2Na,SiQ,; + 2NaOH<—Na,5i,0, + H,0

NagSi, 0, + 2NaOH<——2Na,SiO, + H,0

Na,Si0, + Cd(OH), =2=2NaOH + CdSiO,
Na,SiO, + 6HF=——NaF + SiF, } +3H,0
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Na,SiQ, + 6HF=—==Na,Sil'y + 3H,0
Na,SiO; + 21iCl===H, Si0, | + 2NaCl
Na,SiO, + 2HCl + H,0=—=—H,Si0, + 2NaCl
Na,SiO, + H,50,—=H,SiO, + Na,S0,
Na,SiO, + CaCl, CaSiO, | + 2NacCl
Na,Si0, + BaClI, BaSiO, | + 2NaCl

(49 &)
Na,Si0; + 2NH,Cl + 2H ,0—=H,Si0;} + 2NH,0H

+ 2NaCl

Na,SiO, + 2NH,Cl=—=H,Si0, + 2NaCl + 2NH ;1
M2, SiO%™ +2NH; =——H,Si0; + 2NH 1

WA
9Na,5i0, + 4CuSO, + 6H,00(Cu0) ,S0, - 3H,0
+2Na,SO, + H,SO, + 2H,S5i0,

Na,SiO,; + 2AgNO, —Ag,Si0; | + 2NaNO,
(#¢&)

100—200C )
; Mg,Si,0,,

+ 3Na,CO; + 2NaOH
Na,Si0; + (NH,),CO, + 2H,0=—=2NH,OH
+ Na,COy4 +Si0, «H,0

4Na,SiO, +3MgCO, +H,0

[SiF,] SiF, +2H,=—4HF +Si}

k4
15} ig

3SiF, +Si 251, F,

SiF, + 4H,0==:H,Si0, + 4HF
3SiF, (%) + 2H,0——2H, SiF, + SiO,
3SiF, + 3H,0=—=2H,SiF, + H,Si0,

3SiF, + 4H,0—==2H,SiF, + H,SiO,

H,SiF ,~2=2HF} +SiF, |
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SiF, + 2HF——H, (SiF,J -
(CF ¥ 913 ))
[SICl,] SiCl, + 2H,—=CSi + 4HCl}

(L b #Hlsb st éh5ik)
3SiCl, +Si 225,01,

4e B
SiCl, + 4Na—=2-4NaCl + Si

% i

3SiCl, + 4AI=2=4AICI, + 3Si

SiCl, + 4H,0=—=H Si0, + 4HCI}
(SICLAMBE AT R G &mFHRE)

RES
ssicl, + H,0 258 %5 oc1, + 2001

SiCl, + 450,—=Si0, + 25,0,Cl,
2SiCl, + 280,=—=5i,0Cl, +S,0,Cl,
6SiCl, + P,0; (s #) =—=2POCl, + 3Si,0Cl,
3SiCl, + 2P,0,=—=3Si0, + 4POCl,

SiCl, + 3K,0 224K, Si0, + 4KCl

3SiCl, + 2A1,0,=—=3Si0, + 4AICI, + 28Ff¢
3SiCl, + 2Fe, Oy <= 4FeCl, + 3Si0,

SiCl, + 3PbO (s y—2=9PbCl, + PbSiO,
SiCl, + 2Ag,0——4AgCl| + SiO,

SiCl, + ANH,——Si(NH,) , + 4HCl

SiCl, + 4NH;(%3%)===Si(NH,), + 4HCl

Si(NH, ) ,===Si(NH), + 2NH,
SiCl, +H,S=—=SiCl,SH + HCl

6SiCl, + 75bF, ZARE A Giney 4 SIF, CL, + SiF,Cl

+ 3SiF, + 5SbCl, + SbFCI, + SbF,Cl
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SiCl, + 4NH,SCN=—=Si(SCN), + 4NH,Cl
3SiCl, + 2Na COa——zNazSiCI, +Si0, + 200,

SiCl, + 4AgNCO===Si(NCO), +4AgCl

fUﬁ-‘P

[si,Cl,] 2Si,Cl, +O2 3SIC1 +Sio,
Si,Clg + 4H,0=—=H,Si,0, + 6HCl

2% )Na,S10, +6NaCl + H, }
+4H,0

Si,Cl, + 3ZnF, (xx) 228gi F, +3ZnCl,
[si,1,] Si,I, +3HgCl,—Si,Cl, + 3Hgl,
[SiS]  SiS + 3HCI(4 5y——SiHCl, + H,S1
[SiS,] SiS, + Si0, + 2H,S

SiS, + ANH, (i tky ——=Si(NH), + 2NH,SH

SiS, +Na S22 Na,SiS,

s +K,CO; +2H,0
O dk)
[Mg,Si] Mg,Si+ 4H*=—=2Mg?** +SiH ¢}
Mg,Si + 4HCl==2MgC(Cl, + SiH }
4Mg,Si + 16HCl==Si H, ; + 8MgCl, + 3H,4
2Mg,Si i,H,0q
+8NH 4 +6H, %

Mg, Si + 4NH,Br i—“—‘i—"LSim +2MgBr, + 4NH,

2Mg,Si + 8NH, Br

Sl :Hg + 4MgBr, + 8NH,
+H,
[SiHF ;] 2SiHF,

. FH,SiF, +2H,
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SiHF; + 3NaOH + H,O==3NaF 4- H,SiO, -- H,}

[H,SiF ;] G« pss st i) stiFe'—‘_’—ZHFT +SiF, 4

(LB AL ER)
H,SiF, + MgO + 5H,0=-—=MgSiF,.6H,0}

H,SiF, + ZnO + 5H ,0—=ZnSiF, « 6H ,0}
,+4H,0

()
H,SiF4 + 6NaOH—=6NaF + H ,SiO, + 2H,0’
H,SiF, + 6NaOH=—=6NaF + Si0, } + 4H,0
H,SiFq + 2NaOH=—=Na,SiF¢ + 2H,0
H,SiFg + 2AI(OH) ;=—=2AIF; + Si0,+.4H,0
H,SiFg + 2NaCl Na,SiF,| + 2HCl1

H,SiF, + 2KCl==K,SiF, | + 2HCl
2SiF g 4 2MaNO,
+2H,0
H,SiF, + 2KNO,=—=K,SiF, + 2HNO, )
2T

H,SiF, + Na,CO,===Na,SiF, + H,0 + CO, 4
[SiH,Cl] 3SiH,Cl+ 4NH N + 3NH,Cl
9SiH,Cl + H,0=—=H,SiOSiH, + 2HCI
SiH,Cl + 3NaOH=—=Na,SiO, -+ NaCl + 3H, 4

[SIHCl,] SiHCl, + HZHSO.,C L2 1 3HCL

2SiHCl, + 9NH, 1 )

.Cl, + Cl,
s +35nCl,

Al,Cl1
SiHCl, + HCl(2) =5
4SiHCl, + 3SnF ,——
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——

SiHF, + SbCl,

ZARE

SiHClg + SbFy ===

22 §iH,C1+ NH,Cl
s +9H,

[SiH,NH,] SiH,NH, + 2HCl(x,)
[(SiH;);N]

(SiH,),N + 4HCl(1y—2=3SiH,Cl + NH,Cl

I'Jr.ln-

[K,SiF;1 3K,SiF, + 4Al==2K[AIF ]} + 2K,[AlF ] + 35i
K,SiFg + 3H,O¢#)==H,Si0, + 2KF + 4HF
K,SiF + ANaOH===Si(OH), + 4NaF + 2KF
K,SiF, + 4KOH==Si0, + 6KF + 2H,0

[Na,SiF,] Na,SiF, -~ C9NaF +SiF,

Na,SiF,
Na,SiF, + 4NaOH==6NaF + H,SiO,
Na,SiF, + ANH,OH==—=2NaF + 4NH,F + Si(OH),
Na,SiF, + 2HF ;a4 ) ==2NaHF, + SiF,

Na,SiF,(m) + H,S0, () —=SiF, + 2HF + Na,S0,
Na,SiF, + BaCl,===BaSiF,| + 2NaCl
(&)

[ZnSiF,] ZnSiF, + {NaOH==ZnF, + 4NaF + Si0, + 2H,0

[BaSiF,] BaSiF, ==BaF + SiF,
BaSiF, + H,SO, ()=

M, mEERERET AV
450—600C

[/kiR]l AlLO, .2slo .2H,0 080T
T

+ BaSO, |

-

AL, O, + 2Si0, + 2H,01
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Al,0,+25i0, + Ca0=2=C20. A1,0, - 25i0,

7K VR O} 20 B
3Ca0.Si0, BE=4 C,S
2Ca0.Si0, BB 4 C,S
3Ca0. Al,0, MBS C,A

4Ca0+A1,0, «Fe,0, #: 43/ JI4EC, AF
KBH B 5L CoS, C,S, KAGAEEB A K 4L &
BR 5, _
- 3Ca0.8i0, + H,0—>mCa0.Si0, +2’H,0
+ (3-m)Ca(OH),
2Ca0.8Si0, + zH,0—>nCa0.5i0,+2/H,0
+(2-n)Ca(OH),
C.A, C AFK1LSE AL RERRSS . K ALK BRES Stk
3Ca0.Al1,0, + 6H,0—=3Ca0.A1,0,+.6H,0
4Ca0+Al1,0,+Fe,0, +2H,0==
3Ca0+Al,0,+6H,0 + CaO+Fe, 0, + (2~ 6)H,0
B F K B i A5 Ca(OH) , M1CaSO, #id v LA T 5 K B,
3Ca0-A1,0,+6H,0 + 3CaSO, + 25H,0—=
3Ca0+Al,0,+3CaS0,.31H,0
G AL a8 859
Ca0O.Fe,0,+(z-6)H,0+2Ca(OH), + pH,0—=
3Ca0+Fe, 04+ (2~ 4+ p)H,0
3Ca0-A1,0,.6H,0+ Ca(OH), + 12H,0=—=
4Ca0+A1,0,.19H,0

(RRFR) HAEABHES,
. A1,0,428i0,.2H,022CA1,0, . 2810, + 2H,0}



# 1

CaCo, (MgCO, ) 2Z-Ca0(MgO) + 2C0, 1

4FeS, + 110 ——2Fe203 + 850, 1
=R Pk,
3(AL,0, +25i0,) %”—Esmzoa +2Si0, + 4Si0,
oA E o Ik R i
MR,
O :i’”}%%a@
CaS0,===Ca0 + SO, }
IR MR

Fe,0; + CO==2FeO + CO,}
2Fe, 04 + C==4Fe¢0 + CO,}
CaS0, + CO===CaS0; + CO,?}

|

oK REE R
€5 ) EF*H‘JEEELF“
CaCO, + Na, CO

—>Ca0 + 50,4

CaNaz(CO )2

CaNa,(CO,), + 2510 Na , 5104 + CaSiO; + 2CO,
CaNa,(CO,), + Na,CO, +35i0,22¢

9Na,Si0, + CaSiO, + 3CO, 4

CaCo, +5i0, 22E-casi0, + CO, |

Ca0 + 5i0, 228
4%&,“‘23
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CaCO; + Na,CO; + 6Si0, =——Na,CaSi 0,4 + 2CO;}
(% Na,0.Ca0+6Si0;)
(B E k)
8;; Na,SO, + CaCO, +C+65102 Nazo Ca0-.4Si0,
+S0,t +C0,1 + CO?t
Na,CaSi O, , + 28HF=—=
(%)
2NaF + CaF,| + 6SiF,1 + 14H,0
4.3 ¥ d4s*4p® Ge=72,59
750—800°C
[Ge] Ge + 2H , =—————==GeH ,
—180T
Ge + 2C12(chCl4
Ge + 2Br, 20t GeBr,
360C
Ge + 212(& Co; iy Ools
Ge + I2 GeI
Gel, + I,=——=Gel,

Ge+O0, éGeOZ
Ge + S==GeS

Ge+ 2H 02 GeO +2H,0
3Ge + 250, =2Ge02 + GeS,

3Ge + 4NH, Ge N, +6H,t
Ge(s) + 3HCl==GeHCl,; + H,}
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Ge + 4HCl==GeC(Cl, + 2H,?
3Ge(m)y + 10HCL 5 y==

€GeS + H, 4

350
Ge+H,S

A
Ge + 4H ,S0, ()=
O 5 H S0 R R B
Ge + 4HNO ;=—=GeO, + 4NO, + 2H,0
sy +4NO, +H,0

=3H ,Ge0y | + 4NO}

Ge(S0,), +250,4 + 4H,0

3Ge + 4HNOg (#) + HZO',.,

Ge + 4HgCl =2=GeCl, + (Hg
Ge + 2HgBr, éGeBr .+ 2Hg

Ge + 4HgBr, AGeBr,, + 4HgBr
[GeH) 2GeH + SCIZ(-T-EL) ZZGCC] + 2HC1
2GeH + 2KMnO

. +K,S0,
+2MnSO, + 4H,0

ki
[GeH,] 2GeH, + sHCIEEZ GeH, Cl+ GeH, Cl,

+3H,%
HiE A #

2GeH, + 3HI=——GeH,I+ GeH,I, + 3H,}

GeH, + 4AgNO,=—=Ag,Ge| + 4{HNO,
(GeO) i, GeORyWitk, {HBM:ER,

GeO + 2NaOH;; ¢y ==Na ,GeO, + H,0

(#&) (6588 5)

GeO + 2HCl==Ge(Cl, + H,0
[Geoz, Et Geozﬁwjﬁ‘ty @u@'ﬁj@io

GeO, +2H WGC-I- 2H,0

GeO, + 4HF (3 y==GeF, + 2H,0
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GeO, + 6HF (20%) "—’-’-H_ZGCFG +2H,0
GeO, + 4HCI GeCl, + 2H,0

0C.Gel, + 2H,0'
(2= 8,)

H,SO
GeO, + 2H,S5—2"4GeS, | + 2H,0

2Ge0, + 5HzS%HzGezss +4H,0

2Ge0, + 5H,S + 2CH,COOK=—K ,Ge,S,
+2CH,COOH + 4H,0

GeO, + 4HI =

3GeO, + 4NH, (it #) '@;C-GeaN,, +6H,0

GeO, + 2NaOH==Na,GeO, + H,0

GeO, + BaCl, + 6HF BaGeF, + 2HCl + 2H,0
GeO, +K,CO,
GeO «+2C0, 1

[Ge(OH),] Ge(OH) , + zNaOH =Na,GeO, + 2H,0
(OH- %"f‘&x‘i)
Ge(OH) , + NaOH=—=NaHGeO, + H,0

40T W

Ge(OH), + 2HI
7. Ge(OH),BRi,
[Ge(OH),]1 2Ge(OH), +5H,S +2KC,H,0,——
K,Ge,Sg + 2HC,H,0, +8H,0
[NaHGeO;] NaHGeO; + H,0=—=NaOH + H,GeO,

GIZJ,+2H 0

[NaHGeO,] NaHGeO, + NaOH—=—=Na,GeO, +H,

A
[GeX,] (Xasg+) 2GeCl,==GeCl, +Ge
GeCl, +2H,0— V +2HC1
GeCl, + 2NaOH===2Na(l + Ge(OH), |




Ge(OH) ,<—GeO-H,0}

Gee)
(R NH OHAA £ 189 A

GeCl, + HCI (1,——2CGeHCl,

GeCl, +H,S 2GS + 2HCI

-33.5C
FAMKRAER)

GeHI,

Gel, + 3NH GeNH + 2NH, 1

Gel, + HI
[GeX 1(Xrza4)

2GeF, + 2H,0==H,GeF, + GeO, + 2HF
(E )

GeF, + 2KF=—=K, (GeF,)

GeCl, + 2H, =2=Ge + 4HCl
N .

GeCl, +Ge 2GeCl,
GeCl, + 6NH, (;a e 2) Ge(NH), + 4NH,Cl1
GeCl, (;x) + 6NH;==GeCl, «6NH,
GeCl, «6NH, + 4H,0=—=GeCl,+(NH,),+4H,0
+2NH;

GeCl, + 4H,0==Ge0O, «2H,0 + 4HCI
GeCl, + 2H,0(5)=—=Ge0, + 4HCl

GeCl, + 280, + 2H,0—=Ge(S0,), + 4HCl
GeCl, + 2H,S=—==@GeS, | + 4HC1

V9 &%

GeCl, + 4C,H ,MgBr
CRILRAH)

(Ce¢Hj;) , Ge +2Mg(Cl,

+ 2MgBr,
GeBr, + 4H,0=—=Ge(OH),| + 4HBr
GeBr, + 4KOH=—=K,GeO, + 4HBr
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[GeS)

[GeS,]

[GeHCl, Yz xux) 2GeHCl,

GeBr, + 6NaOH(» )=——=Na,Ge0O, + 4NaBr + 3H,0
Gel, +2H,0=—= 2} +4HI

GeS +- 5%~ + S=—=(GeS, 1%~

GeS + 2NaOH= ==Na,Ce0S + H,0

GeS + 2HI=—=@Gel, + H,S

GeS + Na,S=—==Na,GeS,

21.4F\-

GeS,=="=GeS + S

GeS, + Ge=—=2GeS
(4= &)

GeSz(,g_,;g_ i + 250, +6H,0
3GeS, + 4NH,OH=——=-GeO,S(NH ),

+ (NH,),GeS; +2H,0
GeS, +4HNO, GeO, +25S0,1 + 4NO + 2H,0

GeS, + Na,S<—=Na,GeS,
¢78: 3. %))
(me R B R B A5, B4k H,S)

S S
= 17sg-20¢eCl, +2HC1}

2GeHCl, T= 5 GeCl, + Ge + 2HCI
GeHCl, +1,=—=G¢eICl, + HI

GeHCl, + 2H,0(J0,)==Ge(OH), | + 3HCl
(&)

GeHCl, + 3NaOH=—=35¢e(OH), | + 3NaCl + H,0
2GeHCl, + 3Na,CO, + + 6NaCl

+3CO0,
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-78T227TC .

[GeH,Cl,) GeH,Cl, +2NH, )
GeH,Cl, +H,0: GeO + 2HCL + H,
GeH, Cl, + 2NaOH=—=GeO + 2NaCl + H,0 + H,

[GeH,CI]  3GEH,Cl+ 3NH, ZT8CENC o NH,Cl + GeH,

GeH,Cl + H,0 22XGe0 + HCL+ 2H,

GeH ,Cl + NaOH——GeO + NaCl + 2H,
[GeH,I] Gell,I + HI=——GeH,I, + H,
[GeH,I,] GeH,I, + Hl==—GeHI, + H,
[GeHI,] GeHI,——Gel, +HI

[GeHN] GeHN + 2H,0—=Ge(OH), + NH,

[K,GeF,] K,GcF, +H,50,22GeF, +K,S0, + 2HF

£ oMgCl, + GeH,

[Mg,Ge] Mg,
2Mg,Ge + §HCl=—=4MgCl, + Ge,Hy + H,
3Mg,Ge + 12HCl=——=6MgC(Cl, + Ge;H, + 2H,

[Ge(S0,),1 Ge(SO,), +2H,0==Ge0, | +2H,50,
(&)

4,4 % 5s°5p* Sn=118,69

[Sn]  Sn+2Cl, (1) ==SnCl,

Sn + S=—= SnS
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Sn + 2NaOH + 2H,0=——=Na, (Sn(OH) ,J + H,}
(455 H)

(KOH .47 & i #h BB

Sn + 2HCl()=2=SnCl, + H, 1
Cif 3k 86 RO ARAR)

Sn + 4H,S0, (y===5n(S0, ), + 250, 1 + 4H,0
Sn + H,SO, (#)===SnS0, + H,t (& pa1)
7 WHNO (WL E1.251.3) #A¥MSn, BREKER

(A ASRER TSN
Sn + 4HNO, (s y===H,Sn0, | + 4NO, 4 + H,0
(o-38)
GERZERE)

Sn + 4HNO (4 + H,0===3H,Sn0, | + 4NO}

4Sn + 10HNO; (r#) %4Sn(N03)2 +NH,NO,
+3H,0
3Sn + 4HNO, + 12HCl===3SnCl, + 4NO + 8H,0
2Sn + 2Fe, (SO, ) ;===25nS0, + 4FeSO,
3Sn + 2Sb3*=—=2Sb + 3Sn?*

3Sn + z@‘NOz + 12Hc1_7__2©*NH= + 35nCl,

G ER) (KAs)

+4H,0

[Sn0]  4Sn0-R—Cg) 0, +Sn

{SnO,} SnO, + 2H2-——é=Sn +2H,0

Sn0, + 2C225n + 2€0 ¢
SnO, + Na,O==Na,Sn0O,

-— [

LIE
SnO, + 2NaOHZZ-Na,Sn0, + H,0
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A

SnO, + 4NaOH + Zn

Na,SnO, + Na,ZnO,
+2H,0

Sno, + 2KCN 22 »KOCN + Sn

Sn0, + Na,CO,=2=Na,Sn0, + CO,}
1

25n0, + 2Na,CO, + 4S Na,SnS, + Na,SO,

+2C0,%

[Sn(OH),)(mu) Sn(OH),=2=Sn0+H,0
Sn?* + 20H” =>=Sn(OH), ===H" + HSnO3;

HSnO;- 2 -Sn0| + OH-
Sn(OH), + 2NaOH Na,SnO, + 2H,0
(OH-it #)
Sn(OH), + 2NaOH===Na,Sn(OH),
(OH-i¢ #)
Sn(OH), + OH ==(Sn(OH) )"~
Sn(OH), + 20H" (it )==Sn(OH) {~
Sn(OH), + 2HCl==SnCl, + 2H,0
Sn(OH), + 2H*<==Sn?** +2H,0

A
[H.Sn0,] 5H,SnO,=—=—=(Sn0) ;(OH) |,
(a-458) B-55)
H,Sn0O, + 2NaOH + H,0==Na,Sn(OH),

s

H,Sn0O, + {HCl=—=5nC(Cl, + 3H,0

(3HClit ¥, £4H,SnClg)
H,SnO, + 2H,SO,=—=5n(S0,), + 3H,0

A
[H,Sn0,)(m4u) Sn(OH),==5n0, +2H,0

AR HLSO, 7
Sn(OH) = =22 H $n0, + H,0
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H,SnO, + 2NaOH=——==Na,SnO, + 3H,0

Sn(OH), + 6HCl=—=H, (Snll¢] + 4H,0

Sn(OH), + 4g*'===Sn** + 4H,0

3Sn(OH), + 2Bi%** + 6OH"==3Sn (OH) " + 2Bi |
[(Sn0),(OH),,] (SnO),(OH),, + 2KOH==

(Sn0) ,(CH),(0K), + 2H,0
(B-#ak )
A
(Sn0) , (OH), (0K), + 8KOH (s )==5K,Sn0O,

+8H,0

(Sn0) ,(OH) , , + 2oHC1(mﬂssncL1 +15H,0
(Sn0) ;(OH)  , + 10HCl (% )===(Sn0) ;Cl,,
+10H,0
(Sn0),Cl, , + 8H,0=>(Sn0) , (OH) ,Cl, + 8HCI
ol B,
(Sn0) ; (OH) Cl, + 2HCl(;1 g )=
(Sn0) (GH)Cl, + 2H,0
(Sn0) ;(OH)(Cl, + 4H,0===(Sn0) ,(OH), ,
+ 4HCI
[(Sn0),(OH),Cl,] (Sn0),(OLi),
55nS, + 2HCL+ 13H,0
(Sn0) ; (OH){Cl, + SO2~===(Sn0) ; (OH) ,SO,
+ 2CI-

(Sn0) ; (OH) SO, + 2H, O=—

+S0%- + 2H*

m

[Na,Sn0O,] 2Na,SnO, +H Om

GRIR)

a,SnO, + Sn}

+ 2NaOH
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=3Na,Sn0, + 2Bi]
+3H,0
[Na,Sn0O,)] Na,Sn0, + 3H,0==Na,(Sn(OH),J}
SnO2- + 2SnS2- + gH*==3SnS, + 3H,0

[NaHSnO,} 2NaHSnO,===Na,Sn0O, +Sn+ H,0
(AL ERABRT R L)
NaHSnO,==NaOH + SnO
3HSnOj; + 2Cr0O; - S

3Na,Sn0, + 2Bi(OH) ;==

+ 20H"
3NaHSnO, + 2Na,CrO, + NaOH==2NaCrO,
+ 3Na,Sn0, + 2H,0
¥, NaHSnO, ZE i g B 40 8
[Na,(Sn{OH) 7]
Na,(Sn(OH),J + 2H*=—==H,(Sn(OH) 3 + 2Na*
[SnF,] 3SnF,+2H,0==Sn0,| + 4H" + 25nF2"
[SnCl,] SnCl,
2Sn€1, + 2Br, ¢ )y ==SnCl, + SnBr,
SnCl, +1I, + 2HCl==SnCl, + 2HI
45nCl, + O

SnCl, + H 2O»——~———Sn(OH)C1J, + HC1
(SO Clyg &Lz, HiET4he)
SnCl, + 2NaOH===2NaCl + Sn(OH), (g{H,Sn0,)

SnCl, + 2NaOH=2=9NaCl + SnO + H, 0
2SnCl, + 4HCI + 0, (& 5,===25nCl, + 2H,0
SnCl, + 2CI-

- SnCl, + 2HNO + 2HCl==5nCl, + 2NO + 2H,0

PR

3SnCl, + H,S0, + 6HCl—="3SnCl, + H,S + 3H,0
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SnCl, + 2FeCl,—=SnCl, + 2FeCl,
6SnCl, + 2Na,S,0, + 12HCl <2=55nCl, + 4NaCl
+SnS, + 2S5+ 6H,0
3SnCl, +K,Cr,0, + 14HCl==3SnCl, + 2CrCl,
+2KCl+ 7H,0
5SnCl, + 2KMnO, + 16HCl=—=2MnCl, + 5SnCl,
+2KC} + 8H,0
SnCl, + Na,CO;=—=SnO + 2NaCl + CO,}
SnCl, (»4) +2Hg?** + 4Cl"=—=Hg,Cl,| + SnCl,
(8 &)
Hg,Cl, + SnCl, (;+ ) ==SnCl, + 2Hg|
(RE)
[Sn%*] Sn?* 4+ Cl,——=Sn** +2Cl~

Sn** +I,—=Sn** 4+ 2I-
2Sn%* + 0, + 4H*=—=2Sn** + 2H,0
Sn?* 4 Zn=—=Sn 4 Zn**
Sn?* +H,0, + 2H*=—=Sn‘* + 2H,0

Sn?* + H,0, + 20H" éSn(OH)J‘
3Sn** + SO, + 6H*==3Sn‘* + H,S1 + 2H,0
Sn%* + H,S=—=SnS| + 2H*
6Sn?* + 2503 + 12H*===5nS, | + 55n** + 6H,0
(&)
6Sn?+ 4 25,02~ + 9H,0—=5nS, | + 5H,Sn0,
+2S + 8H*
Sn2* 4+ CO3~ + H,0=—=Sn(OH), | + CO,
(g ERK)
Sn2+ 4 H2C204 _—_wsnczo4l +2H*
(H8)




] 123

[SnCl, ]

[Sn‘*]

Sn2?*+ (NH)),
Sn?t 4+ 9Fe?t—= 2Fe“+Sn4+
3Sn2* 4 gFe®* + g(Fe (CN)eja‘*‘gm?,SnH
+ 2F64[FC(CN)(;]3$
(x&)

Sn2+ +2ng+ﬂ - Sn‘++2Hg2+
+ 2Hg
3Sn“ + 2Au}

Sn?*y¢) +Hgs
3Sn?* + 2Aud ==

SnCl, + 2H2=Sn + 4HCI
SnCl, + Sn===2SnCl,
SnCl, + 2H,0=—=Sn0, + 4HCl}
(2RKMRE R HX)
SnCl, + (x +2)H,
-&*ﬂliiﬁ‘.vﬁf;\)
3SnCl, + 4H,0==>Sn(OH), + 2H,SnCl,
O AR BB 4 20

L +XH, 0 + 4HCI}

A
5SnCl, + 13H,0===18HCI + (Sn0) ,Cl, (OH),

SnCl, + 4H O(;ig-)ﬂ4HCl+Sn(0H) !
+H,0

SnCl4 + 4HF:SHF4 + 4HC1

SnCl, + 2HCl=>H,(SnCl, )
(CF €1 3]

SnCl, + 2KI==SnCl, + 2KCl +1,
Sn¢* + 2Zn==Sn| + 2Zn%*
Sn** + Fe===Sn?* + Fe?*

3Snt* + 2Sb=—=38Sn?"* + 2Sb3*
Cadh ek ikt gt 47)
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[5nI,]
[SnS])

[SnS,]

Sn“+2Cu——Sn“+Cu§+.

Chib 8945 5 iR F it 1)

Sn** + 4OH ===Sn(CH), |
(g é&)

7% 5
Sn** +2H,S~ L

Sn** + 2(N

=—=8nS, | +4H*

#20.3MHCI
Snit + 982" 8 DSZ &

(&)
Sn** +2C0O:%~ + 2H,0—=Sn(OH) , + 2CO,

5 MR
Sn*+ +25,02" +2H,0 S 6ng | 4 g1+

+2S02-

UHS
Snt* +98,08" + H,0 2252 1 510, + 250, 1

+ 25

i 41
Snt* 4 2C,H,08" + 217,088 Bike o |

+2HC,H,0, +2H*
2[SN(NH, )]

SnS + S=——==SnS,
SnS + 4C1™ + 2HY*=—
SnS + (NH

SnCl, +H,S}
+(NH,),S

SnS +S2 =—=SnS%-
CarAX, 4 AR AR)

35nS, + 6NaOH=—=2Na,SnS, + Na,Sn0O, + 3H,0

SnS2-™ + 2HY
SnS, + 4HCl==5nCl, + 2H,S%}
SnS, + 6HCl;
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SnS, + 4H* + §Cl"==[SnCl]1?~ + 2H,S}
SnS, +Na,S=—=—Na,SnS,
SnS, +2Na,S==Na, SnS,
SnS, + (NH,),S=—=(NH,),SnS,
SnS, +S*"=—=5SnS}"
[H,SnClg] SnCli~ +Mg==Mg®* +Sn?* 4 6Cl~
SnCl%~ + Fe===Fe?* +Sn** + ¢CI"
H,SnCl, + 2H,S==5nS,| + 6HCl
SnCl3~ + 2H,S==5nS, | + 4H* + 6CI~
{Sn(SO,).} Sn(SO,), + Pb===5nS0O, +PbSO,
4SnS0O; + 2HNO, + 4H. SO;=—=4Sn(S0,), +N,O
+5H, O
SnSO, +1, +H,SO,==Sn(S0,), + :HI

5% A A
BREVFR 6104 CO, +CO

{SnC,0,1 SnC,0,m)

4.5 4§ 6s’6p® Pb=207.,2

[Pb] Pb+ Cl,—=—PbCl, (4 PbCl,)

2
2Pb + 0, ==2Pb0

Po s Zfpps
2Pb +2H,0 + 0, (3 5) ==2Pb(OH), | (12>
%, POEHCUEM &l — B RMERY PoClL, ZT4R
FE, MIERN BT, ERAKHCIEE RN,
Pb + 3HCl( % s )=——=HPbCl, +H, ¢
Pb+H,S(gi%) =—PbS +H,} + 19FF

Pb + 3H,S0, () ===Pb(HSO,), + 50,1 + 2H,0
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(85% A F #H, SO, Rt 5Pb A, B %4 & # PbSO, Rig T4, B
BB AF)
3Pb -+ 8HNO, (44)===3Pb(NO;), + 2NO} + 4H,O¢x )

Pb + 4HNO, (5)==Pb(NOq), + 2NO, t + 2H,O¢s 1¢)
(B 4 4 #PO(NOg), Fis Tk HNO3 %)

4}\_.‘.
Pb4) + NaNOy(g )Z—A—;——Pbo +NaNO,
Pb + Fe?*=—=Pb** +Fe
2Pb + O, (5 )+ 2CH; COOH % 5,y ==2Pb(OH)CH,CO0

6Pb(OH)CH,COO + 2CO,==Pb, (OH), (CO,),

+3Pb(CH,CO0), +2H,0

. (PbO] Pb0+H,2ECEE by 0

PbO + C=2=Pb + CO?

&8

2PbO + Sn 2Pb +Sno0,
3PbO + 2Sb=—=Sb,0, + 3Pb

3P0 + 2 AsZ2=3Pb0 + As,0,
PbO + SO, —2=PbSO0,
PbO + CO=2=Pb + CO, |

& &
PbO + Si0, ===PbSiO,
PbO + KOH (4)=—=KHPb0,

PbO + 2H CI==2-pbCl, + H,0
PbO,+ H,S(iik) =——PbS| + H,0
PbO + 2HCIO, =2=Pb(Cl0,), + H,0

PbO + 2CH,COOH==Pb(CH,C00), + H,0
PbO + (NH,),S===PbS| + 2NH,} + H,0
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{PbO,] PbO,(g)+Pbp) + 4H* + 2502~

2PbSO, (m)
+2H,0

PbO, + H,0,—PbO +H,0 + O,

PbO, +H,0, + 2HCl=—=PbCl, + 2H,0+ 0,

PbO, + H,0, + 2HNO,——Pb(NO,), + 2H,0+0,

¥z, PbO, +H,0, + 2H*=—=Pb2* 4+ 2H,0+ 0O,

PbO, + 2PbO Pb,[PbO,]
PbO, + 2KOH + 2H,0——K,Pb(OH), |
’ A

PbO, + 2NaOH Na,PbO, + H,O0
2Pb0O, + 2NH,0H + 4KOH==2Pb(0K), + N,0
(2 k) +5H,0

PO, + 4HCI (y=2—PbCl, + 2H,0 + Cl,

PO, + 4HCl (s y——PbCl, + 2H,0
PbO, + H,S——PbO + H,0 + S
PbO, + H,S0,——PbSO, + H,0 + [O]

9PbO, + 2H,S0, —==—2PbSO, + 2H,0 + 0O, A
S

PbO, + 4HNO,—2_Pb(NO,), + 2H,0

9PbO, + H,C,0,——2PbO + H,0, + 2CO,

PbO, + 2KI + 4HNO,——Pb(NO,), + 2KNO, +1I,
+2H,0

PbO, + 2(NH, ) ,S——PbS | + 4NH, + 2H,0+S

PbO, + NaNO, + 2HNO,——Pb(NO, ), + NaNO,
+H,0

5PbO, + 2MnSO, + 3H,S0, (30 #)=——
5PbSO, + 2HMnO, + 2H,0
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PbO, + 2Na,S,0,===Na,S,0, + Na,O - PbO + 2S

5PbO, +2Mn?* + 4H* 2MnO7 + 5Pb%** + 2H,0
(£HNO; ¥ #47)

PO, + 250Cl, i1 ) “g5—PbCl, +SO,Cl, + S0,

PbO, +C, ,Hy(NH,), + 2HC,H,0,=—=

(BRI
C, Hy(NH), +Pb(C,H,0,), +2H,0
(BREAZIK)
[Pb,0,] Pb,0, +6HCl(zy=——2PbCl, + 3H,0+ Cl,
[Pb,0,] 2Pb,0,——2C _. 4PbO+O0,
400—500TC

Pb,0, + 8HCI==3PbCl, + Cl, + 4H,0
Pb;0, + 4HI(;3 ¢y =—=PbO, + 2Pbl, + 2H,0
Pb,0, + §HI==3Pbl, | +1, + 4H,0
Pb,0, + 4HNO,=—=2Pb(NO,), + PbO, + 2H,0
Pb,0, + §CH;COOH ) + Cl, 2Pb(CH;CO0),

‘ +PbCl, | + 4H,0
Pb;0, + 4H* + NO3===PbO, + 2Pb** + NOj

+2H,0

140C

[Pb(OH),] Pb(OH), PbO + H,0 _
Pb(OH), + 20H" + Cl,=—H,PbO, + 2CI- + H,0
Pb(OH) , + H,0,=—Pb0, + 2H,0
Pb(OH), + 2NaOH(;; ) ===Na,PbO, + 2H,0

H,PbO, + NaOH=—=NaHPbO, + H,0

Pb%* + 20H™ <= Pb(OH) , —= H* + HPbO;
Pb(OH), + 20H™ ===PbO2" + 2H,0
Pb(OH), + OH" (3 §) ==Pb(OH)3
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Pb(OH) , + 2HCl =2-PbCl, + 2H,0

Pb(OH) , + 2H*===Pb®* + 2H,0

7Pb(OH), + 2KCle(PbO),, +PbCl, - 2H,0}

+ 2KOH + 4H,0
Pb(OH) , + NaClO——Pb0, - H,0), + NaCl
4Pb(OH) , + 2NalO,=—— (PbO) , - Pb(10,) , + 2H,0)}
+ 2NaOH + H,0

APb(OH), + 9NH ,BrO,=——= (PbO) , - Pb(BrO, ) , - 2,0}

+2NH ,OH + H,0
4Pb(OH), + K ,S0,=—(PbO), -PbSO, -H,0|
. +2KOH + 2H,0

7Pb(OH) , + 4Na,COy(# %) ===(Pb0O);(PbCO;),+2H 0}
‘ + 8NaOH + H,0
Pb(OH), + Ca(HCO,) ,==—=CaCO, | + PbCO,
+2H,0

[PbPbO,}] PbPbO, + 2H*—Pb* +H,PbO,

[Pb,Pb0,] Pb,PbO, + 4HNO, () ===2Pb(NO, Y, + PbO,
+2H,0
Pb,PbO, + 4H*t—=2Pb** + H,PbO, + H,O0
[PbCl,} 2PbCl, + H,=——2PbCl + 2HCI.

PbCl, + H,0,===Pb0, | + 2HCI

4PbCl, + 6NH ,OH=——PbCl, + 3P0 + §NH ,Cl
+3H,0 -
PbCl, + 2HCl (s y—==H,[PbCl, ]

PbCl, + 2C1-—=[PbCl, ]2~
(ERHCIY B E)
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[PbCL, ]

[PbI,]

[Pb**)

PbCl, + Cl-===[PbCl, "
(& RHClY 85 8)

HO-
2PbCl, + 2H,S—=—2PbS| + 4HCl

H+
2PbCl, + H,S(x),=—Pb,SCl, + 2HCI
2PbCl, + KCl# ) ==KPb,Cl;
(e

3PbCl, + 3KCl(#) +H,0=—=3KPbCl,+H,0)}
(8 &M

mHCl

PbCl, + 2NaCl Na ,PbCl,
2PbCl, + NH,Cl=—==NH Cl. (PbCl,),
Y

PbClL, (+3%49) + 2KL(F32.89) Pbl, + 2KCl
PbCl, (&) +Na,S,0, + H,O==PbS| + 2NaCl

: +H,SO,
3PbCl, + 2Na,HPO,===Pb, (PO, ), + 4NaCl + 2HC]
PbCl, + Na ,HPO,=—=PbHPO, + 2NaCl
PbCl, + (NH,),M,0,===PbMo00, | + 2NH,Cl
2PbCl, + 2KSCN (3 %) ===PbCl, + Pb(SCN), + 2KCl
PbCl, + 4NH ,CH ;COO (3 )===

(NH,) ,Pb(CH,C00), + 2NH,Cl

PbCl, —E-PbCl, +Cl,

PbCl, + 2NH ,Cl——=(NH,) ,PbCl,]}
(oA iEik) %1 %)

Pbl, + I"====(Pbl, )"

Pbl, + Na,CO,=——=PbCO,| + 2Nal

Pb2* 4 Sn¢g)y=—=Sn?* + Pb(s)

Pb2* 4+ 20H ==Pb(OH),
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Pb2* 4 HCl(4)===PbCl + H*
Pb:* 4+ H,S=—PbS| + 2H*
(R &)
Pb2* 4+ 2C1-1=<PbCl,
Pb? * + 4Cl-=—=PbCl3~
Pb2* 4+ OH" + Cl~ «—— Pb(OH)Cl
Pb?* + 21-=—=Pbl, |
(k&)
Pb?* + SO~ ===PbSO0, |
3Pb2* + 2HPOZ~ + 2C,H,0;:==<Pb, (PO,), |
+ 2CH,COOH

3Pb2* + 4HPO2~ «——Pb, (PO,),| + 2H,PO;
(g &)

[PbS] PbS + H,=2=Pb + H,S
2PbS + 30, (1) —==2PbO + 250, 4

PbS + 20, =2=PbSO, + 197 F+&

&=

PbS + Fe ==Pb + FeS

PbS + 4H,0,=—=PbS0, | + 4H,0
(&)

(5% CH3CO0HA4215% CH3COONH (304, 9)

PbS + 2Pb02Z-3Pb + S0, 4
PbS + 4NaOH + 20, —==!Na,PbO, + Na, SO, + 2H,0

PbS + 4HCl(zy===PbCl2 + 2H* + H,S}

3PLS + SHNO, 15y ===3Pb(NO, ), + 35 + 2NO}
+4H,0
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3PbS + 14HNO, (#) ——3Pb(N0 ), +3H,S0,
+ 8NOt + 4H,0
[Pb(CNS),]1 PbL(CNS), +H,S==PbS| + 2HCNS

[Pb(Cl0,),] Pb(CIO,), 4 H,SO, (#) ————PbSOA
+ 2HCIO,
Pb(ClO,), +K,Cr,0,===PbCr0, | + 2KCIO,
+CrO,
Pb(ClO,), + (NH,),M00,==PbMoO, |
+ 2NH ,ClO,

A
[Pb(i0,),] 2Pb(I0,), ===2PbO + 21, + 50,

21 +0,1

2PbSO, + H,
CRETEE VYD)
PbSO,+ Ca0=—=CaSO0, + PbO

m -

2PbSO, + 3Si0, ==2Pb0.35i0, + 250, + 0,

PbSO, + 4KOH=2=K, PbO, +K,SO, + 2H,0

PbSO, + 4NaOH ;s ¢) éNaszOZ + Na,SO,
+9H,0

2PbSO, + Ba(OH), 22-PbSO, -PbO} + BaSO, |

+H,0

PbSO, + 3HT(# . y===HPbI, + H,SO,

PbSO, + 11HI( 4 y=—=HPbI, + 41, + 4H,0 + H,S

PbSO, + H,S=—PbS| + H,S0, _

PbSO, + H,S0, (. it§)=<==Pb(HSO,),
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[

2PbSO -+ 2HNO;==Pb(HSO,) , + Pb(NO,),

9PbSO, + 2PbS =2=4Pb + 450, 4
PbSO, + (NH,) ,CO,=—PbCO, | + (NH,),SO,
PbSO, + K ,CrO ,——PbCrO0, | + K,SO,
PbSO, + 2CH ; COONH ,——Pb(CH ,COO0),

+ (NH,),S0,
9PBSO, + 2CH ,COONH,, + 2NH ,OH=——

Pb,0(CH,C00), + 2(NH,),SO, + H,0

R B T ERIE.

JEH.
ik, PbSO, +2¢” + 2H*==Pb+ H,S0O,

Ef, PbSO, +S02- - 2¢-===Pb(S0,),
Pb(SO,), + 2H,0===PbO, + 2H,SO,
8  PbSO, + 2H,0 ~ 2¢-=—=PbO, + 4H* 4+ SO~
FEBRBRR, , ,
2PbSO, + 2H,0=—=Pb + PbO, + 2H,S0,

) 4::
k. Pb+SO2 ==PbSO, + 2¢~
M. PbO, +2H,S0,<==Pb(S0,), + 2H,0
Pb(S0,), + 2¢” + 2H*—=PbSO, + H,SO,
8  PbO, + 4H* +SO%~ 4+ 26" =—=PbSO, + 2H,0
BB RER,
Pb + PbO, + 2H,S0,==2PbS0O, + 2H,0

W EHERE.

ik
itk sy« Pb+ SO~ =>PbSO, + 2e"
Ei A
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E & Pb0,4), PbO, + 4H* + SO~ + 2¢”

4
=>PbSO0, + 2H,0
£

R A B, Pb+PbO, + 4H' + 2505~

e
=>2PbS0O, +2H,0
F A

A
[Pb(NO;),] 2Pb(NO,),=2PbO +4NO, } +0,}
(REEETERTRA

Pb(NO,),22-Pb0, + 2NO, }

Pb(NO,), +NO7

2Pb(NO;), + As, O + ANH,OH=—=2PbHASO, }
+4NH,NO, + H,0

13Pb(NO,), + 4As,04 + 26NH, ,OH=—=

(Pby(AsO,),],-Pb(OH), +26NH,NO, + 12H,0

Pb(NO,), + 2NH ,OH==Pb(OH), | + 2NH,NO,

PbBr, | +2HNO,

=L PbS | + 2HNO,
[€-3 4]

PH
Pb(NO,), + H,S

Pb(NO,),

Pb(NO,), + 2H,PO, Gt #) =2%-ppp, 0, |
4+ 3R)

+ 2HNO, + 2H,0

Pb(NO, ), + 3KCI + H,022-KPbCl, +H,O0 |
ClaAety, o &)) (fadeby, 4 &)
+ 2KNO,



i 135

Pb(NO,), + 3KBr + H,0==

i KPbBr,«H,O |
un) o

+ 2KNO,
Pb(NO,), + 2KI GRiz)==Pbl, | + 2KNO,
Pbl, (4= &) + Kl=—=KPbl, (8 &)

Natah;
3Pb(NO, ), + 2NalO, + {Hpo ELENHABRY

PbyH,(I0,), | + 4HNO, + 2NaNO,

Pb(NO, ), + Na,S,0, “->-PbS,0, | + 2NaNO,
TEYS

Pb.S,0, + H,O0=—=
(Re)

(REEAMERE)

Pb(NO,), + (NH,),S,0, + 4NH,OH——Pb0,
+2(NH,),SO, + 2NH,NO, + 2H,0

7Pb(NO, ), + 7Na,CO, Gkir)
(PbCO, ), +PbO+-H,0 | +14NaNO, + CO,

4Pb(NO,), + 4Na,CO,(# #i&) + H,0——

(PbCO, )4 +PbO+H,0 -+ 8NaNO, + CO,
e

Pb(NO;), +Na,CO4 PbCO, | +2NaNOg
2Pb(NO;), +K,Cr,0, + H,0=—=2PbCrO, |
+ 2KNO, + 2HNO,
Pb(NO;), +K,CrO,==PbCrO, § + 2KNO,
3Pb(NO,), +2Cr(MnO,), + 13H,0=—=Cr,0,
+ 4MnO, +Pb;0, + 6NO + 260H"

Pb (NO,), + KSCN + H,0=22py(0H) . SCN |
(gé) .

- +KN03 + HNO.
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! B AUA T i A
Pb(NO,), + 2poCl, EEMATRE N6 C14 PbCl,

CGER)
+P,0, -+ NOCl+Cl,
CH,OH CH,O0H
|
Pb(NO,), + CHOH + 2NaOH= CHO
| | >Pb
CH,OH CH,O0
(i il)

+9NaNO, + 2H,0
(BB T 2 Fl £ e 1o Db2*)
[PbCO,]  PbCO,===PbO + CO, A
PbCO, + 2HCIO, ——Pb(CIO, ), + H,0 + CO, 4
PbCO, + 2CH,COOH «— Pb(CH,C00), + CO, 4
+H,0
3PbCO, +K,CO, + 2H,0«— (PbCO,), » Pb(OH),
+ 2KHCO,

sk A

PbCO, + 2C,H OH + 2H,S0, (4 )=———

. Pb(C,HS0,),-H,0+CO, +2H,0
[PbCrO,] PbCrO, + 2NaOH=—=Pb(QH), + Na,CrO,
PbCrO, + 4NaOH(t ) ==Na,PbO, + Na,CrO,
+92H,0
© PbCrO, + 2HCle—PbCl, + H,CrO,

2PbCrO, + C,H,0H £ 4HNO, 2fcr.0, |
(4% 8)

+2Pb(NO,), | + CH,CHO + O, + 3H,0
[Pb(CH;CO0),] Pb(CH,{COO), +Br, +2H,0—=PbO, |
+ 2CH COOH + 2Br~ + 2H*
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Pb(CH,C00), + 21, (i #) ==2CH, 1 + PbI,
+2C0, }

. = CH3z;COOH
Pb (CH,CO0), + I,=—====CH,COOCH,

+Pbl, + CO,

v

A

5PbI, + Pb(10,),
+12CH,COOH

6Pb(CH,COO), + 61, + 6H,0

Pb(CH,CC "), () +H,0=——=
Pb(CH).(CH,C00) | +C,H,0,
3Pb(OH)(CH;CO0) + 2CO, + H,0=—=—=
(2PbCO4)+Pb(OH), | + 3CH,COOH

Pb(CH,C00), (i) +CO, +H,022-pbC0, |
+ 2CH,COOH
Pb(CH,C00), + H,S===PbS } + 2CH,COOH
2Pb(CH,C00), + 2H,AsO,=Pb,As,0, |
+ 4CH,COOH + H,0
Pb(CH,C00), +H,C,0,——PbC,0, |
+ 2CH,COOH
Pb(CH,CO0), + 2NaCl===PbCl, | + 2CH,COONa
Pb(CH,CO0), + CaOCl, + H,0=—=PbO, |
+ CaCl, + 2CH,COOH
Pb(CH,CO0), (#:) + Na,SO, (#;z) =—=PbSO0, |
_ +2CH,COONa
3Pb (CH,C00), + 2Na,S, 0, (s sz )=—=4CH,COONa
+ (CH,C00),Pb+2PbS,0, |
Pb(CH,CO0), +Na,S,0, (4 i) =—=2CH,COONa
+PbS,0, |

-
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PbS,0; + 3Na,S,0, (it ) ==PbS| + 4S}
+ 3Na, SO,

4PbS,0, Z2-pvs) 1 45| + 3PbSO,
3Pb(CH,CO0), + Al,(SO,), + 2H,0——
9AI(OH)(C,H,0,), + 3PbSO, + 2CH,COOH
Pb(CH,C00), + Na,HPO, ( y——=PbHPO, |
+ 2NaCH,COO

3Pb(CH,C00), + 2Na, HPO,=2=Pb,, (PO, ), |
+2HC,H,0, + 4CH,COONa
3Pb(CH,CO0), + 2Na PO, (z ) =—=6NaC,H,0,
+Pby(PO,), |
3Pb (CH,C00), + 2Na,CO, + 2NaOH
PbCOH), +2PBCO, | + 6NACH,CO0

2Pb(CH,C00Y, » 3H,0+K,Cr,0, =2-2PbCr0, |
itk

+ 2CH ;COOK + 2CH COOH + 2H,0

9Pb(CH,C00), +K,Cr,0, + H,0222PbCr0, |

+ 2CH;COOK + 2CH,COOH
Pb(CH,CO0), + 2KSCN==Pb(SCN), |
(3% &)
+2KC,H;0,

2Pb(CH,C00), + K ,Fe(CN),{ (i3 ) ==
Pb,Fe(CN),| + 4KC,H,0,
B Bk A5
[Pb(C,H,),]1 Pb(C,H), ay) +1,(0.1N)
FiEiR)
Pb(C,Hg) I+ C,H,l
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Pb(C,H,), + HCl==(C, H,) PbCl + C,H,

LZRALAT C,H,),PbCI

+PCl, + C,H,Cl
£ET

Pb(C,H,), + PCl,

Pb(C,H,), + CH,COCI====(C,H ) PbCl

+CH,COC,H,
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5,1 # 2s°2p' B=108,1

[B]l 2B+3Cl, H2 . BCI3

(Brzd'ﬂfra& LR R D)

4B+30 2B ,0; +690T -
(M%ii’x@){h)

2B+3S(x) S22 g Sy +112Ff

9B+ N, ~2C9BN
2B+ 3Mg Mg B,

9B +9NH, = 2BN+3H2T

2Bk )
8007 ¥ MJ'_

10B + 3P,04 =6P +5B,04

4B +3C0,2229B,0, +3C

4B + 3510,2228,0, + 35i

ELEY
18007

2B + ZxO, ==——==2BO*} + Zr

2B + 2KOH () + 2H,0===2KBO, + 3H,}



[B,H,)

[B,0;]

B+ 3HNO;(#, %)=—=H;BO; +3NO,}

B + HNO, (%) + H,O==HBO; + NO}
(BHAER L5 R A B)

2B + 3KNO, + 2KOH==3KNO, + 2KBO, + H,0

Cl M B8 47)
(=) pt BHSZ:ﬁi‘E
B,H, + X,—=B,H X --HX

(XK 4 Fyp, Clz, Brz, Ip)
le‘le + 6X232BX3 +6HX

B,H, + 30,(# %) =——B,0, + 3H,0
B,H, +2NH;==2[H;B-NH,]

2[H;B«NH,]==NH,[H;B.NH, .BH;]
B,H, + 6H,0==2B(0OH), + 6H, }

B,H, + 2C0==2[H,BCO]

B,H, + 2KOH=—K,[B,H,0,] +H,

B,Hy + HI—=B,H I+ H,

9B,H,I + 2Na=—B H, , + 2Nal

2500

2B,0; + 4C B,C+3CO, ¢

_ oo

B,0, + 3C + 3C1, =2 9pC1, + 3CO1

B,0; + gNa=—=—=3Na,0 + 2B
(e B A6 R )

-
=) iR

B,0, + 3Mg =—=—3MgO + 2B

H#k

B,0, + 9NH, ==-9BN + 3H,0
B,O0,(m) + H, O, %) ==2HBO, }

B,0;(m) + 3H,0¢)==—==2H,BO; (i)
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A

B,04(m) +CuO(g)==Cu(BO,),

(REEHhEHE, AHEZE)

£
B,0, + 4KOH 22K B0, + 2H,0
fd

B,0, + 6NaOH ==2Na ,BO, + 3H,0
B,O, +6HCl(, #)=—=2BCl; +3H,0

BT A
B,0, + 6HBr(5)==—2BBr; + 3H,0

BT £KED)

250°C
B,0; +2H,P,0, ﬁzHBon, +3H,0
B,0; + 3H,S0,(100%) + 3CaF,==2BF, + 3CaSO,
+3H,0
9B,0, +Na,CO, ===Na,B,0, +CO, }
9B,0, + KBF,——K[B ,0,F] + BF, }
B,O; + 3H,S0,(#, %)+ 6KBF, 3K,SO, + 8BF,
+3H,0
[BO]  3BO——B,0, +B
140-—160
[HBO,] 4HBO,—“/%C-H,B,0, +H,0

HBO, + NaOH==NaBO, + H,0
HBO, + H,SO, (% m) + SO,

B(OH)SO, SO, + H,0
58

6 HBO, + 5KI + KIO, 6KBO, + 3I, + 3H,0
HBO, + 2C,H,0,==BC,0,H,-C,0,H, + 2H,0

[H,BO;) 2H;Bo,—B,0, + 3H,0

100
H,BO, -5 HBO, + H,0




W 143

100°C 140°C & i
4H,BO, = {HBO,—H,B 07‘__.2B O,
()

=—=NaBO; + NaOH + H,0
Ca,(BO,), + 3H,0

H;BO; +Na,0,
2H,;BO; + 3Ca0—=

Ca,(BO,), 2E82p o 320

4H,BO, + 2NaOH==Na,B 0, + TH,0
H,BO, + NaOH(;; § )==NaBO, +2H,0
2H,BO, + Ca(OH) ,===Ca(BO,), + 4H,0
H,BO, + NaOH + H,0,—=NaBO, + 3H,0
4H,BO, + Ba(OH) ,—=BaB 0, + 7H,0
H,BO, + 3HF(48%)<==BF; + 3H,0

BF, + HF==H[BF ]

H,BO, +H,PO, éBPo +3H,0

4H,BO, + 2NaCl Na B,O, + 2HCl +5H,0
4H,BO B,O, +2NH,CI
+5H,0

#£5
2H;BO, +CaClzR——a—a—T—Em—mCaO +B,0, +2HCI

+2H,0
H;BO, + 2NaHF,=—=NaBF, + NaOH + 2H,0

4H,BO, +Nazso4éNazB‘07 +H,S0, +5H,0
—=£-Na,B,0, +CO,}
+6H,0

2H,;BO; + Ca(HCO,) ,===Ca(B0O,),| + 2CO,
+ 4H,0

-4H34BO, + Na,CO, (it %)
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K H,50,

H,BO, + 3CH,OH=24 (CH,0) ,BO, + 3H,0
(e =T 65)
CH,—O_*
AN
H,BO, +C,H (OH)a(’d‘.dv) =—HOCH BOH
NcH,—0”
+2H,0
CH,—O
/TN
HOCH BOH -+ NaOH—==
NcH,—0"
C,H,(OH)+NaBO, + H,0
Y3k H So
H ,BO, + 3C,H,0H—22055%p ¢ 1 0y,
+3H,0

. . 0C, ARTE
[LiBO,] 2LiBO, » 8H,0+H,0,ut4) mnz;ﬂ)f:tf;az

Li,B,0, | +9H,0
(&&)

[KBO,]  KBO, +H,C,0,2% (BO)KC,0, + H,0
KBO

4- 2KOH
(%ﬁ)
{NaBO, ] NaBO, + 2H,0==H,BO, + NaOH
CER R T #)
4NaBO, + CO, + 10H,0=——

Na,B,0,(OH), « 8H,0
+Na,CO,

. Na,B,0;(OH), « gﬂzcéjzo3 + 2NaBO,
: +10H,0
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Na,B,0, (OH), « 8H,0-2—2%% nNa,B,0,

+10H,0
NaBO, + 3NaF + 4H,0=—=NaBO,+3NaF.4H,O
NaBO, + 2C,H,O,4 + 2NaOH=—==
NaBC,0O,H,:Na,C,O.H, + 411,0

NaBO, 7 )
Na,C,0.H,NaC,O.H;-HBO,
(*b;.)
4NaBO +2Cu(BO,), + 2C ==2Na,B,0, + 2CO%}
+2Cu
1o +5Nal
+ NalO,

Na,B,0, + 3H,0===2NaBO, + 2H,BO,
(ARER T AT

Na,B,0, -+ 2NaOH=——=4NaBO, + H,O
Na,B,0,

(:imﬁiu)
+5H,0
Na,B,O, + 12HF=—=Na,O(BF,), + 6H,0
Na,B,0,

Na,B,0,+10H,0 + 2HCl===4H,BO, + 2NaCl
+5H,0

Na,B,0, + 2HCl + 5H,0===4H,BO, + 2NaCl

Na B,O,

Na,B,O; + 2HCN——__—H_2B,O7 + 2NaCN
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BHE WE

Na,B,0,(x+)+H,50,(%) +5H,0=—=Na,SO,
+4H,BO,

—=Na,S0, +2B,0;+ H,0

.+ 7H,0

+ 4BF; + Na,S0,

Na,B,0, +H,S0,

Na,B,0, + 2NH,CIZ2-9NaCl + 2B,0, + 2NH, 4
+H,0
—Ba(BO,), + 2NaCl
+ 2H,BO,

Na,B,0, + CaSO, :CaB,0, | +Na,S0O,
R Rl 3t BB R ok 9 #5CaZ*)

Na,B,O, + BaCl, + 3H,0=—=

¥
Na,B,0, + (NH,),S0, ==(NH,),B,0,
+Na,SO,
Na,B,0, + MnSO,==MnB 07 { +Na,SO,

Na,B,0, + 2MnSO, + 5H, oL zMnH (BOy), {
+Na,SO, +H,50,

Na,B,0, + 2AgNO, + 6H,0==4H,BO, + Ag,0}
i)
+ 2NaNO,

Na,B, 0O, +2Na2CO Na B,0, +2CO, 1%

Na,B,0,
+ 2NaHCO,
B,0% )+ Ca2* + 3H,0=>Ca(B0,),!
 +2H,BO,

B, 0% () +Ba?* + 3H,O==Ba(BO,), + 2HBO,
B,O% )+ Cd?* + 3H,0===Cd(BO,), | + 2H BO,
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[(NH,),B,0,]1 (NH,),B,0, + 2NaCl===Na,B,0,
+9NH,Cl
. (NH,),B,0, + Na,S0,—=Na,B,0,
+(NH,),S0,
[CaB,0,] 2CaB,O, +SiF,==4B,0, + SiO, + 2CaF,

3CaB,0, + 2Na, PO, 22 3Na,B,0, + Ca, (PO,),
3CaB,0, + Na,SiF, + 4H,0==Na,H,B, ,0,,
+ 3CaF, + H,SiO,
[Ca,B.0, ] 2Ca,B,0,, + 3Na,CO, + CO,
——3Na,B,0, + 4CaCO,
2Ca,B,0,, + 2Na,CO; + 2NaHCO,==—=3Na,B,0,
+4CaCoO, + H,0
[Mg,B,0, « H,O) (a5, Mg,B,0,-H,0
+ 2NaOH==2NaBO, -+ 2Mg(OH),
Mg,B,0,.H,0 + 2H,S0,==2MgS0, + 2B(OH),

2 C

Mg,B,0,+H,0 + 2H,So,=—=H,BO,

- e

+[2MzS0, + H,BO, ]
(MR

[BF,] BF, +NH,+)——=F,BNH,
4F,BNH,=—BN + 3NH,BF,
BF, + 3H,0-——H,BO, + 3HF + 20.7F§
4BF, + 6H,0===3H,0" + 3BF," + B(OH),
BF, (i #) + HF=——H[BF, ]
H[BF,] + H,0<=H[BOF, ] + 2HF
2BF, + 3H,S=—==B,S, + HF
4BF; + 2Na,CO, (;zs)===4Na* + 2CO, + 3BF =
+BO,
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4BF; 4+ 2Na,CO, + 2H,0

2t
ABF, + 3LiAlH ,==2B,H % + 3LiF + 3AlF,
‘RBLEREF R T)

&2

[BCl;] BCl; + Al=-=AICl, +B
(RiFew & £ & J3)

BCl; + 3NH; B(NH )s + 3HCI

9BCI, + 350, 1305(113 0, +350,Cl,

(BBryeBIz L& £ 6y B 5D
2BCl, - A1,0,:==2AICl; + B,0,
BC13 + 3HF<—=—=BF, + 3HCl
(BBr34=BI; 5BCl; 48 fx)

W ¥ Ta
.o
26 1200—1400C

2B(g) + 6HBr}

[BBr, 1[BI;] 2BBr,(x)+3H

800—1000
zBla E‘CZB + 312

[B,S;]1 B,S, 6H,0=—=2H,BO, +3H,S
[(Mg;B,] Mg,B,

[NaBH,] 3NaBH, + 4BF, = ‘*' 2L 3NaBF, + 2B,H,

[BsNaH 1 2BgN, He<,a)+l Oz(’l.) =—=3N,041 +3B,0,}|
+6H,0
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" 5.2 43 3s°3p' Al=26,9815

lAl) 2A1¢a) +3Br2 2A1Br3
G& m#iﬁﬁ;&mﬁﬁfaa)

4Al+ 30, L Al 205 + 798 FF
800
 2A1 4N, EE O AIN & 64Tk /R AIN

CR B 481%)

L
Al + PR AP
AIP + 3H,0-——

9Al + 9NH, =29 AIN + 3H, 1 + 136§

2Al + sHZoAzAJ(OH)SL +3H,1

4A1 + 3MnO,=2=2A1,0, + 3Mn
8Al + 3Mn,0,—2=1A1,0, + 9Mn

9AlL+ Cr,0,~2=2Cr + Al,0,
4A1+3TIO, +3C2E2E 0 A 1,0, + 3TiC

. ERONEBERANETIRF R AR,
~ 9Al + 3Fe0 émzos +3Fe+199.5F4f
(i%ﬁiﬁﬁ)iﬁ
2A1 +Fe, 03 JB a1 204 + 2Fe +198.3F-F

8Al + 3Fe,0, 4A1 20 + 9Fe + 773. 3Tk
(&4 FeO & ¥:460%, Fe;034- FesOy &, SH#P4LE A

0,05% A F)
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2A1 + GNaOH(’R)“_.:ZNaa Aloa + SHz T
A

2Al + 2NaOH + 6H,C
2NaAl(OH),

2NaAl(OH), + 3H,}
=2NaAlO, + 4H,0

B3R, 2Al1+2NaOH + 2H20=A=2NaA102 +3H,t
(MPAl5# NaOH g R B)
2A1 + 6HCl(4)==2AICl, + 3H, ¢

GRHCl5Alg g it ie, wHeCliskr et & 5, 4HCL
—‘Llﬁ.'*,m:v‘All &—"rb('ﬁ'i'lAlcls)

AN

2Al1¢4m) + 6HF (%) 2A1F +3H,}
2Al + 6H*=—==2A1%* + 3H,
i AEYRN 5H,SREER M,

2A1+ 3H,SO, (#)=—=Al,(S0,); +3H,%
ALAFET 5RH,SO R KL, R5E".)

. RIHNO B, WEXTALLER, HAERALO,
Ry, MANEERREN. L8 " WELB SR
H,S0,, WMHCHEM., AIBHNO R R, RZnfRHNO,K)R
EZ9E&E‘ZFE%$HNOS Wﬂfﬁﬁﬁﬁﬂgyﬁéfﬂlﬁa,iﬁéﬁzno

A
2A1+3Ag,S + 6H,0=—=2A1(OH), + 6Ag + 3H,S

2A1+NO; +OH™ + H,0—==2A10; + NH,
Mg, ZnXjfe K £ XM KAL)

: H* &
8Al + 3NaNQ; + 5NaOH + 2H,0===8gNaAlO,
Uhia®A)

+3NHg4

[AL,0,] 2ALO, Gi) Sem—4Al (miny +30.1 G

2A1,0, + 9F ,===4AIF, + 30,F,
Al1,0, +3Cl, + 3C=—=2AICl, + 3C0}
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Al,0, +3Cl, + 3CO————_2A1C13 + ‘3C021

Al,0; +N, +3C+140 :F-E 2A1N +3CO%

2
9A1,0, + 6C22E A1,C, +3C0,4

Al,0; + CoOO=—=Co0(Al0,),
(E &)
Al,0, + 2kOH 2kA102 +H,O0
Al,0,+3H,0 + 2NaOH=—=2NaAlO, +4H,0
Al,0, + 20H"=—=2Al103; + H,0
H4E

Al,0, +2NaOH + 3H,0 2Na{Al(OH) ]
(Bmx) (s )

2Na[A1(OH) ] + CO,(5) ==2A1(0OH),}
+Na,CO,; +H,0

9
2A1(OH) , 2% A1,0, +3H,0
CT #1133 A1,05)

Na{Al(OH),J + NH,Cl==NaCl + AI(OH), |
+NH,1 +H,0
AL Oy ) +6HF ()= s +3H,0

Al1,0, +3H,S0, =2=Al1,(S0,), + 3H,0
Al,0,
Al,0, + 6H*==2A1%* +3H,0

AL Oy(mm) +6HNO, (s, )==2A1(NO;),
(% ay)

+3H,0
Al,0, + GHCNS==2A1(CNS), + 3H,0

AL,0,(m) +Na,COq (g)y223NaAlO, +CO, }
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NaAlO, gy + 2H 0\-——=A1(0H) 3¢ + NaOH

2(A1,04-5i0,+2H,0] + 4Na,CO, 2Na Si0,
+ 4NaAlO, +4CO,% + 4H,0

+3K,S0, +3H,0

lru\?a

[AI(OH) ;] 2A1(OH),===Al1,0, +3H,01

AEHT A K e
:zAl(OH)aLﬂ LEM® R AIOCOH) + H,O

BE AR RE L)
Al +30H‘v—~A1(OH)3—»-—H AO —H*

+AlO; +H,0

OB, PR i3 ke T 8483, {RRANOH); itizigfif)
AI(OH), + KOH (%, i2) =—=K[AI(OH),]
Al1(OH), + NaOH ¢z ) =—=NaAlO, + 2H,0
Al(OH), + OH =—=AIO; + 2H,0
Al(OH), + OH"=—=( AI(OH) "~
Al(OH), + 3HCl=—=AICl,; + 3H,0
2A1(0H), +

Gk & 5)
+3C0, + 9H,0
AI(OH), +3C, ,H,0 (OH)Z—mAl(CHII 0.)s)
(&

+ 3H,0

[NaAlQ,] NaAlO, +2H,0«=— AI(OH),| + NaOH
(£m0OH 5 kpH=11.88, NLLKAHE,)

NaAlO, +H,0, +5H,0 ——NaAlO, «6H,0

NaAlO, + 4HCl=—=NaCl + AICI, + 2H,0

NaAlO, +HCI
- 2NaAlOQ, 4+ CO,
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[Na,AlO,] Na,AlO, + H,0, + 8H,0——

[NaCAI(OH),)] Na[AI(OH),)

NaAlO, + CH,COOH + H,O0==—=AI1(OH)
+ CH,COONa
NaAlO, + H,0 + NH,Cle— Al(O:]),}
+NaCl + NH,
29NaAlO, + CaCl,==—=Ca(AlO,),| + 2NaCl
NaAlO, + Na,CO4 + NaOH + 4HCl==4NaCl
+HAIO, +2H,0 + CO,

Na,0.Al,0;.25i0,+2H,0 + 4NaOH
Na;AlO,.9H,0

2NayAlO; + 4Ca(OH), + 20H,0
=—Ca,Al,0,+21H,0 + 6NaOH

Na,AlO, + 3NH,CI22 A1(OH),, + 3NaCl + 3NH, 4

9Na,AlO, + 5Na,CO, + 5H,0

0), *Al,0,+5C0, | + 10NaOH

—NaAlO,-2H,0

2Na(Al(OH) ] + CO,===2A1(OH),| + Na,CO,
+H,0

AICI, + 2412 1ooo°cu_t

— —3AICI

AlClg(}g,,}\) + 6NH g (5)===AIC1,¢6NH,
| (g &R R)

AICI, + 4LiH ZEERY o0 LiatH,

(m;&”’ f‘l)
SLIAIH, + AIC1, Z52F 21501 + 4AIH,

AIH, 28 A1 4 5H, 4
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SEEE W

AlCly¢my + 8H,0 (2 ¢) ==>AI(OH), + 3HCI 4

(RAICI; A2 X+ ¥ 9\, AlBry, AllsH XM R &)
AlCl1, + 3H,0¢:3 ) ==AIl(OH), + HCI

(R Eokd AR A& T KM
2AICl, + 3Zn0 + 3H,0==2A1(0H), + 3ZnCl,
AICl, + 3NaOH==—=A1(OH); | + 3NaCl
AICl,; + KCl==AICl,;.KCl

L)

Bt
2A1Cl, () + NaC(m)  + KCl(g)—>

NaCl.KCl.2A1Cl,
2A1C1, + BaCl,=—=(AIC},),+BaCl,
4AIC1, + 3ZnCl ,=—==(AICl,),+3ZnCl,
2AICl,; + 3(NH,),S+6H,0 2AI(OH), |
+6NH,Cl + 3H,S }
(AICIy3 5 NarSa gk ¥R L&D
AICl, + 3AgNO, 3AgCl | +AI(NO,),
(AIBraf A A My R B)
AICl; + (NH,) ,HPO,==AIPO, | + 2NH Cl + HC1
(&)
AlPO, + 3H,0—=Al(OH), | +H,PO,
2A1C1; + 3K ,CO ,==Al1,(CO,), + 6KC1
Al,(CO;),; + 3H,0==2A1(OH), | +3CO, 4
2A1Cl1, + 3Na,CO, + 3H,0=—=2A1(OH), |
+ 6NaCl + 3CO, 4
AlCl g+ 3(NH4 ) 2C204—*(NH4)3 EAI(CZOA) 3]
+ 3NH ,Cl1
AIlCl, + 3NaCH,COO + 2H ,0=2=3NaCl
+ Al(OH) ,CHCOO + 2CH;COOH
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AICl, + 3HC,H,ON=—=AI(C,H,ON) | + 3HCI

(8-¥8 ko) -hERiE, #&)
LR B R R EBALY)
[All,] 4All; +3CCl,==4AICl, + 3CI,
(R i= & B )
(AIBry £ M8 R E)

[AL,S,] 2Al,S, +90,229A1,0, + 6SO,
Al,S, + 6H,0===2A1(OH), | + 3H,S
£ PR, BRETARAE, InRKEA R R MMAR
5, Eﬂ:ﬁﬁﬁi%ﬁﬁfﬁd‘m, K ST 8547 B R

st
a4 +3CH,

[A1,C;] Al“Ca + 1.2H2

[AL,(S0,),]1 Al,(SO,),222A1,0, +350,% .
Al,(S0,) 5 + 6H,0=2AI(0OH) 4} + 3502~ + ¢H*
A1, (50,), + 3Ca(OH) ;=== 2A1(OH)3 +3CaSO0,
Al,(SO,),; + 6NH,

+3(NH,),S0,
Al, (SO,), + 2HCl(x)

(A1S0,Cl),+6H,0 + H,SO,

A1,(S0,), + 3H,S0, (. ) + 7TH,0=2=
AL, (SO,H)4+7H,0
AL, (SO, ), + 5KI + KIO, + 3H,0==3A1(OH) , |
+3K,S0, + 31,

A1, (SO,), + 12NaF22-3Na, S0, + 2Na, AlF,

130—140T
| Al, (‘SO,,)3 + 4NaCl + SHZO-————.———Z—_W——

Al1,0,+S0,4+6H,0 + 2Na ,SO, + 4HCl
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| 2A1,(S0,) 4(my + 2C0(NO,) ,Z2222C0(AI0,)
' ' . +650,1 + 4NO, 1 + 0,1
Al,(S0,), +K,S0, + 24H,0=—== ;
K,Al,(S0,),+24H,0
AL,(S0,), + Na,SO, + 24H ,0—=

Na,S0,+Al1,(S0,),+24H,0

R IE .
Al,(S50,), + SNazsoa(!w%'f}) ‘;;%*:—;AIZQSOS)S

+ 3Na,50,
Al,(S0,), + 3Na,CO, + 3H,0==2A1(0II) ;|
+3Na $), +3C0,1
2A1,(50,), + Na,CO, + 11H ,0=—=
Al,(OH),,CO,+H,0 +Na,SO, + 5H,S0,
Al,(50,); +3Ca(HCO,) ;=
© 3CaSO, + 2AI(OH), | + 6CO,
Al,(50,); +6CH,COONa——= _
2A1(CH,COQ), + 3Na,SO,
Al,(SO,); +3Na,B,0,H,0—=

3Na,S0, + 2AIH,(BO,), |

2AIH, (BO,) ;===2A1(OH), +6B,0,

Eigr
Al, (SO,),(m) + 2Na AlFg===4AIF,| + 3Na, SO,

(ag)

[AI®*] AI3* 4+ 30H - ==Al(OH),
T AI®* 4+ 3NH, +H,0===AI(OH),| + 3NH}

2AI%* 43877 4 6H,0——2A1(0H) | + 3H,S{
2A1%* + 3S,0%" + 3H,0
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#
EX  AL(OH), | + 350,14 + 35

Al%* 4 9HPO? ~===A1PO, | + H,PO7
AIPO, + 4OH"==A10; + PO%~ 4+ 2H,0
2A1°* + 3CO%~ +

21
(& &R

Al%* + 3CH, COO‘——-—‘AI(CHnCOO) s (A ER )

AI(CH,C00), + 2H,02%A100m),C,H,0,
+2CH ,COOH

[AI(NO,),] 4AI(NO,), ~2=2A1,0, +12NO,* + 30,1

[AL,(CO,),] Al,(CO,),2A1,0, +3C0,1

Al1,(COy), + 3H,0=—==2A1(0H) ;| + 3CO,}
[Al(CH,CO0),] AIl(CH,CO0), +3H,0

.9 A1(OH) ,CH,CO0|, + 2CH ,COOH
[AL,Si,0,-(OH),] Al,Si,
9H,S10, + A1,(S0,), + 3H,0
[KAI(SO,),+12H,0)mam) BHELKIR.
KAI(SO,) ,<=>K* + A%+ 4 2502~
Alst

+ 3H?*

O )
KA1(SO,),+12H,0 + 3KOH=—=AI(OH)
+2K,SO, + 12H,0
KAI1(S0,), + 4KOH==KAI0, + 2K,SO, + 2H,0
4KA1(SO,) , + 6NaOH=—=A1,(S0,) ; *2A1(OH),
' +2K,S0, + 3Na,S0,
Al1,(S0O,) ;- 2A1(OH) ; + 6NaOH=—=
+ 3Na,S0,.
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2A1(OH) ¢ + 3NaOH===Na,Al0, + A1(OH), + 3H,0
NagAlO, +Al(OH), + 3NaOH=—=2Na ,AlO, + 3H,0

2K+ A1(SO,), + 8NaOH=—=2NaAl0, +K,SO,
+3Na,S0, +4H,0
K,SO,+Al1,(S0,)+24H,0 + 6NH ,OH=—
2A1(OH), + 3(NH,),S0, +K,SO, + 2411,0
2KA17S0,), + 6NaHCO,;==2A1(OH), |

+K,SO, +3Na,SO, + 6CO,}
CGERR KB A HRLE)

5.3 & 4s’4p' Ga=¢69,72

[Ga) Ga + Cl,====22-Ga(l,
(R &&9)
A
2Ga + 3S=——=Ga,S,

2Ga + gHCl=—=2GaCl; + 3H, 1}

Ga + 2 GaCl,=2=3GacCl,

2Ga(g) + MnO73 + 3H,0O

MnO, () + 2Ga(OH) , (g

A
[Ga,0,] Ga,0;+ 4Ga===

3Ga,0

[Ga(OH),] Ga(OH), + NaOH=——Na(Ga0,] + 2H,0
CEEBH)

[Ga,S] 3Ga,5=2-Ga,S, + 4Ga

P e #
(Gas) 4GasEEEIZRG, 5 4 Ga,s
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5.4 8 5s’5p' In=114,82

[In]  In+Cl,—2-Incl,

2In + 3C1,=2=21nCl,
(Cly 4 774 #COL #48)
2In + S——In,S

2In + gHCl=—=2InCl, + 3H,%
(HH2SO4T X 2 AN A

In+ 2HCl(+) —’E‘%i%fﬁzlnC] . +H,

2In + gHCIO, (#) + 16H ,0=——==
2In(Cl0,);+16H,0+ 3H,%
2In + HNO ,=—==2In(NO,), + 3H,
[In,0;,] In,O,;+ 3H,===2In+3H,0

In,0, + 2H2é1n20 + 2H,0

2In,0, + 6C1,=2=4InCl, + 30, }
In,0, + 6HCl——2InCl, + 3H,0

[In(OH),] 2In(OH),2%1n,0, + 3H,0
In(OH) ; + NaOH Na(InO,] +2H,0
In(OH); + 3NaOH (3 §) ==Na4InO; + 3H,0
2In(OH), + 3H,S0,——1In,(S0,), + 6H,0
2In(OH), + 3H,Se0, + 4H,0
In,(Se0,),+10H,0|

[Na,InO,] 2Na,In0, +3 (NH,),CO, + 6H,02

2In(OH),| + 3Na,CO, + 6NH,OH
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R f’J

[InFg)] 2InF, + 3H,=—

zlnl + 6HF

. 2InF; + 3H, 0 In ,0:] + 6HF
[InCl] 3InCl f——=InCl3 +2In

HZO

[InCl,] 3InCl, -2InCl1, +In

[InCl;] 2InCl, + 3Zn==2In} 4 3ZnCl,

A
InCl,(4) + 2In =3InCl

B R
2InCl, + 6NaOH=—=In,0,+3H,0 + 6NaCl
InCl, + 3NaOH 3 gy ==In(OH) | + 3NaCl

In®* 4+ 30H " ====In(OH), |
2InClt, +
(&)
InCl, + 3KIO,=——In(10;) .} + 3KCl
+ §NaCl
In, (5,0,),

In,S; +3Na,SO, + 650,71
8InCl; + 9Na,SeO, + 28H ,0====18NaCl + ¢HCl
+(In,(Se0;) 33, (In(OH),3,+2211,0|

4 b +6NaCl
(g &)

2InCl, + 2BaCO4 + 2H ,0=—==

+ 2BaCl, + 2HCl
2(COy) 5! + 6NH CI
| + 6KC1

(£ &)
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2InCl; + 3Na,C,0,——In, (C,0,),;| + 6NaCl
(&)

4InCl, + 3K ,Fe(CN) y===In,(Fe(CN) 44| + 12KCl
(gé&)
[In,S] 3InS=—==In,S; +InG x5 &)

[Tn,S,] In,S,+ 2H,=2=In.S| +2H,S
(E8)

In,Sg; + (NH,) ,S=—=2NH,(InS,]

A
[In,S} 2In,S+50,==2In,0,] + 250,

{In,(SO,);] In,(S0,);+ 6H,0==2In(0H),} + 3H,S0O,
In,(SO,); + 6NH OH=—=2In(OH) |
+3(NH,),S0O,
In, (SO,) ;) + 3H,S=—=In,S,| + 3H,S0,
(x8)
In, (SO +H,S0,¢i3¢) + 7TH,O=——
In,(SO,);+H,S0,.7H,0
In,(SO,); + 4Na,C,0, + 6H,0=3Na,S0,
+2[(NaIn(C,0,),(H,0),-H,0]
In,(S0,), + 4K,C,0, + 6H,0—=
2(KIn(C,0,),(H,;0),-H,0) + 3K,SO,
In,(SC,); +4(NH,),C,0, + gH,0====
3(NH,),S0, + 2(NH,In(C,0,),+(H,0),-H,0)
In,(SO,); + 2C,H,OH + 5H,0===
In,0(S0,),+6H,0| + (C,H;),S0,
[In(NO;);)] In(NO;); + 3NH,OH—=
In(OH),| + 3NH,NO,

4In(NO,), + 4NaHSO, (i ¢ + 10H,0=2=1NaNO,
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+ 8HNO, + Inz(Sos)3.2[In‘(OH)3j-5H20+SO,1§
[(C4H);In] 4(CH;),In+0,

*_E
===2((CH;),In],0+2C,H,

CeH,),In+0,L2%% o C H, ),In),0+4CH
4((35;_*{;))3 n+ "it;*tsdez[( oHg)  InJ,0+ 4C H,

5.5 $& 6s*6p' T1=204.37

[T 271+ 3C,22 1100,

9T1+ H,S0,=T1,S0, + H,4
(REHARFS, TITRS & RE &)
3Tl + 4HNO, (%,==3TINO, + NO + 2H,0

(TIOH] 2TIOH 211,04+ H,0
(@ 80
TIOH + HNO,=—=TINO, + H,0
[TI(OH),] TI(OH), + 3HCI==TICI, + 3H,0

[TICl} 2TICI+ H,S=—=T1,S| + 2HCI
(X&)

2TICl + (NH ) ,S=—=T1,S + 2NH Cl
(r1,so0,1 T1,S0, + Ba(OH), 2TIOH +BaSO, |
T1,50, + 4K ;Fe(CN) 4 + 6KOH——=4K ,Fe(CN),
+T1,0, +K,SO, + 3H,0
[T1,CO,] T1,CO;+ 2HNOg=—=2TINO, + CO, + H,0
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BAE W K&

6.1 8 3d'°4s' Cu=63,546

[Cu]  Cu+Cl,22

CuCl,
Ui e)

N
2Cu+ 0wz 0 T 2040

9Cu + O, +H,0 + CO,==Cu, (OH),CO,

e e e o) (5 1)

t 2 W
6Cu(se #) + 2NH (g)=—=2Cu ;N + 3H,
5T —30
2Cucmmy +NO,22=2E 0y No,
(5 &)
Cu + 2HCl(%) + H,0,=CuC(l, + 2H,0
(R HHCIL% M)

2Cu + 4HCl(z) + 0,=2=2CuCl, + 2H,0
(L AHO2F RAE, %2 ACCUCLI B HF)

Cu + 2H,50, () ===CuSO, + 50,4 + 2H,0

A
2Cu + 2H, S0, (#. #)+ 0, (zg)=—

2CuSO, +2H,0
(%3069 # H,S0,, #HCI5CURAR)

3Cu + 8HNO, (#)==3Cu(NOy,), + 2NO?t + 4H,0
Cu + 4HN03(*)ﬁcu(Nos)z + zNoz + ZHzO
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[Cu,0]

Cu, 0+ GHNO

Cu + 2HNO

.+ 2NO, ¢
+2H,0
(L4 % 4R CuSO-5H,0)
Cu + 2FeCf,——CuCl, + 2FeCl,
(R B Tk ) 97 ) 3640 A 2L BB

9Cu + FeS=2=Cu, S| + Fe
2Cu +(NH,),S==Cu,S| +2NH, + H,
afCu(CN), 3
+2NaOH + H,}
3NaCu(CN),
+ 3NaOH + Bi}
3Cu + 6NaCN + Na4AsO, + 3H,0===—=
3NaCu(CN), -6NaOH + As|
3Cu + 6NaCN + 2H, 0 + NaS5b0, ===3NaCu(CN),
+ Sb} + 4NaOH

3Cu + 6NaCN + Bi(OH) ;==

2Cu .0+ OZ_A_4CUO
(e iy T AEE1000°C)

Cu,0+ C=—“A——“2Cu + CO%

Cu, 04+ Mz 4 8) —2Cu + MO
LA % 8 BL)

Cu,0 + Si0,=2=Cu,0:5i0,

Cu,O¢my -+ BaOz(@)=2CuO+BaO
Cu,0+ 4NH,OH=—=2({Cu(NH,),0H] + 3H,0

(Xﬂt&-ril't)
Cu,0+H SO4<,;,>———CuSO4+Cu+H 0
==2Cu(NO,4),; + 2NO, t + 3H,0
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[CuO}

Cu,0 +MgCl, (#) + H,0—=Cu,Cl, + Mg(OH),

A
2Cu,0¢m) + Cu,S¢m)=—6Cu| + S0, 1%
5Cu,0 + 2CuP==P,0, + 12Cu}

X%

3Cu,00m) + 2KNO, (11,2 256Cu0 + 2NO + K, 0

3Cu,0 + K,Cr,0, + 10H,S0, (#)===Cr, (50,),
+6CuSO, +K,SO, + 10H,0

1Ccuo22E2E 004,01+ 0,1

(Cu,0f 45 2)

CuO + H,=2=Cu + H,0

2Cu0 + C2-9Cu + CO,

CuO +Fe ——~Fe0 +Cu

2Cu0 + Fe22-Fe0 + Cu .0

r]uu-

CuO + Cu—=Cu,0

2CuO + Zn () + 4HCl(jy=—=—==Cu,Cl, + ZnCl,
(@15 )

+2H,0

2Cu0 + 250, + 0,==2CuS0,
(M SO 4] 1xCuSO 4 6y & )

)

2CuO + 3FeO;§’——:&—Cu ,O0+Fe;0,
CuO 4+ 2H*=—=Cu?* + H,0

CuO + 2HCl=—=CuCl, + H,0

CuO +H,SO, CuSO, +H,0
CuO + 2HNO,=—=:-Cu(NO;), + H,0

Cu0 +Co 2E&
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CuO + 2CH,COOH=—=Cu(CH_C00), + H,0

3CuO + 2FeCl, =2=Fe,0, + 3CuCl,

CuO + 2FeSO, + H,0 CuSO, +Fe,0, +S0O,
+H,

===3CuS0, + Fe,0,

3Cu0 +Fe,(S0,),

CuO +Na,B,0, —2NaBO, + Cu(BO,),
s +2H,0+S
2Cu0 + 2(NH,),S,=—=Cu,S +4NH,; +S ,..,,
+2H,0
4CuO + 2NH ,OH=—= ,0+3H,0

e
[Cu(OH),] Cu(OH), &Cu0+Hzo
Cu(OH), + AN

(Iea’ tb‘)
Cu?* +4NH,;H,0=—

+4H,0
,+H,0
(re)
+H,0
2(Cu0, +H,0) == 2Cu(OH), | + 0,1
2Cu0, +2H,0=——=

2Cu(OH), +CO, + H,0==CuCO,+-Cu(OH), }
(LEE)
+2H,0

CuO + NaOH
+H,0

ey
Cu(OH), (s &> +NaOHcy)

Cu(OH), + 2NaOH===Na,[Cu(OH) ]
(€1 D)
g B B R AT



Cu(OH), + OH"==HCuO; + H,0
(&2
Cu(OH), + 20H ===CuO}"~ +2H,0
Cu(OH), + 9HF=—=CuF, +2H,0
Cu(oOH), + 2HCl—=Cu(l, +2H,0
Cu(OH), +H,S=—==CuS| +2H,0
Cu(OH), +H,S0,=—CuS0, +2H,0
Cu(OH), + 2HNO,=—Cu(NO,), + 2H,0
Cu(OH), +2H*—=Cu?* +2H,0
3Cu(OH), + 2KBr=—=Cu,Br,-Cu(OH),-H,0
+K,0,-H,0
2K,0,+H,0==4KOH + O, }
2Cu(OH), + (NH,),S0,=——Cu,(OH),SO0,
+2NH, +2H,0
Cu(OH), + (NH,),SO, + 2NH==CuSO, «4NH,
+2H,0

2Cu(OH), + (NH,0OH),+H,S0,—
Cu,080,-2NH,OH + 3H,0

2Cu(OH), +C¢H,,0,—=Cu,0| +C¢H, ,0,
(42 &) CEL TS

+2H,0
Cu(OH), +C;H(OH) ;=—=C,H(OH)O,Cu
(4 @A)
+2H,0

$e B
{CuCl] 2CuCl+Cl, =2CuCl,

CuCl + 2NH, «H,0==[Cu(NH,;),]* +Cl- + 2H,0
(%CuFsh, ATHCUXMARAERE, XKLGE)
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HEANE HK

[Cu,Cl,] Cu,Cl,——

[CuCl,]

CuCl¢p) + HCl(%)=—=
(MR, TaCuClE#iLid &)

CuCl, +Cu}

2Cu,Cl, +0, (5 %) ==2Cu0 + 2CuCl,

HCI
Cu, C1, + 200224 ¢y, c1,.200

(4 #CuClis FHCl, #i@ACO)
Cu,Cl,+2CO + 4NH,

COONH‘
COONH
Cu,Cl, +2H,
Cu,Cly(#rspey) +
Cu,Cl, + 2NaOH (4,
Cu,Cl, + 2Na0H(4)§) Cu20+ 2NaCl + H,0
Cu,Cl, (s 5 %) + 2NaOH=—=Cu,0.H,0/| + 2NaCl
Cu,Cl, + 4HCl==2H,[CuCl,]
Cu,Cl, + 2KCl 44 y==—==2KCuCl,
Cu,Cl, + 4KCl(#)=—==2K,CuCl,
(TR & 8 KCLL 7T fig A7 K3 CuCly)
Cu,Cl, + 2NH,OH + HC=CH=—=CuC=CCu}

+2NH,Cl+ 2H,0

Cu,Cl, +4C,H,
(oL3E) CINE

2CuCl, "*“2CuC1+Cl 21

2[CuCl, ‘ZH O]== Cu(OH)Z‘CuCl + 2HC1}

+ 2H,0
(RACu,yClye2H ,0 m # % 1 2] £kCuCly)

2
CuCl, (i) —Cuy + Cl,t
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CuCl, + H, =2=Cu + 2HCI
CuCl, +Zn=—=7nCl, +Cu
CuCl, + Fe==FeCl, +Cu

CuCl, + Cu =2=2CuCl

(&4
(CuCly gk £ A 2k 8k 84D

4CuCl, (%N) + 6KOH(-é—N) 850

CuCl,+(Cu0),+2H,0+6KCl +H,0

CuCl, + 2H,PO —*—~Cu(P0 ), +2HCl +2H,0
3CUCl, + 2H,PO, (s a5 ry—ro22® oy (PO,),
+ gHC1
2CuCl, + H,PO, + H,0=—=
+ 2HCl1
6CuCl,
+ POCI,
CuCl, + 2KCl + BaCl, + 6NaNO, CuBaK,+6NO,
+ gNaCl

CuCl, + 2NH,Cl + BaCl,
CuBa(NH,),*6NO, + 6NaCl

6CuCl, + 2NH,Cl1=2=3Cu,Cl, + §HCl + N,
Cu(l,

CuCa(NH,),+6NO, | + 6NaCl
9CuCl, + 2KI=—-2CuCl + 2KC1 + 1,}

2CuClZ + Cuzs::.::ZCu2Cl2 + Si
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T
2CuCl, + zNa,S,Os"—ﬁ,—r‘—&—’m-—“—l-"—T——

Cu,Cl,
+Na,S,0, + 2NaCl
CuCl, + K, Hg(SCN) ,==CuHg(SCN) ,| + 2KCl

{Cu,I,] Cu,l, +I,=2Cul,

Cu,I, + 3MnO, ézCuO+ Mn,O, +1I,

Cu,I, + 2NH JJ—=(NH,I),Cu,lI,
Ch A B AT )RR

(Cul,] 2Cul, =2=Cu,I, +1,

[CuS] 2CuS+0,=2=Cu,S + SO, }
CuS +Zn + 2H*=—=Cu| + Zn?* + H,S%

CuS + 2Cu,02Z-5Cu + S0, 4

3CuS + 14HNO, (3)22=3Cu(NO,), + 3H,S0,
+8NO+ 4H,0
CuS + 2HNO, (% )==Cu(NO,), + H,S
H,S + 8HNO, (x)=——=8NO,} + H,SO, + 4H,0

B3, CuS+ 10HNO, ()==Cu(NO,), + H,SO0,
+ 8NO, +4H,0

3CuS(m) + 8HNO, (%) ==3Cu(NO;), + 35|
+2NOt + 4H,0

(g2 # HNO;,, #?Rﬁ'—}-f’sﬁimm, %f’ﬁi’-}ﬁt, *H 86

5T ki M HCD
3CuS(m) + 2HNO, (3% ) + 6HCl=—=3CuCl, + 35|}
+2NO% + 4H,0
2CuS + 10CN"=—=2[Cu(CN) {7+ 252~ + (CN),
2CuS + 10KCN==2K ,Cu(CN), + 2K ,S + (CN),
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[{Cu,S]

[CuCN] 2CuCN + 2FeCl,=2=2CuCl + 2FeCl, + (CN),

CuS + 2Ag*=—=—Ag,S +Cu?**

2Cu,S + 30,=2=3Cu,0 + 250, |
PP AR L)
2Cu,S + 50, ZEXER ) 0450, + 2Cu0
Cu,S+ 2Cu20~é—6Cu+SOZ1‘

Cu,S + 2Cu0=22C cy 1 50,4

(RAHY ¥R 5D
3Cu,S + 22HNO,===¢Cu(NO,), + 3H,SO,

+10NO4 + 8H,0

nCu,S + nFeS=22L y 453

Cu,S + 8KCN=—2K,Cu(CN), +K,S
Cu,S + 4CN"=—=2[Cu(CN), ]~ +S2~
B R

Cu,S + Fe,(SO,) ; =———=CuS + CuSO, + 2FeSO,

(R Cu,SEMHARE)
Cu,s +4Ag'=—=Ag,S + 2Ag + 2Cu?*

[CuSCN] CuSCN + NaOH s),=—CuOH + NaSCN

10CuSCN + 14KMnO, + 21H,50,==7K,SO,

+ 10HCN + 14MnSO, + 10CuSO, + 16H,0

[Cu,(SCN),] 4Cu,(SCN), 224Cu,S + 2CS,

[CuSO0,]

+3(CN), 1 +N,%
340C A Lk

2CuSO, ====CuSO0,+Cu0 + SO, }
acuso, 2282+ 9000 4 250,1 + 0,1
% B

CuSO,==Cu0O + S04 %
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O

Cus0,-5H,0 238 cuso,.3H,0 S cuso, .H,0

(Ee&) (Eqeé)

CuSO, 22591
(g &)
9CuSO0, + 2H,0 =FoCul + 2H,S0, +0,}
CuSO, +5H, 0 7K LI ¥ i 22 B
Cu?* + H,0==CuOH"* + H*
(#CuSO K it /5 % ife T 80 14)
BILCu(H,0),1*" + H,0==[Cu(H,0) OH]*
+H,0
2CuSO, + H,—=Cu,S0, + H,50,
Cu,S0, + H,===2Cu]| + H,50,
CuSO, + Zn==7ZnSO, + Cu}
CuSO, + Fe=—==-FeSO, + Cu|

CuSO, + 4NH,—=Cu(NH,),S0,
(&%)
CUSO4()}‘_7J¢) + SNHS""‘_CUSO,g * 5NH3
CuSO,+5H,0 + 4NH ;==-CuSO, «4NH,+H,0
(RE &)

+ iH,0

Cu?* +4NH, ==[Cu(NH,),]**
GRE &)
[Cu(NH,),1%* + H,S=—=CuS| + 4NH, + 2H*
8CuS0, + PH, (5 + 4H,0==4Cu,S0, + 4H,SO,
+H,PO,
3CUZSO4 + 2PH3;’_::3H2804 + 2Cu3PL
4Cu,S0, + PH, + 4H,0==H,PO, + 4H,S0,

+ 8Cu
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+ Na,S0,

CuSO, =
(M=Ca, Mg, Zn, Pb)

! CuS0, -3Cu0) + 3K, S0,
+3H,0

N
4CuSO, + 6KOH=

4CuSO, + 6NaOH + 2H ,O0=——
CuSO,:[Cu(OH),],+2H,0 + 3Na,SO,
CuSO,

CuS0, + 2NaoHE=2L.Cy0, + Na,S0, + H,0

CuSO, + 2NH,0H==(NH,),S0, + Cu(OH), |
Cu(CH), + 4NH,O0H==—Cu(NH,), (OH),
+4H,0

9CuSO, + 2NH, + 2H,0 22-Cu, (OH), 50, |

(e)
+(NH,),S0,
2Cu?* 4+ 802~ + 2NH ,OH (% g x)=—==(CuOH),S0,}
+2NH"*,
(CuOH),SO, + 8NH ,OH(;3 &) ——
2[Cu(NH,), ]“ +S0%~ +20H" + 8H,0

CuSO, ¢4) + 2HC1 (ﬂ«—u

CuSO, +H,S —ﬁiﬁCusHH S0,

2 CuS"=—CuZSL +S
3CuS0O, + 3H,S0, + 3H,0=-=
CuS0,+Cu,S0,.2H,0+ 4H,S0O,
CuSO,;:Cu,SO;«

CuClo +H,S0,

3CuSO, +2H,0
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BAE WK

N

2CuSO, + 2H PO, =—=2H,PO, + 2Cu| + 250, + O,
CuSO, + 2H,PQ, + 2H,0==CuH, +H,S0,

+ 2H PO,
CuSO, + 2NH ,Cl==CuCl, + (NH,),S0,

CuSO, + 2NaCl + Cu (5y===Gu,Cl,} +Na,SO,
8CuSO, +65SnCl,=—=2Cu 0| + 3SnCl, + 850,
+3Sn0,
2CuSO, + 2KI +S0, + 2H,0=—=Cu,1,} +K,SO,
+2H,S0,

2CuSO, + 2KI(miy + SO, +2H,0==2Cul]
(g¢)

+2KHSO, + H,S0,
2CuSO, + AKI==Cu,1,} + 2K,S0, +1,}
2CuSO, + 4KI==2Cul| +2K,SO, +1I,
2Cu?* + 41" ==2Cul| +1,

CuSO, +ZnS ZnSO, + CuS)
(CuSsZnS# # §)

2CuS0O, + 4dKCN=—=2CuCN| + (CN),* +2K,S0O,
(&)

CuCN + 3KCN=—=K;(Cu(CN),]
2CuS0, + 2KSCN==2CuSCN| +K,SO, + S0,
+0,%

9CuSCN + 9KOH 22,0 «H,0 + 2KSCN
Cu,0 + 2FeCl, + 2HCl———3CuCl, + 2FeCl,
+H,0
2Cu(CNS), + H,S0, + H,0——Cu, (CNS) ,
+ 2HCNS + H,S0,
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2CuSO, + NaHSO, + 2NaCl + 3NaOH=—=Cu,Cl, |
a)

+3Na,SO, +2H,0
4CuS0O, + 2NaHSO, + 8NaCl + 3Na,COg=—=
4NaCu(Cl, + 6Na,SO, +3C0O,% +H,0
2CuSO, + NaHSO; + 2NH ,SCN + H,0—=
2CuSCN| +NaHSO, + 2NH, HSO,
CuSO, +X,S0, + 6H,0—=—=K,S0,+CuS0,+6H,0

&
20CuSO, +5H,03 + (NH,),50, 5222 (cuso,),

«(NH,),S0, +10H,0

CuSo,

Cu(S0,),+6H,0

2CuSO, + 4FeSO ,=—— 2Cu+2Fe (SO,
(M) (raig)
(AeRmBAY AL

CuSO, +Fe,(SO,),; + zFe 4FcSO4 + Cu
2Cu’t* + S0~ + 20H"<=Cu,, (OH) .50,

Cu,(OH),SO,(m) + 2Na0H zCu(OH)z
+ Na,SO,
Cu,(OH),SO, +8NH; 3 ¢) =
20Cu(NH,) J** + SO~ + 20H"

fE1
2CuSO, +2Na,8,0; ey +2H,0 Ee=Cu,s|

+S + zNaZSO4 +2H,SO,
===Cu,S0, + Na,S,0,
+Na, SO,
Cu,S,0, +2Na, S0,

2CuSO, + 2Na,S,0,

2CuSO, + 2N2,S,0,=—=
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AR WK

ik
12CuSO, +16Na,S,0, cx)+ 24NH,OHEZE

2((Cu,5,0,),+(Na,S,0,),+(NH,),S,0,+6NH, 1}
GRE &)

+ 4(NH,),SO0, + 8Na,S0, + 18H,0 + 30, 1

CuSO, +Na,S,0, 3+¢) ==Cu+Na,S0, +250,1

Cu + 2Na,S,0,—=CuS| + Na,S,0; - Na,SO,

2CuSU, +Na,S,0, + 4NH,0H===Na, SO, + Cu.S0,
+ (NH,),S0, + (NH,),50; +2H,0
4CuSO, + 8AgNO; + 18Na,S,0, + 16NH ,OH=—=
+2(Cu,S,04+2Ag,5,0,+5Na,S,0,+6NH, 1|
+2(NH,),S,0, + 8NaNO,
+4Na,S0, + 14H,0 + 0,1}

CuSO, + Ba(NO,),==Cu(NO,), + BaSO, |

# 3
CuS0, +K,C0, 22K,50, + Cu0| +CO, 1

2CuSO, + 2Na,CO, + H,0=—=Cu, (OH),CO, |
+2Na, S0, + CO,*
7CuSO, + 12Na,CO, + 10H,0===-2CuCO,
«5Cu(OH), | + 7Na,SO, + 10NaHCO,
5CuSO, + 8Na,CO, + 3H,0==5Cu0.2CO0, |

+ 5Na, 50, + 6NaHCO,

%8
5Cu0.2CO, +2Na,CO, sy +7H,C=

5Cu(OH), | + 4ANaHCO,
130CuS0,-5H,0] + 3(Na, CO;+10H,0) + 14NaOH

—===3CuCO, +3(Cu(OH),+H,0]}
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+Cu,4(SO,),(OH),+2H,0} +10Na,SO,
+CuS0, -Cu(OH), + 90H,0
CuSO, + 2NaHCO, (k) + 2H,0=—
CuS0, -Na,CO, +3H,0 + 3CO,
E e
i

3CuSO, +3CaCO, +H OER*A,F’sCaSO

4+ 2CuCO,«Cu(OH),| +CO,*
& H)
CuCO,.Cu(OH), +2H,50,,=—=2CuS0,
+CO,t +3H,0
CuSO, +K,Cr,0, + {CiH,N=—
Cu(C;H N),«Cr,0,| +K,SO,
(€5 3:3)

2CuSO, +K ,Fe(CN) g2y, Fe(CNY, |

(e §)

+2K,S0,
==2Cu(OH), |
+ (Fe(CN)41*4~

Cu,Fe(CN), + 40H"

2T % CuSO,-2NH,0H |
GRE &)
4(CuS0, +5H,0) + (NH,0H) , + 211C1 + 1 0KOH

==2Cu,0+N,0 + 2KCl + 4K,S0, + 29H,0

CuSO, + 2NH,0H

—T- 07 \.;ﬂ.
3000

3CuSO, (xx) +2CHCI, =3CuCl, + 35S0,

+2CO+H,0

PR TR U TR A R
CuS0, + 2NaOH==Cu(OH), | + N&,S0,
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A

2Cu(OH) , + HCHO

Cu,0} + HCOOH + 2H,0
(4= 8)
8t 2Cu(OH), + 2HCHO + 2NaOH=—=2HCOONa
+ Cu,0{ + 84,0
(4= 8)
SEBRH V5 R B B
2CuSO, + 4NaOH + C,H, ,0,——=C,H,,0,COOH
CEL 1)
+Cu,0| +2Na,SO, + 2H,0
(= &)
sk

CuSO, +2C,H,NS,
(R X A Eek)

Cu(C,H,NS),!

+H,S0,
3CuSO, + 6C,H,COONH, + C,H, ,N,=—=
3(NH,),S0O, + Cu,(C,H;C00),C,H,,N,|
(Ee)
CuS0, +2C;H,0,NNa=—=Cu(C,H,O,N), |
(HEXKTHH) €18

+Na, SO0,
CuSO, + 2CsH N + 2C¢H,COONH ,——
(veeg) (KT8 &)

{(C;H;N),(C¢H;CO0),3Cu] + (NH,),S0,
(EE)

B
CuSO, +C, ,H,0, +H,0 22, H,0,Cu-H,0|
K& R CRELH
+H,S0,

CuSO, +2C, ;H,NO, + H,O0—
CEMTH)
(C,,H{NO,), Cu-H,0| +H,50,
(=& 4 f)
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3CuSO, +2C,0,H, + 6NaOH===Cu (C,O:H;),
(¥ X8
+3Na,S0, +6H,0

CuSO, + KNaC,0,H, + NaOH—=KCuC,O,H,
CEA BT H)
+Na,SO, +H,0

[Cu,S0,] Cu,SO,==CuSO, +Cu}
(hokF 85 MR 8D
200°C

2Cu0
+2CuS0,

Cu,SO, + NaOH=—=Cu,0} + NaHSO,

2Cu,S0, (%) +0,; (a2

A
[Cu(NOy),] 2Cu(NO;),==2CuO +4NO,% +0,}
200C

2Cu(NO,), 2Cu0 + 4NO + 30, %
Cu(NO;), + 4iNH;==(Cu(NH,),J(NO,),
Cu?* +4NH, -H,0==Cu(NH;){* + 4H,0
Cu(NO,), + ZnS—=CuS| + Zn(NO,),
Cu(NO,), + Pb(NO,), + 2NH ,NO, + 6NaNO,

==6NaNO; + CuPb(NH,),6NO, |
(2 &)

3Cu(NO;), 4 .taf> +3Na,CO, (4) +H,0
===2CuCO, .Cu(OH),| + 6NaNO, + CO, ¢}
Cu(NO;), +K,CrO,==CuCr0,} + 2KNO,
[Cu(PO,),] Cu(PO;), +H,;S——=2HPO, + CuS|
Cu(PO;), + (NH,),S=—=2NH PO, + CuS}
[CuSiO;] CuSiOy.2H,0+ H,SO,===CuSO, + SiO,
+3H,0

[CuCO,] CuCo,=E=Cu0+CO,1
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CuCOy, + 2HCl==CuCl, +H,0 + CO,}
(HF, HBr¥y T 4 £ MK L)
CuCoO

CuCO, +Na,CO,+3H,0
TR

[Cu(CH,C00),] 2Cu(CH,CO0), + 4KI——Cu,I,}

+4KC,H40, +1,

4Cu(CH,C00), +K.SO, +7H,0 =—=2KC ,H,0,
+ CuS0,.3Cu0.4H,0| + 6HC, H,0,

GREE)

4Cu(CH,CO0), +Na,SO, + 7H,0=—=2NaC,H,0,
+ CuSO, «3CuO.4H O + 6HC,H,0,
4Cu(CH,CO0),

+6HC,H,0, + 2NH,C,H;0,
+ CuS0O,-3Cu0.4H,0|

3Cu(CH,C00), + CuSO,
CuSO0, »3Cu0.+4H,0| + 6HC,H,0,

[Cu,(OH),CO,] Cu,(OH),CO, (mp) —==2Cu0+CO, 1}
+H,0

Hik

Cu,(CH),COy—===2Cu®* +20H" + CO:~
[Cu') Cu* +2NH,=—==[Cu(NH,),)"

(4 )
% #
2Cu* + 20H"==Cu,(OH), | ==Cu,0| +H,0
(4= &)
ZCU+ -I-SZ-ZC:U_?_SIv
Cu* + ACN ===Cu(CN)$~

Cut +5,0i ==
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[Cu?*)] 2Cu?* 4 2Cl” +80, + 2H,0——=Cu,Cl,]| +S0%~
+ 4H*t
2Cu?* 4 4I"==Cu,I,} +1,
4&)
Cul + CNS"—=CuCNS| + I~
2Cu?* 4+ 4I" + 802~ + H,0=—=Cu,I,| + SO2%-
(4 &)
+2H* + 21"
2Cu?t 4+ 4CN"—=Cu 2((éJC@lf‘\I)) .4+ (CND 4

2Cu** 4 (Fe(CN) 414 "==Cu, (Fe(CN) )}

(34 8)
HCl
2Cu?* 4+ K Fe(CN)y ———Cu,(Fe(CN) 41} + 4K*
Cu,(Fe(CN) ) + 4OH"==2Cu(OH),
+ EFC(CN)GJ4-

Cu? * + 2CNS-==Cu(CNS), |
2Cu? * 4+ 2CNS~ + H,SO, + H,0==Cu, (CNS), |

+S02- + 4H?
T XM
Cu?* +S8?” ===—===>CuS
RERr
2Cut* + 25,08 + 2H,0 =2ERT oy 51 4 4H?
, +250%"+ 8]
2Cu** 4+ 25,02~ 2Cu* +S,0%~
Cu* +8,0%~ Cu(S,04)"
(Lit£695:032- 44 T)
3Cut* + 2HPO? “===Cu, (PO,), + 2H*
(R &)

Cu?* 4 4NH,;«H ,O=——=[Cu(NH,},1** + 4H,0
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Cu®** + EDTA(H,Y2 )=—=CuY?" +2H*
(C-E-H)
(EDTAf L —kwLE k)
Cu?* + C4H,CHOHCNOHC  H ;===
(XA R

C¢H;—CH—C—C,H,
| I i
(0] NO
N/ i
Cu

+ 2H*

. Cu iR {ER B Cu AR Cu RFCu B 5 M
MR KR ER R, BI8ERSSY

NH NH
=" [ s=c{ 2]*(»4\%)

Cult + 4S=C
\NH2 4

\NH,

. o . NH—NH—CH,
—=Cu?* + LS:C\ =
2 NH—NH—C, H,

NH—N—C H;
/
S=C Cu-4- +3H*
N=N—C,H,
(K#E)

s
%Cuzw (CZHE)ZN—C< =
SNa

S
c,H,),N—cZ NLlcu+Nat
( 2 5)2 \S/ 2
E 444
AR =RRPHUHEXANLD, D, T, O ]
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Cu?* + 2(C4H,(CO)NOI"===CurC,H,(CO)NOJ, |

(ARH R (BEFAKAERE &:5&)
Cc—C
Vi AN
Cut* + (CSNH,),22* HN L] Nfll +oH”
(=R T =) H i
N/ !
Cu

Cu?* +2(NH,—CH,—CH,—NH, ) ==
(L=8)
CH,—H,N, ,NH,—CH,

(T e My

CH,—H,N” ~NH,—CH,
€23 D]
[Cu,FeS,;] Cu,FeS, +9Ag*=—=3Ag,S +3Ag+3Cu?*
+ Fe3*

[CuFeS,] 2CuFeS, +0,=2=Cu,S + 2FeS + SO, }
(FP5)

[Cu(NH,;)2*] [(Cu(NH,),)%** + Cu==2[Cu(NH,),J*
{Cu(NH,;) 3580, + 2H,S0,~==2(NH,),SO,
+ CuSO,

(Cu(NH,), 2% +S%": CuS| + 4NH,
(Cu(NH;),J** +4H* + 4H,0=—=Cu(H,0)2*
+ 4NH;
2(Cu(NH,) 12" + 4CN"==2Cu(CN), + 8NH,
2Cu(CN) ,—(CN), + 2CuCN}
(ge)

[Cu(NH,);]1 2(Cu(NH,),l*+4NH,+H,0+0,
2{Cu(NH,),1%* +40H" + 2H,0

Cu(NH,;) ,Cl + CO=——=Cu(NH,;) ,Cl.CO
CAM 2 £) (— RS RI TR RS
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[CuCl,}?~ ([CuCl, )2~ +Cu====2(CuCl,)"

(B £He’>0, RATUMRGT, OATALTEREAEPRELHE
B 4o Te0>0, EHMALTUIRIFEETF & B A0t iF, 4 Re2L0,
CHABLAREERETFT O AKRET, HAERRT QLT

6.2 4R 4d'°5s' Ag=——107,868

[Ag] Ag ) +F, AgF
(B4 &)
2Ag + Cl,==—2AgCl
(FrAgm i Z 42 8 AClp)

e dhy AR
4Ag + O,————2A¢g,0
CHRBEFETRARL)
0, +20,%

P
2Ag (ray +H onA ,0+H,0

Ag,0+H,0,- 2Ag+0,+H,0

270°C

2Ag +2H,0, + 2H,SO,: Ag,S0, +50,1 +C,%
+4H,0

4Ag + 4HCl + O,——=1AgCl| + 2H,0
(HBr, HI&L# £ fdd R 5D

2Ag + 2HI (g i) =—=2Agl| +H,}
(B #He'>0, ¥R i)

4Ag+ 2, S+ 0, (x %) =—=2Ag,S+2H,0
(EEEE, RO TAA R

§Ag + 6HCIO, —2—AgCl + 5AgCIO, + 31,0

E #HH,SO %
6Ag + gHIO, > T=Z2otER Ao) L sagl0,

+3H,0



;i) 185

2Ag i +2H,50, (., %) ==Ag,S0, +50,1
+2H,0
3Ag+ 4HNO, (#) ==3AgNO,; + NO} +2H,0
Ag+ 2HNO,; () ——=AgNO,; +NO,} +H,0
TS

3Ag + 8HNO,=——3Ag(NO,), + 2NO + 4H,0
Ag(NO,), + 2C,H,OH + 4HNO; ——
Ag(ONC), +2C0,1 + 2NO, 1 + 2NO?} + 8H,0
CE )
Ag(py+FeCly (gmy ==AgCl} + FeCl,
(FAgCIE A i AgH 1)

dp
Ag (wp) +HgClyx§) =—HgAgCl,
L
3HgAgCl,==Hg + Ag + 2AgCl + 2HgCl,
HgCl, Gt x) +2Ag=—=2AgCl+Hg

4Ag(x) +2Na,S +2H,0 + 0,=—=2Ag,S| + 4NaOH
(RABH 4 Rae )

3Ag + 6KCN + 4HNO,==—=3KAg(CN) , + 3KNO,
‘ +NO+2H,0

2Ag + 4KCN + 2H,0——2KAg(CN) , + 2KOH + H,
(AgL e LR E)

4Ag + 8NaCN +2H,0 4+ O,==4Na[Ag(CN),]
+ 4NaOH

2Ag +Hg(CN) ,=—=Hg +2AgCN

VAN
2Ag + Hg(CN), + 2KCN=—=2KAg(CN), + Hg|

2Ag +K,S,0, + H,0=—=Ag,0 + K,SO, +H,S0,
Ag,0+H,S0,~—=Ag,SO, + H,0
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2Ag +2Na,S,0, (20%) + 2H,0=—=

Ag,0,| +2Na,SO, +2H,SO,
Ag +Fe(NO;) ,=——=AgNO, + Fe(NO,),
2Ag + Hg(NOy) ,=—=2AgNO, + Hg|

Fes+
5Ag +MnOy +gH* =:e—*~——*"ﬁ‘@-5Ag+ +Mn?* +4H,0

[Ag,0,] Ag,0,—=Ag,0+[0]
Ag,0, +2Cue=—=Ag,0+Cu,0
Ag,0+2Cu=—=2Ag +Cu,0
REECANRLE)
2Ag,0,; +2H,S0, (%)=—=2Ag,50, +0, +2H,0
2A8,0, + 4HNO; (;x)==4AgNO,; + 0,41 +2H,0
5A8,0, + 2Mn(NOy) , + 6HNOg=—=2HMnO,
+10AgNO4 + 2H,0

300C
[Ag,0] 2Ag,0—=4Ag +0,?

=
Ag,0 + H202*=2Ag +H,0+0,%

Ag,0+C0¥C)Ag + CO, 1
dxé)
Ag,0+4NH; +H,0 2[Ag(NH,;),]OH

Ag(NH,),0H + (NH,),S,04 + 2H,0=—=

NH,CI

3NH,OH + NH,AgS,0,}
Ag,0+2HF—=2AgF| +H,0
(4 &
Ag,0+ 2HCl=—=2AgCl| +H,0
he)

2Ag,0+N,H,—=4Ag| + N, +2H,0
)
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Ag,0+HCOOH =—= 2Ag¢ +CO, +H,0

Ag,0 +CH, CHOER o A ¢ | + CH,COOH
KRk

Ag,0+C H (OH) ,CHO——
G 3 4

2Ag

+C.H, (OH),COOH
CETTY

Ag,0+2(C,H,) NI+ CH,OH«—(C,H,) ,NOH
+2Agl} + (C,H,) ,NOCH,

[Ag,F]
[AgCl]

+2AgClO, + 16HF + O,
14AgBr + 2AgBrO,
+16HF + O,

16AgF + 8Br, + 8H,O( )

4AgF + 2C1, + Pt 223 AgCl), . PIF,

4ABF (1 4) +2Cl1, + Pt==4AgCl +PtF,
(Brodo 47 £ 50 85 & B
4AgF + 2CaO=—=2CaF, + 4Ag + O,

AgFug ) + HCl(rpay)=—=AgCl + HF{

Ag,F + NaCl—=NaF + AgCl + Ag
2AgCl (gpy +Ca CaCl, +2Ag]|
(Cu, Sn, Fe, AVYH A MM A E)
2AgCl gy +Fe—=FeCl, + 2Ag]
(Zngr 4y £ 5065 RRD
2AgCl + Cu==CuCl, + 2Ag} \

AgCl+ Cu—22CB% 0014 Agl

AgCl () +2NH,«—=[Ag(NH,),]C]
(AgBror £ MR 5, ARIENXRB)

[Ag(NH,),]
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-
9AgCl+ H,0 —2=9HCl + 2Ag + [O]
9AgCl+H,0, + 2KOH=——=2Ag | + 2KCl

+2H,0+0,
Ag* +2NH,OH %)y =—=[Ag(NH,;),]" +2H,0
2AgCl + 2KOH=—=—=::Ag,0+ 2KCl +H,0
AgCl + 2HCl &) —=AgCIl2~ + 2H"*
AgCl (gy +HCl ¢3¢y =T[AgCl, ]~ +H*
2AgCl+H,S (ax)y ===Ag,S+ 2HCI}

AgCl + 2HCN===H[ Ag(CN), ] + HCI
2AgCl + (NH S + 2NH,Cl
AgCl+ 2KCN<—=K[Ag(CN),] + KCI

2AgCl+ 3Na,S,0,—<=Na ,[Ag,(S,0,),]+2NaCl
(AgBr AgIH £ 85 B 5D

AgCl (g +2Na,S,0,

==[Ag(5,;0,),]1°"
+ 4Na* + CI™
U AgCLR iz & A%
2AgCl (%) +2Na,S,0,; +3H,0-—
(NaAgS,0,),+3H,0 + 2NaCl

AgCl + 2K ,S0,——=K,Ag(S0,), + KCl

2AgCl +Na, SO, ézNaCl +2Ag+S0,4+0,%
2AgCl+ AgNO, (i) ————(AgCl)z «AgNO,

3AgCl + Na AsO3
(Ag3;AsO;3 b AgCle 5 )

AsO,| + 3NaCl

£
2AgCl +K,C0, 2E-Ag,CO, + 2KC

2AgCl+Mn?* + 4JOH ==MnO(OH), | + 2Ag}
+2Cl- + H,0
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[AgBr]

4AgCl+ K, Fe(CN) j===Ag ,Fe(CN), + 4KCl

9AgCl + HCHOEER ) 111 + 2Ag) + CO

7L AR 70
2AgBr =0 o ag) 4 Br, Y

#H,S0,
2AgBr+ Zn—— s=s===gZntt 4 2BrT + 2Ag)

1000°C &
AgBr + Cu B Br 1 Ag

2AgBr + H,0 ____I\’_f();zzHBr +2Ag +[0O]

2 + HZ
AgBr (@) +2NH,==[Ag(NH;), "+ Br~
AgBr (@) +2NH ,OH<——[Ag(NH,;),]*
+Br~ +2H,0 —

[Ag(NH,),1Br + 2HNO,===AgBr| + 2NH ,NO,
3AgBr + 4HI (4 sy=—=HAg,I, + 3HBr
2AgBr + GKCN=—=2KAg(CN), + 2KCN + 2KBr
AgBr + 2KSCN=—=KAg(SCN), + KBr

100
AgBr + NH, 10, ~25-Ag1 + NH,BrO,
+ KBr

(R AgBriE )

£0:H ) NaBr

2AgBr +Na,SO0, + H,O
CHApA)

+H,S0, +2Ag}
s==[A8(5,04),7°"

(WA KL F B m)
+ 4Na* + Br~
4AgBr + 2NH ,OH=—=4Ag + N,O0 + 4HBr + H,0
2AgBr + 2NH,OH=—=2Ag + 2HBr + N, + 2H,0
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2 # %£558°C
[Agl] 2Agl=———2Ag| +1,}

Agl + Cl,e==AgCl+1ICl
ICl + H,O==HIO + HCl
2Agl + Zn—=7n%* + 21" + 2Ag]
2AgI +Zn + H,SO ,2===7nS0O, + 2HI + 2Ag]

3Agl + 3HgC=3Hgl + 3Ag
Agl (@) +2NH;==[Ag(NH,),1*+T"

Agl + 2KCN==KAg(CN), + KI
(kAgLE M)

Agl+ 2CN"==[Ag(CN),]1" +1I"
Agl+ 2KSCN (£ #) ==KAg(SCN), +KI
2Agl + 3Na,S,0,===(NaAgS5,0,),-Na,S,0,
+2Nal
[AGCN] 2AgCN =2=7Ag) + (CN), 1
£k ¥

2AgCN +Ca Gt #) Ca(CN), + 2Ag]
2AgCN + Zn + 2H*===2HCN} + 2Ag| + Zn2*
AgCN + 2NH ,OH===[Ag(NH,),]CN + 2H,0
AgCN + HCN===HAg[ (CN),]

2AgCN + H,50,=2=A¢,50, | + 2HCN}
AgCN + KCN==K[Ag(CN), ]
K[Ag(CN),] + HNO,==KNO, + HCN
+ AgCN}
AgCN + NH ,SCN==AgSCN| + NH,CN
(b8
[AgSCN]) 2AgSCN + Br,==2AgBr + (SCN),
(RE &MY i)

AN
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2AgCNS + Ca ;3 ¢) =2Ag + Ca(CNS),
(i S & FhTRE)
AgSCN +Zn + 3H*=—=HCN} + H,S% + Zn?* + Ag]

i lud

2AgCNS + 2H,S0, &) +3H,0

2NH HSO, + COSt + Ag,S} + CO,4
(R&)

6AgCNS + 16HNO, (%) + 4H20=A
3Ag,S0, + 3(NH,),S0, + 6C0O,;% + 16NO?}

AgSCN + KSCN==K[ Ag(SCN),]
. (#K,CA8(SCN)3). K;3CLAg(SCN)Y 1)

[AgOCN] 2AgOCN + 2Br,===2AgBr + 2CNBr + 0, }

2AgOCN + I,===2Agl + (CNO),
(A HCCl xRk AMAZOCNR B)

AgOCN + NH,Cl=Ag(l} + NH ,OCN
AgOCN + IOCN===AgI + (OCN),
[{Ag,S) Ag,S+Zn+2H'=—=H,St +2Ag| +Zn**
2Ag.,S+8CN- +2H,0+ O,==4[Ag(CN), ]~
+ 2S + 40H"
3Ag.S (m) +2NO; +8H"==6Ag" +3S (&)
+ 2NO + 4H,0

(ASNS) ASNB +12=—_ASI+IN3

LBk
[Ag.C,]1 Ag,C,+I, Z2ERY 0 L oag)

Ag,C, + 2HCl===2AgCl} + C,H,*}
[AgOCNBr] 18AgOCNBr + 6H,0
===18AgBr + 4(HNCO), + 6CO,13N,*

6 AgOCNBr + 8HCl(5)===22AgCl + 4AgBr
CGRERBED



+ 6CNCL+ 0,1 + Br,1 + 4H,0

[AgSCSN,] AgSCSN, + Br,—~1-BrSCSN, + AgBr
AgSCSN, + 2Br,——Br,SCSN, + AgBr

2AgSCSN, + 1,222 TR1 coN,), + 2Ag]

[Ag,Fe(CN),] Ag,Fe(CN), + 4HCl==4AgCl,
+H ,Fe(CN),
Ag ,Fe(CN)y + 4NaCl===4AgCl| + Na ,Fe(CN),
3Ag, Fe(CN), + 4FeCl,—=12AgCl}

(T3 #ALR)
+Fe,[Fe(CN) 1,
5 f+%)
Ag,Fe(CN) 4 + 4NH ,SCN——=4AgSCN
+ (NH,) ,[Fe(CN) ;]

[Ag,Fe(CN),]1 2Ag,Fe(CN),+2AgNO, +H,0,—=
2Ag,Fe(CN), + O, + 2HNO,
[[Ag(NH,),]Cl] 2[Ag(NH,),]Cl + Hg=—=HgNH,Cl
+NH,Cl+2NH, + 2Ag
[Ag(NH,),]Cl + 2HNO, ====AgCl| + 2NH ,NO,
[Ag(NH4),1Cl +KI + 2H,0==2NH ,OH
+ Agl +KCl
[Ag(NH,),]Cl + 2KCN(;t ) =—=K[Ag(CN), ]
+ KC1 + 2NH,
[[Ag(NH,;),]JCN] [Ag(NH;),]CN + 2HNO,=—=AgCN|
4 2NH,NO,
[[Ag(NH;),]*] 2[Ag(NH,),1* + Zn==2Ag|
+ [Zn(NH3)4]2+
2[0Ag(NH,), 1" +Sn2 *===Sn** 4+ 2Ag + 4NH,
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2[Ag(NH,),]1* + CH,CHO + 20H" ===
CH,COONH, + 2Ag| + 3NH, + H,0
[AgClO,] 2AgClO, +I,—=2Agl| + 2ClO,
(L LBRER TR

{AgBrO,)] A
[Ag;(104)]1 Ag;(10,) + 5HCl==5AgCl| + H;IO,
[Ag,SO,] Ag,SO, + 2HNO,==—3AgNO, + S0, + H,0

Ag,S0, + 502~ —=2[Ag(S0,)]"

t
2Ag + 2S0%-
[Ag.S0,] 21
Ag,SO, +H, 125CP{JH 250, + 2Ag
Ag,SO, + 4H, =282 40 54 4H,0
£ 58

Ag,S0, +5H,

2Ag +H,St + 4H,0

Ag,S0, + C=2-c0, 1 + 50,1 + 2Ag)

Ag,SO, + 2HCI (%) ==Ag,S0, . 2HCl}

Ag,SO, + 2HCN—=—=2AgCN| + H,S0,

Ag,S0, +3H,SO, (n, x> ===2AgH, (S0,),

2Ag,50, + Cu,S=——Ag,S+ 2Ag + 2CuSO,
[Ag,Se0;] Ag,SeO; +Br, + H,0=H,SeO, + 2AgBr

I X X3
[Ag,Te0,] 3[Ag,Te0,.2H,01 22 [45.07,.1Tc0, T,

+H,TeO, + 5H,0

[AgNO,] 2AgNO, + H,0=2~3Ag| + HNO, + HNO,
(58 %, it ¥ NaNOgi + i 7>



194 HNEOFW

3AgNO, (@) +2HNO, (%)
=—=3AgNO, + 2NO} + H,0
AgNO, + NH,Cl=—=AgCl} + NH,NO,

AgNO, + KNO,«<=—=KAg(NO,), ==K* + Ag(NO,),

V1
Ag* +K(NO,);

4

AgNO; (s i) + N,H «H, SO, =—=AgN,
+ H,S0, +2H,0

[Ag.N,O, Jorsmu)
Ag,17,0, + 2HNO;=—2AgNO, + H,N,0,
5H,N,0,=—=2HNO, + 4N, + 4H,0
2H,N,0,=—=2N,0+2H,0

440
[AgNO,1 2AgNO, 22%9A¢ + 2NO,1 +0,1

CHAE T o LR 5 fF)

4AENO, +2H,0ne4 Ag) + 4HNO, +0, 1

AAENO, () + 2Cl, (71 e)=—=4AgCl + 2N, O + 0,1}
AgNO, + Br, + H,O=—=HBrO + AgBr + HNO,
AgNO; + Bryitg) + HiO=—=HBrO, + AgBr -+ HINO,

AgNO, +1,2Z2AHT ) 011 +INO,

3INO,; =—1, +I(NO;),
6AgNOg + 31, :2AglO,; + 4Agl +6NO,

2AgNO; + 28S=—=Ag,S,| +2NO, + 0O,
)
(AgNO; 89 K P B i ik fn sl 09 SR 1L B R M R L)
2AgNO, (3 ) + Ca=—=2Ag + Ca(NO,),
G B A B3 B NOg)

2AgNO, + Zn==Zn(NO, ), + 2Ag}




3AgNO, +Sb==Sb(NO,), + 3Ag|
2AgNO, + Pb=—=Pb(NO,), + 2Ag|

2AgNO, + Cu—==Cu(NO, ), + 2Ag)

2AgNO,; +3Cu= L ==2CuAg + Cu(NO,),

90C

4AgNO, + 4Cu + 3H,0 2CCu(No, ), -3Cu (OH),
+4Ag + NOt + NO, }
6AgNO, + 3SiH,=——=Ag,Si} + 2Ag] +Si,H,

+ 6HNO,
8AgNO, s +Si0, +8Agl
AgNO, + ZNHs(&i):AS(NHa ). NOg

(e NHj £ 5 8% % 1)
2Ag(NH,),NO, + 3K,S,0,
Ag,S,0,(K;S,0,),! + 2KNO, + 4NH,

AgNO, + 2NH,==Ag(NH,),NO,

(KAgS,0,),NH,+2H,0| + 5NH, + 3KNO,
AgNO,
3Ag(NH,),NO, + 3Rb,S,0,
3RbNO, + (RbAgS,0,),NH,+2H,0} + 5NH,
2AgNO; + H,0, + 2NH,OH=—=2NH ,NO, + 2Ag|

+0,1 +2H,0
AgNO, +NO( 1 51y=2=AgNO, +NO, 4

4AgNO; + ZZnOAZZn(NOa)Z +4Ag+ O,

2AgNO, +2CrO; + H,0==Ag,Cr,0, + 2HNO,
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2AgNO, + Sn0O + 2NaOH=—==2NaNO, + SnO, + 2Ag
+H,0
6AgNO; + 3Cu,0 + 3H,0=—=

+ 2Cu(NO,), +6Ag
2AgNO, + 2NaOH=—=Ag,0| + 2NaNO, + H,0
e
Hi2Ag* + 20H —=2AgOH—=Ag,0| +H,0

(Ag:0ORiEFit # 4 NaOH (X KOH) #, = % ;& F HNO;
ANH,OH¥)

AgNO, +2NH ,OH(;; )=——=[ Ag(NH,), INO,
+2H,0

(5 ¥NH,OHZA * £ Ag, 0% %)

AgNO, +NH,-H,O

O} +H,0
Ag,0+4NH,; + H,O=—2[ Ag(NH,),]JOH

2AgNO, +Mg(OH),==Mg(NO,), + Ag,0+H,0
2AgNO, + Zn(OH) ,==Zn(NO;), + Ag,0+H,0
2AgNO, + Cd(OH) ,===Cd(NO,), + Ag,0+H,0
2AgNO, +Pb(OH) ,==Pb(NO,), + Ag,0+H,0
AgNQO, + HCl=—=AgC(Cl| + HNO,

(&)
AgNO, + HBr==AgBr| + HNO,

(RFEE)
AgNO,; + HI=—=AgI| + HNO,

Greg)
2AgNO, + H,S==Ag,S| + 2HNO,

(&)

2AgNO, + H,S0,
AgNOg (#) + HNOy=—=

SO, | + 2HNO,
.| + HNO,
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&:

4AgNO; (#) + 2H PO, (¢ #) + 2H, O=—==4AgH|
+ 4NO, + 2H,PO, + O,
3AgNO, + H,PO,——Ag,PO,| + 3HNO,
AgNO, + NH,Cl—=AgCl| + NH,NO,
2AgNO,; + SnCl, + {NaOH=—=2NaNO, + 2NaCl
+Sn0, + 2Ag| + 2H,0
FR 486 4 i1 AGNO , #2HECl, 2 6 500 52 3L B 4
2AgNO, + HgCl,=>2AgCl + Hg(NO,),
2AgCl+ Hg(NO,) ,==>2Ag" + 2Cl~ + Hg?+
+ 2NO7;
AgNO, (1, #)+ 2AgClm)——=(AgCl),.AgNO,
(TiEELE)
AgNO; + KBr=—=AgBr| + KNO,
(KCl, KI# &R &)
AgNO, + NaBr AgBr| + NaNO,
(NaCl, Nal#r A6 R &)
AgNO, + KI==—=Agl| + KNO,
AgNO; + KCN¢i¢ #)=——=AgCN| + KNO,
(g &)
AgNO,; + 2KCN (it $)=—=K[Ag(CN),] + KNO,
AgNO; 10%) + HE(CN) , (3 4) + 2H L ==
Hg(CN),+«AgNO,.2H,O
(ge)
AgNO, + KSCN AgSCN| + KNO,
(NHSCNH LMK R L)
2A8NO, (#isi#) + ABSCN(m)=——=AgSCN.2AgNO,
(R AE%#%R, RAgSCNEM)
AgNO, + KOCN=—=AgOCN| + KNO,

(aé&)
(AgOCNix FHNO3#NH,OH)
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)7 N 7 2
,:J\%”:‘ tﬁfﬁ:

AgNO; +K,Co(CN)==K3C0o(CN), + Ag + KNO,

3AgNO; (1%) + K3Cr(CN) ¢ (29 =—=
Ag,Cr(CN),| + 3KNO,

Uk &)

AgNO, + KAg(CN),==KNO, + 2AgCN}

4AgNO, +Cu,S=—=Ag,S| + 2Ag + 2Cu(NO;),

2AgNO, + CuS=—=Ag,S| + Cu(NO,;),

AgNO, + KCl0,==AgCIO0, | + KNO,

AgNO, + KIO,===AgIO, + KNO,

2AgNO, () + Na,S0,==Ag,S0, | + 2NaNO,

2AgNO, + Na,SO,===Ag,S0,| + 2NaNO,
(& &)
AMiFiR T

2AgNO, + Cu,SO, CuSO, + Cu(NO,),
+2Ag)

FLEEA i
2AgNO, + NH,HSO, + H,0 Z2E80C.npy Hso,

+ 2HNO, +2Ag)

2AgNO; +Na,S,0,===Ag,S,0,| + 2NaNO,
(&)

Ag,S,0, +H,0==Ag,S| +H,S0,

2[ AgNO, - 2HgO] + 5Na,S,0, + 4H,0-"=4HgS, 0,
+ 2NaNO; + Ag,S,0, + §NaOH

J FK,CO
6AgNO, - 8K,S,0, 222 KC0s
cAngan)sl'(KzSan)sl + 6KNO,
(g &)

Z FNH;

2AgNO, + 3I§25203?

Ag,S,0,-(K,;S5,0;5),
(gé&)
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+ 2KNO,
2AgNO, + (NH,),S,0, + 2H,0—=—Ag,0,}
(2&)
+ 2NH ,HSO i+ 2HNO,
2AgNO; +K,S,0, + 0,| +K,50,

_+H,80, + 2HNO,
0, + Ag,S0,t
+ sto4 + 2HNO,4
AgNO; + NaNO, (s )==AgNO, | + NaNOQ,
AgNO, + NaPO,==AgPO, | + NaNO,
AgN03 + 2Na 2sHPO, (4 y=—=="2Na, HPO,
+NO+ AgV

2AgNO, + Ag,S,0, +2H,

i

3AgNO, + Na,HPO, Ag,PO, | + 2NaNO,
' +HNO,
3AgNO; + Na,HPO, + NaOH==Ag,PO,|

+3NaNO, + H,0

3AgNO; () + Na PO, 29 s mm sy=——Ag, PO, |
+ 3NaNO,
4AgNO, +Na,P,0,—==Ag,P,0,| + 4NaNO,
4AgNO, +Na,H,P,0, +2NaOHx::Ag4P 0,}
+ 4NaNO, + 2H,0

2AegND, + Na,CO,==Ag,CO; | + 2NaNO,

- 2AgNO, + CaCO =—=Ca(NO ), +Ag,CO, )

zAgNO +K,CrO,=——=Ag,Cr0,| + 2KNO,
(42 &)
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BAE WK

2AgNO, +K,Cr,0,-—=Ag,Cr,0,| + 2KNO;,
CEARERTRATHAL)

£ 5
2AgNO; (+i ) + K,Cr, 0, (Fa ) =——Ag,Cr,0,

+ 2KNOy
4AgNO; + N,H,——4HNO, + 4Ag+ N,
CRBLR )
AgNO; + 3NH,OH=—=NH NO; + Ag(NH,),0H
+2H,0

2Ag(NH,),0H + HCHO=2~HCOONH,
+ 2Ag| + 3NH; + H,0
2AgNO, + 2NH,OH—2NH NO, + Ag,0+H,0
Ag,0 + 2NH,OH + HCOOH=—=(NH, ) ,CO,
+2Ag+2H,0
2AgNO, + 2NH,OH + C,H, ,0,=—2NH,NO,
+2Ag| + C,H, ,0,COOH + H,0
2AgNO, + 2NH, + HCOOH=—=2NH ,NO, + CO,}
+2Agl
2AgNO, + 2NH,OH + H—C=C—H=—=2NH ,NO,
+ Ag—C=C—Ag+ 2H,0
2AgNO; + (COONa) ,—=(COOAg), | + 2NaNO,

AgNO, + HCOONa=—==HCOOAg| + NaNO,
(P a4

2HCOOAg=—=HCOOH + 2Ag) + CO,
2AgNO, + HCOONa=—=NaNO, + HNO, + 2Ag}
+Co,
2AgNO; + 2HCOONH, (#z)=—=2NH NO, + 2CO,
+H, + 2Ag|
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2AgNO, +Na,C,0,==Ag,C,0,| + 2NaNO,
(&)
(Ag,C,0,% 5 FHNO; # NH,OH %)
2AgNO, + C,H ,(COONa),===C,H,(CO0Ag),}
(T=8#) (-0
+ 2NaNO,

3AgNO, + Na;C,H,0,=~==Ag;C,H,0,| + 3NaNO,
€58 3 %) (&)

AgNO, + C H, (OH)COONaT22E

(RBB#H)
C,H,(OH)COOAg) + NaNO,
[EN:
AgNO, +C,H,COOKTZEY 0 4 _CcOo0Ag) +KNO,
(KT8 (s &)
FKOH + % %

[Ag,PO,] Ag,PO,+ 4NH,OH
Ag,PO,.(NH;), + 4H,0
Ag,PO, 4+ 6NH OH=—=3[ Ag(NH,),]* + PO}~
+6H,0
Ag,PO, + HNO,=—=HPOZ~ + 3Ag* + NO;
[Ag,;AsO;] 2Ag;AsO; + 2NaOH(4—6N)=—2NaAsO,
+3Ag,0+H,0

2Ag,AsO,; + 6NaOH(0.5N) jf———f‘ 2Na,AsO, + Ag, O
+ 4Ag +3H,0
2Ag;AsO, + 2NaOH(0.5N—1.5N) + H;O——
2NaH, AsO; + 3Ag,0

A
[Ag,CO;]1 Ag,CO,==Ag,0-+CO,1t

A
2Ag,0="=4Ag +0,}
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Ag.CO, + 2HCIO,=—=2AgClO, +CO,4 +H,0
Ag,CO, + 2HNO,==2AgNO, + CO,} + H,O

180
15Ag,CO, + 8FeS, + 2KHCO, 281544, + 4Fc O,
+K,S0, +17C0, +H,0
[Ag,Cr0,]1 Ag,CrO,(mixin) +1,=2Agl| + CrOj~

Ag,CrO, + 2KCl=—=2AgCl| +K,CrO,

[Ag,M,0,]1 Ag,MoO, + 4NH,OH==Ag,Mo0,+(NH,),

+4H,0
[Ag,WO,] Ag,WO, +4NH,OH==Ag,WO,-(NH,),
+4H,0
[CH,CO0Ag] CH,COOAg + Br,(:-4)===AgBr| + CH,Br
+CO,

9CH,COOAg +1,==2Agl| + CH,COOCH, + CO,

CH,COOAg + HNO,=—=Ag* + CH,COOH + NO;

2CH,COOAg -+ HCOONa=—=CH ,COOH + 2Ag|
+C0,4 + CH,COONa

[Ag*] Ag++2NH3—_"—:,[Ag(NH3>z]+

(—&ERET)

Agt + Cl-==AgC(Cl|

(g &)
Ag® + Br-—=AgBr|

(k&)
Agt + 1" == Agl]

(% &)

Ag' + CN"==AgCN|

(&)

Ag' + 2CN"==Ag(CN)7
2Ag(CN); + Zn=—=7Zn(CN)2~ + 2Ag]
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Ag + CNS =—=AgCNS
7‘#’44}4&

Ag* 4+ Fe?t ——Ag]| + Fe®*
Ag* +BrO;—= s ¥
(&)
2Ag" +5,0; <=Ag,S,0,]
(88)

Ag,S,0, +H, S| +H,S0,

Agzszoa + ZSZOS-wv—‘x[Ag2<Szoa)3]4-

(i 698,032 % i 49 LK)

EAg2(5203)3]4— +9H " =

Ag,S| +H,0+2S| +S02" +250, 4

20AE(5,04),3°% " +8*~

(AgSTiETHNO; %)
3Ag* +2HPO;~ PO, | +H,PO;

A HA
3Ag* + AsO3- MA&ASO,‘ ¥

(RAIEE)

KA HA
3Ag* + AsO3~ ﬂ——i————*—ﬂ—AgsAsoa {

(#8&)
2Ag* + Cr,0"=>Ag,Cr,0,
(Ki=A7 &)

9Ag,Cr,0, + H,0 22%

2Ag* + CrO? “==Ag,Cr0, |

(s 4z &)
(Ag,CrORE T FHNO,; ANH,OH¥)

2Ag,CrO, + H,Cr,0,

‘%’
2Ag* + C,H,0%"<===Ag,C,H,0, |
(g&)

s s-eCor]

NHz
Ag* + 3S=c<
NH,
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Agr+H, Y2 -==AgY*®~ +2H*
(EDTA)

H—N—CO

| ]
Agt + SC C=CH—CN(CH,),=>

N/
S

Ag—N—-CO

||
SC C=CH—CN(CH,), | +H*
N/
SEENC T
(RREAM P EARXFLERAT)

6,3 & 5d'°6s' Au=196,9665

[Au] 2Au+ 3¢, 25 Auc,
(=)

2AU + 3Br2330—‘92AuBr3

0
2Au +H,0, “% Au,0+H,0
Au,0+H,0,—=2Au+0, +H,0
2Au + 3Na,0,—=2NaAu0O, + 2Na,0

2Au +K,0,===2KAu0,
Ul & B 47)
2Au + Fe, 0, + {HI=—==2Aul + Fel, + FeO + 2H,0
Au + 3HCl (%) + HNO,; ;%) ==AuCl; + NO 4
+2H,0

G0 5 LA e
HNO; () + 3HCI () ===NO } + 3(CI)
+2H;0
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[Au,0]

[Au,0,]

Au + 3(ClJ==Au(l,

SEIKPARTEEMRE, WA SR>,
4Au + 6HCl + gHNO,===2Au,0, + 6NOCI + O,

+6H,0
B 2Au+ 9HCl+ 3HNO,===2AuCl; + 3NOCI

+6H,0

AuCl,; + HCl=—=HAu(Cl,
2AU (spzmy) +6HI (5 )==2Aul, +3H, 4
Au + 3CoCl,===AuCl, + 3CoCl,
Au + 3NiCl,
2Au + 3MnCl,=—=2AuCl, + 3MnCl,
4Au + 8NaCN + O,
+ 4NaOH

20Au(CN), 1" + Zn==2Au + [(Zn(CN) 1%~
3Au,0 + 6HCl=—=2AuCl, + 4Au + 3H,0

+ zNaOH
A
Au,0,——Au,0+0,}

2A1,0,2%4Au + 30, 4

Au,0, + 3H,0,—=2Au + 30, 4 +3H,0
Au,0; +2KOH (3§) ==2KAu0, +H,0
Au,0; + 4NH,OH—=Au,0,-4NH; + 4H,0

Au,0, +3H,0
Au,0, + 4Na 28203 + 2H,0==2Na,S 0,
+ 4NaOH + Au,0

[Au(OH),] Au(OH), + NaOH==Na(Au(OH),]
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Na({Au(OH),J===NaAuO, + 2H,0
) Au(OH); + 3HCI =AuCl, + 3H,0
{NaAuO,) 2NaAuO, +H,S0,=—=Au,0, | +Na,SO,
+H,0
2NaAuO, + H,S0O, + 2H,0=—=Na ,S0,
+ Au,0,(0H),.2H,0 |

[AuCl] 2AuCI=S-=2Au+Cl, 4
AR Y

3AuCl AuCl; + 2Au
AuCl + HCl==H[AuC(Cl, ]
3H{AuCl,)J=—=H({AuCl,] + 2Au + 2HC1

[AuCl,] 2AuCl,~22AuCl+Cl, }

[AuCl,] 2AuCl,=2=2Au + 3CI, 4

8200 C
185
AUCl, (20 S2CAuCi+Cl, 4
2Au®* + 3H,===2Au | +6H"*
AuCl, + 2I,===Aul + 3ICl
2AuCl, + 3Zn===2Au | + 3ZnCl,

AuCl, + H,0==H,[ AuCl,0)
(A= A%e8)
2AuCl; + 3H,0,==2Au | +6HCIl+ 30, 4

AuCl (x4 +CO (i) =T Ayucl+cocl,

AuCl + CO==AuCOCl
2AuCl, + 3Na,0,===6NaCl + 2Au y +30,
2AuCl; + 3MgO + 3H,0—=2Au(OH), |
+3MgCl,
2AuCly + 3MnO,===3MnCl, + 2Au | + 30,
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T & AR &
2AuCl, + 3Pb0, TEEALEE (pir L oAUy +30,

A A
9AUCl, + Pb,0, LEALEEH Jpi 1, + 24U+ 20,

4AuCl, + 6CuO=—=4Au + 6CuCl, + 30,
AuCl, (%) +3NaOH () =—=Au(OH), | + 3NaCl
(R4 )
AuCl, + 3NH ,OH==Au(OH), + 3NH,Cl
2AuCl; + 6NH ,OH=—=Au,0| +6NH,CI+0,
+3H,0
Au,0 +4KCN + H,0== 2KAu(CN), + 2KOH
AuCl, + HCl=—=H([AuCl,]
AuCl,; + 3HBr==—=AuBr, + 3HCI
AuBr, + HBr HAuBr,

e
e

$AUCL, + 9H,S +4H,0 “2-4Au,S, | + 24HCI
+H,S0,
$AUCI, + 3H,S + 12H,0 YC-3H,S0, + 24HCI
+8Au
2AuCl; +3H,C,0, ;%) ==6HCl + 6CO, + 2Au
2AUCL, +3SnCl, (r#y +6H,0==35n0, |
+ 12HCI + 2Au

it RA
AuCl, +3HgCIEEE2 00, + Au

AuCl; + 2KBr=—=AuCl + 2KCl +Br,

AuCl, + 3KI==Aul + 3KCl +1,

AuCl; + 4KCN==Au(CN), +KCN + 3KCW¥

AuCl, +3FeSO, (it g) ===Fe, (50,), +FeCl,
+Auy
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AuCl, + 2Na,S,0,==Na;Au(S,0,), +NaCl
+Cl,

4AuCl, + 6MgCO, ————6MgC12 +6CO, + 4Au
+30,

322
4AUCl, +3Mg(HCO,), 229 Au(0OH), + 3MgCl,
+6CO, +3Cl, +2Au

4AUCL, + 6CaC0,56CaCl, +6CO, + 4Au + 30,
2AUCl, +3Ag,

+6AgCl

%
AU, (Cr04)3<i4Au +6C10, + 30,
Au,(Cr0,),; + CrO,==Au,(Cr0,),+CrO, |}

AuCl; + 3KMnO, —~—-3Mn02 v +3KCl+ Au
+ 30,
[AuCN] AuCN + KCN==K(Au(CN),)
[Au,S] Au,S+ 2KHS=—=2K(AuSJ+H,S
Au,S + 4KCN=—=2KAu(CN), +K,S
Au,S + 4CN"==2(Au(CN), ]~ + 8%~

[AuSO,] 3AuSO, +4H,0" Au,0,(OH), | +3H,SO,

[HAuCl,] 2HAuCI,~2—2HCI+2Au+ 3CI, 4

2AuCl; + 3Cu (g) ==2Au (g) +8Cl~ +3Cu?*
CRATR A X £ 6 BB

+ 2Au
+ 8C1™ + gH*
2HAuCl, + 3H,0, + gNaOH===8NaCl + 2Au

+30, + 8H,0
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;4\
2HAuCI, + 3H,S="—Au,S + 8HCI + 2S

2HAuCl, +3H,C,0,=—=8HCl + 2Au | +6CO, 4
(HAUBr & £ 065 R 55D
2HAuCl, + 8AgNO; (i+¥) +3H,0=——=
Au,0, | +8AgCl| + 8HNO,
HAuCl1,+«3H,0 + 4AgNO ;=—=—
Au(OH),+-4AgCl | + 4HNO,
Uz e

9HAUCI, + 4Ag,CO,=2Au,0, | +8AgCl

+4CO, +H,0
9HAUCI, + 3SnCl, —ZABBL ocnCl, + 240 |
+ 2HCI1
[KAuBr,] 2KAuBr,+H,SO,===2HBr +K,SO, + 3Br,
+2Au
KAuBr, + H,SO, + H,0—=—=KAuBr, + 2HBr
+H,S0,
[KAu(CN),1 2KAu (CN), + Zn=—=K,(Zn(CN),]
+2Au

4KAu(CN), +2H,0 28 KON+ 4HCN + 4Au
+0, 4

2

KAu(CN), + HCI2®- AuCN | +KCI + HCN

2Au(CN); +H,S+ 2H*==Au,S | + {HCN

2KAu(CN), + S "==Au,S + 4CN~ + 2K*

2KAu(CN), + 4KCN + 4Zn + 2H,0——=
2K,(Zn(CN),J+2Au | +2KOH + H,*

[H,(AuCl,0)] H,CAuCl,0]+HCl—=H{AuCl,J+H,0
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CAuCl,072" + 2Ag*=="Ag, (AuCl,0)
[AuCOCI] AuCOCI(x::%) + Br,——AuClBr, + CO
2AuCOCI( 3 iz i) + H,0==—2Au + CO + CO,
+ 2HCI

AuCOCl (% i) + PCl,-===AuCl.PCl, + CO

AuCOCI( %) + KI==Aul + CO + KCl

AuCOCl( ;x> + AuCl,—=—=2AuCl + COCl,
[Au,0,(0OH),.2H,0] Au,0,(OH),.2H,0+ 2KOH

——2KAu0, + 4H,0

{AuOHSO,] AuOHSO, +H,0==AuOOH + H,SO,
Cin T R A ER)
{NH,(Au(CN),]-H,0]

pe

% H,SO
NH,CAU(CN),J+H,0 + 2H, 025 200N 4

+ AU(CN), +3H,0 + NH, }
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$tE # 2 K&

7.1 ¥ 3d'°4s* Zn=¢5,37

[Zn) Zn+ XZ“A;ZnX2
(Fau%R, X AT k)

1000
2Zn+ O, mf 2Zn0

4Zn + 20, + 3H,.0 + CO,==ZnCO;+3Zn(0OH),

600
3zn+ 2P 70 p,
30 N
3Zn + 2NH, =2=7n, N, + 3H,
ki)

Zn(kip 2y + 250,—=ZnS,0,
Zngs ) + CO,=—==7Zn0 + COY}
Zn ey + H,0(5)y==Z1n0 + H,*
Zn + H,0,=—==Zn(0OH),

e ZoAREAIH, O L, B 4R A9 Tk B Zn(OH) , ,
FHIL R R 2ESEEETT, SHHWAFTER, Zn(OH), W ¥ T BM £
Zngkst 5 H, 0% Fi,

Zn + 2H,0===Zn(OH), | + H,¢
Zn + 2NaOH + 2H ,0=—==Na, (Zn(OH) ,J + H, 4}
Zn + NaOH + 2H,0—-Na(Zn(OH) ]+ H,{
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Al RS R B
Zn + 20H—=ZnO7 + H, ¢

Zn + 9NaOH==Na,ZnO, + H,}

(Znig T & WA LR
Zn + 20H™ + 2H,0==(Zn(0OH) , 1%~ + H,}

Zn + 4NH, + 2H,0===(Zn(NH,) ,1(OH), + H,}
(AL fe K 2 £ ¥ BB

Zn + 2HCl=="27nCl, + H,}
Zn + H,S0, (#)===ZnSO, + H,}

Zn + 2H,50, (x) ===ZnSO, + SO, 1 + 2H,0
3Zn + 4H,S0, (%)==3ZnSO, +S| + 4H,0
4Zn + 5H,S0, (% )==4ZnSO, + H,S} + 4H,0
4Zn + HNO, + 5H,S0,==NH ,HSO, + 4ZnSO,
+3H,0
. Zn5HNO, 7 b ff % 57 8 BEfl HNO, & BE B A [6] 1
# R F 4
3Zn + 8HNO, (#1:2) ===3Zn(NO;), +2NO} + 4H,0
4Zn + 9HNO; (g4 1:110) ==4Zn(NO;), + NH,}
+3H,0

CEA®NH; Tk f L ANHNO3)

4Zn + 10HNO; 110 =4ZH(N03)2 +NH, NO,
+3H,0

4Zn + 10HNO, (4 )===4Zn(NO;), + N,0% +5H,0
Zn + 4HNO, (%)y—=Zn(NOy), + 2NO, 4t + 2H,0
Zn + 2Agl + H,S0, =2=ZnS0, + 2Ag| + 2HI

HE
Zn + KNO, LEE&Y N0, +ZnO
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Zn + NH,NO, g== s)2 +N, +3H,0
4Zmﬁ)+NO;+7OH1——4ZnO;+NH31+2HJ)
4Zn + NOj + 7TOH~ ~+NH;1t
Zn + NO,;~ +2CH3COOH =2CH,COO~ +NO, "~

+Zn®* +H,O
5Zn + 2MnO; + 16H* et oMn2+ 4 5Zn?+
+8H,0
BE. TR o R R AR R B
Htk, Zn—>Zn?" + 2e”
B#k. 2NH;] +2¢e -—>2NH, + H,
H, + MnO, —>MnO+H,0
WAR SR B
2NH] + MnO, + 2¢e"—>MnO + 2NH, + H,0
T HL R B,
Zn + 2MnO, + 2NH, Cl(;)==2MnO(OH)(g)

+(Zn(NH,) ,JCl, ()

i SRR P R,
e
Zn + Ag,0+ H,0=—=Zn(0OH), + 2Ag
e
¥ PRI 5 RN,
PAt%. Zn+ 20H™—>Zn(OH), + 2¢~
Bk, HgO+H,0+ 2¢”—>Hg + 20H"
o L it R
Zn +HgO+H,0—>Zn(OH), + Hg

S7n + COY

[ZnO]) ZnO+ C
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600—650T

;L

Zn0 + Fe,03==5—2Zn0.Fe,0,

ZnCg) + CoO(gy = CoZnOz (42 8)
ZnO + 2NaOH-=—==Na ,Zn0, + H,0

ZnO + 2HCl= ZnCl, + H,0
(ﬂuﬁHQSO "‘ééfuﬁﬁ!iﬁ)

3Zn0O + ZnSO, + =11,G 5==(Zn0)3-ZnSO «2H,0
[Zn(OH),] Zn(OH),— =L 7 0+1,0

H* + HZnO;«<—=Zn(OH) , =—=7Zn** + 20H"

Zn(OH),

(AI(OH); £ 3t B 5D
Zn(OH), + 6NH ,OH (i3 )===(Zn(NH;),1(OH),
+6H,0
Zn(OH), + 4NH  «H,OH=—=(Zn(NH;) J**
+20H" +4H,0

Zn(OH), + 2NaOHH===Na,[Zn(OH), ]
CH8H)

H,Zn0, + 2NaOH<—Na,Zn0, + 2H,0
Zn(OH), + OH"<—HZnO; + H,0

JERESi
HZnO; + H,SERLERY 5 S L OH- + H,0

Zn(OH), + H,80,<===2ZnS0, + 2H,0
Zn(OH), + 2H" «<=Zn?* + 2H,0

A
[ZnCl,] ZnCl,-H,O0<—Zn(OH)Cl+ HCI
ZnCl, + H,0==Zn(OH)Cl + H* + CI~
. ZnCl, MWBWTIERS & R, A R .
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I AR AEIE & R Ak, WMBENRZACL L ELY,
2{HZnCl,0H)] + FeO=—=Fe[ ZnCl,OH], + H,0
ZnCl, (i) + H,S¢x)==ZnS| + 2HCI

(& &)
ZnCl, + (NH,),S==7nS| + 2NH,Cl
(g ¢&)
(B hBFEL—)
Zn?* + Hg (SCN) 2-==ZnHg (SCN), |
(4 2)

3ZnCl, + 2K, (Fe(CN) ¢ 1==K,Zn ;(Fe(CN)¢J,| + 6KCl
(&, BHRRLE
ZnCl, + Na,SO,==ZnS0, + 2NaCl N
Zn®' + 4HPO}™ ===Zn,(PO,),| + 2H,PO;
Zn,(PO,), + 2H*<==3Zn?"* + 2HPO?2~

3Zn** +3C03~ + 2H,0==2nC0, «2Zn(OH), |
(& &)

+2CO,
[ZnS] ZnS<——Zn?%* +5°2>~
ZnS +1,==27nl, +S
. ZnSHEW TR, AEHETHLO, MR K,
S*~ + 4Br, + 4H,0——8HBr + SOj~
S2- 4+ 4H,0,=—4H,0 + SO3 "

00
ZnS + 20,22%7nS0,

(BRREMAAAT AL LER )

0
9708 + 30,72227n0 + 250, |
ZnS + gHCI=——=27nCl, + H,S}
ZnS + 2AgNO,=—=Ag,S| + Zn(NO,),

[Zn,P,]1 Zn,P, + 6HCl=—==3ZnCl, + 2PH 1}
(PH 3 &, #ZnPabfeF KD
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39C
[ZnSO,] ZnSO,.7H, O «——ZnSO,-6H, O

60T 40T
#ZDSO OH O=F===* ZnSO4

930C
«——2Zn0 + SO, }

9ZnSO, +Zn0=2=3Zn0 +250, (x:)
HE. ZnSO, WA B KA T, H&EMBE KT
TE T ¥ 1%
ZnSO, + 4NH,==(Zn(NH,), SO,
(Zn(NH,),3S0, + H,S==(NH,),SO0,
+ ZnS) + 2NH,
ZnSO ,+2NH,OH==—=Zn(0H),| + (NH,), S0,
(&)
ZnSQ , + sANaOH=—=Na,Zn0O, + Na,SO, + 2H, O

ZnSO,

(BB G MEikR TR
ZnSO,+H,S+2NH, OH=—(NH,),SO, + ZnS]
+2H, 0

ZnSO , + Na,S=—==ZnS| + Na,SO,
ZnSO, + (NH,),S==ZnS| + (NH,),S0,

ZnSO, gk + BaS(x)==2ZnS-BaSO
(48

15ZnS0, + 20KI + 4KIO,
+ 121, + ?,ZnSO,,-[Zn(OH)zj‘J,

ZnSO, + NH,Cl + 2Na,HPO ,===ZnNH, PO,
(%&&ﬁgm)

+ NaCl + NaH,PO, + Na,SO,

Zn?* + NH} + 2HPO?~ «—— ZnNH, PO, | + H,PO;
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ZnSO, + 2CN~==Zn(CN), + SO} "
Zn(CN), + 2CN" iz ¢)=—=Zn(CN) i~
Zn(CN) %~ + 2gH*==Zn(CN), + 2HCN
Zn(CN) 2™ 4+ S*~==ZnS + 4CN~

+2Na,S,0, + 50,4
3ZnS0O, + 2K ,[Fe(CN) ,7==K,Zn,(Fe(CN)¢1, |
(g8&)
+3K,SO,
(K2 Zn (Fe(CN)gJ, Rik F 8, 5T &
K,Zn (Fe(CN),J, + 120H"
==2(Fe(CN),)*~ + 3Zn02~ + 2K* + §H,0
3ZnS0O, + 2K,

(k&)

+ 3K,S0,
(e #RigsFHCIHNH,OH)
ZnSO, + (NH,),Hg(CNS) ,==ZnHg(CNS),|
(4 &)
+ (NH,),S0,

NH—NHC H
-21— zn** +5=c{ ’
\N=NC,H,

ACCLisk ¢ NH—NC H,

7
e S=C

\N=NC, H,
Sn1/2 ¢

[ZnS,0,] ZnS,0, + Na,CO, + 2H,0==2ZnCO, |
+Na,S,0,+2H,0

+H*

[Zn(NO,),] 2Zn(NO,), =2=3Zn0 + 4NO, 1 + 0, }
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Zn(NO,); +Co(NO, ), ==CoZn0, + 4NO, } + 0, 1
¢Ee)

[ZnCQ,] ZnCO ZnO + CO,

7.2 & 4d'°5s® Cd=112,40

[Cd) Cd+ X,——CdX,
(X2::;F2\ CIZ\ Brz)

cd + S=2=cds

2Cd +0, 22 ,cdo
Cd + 2HCl=——=CdCl, + H, }
(5#HSOER A HD)
B, CARIFTHNO, i I 5 Znfl .
Cd5H,, N, ARp, HrEBAEE R,
[CdO] CdO + KOH s y——KOH. CdO
CdO + pH*=—=Cd** + H,0

rv‘J B

€dO + PbS-22-CdS + PbO
[Cd,0] Cd,0+2Ag*===Cd2*+CdO + 2Ag)

[CA(OH),} Cd(OH),~22-CdO +H,0
)
Cd(OH), + CO, (x5 ¢)——CdCO,; + H,0

. Cd(OH), B AW, ﬂaﬁéﬁﬂiﬁﬁo

Cd(OH), + 20H"==(Cd(OH) JZ-
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[CdCY, ]

[CdS]

Cd(OH), + 4NH ;===Cd(NH,)2* + 20H"
Cd(OH), + 4NH ,OH=—=(Cd(NH,) ,1** + 20H"
(R &)
+4H,0
Cd(OH), + 2H'==Cd** + 2H,0

Cd(OH), + 2HX==CdX, + 2H,0
(X=Cl, Br, D

Cd(OH), + 2NaCN-==Cd(CN), + 2NaOH
Cd(CN), + 2NaCN===Na,Cd(CN) ,
CdCl, + 2NH ,OH=—=CdCl, «2NH, + 2H,0
CdCl, + 4N, C11=—=Cd(NH,) ,Cl, + 4H,0
Cd(NHH,Cl, + {IKCN==K,Cd(CN) , + 2KCl
+ ANH,
K,Cd(CN), + H,S==CdS| + 2KCN + 2HCN
Cd(NH;),Cl, + (NH,) ,S==CdS| + 4NH;,

. +2NH, (1
CdCl, + H,S + 2NH ,OH==CdS| + 2NH,Cl
+2H,0
CdCl, + H,S + Na,CO;===CdS| + 2NaCl + CO, }
+H,0

CdCl, + NH ,Cl==CdCl,.NH (]

CdCl,; + 2AgNO,=—=Cd(NO,), + 2AgCl

CdCl, + (NH,) ,HPO, + H,0—= 7
Cd(NH,)PO,H,0+HCl+NH,Cl

CdCl, + Na,CrO,=—=CdCrO, | + 2NaCl

3CdCl, + 2Na;CgH,0,==Cd;(C,H,0;), + 6NaCl

CdS + 2HCl( s )===CdCl, + H,S}
(CdSrix T # HCD
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3CdS + 8 HNO, (4,=2=3Cd(NO, ), + 2NO + 35
+4H,0

CdS + CuSO,==CdS0, + CuS|
(CuShy 5% 8 A& 1 FCdS)

75T 105C
[CdSO,] CdSO,-8H,0=>CdSO,.H,0==CdSO,
CdSO, +Zn -ZnSO, + Cd

CdSO, + H,0,=—=Cd0, + H,S0,

CdSO, + H,S===CdS| + H,S0,
(& &)

CdSO, + 2NH ,F==CdF, + (NH,),SO0,
2CdSO, + Li Fe(CN) g ===Cd,Fe(CN), | + 2Li,SO,
(gg)

CdSO, + Na,S0,==CdS0, | + Na,S0,
CdSO, + (NH,),SO,===CdSO,.(NH,),S0,|
iE: CdSO, 5 p & BBtk (M, SO )R E s
CdSO, + M,S0, + 6H,0==M,SO,+.CdSO,.6H,0
(MK A &4 58)
CdSO, + Pb(NO;) ,==Cd(NO;), + PbSO,}
2CdSO, + 2Na,CO, + H,O=——
Cd, (OH),CO, | + 2Na,SO, + CO,?
(& e)
CdSO, 4>+ (NH),CO4 (i3 )==CdCO,|
+(NH,),S0,
[Cd(NO;),] Cd(NO,), +H,S0,=—=CdS0O, + 2HNO,

Cd(NO;), + 2KHCO;==CdCO; + 2KNO; + CO,4
+H,0

6Cd(NO;), +5K,CO, + 2H,0=——=
(CdCO,) ;+Cd(OH), | + 10KNO; + 2HNO,
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11Cd(NO,), + 10K,CO, + 2H,0——
(CdCO,) ,,+Cd(OH), | + 20KNO, + 2HNO,

Cd(NO,), + K,Cr0,=—=CdCrO, + 2KNO,
[CdCO,] CdCO, +S2-==CdS| + COZ-

CdCO, + H,S0, (#)=—=CdSO0, + CO,% + H,0
[Cd%*) Cd%* 4 Zn=—=Zn%*4+Cd

Cd?+ 4 20H-==Cd(OH),}

Cd?* 4 H,S=—=CdS | + 2H*

Cd* 4 S ==CdS)

Cd*+ 4 2CN-==Cd(CN),]

(8&)
Cd(CN), + 2CN~ (it §)==[Cd(CN),]*~
(R )
CCdA(CN) )2"===2CN" + Cd(CN) , ==
Cd** 4+ 4CN~

(Cd(CN), )%~ + H,S===CdS| + 2HCN 4 2CN-~
Cd?** 4+ 2C10,=—=Cd(Cl10,),!

2Cd%* + (Fe(CN) ¢ )*~<==Cd,[Fe(CN) ]|
(48

ca+ + 41+ [Fe({_ >~ ) s]z-

(BEvR7 I 4D

=[F(CDG),Jecmn

Sz &, Wap4FRBEVLT IEEL)

7.3 & 5d'°6s® Hg=200,59

[Hg) Hg+X,—=HgX,
(XRABELE)
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- t?% BEo R

2Hg + Cl,

cl,

2Hg+02=2Hg0

2Hg + 2HC1+ O, :ngﬂ +H,0,
2Hg + 2HCI -+ ,Cl, -+ 2H,0
Hg + 4HI=== 2EHgIJ +H,1

3Hg + 4HT ¢ )===2Hgl + Hgl, + 2H, 4

fRim. B
2Hg + 2HBr( EL)—?—_‘——*‘EZHgBr +H,1

Hg+ 2 H,S0,¢ g)-———HgSO +S0,%+2H,0

2Hg + 2H,SO, ;1) -—-—-—=ng504 +850,1+2H,0
(HeA HHCL #H,S0 % Tz B A)

2Hg + 2HNO, + H,S0,—Hg,SO, + 2NO*} + 2H,0

Hg + 4HNO; (x)===Hg(NO;), + 2NO,} + 2H,0

3Hg + 8HNO; (it . 4., #k)~::3Hg(N0 ), + 2NO?}

+4H,0
6Hg+ 8HNO, (5, #)===3Hg,(NO,), + 2NO}
+4H,0
6Hg + 2HNO, + 3H,S0,=—=3Hg,SO, + 2NO*
_ +4H,0
;——=3Hg(NO,;), +2NO+ 4H,0
Hg(NO;),
Hg(ONC), + 2C0,4 + 2NO, + 2NO + 8H,0
TES

Cl -
5 Hg + 2 FeCl, —2=7FeCl, + Hg,Cl,
2Hg + Fe, (50,) ;== 2FeSO +Hg,S0,

2Hg + 2CuS0, (xw) + 4HCI
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[HgO]

€3

+Hg,Cl,| +2H,50,
9Hg + 4NaNO, + 4H,S0,~2—2Na,S0, + HgSO0,
+Hg(NO,), + 2NO,} + S0, | + 4H,0
¢6Hg + K,Cr,0, + 14HCl==3Hg,Cl, + 2KCl
+2CrCl, + TH,O
MnO, +3HgO

3Hg + 2KMnO, + H,

Ha M £500°C
sHgO—==—= 9Hg + 0,1

HgO + H,O0<==Hg*" + 20H"
(HEO E Tk, KA BMI)

2HgO + NH,OH=—=NHg,0H.2H,0
+H,0

3HgO (3 ¢) + 2HCI(0, 15N) <===(Hg0), -HgCl,
+H,0

HgO + H,S0,—=HgSO, + H,0
HgO + ZHNOst)::Hg(NO ). +H,0

HgO -+ 2 HCOOHZAE (HC00) , Hg + H,0
(HCO00) , Hg==HCOOH + CO, + Hg

.Y, +H,0
(REAER, TE, KESSIR &FRT T
Hg(C,H;0,), + H,S(5)===2HC,H,0,
+ HgS|
2Hg(C,H,0,), +C, H, ,0,===
(& F4)
¢, ,H OHg,| +2HC,;H,0,

B fr ook g8 BB R R T i A7) (&)
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«

HgO + 2KClI (4 4

HgO + 2 NH, Br—>-HgBr, + 2NH, + H,0
HgO + 2Na,S,0, + H,

+ 2NaOH
. He o854k,

Cl Hh
(HgF) HgF-EtZMIBC e | gy

[Hg,Cl,] Hg,Cl, —ngCI + Hg
Bf Hgl*z=>=Hg?*+Hg
Hg,Cl, + Cl,==2Hg(Cl,
Hg,Cl, + 2NH,===Hg, (NH,)Cl + NH,Cl
Hg, (NH,)Cl===Hg(NH,)Cl + Hg| (s )
MR Hg,Cl, + 2NH ;===Hg(NH, )Cl + Hg|

+NH,Cl
Hg,Cl, + 2NH, «H,O0==Hg(NH,)Cl| + Hg]
(g¢) (&)

+NH,Cl + 2H,0
3[HgNH,Cl + Hg] + 14HNO ;==06Hg(NO;),
+ 2NO + 3NH ,Cl + 4H,0
Hgi* + 2NH, + Cl"==Hg + HgNH,Cl + NH;
2HgNH, CI + 2NOj; + 4H ==

=9Hg?* + 2NO
+N, +2Cl~ + 4H,0

3Hgi* + 2NOjy + 8H" ()
Hg,

—6Hg?" + 2NO + 4H,0

Hg,Cl, + 2C1° (i ¢)<=[HgCl,]*" + Hg}
Hg,Cl, +SnCl, + 2HCl==2Hg + H,SnCl,

.. at



i+ 225

p:

9HgCl + 6KI + 1,==2K, Hgl, + 2KCl
Hg,Cl, —ZHgl + COT + COZT
+ 2NaCl + H,0

He,Cl, g Tk, HCLfl# HNO,, ¥ T #h

HNO, R EKH,

[HgCl, ]

HgCl, + Hg -ﬁf-————’Engmz
Hg?** + Cu===Hg + Cu?*

+ClI-

| HgCle@7ki’§¥&§§E§’*iﬂP, BHELLUT R

2HgCl, = Cl, + 2HCI + (O] (1)

2HgCl, G #) +SOz (it ¥) + 2H,0=—=—=Hg,Cl, |

+2HCl + H,SO,

HgCl, + 2NH,==Hg(NH, )Cl + NH,CI

NCl.H,0)|
+NH,Cl

6Hg(NH, )Cl=2=3Hg,Cl, + 4NH, + N, |
HgCl, + 2NH, «H,0=—=Hg(NH, )Cl| + NH,Cl
Be)
+2H,0
S
HgCl, + 2 NaOH (i gy2~HgO| + 2NaCl + H,0
Hg?* + 20H- ==>Hg(OH), <==HgO| + H,0
HgCl, + H,0, + 2NaOH=—=2NaCl + Hg + O,

+2H,0
(HgBrA £ & 5)

» HgCl, 5 NaOHAH it # 4F FA 2nF

HgClz + 2NaOH=—=2NaCl + HgO + HZO
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HgO + C,H (0OH) ,=—=C,H,0, +Hg| + H,0
HgCl, + HCl ;4 ¢)==HHgCl; (% 45 %)
HgCl, + 2HCN—=Hg(CN), + 2HCl

HgCl + H,S=2HgS | + 2HCI
(E&)

HgCl, + H,SO0, ===HgS0, +HCl} + HCl
(aé)
2HgCl, + SnCl, + 2HCl==Hg,Cl,| + H,SnCl,
2HgCl, +SnCl, (x )=——Hg,Cl, | + SnCl,
Hg,Cl, +SnCl, (i) + 2HCl==H,SnCl,
+ 2Hg|
M. HgCl, +SnCl, (;)=—=5nCl, + Hg|

HgCl, + 2C1~ ===(HgCl, 3%~

HgCl, + NH,Cl (i #)==NH, HgCl; (s 25 )

2Hg?* (i )+ 2C17 + 2010~ (g )<===HgO.HgCl,
+H,0

HgCl, (+1)+ 2 KI (+1) ad HgI + 2KCl

Hg>* +2Cu,I,==Cu,[Hgl, ] + 2Cu*
(= B L)

HgCl, + 2I"=—=Hgl, | + 2Cl~ .

HgCl, + 2KCN (:¢ )==Hg(CN), + 2KCl

Hg*' + 4CN~ (¢ )==(Hg(CN),3*"

HgCl, + Hg(CN), —HgZCIZ + CoNy(& £ 4 (CNYy)
HgCl, + 4KSCN=—K,Hg(SCN), + 2KCl
[

P .
HgCly(#) + 2Na, SO, HgNa, (SOg), 1

+ 2NaCl
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HgCl, + 2AgNO,==—=2AgCl| + Hg(NO, ),

i %
4HgCl, + NaH,PO, + 2 H,0——2Hg,Cl, + H,PO,
+ 3HCI + NaCl

9HgCl, + NaH,PO, + 2 H,0===H, PO, + NaCl
+ 3HCI + 2Hg
e
4Hg** + 4CO% " ===HgCO,+3HgO + 3CO,
Geti )

Eo
HgCO, - 3 Hg02 2 {HgO}, + CO,

HgCl, + (NH,),CS + 2 NaOOH=2=HgS | + 2NaCl
+NH,OCN + H,0

2HgCl, + HCOOH==Hg,Cl, | + 2HCI + CO, }

2HgCl, + HCOONa===Hg,Cl, + NaCl + HCI + CO,

a
HgCl, (@) + 2CH,Mgl=——(CH, ), Hg + 2Mg<I

2 HgCl, + H,C,0,=221 Hg,c1, + 2HCI + 2€0, 4
2HgCl, + Na,C,0,====Hg,Cl, + 2NaCl + 2CO,
HgCl, (fa#) + 2C,  H, ,ONCl=—=—=
C2h B A% 8L AR S 4R
(C,,H,,ON),HgCl, |
(ae)
HgCl, + 2C,H,N + (NH,),Cr,0,==
(vt )
Hg(C;H N),Cr,0,} + 2NH,Ci
(#&)
[HgBr,] HgBr, + 10KBr==—=HgBr,+«10KBr
HgBr, + 2HBr + C, (H, ,O,N,===
(i)

R RN
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C,,H,,O,N,HgBr,|
HgBr, + 2HBr + C, ;H, ,ON, + H,0——=

C,yH,,0N,HgBr,-H,0|
€ )

[Hg,I,] Hg,I,—Hgl, +Hgl
Hg2* + 21" —=Hg,I, ¢z 2)
Hg,I, + 21" i+ %) (Hgl,J*" + Hgl

126C
[Hgl,] Hgl, —Hegl,
(4= &) (&)
Hg?*(s)+ 2NaX—>HgX, | + 2Na*
(¥ mHgCl;, HgBr, Hgly)

HgX, + MX==M[HgX,;] (4 M,HgX))

Hgl, + 2I"==(Hgl, %" (pz ey 29
Hg N
oH Iz‘+NH‘+4OH‘,==-—-[O/ NH }1
gLy 4 \Hg J/ 2 | TY
(tedi &)
+3H,0 + 71"

t
B, 2[Hgl,]*" +NH, + SOH";[O/ £ \\NHz]I
\Hg

+ 71" +2H,0
Ao H*
Hgl, + 2AgNO, ===Hg(NO,), + 2Agl]

m
Hgl, + HCHO + 3NaOHZ2"2 HCOONa + 2Nal

+ Hg| +2H,0
[HgCN] 2HgCN=—=Hg(CN), + Hg|

[Hg(CN),] Hg(CN), =2~

Hg + (CN),
Hg(CN) ; (s4) + 2KOH (3% )===HgO + 2KCN + H,0



Hg(CN), + H,S==—HgS + 2HCN

Hg(CN) , (2 + HNO, (p35)=—=Hg(CN),+HNO,|
ChHE iR
2Hg(CN), +SnCl, + 4HCl==2HgCl + 4HCN
+SnCl,
Hg(CN), + 2HCl + SnCl,=—=—=2HCN + Hg! + SnCl,

Hg(CN), + 2NaCl==2NaCN + HgCl,
Hg(CN), + 4KI=—=K,Hgl, + 2KCN
R B4 AR R AT)
Hg(CN), + 2KCN ¢ #) =K, [Hg(CN> ;7
(FK[Hg(CN); D

4Hg(CN), + 8Na,S,04 + Na ,0=—=3Hg(SCN),

+ HgS + 7Na,S0, + Na, SO, + NaSCN + NaCN
Hg(CN), + 2BaS,0,(# %) + H,O===HgS

+ HCN + BaSO, + BaSO, + HSCN

Hg(CN) , + HCHO + 3KOH==HCOOK + 2KCN

+Hg| + 2H,0

[Hg(OCN),] Hg(OCN),~2-Hg+2CO+ N, + 118F&
YY) (BRI AB)

Hg(OCN), + 2H ,S=—=NH SCN + HgS| + CO,
3Hg(OCN), + 2KClO,==2KCI + 3Hg + 3N,
+ 6CO,

Hg(OCN), + 2Na,S,0, + 2H,0=—=2Na,S0,
+NH,SCN + HgS| + CO, ¢

[Hg(CNS),] 2Hg(CNS), =2=2HgS + CS, + C,N,

A
[HgS) HgS+0, ===Hg+5S0,} (s 24m
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2HgS + 30, =2=7Hg0 + 250,
A

3Hg(NO,;),+2HgS
+3S+2NO + 4H,0

3HgS + 2HNO, () + 6HCl(%)=—3HgCl, + 2NO}

+3S| +4H,0

K
5HgS + 8HNO, (%)

=8_3MCl, + 2NO + 35,

+4H,0
(MS A7 RiE ka4 &R
HgS + 4KI + 2HCl==K ,[Hgl, ] + 2KCl + H,S*
HgS + KSH + KOH===Hg(SK) ,(T#) + H,0

HgS(A) +Na ,SCki)==Na,[HgS,J(4 14 $0H 4 4T)
LR RBRW)

Na,[HgS,] + 2HCl===Hg$S| + 2NaCl + H,S?

[(HgS,]*" + 2H*s==HgS| + H,S}

3HgS + KCIO, + 12HCl===3HgCl12~ + KCl + gH*
+3S| +3H,0

3MS + 6HCl + 2HNO,

CELER 31)
[Hg(ClO,),} Hg(ClO,),+ Hg=——=2HgCIO,

Hg(CIO,), + H,0==Hg(OH)CIO, + HCIO,
2Hg(ClO,), + H ,S===HgSHg(CI0, ), + 2HCIO,
HgSHg(CIO, ), + H,S=—=2HgS| + 2HCIO,

A%k HCIO %
[Hg(Br0,),] Hg (BrO,), + H,0-22XH0*

Hg(OH)BrQ, + HBrO,
GEsi A R)
[HgS0,) HgSO Hg +S80,1 + 0,1
HgSO, + Zn=—==7ZnSO, + Hg}
HgSO, + Fe==FeSO, + Hg}
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HgSO, + Cu===CuS0O, + Hg|
HgSO, + Hg + 2NaCl=2=Hg,C1, + Na,SO,

25C
3HgSO, + 2H,0 == 2H,SO, + (Hg0);+S0,
Higd B

(HgO),+SO, + H o;f:M(ﬂ

3HgO| + H,SO,

lﬁ‘ﬁ:
3HgSO, + 3H,0=——==3H,S0, + 3HgO|

% e 1R
HgSO, + HCl %HgSO,‘ “HCI

(g &)

HgSO4(m)+2NaCl(m)‘—A—:.Na SO, + HgCl,

+NH SCN+C02

[Hg,(NO;),} Hg,(NOy),== 2Hg0+2N021
W, ERAIB)F RS, He DATH SR AERK LRI P8
FRUTTE R,
Hgi* + Zn==2Hg| + Zn?*
Hg,(NO,), + Cu===Cu(NO,), + 2Hg!

Hg,(NOy), + H,O==Hg,(OH)NO,; + H* + NOj
(A2 HNOQ 3 7 49 4 5k #%)

2Hg,(NO,), + 4NH  «H ,0==3NH,NO,
+ HgO+.Hg(NH,)NO, + 2Hg + 3H,0
Hg,(NO,), + 2NH,==HgNH ,NO, | + Hg|
+NH,NO,

HgNH,NO, —=
Hg, (NO, )2+2NaOH ngo¢+zNaNo +H,0
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ELEE FHE

Hg2*+ 20H  ——Hg,(OH) ,«——Hg,0| + H,0
CE &)
(Hg 07 i 7k & #k, 25T HNO;, Hg,04 5 #f 4 HgO
% Hg)

Hg,(NO,), + 2HCl—==Hg,Cl, | + 2HNO,
(g &)
Hg,(NO,), + 2HCN==2HgCN + 2HNO,
Hg,(NO,), + H,S==Hg,S| + 2HNO, .
Hg,S==HgS| + Hg]

E3, Hg,(NO,;), +H,S===HgS| + Hg| + 2HNO,
(2é&)

Hg,(NO,), + H,S0, (4)==Hg,S0,| + 2HNO,

Hg,(NO;), +SnCl,==Hg,Cl, + Sn(NO, ),

Hg,(NO,), +SnCl, + 2HCl===SnCl, + 2HNO,
+2Hg}

Hg,(NO,), + 2KI=—=Hg,1,| + 2KNO,
(EgeE)
(2K Cl, KBr# £ #u 8 &)
Hg?* + 21"==Hg,l,|
(€ XN

Hg,(NO;), + 2KCN=—==2KNO, + Hg(CN), + Hg|
Hg,(NQ,), + (NH,) ,S==Hg,S| + 2NH ,NO,

(Hg,STig Tk, HNOy, sia B AL L AmL . 25T
XY C VYR Y REVE D

Hg,(NO;), +K,CO,==Hg,CO,| + 2KNO,
(F &)

Hg ,CO,=—=HgO| + Hg| + CO,}

Hg?* + CrO;~ «—==Hg ,CrO,
Uz &)
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NHNHC,H, NHNHgC, H,

Hg*+ 0= C< =0= C/ +H*
NHNHC H, \NHNHC Hy
(=%-Fem) ¢ @*&Aﬂlh)
1% 4% e B
[Hg(NO,),] zHg(NOS)2 =——==4NO, + 2HgO + 0,1}

2HgO-L=gHg + 0,1
Hg(NO;), + Zn=——=Zn(NO,), + Hg|
(Sn, PEFHTREEMYRR)
Hg(NO;), + Cu=—=——=Cu(NO,), + Hg|
(PR FER &L

&
Hg(NO,), + Hg===Hg,(NO,;),

Hg(NO,), + H,0==Hg(OH)NO, | + H* + NO;

2Hg(NO,), + 2H,0<=Hg,0(OH)NO,| + 3HNO,
G vh B H HE(NOg) 252 B FmHNosrb‘fmdaﬂf*:*_;‘zsi)

oHg(NO,), + 4NH, OH—— o< >NH2]N03¢
Hg

+3NH,NO, + 3H,0
GRS T it 4 A RANHCl)
Hg(NO,), + 2NaOH=—==2NaNO, + HgO| + H,0
3Hg(NO;), + 2A1(OH) ,===3HgO| + 2A1(NO,),

+3H,0
Hg(NOg), +Zn(OH), -Zn(NO,), + HgO| +H,0
3Hg(NO;), + 2Bi(OH) ;===3HgO0 + 2Bi(NO,),
+3H,0

Hg(NO,), + 2HCN==Hg(CN), + 2HNO,
Hg(NO,), + H,S===HgS| + 2HNO,
Hg(NOy), + 2HCIO (70y, t#)——

)2
+ 2HNO,
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ELE BOK

Hg(NO,), + 2KI==HgI, | + 2KNO,
(4 8)

Hgl, + 2KI(;; )=——=K,[Hgl,]

K,[Hgl,] + Cu(NH,CH,CH,NH,), so
LB L =)

==Cu(NH,CH,CH,NH, ) ,Hgl, |} + K,SO,
(RE¥E)
Hg(NO,), + 4KCN==K,[Hg(CN),] + 2KNO,
3Hg?* + 2C1™ + 2527 (J #)==HgCl, - 2HgS|
HgCl, +2HgS + SZ‘————SHgSJ, + 2Cl1~
Hg(NO,), + 2KSCN===Hg(SCN), | + 2KNO,
Hg(SCN), + 2KSCN(1:£1E)—~K [Hg (SCN), ]

2Hg(SCN) ,== 2HgS +CS, +C,N,
Hg?* + 4SCN~ == [Hg(SCN), 1%~
2Hg(NO;), + 4NaCl+ H, PO, + H,0,=
Cr %8
+ 4NaNO, + H,PO, + 2HC1
6Hg(NO,), + 12NaCl + gFeSO ,—=3Hg,Cl, |
+ 12NaNO; + 2FeCl, + 2Fe, (SO,),

Hg(NO;), + 2KBrO,——Hg(Br0O,), + 2KNO,
(#HNO3 4 & T # 4T R &)

2Hg(NO;), + Na,SO, + H,0=—==HgS0,-HgO|
(ke

+ 2HNO, + 2NaNO,
Hg(NO,), + 6NaNO, + 2NaBrO,=—=
8NaNO, + HgBr,

=Hg,Cl, ]

(AHNO A AT 1r R A)
3Hg(NO;), + 2NaH,PO,===Hg,(PO,),]
g)

+2NaNO, + 4HNO,
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Hg(NO,), +2K,CrO, + H,SO ,=—=HgCr,0,}
+K,S0, + H,0 + 2KNO,

Hg(NOy), + 4NH,SCN + 2C, ;H N=—==2NH NO,

(REH)
+ [Hg(SCN) ,JH,[(C,;H,N),] + 2NH,
(&)
Hg(NOy), +2C,H,0,N==Hg(C,H,O,N),|
CGREARKXTEH)

+ 2HNO,

NHNHC, H,

3Hg?* +20=C/ =
\NHNHC,H,
(=%Fem

[o . _/NHNHgC, H,

\NHNHC,H,
(EEARTEE)

] Hg| + 2H*
2

[Hg,CO,] Hg,CO,—2-HgO +Hg+CO,1
[HgCr0,)] 4HgCrO, =2=2Cr,0, + 4Hg + 50,1

3HgCrO, + 2H20—i(1-4—*c—(Hg0)3Cr03 +2Cr0,.H,0
(HgO);+CrO, + H,0—=3HgO| + CrO,-H,0
2Hg?* +Cr,02~ + H,0=—=>2HgCrO,| + 2H*
[Hg(CH,COS),] 3Hg(CH,COS), +2HNO, s, %)+2H,0
===(HgS),-Hg(NO;),
+ 2CH ;COOH + 4CH,COSH
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ENE i1 & &

8. 1 $1 3d'4s? Sc=44,9559

PRFE-MEROEEHR, 2. WEMR PISATHEIP
FRETR, NTPHLTROERE AL, EAENHE
FHRBER WMENEZPRIYEL, BERERK
HH., 55REM, BBEFEN U, PeLENNFER
PR, AR LA BB,

[Sc,0,]1 Sc,0, +6HCI+ 9H,0=—=-=2(ScCl,.6H,0]

SCZOS + 3HZSO4(%{)=SCZ(SO4)3l + 3H20
(g &)
Sc,0, + 6HNO,=—==25¢(NO,;), + 3H,0

Sc,0, + 2H JBO, (it §) 2=2ScBO, + 3H,0

25¢,0, +3CC1,—2=20C /s¢C1, +3C0, 1

[Sc(OH) ;] ZSC(OH)S””"_SCZOs +3H,0

2S¢ OH),; + 6HBr + 6H ,0— «6H,0)
2Sc(OH); + 3H,S0, =S¢, (SO,),+6H,0
Sc(OH) 4 + 3HNO, + H,0===Sc(NO;),+4H,0

[ScCl,] 2ScCl, + 3H,0=2=ScCl, -Sc(OH) , + 3HCI

ScCl, + 3KOH=—=Sc(OH), | + 3KCl
1)
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95¢Cl, + 6NaOH 2S¢, 0, +3H,0) + 6NaCl
(4 &)
ScCl, + 3NH,OH=—==Sc(OH), + 3NH Cl
(&)
ScCl, + 3HF=—=ScF,| + 3HCl
GRERiEF#HHCL, TETEE0 e RILBP)
2S¢Cl, +3H,C,0,=—5c, (C,0,),} + 6HCI
2S¢Cl, + 3(NH,),S + 6H,0=—=2Sc(OH), |
(&)
+6NH,Cl + 3H,S

9ScCl, + 4(NH, ), S0, (it ) =2

Sc, (80,),+(NH,),SO, + 6NH,Cl
2ScCl, + 3Na,S,0,==5¢,(S,0,),;!} + 6NaCl
ScCl, + Na,HPO,—=ScPO, | + 2NaCl + HCl
25¢Cl; + 3Na,HPO, :Sc, (HPO,),4| + 6NaCl

9S¢Cl, + 3Na,CO,—=Sc, (CO, ), | + 6NaCl
(g &)

[Se,(S0,),1  25¢,(SO,), 2205¢,0, + 6S0, 4 -+ 30,4
5¢,(S0,) 5 + 6H,0==5¢,(S50,),+6H,0
Sc,(S0,), + 3H,S0,=—=2ScH, (SO,), |

(&)
Sc, (S0,), + 3K,S0,===25¢K, (SO, ),

[Sc(NO,) 1  4Sc(NO,),=2=2Sc,0, +12NO, 1 + 30,1

A ko
Sc(NO,) 4+ 4H,02E2L2 860 NO, ), + 4H,0

Sc(NO,), +H,0===ScOH(NO,), + HNO,

(f£100T A & 4 oL #1160 1)

zscoH<Noa)zéSc20(NOs)4 +H,0
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2Sc(NOg ), + 3H,S0,:=—==5c, (SO,); + 6FINO;,
(7]¢i§l‘.%Kﬁﬁiﬂ.ﬁ}'ﬁ'ﬂzscz(soﬁs)
2Sc(NO;) 4 +3Na,CO, + 12H,0=—=
Sc, (CO )s+12H,0 + 6NaNOQO;

[S¢,(C,0,);] Sc,(C,0 )3 Sc 0, + 3CO, + 3CO
[Sc, (SiFg),1 Sc,(SiFg); + 24NaOH<—2Sc(OH),
+ 3Na,SiO; + 18NaF + 9H,0

8,2 4$Z 4d'ss* Y=88,9059

[YCl,] YCl,; +3NH,OH=—=Y(OH),| + 3NH,Cl
(§&)
YCl, + 3NaOH====Y(OH), | + 3NaCl
GR iR ik T it & 4 NaOH)
YCl, + 3HF==YF, | + 3HCI
;miz::z;i‘iii'é‘JHF)
2YCl

(é: é,)
GRIRREM T it &4 H,C0y)

8,3 $@ 5d'6s> La=138,9055

[La,0,)mux) La,0,+3H,0¢zn) ===2La(OH),
10La,04 + 2KOH + 38H,0=—
2KH,La, ;O,; » 15H,0 + 50,4
5La,0, + 2NaOH + 21H,0=—=2NaH La O, ;+4H,0
+5H, ¢

La,0, + 6HCl(y)==2LaCl; + 3H,0
(HFA £ f69 BB



1 239

La,0, + 6HBr==2LaBr,} + 3H,0
XX T

A
La,O,(m) +3H,S¢%)==La,S, + 3H,0
’ HE &)
La,0, + 35S0, + 3H,0==La, (S0,),| + 3H,0
(8 &)
La,0, + 3H,S0,==<La,(S0,), + 3H,0

La,0, + 6H,S0, (it ) ==2La(HSO,), + 3H,0

2La(HSO, ) ,===La, (SO, ), + 3H,S0,
La,0, + 6HNO ,====2La(NO,), + 3H,0

La,0,(m) + 6NH,Cl gy 2= 2LaCl, + 6NH, + 3H,0
(e ik £190C A LR BB 2L, % ANH Bri 286K 5
La,0, + 3NH,NO, + 6HNO ;—=—
3NH,NO,-2La(NOQ,), + 3H,0
La,0, + 3Cu(NO,), + 6HNO ;=—==
(Cu(NO,),),+2La(NO,), + 3H,0

2La,0, + NazcoaiNaszO-, +3CO, %
La,O, + 3SOCl,==3LaCl, + 350, }
2La, 0, + 3CS, (1) 22=2La, S, + 30, |
(# &)
[La(OH),] 2La(OH); + 3Cl,—=LaCl, + La(ClO),
+3H,0
2La(OH); + 350, ==1La,(50;)3+3H,0| (4 %)
2La(OH), + 3CO, + 3H,0: La,(CO,),+3H,0)
+3H,0
2La(OH); + 3H,S0,===14, (SO, , + 6H,0
[LaCl,] LaClg + 3M(u4 4)===3MCl+ La
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—— e

[La,&,]
i

EINE AWK

LaCl, + 3KOH===La(OH), | (g) + 3KCl

LaCly(x ) + 3HI(Fi) ===Lal, + 3HCI4

LaCl, + H,PO,==LaPO, | + 3HCl
(Hé&)

2LaCl, + 3H,C,

4)3‘(H20)9L
(gé&)

+ 6HCI
LaCl, + Na,PO,===LaPO, | + 3NaCl

24 + 3NaCl
(g &)
+NaOH
LaHP,O, + 3H,0.===LaHP,0,.3H,0
(H&%EH)

—

2LaCl

K,La,(CO,),+12H,0| 1 53KCl
4LaCl, gy + 9Na,CO,
Nay,La ,(CO,),<20H,0| + 12NaCl

2LaCl iy + 4(NH,),CO,; + 4H,O===
(NH,),La,(CO,),+4H,0| + 6NH,Cl
3LaCl, + KMnO, + 4Na,CO,

3La(OH), + Mn(OH) , + 8NaCl + KCI + 41CO, }
(Cechméfu & B8

2LaCl; + 3Na,MoO,== Laz (Mo00,),| + 6NaCl
2LaCl, + 3Na, WO, ===La,(WO,),| + 6NaCl
«4H,0

+ 3KCl

La,S, + 6H,00sy==2La(0OH), | + 3H,S

La® " iy 5 & B BLs




La3* + CH,COO™ + 2NH,+H,0——
La(OH),CH,COO/ + 2NH;

(o X5 8 0)
(X EsgMeAn I, m2Eé, WRAAFRTRAAKRE CH;COO-,

f2 SOZ-, POi-, F- & BO;#AF#, TRBat*witth.)

[La,(50,),] La,(SO,),=2=La,0,S0, + 250,

B 7l
9La,(S0,), 2222 o120, + 650, 1 + 30,1

R £3
9La,(S0,), EEEREE )1, 0, + 650,

La,(S0,), + 9H,0===La, (S0,),-9H,0
La,(SO,),+9H,0==La, (SO,), + 9H,0
9La,(SO,); + 6NH,OH=—-La, (SO,) ,+2La(OH), |

(&)
+3(NH,),S0,
La,(SO,), + 6KOH==2La(OH),| + 3K,SO,
' a)
La,(50,); + 4H,S(%)==La,S,5+ 3H,S0, + H, t
La,(S0,); +3H,S0(m, #)=—= 43
A B4R
La,(SO,), + 6HPO,

2La(PO,), + 3H,S0,

A
La,(S0,), + 10HPO, ===2(La(P0,),).2P,0,
+ 3H,S0, + 2H,0

La,(SO,), + 10HPO, ===La,0, +5P,0,
1 3H,S0, + 2H,0

La,(50,), o) +2LaCl,

2La,(S0,), + 3(NH,),S + 6H,0=—=

La,(SO,),+2La(OH), | + 3(NH,), so,,+3H S
(q &)
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La, (SO, ), + 6KCN==2La(CN), | + 3K,SO,
(A2 )

La,(SO,); + 3Ba(ClO, ) ,====3BaS0, |
- + 2La(ClO,),
La,(S0,); + 3Ba(BrO,), + 18H,0=—=
(La(BrO4)3),+18H,0+ 3BaSO, |
La,(SO,); + 3K,S0,=La,(S0,);+3K,S0, !
(4 &%)
La,(S0,); + Na,SO, + 3H,0=—=
La,(S0O,);+Na,S0,.3H,0|
(a4 ¢)
La,(S0,),; + (NH,),S0, + 8H,0===
La,(S0,),+(NH,)S,0,+8H,0
(R&AFEK
La,(S0O,); + 2Na,PO,=—=2LaP0O,} + 3Na,SO,

2LaPO, + 3H,50, () 22La, (SO, ), + 2H, PO,
La,(S0,), + 3Na,HPO,—=La, (HPO,), |
+3Na,S0,
La,(S0,); + 3Na,HPO;—=——=La, (HPO,),}
+ 3Na, SO,
La,(S0,); + 3Na,COy===La, (CO;),| + 3Na,SO,
La,(S0,); +2Na,B,0,Gt¢) +6H,0—=

3Na,S0, + La,Na,(P,0,),+6H,0
La,(SO,), + 3Na,B,0,=—=La, (B,0,),|
+ 3Na, SO0,
La,(S0,),; + 3K,CrO,—=La, (Cr0,),| + 3K,S0O,
La,(SO,), + 3K,Cr0, + 8H,0=—x '

La,(Cr0O,),-8H,0| + 3K,S0O,
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La,(S0,), +4K,CrO, + 6H, 0
K,CrO,«La,(Cr0,),+6H,0} + 3K,SO,
La,(S0,); + 3Na,WO ==La,(WO0,),|
+ 3Na,50,
[La(NO;);1 La(NO;); +6H,0—=——=La(NO;),6H,0
2La(NO;) § +2H,0, + 6KOH ==La,0; | + 6KNO,
+5H,0
La(NO;), + 3KOH===<La(OH) ;| + 3KNO,
(§&)
La(NO,), + 3NaOH===La(OH) ;| + 3NaNO,
2La(NO;), + 3H,80 ,===La,(S0,),} + 6HNO,
La(NO;); + 3HIO==La(10,),| + 3HNO,
&

La(NOy) + 3KIOg===La(10,),] + 3KNO,
&) -

AEK
La(NO,), + 2NH,NO, + 4H,055%
La(NO,),+(NH,NO,),«4H,0

La(NO,),+(NH,NO,),« 4H,0-2&

La(NOy) g «(NH,NO,), + 4H,0
2La(N03)3-NH,,NO3 R#) +3H,C,0,===
La,(C,0,); + 6HNO, + 2NH ,NO,

2La(NQO;) 3 + 2K;Co(CN) ; + 9H , 0=
& 4 R4

9LaCo(CN) ¢ 9H,0 + 6KNO,

4 E
[La,(COy),] La, (COy), 2 C** 14,0, +3C0,

[La(C,H;0,);) La(CH;COO); + 3HIO &=
La(10,),} + 3CH,COOH
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La(CH,COO0), + HIO, + H,0===La0l0,
+5CH ,COOH
9La(CH,COO0), + 3H,C,H,0 ==
La,(C,H,0,),} + 6CH,COOH

()

400°C
[La,(C,0,);] La,(C,0,)===La,C04| +2C0O,% + 3COY}
GL A s 8D

8,4 §F 4f'sd'es®? Ce=749,13

[Ce,0,] 2Ce,0, +0,~2=4Ce0,

3
Ce,0, + 6NH,CI222E-5CeCl, + 6NH, + 3H,0

3Ce,0; + 2KMnO, + H,O==2MnO,
+ 2KOH + 6CeO,

2Ce,0, + 3CS,—2=2Ce,S, | +3C0, 1
(4= &)
[CeO,] 2Ce0, +TH,~2=2CeH, + 4H,0
2Ce0, + C==Ce¢,0, + CO
2Ce0, + 3Cl, + 4CO=—=2CeCl, + 4CO,?}
2Ce0, + 8HCl===2CeCl, + 4H,0 + Cl,}
Ce0, + 4HCl==CeC(Cl, + 2H,0
2Ce0, ;3 ) + 8HI 2Cel, +1I, + 4H,0

Cel, + 9H,0=—=Cel,+9H,0
€r

2Ce0, + 8HI + 5H ,0===(Cel;),+9H,0+ I,

CeO, + 2H,SO, it #) Ce(50,), +2H,0
(A4 B8R
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2Ce(S0 ) ,==Ce, (80,); +S0,4% + 0,%
Ce, (SO, + 3Ce(SO4)2 +31H,0
===Ce, (50,),(Ce(SO,),);+31H,0
CeO, + 2H,S0, Gk# Ce(S0,), +2H,0
(K= 8)

2Ce(S0,) ,===Ce, (80,), +S0, + 0O,

Ce, (SO,), «5H,0
CeO, + 4HNO;==Ce(NO,), + 2H,0

Ce(NO,) ,===Ce(NO,;), + NO} + 0,
2Ce0, + 8HCI + 2KI==2CeCl, + 2KCl + I, + 4 H,O

4Ce0O, + 4KP 4CePO +2K,0+ 0,1
[CeO,;} 2CeO, + 6FeOFeCe O, + 3Fe, 0,

2Ce0; + 3H,S50 ,==Ce, (SO,),

+H,0, +0,1+2H,0

[CeH,] 4CeH,+ 70,2222 10, + 6H,0

CeH; + 3HCl===CeCl; + 3H,1
[Ce(OH),] 2Ce(OH), + 3Cl,===CeCl, + Ce(CIO) , + 3H,0

2Ce(OH) + 2HC1

4Ce(OH), + O —:—=4Ce02 +6H,0

4Ce(OH), =—/Ce(OH) ,

()

Ce(OH), + 3HCl===CeCl, + 31,0

2Ce(QH); + 3H,50,==Ce¢, (SO,),; + 6H,0
2Ce(OH), + 3H,Se0,===Ce, (Se0,), + 6H,0
Ce(OH); + 3HNO;==Ce(NO,; ), + 3H,0

Ce(OH) 4 + 3NH, c1-2L-cecy, + 3NH 1 + 3H,0
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Ce(OH), + Ag(NH;){ + OH ==Ce(OH) ,
+ Ag + 2NH,}

[Ce(OH),] Ce(OH), +2H,SO, (#) =—=Ce(S0,),

[CeCl;)

+ 4H,0
Ce(OH) , + 4HNO,===Ce(NO;), + 4H,0
2Ce(OH) , + 4NH ,OH + 12HNO ==—=
20(NH,),Ce(NO,)1+3H,0 + 9H,0
Ce(OH), + 6KNO,==K,Ce(NO,), + 4KOH
CeCl; + 3M (54 8) ==3MCl +Ce
CeCl; + 3NaOH=—=Ce(OH) ;| + 3NaCl

CeCl, + 3NH,OH===Ce(OH), | + 3NH,CI
(gé)

9CeCl, + 3H,S0,~2=Ce, (SO,) ; + 6HCI
CeCl; + H;PO,===CePO, + 3HCI

2CePO, + 3H,SO, x>
GRELEH)

Cez(SO )s

+2H,PO,
2CeCl, + 3(NH,),S + 6H,0==2Ce(OH), |
+ 6NH,Cl + 3H,S}
2CeCly (zk) +3Na,S; Ce S, + 6NaCl + 12S
GR#%e)
2CeCl, gy + 4K,CO,(50%) + 12H,0=—=
Ce, K, (CO;),+12H,0 + 6KClL
2CeCl, + 4(NH,),CO, + 6H,Oz==
Ce, (NH,),(CO;) ,+6H,0 + 6NH ,Cl
2CeCl; + 3(NH,),CO; + 5H,0=—=
Ce, (CO,) 4 +5H,0) + 6NH,Cl
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3CeCl; + KMnO, + 4Na,CO; + 8H,0==3Ce(OH),
+Mn(OH), + 8NaCl + KC1 + 4CO,
2CeCl, + 3(NH,),C,0,=—Ce¢,(C,0,),}
(A &)
+ 6NH ,CI

(5 HC0 07 £ M85 KB

Ce, (C,0,), + 6HBr (L '—A————ZCreBrs
+3C0,% +3C0% + 3H,0

A
Ce, (C,0,),=—Ce, (CO,), + 3CO?

2CeCl, + 3(NH,),MoO,=——=Ce, (M00,), |
(1 e

+ 6NH,C1
B ‘

4CeCl, + 6Na,B,0, + 0O,
4Ce0O, + 12B,0, + 12NaCl
CeCly 4, #> +KFe(CN)g(ip, s)=—=3KCl
+ K(CeFe(CN),41}
(ae)
NaCeFe( CN),|
(9 &)
+3NaCl
==NH,CeFe(CN),}
€-X:N]
+3NH, C1

. + 2HC1

CeCl, + Na,Fe(CN) ==

CeCl, + (NH,) Fe(CN) y===

[CeCl,] CeCl, +H,
(?’frr éa)

s + 2NH,
2CeN + 4H,S0,==C¢, (S0,),; + (NH,),S0,
[Ce(105);1 5Ce(104); + KMnO, + 5HIO; + 3HNO,

[CeN]
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===5Ce(10,;), + Mn(NO,), + KNO, + 4H,0

[Ce,(S0,),1 Ce,(SO,),~2=2C ¢, 0,50, + 250,14

+ 0,1

1090—12507C
2Ce,0,50,—~ 21208 o0 0, +250,1 + 0,1

Ce, (S0,); + 3H,0==Ce, (50,),+3H,0
Ce,(SO,), + H,0, + H,50,==-2Ce(S0,),
+2H,0
Ce, (SO,),; + 6NaOH=:2Ce(OH) ;| + 3Na,SO,
(Ce(OH) it iz s FiL &6 A
7Ce, (50,); + 2HCIO, (70%> + 7TH,SO, (96%)
140

=—=14Ce(S0,), +Cl,} + 8H,01
Ce, (SO,); + 6HIO,; + 2H,0=—=2Cc(10,),+2H,0
+3H,S0,

#4985
Ce,(S0,) , +H,8,0, 2222 e (50,), + H,S0,

Ce,(SO,), + 2H, PO, + 4H,0—
20CePO, +2H,03} + 3H,S0,

(&)
Ce, (S0 ),
CeCl,; + 7TH,0==Ce(Cl,.7H,0
(€ 7))
Ce, (S0,),

+ 3H,S + 3(NH,),SO,
2Ce, (S50,) ¢ + 2NaBrO + 12NaOH=—=4Ce(OH), |
+ 2NaBr + 6Na,S0O, + 0,1

Ce, (SO ,); + 3Ba(BrO,), + 9H,0=—=
2Ce(BrO;);+9H,0 + 3BaSO, |
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Ce,(S0,), + 3H,S0, ) =—=2Ce(HSO,),
Ce, (SO, + (NH,),SO, + 8H,0=—=

Ce,(S0,),+(NH,),S0,-8H,0
€ 1))
' 15—17
CeZ(SOl‘)S + 3Ba SzOe + 5H2 ':“—T’C:
Ce, (S,04) ¢ +5H,0 + 3BasS0, |

200 b

Ce,(SO,), + 3BaS,0, + H,0
Ce,(S5,04),+H,0 + 3BaS0O, |

Ce, (SO, Y, + 5Na,CO, + 2H,0—2—3Na, SO0,
+ Ce, (CO,),+(Na,C0O,),-2H,0]}
Ce, (S0,); + 3(NH,),CO, + 5H,0=
Ce, (CO;)3+5H, 0+ 3(NH,),S0,
5Ce, (50,)4 + 2KMnO, + 8H,S0 ==
10Ce(S0,), + K,SO, + 2MnSO, + 8H,0
Ce,(S0,); +3(NH,),M00 ,===Ce,(M00,),|
+ 3(NH,),S0,
Ce, (80,); +3(NH,),C,H,0, +9H,0—==
3(NH,),S0, + Ce, (C,H,0,),:9H,0]

A
[Ce(S0,),]1 2Ce(S0,),==Ce,(SO,); +50,1+0,*

4Ce(S0, ), + 2H,0=--2Ce, (SO,), + 2H,S0,

40,1t
2Ce(SO,), + H,0,===Ce, (S0,), + H,S0, + 0,1

2CC(SO4)2 - ZNZHA::(NH4)ZSO4
+Ce, (80,), +N,%
Ce(SO,), + 4NH,OH====Ce(OH), | + 2(NH,),SO,
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Ce(SO,), + 4ANH ,OH===CeO(OH), |
+2(NH,),SO, + H,0
HZSO4

2Ce(SO,), +KI+ CH,COCH, ===—KHSO,
+Ce,(SO,)s + CH;COCH,I

Ce(S0,), + 2Ba(BrO,) ,——=Ce(BrO;), + 2BaS0O, |

2Ce(S0,), + 2FeSO ,—=Fe, (S0,); + Ce,(SO,),

Ce(S0,),+(K,S0,),+2H,0
2Ce(S0,), + KNO, + H,0=—==Ce, (S0,), + KNO,
+H,S0,
2Cett + AsO3~ + H,0=—=—=2Ce?* + AsO%~ + 2H*

2Ce(S0,), +Na,C,0, =2=Na,S0, + 2CO,
+Ce,(50,),

===9Na Fe(CN),
+Na,S0, +Ce, (S0,),
Ce** + Fe?*—> Ce®* + Fe®*

2Ce(S0O,), + 2Na ;Fe(CN),

[Ce(SO,),1 Ce(SO,), +5H,022-CeSO, (OH), -H,0}
+3H,S50, + 0,1
CeSO, (OH) , - H,0——C¢0, + SO, + 2H,0
2Ce(S0,), + 5KNO, + 5H,0=——=Ce, (S0, ) ; + 5KNO,
+5H,S0,
[Ce,(SeO, ) ] Ce,(Se0,); + 6NH,OH-—=2Ce(OH),|
+ 3(NH,),Se04

Ce,(Se0,); + (NH,),Se0, +
Ce,(Se0,),+«(NH,),SeO0,.9H,0|
=—=Ca(OH),| + 3NaNO,

[Ce(NC
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2Ce(NO,), k) + 6HF + H,O===(CeF,;),H,0|
(5 &)

+ 6HNO,
Ce(NO;) 3 + 3HIO; + 2H,0===Ce(10,),+-2H,0|
(BERZH)
+ 3HNO,

Ce(NO;), + HyPO,=====CePO, + 3HNO,
2Ce(NO;),; + 3(NH,),S + 6H,0==2Ce(OH) ;|
+3H,S + 6NH,NO,
Ce(NO;); + Co(NH,) ,(NO,); + 4H,0==—=
Ce(OH) , + Co(NO,), + 3NH,NO, + HNO,
Ce(NOy); +Na,P,0, + 4H,0===CeHP,0,+3H,0|
+ 3NaNO; + NaOH
6Ce(NO;) ; + 2KMnO, + 8Na,CO, + 16H,0
AL SR T

6Ce(OH), + 2Mn(OH) , + 16NaNO,
+ 2KNO, + 8CO, %}
6Ce(NOy) 5 + 2KMnO, + 4H,0——=4Ce(NO,),
+ 2Ce(OH) ; + 2KNO, + 2MnO,
2Ce(NOy), + 3(NH,) ,M00,=—=Ce, (M00,),}
+ 6NH,NO,

4Ce(NO,) ; + 3K ,Fe(CN) g==Ce, [Fe(CN) 4 15}
Ee)

+ 12KNO,

[Ce(NO,),] Ce(NO,;),=—Ce(NO;); +NO+O,
Ce(NO,", + 4H,0==Ce(OH) , + 4HNO,
Ce(NO,) , + 2Na,0, + 2H,0==Ce(OH) |

+ 4NaNO; + O,

e
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Ce(NO,), + 4NH,NO, + 3H,0==
[Ce(NO,;),]+[NH,NO,],+3H,0
Ce(NO,), +2CuCO, + 2H,0==Ce(OH), |
+ 2Cu(NO,), +2C0,}

A
[Ce,(CO,),]1 Ce,(COy), ==C¢,0, +3C0O,1%
Ce, (CO, ), + 6HCI=—==2CeCl, + 3CO, + 3H,0
CeCl, + 7TH,O0===CeCl,-7H,0

(i &)
A
Ce, (CO,), + 3H,S0,=—=Ce, (S0,),} +3CO,?}
+3H,0
Ce, (CO;) 3 + 6HCOOH==2Ce(CO,H), + 3CO,
+3H,0

Ce,(CO,), + 6CH,COOH=—=2Ce(C,H,0,),
+13CO, +3H,0
[Ce(OH)(NO,),1 2Ce(OH)(NO,), +2NH, OH=—x=

(NH ) ,Ce(NO; )4 | + Ce(OH) , |
e 8)

. 1. AR ENa,S, O i A & 4 TLiEs

2. Wiy K. SO, s MBEB W IER, A6
Ce(50,); - 3K, SO, JTIEA: s

3. Hithly H,0, M, AME A B Ce(OH),0.0H &
CeO, +2H , O 1%

4. %ﬁﬁ—%(NH4)zCOsﬁ¥&ﬂ‘:m9 2 KA G/
Ce, (COy) , ULIE s

5. 4tk 5NH FERIR, 4 RCeF, 8 @ITHR;

6. With 5 KIO; JHIEAN, 4£RAGK Ced0,), i

g2
o



8,5 $t 6d*7s® Th=232,0381

[Th) Th + ZXZZZ;——ThX4
(X,=F,, Cl,, Br,, I,)

Th+ 0, (% %) _L&ThOz
Th+ S°% £ Fhi{e ¥ (I ThS,, Th,S,, ThS)
3Th + 2N, —-—ii‘—Th N,

Th + C":ThC[EzThCz(/i\—&@)]
ThC, + H,0—> 228 + H,{
. HX, #H,S0, 5Thikf, HHES. & HNO, f
Thlifh, ThEETHRMHCIRMEK, Thiniie M.

[TRO,] ThO, +2Ca H{_ﬁTh + 2Ca0

(AT #13:Th)
ThO, +2C0+ 2Cl, (1) ===ThCl, + 2CO,
E Thoz Eﬂﬂl"‘& um% H{J%Ei" Z:%:}:Zk\ ﬁ E@ fﬂ ﬁ
Po
ThO, +2 H,S0, (x)===Th(SO,), + 2 H,0
ThO, + 4HNO, +2H,0

}»‘;--'
ThO, + 4KHSO,=22Th(S0, ), + 2K,50, + 2H,0
[Th(OH),] Th(OH), +CO, + (x~ 1)H,0=—

Th(OH),CO, +xH,0
CEXT Y
(Th(OH) 4 %6 F &) :
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[ThCl,] ThCl, + 4Na===4NaCl + Th
ThCl, + 2H,0==Th(OH),Cl, + 2HCI
ThC1, + nNH,—>ThCl, +6NH, , ThCl,+gNH{ -+«
ThCl, + 4HF4,==ThF, + 4HCl
ThCl, + 4KF==ThF, } + 4KCl

[ThI,) 2Th12=2C Th1, + Thi,

#. 1. &3#5NH,, (NH,),S, NaOHZ{kFH, ¥
E@(Th(OHLﬁThOz’nHzo)mif.EfEﬁES

2. k#h5Na,CO B (NH,) ,CO Mtk IR , 4 1 5,
B 4 UL A s

3. HILUMRERE B RN, FAGER
Th(C204)Z(H20)§5)&; '

4. 43h)5 K, SO, ABIK AR, AREG%STR
K,Th(SO,),-2H,0;

5. H,0, 5 448, A Bk & S AL & JU R ThO, «3H, 0,
Th(OH),0H, Th,0,.4H,0

6. &3hSKIOBMBIER , AR B ATETHAO,)

7. 3 5Na,S, O ¥ WIEH, HRTh(S,0,),;

8. #ER 5K, Fe(CN) JEMIEM , £ B ATh(Fe(CN) 4]
PLHE

8,6 #h 5f°6d'7s* U=238,029 -

ME-MEBAAKNSR, H4Y% HKER KX LEHR
18.7), FE1133°CHIML, LFEHRER,EZRT 28K,
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BARMAR RN, HRETTSBKER.
[U] U+ 3F,—=UF,

(U5 Cly, Bry, I, foguy, Hwk, mikey U Zfebtedad
R Bo)

U+ 2H,0¢4)==U0, + 2H,¢
. GHREE TR (RH,SO BN, 5 EIERMRMS.
BHRE—MELR, TUNFEZLBRMEFRPBENESRN
FkmSn, Cu, Ag, Hg%,
[UO,] UO, + 4HF==UF, % 2H,0

350—500
U0, + 2HF—2=22C_(50F, + H,0

Uo, + %02 +3Na,CO; + H,0=—=3NaOH

+Na4[U02 (COS)BJ

30
[UO,] UO, +3SF, 22 UF, + 350F,

UO, + 3Na,CO, + H,0==Na,[UO0, (CO,),]

+ ZNaOH
[U,0,1 U,O; +6Cl, + 8C==3UCl, + 8CO?
(B4 eE)
U,0, + SHZSO‘—--————-—-—_ZH_,‘[UOZ (50,);1+U(SO,),
+ 4H,0

U,0, + 4H,S0,==2U0,50, + U(S0,), + 4H,0

L
U;0; + 4KHCO, ==K, ,[U0,(CO,;) 1+ U,0;4
+CO, +2H,0
1000

[UF,] 2UF, +H, 2UF, + 2HF
UF, + F,=—=UF,
UF, + 2H,0==UO,F, +4HF
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2UF, + 0,===UF, + UO,F,
UF, + H,==UF, + 2HF
UF, + 3Ca=—=2CaF, + U
[UF;)] 2UF;+3H,0, +10H*==2U02"* + 12HF
+2H,0
2UF; + 21"===2UF, + 1, + 4F~
[UCl,] 2UCL, +0O, (x> +2H,0===2U0,Cl, + 4HCl

Ha
(ucl,] 2ucl, 22%5ua, +a,

& ok 1 A

2UCH, 220250, + UG,
2UCI, + 2H,0—=UCl, + UO,Cl, + 4HCI
' [UO0,S] UO0,S+3(NH,),CO,==—(NH,),S
+(NH,),U0,(C0O,),
[U0,S0,] UO0,S0, + Zn + 2H,S0,===U(S0,), + ZnSO,
— +2H,0
U0,S0, + 3Na,C0,===Na,[U0,(CO,),]
+ Na,SO,

[U0,(NO3), Y (asom i)
2U0,(NO,), 222210, + 4NO, 1 + 0,1
U0, (NO,), + H,0, + 2H,0==U0, +2H,0
+ 2HNO,

2U0, (NO,), + 6NH, + 3H,0—=(NH,),U,0,

+ 4NH,NO,
200, (NO,), + 6NaOH===Na,U,0, + {NaNO,

) +3H,0
U0, (NO,), + (NH,) ,S=—=2NH,NO, + UO,S|

I
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UO, (NO,), + Na,HPO,=—=2NaNO, + UO,HPO, |
4 (8 &)
UO,(NO,), + Na,HPO, + NH,C,H,0,=—=
2NaNO, + CH,COOH + UO,NH, PO, |
UO,(NO,), + 3(NH,),C0, ===
(NH,),U0,(CO,), + 2NH ,NO,
UO,(NO,), + 2BaCO,===Ba(NO,),
+BaU0,(CO,),
[(NH,),U,0,] (NH,),U,0, +6(NH,),CO, + 3H,0—=
6NH,OH + 2(NH, ) ,UO, (CO,),
[U(C,0,),+6H,0) U(C,0,),+6H,0 +2K,C,0,+H,0=——
K,U(C,0,),+5H,0+ 3H,0
[(UO,),Fe(CN),] (UO,),Fe(CN), + 6NaOH ==
Na ,Fe(CN)¢ + Na,U,0, +3H,0

[UO,%*] 2UOZ* + Fe(CN) 8 --(U0,),Fe(CN)
Ui &)
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<+

FBAE SOk

9.1 &k 3d24s* Ti=47,90

B2
[Ti] Ti+2X,——TiX,
(Ti5F, R p.%160C, HCLKA B %3000 F feitf7) .
. 400—500C .
Ticy) + 21, (5 y=———Til,
1200 '
Ti+ 0,2 1,—25Ti0,
(AR ALFERKECNT AR

1200C. .
OTi + N, 1By TiN

(st No#800C 3L A &)
. 1800—2000°C .
Tl + c—°____.—:_TlC
[¢ X3}
(TiCik g, 1% %3100T)

Ti+ 20H- + H,0=2=Ti02" + 2H,}
CF FALRAEAK ORI, H6 LR R

$, W HCIEHH,SO, JUPRSTIR R, 4T bR
HNO, i, Ti 5T HF 1 HCl #8400 i T HF 7
H,S0, (&RHNO,) HiR& B,
Ti+ 6HF=—=[TiF¢1*~ +2H" + 2H, 4
2Ti+ 6HF=——=2TiF, + 3H, (s 25 5)

2Ti + 6HCl( ) ===2TiCl, + 3H,
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Ti+ 2H,SO, (%) + H,O==[TiO (S0,),1%* + 2H,*}
+2H*
2Ti+ 3H,S0, (%)==—=Ti,(S0,); + 3H,}

Ti + 4HNO,=2~H,TiO, | + 4NO,} + H,0
[TiO] 2TiO+ GHCl(gy=——2TiCl, + H,1 + 2H,0

TiO + 2HCI (i 14)===TiCl, + H,0
[Ti0,] 3E. TiO, 2Btk E L.

1000°C

- 2Ti0, + H,=~Ti,0, + H,0

. 800—900°C .
TiO, (@) + 2Ccm) + 2C1, (1) ~mtCaTiCl, + 200}

2 TiO 4 CtyR &, B BCL %)

TiO, + 2Ca 2259ca0+ Ti
(ANaRHCa% £ M8 K )
. . 1700 .

Tl(’)% + T ¢ 2Ti0

TiO, + 2NaOH==Na,TiO, + H,0
TiO, + 6HF==H,[TiF,] + 2H,0

. . AL

TiO, + 2H,S80, ;% )y==Ti(S0,), + 2H,0
(#HHS0 % BB

-TiO, + H,80, (#, #)==TiOS0O, + H,0

— -

TiOSO, + H,0¢;4)==TiO, + H,S0,

Ti0, + 2K,S,0,===Ti(80,), + 2K,SO,

TiO, + Na,C0, Z2Na, Ti0, + CO, }
 (FIM, ETRA S EHNa,TiOp

. :Na,CO
TiO, + BaCO, 2P RaTi0, + CO, |

[Ti(OH),] 2Ti(OH), + 2H,0+ 0,===3Ti(OH), + H,0,

[Ti(OH),)} Ti(OH), Z2-Ti0, +2H,0
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H,TiO,—2=H,TiO, + H,0

H,Tio, 22888 10, + H,0

KM e B

H,TiO, + H,S0, (%)
Yo BB

TiOSO, + 2H,0

[Na,TiO;] Na,TiO, + 2H,0=:==TiO(OH), + 2NaOH
+ +Na,SO, +2H,0

[FeTiO,] 2FeTiO, + 4HCl + Cl,=22=9FeCl, + 2TiO,

+2H,0
GB A AR &R R FeClydf £ &)

FeTiO, + 2H,S0, (%y=2==TiOSO, + FeSO, + 2H,0
FeTiO, + H,S0,==H,TiO, + FeSO,
FeTiO, + 3H,S0,==Ti(S0,), + FeSO, + 3H,0

B AR 8L B 5 K.

FeTiO0, + C222ETi0, + COt + Fe
(895 (8 2TiO, 2% & H& &)

_Arph
2 B00—1000TC

TiO, + 2C+ 2C1 TiCl, + 2CO¢

WKy
TiCl, (%) + 2M8&Gi &) =goo—s00n - 2M8Cl (s> + Ti

GL¥5%) Coli 280

[TIC1,] 2TiCl, + H, (g 2ot
CAT00T ¥ K £ 4 TiCly)

2TiCly + 2HCI

sl

TiCl, + 2H, 4HCl + Ti
TiCl, + 3H, + CO==TiC + 4HCl + H,0



TiCl, + 4M(ap & )====4MCl + Ti

. 0—
TiCl, + 4Na——=%C _7; . 4NaCl

oTiCl, + Zn=2BERY_,1ict, +znCl,

2Ti*Y + Zn===9Ti%* + Zn**

. 800—900TC, .
TiCl, () + 2MgGiy=—537— Ticm) + 2MgCl, ()

€ 3 1Y)

+122FF
6TiCl, + 32NH,===6TiN + N, + 24NH,Cl
TiCl, + 3H,0(1)==H,TiO, + 4HCI}
TiCl, + 2H,0( 5)==Ti0, | + 4HCI}

TiCl, + H,0,==H,[Ti(0,)Cl,]
’ (W R it sk ok, ¥ $)
TiCl, + 4S0,==Ti(S0,), + 250,Cl,

TiCl, + 2Cu0_2, 2CuCl, + TiO,
TiCl, + 4NH,OH=—Ti(OH), } + 4NH,Cl
(H &N

T .
TiCl, + 4NaOH—222C 70, + 4NaCl + 2H,0

TiCl, + 4NaOH==H,TiO, | + 4NaCl
(4 & M)
TiCl, + 4NaOH===H,TiO, + 4NaCl + H,0
TiCl, + 4HF===TiF, + 4HCl
CBEHK)
TiCl, + 2HCl==H,[TiCl, ]
TR

TiCl, + 2H,S=2=TiS, + 4HCI
CRHREEE A kI
TiCl, + 2NH,Cl===(NH, ) ,[TiCl,]
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TiCl, + 2CI-==—=[TiCl, ]2~
TiCl, + 2(NH,),S + 4H,0=—=4NH,Cl + 2H,S
+H,Tio,

. e ik £ .
TiCl, + 2Na,S,0, + H,0 =—==4NaCl + H,TiO,
‘ +2S + 250,1

ABEERY
2TiCl, + Na,S,0, —— = —— 2TiCl, + 2NaCl

=

PR Ly

+ 250, 4
TiCl, + 2BaCO, + 2H,0==—2BaCl, + H,TiO,
+2C0,t

Ti** + 4C,H,0; + 3H20‘~'F'ﬁ"5:4HC-zH30z +H,TiO,

Ti** + 4CgH NO«NO ===Ti(C,H,NO:NO),|

GRA®R ) (% &) -
. R . .
(TiCl,] 2TiCl, mﬁ;TICI . + leCl4

TiCly(z k) + 6NH, () ==TiCl, *6NH, (% 8.)
[Ti($0,),] 6Ti(SO,), + 2A12===3Ti,(SO,),
+A1,(50,),
(EH,SO 52 TFTRHARD
Ti(S0,), + H,0==Ti0SO, + H,S0,

Ti(S0,), + H,0,==H,[Ti0,(S0,),]

Ti(SO,) , + iANaOH==H,Ti0, | + 2Na,SO,

Ti(50,), + 2(NH,),S + 4H,0=_=H,Ti0O,
+2(NH,),S0, + 2H,S

Ti(SO,), + 2Na,HPO,——=Ti(HPO,),| + 2Na,SO,
(He)

[Ti,;(80,);]1 Ti,(S50,); + 6NaOH==2Ti(OH),}
+ 3Na,SO,




& # 263

Ti,(SO,), + Fe, (SO, ) s ==2Ti(S0,), + 2FeSO,
Ti,(SO,), + 2NH,Fe(S0,),
——2Ti(S0,), + 2FeSO, + (NH,),SO,
[TiOSO,)
. TiOSO, +H,S0, + H,0,—==

Hz[Ti/O(sog2 ]+H20

No

TiOSO, i0;|{ + Na,SO,
[(TiO)%*) (TiO)?2* + 2H20 H,TiO, | + 2H*
(TiO)“+H202M[T10(H202)]“
ik e)

(TiO)** +20H" + H,0====

(e e)
(TiO)%* + 2H* + e~==Ti** + H,0

(R & ELEP)  TICL, + ANH, o gpy SE=TICl, - ANH,

TiS, N2 Hy ’L?ﬁ-‘f’”ﬂ*’i Ti,S,

2TiN + 4KOH + 2H20‘=2_K2Ti08 +2NH 4t + H,%
2TiN + 4H,0¢¢ s % 1) ==2Ti0, + 2NH,; + H,
[Ti(H,0),]Cl,===[Ti(OH)(H,0)41Cl, + HCI

9.2 # 4d®ss® Zr=91,22
$8 s5d%¢s® Hf=178,49

BmAEER B, BBy ERAR, TEZ
HACRIIHH = E R,
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[Zr) Zr+ 2C12——'1-;="‘-—4£ZrC14

200C R 22
Zrpy +0, _‘—‘C-———~_—ZI‘Oz

27t +N, 1000C WA b 9ZIN

. e BsEK, BR, BEEHR BRET ‘E
K” FIHF,
' 27Zr + 6HF===2ZtrF, + 3H,
[ZrO,) ZrO, + 2Ca=—=22Ca0 + Zr

Zr0, + 2C+2Cl1, =A%—‘—ZrCl,, +2CO¢

A# Na,Zr0, + H,0
& &)
Zr0, + 6HF==H,ZrF{ + 24,0
Ot fy E R £ SR B

Zr0O, +2NaOH

Zr0, + 2H,S0, %)=
ZrO, + Na,CO,:

Zr(SO ), +2H,0
===Na,Zr0, + CO,}

710, + 2NH4HFzé2rF4 + 2NH,1 + 2H,0
[Zr(OH),] Zr(OH),227:0,+2H,0

Zr(OH), + H,0,===Zr(OH),00H + H,0

¥, Zr(OH), BAFH., BEATRYE, B 5KAE

WIEA. .

Zr(OH), + 20H"™ () m)=—=27Zr0%" + 3H,0

Zr(OH), + 4HCl===ZrCl, + 4H,0

Zr(OH), + 2HCl==Zr0Cl, + 3H,0

Zr(OH) , +2H,50, ==

H,[ZrO(S0,),]+ 3H,0

Zr(OH), + 2HNO, =ZrO(NOa ). +3H,0
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(Na,ZrO,] Na,ZrO, + 3H,0==Zr(OH), | + 2NaOH
Na,ZrO, + 4HCl==ZrOCl, + 2NaCl + 2H,0
(CaZrOyH & 11 & A gD
Na,ZrO, + 2H,S0,==Na,[ZrO0(S0,),] + 2H,0
[ZrF,] ZrF,+2H,0==Zr0, + 4HF
ZtF, + 2H,50,==—7r(S0, ), + 4HF

330C
[ZrCl,} 2ZrCl,—7ZrCl, + ZtCl,

RERALZT)
500C
[ZrCl,) ZrCl, + 4Na (3 ) Zr + 4NaCl
ZrCl, (z2) + 22N (4 30) 2ZnCl, +Zt
(R AL

ZrCl, + 2Mg=—=2MgCl, + Zr

ZrCl, + H,0==Zr O Cl, + 2HCI}
(RAMR)
(MBEXTZCLE M)

ZroCl, + (x + 1)H,0==Zr0, » xH,0 + 2HCI
ZrCl, + 9H, O=—=Zr0Cl, 8H, O + 2HCI}
2ZrCl, + H,SO, + 6H,0==— Zr, (OH),SO, + 8HCl
Zr,(OH) S0, + 3H,SO,===2Zr(S0O,), + 6H,0
3ZrCl, + 4H,PO ,=—Zr,(PO,), + 12HCI

ZrCl, + 2NaCl==—=Na, [ZrCl,]
(Na(ZrClg)i% k5 %)

[Zr(S0,),] Zr(S0,), 22710, + 250,
Z1(S0,), + H,0==H,[Zr0(S0,),]

[Z1Si0,) ZrSiO, + sANaOH===Na,ZrO, + Na,SiO, + 2H,0
Z1Si0, + K ,SiF,===K,[ZrF, ] + 2Si0,

(RS {LAW)

(NH,),[ZtF,] =2=7ZrF, + 2NH,} + 2HF}
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BhE Kok

‘Na,Zr + O, + 3H,0=——Z7Zr(OH), + 2NaOH

K,[ZrF4 1 + 4Na==4NaF + 2KF + Zr
(RA 2 84)

LELEX 5 0(OH)CL + HCI

Cg-& k)

ZrOCl, + H,0

(ZrOBr# £t &)

Zr0SO, + H,S0, ()===Zr(S0,) , + H,0

ZrO?*+ + 4C,H,CHOHCOOH:
Zr(CoH,CHOHCO0) | + 2H* + H,0
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B+E o K

10,1 %1 3d®4s* V=50,9414

[VI V4+201,=2=val,

4V + 50, ””_“ZV,_
(L.Tuih’UM’u‘JMtdhx VO, VO3, V.0:%)

(HCI4e 4 H,SO Rk VAL & B, HF T 5V E 51)
3V + 10HNO, (;4)=—==3VO(NO,), + 4NO?
+ 5H,0

600—700
[V,0,] 2V,0,+ 6C1,—2=2C ;voci, + 30,1

9V,0, + 551 =2=5Si0, + 4V

1900
V,0; +5Ca L
(L E#V)

2V + 5Ca0

3V,0, + ]oAl——é=6V+ 5A1,0,
V,0; s +V,0,
V,0, + S0, + 0,==50, + V,0,

V,0, + 2NaOH=2—yNavO, + H,0
ey

V,0, + 6HCI (+x) ===2VOCl, + 3H,0
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V,0; + 10HCl (% y===2VCIl, + Cl, +5H,0

V,0, + 6HCl(z,===2VOCl, + Cl, + 3H,0
CR AL AR

VO+HSO:(VO)SO +H,0

2V,0; + 4NaCl+O 4NaV03+2Cl 4

V,0 s
+V,0,(S0,), +3H,0
V,0 + +Fe, (80,)

+H,O0
.V,0; + 4KVOy—=K ,V,O,,
[v.0,) 5V,0, + 2KMnO, + 3H,S0,=5V,0, +K,SO,
+2MnSO, + 3H,0

fa 42 &
[V,0,] 2V,0, + 1385 ==e=2V,S, + 3501

2V,S, + 150,=2=2V,0, + 10S0,
[VO,] 4VO,+0,=2=3v,0,

3V0, + 4Al=2=3A1,0, + 3V
V0, + 2KOH==K, VO, + H,0
VO, + H,S0,==V0S0, +H,0

9V0, + 2HNO, (5 )y===V,0, + 2NO,} + H,0 -
(H,VO,] H,VO, + 2HI+ 3HCl==VCl, +1, + 4H,0

2H, VO, + H,S + 4H*—=[V,0,]** + S} + 6H,0
(LEBRRIES)

2H, VO, + HCOOH + 4H*s==[V,0,7** + CO,{

+6H,0



VOI- + 4H* () =lvos + 2H,0
*e)
9VO?- 4 3Bat *===Ba,(VO,),}
(*8)

2H, VO, + 2FeSO, + 3H,S0,==2V0(S0,)
+ Fe, (80,); +6H,0
2H VO, + 2Fe*™ + gH*==(V,0,14* + 2Fes*
+6H,0
VOi!- +Fe** + gH*==VO0O*" +Fe** + 3H,0

2VOi~ + 3Pb? *===Pb,(VO0,), |
G RiE-T#CH;COOH, &g -F#HNO;)

[Na,VO,] 2Na,VO,+H,0=—=Na ,V,0, +2NaOH

CE AR )

250 «
2Na,VO, + 6HF (4 J-%ZHSVO‘ + 6NaE

1
Na, VO, + 3HgNO, —2Hg,(VO,)| + 3NaNO,

[NaVO,] 2NaVO, + 8HCI + Zn=—==2VOCl, + ZnCl,

+ 2NaCl + 4H,0
2NaVO, + 3Zn + 12HCl—==2VC(l, + 3ZnC(l,
+ 2NaCl + 6H,0

NaVO, +H,0, + HCl===HVO, + NaCl + H,0

6NavO, + 2HCI=2=2NaCl + Na,V,0, , + H,0
2NaVvO, + H,S + gHCl==V,0,Cl, ; 2NaCl + S}
+4H,0 |
2NaVO, + 4KI + 6H,S0,===V,(S0O,),; + 21,
+ Na, SO, + 2K,SO, + 6H,0
NaVO, + 3(NH,),S + 3H,0—==NaVS, + 6NH,OH
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2NaVvO, + CuSO,=—=Cu(VO0,;),| 1 Na,S0,
(&)
9VOj + Pb**===Pb(VO,),}
VO; + H*===HVO,==VO0, + OH"
[Na,V,0,] Na,V,0,+H,0===2Na,HVO,
Na,HVO,===NaVO, + NaOH

Na,Vv,0,+H,O 2NaVO, + 2NaOH
Na,v,0,; + CO,==2NaVO, + Na,CO,
Na,V,0, + 5H,S=—=Na,V,0,S, +5H,0
3Na,V,0,; + 8CH;COOH===Na,V,0,,

+ 8CH,COONa + 4H,0

Na,V,0,; + 4NH, Cl(g)==2NH,VO; + 2NH,
(€3 ﬁ?‘énﬂn)
+4NaCl+H,0

Na,V,0, + 2CuS0,=——Cu,V,0,| + 2Na,SO,

[V,04*] V,04* +Br, + 6H,0=—=2V0%~ + 2Br~ + 12H*
V,0%' +Na,O, + 80H ===2VO?"~ + 2Na* + 4H,0

Aa kA5 H,SO

+10VO§ + 44H*

[VOZ +) V02+ + CIOZ + HZO—"VOS- + Cl_ + ZOH-

AgHiiik
9V0?+ + 5,02 + 2H,0=2% ov0! 4 2502-

‘ +4H*
5VO?* + MnOj + 11 H,0=2=5VO3~ + Mn?* + 22H*
5VO?* + MnO7 + H,0==5VO0; + Mn?* + gH*
VO2+ 49C, 02 ==V0(C,0,) %"
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VO:*+ + H,Tart*"===VO(Tart)*~ + 2H*

(TartR A B 6 %RET)
[VO;) 2VO,Cl+ 4HCl+ Zn: 2VOCl, +ZnCl, + 2H,0
VO, + 2H* + e*==VO0** + H,0
VO, + Fe?* + 2H*==VO?** + Fe3* + H,0

9VO: + H,C,0, + 2H*~2=9v0? * 4 2C0, + 2H,0
s +2nCl,

[(VCl,1

(vCi}

(VCl 48 %)
val,

+ 2HCI1
(=& A

. F£ A&
VeI, + 4HFZEVE, 4+ 4HCl
FEHEEHR)

At
V4+ 4+ Felt===V5* ;. Fe?* )
Bk

(Eﬂ!’.ﬁ'%ﬂﬂ‘]fk‘“%] +H,0

2NH, V0, ~L-9NH,} + V,0, + H,0t
2AgVO, + 350, + 0,===Ag,SO, + 2VOSO,

17

Ca(V0,), + Na,CO,=2=CaC0, + 2NavO,
2VOCI, + 4HCl + Zn=2VCl, + ZnCl, + 2H,0

2vOCi, + Zn—-2E 9vocl, + znCl,
<&ﬁ&#£ﬁgﬁ)
2VOCI, + 3H,

2VOBr,=29VOBt, + Br,

o

2(NH,),VS, +6HC

¥ 295
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300C WAk
2VF ,——=VFy + VF s 5 )

VCl, + H=2=v 1 gHCI
V,C+ 8HNO,===2VO(NO, ), + CO, 1 + 4NO
+4H,0

VOSO, +H,0==V0, +H,SO0,
LB A R)

+ 7H so +K,S0, + 2MnSO,,

H,0
(V0,),(S0,), + 6H,0551c2229H,V(0,)0,

+3H,S0,
(V0,(0,),3% + 6H" " e==(V(0,)J%* +H,0,
+2H,0

10,2 48 4d‘ss' Nb=92,90604

(Nb) . WHAMNOLERFEREE, FRNA5EX,
K. B, BEER, HETHNO MHFMREHE S, EHRE
THMBER, Eﬁmﬁ*jﬂfiﬁzo

2NbCl

2Nb+5C12
2Nb(xy +5I,¢z%) =“=2Nb1

4Nb + 50,=29Nb, 0,
Nb + 28 229 2E Nbs,

2Nb + N,===2NbN

Nb + C=2=NbC
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& M :
[Nb,O;} Nb,Og + H; (%) =—2NbO, + H,0

, 1600
szos + SCQéi;L—I_——Esz + SCO

3Nb,0, + 10Al===5A1,0, + 6Nb
(Tab. AT £ R E)

Nb,0, +50C1, 22 BRER ) Nucl, +500CL,

1600—1700C
LRET

Nb,0, + 5NbC 7Nb + 5CO

Nb,O, + Na,CO,22-9NaNb0, + CO, }

[H,NbO,] 2H,NbO,—EXM \b,0, +3H,0

(R Bl ## 5 i T % 5 Ta,05)
[Na,NbO.] 12Na,NbO, +55H,0===
7Na,0+6Nb,0;+32H,0 + 4§6NaOH
[Fe(NbO,),] Fe(NbO,), +10NaOH===2Na ,NbO,
+FeO + 5H,0
[K,NbOF,] K,NbOF, + 2HF===K,NbF, +H,0

[NbF,] NbF, + 5Na==—=Nb + 5NaF
(L k#ANb)

[NBCI,] NbCl, + 5HF (£ 1y ===NbF, + 5HCI
[NbOCI,] 5NbOCI,~ZNb,0, + 3NbCI,

NbOCI, + Mg =2=MgO + NbCl,
oNbOCI, + 3H,0===Nb,0, + 6HCI
(K,NbF,] K,NbF, + 5Na===Nb + 2KF + 5NaF

(K, TaF; % &6 R B
K,NbF, + H,0==K,NbOF; + 2HF
IR

2Nb,0, +8S0,
(ah k)

[NbS,] 4NbS, +130,(% %)
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10.3 48 5d°6s* Ta=180,9479

. FERTa 2 REERE, FRENFSES,K,
BR. WEER, HEEHFBB/ER, 7 150C ULk 4 5k
H,SO, R R, 5% FHNO MHFRRAW D, EHMRS
R . WMATEE RN,

2Ta‘+,5F2_—£ﬁzTaFa
200C

Ta + 2S

TaS,

Ta + C=2=TaC

[Ta,0,] Ta,0, +5CC1, =RCRLER 1.1, + 50001,

Ta,0, + 3Na,CO ———"-%zNa TaO, + 3CO,

[Ta(OH);] Ta(OH), +2H, o
[TaCl,] 2TaCl, +2H,0¢x

. AR i#’m’s
[TaCl,] 3TaCl, WzTaCI + TaCl (i 5)

Ta(OH)5 +H,%
+4CLl™ + 20H™ + H, %} -

TaCl, + TaCly ==2TaCl,
[TaCl,]

[TaCl,] 3TaCl, + 2A1222C3TaCl, + 2AICI,
TaCl, + 5HF (4 4) ===TaF + 5HC

5
[TaS,] 4TaS, +130, =—=2Ta,0 + 850,1%
(H&hnk)
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F+—E B 7 &

11,1 $8 3d°4s' Cr=51,996

(Cr] . 50 HKINO, B i FHNO, 3 JE KB, JR“4l
A7 VHAEKCHO, B2, K ‘AR BHBRAESHBRIK
Bi. FiRE, RS K#E.S.N,, C, Si, B&EELKS

°C scrcl,

2Cr¢sm) +3CLy (v
(Bry, I30# &894 &)

4Cr + 30, ——2Cr .04 + 546:F‘-F'
:m@é)

) =4
re) am
Cr,S,

4Cr+N, 2E5¢r,N

r7 (ml

4Cr + C—=Cr,C

3Cr+2C L&y :Co (28R R) .

A
. 2Cr + 3H,0¢ 5 )y=—Cr,0; + 3H,4

Cr + 6CO —g’—"—iﬁ———mcmcm \

L 00X, +H,t
CXRAAELE)
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' O,k

==CrCl, + H,?}
(% &5’
(HBr, HI T % &£ X8y A B
HOH

4CrCl, + 4HCL + O, 4CrCl, + 2H,0
2Cr + 6H,S0, (3 )===Cr, (80,); + 350, + 6H,0
Cr + H,S0,(#)==CrSO, + H,}
- 2Cr + 6H ;PO ,=—=2Cr(H,PO,) + 3H,}

KMnO  # (£ i% 7
[Cr,0,] 2Cr,0, + 30, —oUBBER o,

Cr,0, +3C + 3C1, 22-¢rCl, + 3CO

Cr,0, + 2NaOH=—==2NaCrO, + H,0
" Cr,0, + 6HCl==2CrCl, + 3H,0

é #
2Cr,0; (@) + 6H,S (x)==2Cr,S; + 6H,0
Cr,0, + 2HCIO, (% )==—=2CrO, +Cl, + 20, + H,0

Cr,0; +3H,S0,===Cr,(S0,), + 3H,0
(Bbi= &)

Cr,04 + 6HNO, (#)==2Cr(NO;); + 3H,0

* %

Cr,0, + 2HNO; (%) 2Cr0, +2NO, 1t + H,0

AN

4CrO, 2Cr,0, + 0,1

_’}‘_.1
4Cr, 0, + 16 KCIO, =Z-3K, Cr0, + 14ClO, + Cl,
i)

Cr,0, +KCIO; + 4KOH==22K,CrO, +KCl+ 2 H,0
Y
Cr,0, + 3K,S,0,=Cr, (S0,); + 3K,50,

Cr,0, + 3KNO, + 4KOH==2K,CrO, + 3KNO,
+2H,0
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[CrO,]
LCrO;1]

Cr,0; + 2Na,CO; + 3KNO;===2Na,CrO, + 3KNO,
+2C0,

Cr,0, + 3Na,B,0, 6N:=1BO2 +2Cr(BO,),
Cr,0, + 2KMnO,229Mn0, | +K,Cr,0,

9Cr,0, + 8KSCN Z&-9K, Cr,S, + 4KCN + 2C0, 4
+2CO1t + 2N,
Cr,04 + 6KgFe(CN) ¢ + 6KOH=—==2CrO;,
+ 6K, ,Fe(CN), + 3H,0
Cr,0, + 3CCl1, ———2CrCl + 3COCl,
€%+ é)
CrO, + 2KOH + H,0,==K,Cr0, » 2H,0
1Cro, =228 00,0, + 30,1
(R4 ) (#e)
CrO; + H,0=—=H,CrO,
H,Cr0, + CrOy «==H,Cr,0,

2CrO,
3CrO; + H, 0 HzCrs
2Cr04 + H,0,==Cr,0, + HZO
2!
CrO, + 3H,0, + 3NH; =—=(NH,),CrO, + 3H,0

+0,1
CrO, (4 #) + H,0, + Ba(OH) ,===BaCrO, + 2H,0
2Cr0, + 3H,0, + HCIO, =2=3Cr(CIO, ), + 30,1
) +6H,0
2CrO, + 3H,0,

a1
+ 6H,0
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BT—8 #HHE

2Cr0; + 3S0,==350, + Cr,0,
CrO; + 2KOH=—=K,CrO, + H,0
2K,CrO, + 2KOH + 7H, 0, (30%) ==2K,CrO,
(Gik )
+ 8H,0
CrO, + 4NaOH(z i+ ) + 11H,0—
Na ,CrO; » 13H,0|
CrOy (509 + 2NH,OH=—(NH,),CrO, +H,0
(A4 £0C)
2(NH,),CrO, +2NH,OH + 7H,0, (30%) ===
2(NH Y, CrO, + 8H,0

Cros(fﬂ) + 3NH, (g x) ==—=CrO, « 3NH,
(#HL)

2Cr03 + 12HCl (g y:==——=2CrCl; + 3Cl, + 6H,0

Jg sk H,SO
CrO, + gHCI—EE_ 6 1, +H,0

CCly %
CrOy(m) + 2HBr(1) —ﬂCrO Br, +H,0

2CrO, + GHI(;&;&) :ZCI‘(OH)a + 31,
(e HIE )
2Ct0, (., #) + 6H,S=—=—=Cr,S, +6H,0+ 3S

-
4Cr0, + 6H,50, 22T 0, (50,), + 30, + 6H,0

' 2CrO, ¢, %> +BaCl, + H,0—=BaCr,0, | + 2HCl

% 2
3Cr0, (i) + zFec13<@)i:Fe 0, + 3Cr0,Cl,
+2Cr (O
+ +CO,

CrO

(élfi RK‘%’U ﬂﬂ)
2CrO; + 2C,H,0H==CH,CHO + Cr, 054
+ CH,COOH + 2H,0
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[Cr,0,]1 Cr,0, +HCl===2CrCl, +202T+3H 0
Cr,0, + 6HCI ++
[(CrO,] 2CrO,+H 02=-—2HCr0
2CrO,
2CrO, + 5H 0Z

=2H, CrO +2H,0

[Cr(OH),] 2Cr(OH) 2-‘——Cr203 +H,} +H,0

Cr(OH),

[Cr(OH),] Cr®* 4+ 30H" < Cr(OH),~H,0 +HCrO,
<——H,0 +CrO; + H*

Cr(OH) ; carses> + 3H, 0, 0% =
Cr(OOH), + 3H,0
(it 48, 4=8)
Cr(OH); + NaOH(.», ;+¢) ==NaCrO, + 2H,0
Cr(OH), + 3HC1:CrC1 +3H,0
4Cr(OH), + 7H,SO0, (i, %) ==Cr, H, (50, ).,

. +12H,0
2Cr(OH) ; + 3NaNH ,HPO ,===2CrPO, + 3NH,4.
+Na,PO, + 6H,0

2Cr(OH),

+6NaBO,

+3H,0

++H,CrO,
+2MnO, + 2H,0

Cr(OH), + 2KMnO, + 3H*=—2MnO, +K,CrO,

2Cr(OH)4

+3H,0

[H,Cr0,] 2H,CrO, + 3H,0,==2Cr(OH), + 30,1 + 2H,0
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2H,Cr0, + H,0, + 14HCl==22CtCl, + 4Cl,}
+10H,0
2H,CrO, + 3H,S + 3H,S0 ,===Cr, (50,), +3S|
+8H,0
3H,CrO, + 6HCI + 6Na,S,0,===3Na,S,0,
+ 6NaCl + Cr, (OH) ,CrO, + 4H,0
2H,CrO, + 12HCI + 6Na,S,0,==3Na,S,0,
+ 2CrCl; + 6NaCl + 8H,0
2H,CrO, + 6HCl + 3Na2521)3~~_—-:’.N::1ZSO4
+2CrCl, + 3S + 5H,0
2H,CrO, + 6FeSO, + 6H,S0 ,=—=Cr, (S0,),

+ 3Fe, (SO,), + 8H,0
2Cr(OH),” +3H,0, + 20H ==2Cr0,?~ + 8H,0
2Cr(OH),” + 20H" + 3ClI0~==2Cr0,*~ + 3Cl~

+5H,0
{KCrO,] KCrO, + KMnO, +H,0—=K,Cr0,|
+ MnO(OH), |
[NaCrO,) 2NaCrO, + 3Br, + 8NaOH===2Na,CrO,
+ 6NaBr + 4H,0

(Clo 97 £t ¥ B 5D
NaCrO, + 2H,0_#% % Cr(OH),| + NaOH
2NaCrO, +3H,0, + 2NaOH==2Na,CrO, + 4H,0
2NaCtO, + 3Na,0, + 2H,0===2Na,CrO, + { NaOH
2NaCrO, + 3NaOCl + 2NaOH===2Na,CrO, + 3NaCl
+H,0
[K,Cr0,] 2K,CrO, +7H,0, + 2KOHz===2K,CrO, + 8H,0
4K,;CrO, + 2H,0===4K,CrO, + 4KOH + 70,1




% 281

2K,CrO, + 3H,S + 2H,0=—=2Cr(OH) ; + 4KOH
+ 38
2K,Cr0, + H,S0, (#)==K,Cr,0, +K,SO, +H,0

2K,CrO, + 2NH,Cl=2=K,Cr,0, + 2KCl + 2NH, }
+H,0
3K,Cr0, + NaCl + 12H,S0,——=gNaHSO,
+ 6KHSO, + 3Cr0,Cl, + 6H,0
2K,CrO, + 6KI + 16HClI===10KCl + 2CrCl
+31, + 8H,0
9K,CrO, + 3(NH,) ,S + 8H,0=—=2Cr(OH) , |
+ 4KOH + 6NH,OH + 35

i
4K, CrO, (@) + 2Na,CO, (4 + 4S, ()=
2K,CO,; + 2Na,Cr,S, +2K,0+ 70, ¢}

19.5¢C
[Na,CrO,] Na,CrO, « 10H,0===Na,CrO, « 6H,0

26,9C 62,8C
==Na,CrO, « 4H,0==Na,CrO,

2Na,CrO, + 2C0, + H,0==Na,Cr,0,
+ 2NaHCO, |
2Na,CrO, +2NaOH + 7H,0,=—==2Na ;CrO, + 8H,0
4Na,CrO, + 2H,0=—=4NaOH + 4Na,CrO,
+70, 4
2Na,CrO, + 2HF=—=Na,Cr,0, + 2NaF + H,0
2Na,CrO, + 16HCl()===4NaCl + 2CrCl,
+3Cl, 4 +8H,0

9Na ,CrO, + 2HCl(,===Na,Cr,0, + 2NaCl
+H,0
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9Na,CiO, () + 10HCI () m2EER0 o
+ 4NaCl + 3Cl, 1 + 5H,0
2Na,CrO, + H,SO, (s y=—=Na,Cr,0, + Na,S0,
+H,0
2Na,CrO, + 2HNO ===Na,Cr,0, + 2NaNO,
+H,O

3Na,CrO,

A+ 3C1302Cl2 + 6H20
[CrO:-] ' CrO-+ 2H,0+3e™ 2 *CrO, + 4OH-

2CrO%~ + 2H*<==—=Cr, 0~ +H,0
Cr,0%" + 20H™ «=—2CtO;"~ +H,0

I3
2CrO%- + 35,08 + 5H,0 —=23502 - + 2Cr(OH),
+ 4OH™ + 3S
8CrO%~ +3S,0%" + 34H*=—==6S02" + 8Cr3*
+17H,0
Awt |
Cro*- + Hg, (NO,), “o-Hg,Cr0, | + 2NO7
(&)
9CO2" +3As03" + 10H*===3As03~ + 2Cr*
+5H,0
mEE
Cro:- +2Ag*= Cro, |
. (554 )

croz- + por+ ZE% pycro, |
#e)

2PbCI‘O4 +3SOZ=——__——2PbO +Cr 2:03 + 3S03

[K.Cr,0,] 4K,Cr, . +2Cr,0, +30,%
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K,Cr,0, + S==Cr,0, +K SO,

K,Cr,0; (+#) +2C—==Cr,0, +K,CO, +CO}
2K,Cr,0,

+2K,S0, +3CO,1 +8H,0
K,Cr,0, +H,0, + 2HCl=—=2KC(Cl + Cr,0, + 2H,0
Cr,0% + 4H,0, + 2H* —,C10, + 5H,0

ChRd REE,THLEER) ’
8Cr,02~ +3H,0, + 100H ==—16CrO}" + 8H,0
K,Cr,0, +3H,0, + 4H,80, (4)=—=
' +Cr,(80,), +30,% +7H,0
7 +3H,0

K,Cr,0,

K,Cr,0, + 350, + H,S0,=-=K, SO0, + Cr,(S0,),
. +H,0

K,Cr,0, +350, +H,80 ===

+ Cr,(SO,),
+H20
K,Cr,0, + 6Fe,0, +31H,S0O,

+9Fe,(SO,), +K,SO, +31H,0
K,Cr,0, + 2KOH==-=2K,CrO, + H,0

A% NH,KCrO, + H,0

otk 2
K,Cr,0, + 2HF (35 4.%) 2CrO; + 2KF+H,0

(R VA s 4 9)

K,Cr,0, + 14HC! (xy===3KCl + 2CrCl; + 3C, 4
+7H,0
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£ AR
K,Cr,0, + 14 HI====2CrI, + 2KI + 31, + 7TH,0O

K,Cr,0; (x> +2HIcn, w)==2KCrOy4| +1,
+H,0
K,Cr,0, + 4H,S==Cr,0, +K,5+3S+ 4H,0
K,Cr,0, + 3H,S + 4H,80, =K, SO, + Cr, (S0,),
+3S+7H,0
K,Cr,0, + 3H,S0, +H,S0, ==K, S0,
+Cr,(S0,), +4H,0
Cr,0%" + 35S0}~ + 8H '===2Cr®** + 350%™ + 4H,0
K,Cr,0, + 4H,S0,==K, S0, + Cr,(S0,),

+4H,0

K,Cr,0, + 7H,80,==K,S0, +Cr,(S,0,),
+7H,0

2K,Cr,0, +8H,S0, (%) =—2K,S0, :

+2Cr,(S0,), +30,% + 8H,0
K,Cr,0, %)+ H,80, ¢k, it )==K,S0,

+2CrO, + H,O
(K= 8)

K,Cr,0, + 2HNO, (y=2=2KNO, + 2Cr0, + H,0
K,Cr,0, + 3HNO, + SHNO, ==2Cr(NO,),

+ 2KNO, + 4H,0
K,Cr,0, +3H,C,0, + 4H,50,==K,S0,

+Cr,(80,), +6C0O,% +7H,0
A KR

K,Cr,0; + 2CaF, (@) + 3H,S0, (5 =)
2CrO,F, + 2CaSO, +K,SO, + 3H,0
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K,Cr,0, + 6KCl + 7H,S0,=2=Cr, (S0, ),
+ 4K,SO, +3Cl, + TH,0
K,Cr,0, + 4KClit ) + 3H,SO, (%,
2Cr0,Cl,4 + 3K,S0, + 3H,0

K, Cr,0, + dNaCleg 4 + 6H,S0, (ry=2=2Cr0,Cl,
+ 2KHSO, + 4NaHSO, + 3H,0

KzCr207ua\>+4NaCl(m+3H2504(am=é=
2Cr0,Cl, + 2Na,SO, +K,SO, +3H,0
K,Cr,0, + gNaCl + 7H,SO , = 3Na,SO, + K,S0,
+Cr,(S0,), +3Cl, + 7H,O

H,SO
K,Cr,0, + {NaCl + 3H,S,0, 222,000 ¢y, 4

+K,80, +2Na,SO, + 3H,S0,
6Cr0,Cl, + 3H,S,0,=—=2Cr0, + 2Cr, (S0,),
+6Cl, + 3H,0
CrO,Cl, + 4OH ==Cr0%"~ + 2Cl~ + 2H,0
Cr0,Cl, + 2H,0==H,CrO, + 2HCl '

H,SO
K,Cr,0, + 4NaCl + 3H,S,0,285225 bk yso,

+ 4NaHSO, + 2Cr0,Cl,
K,Cr,0,m) 5NH Clca) iR & .

2K, Cr,0, + 2NH ,Cl + 2HCI=2=4KCl + 2Cr,0,
‘ +NO, + NO + 5H,0

(% £NH,Cl== NH3T+HCI)

2z
2K, Cr,0,(g) + 2CaCl, (x x) =—4KCl + 30,1
+2(Cr0.0),Ca
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Bt--w o

K,Cr,0,

—=2BaCr0O,| + 2KCIi
+ 2HCl

(StCl,, CaCly &7 £ 118 A &)

2K,Cr,0, (E])+2BaC12(9i,,]c)

z(CrO «0),Ba
.+ 4KCl + 30,%

: $o
2K,Cr,0,(g) + 2MgCl, (g)=—4KCl
+2(Cr0.0),Mg + 30, }

-

e
2K, Cr,0, (my + 2ZnCl, (g)=—4KCl
' +2(Cr0.0y,Zn + 30,4
4
2K, Cr,0,¢m) + 2Fe Cl, (g)==4KCl

+ 2(Cr0.0),Fe + 30,1
K,Cr,0, + 6FeCl, + 14HCl===6FeCl, + 2KCl
+ 2CrCl, + 7H,0

2K,Cr 07(1_:))+2CuC12(,r—_71<) 4KC1
+2(Cr0.:0),Cu + 30,%}

K,Cr,0, + 6KBr + 7H,SO,=—=Cr, (50,),

+ 4K,S0, + 3Br, + 7H,0
3K,Cr,0,'+ KI==3K,CrO, + 3CrO, +KIO,

" 5K, Cr, 0G0y + e‘,KIﬂgKZCrO4 +Cr,0, + 31,

K,Cr,0, + 6KI + 14HCI==8KCl + 2CrCl, + 31,
+7H,0
K,Cr,0, + 6KI + 7H,80 ,==Cr, (50,); + 4K,SO,
+3I, +7H,0
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K,Cr,0, + Agl + 5H2S04j—;—i2KHSO4 +Cr, (SO,
+ AglO, +4H,0
K,Cr,0, +3(NH,),S + 7H,0==2Cr(OH), |
+ 2KOH + 6NH,OH + 3S}
Cr,0,%" +382" + 14H*==2Cr**+ 3S| + 7H,0
3K,Cr,0, + KIO; + 5KI=—=6K,CrO, + 31,
K,Cr,0,; +3K,S0, + 4H,S0,=—4K, SO,
+Cr,(S0,), +4H,0
2K,Cr,0, + 3Na, S0, + 4H,50,=——3Na, S0,
+Cr,(S0,); +K,S0, + 44,0
K,Cr,0, + 6FeSO, + 7H,S0,==3Fe, (S0,),
+Cr,(S0,), +K,SO, +7H,0
K,Cr,0, + 2FeSO, +H,S + 6H,S0, ==K ,SO,
+ Fe, (80,); + Cr,(SO,) ; + 280, 4 +7H,0
K,Cr,0, + 3NaNO, + 4H,S0,===3NaNO,

+Cr,(S0,), +K,S0, +4H,0

%1t

9K,Cr,0,(m) + 4KNO, (g)==4K,CrO, + 4NO,
+0,

K,Cr,0, + 2AgNO, + Hg(CN) ,——

Ag,Cr,0, «Hg(CN), |
(2 & 45 5)
+ 2KNO,

K,Cr,0, +K,CO,=—=2K,Cr0, + CO, 1

K,Cr,0, + Na,CO, 22K ,Cr0, + Na,Cr0, +CO, }
K,Cr,0, + CaCO,=—=K,CrO, + CaCrO, + CO,*

A
K,Cr,0, + MgCO, 22:K,Cr0, + MgCrO, +CO, 1
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K,Cr,0, + 4KHC,0, + 5H,C,0, 229K ,Cr(C,0,),
+6CO, +7H,0
K,Cr,0, + 2Pb(CH,C00), + H,0=>
K, (CH,C00), + 2CH, COOH + 2PbCr0,

+ Cr (S0, )3 + 3CH3CHO + THZO
2K,Cr,0, + 3CH,;OH + 8H,S0,—=2Cr, (S0,),
+ 3HCOOH + 2K,SO, + 11H,0

IR L400C

[Na,Cr,0,] 4Na,Cr,0,=—==4Na,Cr0, +2Cr,0,

[CrCl,]

+ 30zT
(K,Cr 0, 4 £ 028 & &)
Na,Cr,0, + S==Na, S0, +Cr,0,

Na;Cr,0, () +2C=2=Cr,0, +Na,CO, +CO
Na,Cr,0,; + 2NaOH===2Na,CrO0, + H,0
Na,Cr,0,+2H,0¢g) + 2H,S0, (;)===2NaHSO,
+2Cr0O, +3H,0
Na,Cr,0,; + 7TH,S0, + 6Nal===Cr, (50,),
+ 4Na, SO, + 3I, + 7H,0
Na,Cr,0; (g x) +7H2C204(:@§\Tﬂfﬂ) ==6C0O,}
+ 2(Na(H,0),+Cr(C,0,),]+3H,0

Na,Cr,0, + 2KC1-—.~_A->K2C1'207 + 2NaCl
Na,Cr,0, + 2BaCl, + 2NH,OH==2BaCrO,
+2NaCl + 2NH,Cl +H,O0
Na,Cr,0, + 6KI + 14HCl==2CrCI, + 2NaCl
+ 6KCl + 31, + 7H,0
#, CrCl, &5 NH, S &— R & 0 & %10
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CrCl,+nNH,(n=1,2,3,4,5)

[CrCl,)

Cr?* + 2NH,OH==Cr(OH), | + 2NH]

CrCl, + 2NaOH===2NaCl + Cr(OH), |
(6]
4CrCl, + 4HCl +0, 22252 oyl + 2H,0
2Cr2* + Fe?* F(’([§1)+2Cr3+
4CrCl, + 30,8800 ocr 0, +6C1, 1
2Cr®* + 3Cl, + 8H,0=>2CrO2" + 6Cl™ + 16H*
CrCl, + NH,===CrN + 3HCI

CrCl, (-fsz) + 6NH4 iz 5)==CrCl, . 6NH,

CrCl, +6NH, + 6H,0==Cr(OH), | + 3NH ,OH
+ 3NH,Cl1

Cr3* + gNH, =>Cr(NH,)}"*

CrCl, + 3H, Oa——--—ECr(OH)sL + 3HCI

2CrCl, + 3H,0, (o%) + 10NaOH (¢ 3,20
2Na,CrO, + 6NaCl + 8H,0

2Cr®* +3Na,0, + {OH == + 6Na*t

+2H,0

2CrCl,; + 3Zn0O + 3H, 0 :zCr(OH)3 +3ZnCl,

2Cr3* +3Pb2%* + 2H*

2CrCl,; + 6GKOH=—=2Cr(OH) ;| + 6KCl

CrCl, + 3NH,

NCT TH
CrCly (& %) + 3HI(k ) ===Crl, + 3HCI

2CrCl; + 3Na,S + 6H,Q=—=2Cr(OH) , | + 3H,S%}
+ 6NaCl
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2CrCl, + 2Na , 5,0, + 2H ,0=—=2Cr(OH),Cl1
+ 280, 4 +4NaCl + 28
2CrCl, + Na,S,0, + H,0=——=2Cr(OH)Cl, + S0,
+9NaCl +S
2CrCl; + 3Na ,CO4 + 3H,0——=2Cr(OH), |
+6NaCl + 3CO, ?}

CrCl, + 3CH,COONa + 2H ,02=3NaCl
+ 2CH ,COOH + Cr(OH) ,CH ,COO
€:3-
CrCl, + 3K ;Fe(CN) 4, + 8KOH—=3K ,Fe(CN),
+3KCl+4H,0+K,CrO,
[CrSO,] CrSO, + (NH,),SO, + 6H,0—

Cr(NH,),(S0O,),+6H,0
(24
3CtrSO, + 2Na ,HPO,===Cr,(PO,), + 2Na,S0,
+H,S0,

[Cr,(SO,),] 2Cr,(SO.), + H,022-Cr,0(S0,),S0,
+H,S0,
Cr,0(S0,),50, + 2H,0—=
Cr,0(S0,), (OH) , +H,SO0,

ék .
2Cr,(SO,), + H,02BEWT . 5(50,), + H,S0,

Cr,0(S0,), + H,0==Cr,0,(S0,), +H,S0,
Cr®* + 30H ==Cr(OH), |
(REE)
Cr(OH); + OH-=>CrOj; + 2H,0
2Cr0; + 3H,0, + 20H" —=2CrO, 2~ + 4H,0
(% &)
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Cr,(S0,),; + 18HI=—=2CrI, + H,S% + 250,%

+8H,0+ 61,
14Cr®* + 6HCIO, .27+ 3ClL,%
+ 56H*
Cr,(80,), s)e +3H,S0,
Cr,(50,); + 6HPO;==Cr,0;+(P,0;) ;!
e X)
+3H,S0,
Cr,(S0,); + 5KI+KIO, + 3H,0==2Cr(OH),
+ 3K,S0, + 31,
Cr,(50,),

+ 3(NH4)ZSO4 + 3HZS1
8Cr3* + 3Cl0; + 16H,0=—==4Cr,0%" + 3CI"~

+32H"

B
Cr,(S80,);¢m) + (NH,),SO, gy~

(NH,),S0,Cr,(SO0,),
Cr,|(SO,), + 3(NH,) ,S,0,
(NH,),Cr,0, +2(NH,),SO, + 7TH,S0,
2Cr8* + 35,02 + 7TH,0—==Cr, 02" + 6503~
+14H*

p—~—

Cr,(S0,);s + 3(NH,),S,0
+ 3(NH,),S0, + 6H,S0,

CrO,
+12NH4HSO,,+6HZSO4

Cr3++2HP02'-—*CrPO4¢+H PO;

Cr

2Cr,(SO,) 3 + 6(NH,),S,

+ KZCrzO7 +3H,S0,
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5Cr, (SO, ) +6KMnO + 6H, Of;—*iimCrO
+3K,S0, + 6MnSO, +6H,SO,

10€r3* + 6MnO; + 11H,0=—— 5Cr 02~ + gMn?**
+ 22H*
Cr,(S0,), + 6K;Fe(CN), + 16KOH===2K,CrO,
+ 6K, Fe(CN), + 3K,SO, + 8H,0

7[Cr,(50,),
(49 45 RR)

7K ,S0, + 16Na,S0O, + (Cr,0;),(S0,),+25H,0] -

Cr,(S0,), K,SO, + 3Na,S0,22£2% ¢ (50,),

+K,S0, +3Na,S0,

Cr,(S0,),K,SO,

2CtPO, +H,S0, +K,SO, + 2Na, SO, + 24H,0
(He&nika)

Cr,0,

(%)
(Falaade)

}‘-‘J
ACt,0, +FeO + 8Na ,CO, + 70 ,22-gNa , CrO,

+ 2Fe, 0, + 8CO, ¢
2Cr,0,

+ Fe,0; + TNaNO, + 4CO, ?}

(NH,),Cr0, +H,CrO, (NH,),Cr,0, +H,0

2(NH ) ,CrO,= Cr .0 +2NH 1 +N, T+5H o]
2PbCrO, + 350,——=2PbO + Cr,0, + 3S0,

4Hg,Cr0,===2Cr,0, + §Hg + 50, }
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2Na,CrO, + 3CaOCl, + H,0===2Na,Cr0,
(48 4%)
+ 3CaCl, + 2NaOH

2Ag,Cr,0, + HzoﬁzAgZCrOA +2H,Cr,0,
(NH,),Cr,0.22¢r,0, +N,} + 4H,0
H,Cr,0, + 3H,C,0,25¢r,0, + 6CO, { + 4H,0
Cr0,Cl, + 4NaOH==Na, CrO, + 2NaCl + 2H,0
3Cr0,Cl, (& %) + 8NH g (44)===Cr, 0, - CrO,
e
+ 6N, Cl1+ N,
Cr0,Cl, + 2H,0=—=H,Cr0, + 2HCI
4KCrO4Cl + 18HCl (s )===Cr,0,+2CrCl, + 4KCl
+6Cl, 1 +9H,0
KCrO,Cl -+ H,0===H,Cr0, + KCl
(R e 4p)

2[Cr,0,, |*~ + O.i"—==4Cr0%" + 50,4 + 21,0
it 48 7 AR

[Cr,0,,]% + 8H '===2Cr3* + 41,0 + 40,%
Cr,0,+(K,0),+12M00, + 18KOH==

12K,0:Mo0, + 2Cr(OH), + 6H,0
Cr,S; + 6H,0=—==2Cr(OH), | + 3H,S%
2Cr;C + 9H,580,=——=3Cr,(S0,), + 2C+ 9H,
Cr,C+12H,PC,=—=4Cr(H,PO,); + 6H,;} +C
Cr,C+ 4021250°C 2Cr,0, + CO, 1

11,2 $§ 4dsss'! Mo=95,94

‘ A Pig
[Mo] Mo +3F, (+x) £RE #MOFa

(Cl3\Bro% e i 4 R R L)
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2Mo + 5Cl 2MOCl
4Mo + 302='—2M0203

1100
+C ——_‘E”MOZC
700C

Moy )y + 2H,0¢4) ===Mo0, + 2H,}
Rk e

Mo + 6COP“$——L}—£«M0(CO) .
4Mo (g) + 2NH3i—7£2'M02N (#MoN) + 3H, 4
. WH5MH,S0,, HF HCI¥ TR B, {H A8 T HNO,
PR H, SO r, FIRR, EREMIE R,
Mo + 2HNO,===H,MoO, + 2NO

[MoO,]

400—500
MoO, + H,=2=%C v100, + H,0

9Mo0, + 3CZEoMo + 3C0, +Q
9MoO, + 35i=Z9Mo + 3Si0, + Q

MoO, + 2122 Mo + A1,0,

MoO, + CaO==—=CaMoO,

MoO,; + 2NaOH=—==Na,[Mo0,]+H,0

MoO; + 2NH, +H,O¢s)==(NH,),Mo0O, + H,0

7MoO, + 6NH OH— (NH,),Mo,0, , +3H,0
(€ X1 X))
MoO, + 2HCI( 1,52, 22M00, + 2HCI}

2MoO, + C,H,OH + gHCl== +CH,CHO

+4H,0
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1000—1500
[Mo0,] Mo0O, + 2H ,—2=10C 16 4 21,0

500—600
Mo0, + €1, 2=2%C \00,c1,

MoO, + 2HNO,==Mo0, + 2NO, + H,0

[Mo,0,]1 5Mo,0, + 6KMnO, + 9H,SO,==10MoO,
+ 6MnSO, +3K,SO,+9H,0

[H,M00,] H,Mo00,22=2C \150, +H,0

2H,Mo00, + 3Zn+ 6H,S0,==—=Mo0,(SO,),
+3ZnS0, + 8H,0
12H,Mo00, + H,PO,—=H,(P(M0,0,,),]
(he, kiR
+12H20
(P(M0,0,,),33" + 11H* + 4Sn?* ==
(Mo0, «4M00y) , +H,PO, + 4Sn** + 2Mo00O, + 4H,0
(e, #mi)

2H,Mo00, + 3SnCl, + 12HCl=—=2MoCl,
+3SnCl, + 8H,0
2H,M00, +SnCl, +16NH,SCN + 6H,S0, ==
Sn(S0,), + 2[3NH,SCN.Mo(SCN); ]
+4(NH,),S0, +2NH,Ci + 8H,0

2Mo02~ + 3Sn2* 4 16H*===2Mo®* 4 3Sn** + 8H,0
[Na,MoO,] Na,MoO, +2HCl==H,Mo00, + 2NaCl

5

5Na,MoO, + 10NH,Cl

[(NH,),M00,7,+(M00,J,;+H,0 + 10NaCl
+6NH; 4 + 2H,0
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Na,MoO, «10H,0=—=—22=Na, M00, +2H,0

‘éHo

100C
== m,0Na, M0, (%)

[(NH,),M00,] 2(NH,),Mo00, +3Zn+ 16HCl==—=
2MoCl, + 3ZnCl, + 4NH,Cl + 8H,0
(NH,),M00, + 4H,S(g ¢)——=(N1l,) ,MoS, + 4H,0
(NH,),MoS, + 2HCl—=MoS, | + H,S + 2NH,Cl
(NH,),Mo0, + 3H,S + 2HCl-—=MoS, |
+2NH,Cl + 4H,0
4MoS; + 8NaOH=—=3Na,MoS, + Na,MoO,
+4H,0

MoS; + 2NH; +H,
(NH,) ;MoO, (&

MoO, «F, +3NH F| + 2NH,F + 3H,0
+v +2NH,CI

(NH,) ,M00, + 2HNO, ()=2=M00, -H,0}
+9NH,NO,

(NH,),MoS, + 8NH,0H
[MoO2")] 2MoO2~ +Zn + 8H*——2Mo00} +Zn** + 4H,0
2Mo0O?2~ + 3Sn?* + 16H *===2Mo0%" + 3Sn** + 8H,0
12Mo02~ + 3NH? + 24H* + PO? "—=

(NH,) PO, «12M00;| + 12H,0
(&)

4 +CaCl,
+ 3FeSO,
+ Mo + 4H,0

[CaMo0O,] CaMoO,
[CeMo0O,) CeMoO, +
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[MoCl,] MoCl, + 6NH,SCN===(NH, ), (Mo (SCN)]
+3NH,Cl
[MoCl, ]

H, —L.,,u.‘?xﬂ:fr

MoCl ;== 2500

“=MoCl, +Cl,
(B 2e @)

9MoCl, + 20,=2=2M00,Cl, +3Cl,
(8 é)
3MoCl; + 2Mo=—=5MoC(l,

(ﬁ‘xé‘,)
[MoS, }
550—650
- 9MoS, + 70, ——~#°~C—2MOO + 450, 1
+ 2Mo
[MoS;} 4MoS, + §NaOH=—==3Na,MoS, + Na,MoO,
+4H,0

MoS; + 2NH;,

[(NH,),MoS,] (NH,),MoS, + 2HCl==9NH,Cl +H,5}
+ MoS, |
(NH,),MoS, + 2HCl=—=,MoS, + 2NH,Cl

e

[MoC] 3MOC + 10HN

+ 2H20
[(NH,),PO,-12M00;] (NH4)3P04-12M003 + 23KOH=—=
(NH,),HPO, +11K,M00, + NH,KMoO, + 11H,0
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2((NH,);PO,*12M00, ] + 46NaOH==
(NH,), MoO, + 2(NH,),HPO,
+23Na,MoO, +22H,0

11,3 ¢ 5d‘6s* W=183,85

e

[W] W +3F,=——WF,
(5CL%250C, 5Bry, LE AL HTF, )
¥ WHESAREEM, Siis, fB5CEBEWCHW,C,

1200—1500C

W +N xWNz
2W + 30 zWO
700°c_$
W+ 3H,0— WO, +3H,%

¥, WHER, &, B#KHC, H,S0,, HNO ¥R R
B, RABE“ER”RHFFIHNO, ¥ iR & B i K 5o

A
W + 2HNO, (1, %)—'—szod +2NO}
# &)

[WO,] WO, +3H, -——"W+3H .0t
(650 H 4 WO3)
1500
WO, +3C———= L =W + 3CO}

WO, +2Al =W + Al, 04

b X
5WO; + W (4)——3W,0,
WO, + 2NaOH=Na, WO, +H,0

WO, + 2NH,OH==(NH, ), WO, +H,0
(2B LHRE)
WO,

+ 250,14
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WO, +Na,CO, =2=Na, WO, +CO,}
500C

[H,W0,] H,w0,222wo, +H,0
H,WO, +2NaOH——Na, WO, + 2H,0
H,WO, + 2NH,OH==(NH, ), WO, + 2H,0
H,WO,.H,0 +C, H,,N,0. HCl=—s
FTH)
C,,H,,N,0.WO, +HCl + 2H,0

H,S(x) H,S
[Na, WO,] Na,WO,—2 " Na, wo,S5—2>,

CGEiR)

H,S ‘ S
Na,WO,S, > Na, WOS, 25 Na, WS,
2Na, WO, +Zn + gHCI==W ,0; | + ZnCl, + 4NaCl
+3H,0

Na, WO, + 2HCIE 21, W0, | + 2NaCl
Gren

Na,WO, + 2HCl + H,0——=H,WO,+« H,0| + 2NaCl
(g &)
Na, WO, +CaCl,=—=CaWO, | + 2NaCl
2Na, WO, +SnCl, + gHCl===W,0, | +SnCl,
+4NaCl + 3H,0
Na, WO, + TiCl, + 4KSCN + 6HCl==2NaCl
+K{WO(SCN), ] + 3KCl + TiCl, + 3H,0

Na,WO, +4(NH,),S + 4H,0=—=—=Na, WS,

+ 8NH,OH
Na,WO, + MnSO,==MnWO, + Na,S0,

P

[CaW0,] CaWO, + 2HCl=—=H, WO, + CaCl,
(445 5)

CaWO, +Na,CO;(;x)<===Na,WO, +CaCO,}
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b3
CaWO, +Na,CO, +5i0,~22Na, WO, + CaSiO,
+CO, 1

[(NH,),WO0,)Y . 12(NH,), WO —~J(NH ):0:12WO0,]
+14NH 4 + 7H,0

5(NH,),0:12W0, 221 2WO0, + 10NH; } + 5H,0%
12(NH, ), WO, + [4HCI——=5(NH,),0+12WO,
+ 14NH,Cl + 7H,0

: 5 8
5(NH,),0:12WO, ,0==12W0,

+ 10NH, 4 + 16H,0
[FeWO,] FeWO, + 2NaOii==Na, WO, + Fe(OH),

800—300
4FeWO, + 4Na,C0, + 0,—=2=2%C_ /Na, w0,

+ 2Fe, 04 + 4C0O, 1

[MnWO,] 6MnWO, +6Na,CO, +0,
+2Mn,0, +6V0,1%

[WCl,] 2WCl, +3H,===9WCl, + 6HCI}
(WBrs# £ 89 K 2)
WCl; + H,0==WO?3* + 5CI" + 2H*
[WCl,] ¢ + H,==2WCl + 2HCI
(WBre# £ 089 &)
[WBr,] WBr, +2H,0s=>WO2"* + 5Br~ + 4H*
[WC]

2
+2H,0

[Fe,W] Fe,W + 4HCI=2=W| + 2FeCl, + 2H,}
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12,1 $& 3d°4s* Mn=54,9380

(Mn] 3%, BAERBTHESERE. S, Noy CHEHEEL &,

Mn + X,=2=MnX,
(X;==F,, Cly, Bry)

3Mn + 20,22Mn, 0,

%- .
Mn + SZZMnS
12000 &

3Mn + N, ===“=Mn N,
3Mn + C—*»i—gﬁMnQC
Mn + 2H, O #)==Mn(OH), + H, 4

2Mn + 4KOH + 30Z-ig—;"—‘-ﬁ—-szMnO4 +2H,0
H: SRETR, EERREUEEEHRR,
Mn + 2HCl==MnCl, + H, 4
Mn + H,SO, (#===MnSO, + H, 4}
3Mn + 8HNO, (#)==3Mn(NOy ), + 2NO% + 4H,0

[MnO] MnO + C==Mn + CO-Q

58

2MnO + Si=—=2Mn + SiO,

AR
MnO + Si0, 222 A \110.8i0, + Q
(¥MnSiOy)
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MnO + 2Na,0, Z2-Na, MnO, + Na,0
= +H,0
MnO + H SO4T_TMI'ISO4 +H,O

[Mn,0;] 6Mn, 0 4Mn :0,+0,%
Mn,0O,; + H,O + Br,==2MnO, + 2HBr

" Mn,0, + 6HCI (4y=2=2MnCl, + Cl,{ + 3H,0
9Mn,0, + 4H,S0, ¢ y===4MnSO, + 0,1 + 4H,0
Mn, 04 + 2HNO (4 )y<—Mn(NO; ), + H,MnOy4

[Mn;0,] 3Mn,O, + 8Al=—=9Mn + 4A1,0,
950C Wk

Mn,0, + nCO——=3MnO + CO, + (n—-1)CO+Q
Mn,0, + 8HCI===3MnCl, + Cl,4 + 4H,0
2Mn 0O, + GHZSO‘(;@éeMnSQ +0,1+6H,0
[MnO,] 3Mn02&1v1n304 + 0,1

MnO, + H, (4, 2)===MnO -+ H,0
(MnOx T8, RETR)

2MnO,
(‘T“?.,@afiliﬂ%ﬁzliﬁ)

)
MnO, + 2C + 70222

+H,0

Mn + 2CO%

A
6MnO, + 2NH,( 1,;1) ===3Mn, 0, + N, 1 + 3H,0
R &)

—
3MnO, + 200228 2E 1,0, +2C0, 4+ Q

i EHRRPAERN SRR R,
9MnO, + CO==Mn, O, + CO,}

3Mn,0, + CO==2Mn,;0, +CO, %
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i )

Mn,0, + CO==3Mr 0O+ CO,?}
MnO + C==Mn + CO*
950C A L

3MnO, + (n+ 2)CO + 3C=———3Mn + 3CO, }
+ (n+2)COt ~
250—300
2MnO, + 4KOH + 0, (3 ) "o = 2K, MnO,
(4 &)
+2H,0

MnO, JR#H,S0,, FHHNO, R % B«

2MnO, + 2H,SO, (,g)——zMnSO +0,%+2H,0
MnO, + 2H,SO, (x)==Mn(S0,), + 2H,0
2Mn(SO D L+0,1
+2H,S0,

MnO, + 2H,S0,==Mn(OH), + H,S,0,

2MnO, -+ 3H2503#Mn2(503)3 + (0] +3H,0

MnO, + 2HNO; + H,0,==Mn(NO,), + 0, %
+2H,0

MnO, + H,S0, +H Oz-_——,,--—_MnS;O4 +0,%+2H,0

3MnO, + 2H4 PO, + 3H, Oz

Mns(Po4)z +30, %
+6H,0
MnoO, + H,C,0, + H,S0,===MnS0O, + 2C0,*}
+2H,0
MnO, + 2KHF, + 2HF===K,MnF, + 2H,0
(& &mk)
MnO, + 4H* + 2Cl"===Mn?* + Cl, + 2H,0

MnO, (g) + 4H* + 2I"===Mn?* + I, + 2H,0
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3MnO, +KCIO, + 6KOH===3K,MnO, +KCl

+3H,0

MnO, + BiO; + H,0==MnO?2~ + Bi®* + 20H"
. MnO, + 2FeSO, + 2H,S0,=—==MnSO0, + Fe,(S0,),
+2H,0

i¥: MnO, 7] ¥ TNa,SO, filR KB AW+,
MnO, +S0,?" + 2H*=—=Mn?* +S03~ +H,0
MnO, +NaNO, + 2HNO,==Mn(NO,), + NaNO,
+H,0

%
aMnO, + 2K,CO, + 0,229k ,MnO, + 2C0, |

MnO, (g) +K,CO;¢m) +KN03(@)§-&—'K2MHO4
+KNO, +CO,?

MnO, + 2KMnO, + AKOH=—=3K,MnO, + 2H,0
MnO, + 2Fe?* + {H*=—=Mn?* + 2Fe®* +2H,0 .

[Mn,0,] 2Mn,0,~=4MnO, + 30,1
Mn,0, + H,0¢4)y==2HMnO,
CR &)
[Mn(OH),] 2Mn(OH), + O,z %)===2MnO(OH),
Gldz &)
6Mn(OH), + 0,==2Mn O, + 6H,0
2Mn(OH), + O, + 2H,0==2Mn(OH),
Uz &)
Mn(OH), + Cl, + 2NaOH===2NaCl + H,MnO,
+H,0
Mn(OH), + Cl, + 20H"==MnO(OH), + 2CI~
+H,0
Mn(OH), + H,0,==H,MnO, +H,0
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Mn?* + 20H" + H,0,=——=MnO(OH), | + H,0

Mn(OH), +Na,0, + H,0==MnO(OH), |

+ 2NaOH

Mn(OH), + 2H*<==Mn?* + 21,0

Mn(OH), + H,MnO,=——MnMnO, + 2H,0

2Mn(OH), + H MnO,==Mn,0, + 4H,0

Mn(OH), + 2NH ,*<=Mn?* + 2NH,} + 2H,0

(328 &9 % 2 TE - Mn(OH),) ‘
Mn(OH), + 2(Fe(CN) 1%~ + 20H"==MnO(OH),
+ 2(Fe(CN)¢J*~ +H,0
Mn(OH), + OCl"==MnO(OH), + CI~
17K

[Mn(CH),] Mn(OH),==MnO(OH), + H,0

(E[’HzMI’lOg)
Mn(OH), + 2KI + 4HCl==MnC(l, + 2KCl + 1T,
+4H,0

[MnO(OH),]1 (¥H,Mn0,y MnO(OH)Y, +2H" +H,0,
| ==Mn?* +3H,0+ 0,4
MnO(OH), + H,SO, + H,0,==MnS0, +0,}
+3H,0
2MnO(OH), + 2H,S0, + 4H,0,—2=2MnSO0,
+8H,0 +30,1%

MnO(OH), + 4HCI=2=MnCl, +C1, 1 + 3H,0
2MnO(OH), + 10H* + 3Bi0O; == 2MnO, + 3Bi%*
+7H,0
MnO(OH), +KNO, + H,S0,==—=MnSO0, + KNO,
+2H,0
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3MnO(OH), + 3Na,CO; + KClO;==3Na,MnO,
(4% &)
+KCl +3CO,t + 3H,0
[H,MnO,) 3H,MnO,(s#z)=—=2HMnO, + MnO, + 2H,0
[HMnO,] 2HMnO, + 14HCl==2MnCl, +5Cl, +8H,0
2HMnO, + 5HNO,==2Mn(NO,), + HNO,
+3H,0
2HMnO, + 10NaCl + 7H,SO ,===5Na, SO,
+ 2MnSO, +5Cl1, + 8H,0
2HMnO, + 10NaCl + 16HNO,=—=10NaNO,
+2Mn(NO,), + 2HN03 +5ClL, % + 8H,0

2HMnO,

+5Fe, (SO,), + 8H,0
2HM1'104 + 5NaN02 + 4HN03~<:_—2MH(N03 ) 9
+5NaNO, + 3H,0

2HMnO,

+ 5NaNO; + 3H,0
2HMnO, + 5H;AsOg + 4HNO=—=2Mn(NO,),
+ 5H;AsO, + 3H,0

2HMnO,

+ 5Na,,AsO4 + 3H20
[K,MnO,] 2K,MnO, +Cl,=—=
(R B e AL IS T i 47)

K,MnO, + C1,=2=2KCl + MnO, + 0, }
3K, MnO, + 2C0,==2KMnO, + MnO, | + 2K,CO,

9K ,MnO, + 2H,0~29KMnO, + 2KOH + H, |

. K.MnO, Afase, ZERRME. b, i, ABEHE
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¥yur#k4k,
* 3K,MnO, + 2H,02Z2 v MO, + MnO, |
(A
+ 4KOH
3MnO2~ 24 +2MnO7 + 4OH™

K,MnO, + 8HCl,—z—==MnC12 +2C1,1 + 2KCl + 4H,0

3K,MnO, + 2H,S0,===2KMnO, + 2K,SO,
+MnO, |} + 2H,0

3K,MnO, + 4HNO,==—2KMnO, + MnO, | + 4KNO,

+2H,0
K,MnO, +25SnCl, + 8HCl==2SnCl, + MnCl,
+ 2KCl + 4H,0
2MnO3- + ClO~
K,MnO

+ ZFez(SO,,)3 + Kst‘ +4H,0
K,MnO, + MnSO +2MnO, |
K,MnO, + C,H,OH==K,MnO, + CH;CHO + H,0
MnOj;~ + 4H* + CH,CH,OH==Mn"** + CH,COOH
+3H,0

[KMnO,] 2KMnO, (+)22%K,MnO, + MnO, | +0,}

4KMnO,=2=2K,0 + 4MnO, | + 30,1
==Mn?* +5Ag* + 4H,0
0, + 2K, HPO,

+ 2KH,PO, + 3H,0
2KMnO, + PH,===Mn,0, | + K,HPO, + H,0

MnO; +5Ag + 8H*:
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From &R

10KMnO, + 3C,H, + 2H,0==—=]0KOH + 10MnO,

+6CO, ¢4
CH,OH
2KMnO, + 3CH ,=———=CH, + 4H,0=—=3 |
CH,OH
+ 2MnO, + 2KOH
CH,OH
| +3(01=2HCOO!1 +H,0
CH,OH

4KMnO, + 2H,0==4MnO, + 4KOH + 30,1
CA BN o)
KMnO, +2H,0,==Mn(OH), + KOH + 20,1}
2KMnO, + 5H,0, + 6HCl==2MnCl, + 2KC1
+8H,0 +50,%
2MnS0O, +K,S0,
+50,% + 8H,0
2KMnO, +5H,0, + GHNO,=—=2KNO,
" +2Mn(NO,), +50,1 +8H,0
2KMnO, +5S0, + 2H,0=—=K,SO, + 2MnSO,

2KMnO, +5H,0, + 3H,S0,

+2H,S50,

2KMnO, +5S0, + 2H,0==2KHSO, + 2MnSO,
+H,SO,

2KMnO, + 6SO, + 2H,0==—2KHSO, + 2MnSO,
+H,S,0,

2KMnO, + 350, + 4KOH==3K,S0, + 2MnO,

+2H,0
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9KMnO, + 2200 + 3MnCl, 2-5Mn0, | + 22nCl,

+ 2KCl
4KMnO, + 4KOH===4K,MnO, +0,* + 2H,0

2KMnO, +16HCl(x |, %) izMnClz + 2KCl1
+5Cl, 1 + 8H,0

9KMnO, + 6HCl () + SHCHO 22-yMnCl, + 2KC1
+ 5HCOOH + 3H,0

+K,SO,

+5I, +8H,0

,SO, +8MnO,

+ 2KOH + 2H,0
9KMnO, + 5H,S + gHCl=—=2MnCl, + 2KCl + 55|
+8H,0

8KMNO , (agts iz i

2KMnO, +5H,S+3H,50,
+ 58} +8H,0

AKMnO, (g + 2H2504(%{)ﬂ‘—_2[(2504 + 4MnO,
+30,1+2H,0
+2MnSO, +3H,0
+5(0]

2KMnO, +3H,

2}
+6H,0

10KMnO, + 21H,SO
(Mn;(50,)41,-5K,S0,| +19(0] + 21H,0

e
4KMnO, () + 2H,S0, (x)y—==2K,SO, + 2Mn,0,
+2H,0
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Bt-®m WK

\ ‘

9KMnO, + H,S0, Z28%Ck 50, + 2HMnO,
CEimid R

2KMnO, + 5H,50,====2MnS0, +K,S0, + 2H,S0,

+3H,0
4KMnO, + 6H;SO3==4MnO,| + 2H,S0,
+ 4KHSO, +2H,0

AKMnO, (;3¢y +4HNO, =2=4KNO, + 4MnO,
+30,1 +2H,0
9KMnO, + 5HNO, + 3H,S0,,===5HNO, +K,SO,
+ 2MnSO, + 3H,0

# 0
KMnO, + 4H,C,0, Z2AE1C

KMn(H,0), (C,0,),
+4C0,1 +2H,0
2KMnO, + 5H,C,0, + 3H,S0,===2MnSO,
+K,50, +10CO,% + 8H,0
4KMnO, +4H,C,0, + 6H,0=-=
4Mn(C,0,+2H,0)} + 4KOH + 50,4

KMnO, + 5FeCl, + 8HCl==MnCl, + 5FeCl,; + KClI .

+4H,0
2MnO; +10Cl™ + 16H* (. &) ===2Mn?* + 5Cl, }

+8H,0
4KMnO, + 10KBr + 10CH,COCH, + 11H,S0 ===

AMnSO, + 7K,SO, + 10CH,COCH,Br + 16H,0

2MnO7 + 10Br~ + 16H* (2 ) ==2Mn?* + 5Br,

+8H,0
2KMnO, +KI + H,O==:2Mn0, | + KIO4 + 2KOH
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s + 6MnO
+ 6KOH + 3H,0
2KMnO, + 10KI + 8H,S0, (#)==2MnS0, + 51,
+6K,SO, + 8H,0
2MnO; + 61” + 6H,0==2MnO(OH), | + 31,
+ 8OH"

Chas Mgy & /R
2MnO7; + 61”7 + 4H O_—:—:zMnozi + 31, + 8OH~
2MnO; + 101" + 16H*(z g) ==2Mn*" + 51,
+8H,0
MnO7 + 2CN~==2CNO~ + MnO, |
(R e kot iR 9 % £7)
8MnO; + 5CNS™ + 14H* =550}~ + 5CNO~

+8Mn** + 7H,0

2MnO7;
+502-
2KMnO, + 3K,SO, + H,0===2MnO, | + 3K,SO,
+ 2KOH

CEPIRRY R )
9KMnO, + 3K,S0, + 3H,0=2=2MnO(OH), |
+3K,S0, + 2KOH

2KMnO, + 6Na,SO, + 4H,S0,~2K,S0,
+2MnSO, + 5Na,SO, + Na,S,0, + 4H,0

+ zMnSO‘ +3H,0
(A ERY &AL
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BrZ®E WK

2KMnO, +K,SO, + 2KOH=—-K,SO, + 2K, MnO,
+H,0

(REMEFRTHRR)
2KMnO, + 5NaNO, + 3H,S0,=—==5NaNO,

+K,S0, +2MnSO, +3H,0

9KMnO, +Na,S,0,—2-K,S0, +Na,SO, + Mn,0,
2MnO7 + 35,02 + gH*=—=2Mn?* + 2802~
+S5,0%" +3H,0
8MnO7 + 55,02 + 14{Ht*=—=1(0S0O?" + 8Mn**
+7H,0
2MnO7; + 352~ + 4H,0=—==2MnO, + 35S + §OH"
8MnO7 + 358%" + 12H,0=—=8MnO(OH), |
+3S02" + gOH"
2MnO; +55%~ + 16H*=—=2Mn?* + 55 + 8H,0
2KMnO, +5NaNO, + 6HNO,——=2Mn(NO,),
+ 2KNO, + 5NaNO, + 3H,0
2KMnO, + 5NaNO, + 3H,S0,==5NaNO,
+K,50, + 2MnSO, + 3H,0
2KMnO, + 5KNO, + 3H,S0,==—=5KNO, +K,SO,
+2MnSO, +3H,0
12KMnO, + 10KNO, + 20NaNO, + 33H,50,——=
11K,S0, + 10Na,SO, + 12MnSO, + 30HNO,
+18H,0
2MnO7 + 3NOj; + H,0=—=2MnO, + 3NOj;
+20H"
2MnO7 +5NO; + 6H*=—=2Mn** + 5NO;
+3H,0
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2KMnO, + 2KNO, + 4H,S0,=—=2K,SO,
+ 2MiSO, + 2NO,1 +30,1 +4H,0
2MnO7 + 5As05™ + 6H*=—==2Mn?* + 5As08~
+3H,0
2KMnO, +5K,C,0, + 14H,5S0,=—=2MnS0O,
+ 12KHSO, +10CO,t +8H,0
2KMnO,(g) +K,C,0, + 7TH,C,0,—H,C,0,
+2K,Mn(C,0,),(OH), +6CO,t + 4H,0
2KMnO, +5Na,C,0, + 8H,S0,=—=2MnSO,
+K,S0, +5Na,SO, +10CO,4t +8H,0
2KMnO, +5CaC,0, + 8H,S0,=——=5CaS0,
+2MnSO, +K,S0O, +10CO,% + 8H,0
2MnO7 +5C,0%" + 2H,0=—=2Mn?* + 10CO%"
+4H*

KMnO, +K,CO, +5H,C,0,=—=—=K ,Mn(C,0,),
(lic &)

+5C0O,t +5H,0
4KMnO, + 12HNO; + 5C==4Mn(NO;), + 4KNO,
+5C0,1 +6H,0
8KMnO, + 24HNO, + 5SiC=—=5H,SiO, + 8KNO,
+ 8Mn(NO;), +5C0,1 + 2H,0
2MnO7; + 3Mn?* 4y + 7TH,0 5MnO(OH), |
+4H*
2KMnO, +5C,H,OH + 3H,SO,=—==2MnSO,
+K,S0, + 5CH,CHO + 8H,0
24KMnO, + 5C,H,,0, + 36H,50,—=12K,SO,
+ 24MnS0O, +30CO,*t + 66H,0




314 HmII®m REAE

4KMnO, +5C, H,N,Na,0,S, +11H,S0,——
4MnSO, + 5Na,SO, + 10C,H,NOS + 2K,S0,
+6H,0
[MnX,] MnX, + MX—> M(MnX,JsgM(MnX, J5§,
M(MnX;]

MX A= 4EEKLM)
[MnF,] 2MnF, +2H,0==MnO, | + MnF, + 4HF

[MnCl,] MnCl, +Na,0,=—=MnO, + 2NaCl
MnCl, + MnO, + 2H,SO,—=2MnSO, +Cl,}
. +2H,0
" MnCl, +2NH,; + 2H,0=Mn(OH), + 2NH,C1
MnCl, + H,S=—=MnS| + 2HCI

A
3MnCl, + 12HCl () + 2HNO===3H,(MnCl,]

+2NO + 4H,0

MnCl, + (NH,) ,S=—=MnS| + 2NH,Cl
(B &)

2MnCl, + 5(NH,),S,0, + 8H,0=—5(NH,) ,SO,
+ 4HCI1 + 2HMnO, + 5H,S0,
2Mn?** + 55,02~ + 8H,0=—=10S0%~ + 2MnO7
+16H*
3Mn?* + 2NOj7 +18C1™ + 8H*=—==3(MnCl )2~
+2NO} +4H,0
MnCl, + NH,OH + Na,HPO, + 6H,0=—=

Mn(NH,)PO, «7H,0}
(Resmd)

+ 2NaCl
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2MnCl, ¢z ) + 2KMnO, (3)==2Mn,0, + 2KCl
+Cl, 4 + 0,4

3MnCl, + 2KMnO, + 2KCl

+ 4HCI

[MnCl:~) 10MnCl;~ +2ClO; + 12H*==—=10MnCl;
+Cl,4 +6H,0

250
C [MnI,] 2Mnl, + 3F, 22CoMnF, + 21,
[{MnS] 3MnS + 50, &Mnao,‘ +350,1
s MnSEEZ SR AMRS P HITH,
MnS + 20, =—==MnSO
MnS + 2H,0==>Mn(OH), + H,S?}
2Mn(OH), + O0,==2MnO(OH),

MnS +0, + 2H 0"”““Mn(OH)4 +S
3MnS + 14HNO,===3Mn(NO,), + 3H,SO0, + §NO}
+4H,0
[Mn,;C) Mn3C+302=='——~Mn 0, +CO,*
+CH,t +H,?
= 8)2 +3C0O,1

+10NOY + 14H,0

90C 26T
[MnSO,] MnSO,+7H,0«=——=MnSO,+5H,0——
27T
MnSO, «4H, Oa===MnSO +H,O0
LA
MnSO, + 2H 0=Mn021,+H SO, +H,?
2MnSO, + O, + 4NaOH =2MnO, + 2Na,SO,
+2H,0
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2MnSO, + 5Pb0O, + 6HNO, «~—2HMnO
+ 3Pb(NO;), + 2PbSO, + 2H,0
# b

2Mn** + 5PbO, + 4H'=== 2MnO; + 5Pb?* + 2H,0

MnSO, + 2KOH==Mn(OH), + K,SC,

MnSO, + 2NH,OH + H,S==MnS| + (NH,),S0,
+2H,0

+ 2KCl + 3Na, SO, + 6CO,?}
2MnSO, + 5NaBiO; + 16HNO,- —==2HMnO,
+ NaNOj; + 5Bi(NO,), + 2Na,SO, + 7H,0
2Mn?* + 5Bi0, + 14H'===2MnO7 + 5Bi®*
+7H,0
(AHNO; ¥ #fr & B)
MnSO, + (NH,),S0, +6H,0—=
(NH,),Mn(50,),.6H,0

AgNO; 1L

2MnSO, +5(NH),S,0,(m) + 81,0 = =5=

9HMnO, + 10NH \HSO, + 4,50,

MnSO, + 2KNO, + 2Na,CO,== Na MnO,
(’%@)
+ 2KNO, + Na,SO, +2CO,?
MnSO, + 2NaNOg=—=Na,S0, + Mn(NO,),

—-MnO, +N,0,
MnSO, + Na,CO,=—=MnCO,| +Na,SO, ‘
MnSO, + (NH,),CO,—=MnCO, | + (NH,),SO,
ik

3MnSO, + 2KMnO, + 2H,0=——

5Mn0O,}
+K,S0, +2H,S0,
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3MnSO, + 2KMnO, + 4KOH + 3H,0=—5H, MnO;,
+3K,S0O,

MnSO, +C,0,H, + 2NaOH==MnC O H,
. +Na,SC, + 2H,0

MnSO, + C,0,H, + 3NaOH==NaMnC,O H,

_ +Na,S0, + 3H,0

[Mn,(S0,),] Mn,(SO,), +H,C,0,=—2MnSO,
+H,S0, +2CO,?

[MnSO,] MnSO, + H,SO, —=MnSO, + S0, + H,0

[Mn(NO,),] Mn(NO,),~“2HnO0, + 2NO, }

Mn(NO,;),==—MnO, +N,O,

2Mn(NOy), +5Pb0O, + §HNO,——=2HMnO,
+5Pb(NOy), +2H,0

2Mn(NO;), +5Ag,0, + HNO,==2HMnO,

+10AgNO, -+ 2H,0
Mn(NO,;), + 2HCIOj=—=MnO, | + 2Cl10, + 2HNO,
Mn(NO,), + 2KC10,—-Mn0, | + 2KNO, + 2CI0,

5Mn(NO,), + 2KC10, + 9H,0——5MnO(OH),
+Cl,4 + 8HNO, + 2KNO,
Agt it

2Mn(NO,), +5(NH,),S,0, + 8H,0
2HMnO, + 4HNO, + 5(NH,),SO, + 5H,SO0,
Mn(NO,), + (NH,),S,0, + 3H,0=—=H,MnO,
+H,S0, + (NH,),SO0, + 2HNO,
2Mn(NO,), + 5NaBiO, + 16HNO,——=2HMnO,

+5NaNO, + 5Bi(NO;), + 7H,0
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2Mn?* + 5BiO7 + 14H*===5Bi** + 2MnO;
(P )

+7H,0

[MnCO,]  MnCO 2" MnO +CO, 1

aMnCO, + 0, + 2H,0 2-2=9MnO(OH), + 2C0, 4

MnCO, + 2HCl(g)===MnCl, + CO,} + H,0
(HF, HBrHA £ & R B) N
MnCO, + H,S0,2===MnS0, + CO,} + H,0

ok xh K
[Mn?*] Mn2* +Br, =288 1o s 4 oBr-

Mn?* + Br, + 4CH,COO™ + 3H,0===MnO(OH),
+4CH,COOH + 2Br~

2Mn?* + 0, (3 5 ¢) + 40H " ==2MnO(OH),

Mn®* + H,0, + 20H"===MnO(OH), | + H,0

Mn?* + 20H" <—=Mn(OH),}

Mn?* + 2ClO03==MnO0, | + 2CIO,

6Mn?* + ClO7 + 12PO% ™ + 6H*=—=6Mn(PO,)}"

CE &)
+CI~ +3H,0
3Mn?* + BrOj + 3H ;0==3MnO, | + Br~ + ¢H"*
3Mn?** + 4HPO} ===Mn,(PO,),| + 2H,PO;

(58
Mn, (PO,), + 2H* <> 3Mn?* + 2HPO;~

Mn?** + PO$~ + NH{ < Mn(NH,)PO,

Mn?* + COi~<=—MnCO,}
a9&)

3Mn?* + 2Cr02~ + 4H'——=3MnO, + 2Cr3* + 2H,0
Mn?* + 2CN”<—=Mn(CN), |
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Mn(CN), + KCN——KMn(CN),|
KMn(CN), + 3CN™"«<=—K"* + Mn(CN)}~
Mn?* + gCN"=—=Mn(CN) 4~

Mn(CN) 4~ + 2H,0 2% oHCN + 4CN-
+Mn(OH), |
AMn(CN)4~ + 0, + 4H*=—=4Mn(CN) ¢~ + 2H,0
Mn?* + 2(Fe(CN) 413" + 4OH"==MnO(OH),
+2(Fe(CN) 1% + H,0
Mn?* + 2Ag* + 4OH ==MnO(OH), | + 2Ag}
+H,0

H:
Mn? +H,Y?"(EDTA) =% MnY?" + 2H*

[Mn3*] 2Mn3* +2H,0=—==MnO, | +Mn?* + 4H*
Mn3* + 6CN"==Mn(CN) 2"
Mn3* + 2P0O3~<——(Mn(PO,),1°%"
CE&id4)
Mn?* +3C,03"==Mn(C,0,)5"
(4= &)
[MnC,O0,H,] MnC,O.H, + 2NH,OH(x) + 4H,0==

(NH,),Mn(OH)C,0,H, +5H,0

12,2 8 44d°5s* Tc=98,9062
%8 5d°6s®> Re=186,2

. B RBAR, TEBRENAUKANR
Fh R TR,
[Re] &, RePPyfTHCIMHE, 5N, H, ¥Rk,
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Re+ 3 -l—m’”‘ CAR ReF,

2Re + 3Br2;&—£;ﬁ,’%2ReBr3

(TR & & L AE)
350
Re +70, ——i—’zRe ,O,

ReS

Re + ZS(—L)

(Rt?ii%M&ﬁ)

[ReO,] .+ 3Re
300C
ReO, +Re,0,5 557 3Re0,
(BB TN
4ReO ,=——==4KReO, +2H,0
+
ReO, + 2NaOH = 2T B\ Re0, + 1,0
4Re0, + 2NaReO, + 10NaOH:3Na4ReZO7
(L#é)
+5H,0
[Re,0,] Re,0,+3 2ReO +3H,0
(BiEe)
Re,0,

[HReO,] iF: HReO,fifFf&# R, REERELD.
e MRmRE, AR KERIE (WKReO,, NaReO,),
{AENaReO, R A2 5, BKILEIS i HReOT FINa*,
HReO, + 3(H)==Re0,+2H,0
HReO, + NH ,=—==NH,ReO,

(B A% & B 1K)

[ a. .Y
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[KReO,] 2KReO, +7H, 2Re+ 2KOH + 6H,0

2KReO, + 7Fe + 8H,S0,==K,SO, + 7FeSO, + 2Re
+8H,0

2KReO, + 6KF + 16HF=—=2K,ReF + 4KF + 3F,

. +8H,0
(AHCLHF £ 89 & &)

2KReO, + 6KI + 16HCl=—=2K,ReCl, + 4KCl + 31,

+8H,0

KReO, + H,5=—=KReO,S + H,0

[ReF,) . +Re(OH), + 18HF
2ReF8 + SlOzl:_zReOF‘ +SiF,
, +SiF,
AN
[ReCl;] ReCl A pecl, + 1yt

9ReCl, + 4KCl =2=9K ,ReCl, + 2C1, 4
[Re,Cl,] Re,Cl, + 6KOH-—=Re,0, + 6KCl + 3H,0

ﬁ‘ti ‘L«ﬁ."?
M 600T

[Re®*] 3Re®'<—=2Re"* 4+ Rett
[Ref*] 3ReS" «—=Re?* 4 2Re4t

[Re,S.]1 Re,S, —2ReS, + 35t
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BT=E HEIR

13,1 $& 3d°4s® Fe=55,847

[Fe] 2Fe+3Cl,~2=2%C )pecy,

(Bry, Folf 21658 8)

i A 5 B
3Fe(y) + 41, ===Fe; 1, (4 4 2Fel;, Fel,)

3Fe + 20, ‘—~—‘=&F6304
CGRE B & 2R Fes0g)
1600—1650C

Fe(py + Sc (ﬁ)—A—_FCS

i & )
g

2N-Fe + 3H,==9NH, + 2Fe

2Fe+ N, 2N-Fe

1200

3Fe+C Fe,C
CEEY AREHR )

00
4Fe + 2NH, 2L 9Fe, N + 3H, 4

Fe + H,0(1) 20222 Fe0 + H, } + 77

570C Wk

3Fe + 4H,0(%) Fe, O, + 4H,1 + 36,6 F &
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[KReO,] 2KReO, + 7TH, —=2-sRe + 2KOH + 6H,0
2KReO, + 7Fe + 8H,S0,—=K,S0, + 7FeSO, + 2Re

+8H,0
2KReO, + 6KF + 16HF—=2K,ReF + 4KF + 3F,.
+ 8H,0
(AHCIHF L4 & &)
2KReO, + 6KI + 16 HCl—=2K,ReCl, + 4KC1 + 31,
+8H,0

4t Re(OH),, + 18HF
2R<3Fe + 5102‘:‘2RCOF‘ + SiF,
ZRCOF4 + Sioz.:——_._ZReoze + SIF‘

ANy Kk
F

[ReF,]

[ReCl;] ReClg ReCl, +Cl,4

9ReCl, + 4KCl =2=9K ,ReCl, + 2C1,4
[Re,Cl,} Re,Cl, + 6KOH—=Re,0, + 6KCl + 3H,0

Wde LR F
Re,S Re,S,————2ReS, + 35
[Re,S;1 Re,S;— "~ ="-2ReS, + 351
[Re®*] 3Re®*<—2Re?* 4+ Re**

[Re®*] 3Res*<—=Re’* + 2Re**
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3Fe(it ) + 8HNO,(#)=—=3Fe{NOy), + 2NO }
+4H,0
Fe + 4HNO, (v ¢ >1.12)===Fe(NO;), + NOt + 2H,0

Fe + 2NH,Clg) FeCl, + 2NH, 4 +H, 4
Fe + SnCl ,===S8nCl, + FeCl,

600
Fe + FeS, 2 CoFes
600C

4Fe + CaSO, CaS + 4FeO

Fe + CuSO,==FeSO, + Cu |

2Fe + CuSO, + H,S0 ,===2FeSO, +Cu | +H, }
3Fe + NaNO, + 5NaOH===3Na,FeO, + NH, + H,0

CEREM)
6Na,FeO, + NaNO, + 5H,0—=—=¢NaFeO, + NH,
(BB%)
+ 7NaOH:

Na,FeO, + 2NaFeO, + 2H,0=—=Fe 0, | + 4NaOH
TFe(is 1) + 2KReO, + 8H,S0,—=K,S0O, + 7FeSO,
+ 2Re + 8H,0
3Feqs s 4) + CeMoO, + 4H,SO ,===CeSO,
+ 3FeSO, + Mo + 4H,0

A E i,
FH#%: Fe+ 20H-—>Fe(OH), + 2¢~

BAtk: NiO, + 2H,0 + 2¢"—>Ni(OH), + 20H
R 2R3 iy M A W

E 8
Fe + NiO, + 2H, 0==F¢(OH) , + Ni(OH),

e BREEEES N — R 5B B B 455,
[FeO] 6FeO +O,=—=2F¢ 0,
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100—200C
SO0 AE Fe(CO),;

(ZAER)

Fe(syy + 5CO

b %E%R‘Jﬁf‘

Fe+H,0+C
(‘kinﬁ.FNHCOa)z*'Hz)

4FeCO, + 6H,0 + O,==4Fe(OH), + 4CO,*
(% 4Fe(HCO;)y + 2H,0 + 0,==4Fe(OH); + eCO,%)

4Fe(OH) ,2==39Fe,0,+3H,0 + 3H,0
i

20, + Hy b

B, 4Fe+2H O+302 =—=2(Fe,0,-H,0)
# A
Fe(sa iy + ANaOH (50 % 2 ) === Na, (Fe(OH) )
(€3:3. %))
+2Nat

Fe + 2HCl==FeCl, + H,}
Fe + H,SO, (4#)=—=FeSO, + H,}
(AR s 4Tt
i, @¥KkH, SO, H5FeRNERRL, HFel “‘4iR".WMAE
B BB,
2Fe + 6H,S0, (%, s)y===Fe,(S0,); +3S0,1}
+6H,0
M, W, WHNO, k5 Fe Ri2RBL, MFeR “Gi&", “b
A" J5H FORT &5 HNO, Ry, 43 RAR M BURR 4R M v b B e
#iCu,

Fe + 6HNO, (4. #)===Fe(NO,), + 3NO,} + 3H,0

4Fe + 10HNO, (14)y==—=4Fe(NO, ), + NH,NO,
+3H,0

aFe + 10HNO, (4. #y=—=—4Fe(NO,), + N,O%

+ 5H;0



326

FT=8H BREAIR

Fe,0, +3C 2EEZA (ke 4 3001 -

Fe,0, + SIEEE A 20 + S0, + Fe+Q

sk
Fe,O0, + sMnEEEP B 00100 4+ 2Fe + Q

" Fe,0, + 350, 22 e, (S0,),

3Fe,0 +CO@-—2Fe 0,+CO,1+Q

Fe,0, + CO=2=2Fc0 + CO, }

Fe,0, + 3C0='3L'§-3C0z +2Fe+Q

Fe,0, + 3Na202z§2NazFeO4 +Na,O
ELE, Rokas)
Fe,0, + 2KOH ( #)===2KFeO, + H,0

Fe,O, + 2KOH g0%, it §) 22K, Fe,0, + H,0
K,Fe,0, + 2H,0=—=Fe¢,0, +H,0 + 2KOH

Fe,0, + 6HCI (-*u———zFeCls +3H,0

Fe,O, + 3H,S(%) b0k Fe,S; + 3H,0

Fe,0, + 3H,50,==Fe, (S0,), + 3H,0

Fe,O, + 6H*=—==2Fe®** + 3H,0

Fe,0, + ZHZSO4 + 13H,0==Fe,0,+250,+15H,0|

4t
9Fe,0, + 6H, PO, + H,022-9F¢,0, +3P,0, +10H,0

400
Fe,O, + 6NH 1——"’—21%12 +1, +6NH, + 3H,0
Fe,O, +Fe2(SO Y
Fe,0, + 3KNO . + 3KNO,
(m&&”)

+2H,0
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HE: W0 EY SR

950C ¥4 k.

FeO + C====Fe + COt ~

6FeO + nCO=—=2Fe¢, + 6CO, + (n-6)CO+Q

FeO + nCOZLE2L e 1 CO, + (n—1)CO +Q
i ﬁ’éiﬁ‘lf\]ﬁ‘]}i VA

2FeO + Si=——=2Fe + Si0, + Q

Fe0‘+ Mn=—=Fe + MnO +PQ

FeO + C—=Fe + CO} ~

FeO + SiO,==—Fe0.Si0,

3Fe0 + 2Al==3Fe + Al,0, + 199.5FF
5Fe0 + 2P—=P,0, + 5Fe + Q

3Fe0 + P,0;=—=(Fe0) ,P,04 +Q
(B )

& e
5]

5Fe0 + 2P + 3Ca0- Ca, (PO,), + 5Fe +‘Q

FeO + 2HCI1 FeCl, + H,0
FeO + H,SO, (#%) -FeSO, + H,0
FeO + 2H*=—=Fe** + H,0

(FeO 5 £ KL MR &)
2Fe0 + 4H,S0,===Fe, (50,), + SO, + 4H,0
(AT H3PO g & 7 85 BB

: A
3FeO + 10HNO, (#)=——3Fe(NO;), + NOt +5H,0

FeO + 4HNO,;==Fe(NO;), + NO,} + 2H,0
[Fe,0,]1 6F¢,0 ~:——4Fe304 +0,1
Fe,O, + 3H2 2Fe+3H o

(F FIE T % A FeO)

% i
Fe,0, + H,=——2Fe0 + H,0
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Fe,0, +3C EAEEA (pe 1 3cOt -

Fe,0, + SIEat2 R £e0 1 §i0, + Fe + Q

Fe, 04 + 3MnM—L—M'3MnO +2Fe+Q

" Fe,0, + 350, =

Fez(SO )s

3Fe,0, + COZLLoRe 0, +CO, 1 +Q

Fe,0, + CO=2=2F¢0 + CO, |

Fe,0, + 300222300, + 2Fe + Q

Fe,0, + 3Na,0,22=)Na,FeO, + Na,0
B, Rakim)
Fe,0, + 2KOH (#)===2KFeO, + H,0

Fe, O, + 2KOH (g0%, it#) h'KzFezo4 +H,0
K,Fe,0, + 2H,0=—=Fe¢,0,H,0 + 2KOH

Fe,O0, + 6HCI ( 1, 220F¢Cl, + 3H,0

Fe, 04 + 3H,S(%) St Fe,S; + 3H,0

Fe,O, + 3H,S0,==Fe, (50,), + 3H,0

Fe,0, + 6H*=—=2F¢3* + 3H,0

Fe,0, + 2H,SO, + 13H,0==F¢,0,+250,+15H,0|

£
9Fe,0, + 6H, PO, + H,0229Fe,0,3P,0,+10H,0

400
Fe,0, + 6NH, I22CoFel, + I, + 6NH, -+ 3H,0
Fe,O4 ++Fe, (S0),

Fe,0, + 3KNO, + JKOHZ2=9K , FeO, + 3KNO,
(5B
+2H,0
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Fe,0, + Na,C0,—=2C-7NaFe0, + CO, }

Fe,O, + 3Na,B,0,===6NaBO0, + 2Fe(BO, )
Fe(BO,), + 3HCl==FeCl, + 3HBO,

Fe,04(m) + 3CH, (y)===2Fe(g) + 3CO{ + 6H,} - Q

[Fe,0,] Fe,O, + 4H,~2=3Fe + 4H,0%

Fe, O, + 4C_——Q—3Fe + 4CO%

Fe,0, + 4002E-3Fe 1 4CO, 1
Fe,0, + 8HCl=—=2FeCl, + FeCl, + 4H,0

H
Fe,O, + 4H, s=i‘-'=—"—Fe S, + 4H,0%

Fe,S, 3FeS +8S
6Fe,;0, +31H,S0, +K,Cr,0,—==Cr,(S0,),
+9Fe, (SO,), +31H,0+K,S0,
[Fe(OH),] 2Fe(OH), +Cl, + 20H " ===2Fe(OH),| + 2C1~

(& & KR
2Fe(OH), +I, + 2H,0===2Fe(OH), + 2HI
A AR ,
4Fe(OH),(m) + 0, (1) +2H,0 4Fe(OH), |
Az B)

3Fe(OH), + 2PH,==Fe,P, + 6H,0
GLR EA=FeSO + KOH + P&y 5 4a £ 1)

9Fe(OH), + H,
Fe(OH), + Na202 +2H,0

Fe(OH), + 2Na*
. + 30H"
2Fe®* + Na, 0, + 20H™ + 2H,0==-2Fe¢(OH),

+ 2Na*
Fe(OH), + 2NaOH=—=Na, (Fe(OH) ,]
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Fe(OH), + 2H*=<=Fe2* + 2H,0
(Fe(OH) ; ig T &)

Fe(OH), + H,CO,==FeCO, | + H,O

Fe(OH), + 2HCl=—=Fe(Cl, + 2H,0

2Fe(OH), + NaOCl + H,O 2Fe(OH), + NaCl

Fe(OH), + 2HN, <===Fe?* + 2NH,OH

Fe(OH),(g)+ MnOj; + OH" Fe(OH) 4 (m)
+MnO?-
# £1000
[Fe(OH),] 2Fe(OH),ZBENTL, 6. 4 35H,04

Fe(OH) ; (# #1#9) + NaOHx) NaFeO, +2H,0
2Fe(OH) 4 + 10NaOHy ) + 3Cl,=—==2Na,FeO,
+ 6NaCl + 8H,0

Fe(OH), + SHF 22

FeF, -3H,0
(R &)
2Fe(OH), + 6HCl==2F¢Cl, + 6H,0
Fe(OH), + 3H*—==Fe®* + 3H,0
9Fe(OH), + 2HCI + 4CH, COOH=—= |
Fe, (CH,C00),Cl, +6H,0

6Fe(OH), + SHSCNZ2C et (SCNOY

+ 5Fe(OH), + 5H,0

9Fe(OH), + 3H,S=2=9FeS + S + 6H,0

9Fe(OH), + 3H, 5222 Fe, S, | + 6H,0

2Fe(OH), + 3H,S0, (& #)=—=Fe, (S0,), + 6H,0
Fe(OH), + H,S0, (5 2)==Fe(OH)SO, + 2H,0
2Fe(OH), + 3(NH,),S==—=Fe,S, | + 6NH, + 6H,0
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[FeCl, ]

2Fe(OH) ; + 3C10~ + 4OH™=—==2Fe0?%" + 3CI~
+5H,0
2Fe(OH), + NaClO, + 2Na,CO,——
2Na,FeO, + NaCl + 2CO,4 + 3H,0
4Na,FeO, + 10H,0—==4Fe(OH) ; + §NaOH + 30,1}

9FeCl, + Cl,=2—sFeCl,
Fe?* + Br,=—=Fe3* + 2Bt~
2Fe2* + 1, (g)=——==2Fe®* + 21"

12FeCl, + 30, (%
(RE#A 55APHG, BAFX)

%.
4FeCl, +30, (s i)-*—izFeZO 4 4C1, 4
4FeCl, + O,=—=2Fe0Cl + 2FeCl,
2FeCl, + 3Na,0, + 4H,

+ 4NaCl
+ 2NaOH + O, %
4FeCl, + SO, + 4HC1(,g—,xa) =4FeCl, + S1 + 2H,0

3FeCl, + SHCI + HNO, —~=-3FeCl, + NO4 + 2H,0
FeCl, + 2MCl===M, (FeCl,)
MAFHAB)
6FeCl, + KClO, + 6HCl=—=6FeCl, + KCI + 3H,0
FeCl, + NaNO, + 2HCl FeCl, + NaCl + NO + H,0
FeCl, (#> +Na,SOg (#) +3H,0—=
FeSO, «3H,0| + 2NaCl
(88&)
3FeCl, + 2K ;(Fe(CN) s J===Fe, (Fe(CN)¢1,!
Gr R vl i) (BEALE ] BRI
+ 6KCl

CF At ik e e Fe2)
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2FeCl, + K ,(Fe(CN),J

===Fe, (Fe(CN) 4]} + 4KCl
(He&)

Fert 13S0 (<_“N>=>N_>> 1
A=K
(ﬁb’-@f&%‘%)

et + 3¢ DSBS,
(O— B T (e b i)
Gt it F B A B Fel*)

[FeCl,] 2FeCl,22F20C. srecy, +Cl,

(FCBT:{{!}&}‘“, FCC‘SE"FQ‘Q‘ﬂ)
FeCl, + (HJ: eClz + 2HCI

4FeCl, + 302 2Fe 205 +6Cl5%

2FeCl; + Zn===2FeCl, + ZnCl,
ARRWEETRIFRR)

2FeCl, + Fe—=——=3FeC(l,
2FeCl,; + 3H,0=—==Fe, 0, + 6HCl
1% B

2FeCl, + 4H,0 Fe,0,+H,0 + 6HC1
FeCl; + 3H,0=<=>Fe(OH),| + 3HC1 (2%
2FeCl; + 3H,0,(30%) + 10KOH 2K ,FeO,

(X1 8)
+ 6KCl + 8H,0

K,FeO, + Ba(OH) ,===BaFeO, | + 2KOH
[€ XD

+H,S0, + 2HCI

2FeCl, + SO,

2FeCl, + 3ZnO + 3H,0===0Fe(OH) ;| + 3ZnCl,
(HgO# £ 69 KAL)
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FeCl, + 3NaOH===Fe(OH), | + 3NaCl
FeCl, + 3NH,OH=—=Fe(OH), | + $NH,Cl

Fed* + 30H <==Fe(OH), |
(= E)

4FeCl, + 2NH,OH =2=2C,FeCl, + 4HCI + N,0%

+H,0
2FeCl; + 2HI=== 2FeClz +2HCl1 +1,

B oFeCl, | + 2HCL+ S}
(aé)

2Fe®* + H,S (1) ===2Fe?* + 2H* + S|

FeCl, + 3HCI0,===Fe(Cl0, ), + 3HC1

9FeCl, + 2H,S0, + H,0=—=2FeS0, + 6HCI

FeCl, + 2CH,COOH 3 y===Fe(CH,C00),Cl
+2HCI

2FeCly + H,S (4)

(FeBrs & X i 89 L&)
8
6FeCl, + 2NH,,C1—ﬂ—,—.ﬂ—g;—;6FeClz + 8HCL+ N}

FeCl, + CuCl==Fe(l, + CuCl, -
2FeCl, + SnCl,===2FeCl, + SnCl,
2FeCl; + 2KI==x2KCl + 2FeCl, + I,

H+
Eed* + 27 x 2Fe?* +1,
CHBra A L6008 & B
2FeCl, + 3(NH,),S,—=Fe,S,| + 6NH Cl
+38 .21,

FeCl, + 2(NH

(X&)
+NH,

2FeCly + 2Na,S0¢===Na,S,0, + 2NaCl + 2FeCl,
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2FeCl, + 2Na,SO, + H,0=——=2FeCl, + H,S0,
+ 2NaCl
2FeCl, + 2Na,S,0,==—2NaCl + 2FeCl, + Na,S,0,
2FeCl, + 6KNO, + 2H,0=—=2FeO(OH) + 6KCl
+ 4NO, + 2HNO,
FeCl, + Na, HPO, + NaC,H,0,=—=FePO,
+HC,H,0, + 3NaCl
FeCl, + 2Na, HPO,===FePO, | + 3NaCl + NaH, PO,
(k&)
FePO, + H*<—=xFe** + HPO;"
2FeCl, + 2NaH, PO ,=—=2FePO,| + 2NaCl + 4HCl
2FeCl, + 3Na,CO;4 + 3H,0=—==2Fe(OH) ;| + 6NaCl
+3C0, 4
2FeCl; +3(NH,),CO; + 3H,0==2Fe(OH), |
+6NH,Cl +3CO, ¢
M2, 2Fe** +3CO%~ + 3H,0=——=2Fe(OH),|
‘ +3C0, 14
2FeCl, + 3K,CrO ,——Fe, (CrO,),| + 6KCl
2Fe, (Cr0,); + 3H,0—=F¢,0,+Fe, (CrO,),

+3H,CrO,

9FeCl, + H,C,0,===2FeCl, + 2HC] + 2CO, }

JaN
3FeCly + 4K, C,0, (3)=—K,[(Fe(C,0,) 3]}
+5KCI + 2FeCl, + 2CO, 4

(Fe(C,0,)3)®" + 6H'=—=Fe** + 3H,C,0,
FeCl, + 3(NH,),C,0,==(NH,) ;(Fe(C,0,) ;]
+ 3NH,Cl1
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2FeCl,; + 3C,H,(COONa), + 2H,O”~—-——6NaC1
(T=8B4H
+2C,H,(C0O0),Fe(OH)} + C,H,(COOH),
di#f éa)

FeClg + 6CeH,OH——=

H(Fe(OCgH )]+ 3HCI
(B et

FeCl, + 3CH,COONa + 2H,0 _2. Fe(OH),

+ CH,CO0), + 3NaCl + 2CH,COOH
(B4 8)

FeCl, + SHCOONaL—-Fe(HCO )5 + 3NaCl

Fe(HCO,), + 2H, o2 (HCO )Fe(OH),
+ 2HCOOH

Fed* + 3C,H,0,==Fe[C,H,;0,],
(=)

Fe(OH),C,H;0,)
(€73

+ ZchHsoz
LR

A
Fe(C,H;30,), + 2H,0

FeCl, + 3C,H;N(NO)ONH,
GRA%R)
[C¢H;N(NO)O) Fe| + 3NH,Cl
(R 4tz &)
4FeCl, + 3K, (Fe(CN) , J==Fe, (Fe(CN) . J,}
(EHARMATE F 2D (B RABHEFLE)
+ 12KCl1

[FeBr,] FeBr, +K,CO,=—2KBr + FeCO,}
[FeS] FeS+20, -FeSO,

I
3FeS + 50 ,=—=Fe, 0, + 350,%
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HBH=8 BAETE

[Fe,S;]

4FeS + 30, + H,0====4Fe(OH); + 4S|

52 e+ MnS
(B P A8 R )

St'+ 4Fe(OH) , (& m# M)
4]5‘&‘,(0}1)2 +O2 o q‘) + 2H,0—=—=4Fe(OH) 4

FeS + Mn:

AN
FeS +CaO (33 ) ===CaS + FeO + 730FF

B iR

FeS + CaO +

CaS + CO% + Fe

9 lll

FeS + Cu, O—Cu S + FeO

FeS + 2HCI(#)=—==FeCl, + H,S%

FeS + H,S0, (#)==FeSO, + H,S%

FeS + 2H,S0, (;x)==FeSO, +S0,% +S| +2H,0

FeS + 4HNO,==Fe(NO,) ; +S} + NO} + 2H,0
(i 4 A H2S)

FeS + 6HNO,——Fe(NO, ), + H,SO, + 3NO}

+2H,0
(B, S+2HNOg==H,S0,+2NO

FeS + 2KCN===Fe(CN), | +K,S

Fe(CN), .
(FeSh5i2 ¥ KCNR &)

HEEF
T150C

6FeS + 16S0Cl, = 6FeCly + 850,11 +7S,Cl,

Fe,S; + 60,—=Fe, (50,),
Fe,S, + 4HCl==2FeCl, + S| + 2H,S}

Fe,S; + 4H*==2Fe?* + 2H,S{ + S
(Fe Sz TR ARET AR
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FeSi + 10HNO ;=—==H SiO, + Fe(NO;); + 7TNO,
+3H,0
3FeSi + 16 HNO ,=—==3H ,SiO, + 3Fe(NO,) , + 7TNO}
+2H,0

8 &
[Fe(CO)sl ZFC(CO)smFCZ(CO)Q + CO

B9, w1
Fe(CO) , 22¥s #RUIT o L scO}

Mz
4Fe(CO) s + 130, (x4 =2Fe,0,4 +20CO,

BERT

FC(CO)5 + Xz_—w.a—

Fe(CO) X, +CO +Q

(XAFREE)

o
Fe(CO), + Ba(OH), 222 Fe(CO) H, + BaCO, |

(&, HERRK

Fe(CO), +H,50,222% peso, +5C01 + H, ¢

il
[FeSO,] 2FeSO,—2Fe,0, +S0,1 + SO}
2FeSO, 2Fe0 + 250,

%
2(FeSO, +TH,0) —=-Fe,0, + S0, 1 + S0, }

+14H,0
4FeSO, +0, 2Fe,0(50,),
12FeSO, + 6H,0 + 30, (i 1)=——4Fe, (SO,),
+ 4Fe(OH) 3}

4Fe** + O, (3 1) + 4H*——4Fe®** 4+ 2H,0
(AsiFmry, FeZ as L ak)

4FeSO, + 0O, + 2H,0——=4Fe(OH)SO,
(O RAHEAEHRE)

2Fe?* + H,0, + 4OH —=2Fe(OH) 4}
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[FeS,]

[Fe,P]

[Fe,C]

[FeSi}

Fe,S; + 3Zn(NH,) ,(OH) , ===3ZnS + 2Fe(OH) ;|
+ 12NH,

600—700C
FeSz—WFeS-FS GERD
Cl a8k #5 R
A
3FeS, + 80, =—Fe,;0, + 650,¢
P&
4FeS, + 110, ====8SOZ1‘ + 2Fe, 0,
2FeS, + 70, + 2H,0 ({,) 2FeSO + 2H,S0,

3FeS, +12C + 80, Fe 04 +12CO1% + 651
FeS; + 5HNO,

+2H O
9FeS, + 4Na,CO, + 5KCl0,===4Na, SO, + Fe,0,
+ 5KCl + 4CO, |
2Fe P+ 1zHCl':-~_.=~6Fec1 +2PH, | + 3H,}
2Fe, (SO,),; +2PH 1 + 6H, 1
3Fe P + 41HN0,;——9Fe(NO,;)3 +14NO+ 16H,0
+3H,,PO,

Fe,C —‘--A=3Fe +C

3Fe, C + 40HNO===9Fe(NO, ), + 3CO,} + 13NO}

+20H,0
6FeSi + 21Na,0,—=3F¢,0, + 6Si0, + 21Na,0
2FeSi + 6HCI (1) ===2SiHCl, + 2Fe + 2H, }
FeSi + 6HF + 8HNO;===Fe(NO, ), + H,SiF,
+ 4NO, % +NO + 6H,0
FeSi + H,SO, + 4H,0===H,SiO, + FeSO, + 3H, ¢}
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HH=® BETX

+)

6FeSO, + 2H,Cr0, + 6H,SO0,==3Fe, (SO, ),
+Cr,(S0,), +8H,0

FeSO, + H,C,0, + 2NaOH==FeC,O,H, 2H,0|
(8548

+Na,SO,
FeSO, + H{C,0, + 3NaOH====FeNaC ,O,H,
+ Na,SO, + 3H,0
FeSO,5KCN, KOHEH,
FeSO, + 2KOH===Fe(OH), | + K,SO,
Fe(OH), + 2KCN==Fe(CN), + 2KOH
Fe(CN) , + 4KCN=—=K ,Fe(CN),

FeSO, + 6KCN + 2KOH——K ,Fe(CN) , + K,S0,
. +2KOH

Fe(SCN), +K,SO,
(L&)
6Fe(SCN), + 3H ,0,=—4Fe(SCN), + 2Fe(OH),
(32 8)
FeSO, + 2KSCN===Fe(SCN), +K,SO,

9Fe(SCN), +Cl, (g 4> + 2KSCN==2KCl

+ 2Fe(SCN),
(42 8)

FeSO, + 2KSCN

Gk AR BFel eh 4 )
FeSO, + Na ,S====FeS| + Na,SO,
FeSO, # (NH,),S==FeS | + (NH,),SO,
6FeSO, +KCl10 4 +3H,SO ,=—=3Fe, (SO,), +KCl
+3H,0
6FeSO, + NaClO ; + 3H,SO ,==3Fe, (SO ,),

+NaCl + 3H, O
(KBIOs 4 & 28 & &2 )



3 337

2FeSO, + H,0, + 4NaOH:==2Fe(OH), |
+2Na,S0,
2FeSO, + H,0, + H,S0,==Fe, (S0, ), + 2H,0

v

2Fe** +H,0, + 2H*=——2Fe3* + 2H,0
(H 0215 4 40 #)

2FeSO, + SO, + O0,=—=Fe, (SO,),
6FeSO, + 2CrO, + 6H,S0O, Cr,(SO,),
+ 3Fe, (SO,)4 + 6H,0

£ x4
FeSO, + 2NaOH ==="Na, SO, + Fe(OH), |

FeSO, + Ca(OH), ZE222 pe0Hy, | + CasO,

4FeSO, + 4Ca(OH), + 2H,0 + O ,===4Fe(OH),
' +4CaSO,

2FeSO, + 2H,S0, ()5 po-Fe2(S0.), +S0, 1

+2H,0

A
FeSO, (14 +H,SO0, (x)——FeS,0,| + H,0

4FeSO, +2H,S0, + O,=—2Fe¢, (S80,); + 2H,0
2FeSO, + H,SO, + O, Fe,(SO,), +0,1+H,0
10FeSO, + 2HIO, + 5H,SO,=—=5F¢, (SO,), +1,
+6H,0
3Fe, (S0,),
+2NOt + 4H,0
2FeSO, + 2HNO; (%) + H, S0 ,===Fe, (S0,),
+2NO, +2H,0

¢FeSO, + 2HNO; (#) + 3H,SO,

4FeSO, (:4) + 2HNO, + 2H,S0,=—=2Fe, (SO, ),
+N,0, +3H,0
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8FeSO, +KC10 , + 4H,SO ,===4Fe, (SO ,), +KCl
+4H, 0
42

FeSO,, + (NH4)2SO4+ 6H20=
FeSO, «(NH,),SO, +6H,0
CGREREAH)
2FeSO, + 2CuSO, + 2KI=—=2Cul +K,SO,
+Fe, (SO,

2FeSO, +CuSO, s ate

2FeSO, + Ag,SO,==Fe,(S0,); +2Ag }
2FeSO, + (NH,),S,0,===F¢,(50,),

Fe,(SO,); +Cu |

+ (NH,),SO,
6FeSO, + 2NaNO, + 4H,S0, ()===3Fe, (SO,),
+Na, SO, + 2NO} + 4H,0
FeSO, +NO==[Fe(NO)SO, )
(_ﬁ.&JE.}ﬁ&:ﬁfi e n)
HiFe?* + NO—> [(Fe(NO)J%*
UG£ &.30)

+Na,SO, +2NOt +2H,0
3Fe?* + 2NO; + 4CH{COOH=——==3Fe®*

+ 4CH,COO"~ + 2NO + 2H,0
3Fe’* + NOj + 4H*'—=—==3Fe®" + NO} + 2H,0
FeSO, (fa ) +Pb(NO;), (si4e) ===PbSO, |

+Fe(NO;),
6FeSO, + 6 AgNO;==:2F¢, (50,) 3 + 2Fe(NO;),

+6Ag}
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FeSO, +K,CO,: FeCO,,L +K,S0,
10FeSO, + 2KMnO, + 8H,S0,——5F¢, (SO, ),
+K,S0, + 2MnSO, + 8H,0
5Fe2* + MnO; + 8H '=—=—=Mn?** + 5Fe®** + 4H,0
6FeSO, + K,Cr-0O,; + 14HCl==Cr,(S0,),
+Fe, (SO,), + 2KCl + 4FeCl, + 7H,0
6FeSO, +K,Cr,0,
+ 3Fe, (SO,), +K,S0, + 7H,0
Fe2* + Cet*<——Ce?®* + Fe®*

r7 P

[Fe,(SO,),] Fe,(S0,),=——Fe,0; +350,%
Fe, (SO,)  + Fe==—=3FeSO,
A ik o

Fe,(S0,), +H,0
Fe, (50,),

Fe, (SO,),0| +H,S0,
. +H,S0,

25—28% H,SO
Fe,(S0,), + 10H,0=—— =~
Fe, (S0,),-10H,0
=Fe, (SO;),
+3H,S0,
Fe, (804) ;=—=Fe(S0,), + FeSO,

Fe, (SO,); + 6NaOH===2Fe(OH), | + 3Na,SO,

Fe, (SO,); + 35S0, + 3H,0=—==

2Fe, (SO Gt #) +2NHZOH 4F SO,
+2H,S0, +N,0 +H,O

A
2Fe, (S0,); + 2NH,OH-HCl Bo_mgo,cziFeSO4

+2H,S0, + N,O +2HC1 +H,0
Fe, (S0,), +H,S0; + H,0=—=2FeSO, + 2H,S0,
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Fe,(50,)3 +H,50,(28% w ) +9H,O==—=
Fe, (SO,),-H,S0,-9H,0
Fe, (50,), + 4H,PO ,==2H,(Fe(PO,),]
+3H,S0,

#

3Na, S0, + 2FeCl,

z #500
9Fe, (SO, ), + 19NaCl2t 2RS0T . S0,

#4Fe + 6Cl,%
Fe, (SO,); +SnCl, + 2HCl=—=2FeSO, + SnCl,
+H,S0,

Fe, (SO, ) + 6NaCl

A

Fe, (SO,); + 2KI 2FeSO, +K,SO, +1,

Fe, (S0,), + 5KI + KIO, + 3H20&2Fe(0H)3L
+ 3K,S0, + 31,
4Fe, (SO,); + CuS + 4H,0==CuSO, + 8FeSO,
’ + 4H,S0,
2Fe, (SO,); +Cu,S +H,SO,=—=4FeSO,|
» +2CuS0O, +H,S0, +S
Fe, (SO,), + K,S0, + 12KCN + 2KOH=—=4K, SO,
+ 2K, Fe(CN), +H,0
2Fe®* + 802%™ + H,O=—=2Fe?* +SO2~ + 2H"*
Fe,(SO,); +K,SO, + 24H,0=—=
[K,SO,+Fe,(S0,)3+24H,0]

Fe,(S0,), +2K,SO, + 14H,0—=
L(K,;SO,),+Fe,(S0,)514H,0)
Fe,(SO,) 4 + 2NaH,PO,—=2FePO,| + Na,SO,

+2H,SO,
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9Fe, (SO, ), + 6NH,H,PO, + 7H,0 2%

6NH ,HSO, + 2Fe,0,+3P,0,+10H,0
Fe,(SO,) + 3K,CO; + 3H,0===2Fe(OH), |
+3K,S0, +3C0,4
[Fe(NOg),] 4Fe(NO;), + O, (# %) + 4H,0=—=8HNO,
+ 2Fe, 04
3Fe(NO, ), + 4HNO, (4)===3Fe(NO, ) ; + NO}
+2H,0
Fe(NO,), + Pb(NO,), + 2KNO, + 6NaNO,, ===
6NaNO, + FePbK , (NO, ), |

#e&
Fe(NOg), + Na,CO;==FeCO, | + 2NaNO,
' (ge)
p JAN
[Fe(NOg); 1 4Fe(NOg), +2H,0 2Fe,O(NOy),

+4NO,} + 0,1 + 2H,0
2Fe(NOy) 3 + 2H,0(;t #) ==2Fe(NO,),0H
+ 2HNO,
6Fe(NOg) 4 +12H,0, + 6H,0=—=2Fe(OH),

+ 2Fe,0, +18HNO, + 60,1 + 6H,0
2Fe(NO,), + H,S==2Fe(NO,), + 2HNO; +S
Fe(NO,), + 2H,PO,==H,(Fe(PO, ), + 3HNO,
9Fe(NO,) 4 + 5CH ,COOH (3 )=—=

Fe, (C,H,0,);NO, +5HNO,
[Fe**) ¥, =MHIKMEZIHTH, BHRHBIAHET
EEFHA,
Fe3* + H,O«—=Fe(OH)2* + H*
Fe3* + 2H,0«~—Fe(OH),* + 2H*




L3 343

Fe3* + 2H,0«—FeO(OH) + 3H*
4Fe®* + 2NH,OH==4Fe®* +N,0 + 4H* + H,0

2Fe** + H,S==9Fe?* +S| + 2H"*
(RERLSME R TR
oFed* + 2Br =—=2Fe?* + Br,

Fe®* 4+ 3CN"~ + 3H,0==Fe(OH), + 3HCN
Fe(OH), + 6CN~(;4 ) ===Fe(CN)2~ + 30H"
Fe®* + nKSCN—> (Fe(SCN),) 3+ 4 uK*

(2 &)
(X¥n=1—6)
HC1
Fe®* + 3SCN~2—Fe(SCN)
(4= 8)
Fe(SCN) ; =—>Fe(SCN) 2+ + 2SCN-
4Fe3* + 3Fe(CN)§~ Fe,(Fe(CN)¢J,)
(REL)

2Fe®* + (NH,),S=—2Fe?" +S| + 2NH;
2Fe3* + 502~ + H,O<«—>2Fe’* + 502~ + 2H*

Fe3* 4+ 2HPO? +==FePO, | + H,PO;

2Fe®* +3CO%~ + 2H,0==2Fe(OH)CO, | + H,CO,
Fe?* + C,02" «—Fe(C,0,)*

Fe?* +C H,02  «==>Fe(C,H,0,)*

H+
9Fe®* + C,H,0S" + H,0==—2Fe** + CH,COOH
+S| +H*

OH-
9Fe®* 4+ 3C,H,0S" + GOH 2—=—9FeS)|

+3CH,CO0" +8S + 3H,0

[FeCO,] FeCO,<2LCFe0 +CO, 1
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4FeCO, +0,=2=2F¢,0, + 4CO, 1

4FeCO, +6H,0 +0,==4Fe(OH) | + 4CO,}

FeCO, +H,0 + CO,==Fe(HCO,),
Fe(HCO,) ,~——FeCO, +H,0 + CO,
4Fe(HCO,), + 2H,0 + 0,=—4Fe(OH), + 8CO, }

(BB KA 8RB
4FeCO, +2C0, +0,==2Fe, (CO,),
FeCO, + 2HCl==FeCl, + CO, } +H,0
[FeSiO,] FeSiO, + 4KF + gHCl===FeCl, + 4KCl +SiF, }
+3H,0

[FeC,0,] FeC,0,229c0,} +Fe

FeC,0, ZREAP# L5+ CO, +CO

FeC,0, +K,C,0,=——=K,(Fe(C,0,),]

2k
[K,;(Fe(C,0,);]] 2K (Fe(C,0,),3==—2K,(Fe(C,0,),)
+K,C,0, +2CO, ¢

[K,(Fe(CN)J1Ff1[(Fe(CN),1*"]

3K, (Fe(CN) 4 7521 2KCN + Fe, C + 2(CN), 4

+N, 4% +C
K, (Fe(CN), 7=2=4KCN + FeC, + N, }

K, (Fe(CN) y oo \KCN + Fe + 2C + N,

3Fe + C2E-Fe, C
9K ,CFe(CN) ] + Cl,===2K , [Fe(CN) 4 J + 2KCl
. K, [Fe(CN)ajEi’g’m* B 5 i
K,(Fe(CN) ==K 3(Fe(CN) ] +KCN
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K,(Fe(CN)J + H,0—==K,(Fe(CN);J+H,0
KCN + H,O——HCN + KOH

K,(Fe(CN),J +HZO;LK3EFe(CN)5J-H20
+KCN

®
4K, (Fe(CN) 43 + 2H,0 + Op— 4K ,(Fe(CN) ;)
*

+ 4KOH
2K, (Fe(CN) eJ+2H,0 + 13C12(;¢§-)::
2HCN + 10CNCI + 8KC1 + 2FeCl, + 2HOCI1
2K, (Fe(CN) )+ H,0,—=2K,[(Fe(CN) 4]
+ 2KOH
2K, (Fe(CN) 1+ H,0, + 2HCI—=2K,[Fe(CN) ;]
+2KCl +2H,0
K, (Fe(CN) ¢ J(ip) + 4HCl==H,(Fe(CN) ]
+ 4KCl1
(A ARG TIE—H g EAHK)
A Fed ¥+
2K, (Fe(CN) ¢1 + 6H,SO, (%, #)———=6KHSO,
+K,Fe[Fe(CN) ]| + 6HCN
(&)
£
K,(Fe(CN),J + 8H,S0,(3:1#)—6HCN +FeSO,
+2K,S0,

EX:
K, [Fe(CN) ] + 6H,SO, () + 6H,0 22-FeSO,

v +2K,S0, + 3(NH,),S0, + 6CO¢t
(LR BEHSO 3k, BAAh,

zFesoM2HzSO4(m.A—Fez(SO4)3+ 5021 + 2H,0)
K,(Fe(CN)¢J)+11H,S0, () + 6H,0
~ 6NHHSO, + 4KHSO, + FeSO, + 6CO}
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K,(Fe(CN) ¢ J + 5H,S0, + 10H, 0—=4KHSO,
(PFRAE)

+ FeSO, + 6HCN + 50H,0
K,(Fe(CN),) + 8H,SO, « 2H,0=—==4KHSO,
+3(NH,),SO, +FeSO, +6CO + 10H,0
K,(Fe(CN)¢J + 4H,S0, %, mMm ) ==4KHSO,
+H,[Fe(CN) )
K,(Fe(CN),) + HNO, + CH,COOH=—=K,Fe(CN),

+CH;COOK +NO +H,0
3(Fe(CN)¢J)*~ + NOj + 4H*=—=3(Fe(CN) 13~
®
+NO +2H,0
(Fe(CN) 433" + 3Ag*<——Ag,[(Fe(CN),2]

()

K,(Fe(CN)¢d ¢, %) +CaCl,==K,Ca(Fe(CN),]

+ 2KC1

K,(Fe(CN)g1 +2CaCl,==Ca,[Fe(CN)41| + 4KCl

(Rize)

K,(Fe(CN),J + BaCl, + 3H,0 22
K,BaCFe(CN) 3+ 3H,0 + 2KCl

K,[Fe(CN),J + MgCl, + 7H,022
K,MgCFe(CN),J+7H,0} + 2KCI

3K, [(Fe(CN) 4] + 4FeCl j===Fe, (Fe(CN) ¢!
€2 TX

+12KCl
(B #EL2RBERNETHR, RAKOHN LK)
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AH
6K, CFe(CN) 3 + 6FeCl,—K , Fe, (Fe(CN) 4 J,
T

A
6K ,(Fe(CN) 47 + 8FeCl;=—=Fe (Fe(CN)¢Js}
+ 24KCl

K, (Fe(CN) o J(-+%) +HeCli(+y===(CN), + 4KCN
+ FeCl, + Hg
K,(Fe(CN),J+ 2AgI——"‘—“AgzIJ, + K [(Fe(CN),43
+KI
K,(Fe(CN),J + Th(NO,) ,— 4KNO,

+Th{Fe(CN) 43}
(&4 &)
K,(Fe(CN) 4] + 4TiNO,===Ti, (Fe(CN), J}
(EHE)
+ 4KNO,

iE: (Fe(CN)J*™ &5 TiCLLE R ARKRLIE W
Ti(Fe(CN) (I HE, » ULIEAHTNH,CL,
2K, (Fe(CN)4J + 2K, CO, + 15S—=12KSCN
+ 2FeS + S0, 4 + 2CO, }

K,(Fe(CN)1 +K, CO 5KCN + KOCN
+ Fe + CO, }

*
6K ,(Fe(CN),) + 2KMnO, + 4H,02~2LmH

2MnO, + 8KOH + 6K (Fe(CN),]
5(Fe(CN) 34" + MnO7 + 8H*===5Fe(CN) 3~
+Mn?* + 4H,0
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3(Fe(CN)¢J)*~ + MnO; + 3H,0=—=MnO(OH),
+ 3(Fe(CN)4)%~ + 4OH"
5K, (Fe(CN)¢J + KMnO, + 8HCl=—=6KCl
+ 5K ,[(Fe(CN) ] + MnCl, + 4H,0

(Fe(CN),gJ*~ + 2Cd2*==Cd, (Fe(CN) 41}
(& &)

GRIE AE T # HCL

(Fe(CN), 1%~ + 2Fe? *EZE2Fe, (Fe(CN),J}
(g &)
6Fe, (Fe(CN)4J +6H,0 + 30,—=—

4Fe(OH),| + 2Fe,(Fe(CN) 47,
Fe,(Fe(CN) ], +8K,C,0,——3K,Fe(CN),

+ 4KFe(C,0,),

[Fe(CN),J*~ + 2Pb%* «—=Pb, (Fe(CN),J|
Gk h & &, RiET#HCL, HNOj)

(Fe(CN) 1%~ +2Cu?*=—==Cu, (Fe(CN) 41}
(REHI=BE, RETHR)

[Fe(CN) 14~ + 4Ag* —=Ag,(Fe(CN),]|

(f &Rik)
(Ag L Fe(CN) IR ETHHNO; /o NH OH ¥k s 8 # # 1t
T HEERALRAR(Fe(CN)gI,)

K,(Fe(CN) ] +Fe, (Fe(CN)gJ 2—=

4KFe(Fe(CN) 4]
K, (Fe(CN)¢] +2U0,Cl,==(U0,) , (Fe(CN) 41}
(Rize)
+ 4KC1
2K, (Fe(CN) 41+ 3Fe(NO;),0H=—Fe(OH),

Rl P 8)
+ 2FeK(Fe(CN) ] + 6KNO,
#. (Fe(CN) - 5B ERMIBEEN, AERi
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AR RRAHIE, LREABETHR, BETHERS
1Y,
[Fe,(Fe(CN),J,] Fe,(Fe(CN),J, + 19NaON-2-
{Fe(OH) | + 3Na, (Fe(CN) )
Fe,(Fe(CN),J; + 8K,C,0,—=3K,(Fe(CN),]
, + 4KFe(C,0,),
[H,(Fe(CN),J] H,(Fe(CN),J + 2HgCl,——
Hg, (Fe(CN) 3| + 4HCL
oH, (Fe(CN), 7 + 2K, SO, —==2KHSO0, + §HCN

+K,Fe, (CN),!
(RpARLALE)

B
[Ag,(Fe(CN),J1 3Ag,(Fe(CN),1==—=8(CN),*% +Fe,C
+C+ 12Aé +N,?%
[K,[Fe(CN)JYFI[[Fe(CN),]%7]

H i
GKSEFaCN)Gj—W%mKCN +2Fe,C + 3(CN) ,}

+6N,1 +10C
14K, (Fe(CN) 7 (59 ki) +3l,=—=—
2Fe, (Fe(CN) )4 + 42KCN + 6CNI
6(Fe(CN)41% + 8NHy<==—6[Fe(CN) J1*~ + N, ¢
+6NH;
K,(Fe(CN),) + H,0=—K,(Fe(CN),J+H,0
+KCN

Pk

K ;[Fe(CN) ) + 3H,0==Fe(OH); + 3KCN+3HCN?}
2(Fe(CN) ()3~ + H,0, + 20H =—=2(Fe(CN) J*"

+0, +2H,0
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AK (Fe(CN) I+ 4KOH(;~¢'¢)$4K4[FC(CN) 6]
+0, +2H,0
13K, ,[Fe(CN) 4] + 9KOH + 6H ,0=—=Fe(OH) 4
+ 12K, (Fe(CN) 4] + 6NH, 1 + 6CO, ¢
i ad M B i o 7k R ALAL)
2K (Fe(CN)4] +Ba(OH), + H,0, ;4 )==0,1

+Kg¢Ba(Fe(CN),J,| +2H,0
(HEsR)

[Fe(CN) )%~ + Fe(OH) , + OH ===(Fe(CN),J*-
+Fe(OH), |

(Fe(CN),J°" + H*=2=Fe?+ 4 gHCNY
A #HCL, #HSO TR &)

K, (Fe(CN) ¢J(i4) + 3HCl(j)===H (Fe(CN) 4]
(&)

+ 3KCl1

9K ,[Fe(CN),J + 12H,SO, () + 12H,0=2=
Fe, (SO, ), +12CO% + 3K,SO, + 6(NH,),S0,
9K, (Fe(CN) ) + 6H,50,—2=3K,S0, + Fe, (SO, ),
+12HCN
2(Fe(CN)J°~ + 21‘——2£Fe(CN) 147 +1,
2(Fe(CN) 413~ +S? "=—=2[Fe(CN) ¢J*~ +S|
2(Fe(CN) 1%~ +SO%~ + 20H"=—=2(Fe(CN)J*"
+50%- +H,0
2(Fe(CN)4)*" + HP,07 + OH-——=2(Fe(CN) , I+~
+PbO, +H,0
B, et CFECON) 30 AT, AT

B R B, 1,
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[Fe(CN) 41~ + Fe3*«—=Fe[Fe(CN),]
(B e xiR)
2(Fe(CN) )%~ + 3Fe?*<==Fe [Fe(CN)41,}
FARZIAREEHFF R L, TETHR, TRE&SH)
Fe [(Fe(CN), ), + SOH = 2[Fe(CN)  J4~
+ 2Fe(OH) ; + Fe(OH),

2[Fe(CN) 413" + 3Co? *—=Co, [(Fe(CN) 7,

(Co3(Fe(CN)glz s &Rk, AiFETHCL, &F&Kk¥)

2(Fe(CN) 1% + 3Cd2+*==Cd(Fe(CN)4J,|
(CdsCFe(CN)Yd2 &K, RETHH, 2FFRHENO; )

2(Fe(CN)¢J*~ + Mn?* + JOH"—=2[Fe(CN) 1+~
+MnO, +2H,0
20Fe(CN) 4%~ + 3Cu® *=——=Cu,(Fe(CN),J, |
(LR AR ERE, RETER)
(Fe(CN) )3~ +3Ag*<—=Ag,(Fe(CN),1|

(Ag3(Fe(CN))Hh#t &t ix, ik THNOg, & T4# L5k,
528 R&ERETFRED

Ag [(Fe(CN) o)+ 6NH;<—3(Ag(NH;),]*
+[Fe(CN), 3%~
iE: K,(Fe(CN) I 584k, 53R BEM.
[K,H,(Fe(CN),J] 3K,H,(Fe(CN),) + 4FeCl ,——
Fe,(Fe(CN) 4, + 6KCl + 6HCI

(Rt &#%BLad
2Fel, + 3H,0,===2Fe(OH) 4| + 21,

Fe, I, + 4K,CO,==8KI + Fe 0, + 4CO,4
B d RE) '

RXO2%48TF

3Fe(CN) ,==——Fe,C+2(CN) 1 +N,1 +C

Fe,C—2~3Fe + C



352

BH=m BRTHE

FeAsS + 15HNO, + 2NaNO ;=—=F¢(NO; ),
+H,;AsO, + Na,SO, + 14NO, t + 6H,0

Fe(SCN) ¢ + 6F =—— 813"+ 3SCN-

Fe(SCN) ; + 4KSCN=—=K, [Fe(SCN),]

Fe(SCN)2* + 25,02~ «—(Fe(S,0,),]1" + SCN~

(i) (=% &)
Cuz+ i b,
[Fe(S,04),7 >Fe®*+85,0%"
(L&)

4FePO, + 2H,PO,

9Fe,0,+3P,0,+10H,0

3FePO, + H,PO,===3F¢PO, + PH, !
5 iR

Fe,(PO,), + 3CaO
CHAP A 8RB

Ca,(PO,), + 3FeO

Fe,(C,0 )sﬁf"e 0, +3CO, 1% + 3CO%

1000—1300°C
4Fe(CrO,), + 8K,CO, + 702'——;—)&=‘~

2Fe, 0, + 8K,CrO, + 8CO, %

3FeCl1(OH), + K, (Fe(CN) 4 J=—=FeK(Fe(CN),]

' + 3KCl + 2Fe(OH) |
W5k T AW

Fe(CH,COO) , + 2H,0—=

Fe(OH),CH,COO| + 2CH,COOH
re)

{

13,2 # 3d74s* Co=58,9332

B BS7EMR RS 8RN

[Co]

#E: WBAMNHNO B BR" ERIR T MO, S,



i 353

CL& R B, RV IE LIRS B,
3Co+ 8HNO, (. #) ==3Co(NO,), +2NO
+4H,0
5Co + 12HNO, (41 ) ==5C0o(NO;), + N, 1 + 6H,0

[CoO]

Co0 + 2K + NH, (i sy ~—=Co + KOH + KNH,
L +0,1
,+3H,0

2CoO+H20
<.&i&@/§,ﬁ.ﬁ‘t%ﬁ1‘ﬁﬁl‘l-‘)
Az ki

CoO + 7HF + 5H,0

CoF, (HF),+6H,0
S

CoO + 4HF + 2NH (%) + H,0
CoF,«(NH F),.2H,0}
e @tk 5)
Co0O + 2HCl==CoCl, + H,0

C00+HS CoS+HO

&
C00 + H,S0, () + 6H,0 22-C0S0, - 7TH,0

(&%)
2C00 + 2H,S0, + 12NH,OH + I, ——

Co,(NH;),,+(S0,),1;| +14H,0
(FENGHREH)

5%

2C00 + Co(CN), ===Co,N, + 2COt

& 8

2C00 + Co(CN), ==3Co0?* + 2CO} + N, 4
CoO + NaPO,===NaCoPO,
% (0(BO,),-2NaBO,

7
ST8C TR e )
(Fe;03 5 Na;B,074 NiO 5 Na B O ¥ HFAMBH R B)

CoO + Na,B,0
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0
[C0,0,1 Co,0, + 2K + NH, (it 4 )y—~2=2C00 + KOH + KNH,
Co0,0, + 6HCl=—2Co(Cl, + Cl, } + 3H,0

Co,0, + 6HCl(r) ——fSE’ZCOCIS +3H,0
C0,04 (4=, #) +3H,S(5)=—Co0,5; +3H,0
2C0,0, + 4H,50,=—=4Co0S0O, + 0,1 + 4H,0
Co,04 + 2FeSO,=—=2Co0S0O, + Fe, 0,

| Zo

e
o) nd

==9Co(m) + 4A1,0,¢m)

+963F

Co,0, + 8HCl==3CoCl, + Cl,} + 4H,0

[Co(OH),] 4Co(OH), + 0, (=4 + 2H,0===4Co(OH), |
(hBE)
Co(OH), + NH,===Co(OH), +NH,
Co(OH), +H,0,==H,Co0, + H,0
H,Co0, +H,0,=——=Co(OH), +0,%+H,0
2Co(OH) , + N2,0, + 2H,0=~==2Co(0OH), + 2Na*
+ 20H~

{

[C0,0,1 3C0,0,(m)+8ALm) -

Co(OH), + 2KOH==K,C00, + 2H,0

d S

Co(OH), + 2NaOH(;; ¢)==Na,[Co(OH),]

Co(OH), + OH" () =—=HCo0O; + H,0

LR B #12)
2Co(OH), +20H™ + Cl,==2C0o(0H) | + 2C1~
Co(OH), + 2H*<==Co%* +2H,0
Co(OH), + 2HF===CoF, + 2H,0
Co(OH), + 2HF + 2H,0=—=CoF, « 4H,0

(Bre &,55 8)

2Co(OH) , + OCl™ + H,0==2C0(0H); + CI~
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Co{ OH), + zHCIO ,=—=Co(C1G ), + 2H, O

(Bie 8,25 8)
Co(OH),(#s48> +2H,PO, +4H,0=—

Co(H,P0O,),6H,0
Rz BAE T

Kig a)
2Co(OH), +K,S, 0, + ZHZO;&QL”"

2Co(OH),| +K,S0O, +H,S0,
28D
[Cc(OH),;] 2H,CoC,; +H, 0, +4HCl=—=2CoCl, + O ,1%
+6H,0
2Co( GH) 4 + 6HCl==2CoCl, + Cl, 1 + 61, O
4Co(OH),; +4H,S0,==4C0S0, + 0,4 + 10H, O
2Co(OH), + 6H,C,0, (4)=—==H,C0,(C,0,),
+6H,0
2Co(OH), +SnCl, + 6HCl====2C0Cl, + SnCl,
+6H,0
2C0(OH), + 2KI1 + 3H,S0,—=2C0SO, +1,
+K,SO, +6H,0
2Co(OH), + 3(NH,) ,S===2Co0S| + 6NH,-H,0
' +S|
2Co(OH), +Ti,(S0,),; + 3H,S0 ,=——
2Ti(SO,), +2CoS0O, + 6H,0

52.25°C 90C
[CoCl,] CoCl,«6H,0=—=CoCl,«2H, O+—CoC(Cl, H,0
(11&}?1)1 ‘[ CE 1) CEE)
120C
CoCl,
(HE&.AK)

CoCl, + NH ;==—'CoCl, -NH,
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COCIZ(E]) + GNHS(SQ‘)=COC1206NHJL

(%)
¥R
CoCl, - 6NH, +NOWCOCI +NO.5NH,|
(R&)
+NH; ¢t

R
3CoCl, + 2PH,==Co,P, | + 6HCl

(K &)
(Co3Prit it 7viE T HCD

2CoCl, + Na,0, + 4H,0===2Co(OH) | + 2NaCl
(it €)

+ 2HCI
2Co(OH) 3 + 6H,C,0 (4, thhe) =—=
H,C0,(C,0,), + 6H,0

+2MnO, +3Co,0,

+ 5HgCl, + 2KCl + 2MnO,+H,0
4CoCl, +16NH; + O, + 4{NH,Cle=—
4[CHx(NH,),Cl1]Cl, +2H,0
HR—RERE=ZME, Frd)
CoCl, + NH, + H,0==Co(OH)Cl| + NH,Cl
CoCl,«6H,0 + 5NH,; + NO=—=
[Co(NH;)(NO)]1Cl, + 6H,0
(AL T sl gt B K 4%)
CoCl, + NaOH====Co(OH)Cl| + NaCl
(Ee&)

COClZ + ZNHOH(iﬁ)———_——CO(OH) 2 + 2NaCl
=)



] 357

2CoCl, + 4NaOH + H,0,===2C0(OH), | + 4NaCl

CoCl, + 2NH,OH=——=Co(OH), | + 2NH,Cl
(Co(OR) i gk T Ea)NHy
Co(OH), + NH,;===Co(OH), +NH,

e
9CoCl, + 12KOH + 11 COZABEE y 00(C0Y,

+3K,CO, + 4KCl + 6H,0

PH =
9C0?* + HCIO + 5H,0——=2Co(OH), + 5H* + CI-
2CoCl, + 2NH,Cl + [ONH + H,0,——
2[Co(NH,),1Cl, + 2H,0

GE# & 1k

CoCl,+6H,0 + SnCl,===CoSnCly+6H,0
A4 TR TS 8 )

CoCl, +3Ba(CN),

CoCl, + 6KCNEET K [Co(CNY, ] + 2KCl

CoCl, + 2KCN + 3H,0==Co(CN),+3H,0| + 2KCl

Ba,[Co(CN),] +BaCl,

Pk
Co?* + 2CN"—=Co(CN),

CoCl, + 4KCNO (4 #e 8 :51%) =——K,Co(CNO) ,
& L)
+ 2KCl
&
CoCl, () + 6KSCN(p) ==K ,Co(SCN), + 2KCl
R i 8)
CoCl, + 4NH ,SCN==(NH,),[Co(SCN), ]
+ 2NH ,Cl
Co?* + 4KSCN=—=K,[Co(SCN), ] + 2K*

Co?* + (NH,),S=CoS| + 2NH*
(Z&)
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6CoCl, (#:)> +5Na,SO, + 12H,0—=10NaCl

+ 2HCI + ((C0S0,) 5 +Co(OH),+10H,0])}
€]

3CoCl, i+, %)+ 12KNO, + H,0=—=6KCl
+ 3Co(NO,),*6KNO,H,0|
CoCl, (mam s )+ 5KNO, + 2HNO ,—
2KCl + K,{Co(NO,)¢)| + NOt +H,0
4CoCl, + 12NaNQ, + 4NH,Cl + 8NH, + 80,——

12NaCl + 4{Co(NH ), (NO,),J+ 8H,0
(k=& &ZMBRE)

Co?* 4+ 7TNO; + 3K* + 2HC,H,0,~2=

azg) (JE)
K,[Co(NO,) 47} + NO4 + H,0 + 2CH ,COO"
(% &)

4CoCl, + 8NH,NO, + 12NH, + 0,——
4NH,CI1 + 4(Co(NO,),Cl-4NH, 1+ 2H,0
4CoCl, + ANH,NO, + 16NH, + O ,—
4(Co(NO,)Cl, +«5NH 7] + 2H,0
4CoCl, + 12NH,NO, + 8NH, + O, ==
2{Co,(NO,)¢+6.7H 3| + 8NH,Cl + 2H,0
CoCl, + (NH, ) ,HPO, + H,0%°2
CoNH,PO, -H,0| + NH,Cl + HC1
4CoCl, + 4(NH,),CO, + 12NH, + O ,=—=

4NH,Cl + 47Co(NH,),(CO,)]1Cl + 24,0
(R s AT &=M4)
CoCl, +2K,CO, (%) + 4H ,0=——=
K,CO;4+CoCO,+4H,0| + 2KCI
(B a3)




CoCl, + Na,CO,===CoCO,| + 2NaCl

2CoCl, + 2Na,CO, + 45 =2=Co,S, + 4NaCl + 2CO, 1
+S0,1

HUHEA
CoCl, + NaHCO, (#C0, 4 =) m#‘ifﬁc CO,}

+ NaCl + HC1
==—=Co0B,0, + 2NaCl

CoCl, + Na,B,0,
CoCl,+6H,0 + Na,Mo0, 22-CoMo0, -H,0)
+ 2NaCl + 5H,0

CoCl,(g)+ Na, WO4(1§) C0W04+2NaCl

CoCl, + 2KHF , 222K, CoF, + 2HCI

CoCl, + 2NH,0H.2HCl ==Co(l,.2NH,0H},

+ 2HCl1
Co2* 4+ (CSNH,), + 2CH,CO0"=—=
(AT =K
H—N=C—-C=NH
i | | i +2CH,COOH
i S S @
PN\

uneni COmmennn (34 1 )
Co%* + 82~ +2H"' + 2C,H,0, ===Co0S)
+ 2CH,COOH
Co** + 6NH + 6H ,0—=[Co(NH,) 4 J** + OH"

2Co2* +2Zn0+02—'A———-2COZ1102
(€ 3-N)
3Co2* 4+ 2[Fe(CN) 13 ==Co,[Fe(CN) 1, |
(4= &)
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2Co%* + [Fe(CN)y]*"<=—=Co,[Fe(CN){ 1}
G A&, i T # HCD
CoCl, «6NH, + 2H,0=—==Co(OH), | + 2NH,Cl
+4NH,
[CoCl,], [CoCl,-xNH,] [CoCl,-xNH,./l>jJHH,0]
2CoCl; + 12KNO, (g

Co0,(NO,),-6KNO, +3H,0 + 6KCl
€T
CoCl, +3C, ,H,(NO)OH Co(C, Hgy (NO)YO),}
Co- T 55 K -B-A B (et 6)

+ 3HCI

2CoCl, «6NH. +6KOH Co ,O03) +12NH;?}

+ 6KCl + 3H,0

+ Co(NO,),+6NH,
2CoCl,+«5NH;+3H, 0 Co O; +5NH 1 + 6HCI

2CoCl, (H,0)6NH, + 6NaOH===Co, (OH), +6NH,
+6NaCl + 2H,0
[Co(OH)Cl] Co(OH)Cl + NaOH=Co(OH), | + NaCl
Co(OH)Cl + 7NH ,O0H==[ Co(NH, ), J(OH),
+NH,Cl + 6H,0

[CoS] CoS+2H' +H,0,= Coz++s¢+2H o}
3CoS + 6HCI + KClO; —3CoCl, + KCl + 35S} +3H,0
3CoS + §HNO,==3Co(NO;), + 35S} + 2NO}
+4H,0
CoS + Pb(NO;),=—=Co(NO, ), + PbS}
[Co(CN),] 2Co(CN), +8KCN +2H,0
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Z2X )K,[Co(CN), 1} + 2KOH + H, 4

Co(CN), + 4CN"=—=Co(CN) ;"

[Co(SCN),]1 Co(SCN), )| + 2KSCN
CGE Titk 20 («b‘f‘dfd’#i) R €

Co(SCN), + 2KSCN( 5 (NH,SCN) ==

K,[Co(SCN),]
Co(SCN), (%) + AgSCN(g) + 2H,0=—=
CoAg(SCN),«2H,0
(e
[Co(10,),]1 Co(10,), *6NH,
CGR & AR &Ik
RERT

Co(I0,),+6NH, (%) +NO
Co(10;),*NO«5NH, | +NH31
(2hé)

[CoSO,] CoSO, +6NH;==—=Co0SO,-6NH,
(F % 45CoSO, T8k 60% 49 NH3)

+H,S0,

2CoS0O, + Mn,
4CoSO, + 4PbO,

+0,

2C0S0, + PbO, + H,0=—=C0,0, + H,S0, + PbSO,

2CoSO, + 10NH ,OH + IZ_A__

Co,(NH,), ,+(S0,),1,-2H,0 + 8H,0
(AN &)

CoSO, +6NH,OH===[Co(NH,),]SO, +6H,0
, +K3;50, +2H,0
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C0S0, + 2KOH=—==Co(OH), | +K,SO,
(#e NaOHFH £ MR B

He if 4 & A2 Na,CO;
CoSO, +H,S 222 CoS)| + H,SO,

316
CoSO, +2H,PO Gt 85 “2CCo(PO,),| +SO,

+3H,0
3CoSO, + 5KI + KIO, + 3H,0=—=3Co(0OH),
+ 3K,SO, + 31,
6Co(OH), + KIO, + 3H,0==6Co(OH) , + KI
CoSO, z¢) +4KCN=—=K,Co(CN),| +K,SO,
(F4z4=8)
CoS0O, + 6(NH,)SCN=—==(NH,) ,Co(SCN),
+ (NH,),SO0,
CoS0O, + KSCN—=K,Co(SCN), + K,SO,
CoSO, + Ba(SCN), + 4H,0=—=BaS0,
+ Co(SCN), +4H,0
2CoSO, + NaOCl + 2H,0=——=C0,0,| + NaCl
+2H,50,
CoSO, + Ba(ClO,), + 6H,0=—=-BaS0, |
+ Co(Cl10;), 61,0
CoSO, + (NH,)»,S0, + 6H,0=—=

(NH,),Co(S0,),+6H,0|

(%5

3C0S0, + 2(NH, ), AsO, + 8H,0==—=

Co,(AsO,),+8H,0| + 3(NH,),S0,
GeBHR)

4CoSO, + 4(NH,),CO, + 12NH, + 4H,0 + O, ===
2(NH,),S0, + 2[Co(NH,),C0, 1,50, -3H,0
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2C050, + 1BaCO; + 12HCN=—=Ba[Co(CN),1,
GLE)
+BaSO, | + H,S0, + 4CO,* + H,} + 4H,0
2CoS0, + 2KMn O, +5H,0, ==
2(CoMnO,.2H,0)| +K,SO, + H,SO, + 40,1}

ABERYT Co, [Fe(CN, ]

+ 2K, S0,

CoFe(CN)(NO|,
GR =& A
+Na,SO,

2C0S0, + K,Fe(CN) -

CoS0, + Na,Fe (CN) {NO¢x %)

2CoSO, + 4CH,COOH + 7K,C,0,

2K,S0, + 2K,;Co(C,0,),; +PbC,0,

_ +4KC,H,0, + 2H,0
[Co(NO,),] 2[Co(ND,),-6H,0]1+H,0, +10NaHCO,

==2{Na,[Lo(CO;),]+3H,0} + 4NaNO,

+4C0O,1 +12H,0

Co(NO,), + 6NH, + 2KI-—=Col, +6NH |
e
+2KNO,

A E A8 B

4Co(NO;), +24NH, + 4HF + O, (% %)

A[CO(NH,),(NO,),F1} + 2H,0
(et

mHN
Co(NO,), + 2KIO, 80_90,CC0(103)2 + 2KNO,

Co(NO,), (4> +7KNO, + 2CH,COOH —=

2KCH ,COO + K ,[Co(NO,), ]| + 2KNO,
Gre)
+NO+H,0
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Co(NOy), +5 NaNOy (s ) + 2HC, H, 0, ks )

%%%N%CO(NOQ@L +2NaC,H,0, + NO, + H,0

4Co(NO;), + 4NH,NO, + 20NH,; + O,—=
4[Co(NH,;)J(NO,), +2H,0
GRS Z M)

6Co(NOy), (o.05M) +5KHCO, (o,5M) +2H,0—=

5KNO, + 5CoCO, « Co(OH), | + 7THNO ,

zco(N03>2(_210_M ) +4 KHcoa(_llO_M)::

CoCO, - Co(OH), + 4KNO, +3CO, % + H,0
Co(NO,), + (NH,),C0,==C0oCO, | + 2NH,NO;

CoCO, + H,0==Co(OH), + CO, ¢

A4

Co(NO;), +2 (NH,),CO, g +4H,0
(NH,),CO,+CoC0O,+4H,0 + 2NH,NO,
4Co(NO;), + 4(NH,),CO, + 12NH,; + O,=—=
ANH,NO, + 4[Co(NH,;),CO,INO, +2H,0
i —H B AR S Z M)
Co(NO;), + K,CrO,=—=CoCrO, | + 2KNO,
2Co(NO;), + H,(Fe(CN) ) + 7H,O=—=
Co,Fe(CN)4J+7H,0 + 4HNO,
3Co(NOy), y> +2K,(Cr(CN)¢J %) ==
Co,Cr,(CN),, + 6KNO,

Co(NO,), + C,0,H, + 2NH,OH==-CoC,0, H,
[§: P23 9)

+2NH,NO, + 2H,0
Co(NO,), +C,0,H, + 3NH,OH=—=
CHA 8D
NH,C,0,H, + Co(OH), | + 2N‘[,NO; + H,0




&4 365

Co(NOg), - C,0,H, + 2NaOH==CoC,0,H,
CB &8
+ 2NaNO, + 2H,0
Co(NO;), +C,0,H,; + 3NaOH=—=NaCoC,O,H,
+ 2NaNO, + 3H,0
Co (NO;), +C,0,H,; +4NaOH===Na, CoC,O.H,
+ 2NaNO, + 4H,0

[CoCO,] CoCO, éCoo+co
2

5C0CO, + 2H, + 8C0, 200, (CO, ), + 2C0, 1

2 300P
+ 2H,04

KHCO
2CoCO, + Hzoz—*—;-—a——MCOZOCCOa)z +H,0

CoCO, + 2HF -CoF, + CO,% +H,0
2CoCO, + 6HF + 12H,0==2(CoF, +HF.6H,0)
+2H,CO,

CoCO, +2HC104mﬁ CO(CIO ), +CO,t +H,0
CoCO; +2HIO; (zay ==Co(104), +CO,* +H,0

CoCO, + H,S0, + 4H,0—=CoS0, «5H,0 + CO, 1
D

CoCO, +H,S0,==C0S0, +CO0,1 +H,0
CoCO, +H,S0, () + 6 Hy022=CoS0, - 7TH, 0
e
+CO, 1
C6CO, + 2HN03(,;¢)=:———C0(N0 Y, +CO,1 +H,0

2CoCO; +2 H,PO, +H, 0 (CoHPO ), +3H,0
+2C0, 1t
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CoCO, + H,Cr0,=2-CoCr0, +C0,1 +H,0
CoCO, + 2CH,COOH==(CH,C00),Co + CO, |
+H,0
4Co(CH,;CO0), + 24KCN + 0O, + 2H,0===

4K, (Co(CN) 43 + 8CH,COOK + {KOH
9CoCO, + 4KHCO, + H,0,==[Co(KCO,),J,0

+2C0O,% +3H,0
[Co(CO), Y(wasy Co(CO), +Br,———=CoBr, +4C0O%

2Co(CO), + 6HNO,==2Co(NO;), + 8CO + NO?}
+NO,% + 3H,0
[CoC,0,] 3CoC,O, + 4KOH§=2C0CZO4-2C0(OH)2L
+2K,C,0,
CoC,0, +K,Cr,0,—K,[(Co(C,0,),)
[Co(NO,) Na,] Co(NO,) Na; + 3NaOH—==Co(OH),|
+ 6NaNO,
Co(NO,)¢Na,; + 6HCl=>CoCl, + 3NaCl + 3NO?}
+3NO,*% +3H,0
Co(NO,)sNa; + 3KCl==K ,Co(NO, ).} + 3NaCl

GEE) (&)
Co(NO,)¢Na, + 3AgNO,=—=Ag,Co(NO,),
+ 3NaNO,

[Co(NO,);+3NH,] Co(NO,),+3NH, + HCl()=—

Co(NO,),Cl-3NH, + HNO,
(!_\:é‘)
A
Co(NO,),+3NH, +C,H, (NHz)zf@f

(10% &= 1&)
Co(NO,)C,H,(NH,), -NH, + 2NH,}
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[Co,(NH,),,(80,),I,] Co,(NH,),,(0,),I, + 6HCl=—=
Co,(NH,),,Cl, + 2H,SO, + 2HI
Co,(NH;),,(50,),1, =
Co,(NH,;),,(NO,), +2H,S0, + 2HI
[Co,(NO;),(NO),(NH;),,-H,0]
Co,(NO;3) ,(NO),(NH,),,+H,0 + 6HCl()—=
4HNO, + 2CoCl, +5NH, | +N,0 +2H,0
Co,(NO,),(INO),(NH, ), ,+H,0 + gHBr=—
2CoBr,+5NH, | + 4HNO, + N,O + 2H,0
Co,(NO,),(NO),(NH,),,+H,0 + AgNO ==
Co,(NO;),(NO),(NH,), ,+AgNO, | + H,0

[H,CCo(CN),1] H,CCO(CN),J +3NH,OH &

(NH,)3Co(CN),+H,0| +2H,0

2H,(Co(CN)4] +3BaCO,~— AR =Ba(Co(CN)¢7,
+3C0O,1 +3H,0

[Co(NO,)Cl, (H,0)-4NH, ]
Co(NO,)Cl,(H,0)+4NH, + Njj, OH-===

Co(NO,)CI{OIT)(H,0)«4NH, | + NH,Cl
(=88R

Co(NO,)Cl,(H,0)+4NH, + H,SO0, ()=

2HC1+C0(NO Y(SO,)(H,0)+4NH,
G &)

Co(NO,)Cl, (H,0)+4NH, + 2HNO, () ===

9HC1 + Co(NO,)(NO, ), (H,0)+4NH,
(hEHR

Co(NO,)Cl, (H,0)+dNH, + NH,Cl=2=
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Co(NO,)Cl,+5NH, + HC1 + H,0
Co(NO,)C1,(H,0)+4NH, + (NH,),C,0,——
2NH,Cl1 + Co(NO,)(C,0,)(H,0)«4NH,
(4= & 45 )
[K,[Co(CN)4J] 2K, [Co(CN)4J + Cl,=—=2K,[Co(CN),]
+ 2KCl
(A H,0;, HOCI, HCIOs ¥ # K CL3) A £ ) K &)
4K, [(Co(CN)J1+0, (%4> +2H,0=—=
4K, (Co(CN), ] + 4dKOH

HERT

2K, (Co(CN),3+2H,0 2K, (Co(CN) 3]
+2KOH + H, %
2K, (Co(CN)4] + NaOCl + H,0==2K ,[Co(CN),]

+ 2KOH + NaCl

[K,(Co(CN),J1 K,(CO(CN),) + H,0 ===
K,(Co(CN) ,OH) + HCN

K,[Co(CN),] + H,0=2=K,(Co(CN) H,07 + KCN
2K, (Co(CN),J + 6H,S0, () + 2H,0=—=3K,S0,
+2C0SO, + (NH,)HSO, + 11HCN + CO,
9K, (Co(CN)4J + 11H,S0, () + 13H,0=—=
3K,S0, +6(NH,),S0, + 2CoS0O, + 11COt + CO,*}

A
K3 (Co(CN)¢) + 3HNOy (i) =——H,(Co(CN); 3
+ 3KNO,

EEET

K,;(Co(CN)¢J +3HNO,; +5H,0

H,[Co(CN),J+5H,0 + 3KNO,
CRH SO H & 8 A &)
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. £ A&
3K,CCo(CNY, Tz + 9HNO, + H,022=

KH,Co,(CN),,+H,0 + 8KNO, + 6HCN
(e )

+HOCN +NO, }

2K, {Co(CN)4] +3ZnSO,==Zn ,(Co(CN) 41, |
ge)
+ 3K,S0,
2K ,[Co(CN) 4] + 3FeSO,==Fc,[Co(CN) {1, |
Gré)
_ +3K,S0,
2K ,(Co(CN)¢] + 3CuSO,=—=Cu;[Co(CN)¢], !}
+3K,S0,
K,(Co(CN)¢] + 3AgNO,——=Ag,[(Co(CN),]}
+ 3KNO,

(Kb &R LS
2CoF, + Fzs:(l—-oi(;«zCoF‘3
CoBr, «6H,0 + 2AgNO ;===Co(NO,), + 2AgBr|
+6H,0

Col,«2H,0 + 4H,0=—=Col,.6H,0

€25 (42 &)
Col, () + 4NH ,===Col, «4NH,

Gt & 4 &)

Co(SCN) 4~ + sAg*===Co2* + 2AgSCN]
2Co0O(OH) + 6HCl (% y=——=2CoCl, +Cl, + 4H,0

4Co(NH,)Cl, + 2H,0—=4CoCl, + 4NH,Cl
+ 16NH, + O,

rCo(NH,),CIICl, + NH ;=—=(Co(NH,),1Cl,
(RIL—RAEREH) (RRAEZME)
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(Co(NH,;)4JCl, + 6H,0==Co(OH) , + 4NH ,OH
+ 2NH,Cl
4Co(NH ) 2" + 0, (%) +2H,0==4Co(NH;)$*
+ 40OH~
Co(NH )i+ +gH* +6H,0 Co(H,0)3* + gNH?
4CCo(NH;)¢I(OH), + 0, + 2H,0==
4CCo(NH;)¢J(OH),
(Co(NH,;),CO,INO, + 2HNO, + H,O0—=
(Co(NH,) ,(H,0),1(NO;) , + CO,*t
(% &)
[Co(NH,),(H,0),1(NO;); + 2NaNO ,——
2NaNO, + (Co(NH,;),(NO,),INO, +2H,0
(AR =AW ZME)

Co(NH,;),(NO,), + 31120£C0(0H) 3 ¥
+ 3NH,NO,
2Co(NH,;),(NO,); +H, O+ 4H* 2Co2*
+NH,NO, + 5NH ,NO,
Co(NH,)(NO,)¢Co + 6HCl (45 )==
CoCl,;(NH,),| + 6HNO, + CoCl,
(# &)
Co(NO,)Cl1,+4NH, + H,0——
Co(NOZ)Clz(HZO)-4NH3L~
Co(NO,),Cl.3NH, + HBr Co(NO,),Br«3NH,
(b= 825 3%)
+ HC1
2Co(NO,),Cl.3NH, + H,SO, + 2H ,0——=

Co,(NO,),50,(H,0),+6NH; + 2HCI
(# &2

[
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2K,Co(C,0,), +3H,0 +H,0, (20%) =—
[K,Co0(C,0,),-2H,03,0

%
K,Co(C,0,),==2K" + Co(C,0,)3
&
Co (C,0,); =—Co2*+2C,0%~

2K ,Co (C,0,),~ ’—E"—=2K2C0(C204)2 +K,C,0,
+2CO, %
CoCrO, + 2HNO, (4#)=—=C0(NO,), + H,CrO,
CoCrO,Cl«5NH, + AgNO ;=—=CoCrO,NO, «5NH,
(Kie &)
+ AgCl),
CoCrO,NO,+4NH, + 2AgNO, + 2H,0—=
Ag,CrO,| + Co(NO,),+(H,0),+4NH,
LCoCr0,),+Cr,0,+8NH, + 2AgNO, + 2H,0=——
Ag,Cr,0,| + (CoNO,+CrO, +H,0), +8NH,
Co(NO,), + NO,—=Co(NO,),
C0,(CO,), + 6KOH + 6N, 04 () ——=
2K;Co(NO,), +3CO,1 +3H,0
K,Co0; + 2H,S0, (#)==K,S0, + Co0SO,
& R )
+2H,0

9NH,CoPO, 22-Co,P,0, + 2NH, 1 + H,0
KH,Co,(CN),, +H,0 + 3AgNO ; —-

Ag,Co, (CN),,+H,0| + KNO, + 2HNO,
(Hriz )

Coz (OH) 2(:]4 . SNHS + ZHCI(;R){&/M

Co(OH),Cly+4NH, +H, + CoClg «4NH,
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C0,(S0,),(NO),(NH,) ,,+2H,0 + HCI(k ) =——
2H,S0, + 2CoCl,+5NH, | + N, O +3H, O

2 H,S0,

Co(NH;) ;NH,Co(NH,) ;Cl, + HClm

Co(NH,),Cl, + Co(NH,) ;Cl,

[Co,(NH,),( OH),NH, ] Cl, + 2HCI ()—=2-

((NH,),H, O CICONH,CoCl, (NH,),3Cl, +H, O

CoNH, (SO, ), +4NH, + K O He—
CoK(SO,),+4NH, + NH, + H, O

13.3 8 3d®4s* Ni=58,71

[Ni] Nit + Al 228N AL
. R B .
Nit#) +4CO W[Nl(CO)‘]

(WERXESHR, RE&K)

Nigy§ FHCL, H,SO, B RMAHNO L BliZK",

3Ni + 8HNO, (4, #) =—=3Ni(NO;), +2NO}
+4H,0
‘Ni + 4HNOj (#, ) ==Ni(NO,), + 2NO, ¢}
+2H, O

2Ni + 2HNO, + 2H,S0,===2NiS0, + NO,}
+NO1 +3H,0

[Ni0] NiO +H, =2=Ni +H,0

NiO + 2HCl=—=NiCl, + H,0
NiO + H,S0,——=NiSO0, + H,0
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B

NiO¢m) + Na,B, 0, (m) Ni(RO,),+2NakoO,

X TN
[Ni,0,]1 Ni,O, + 6HCl=—=2NiCl, + Cl, 1 + 3H,0
Ni,O, + 2HI—=2NiO +1I, + H,0
2Ni, O, + 4H,S0,=—=4NiSO, + 0,1 + 4H,0
Ni, O, + 2KI + 2HCl——=2KCI + 2NiO + I, + H,0
[Ni¢OH),] 2Ni(OH), + Cl, + 20H"===2Ni (OH), + 2CI~

Ni(OH), + 6NH,==[Ni(NH, ), ]** + 20H"
(e Ni(OH)E it

MoK
Ni (OH), + 2HFZAEA e 0,0
Ni(OH), + 2HBr + 6NH, +H,0——

[(Ni(NH;)¢)Br,| + 8H,0
(&)
Ni(OH), + 2H*<==Ni** + 2H,0

Ni(OH), + ANH,F=2=NiF, (NH,F), - 2H,0|
+ 2NH,
2Ni(OH), + NaOCl + H,0=——=2Ni(OH), + NaCl

[Ni(OH),] 2Ni(OH), +Fe_ " Fe(OH),
E A
+ ZNi(OH)z(&'ﬁf‘ﬁi&‘ﬁ‘Jﬂ%—"&ﬁ)
aNi(OH), + 6HCl—=2NiCl, + Cl, + 6H,0
oNi(OH) , + 2KI + 6HCl——=2NiCl, + I, + 2KCl

+6H,0
[NiCl,] NiCl,.7H,0 0. NiClz-GHzozi-ff

e

NiCl, -4H,0 *4€ Nicl,.2H,0
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NiCl, + NH, + H,0=—=Ni(OH)Cl + NH ,Cl
2NiCl, + 4KOH + HZOZ—“—A=4KC1 +2Ni(OH),|
(28)

NiCl, + 2NaOH=—=2NaCl + Ni(OH), |
N1Cl, + H,S + 2NaC,H,0, =—=Ni$|

+ 2NaCl + 2CH,COOH
NiCl, + 4HNO, (s, #)=—=Ni(NO,), + 2HCI -

+N,0+20, +H,0

NiCl, + 4HNO, —L—)%—Nio + 2HCIY + 4NO, 1 + 0,4
+H,0

NiCl, + (NH,),S=2-NiS| + 2NH, Cl
NiCl, + 2NaClO, + 3H,0=—=Ni(ClO,), +3H,0
+ 2NaCl
NiCl, + 2Na,S,0,===Ni$ + 2NaCl + Na, SO,
+ 250,

&2

NiCl, + 2NaHCO, NiCO, | + 2NaCl + CO,

(€]
+H,0
NiCl, + 2K,CrO, + 2H,0——

NiCr0,-K,CrO,+-2H,0/| + 2KCl
(e
NiCl, + 2(NH,),CrO, + 6H,0=—=

NiCr0O,+(NH,),CrO, «6H,0| + 2NH,Cl
[NiS] NiS+20, (%) NiSO,
3NiS + 8HNO, (. #)=—=3Ni(NO,), + 2NO + 3S
+4H,0
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3NiS + 2HNO, + 6HCl—==3NiCl, + 2NO + 3S
+4H,0
3NiS + 6HCI + KCIO; =< 3NiCl, + KCl + 3S
+3H,0
[Ni(OH)Cl] Ni(OH)Cl +6NH,; —=[Ni(NH,),]**
- +Cl” +OH~
Ni(NH,),(OH),
+NH,Cl
[K,Ni(CN),} 2Ni(CN)j" +9Br, + 6OH™ —=2Ni(CH),
+ 8CNBr + 10Br~
K,Ni(CN), + 2HCl== 2KCl + 2HCN} + Ni (CN), |,
2K,Ni(CN), +NaOCl + 5H,0—=2Ni(O0il),
+ NaCl + 4KCN + 4HCN
K,Ni(CN), + 4AgNO,—==4AgCN + 2KNO,
+Ni(NO,),
Ni(CN), + 2CH,(CN)OK

Ni(OH)C! + 7NH, + H,0

K,Ni(CN), + 2HCHO
[NiSO,] NiSO, + 6NH,===[Ni(NH,), ]SO,
NiSO, + 6NH,OH==[Ni(NH;) 4SO, + 6H,0
NiSO, + H,S=—=NiS| + H,S0,
3NiSO, + 5KI + KIO, + 3H,0==—3Ni(OH), |
+3K,S0, + 31,

NiSO, + 4KCN=—K,[Ni(CN), ] +K,SO,

NiSO, + 4KSCN=——K, [Ni(SCN),] +K,SO,
% &)

NiSO, + 4NH,SCN=—=(NH,),[Ni(SCN), ]
+(NH,),S0,
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NiSO, + (NH,),SO, + 6H,0—=
(NH,),Ni(S0,),+6H,0

NiSO, ¢s#) +K,CO, 1) ﬂKZSO4 + NiCO,
NiSO, +2(NH,),CrO, ;) + 2NH ,OH (3 )=—

(NH,),SO, + (NH,),Ni(CrO,),+2NH; + 2H,0
500°C F#CO, %,

3NiSO, (% x> +2CHCI,
3NiCl, (x> +2CO+3SO; +H,0O

NisO, + H,C,0, EL'”——;="’:(’NiCzO‘,¢ +H,S0,

NiSO, + 2(CH,—C=NOH), + 2NH, OH——

(T =8
(NH,),SO0, + 2H,0
OH o
I 0
CH,—C=N N=C—CH,
NS
+ Ni
CH,—C=N N=C —CH,
v
o oH
(3038, 22 &, 42 5)

[Ni(NO;),] Ni(NO,), + 6NH, + 2KI===

Nil, -6NH, | + 2KNO,
(R &R

Ni(NO,), +6H,0 + 2KOH——Ni (OH), |

+ 2KNO, +6H,0

A
Ni(NO,), + 2NaOH 2 Ni(OH), | + 2NaNO,
Ni(NO,), + AKCN=—=Ni(CN), - 2KCN + 2KNO,
Ni(NO,), +Na,S—=NiS| + 2NaNOj




m 377

2Ni(NO,) , #) + 2(NH,),CO4 (%) + H,0—=
4NH,NO, +Ni, (OH),CO,| + CO, }
Ni, (OH),CO, + 6(NH,),CO, —
2Ni(NH,),CO, +5C0,t + 7H,0
TNi(NOy), + 2K,CO, + 10H,0=—==
(NiCO4) ,[(Ni(OH), ), + 4KNO, + 10HNO,

Ni(NO,), +C,H,0, + 2NH,OH—=NiC,H,0,
(2 )k LEEF)

+ 2NH,NO, +2H,0
Ni(NO;), + 3C,H,O, + 7NH ,OH===2NH,NO,
(X R E)
+2(NH,),C,H,0, + NiNH,C,H,0; + 7TH,0
Ni(NO,), +C,H O + 2NaOH=—=NiC ,H,0;|
+ 2NaNO, + 2H,0
NiNaC,H,0,

Ni(NO,), + C,H,0, + 3NaOH
CGHG )
+2NaNO, + 3H,0

NiNa,C,H,0,
+2NaNO, + 4H,0
Ni(NO,), + 2C,H O, + 4NaOH=—==
Na,Ni(C,H,04), + 2NaNO, + 4H,0
Ni(NO,), +2C,H,0, + 6NaOH =—=Na,NiC,H,0,
+2NaNO, +Na,C,H,0, +6H,0

Ni(NO,), + C,H,O, + 4NaOH

[NiCO,] 4NiCO, +0, =2=9Ni,0, + 4CO, }

NiCO, + 2HF=—=NiF, -H,0 + CO, }
NiCO, +H,S0,—=NiS0, + CO,} + H,0

£ NiCr0, +CO,t + H,0

NiCO, +H,CrO,
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NiCO, + 4KCN==K,Ni(CN), + K,COy

[Ni(CO),] Ni(CO),=2=Ni + 4CO}
CCly %

Ni(CO), +Cl,

NiCl, + 4CO?%
BiERY

Ni(CO), + (CN), Ni(CN), + 4CO%
Ni(CO), + CS,=—=NiS + 4CO% + CS
2Ni(CO), + CS,=—=2NiS + 8CO + C
Ni(CO), + 2HI—=NIil, + 4CO% + H,}

Ni(CO), +H,S " ¥ NiS + 4COt + H,1

Ni(CO), + H,SO, (i) NiSO, +4COt + H, 1
[Ni2*] Ni?* + 2CN-==Ni(CN),
Ni?* 4+ 4CN"==Ni(CN) 2"
Ni(CN)2~ 4 2H*<==H,NI(CN),
H,Ni(CN), ===2HCN + Ni(CN),
Ni?* 4+ OH™ + C1"==Ni(OH)(Cl],
(ANH& A 8)
2Ni2* + 20H™ + SO% "=—=Ni, SO, (OH), |
3Ni+ 4HPO?"—=—=2H,PO; + Ni(PO,),|
CH;—C=NOH

Ni*t 42 | _
CH;—C=NOH
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(Kt &R ST
Ni,N, + 8HCl===3NiCl, + 2NH,Cl
2NiO(OH) + 6HCl (s ) ===2NiCl, + Cl, + 4H,0
2K, [Ni(CN), 71+ 2H,0-=—=2K ,[Ni(CN), ]
+ 2KCN + 2KOiT + H, 3
Ni(SCN), + 4KSCN—===K,[Ni(SCN), ]

Ni(CN), +2C,H,0,N,===Ni(C,H,0,N,),
(T =84 =p3) :

+2HCN
Ni, 50, (OH), + 12NH, —=2Ni( il )2+
+802" + 201"
NiC,0, + 2Na OHZENi0 + Na, C,0, + H,0
NiC,0, +K,C,0,==K,INi(C,0,),]
Ni(Nii, ), + 2H,0=—=Ni(OH), -+ 2NH,}




380
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MATLKEET., &, 8, R &K H#HESISTE
N#BETFHREILE,

14, 1 §F 4d75d' Ru=101,07

KOH + KC10 Cl C1
[Ru] Ru ——=K,Ru0, —5KRuO,—">Ru0,

Ak O + 6 +7 +8

108
—ERuOZ +0,

+4

300C
2Ru(yyy + 5F,=—=2RuF,

> o
=) om

Ru + 0, ==RuO,

300C
Rucsm ) + 5CO55Ru(CO),

"f];:
Ru + 3Na,O, )E=Na2RuO4 +2Na,O

[RuO,] RuO, +8HCI =2=RuCl, + 2C1,1 + 4H,0
4Ru0O, + 12HCl=—=4Ru(l, + 50,1 + 6H,0

3 3
9RuO, +8H,S0,222% Ry, (50,), + 5H,50,

+3H,0
2Ru0, + 16HCI + 4KCO==2K,RuCl; + 5Cl, 1
+8H,0
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RuO, + 3HCI + HNO, + 2KCl==K,RuCl; « NO
+20,1+ 2H,0
2 AR ART

[Ru(OH),] Ru(OH), + 4HCl ;) - RuCl, + 4H,0
[RuCl;] 2RuCl; + 3Zn==2Ru + 3ZnCl,
(28)

RuCl, + 3KOH==Ru(OH), | + 3KC!
2RuCl, + 3H,S(x)=—Ru,S, | + 6HCI

Ui 8)
CHNH) SH £ 69 R A
RuCl, + 2KC1 222 ¢ Rucl, |
RudCl, -
Ax
RuCl, + 3KBr=—RuBr, | + 3KCl
(e
RuCl, + 3K1 2 Rul, | + 3KCI
(R &)
. R BRI
aRUCl, + 12KCN=2EZE K  RU(CN)Y , + 4KCI +Cl,
RuCl; + 6KNO , === + 3KCl
(ﬁ'% &)
RuCl, + 3NaHCO,= m#* f{u(OH) 51 + 3NaCl
+3C0,|
[RuCl,) 2RuCl, + 2NH,OH.HCl===2RuCl, + N, + 4HCl
+2H,0

-3RuCl, + 4KMnO, + 4H,SO0,===3Ru0, + 4MnSO,
+ 4KCl + 8HCl + 20, ¢

RuBr, - 2KBr
e

RuBr, + 2RbBr—===RuBr,«2RbBr|

[RuBr;] RuBr,(z)+ 2KBr )=
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RuBr, + 2CsBr===RuBr, «2CsBr|
RuBr, + 2NII,Br RuBr,.2NH, Br]
[Ru,(€0,),] Ru,(SO;);==—Ru(S0;), + RuSO,

"
RuSQ, + H,S0, —RuS,0, + H,0

B AW

Ru,(SO;), + 6HCl() =———=2RuCl, + 3S0,

+3H,0
(K& iTeEMm
Ru(SO,),="~Ru0, | + 250,
(¢ 4N

2Ru(S0,), + 450, + 5H,0.——Ru,(S0.),
+5H,50, + 20,1

Na,RuCl, + 4NaOtl + 2NaOCl====RuO, + 8NaC(l

+2H,0
H,RuBry + 2KBr—==K,Rubr; + 2HBr
8RuS, + 8KClO, + 6HCl==6Ru0O, + 2RuCl, + 8KCl
+3H,5+13S

3Na,Ru0O, + NaClO, + 3H, Soé—A-—s'R uo,
+3Na, S0, + NaCl + 3H,0
[RuCl,OH]*" + 3H ,0=—=RuO, + TH* + 5CI~ + 4e~

14, 2 % 4d®ss' Rh=102,5099

400C

[Rh] 2Rh + 3F,=—2-2RhF,
(42 8)

9~
JRh + 3C1, 22 9R0Cl,

(42 8)
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600
4Rh +30, 2% orn,0,
(xe)

A
2Rh (4 4y) + 8CO ==[Rh(CO),1],
¢3N]
2Rh + gNaCl + 3Cl, + 4H,0.—
2{Na,[RhCl ].2H,0}
GraAmMmKeH)

[RhO,] RhO, +2H,=2=Rh + 2H,0
RhO, + 2H,0=—=RhO, +211,0

RhO, 2H,0 2 RK0, + 2H,0
[Rh(OH),] Rh(OH), +3HCI——=RhCI, + 3H,0

[RhCl,] 2[RhCl;«3H,0] + CO=—=[Rh,(CO),CI,]
R R 48

+6H,0 + 2COCl,

RhCL, + 3KOHZ22 Rh(OH), | + 3KCI

kAR €D
Clx
2RhCl, + 3H,S(x) 2HAE. 2h 2S5} + 6HCI
RhCl, + 3NaCl===Na ,RhCl,
+ 3KC1
RhCls «5NH 3 + GK(.,N:Ka Rh(CN) g T 3KCl
+5NH,
2RhCl, + §NaHCO ;=—=Rh,0,+3H,0} + §NaCl
(%8)
+6CO, 1

H=6
[RhCI,] RhCI, + 4NaHCO; ====RhO, - 2H,0 + 4NaCl
+4C0, 1
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[Na,RhCl,] [RhCl,]°"

(NH,),Cl]**
+ 5CI™
Na,RhCl, () + 5NH,OH 2 RhCl, -5NH, |
+3NaCl + 5H,0
9Na,RhCl, + 8NaOH + Cl,——=Rh,0,+4H,0)
+ NaOCl + 13NaCl

Na,RhCl, + 3NaOH + H, O Rh(OH)S-H (0})
8

+6NaCl
Rh(OH),-H,0 + 3Na0H-——\Na3Rhoa +4H,0

2Na;RhCl, + 3H,S===Rh,S;| + NaCl + gHCL
(%8

Na;RhCly + 3H,S = Rh(SH) | + 3HCl + 3NaCl
Na;RhCl, + 3Na,S—=Na,RhS,| + 6NaCl

Na,RhClg(z %) + 6NaNO,==Na Rh(NO,),
+ 6NaCl
(Hft & eSSy
(NH,),RhCl;- — +N,*
+HZO
K,Rh(SO,), + 3KOH + H,0———Rh(OH),-H,0}
Grén
+3K,S0,

Rh(OH),+H,0 + 3KOH===K,RhO, + 4H,0

14.3 4@ 4d'° Pd=106,4

500C

[Pd} Pd+Cl, PdCl,

(4= &)



Ao,
2Pd Gady) + O qur) ===2Pd0O
(R &)

2}
2Pd + 4KOH + 0, =2=2Pd0 + 2K,0 + 2H,0

%
Pd + Si0, + Ciyy ===

Pd (4 + 2HC1 “‘—PdCl +H,1t

3Pd + 8HNO, =2 3Pd(NO, ), + 2NO} + 4H,0
Pd + 3HCI + HNO, ==—PdCl, + NOCI + 2H,0

Pd + 2HNO, + 4HCl==H,[PdCl, ]+ 2NO,4 + 2H,0
(WREER)

Pd (g n) + HNO, + 3HBr=—PdBr, + NOBr + 2H,0
[PdO,] PdO, + 4CO==—=Pd + 3CO, +C

LA opacl, +3H,0

[Pd,0,] Pd,0, + 6HCI
[Pd(OH),] Pd(OH), + 2NaOH s i )==Na,[Pd(OH) ,]
Pd(OH), + 2HCl===PdCl, + 2}1,0

[FdCI,] PdCI, +2

2pdCl, + 4NH,===PdCl, -Pd(NI'ls),‘CIZJ,
(= &)
f R & T it £ 4 NH,)

PACL, + C1, + 2NH,Cl 22 (NH, ), PdC1, |

(=)

#
PdCl, +Cl, + 4NaOH ===Pd0O.H, 0 + NaOCl
+3NaCl+H,O

(Pdiizidim £ 2)
PdCl, + 2KOH=—=PdO + 2KCl + H,0
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A b i
PdCl, + H,8 ZEEATRERY o0q) 4 oHCL

(R &)
Pd| + 2HCI + H,SO,

A
PAC, + He,Cl, (mmy —=2%p4) + 2HgCl,

PdCl, + TiCl,——Pd| + TiCl,

PdCl, + H,S0,; + H,O0=—=

PAC1, + 2KI-E-pa1, | + 2KC
(R &)
G R iE Ti # KL, £ 5045 &K PdI)
PdCl, + Hg(CN );=—=HgCl, + Pd(CN), |
(K#E)
G 3 R s THHIC, 5k FKCNA £K)

PA(CN), + 40,~2Pd + 2€0, + 2NO, }

3PdCl, + NaBrO, + ¢HCl ﬁgPdCh + NaBr
+3H,0

PdCl, + 4Na,SO,—=PdS0,+[Na,S0,],} + 2NaCl
R B i)

2PACL, + 4NaNO ZETEIR. nacy | 5Pd0 + 4NO,

+021

4PdCl, + 4KNO, it g) + 4KOH 4Pd0 + 8KCl1
+4NO, + 0,1 + +2H,0
PdCl, + Na,CO, + H,0=—==Pd(OH), | + 2NaCl
€2 3-D
+CO, %t
(PA(OH) it it ik F 1. ¥ % NayCO3)
PdCl, + 2NOC, ;H,OH=—=Pd(NOC, ;H,0),}
Co- T B -BA B Uz e)
+ 2HC1
(NOC, HeOHZ o foikik, REASK S8R ik i)
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[PdCl;]} 2PdCl,===2PdCl, +Cl,

(&)

4 X 5
9PdCl, +3Na,S,0, ~2EB%_ 54| 4 6NaCl

+ 650,14

9PACI, + §Na,S,0, TEERE by o | 4 gNaCl

+3Na,S0, +6S0,1

[PACI,] 2PdCI, iﬁzpda +Cl,1

oPdCL, 2 0dCl, +Cl,t

PH=6. 11
STRB M AT

+ 4NaCl + 4CO, %

PdCI, (#) + 4NaHCO -PdO, «2H,0}

9PACI, + C,H ,OHZZ=9P4CI, + 2HCI + CH ,CHO

20 30
[PA(NO,),] 2Pd(NO,),~ 2L 9p40 + 4NO,1 +0,4
9Pd(NO,), + O, 0, +0,1 + 4HNO,
PA(NO,),

Pd(NO,), + 2H,0=—=Pd0O.H,0| + 2HNO,
(R fth &80 {kEaW)

PdS + 2HC1—i—PdClz +H,St

Na,pdCl, + 4N:=1N0Z Na ,Pd(NO,), + 4NaCl
PdCl,(NH,Cl), + 2K,CrO,—=K,Cr,0, + 2KCl
+PdCl, + 2NH, 4 +H,0

PA(NH,) ,Cl, + 2HCl===Pd(NH,),Cl, | + 2NH,Cl
TN
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Pd(NH,0), (OH), + 2HCl(4)—=Pd(NH,0),Cl, |
e
+2NH,OH + D;

14,4 R 5d°6s* O0s=190,2

250C
[Os)] Os(pyy +4F, = ===0sF,

(£ &)

2054y + 3CL, 225 v0sct,

(Mé Hi)

700 ™
Oseapy + 2C1,~2C 2 _oect,

(R&DH

A
OS¢y + 20, ==—=0s0,
Gk #E)
(FRFTLTRREAR)

Vm’éj.'h

[0s0,] 2050, " ==0s0, + Os

150—200C
50k 4 &

050, + NH,; + KOH (3 )=—=K(NOsO,) + 2H,0
CHR R 8 49)
20s0, + 4dKOH=—=2K,0s0, + 0,4 + 2H,0

2080, + 4NaOH=_:2NaZOsO +0,1+2H,0

[05s0,] OsO, +9CO ==—7==0s(C0O), + 4CO,

2Na,0s0, + 12HCl ()= ) zNa 0sCl, + 0,4
+6H,0

0s0O, + 8HCl==0sCl, + 3Cl,* + 4H,0

0:04 + 10HI===0sI, .2HI + 3I, + 4H,0

.} +4H,0
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1009
[0s(OH),] Os(OH),+22-050, + 2H,0

A A8 H
[H,0s50,] H,0s0, + 4HI( %) = *:?LOSIJ +[0]

(R &)
+3H,0
2H,080, (+#) +4H,S(+1)==(0sS0),+H,0|
()
+ 2S5+ 5H,0

[OsCl,] 20sCl, 20sCl, +Cl,
210C

20sCl, + 6CC 20sCl, (CO) 4 + Cl,1

(hehHix)
[K,0sCl,] K,OsCl, +H,==0sCl, + 2KCl + 2HCI
(RIE&)

K ,05Cl 4 + 4KOH=—==0s(OH) ,| + 6KCl
(4245 &)

K,0sCl, + 2H,S(5,)===0sS, | + 4HCI + 2KCI
CGEIRR &)

[Na,OsBr,] Nea,O0sBr, + 2KBr=—=K,0sBr,| + 2NaBr
Na,OsBr, + 2NH,Br-——=(NH,),0sBr| + 2NaBr
Na,OsBr, + 2AgNO,=—=Ag,0sBr,| + 2NaNO,

[Na,OsCl,] OsCli~ +4H,O: 0sO, + 8H* + 6C1™ + 4e”
Na,OsCl, + 2KCl==K,0sCl, | + 2NaCl
Na,OsCl, + 2NH ,Cl==(NH,) ,0sCl, | + 2NaCl

(Hit &k ad]
OsF, + 4H,0===0s0, + 8HF

A
0s,0,(SH), + 2H,S(+%)=—=20sS,| + 3H,0

pH=1,5%54
(NH,),0sCl;(#) + 2NaHCO, (10y) =

0s0, | + 2NaCl + 2HCI + 2NH,Cl + 2CO,}
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BHEUE HRTE

(Ir]

14, 5 $& 5d76s* Ir=192,22

Ir + 3F, 2—1IrF,

(R &R/K)
600

21r + 3Cl,

2IrCl,
TR

Ir + 3Cl, -——3—6‘—2—1—-4————0—&11?06

GI % & B 1K)

21r + c12—_~_7_7_i.;__m—21rc1
#= #, mKCl
Ir + 2Cl1, %Irm .

Ir+02—é—

1rO,
(R&HR)

BRE
Ir + 2NaCl + 2012%?%%}132 (IrClyd (i)

[Ir,0,] 2Ir,0,=2=3110, +1Ir

[IrF,}

[1rCl, )

Ir,0, + 3H,S0, (#)===Ir, (80 )| + 3H,0
(BAEF I

IrFg + Cl,===ItF, + 2CIF
2ItF, + 10H,07=2Ir(OH) , + 12HF + O,

21rC1, =288 o1rcy, + €1,

IrCl,; + 3NH,OHx, m)y==Ir(NH,),Cl, + 3H,0
IrCl, + ANH,OH (%, #)==Ir(NH;),Cl; + 4H,0
IrCl, + 5NH,OH (3 . #)==Ir(NH,)Cl, + 5H,0
21rCl, + 3H,;S=—==Ir,S; + 6HCI
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[IrCl,)

61rClL, () + HCI + NaBrO, =2=1rCl, + NaBr

+3H,0
21rCl, + 6KNO,=2=K ,Ir(NO, ), K, IrCl,
GEsE a2
IrCl, + 4NaNO, + NH, Cl—=NH, Ir(NO,) , |
+ 4NaCl
,+H,0} + 6NaCl
RS

+6CO,1 +2H,0

1IrCl, (#) + Cl, + 6NaOH===Ir(OH), | + NaOC!
+ 5NaCl + H,0

IrCl, + ZZn ZZnCI + IrL

21rCl, + 2NapH=—=2IrCl, + NaCl + NaOCI + H,0

&
IrCl, + 2H,S¢ Q)ﬁm 1rS, | + 4HCl1

(gfxﬁa)

1rCl, + KNO, =2=1IrCl, + KCI + NO,

H=4—
1rCl, () + 4ANaHCO, 2=—=81:0_ .9H,0 + 4NaCl
TN
+4C0O, ¢

[Na,IrCl,] 2Na,irCl, + H,S(5)===21rCl; + S| + 4NaCl

+2HCI
2Na,IrClg ., #) +2NaCl + 2KOH===2Na,IrCl,
+KOCl +KC1 +H,0
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2Na IrCig + pnUii==Ir,0, + 6KCl + 6NaCl
+3H,0

NaZIrCIG + 2NH4C1‘—‘—::(NH4)2II‘C15¢ + 2NaCl
(B4 8)

Na,IrCl, + 5KNO,=—=IrCl, (NO,) K} + 2NaCl
+ 2KCl + NO, %
9Na,IrCl, + 2Na,C,0,=—== 2Na,IrCl, (C,0,)
+ 2NaCl +Cl1,¢
[NaIrCly] 2Na,IrCl, + 6KOH=—==Ir,0, + 6KCl + §NaCl
+3H,0
Ir,04 + (O)=—=2I10,
2Na IrCl, + 6Ba(OH) ,=—=Ea ,(Ir(OH), ],
+ 3BaCl, + 6NaCl
Ba,(Ir(OH)¢3J, +6H,SO,=—=Ir,(S0,),
+3BaSO,| +12H,0
Ir,(SO,), + 12NaNO,=—==3Na, S0,
+2Na, Ir(NO,),

Na,IrCl, + 4NaNO,=2=Na,IrCl, (NO,), + 4NaCl

= )
[K,IrCl,] 2K,IrCl, +H,C,0, + 2H,0-2T%

9K, (H,0)TrCl; + 2HCI + 2CO, }
2K ,TtCl, + 2KI===2K ,IrCl, +1,
K,IrCl, + 6KCN==K,Ir(CN), + 6KCl

K, 1rCl, + KNO, =2=K,IrCl, + NO, 1
(&)
[K,ItCl,] K,IrCl, + H,0——K,(H,0)IrCl, +KCl
(CNH ) ItClean. A7 £ 269 & KD
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+K, IrClg
+ 6KCl
K,IrCl, + 3K,C,0, 2TEERY ¢ 1.(C,0,),
+6KCl

[(NH,),TrCl,] 2(NH,),IrCl, ;) + 2H,S0, ~C=

2(NH )HIrCl, + SO, +(NH,‘)2SO4+2HZO
[Li,IrCl,] 2Li,IrCl, +Li,C,O,

=S=9Li,IrCl, | + 2CO, ¢

(g&f‘%’un)
[Hit&&kE ke
H,IrCl,=2—HIrCl, + HCl + (C1)
H,Ir(C,0,), +2C,0,
+H,C,0,

Ag,IrCl, + 2HCl ==—=H,IrCl, + 2AgCl
Ag,Ir(C,0,), + 3HCI==H Ir(C,0,) , + 3AgCl
K,1r(C,0,), + 3AgNO, + 3H,0

150C
=—- Ag,Ir(C,0,),+3H,0} + 3KNO,

(& i)

14.6 1 5d%6s' Pt=195,09

[Pt} Pt+ 2F,=—PtF, (4PtF,)
(£#HE)
Pt+3F, +0,——0,"[(PtF,)~
Oz = f 3O

581—583%
9Pt + Cl, =22=28E o picy
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2Pt + 3C1,—=Z9PtCl,

250
Pty + Clz=:.C—PtCl2
({£300C £ # £ APtCly)

150k 45

Pt+0,= Ty

Eoopi0,

8 E\ 430
9Pty + 0.~ 22EIC opi0

(R&)

A
Pty + Sy )y=—Pts

AEHER P

Pt + 4sto4(&)m

Pt(S0,), +250,%
+4H,0
3Pt + 16HNO, (#)===3Pt(NO, ), + 4NO} + 8H,0

3Pt + 4HNO, + 18HCl===3H,PtCl, + 4{NOY + 8H,0
(B a4

)
+ (4 - x)HZO

===PtCl, + 2NOCI + 4H,0

=K, Pt(CN), + 4KOH + 2H, 4

Pt + 6HCl + 2HNO ==
Pt + KCN + 4H,0=—==

(LICNR A & Ity R &)
ﬁ,uHM%w,a@M«m>ﬁmwmﬁw.
Pt +2Ba(CN), + 2H, 0 B aPt(CN),
(e

+Ba(OH), +H,?

[Pto] 2Pt0=2pPt + 0,1
‘ [Pt(OH),] Pt(OH), + 2NaOH===Na,(Pt(OH),)
Pt(OH), + 6HCl=—=H, (PtCl, ] + 4H,0

[PtCl,] PtCl, + 2NH,=—=Pt(NH,),Cl,
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[PtCl,)

[PtC1, )

PtCl, + 2KOH=—=F1(OH), | + 2KCl
PtCl, + 2HCl——H, PtCl,

PiCl, + 4HCN( %, + 2BaCO

BaPt(CN),+<418,0 + BaCl, +2CO,?
(2R EHD)
PtCl, + 2KCl—==K, (PtCl, ]

PtCl, + BaCl, +xH, ofF=—= PtCI «BaCl,.xH,0

PiCl, +2KCl + 2AgNOy===PtCl, «2AgCl| + 2KNO,
(R B K)

2PtCl, + 4Cl"==(PtCl, 12~ + (PtCl, )%~
[PtCl, 12" + H,S== PtS+ 2H* + 4CI~

PiCl,===Pt + 2Cl, |

PtCl, +1,=—PtCl, + 2ICl
PiCl, + 2Zn-=—==27ZnCl, + Pt}

. 1% +2H*

PtCl, + 4KOH(;t §) =—=Pt(OH), + 4KCl

PtCl, + 6NaOH (i3 ) ===Na,PtO, + 4NaCl + 3H,0
Na,PtO, + 2CH ,COOH + 3H,0—=Pt0, « 4H,0

+ 2CH,COONa

PICl, +Ba(OH), it 4> +5H,0 Zo=BaPiO, « 4H,0
+ 4HCI
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it
Ak

PtCl, « (HCL), + 12NH, OH Pt(NH,OH), (OH),
[€-319)
+ 6CNH,OH 11217 + N,

PtCl, + 2HCl—=H,PtCl,
(R B EARRET kA
PtCl, + 4HI=—=PtI, + 4HCI
PtCl, + 6HI(;4 g) ==PtI, (HI), + (Tl
PtCl, + 5XeF,——=PtF, + 4CIF + 5Xe

PtCl, + 2KCl=—=K, (PtCl ]}
(Riems Gk, sk BPICILOIH £ 08 R R)
PtCl, + 2NaCl==Na,PtCl,

PtCl, + 2NH,Cl=——(NH, ), PtCl,

. #
FtCl, &) + PbCl,= =PbPtCl, )
8D
PtCl, + 6LICN=—=Li,Pt(CN), + 4LiCl + (CN),
2PiCl, + 2AgNO,—=PtCl, + 2A+:1| + 2Cl,}
+Pt(NO,),

24

PLCl, + 3Na,CO4 (it #) =Na,PtO, + 4NaCl
+3C0, 1

Na,PtO, + 2CH,COOH + H,0=—Pi0, 2H,0

+ 2CH ,COONa

PiCl, + 2C, H,OHEEEYEL b0y o0 H,0H
[PtI,] Ptl, + 2HI(s) + 9H,O0=—=H, Pt],-9H,0
e

PtI, + 2Kl (4 )=—=K,PtI,
. PI,fEENH,* Na*, Ca?* Mg?* Mn?* Zn?*,
Co?*, Ni**| Fe** &5 A i i 45 dh Ak i B 2k
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[H,PiCl,]

(Al, Mg, CdF & futh & &)

H,!.ll, + 5Ba(OH), + 4HCN + SOZ'—A—BaPt(CN)4
+ 3BaCl, + BaSO .| + 8H,0

H,PtCl, + 2H,S22PpiS, | + 6HCL
CRARE)
(PtS2i i ik THNO3, ®iEF IR E)
H,PtCl, + 2KCl==K, (PtCl,J| + 2HCl
(1%61)
H,PtCl, + 2NH,Cl=—=(NH, ), (PtCl, 7| + 2HCl
)
ZHZPICIB + ZFCCIS + 21H20;—_:

(FeCly), «(PtCl,),+21H,0+ 4HC1
(e, BRBHR
(Rs2, HpPtClg 5Cr3*, In3*, Sné* Zn2+&h i 1F M7 &
89 REL)

H,PtCly + K,SO, ~—-—~K PtCl, | + H,SO,
(HELD)
H,PtCl; + 2AgNO ,——Ag,PtCl, | + 2HNO,

(AgZPtCISHLN.iﬁibTilbdfiv 4Q~TK(4N &ﬁ”ﬁléﬁ‘/ﬁj){.‘ﬁ.
BEFRP)

+ PtCl, + 3HNO, + HCl
H,PtCl¢ + Li,CO,=—Li,PtCl, + CO,1 +H,0
H,PtCl; + Na,CO;=—=Na,PtCl; + CO,} + H,0

HZPtC

g*
{PtCC,H, (NH,),,}Cl,
+20C,H,(NH,), -HCl]+ xH,0
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[H,PtCl,] H,PtCl, + CaCl, + 8H,0——
CaCl, - PtCl, - 8H,0 + 2HCl
G $ =4 A i 5 HPICL A & 608 L)

[K,PtCl,3 K,PiCl,223KCl +2Cl, + Pt

HCl, #
K,PiCl, + sMgaZ® oMo Cl, + 2KCI + P

AR

K,PtCl, + 2Hg 2HgCl, + 2KCI + Pt

K,PtCl, + H,0——=K,PtOHCl; + HCl

K,PtCl, + {KOH==Pt (OH), | + 5KCl + KOCl
+H,0

K,PtCl, (#) + Na,S,0, ==K, PtCl, + 2NaCl + 2SO0,
LA B 5 R % &6

K,PtCl, + 2Na,S,0, ===yNaCl + 2KCI
+ Na,SO, + 2S0O,t+ Pt| +S
K,PtCl, + K,C,0,==K, (PtCl, + 2KCI + 2CO, {
K,PtCl, + CH,CHO + H,0=—=K,PiCl,
+ CH,COOH + 2HCl

Pt

K,PtCl, + [COOKJ,

[Na,PtCl,] Na,PtCl,—=EE% Nacl+ PiCl,

PtCl¢~ + 2H,S===PtS, | + 4H* + 6C1~

Na,PtCl, + 2HCOOHETEERY \\ o1+ 41O

+2C0O, 4 + Pt}

K,PtCl, + 2KCl + 2CO,

PtCl2"~ + 61~ <— PtIZ~ + 6CI-

PtCI2~ + 2K* ()~—=K,PtCl, |
e B

Na,PtCl, + 2NaCOOH=—==4NaCl + 2HCl + 2CO, }
+ Pt}
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[(NH,),PtCl,)
(NH ) 2PtC13:2Cl A+ oNH,Cl+ Pt
|->oNH, 1 + 2HCI}
¥
3(NH,),PtCl, Z=)NH,Cl + 16HC1} + 2N, 1 + 3Pt
|_~2NH, 1 + 2HCI
(NH,) ,PtCl, + 2H,0=H, PtCl, + 2NH, OH
(NH, ), PtCl, + 2NaOH=—=Na, PtCl, + 2NH, }

v

+2H,0
(NH,),PtCl, + (NH,),C,0,=—=(NH, ), PtCl,
R 485 5)

+ 2NH,Cl + 2C0O, 4
(NH,),PtCl, + N,H, «2HCI + 6NH j==—=8NH,Cl
+N,t+ P}

NH
[K,PtCl,] K,PtCl,—> (Pt(NH,)Cly)—,
| NH,
[Pt(NHa)zCIZJ«
K,PtCl, ¢z #) + 4KCN(a i 8)==K,Pt(CN),

+ 4KC1

K, PtCl, + 4KNO, =K , (Pt(NO, ), I + 4KCl
(EALSERE D
K,PtCl, + 4NH,OH=——Pt(NH,OH),Cl, + 2KCl
K,PtCl, + 2Na,S,0, —=—3NaCl+ 2KCl + Na,SO,
+ gSOZ +Pt+S

[H,Pt(CN),] 2H,Pt(CN), (0 + H,0,=2=2HPt(CN), |
(xe)
+2H,0
H,Pt(CN), + 2LiOH==Li,Pt(CN), + 2H,0
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H,Pt(CN),
)
H,Pt(CN), + ZnSO,_:—_’—'ZnPt(CN)AL +H,S0,
g é)
H,Pt(CN), + 2AgNO ,==—Ag,Pt (CN), | + 2HNO,
(aé)

[HPt(CN),] HPt(CN), - ==Ii(CN),| + HCN

2HPt(CN), + SO, + H,0 ~—~«3H Pt(CN), + SO,
2HPt{CN), (%) + CuCl, ‘Cu(Pt(CN),J, + 2HCl
2HP{(CN), + 2KI=—=2KHPt(CN), +1,
HPt(CN),

Gz
[K,Pt(CN),] 8K,Pt.CN),(x%)+ H,0,+H,SO, +10H,0
+KPt(CN),:6H,0
8K,Pt(CN), k) + Na,0, + 2H,SO ;4 ) + 10H,0
——2(K,Pt(CN) 3, KPt(CN), -6H,0
+K,SO, + Na,SO,

101 ,Pt(CN), &y + MnO, + 2H,S0, ===
9K ,Pt(CN), + MnSO, + K,Pt(CN), S0, + 2,0

10K,PL(CN), ) + PbO, + 2H,S0,— 2~

9K,Pt(CN), + PbSO, + K,Pt(CN),SO,
+2H,0

K ,Pt(CN),
K,Pt(CN), + CuSO, —==CuPt(CN), | + K,SO,
(Kt &mek&dl

Pi(NO,),=2=P10, + 4NO, 1 + 0,
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Pi(NO,), + 4HCl + 2NH,C1=2—(NH, ), PiCl,
+2NOY + 2H,0

PtS, + 20, DA 2502¢+Pt

PL(CN) , + KCN-Z=KPt(CN , ()
ZnPt (CN), + 6H,S0, + 2H,0-27nS0, + 350, 1

+4CO, 1t + 2(NH,),SO, + Pt}
+ BaSO, |
)50, + 2HI

Pt(NH,),I, + H,S0, () =——=

Pt(NH,),(NO,), + AHCI(;&)'_‘LP‘:(NHs)zch
+ 2NO+ 2H,0

CPt(NH,), ¢, BCL cpionmy) e B

CPL(NH,),Cl,] <!
CGX &)
(Pt(Nii,0H),3(0H), 30y ===H,(PI{OH) ]
(BARTBEEASTSH) GRaRREH®)
+ 2N, +6H,0
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FTiE W & R’

15,1 8 2s' Li=6,941
. . 700—800 .
[Li} ZLl(ig1t)+Hz“:———lZLII‘I
oLi+ClL,2201iC1

4Li+0, 2291i,0

(LikdZ A ¥ ER)

9Li +S—‘—L}—'les

6Li + N, ’—‘ZL 6L1+60H + 2NH,
€ 31 YT S
3Li + P Li,P
2L1+2C L1 C,
2Li + zsi LiZSi2
2Li + zNHsua.&Mé)% 2LiNH, + H,}

oLi + 2H,0—=2LiOH + H,
(3 R B TF48)

2Li + 2CO(q ) =—Li,C, + 0,4
2Li + 2CO, (x,1) ==Li,C, + 20,1}
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. [
oLi+ 2H,S (55 = 22ER oINS + H,p
9Li + 2HCl——s2LiCl + H, {

\ [ X% $-¥
OLi+ 2HCN g gy ZEBERERT i o 4 H A

2Li+H,S0, (#)=—=Li,SO, +H,%

2Li + 2H*=—=2Li* + H, }
(ZLi5 & f b ag o9 B )

» +Hy?t

——2LiBH,

2LiH + B,H,

21
LiCl + H,}

LiH¢s | 2y + HCl(5)):
oLiH + BeCl, 222 geny, + o1ic

ALIH + AICL, (240222 Lic AIH, T + 3LiCI

[L1,0] 2Li,0 +Si2=

4Li+Si0, - 76.3Fk

vl i3

3Li, 0+ 2A

2Li,0 + 2Ca0 + Si ﬂf’HLi +Si0, «2Ca0

3L120 + 2Ca0 + 2A1 ==gLi + 2Ca0+Al1,0,

(R ERR)
Li, O+ 2H"==—=2Li* +H,0
. f4% R
[LiOH) 2LiOH Y TTIR —=Lj,0+H,0

LiOH + H,0 iLloH H,0

«H,0,.3H,0
(ndkmiﬁc%wiii%ﬂmﬁ?)

. RX39. % &
LiOH + HCN i B LiCN + H,0
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BHERE MERTR

[Li¥F]

[LiCl1}

LiOH(;t gy +HCIO,

LiOH + HIO,——LilO,.H,0
CH IR

mETAETS

LiOH + H,PO,
LiOH + H,PO,

LiH,PO, + H,0
——LiH PO,, +H,0

3LiOH (i %) +H3PO4:;L13P04-H20+2HZO
(= 168°C 8T 4D

«H,0
+ 5H,0
(£60T B -TH)

9LiOH + H,Si0, (+) 22 1Li,5i0, «H,0 + 2H,0
LiOH (i 44 o) + HEQ, + TH,0=—=LiBO, +8H ,0(s 3
4LIOH + Hqu(CN)e(%{):Li“ Fe(CN)e + 4H 20

LiOH + C,H,OH + H,025 ¢ H,0Li. 2H,0
CE
9LiF + Ca0Z2CaF, + 14,0
2LiF (4 ) + 2HCl( % )=—=2LiCl + 2HF
2LiF + 2HCIO, ,+3H,0) + 2HF

29.6C

2LiF + 2HNO, + H,0=—=(LiNO,),H,0 + 2HF

2LiF + Na, CO L1 ,CO, +2NaF
2LiCl + 2Na + 2CHCH ,OH ( % 4 )—=2CH ;CH ,OLi
+ 2NaCl} + H,%

. AEE .
2LiCl + H,S0, 521,50, + 2HCI
2LiCl + H,C,0,=——Li,C,0, + 2HCl
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[LiCN)

1R
LiCl+ NH,F 2REERT e N, Cl
LiCl (30 9y + CaCl, (s 4)=2=LiCl+CaCl,
(L)
9LiCl + ZnCl, + 2H ,0=—=(LiCl), +ZnCl, + 21,0
(€22 )

LiCl + 2CdCl, + 7TH,0 22£.(CdCl, ), + LiCl.7H,0
(&4t e d)

LiCl + 2PbCl,==—LiCl. 2PbCl,

LiCl + CuCl, + 2H,0 =2=CuCl, - LiCl.2H,0
(Bbe 58 )

LiCl + AgNO,=——LiNO, + AgCl|
(Ca?+ Sr2+ Ba?*ay § k44 a8 4 & M e R

4LiCl + 2Na,PO, + 7H,0=—=(Li,P0O,)..7H,0
+ 4NaCl

3LiCl + Na,HPO, Lig,PO, | + 2NaCl + HC1
(ERETHR)
3LiCl + Na,HPO, + NaOH=——=Li,PO,| + 3NaCl
+H,0
4LiCl + Na,P,0, + 2H,0=—=Li,P,0,.2H,0
+ 4NaCl

2LiCl(x ) + Na,CO,==—Li,CO, | + 2NaCl
((NH ) 2CO5 47T 2 K 2 £ 4 R B

3LiCl + AgFe(CN) g==Li,Fe(CN), + 3AgCl|
(&)

GET TS5 8 L))
LiCN + H, O % 5 +)=——LiOH + HCN
LiCN + AgCN
LiCN + AgNO,==—LiNO, + AgCN|,

LiAg(CN),
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[Li,S]

Li,S + H,80, (#)=—— « +H,St
Li,S+ 4HNO, (3 )==2LiNO,; +S + 2NO, 1 + 2H,0

[LIiC10,] 2LiCIO, +H,S0, (y—=2%£-11,50, + 2HCIO,
LiClO, + NH, Cl———=LiCl + NH,CIO,

[Li,SO,] Li,SO, +H, oﬁm ,S0, +H,0
.7H,0
L;zsq + Ba(OH)r__leOH +BasSO, |
Li,SO, + HCl=—=—=LiHSO, + LiCl

Li, SO, +2HCI(;¢§-)=2LiC1+stO‘

Li, 50, + H,S0, 2L1HSO
(% 8)

Li,SO, + H,50,—2C*# 15,0, +H,

Li,SO, + BaCl,—=2LiCl + BaSO, |

Li,SO, (s oy + Ba(ClO, ), X 22 £ o1 5010, + BaSO, |

Li, SO, + Ba(BrO,;),==—2LiBrO, + BaSO,
4Li,80, +K,SO, + 5H,0==—=K,Li (SO,);+5H,0

98T __
Li,SO, +K,SO, - 3200, 60G Li, SO(iJ[i)SO

4Li,SO, +Na,SO0, + 5H,02C-

(Li;80,),+Na,S0,.5H,0

Li,SO, + (NH,),SO, izo"énﬁml SO,+(NH,),S0,

3Li,SO, + (NH,),SO, + 4H,S0,——
(NH,),S0,+(Li,S0,),+4H,S0,
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1i,S0, + Ba(NO, )ZézLiNoz #BaSO, |,
2Li, SO, + Na,P,0, L +8H,0
+2N<".ZSO4 +9H,0

*‘.
Li,SO, +K,CO, 221i,C0,| +K,SO,
Li, SO, + Ba(MnO,),: . +BaSO,|

[LiINO,] 2LiNO,~2X-1i,0 +NO,} +NO} +0, 1

20, +0,1
. + 2NaNO, + HNO,
#)==Li,CO,

3LiNO,
2LiNO, + (NH,),CO, 1.

+2NH,NO,

[Li,CO,] Li,CO, +4cgm C, +3CO

Li,CO,

Li,CO,; + Ca(OH) ;=2
Li,CO, +H S(qu)

2LiOH + CaCO,}
=Li,S| +CO,t +H,0
Li,CO;y(s= 21y +2H,S(%)==2LiHS + CO,} + H,0

Li,CO, + 2HCIO, ——=2(LiClO, +3H,03}
+CO, 1}
Li,CO, . +CO,1 +H,0
,+3H,0|
(»éan
+ ZCOZT
4)2'H20+C02T

EF)
RESHETRBTELRLK
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HTEE MEmETE

=—Li,S5,0, +CO,t1 +H,0

(?xé.fﬁnaﬂ
(RBFHpREbE RS

Li,CO, + ZHNOS—“'—ZLiNOa +CO,t +H,0

Li,CO, + H,PO, ZXEE®A 1\ PO, +H,0 +CO,}

9Li,CO, + 2H,PO, (; §) + 5H ,0—=
(Li,PO,),+7H,0 +2CO,1

(€] nfx)

Li,CO, + H,S,0,——

Li,CO, + 2H,PO, ++H,07
(% ah)
+CO,t

(ACO 88 fo i i)
Li,CO, + 2HBO, + 15H,0==2[LiBO, -8H,0)

+CO, 1%

PR

=——Li,B,0,.5H,0+H,0
+COZT

Li,CO, + 4H,BO,

b fe o A H .
Li,CO, +H,C,0, =EEXT 15 C,0, +CO,1

(€ 7))
+H,0

. Bkl
Li,CO, +BaS,0, + 3H20_"———7E~£———L125203 +3H,0

+BaCO,
515C

Li,CO, +K,CO, 2LiKCO,

%
2Li,CO, + 2K, Cr,0, 22 2L EX

(K,Cr0,),+(Li,Ct0,), + 2C0O,*}
2Li,CO4¢m) +H (Fe(CN),4 >
Li,(Fe(CN)¢gJ+-6H,0 + 2CO, ¢
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[Li,PO,] 2Li,PO, + 3Ba(OH),——=gLiOH +Ba,(PO,), |
Li,PO, + 2HCl——LiH,PO, + 2LiCl
Li,PO, + 2NH,Cl——=LiH,PO, + 2LiCl + 2NH,
[Li,HPO,] Li,HPO, + HCl——LiH,PO, + LiCl

[CH,CO, Li] o
+ 3CH,COOH
H,SO4E% %
2CH,COOLI + 8H,B0, £2tE 8415 8 0,0 10H,0 |
+ 2CH,COOH + H,0 + 50, 4

3CH,COOLi + (NH ) ,PO ,—~—Li,PO, |
+ 3CH,COONH
[Li,0.A1,0,4Si0,]
Li,0.A1,0,.4Si0, + 4CaCO, + 2NH ,C1 izLiCl
(2H L)
+ 4CaSiO, + Al1,0, + 4CO, 4 + 2NH3T +H,0

Li,0-A1,0,+4Si0, + CaCl, + 3CaCO, =25 LiCl

+ 4CaSiO, + A1,0, + 3coz¢
{LiAI(SiO,),] 2Li

+L12804
AR
SLiAI(SIO,), +K,50, 2222 i 50, + 2KAI(SI0,),
[Hb&EHEEP)
9LiNH ,——Li,NH + NH,

(BREFmEERL) (BRALE)
LiHS (%) +HCI LiCl+H,S?t
(LiHS),.C,H OH + 2HCl==2H,S + 2LiCl
+C,H,OH
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HHHEE HMERIR

Li N + 3H,0—=3LiOH + NH 4
Li,C, + 2H,0=—2LiOH + C,H, }

LigSi, + 2H,SO, (%x)=—=H,S + 3Li, 0 + 258i0, + S|
+H,O

9LiBH, + 2HCl (2 y——2-2LiCl + B,H, + 2H,

LiAlH, + 4CH,CHO + 4H,0==—4CH,CH,0H

+ LiOH + A1(OH),)
LiCAlH,) + 4H,0==LiOH + AI(OH) |} + 4H,}
2LiI0,+H,0 + H,S0,==Li, SO, + 2HIO,-H,0

911,50, +K,CO, + H,0-E£2%% ,k1i50,.H,0
AT g

+Li,CO,
CF a3 R b pi3es )
7Li,M0O, + 8HNO, (i#sy==Li,Mo0,0,, + 8LiNO,
+4H,0
. HERE

Li, CrO, (5 k) + POCroO, (sat) %;g—ﬁﬁg

Li,CrO, » PbCtO,
Li,Cr,0, + 2HIO, + Hzo%

Li, +Cr,0,+1,0,+2H,0

Li,C,0, +H,C,0,==2LiHC,0,

Li(NH,), PO, + 2HCl==LiH,PO, + 2NH,Cl

Li, (Fe(CN),J + 2CdSO, ===Cd, (Fe(CN)4J}
+2Li, S0,



15,2 # 3s' Na=22,9898

[Na} zNa+H2 2N H

180—200C

CFEe, HI12RMR)

PR EE300—400TC
2Na+0,G1%) Na,0,

(Na&i‘i&i{.i?l’& 6 R

2Na + S NaZS

(CES: S 2V-W:H)
2Na(me g5 +35===Na,S,
3Na + P=—==Na,P

54
4Na +Pb é‘——Na‘Pb

2Na + 2NH, %,Lﬁsw—

(s Nab g ANH; %R £ H-ak )
21
4Na + ZCOz + O2 ~—=2Na,CO,

2NaNH, +H, }

9Na + Si0, (1) + 2H,C0, =2=H,C,0, + Na,Si0,
+1,0

B f
3Na + 2KOH (@) M 2NaOH + NakK,

9Na + KOH (&) f‘—f;fi NaOH + NaK

NaH g i

2Na '+ 2NaOH = T 4500

————=-0Na, 0+ H, }
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BHEE WERTE

[NaH]

2Na + 2HCl (3 )y=—==2NaCl + H, }

0
9Na + 2HI~E=9Na]l + H, }

2Na + 28" (& & 1o 89 8)

Na + KF —t#8T . \ap+K

oNa " + H, 4

3Na + AlCI, HSNaCI + Al

i A NH
6Na + Snl, —E————————“ﬁNaASn + 2Nal

6Na + Pbl, —élfi—”Na Pb + 2Nal
Na + AgI* —= Ag], + Nal

iz SNHz ¢
9Na + 4Zn(CN), ;;;2=Na2n4l + 8NaCN

NaHg + 2NaCN
3NaHg + Hg(CN) ,===NaHg, + 2NaCN + 2Hg
2Na + K, [Fe(CN) ; ]===Fe + 4KCN + 2NaCN
2Na + Na,S,0;(g)==Na,S + Na,SO,
2Na + Na,S,D===2Na,S,0,

3Na + Hg(CN) ,= z

2Na + zNaNOZ(@)-—é——4NaZO+NZT

4ok
4Na + Na,CO, ===3Na,0+C
2Na + 2C,H OH(,@]()T:ZC H,ONa + H, ¢}

2Na + 2HC= cH=X 2HC:: CNa +H,1t
NaH + NH,===NaNH, + H,}

21
.
2NaH + 250, Mm S,0, +H,1}

NaH + CO,===HCOONa
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NaH + HCl==NaCl + H,}

4NaH + TiCl,==—=4NaCl + Ti + 2H, }

300—400
———BC—ZNaZOZ

(EHE)
(R AFACO8 T2 R 5Nati ., Na ,OR R hav v ed 2
8 A4 A Nay0, )
Na,O + H,0——=2NaCH
290—3107C
2Na, O + CO======Na,CO, + 2Na

Na,O0 + CO,=—=Na,CO,

[Na,0] 2Na,0+0,

3Na,0 + 2H PO, ===9Na PO, + 3H,0
Na,O + 2H'=—=9Na' + H,0

500°C,300P
[Na,0,] Na,O, + Ozm?g%?g%)
Na,O, + CO==Na,CO, + 119 f
3Na,0, + 2C0,==2Na,C0,+20,
(R4 @ Rfe A B & B8R
Na,O, + 2KO, + 2CO,==Na,CO, +K,CO, + 20,1
+ 98 F
5Na,0, +Cr,0; + 6KHSO ====2Na, CrO, + 3K,SO,

+3Na,S0, + 0,1 + 3H,0
2Na,0, + 2H,0===4NaOH + O, {

RiFex 2L &)
—11 -1 }2
Bp 2Na— O—O—Na + 2H,0==¢NaOH + O,
| B |
% Eex2(84)

S
Na,0, + 2H,0~2H,0, + 2NaOH

4L 5% Ak
9Na,0, + 2H, 022 5% Na0H + 0,1
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[NaO,]

[NaO;]

[NaOH}

=2INaOH + 20,1
Na202+2H O+2CO 2NapCO, + H,0,
Na,O, + 2HCl=—=2NaCl + H,0,

2Na202 + 2H2$04(7H7)——-—-2Nazso4 + 2H‘_]Oz

v
2H,0+2[0]

*
Na,O, + H,50, + 10H,0==Na,S0,+10H,0
+H,0,
4Na,0, +S*~ + 4H,0=—==S0%" + 8Na* + gOH "
2Na, O, . +50,Cl,
Na,O, +C,H 5OH=CZH 6ONa + NaOOH
(A4 £/0T)
2NaOOH==2NaOH + O,
O Bk T8 R R)

+H,0, +0,%
4NaO, + 2C0O,==2Na,CO; + 30,14

==Na,S0, + H,0, +0,%
+02T

&
ANaOH=r55"4Na + 2H,0 + 0, %

(A (ra i)

9NaOH + X , =2=NaX + NaOX + H,0
(X,=—Cl,. Br,. 1,)

A
6NaOH(m) + 20555 10000

NaOH (4 i) + 2Na=—=Na,0 + NaH
2NaOH + H,0,=—=Na, 0, + 2H,0

L PRE
Na,O, + 2H,0, + 4 H,0-LETRE

Na,0,.(H,0,),:4H,0}

—==92Na,CO, + 2Na + 3H, %}
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2NaOH + SO,=—=Na, SO, + H,0
NaOH + SO, (:i+ %) NaHSO,

i H
9NaOH + 250,22 E A ET o o 0 41,4

6NaOH + 4SO, + 2H,S===3Na,S,0,; + 5H,0

NaOH + SO, + CH,OH + I,===CH;HSO, + Nal
+ HI

2NaOH + SO,==Na,S0, + H,0

4ANaOH () + 6NO=2=4NaNO, + N, + 2H,0

2NaOHpg) + 4NO‘r—ﬁ%‘g—E‘2N::1NOz +N,0+H,0
NaOH(g) + NH,OH(@g) :NaOH + NH,; + H,O
NaOH + HC1 NaCl+H,O

NaOH + HI :Nal + H,0

NaOH + H,S==NaHS + H,0

2NaOH + H,S(;+ $)—==Na,S + 2H,0
NaOH(y ¢) + H,SO,==NaHSO, + H,0
2NaOH(z ¢) + H,S0,=—=Na,SO, +2H,0
NaOH + HNO;==NaNO; +H,0

NaOH + NH,Cl===NaCl + NH,1 + H,0

9NaOH ) + MSIO, (1) 22-Na, Si0, + M(OH),
(MA Rk o B A
MO +H,0

275T

NaOH + NaCOOH

Na,CO; + H,?

9NaOH + Na,C,0,22%)Na,CO, + H,}
NaOH + C,H,0OH=—=C,H,ONa + H,0

(A®) CREr )
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3NaOH + (C, ,H, ;C00) ,C,H,=—=C,H, (OH),
+3C, ,H, ;COONa

NaOH + /\I——COOH /\—COONa +H.0
\/—ococH M\/—OCOCHa :
(Lﬁsbk’l%ﬁx)

foy 7 12 4k

”f‘_.
[NaF] 12NaF + Al (S0,) s 22-3Na,S0, + 2Na, AlF,
KB
R
[NaCll  2NaCliss iy g s
(T8t HB e RE)

—===2Na +Cl, }

%
2NaCl¢xy + ZHZO———f—zNaOH +H,1 +CL%
~ v (lEHRE)
CREREME L) (HHE)

2NaCl(+) + 4SO

4NaCl + 250, + O, é—zNa ,SO, | +2Cl, 4
9NaCl s> + 5PbO + H, -PbCl,

+ 2NaOH
+PbCl,
+ 2NaOH

%
NaCl(gy +H,S0, ()~ —=NaHSO, + HCI}
500°C VA k

+) NaCl¢g, + NaHSO,=—=%==Na, S0, + HCI}

500—600C
2NaCl(g) + H,S0, (x)y===—==Na, S0, + 2HCI}

aNaCl(gy + 2H,S0, ¢y + MnO, =2=Na,S0,
+ MnSO, +Cl,1 + 2H,0
3NaCl + 4HNO, ===3NaNO, + NOCI +Cl, 1 + 2H,0
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2NaCl + CuSO, <——=Cu(l, + Na,50,

3NaCl + NaNO, + 4 H,50,2E-NOCI + 4NaHSO,
+Cl, 1 +2H,0
NaCl + AgNO,=—==AgCl| + NaNO,
. 208 A MNaCHR RN EACO, B, %
AR
NaCl(s oy + NH,HCO, «—=>NaHCO, | + NH,Cl

EiNaCl + NH, + CO, + H,0==NaHCO, } + NH,Cl

NaCl + KH,Sb0, TEAB AL . 11,500, | +KCl
(&)
9NaCl + K, H,Sb,0,—==Na,H,Sb,0,} + 2KCl
(R ek = f49) (ge)

(REHEYNFEZ)
NaCl¢x) +3U0,(C,H,0,), + Mg(C,H,0,),
+HC,H,0,==NaMg(UO,),(C,H,0,), + HCl
(H4 85 phBLEE R, # &)
[NaBr] 2NaBr+MnO, + 2H,S0,~2=Na,SO, + MnSO,
+Br, 1 +2H,0 (1 24 5)

9NaBr + MnO, + 3H,50,=2=2NaHSO, + MnSO,

+Br,1 +2H,0

4NaBr + MnO, + 3H,S0,=2=sNaHSO0, + Na,SO,
+MnBr, +2H,0
~ 9NaBr + PbO, + 4CH,COOH===Pb(CH,C00),
+ 9NaCH,COO + Br, + 2H,0
A

2NaEBr(g) + H,SO, (#)===Na,SO, + 2HBr!
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2NaBr(g) + 2H,S0, x)y=— . +2HBr T

+) 2HBr(%) + H,SO, (3)=—==50, 1 + Br, 1 + 2H,0
2NaBr(p) + 3H,S0, (;x)y==2NaHSO, + 50,1}

+Br, 1 +2H,0

(R R 6 R B)

NaBr(g) + H,PO, (% y=—=NaH,PO, + HBr4

3NaBr(g) + H,PO, (xy)=—=Na PO, + 3HBr?}

NaBr + NaOBr + 2HCl==2NaCl + Br, + H,0

5NaBr + NaBrO, + 6HCl==¢6NaCl + 3Br, + 3H,0
5NaBr + NaBrO, + 3H,S0,=——3Na,S0, + 3Br, + 3H,0

[Nal)l 2Nal+H,0, +2CO, +1,

2Nal(2% ) + COCl,==2NaCl + CO +1I,

CETAKAR)

Nal + HCl====NaCl + HI

2Nal + HOCl==NaCl + NaOH +1,

Nal + 3NalO,=——=4NalO,

2Nal + 3_NaIO4 + 3H,0=—=NalO; +2Na,H,10, +1,

« +HI
(B&td, ETH)

NaH,SbO, + HCl==H,SbO, + NaCl

~>HSbO, | + H,0
(&)

[NaCN] NaCN + Br,=——NaBr + CNBr
(BCLAERAAMGAL)

6NaCN + Fe + 2H,0 =2=Na, (Fe(CN), ] + 2NaOH
+H, 1

NaCN + H, 0 ‘NaOH + HCN
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75
NaCN + CO, + H, 0—=:Na,CO, + 2HCN1
§NaCN + Fe(OH) ,=—==Na, (Fe(CN),J + 2NaOH

A
9NaCN + CuSO, a4y == CN), 1 +Na,S0, + Cu)

[NaOCN] NaOCN + 2H,0 Z2EI* 2\ HCo, + NH,

NaOCN + NH, + CO, + H,0==NaHCO,
+ NH,OCN

NH,OCN===NH,CONH,

[NaSCN] NaSCN + Zsoz(,ki‘: ):NaSCN.ZSOZ
(E#8)
[Nags) 2Na ZS +0 N
2Na,S + 20, + H20:Nazszoa + 2NaOH
Na,S + H,0«~—=NaHS + NaOH
CEik 3 te)
NaHS + H;O<=—=H,S + NaOH
¥z, M,S+H,0e—2M*+HS™ + OH~
My s bAE)
B, S*”+1,0—=HS™ +0H"

Na S+Iz 2Nal +S

Na,S+S= Nd S,
Na,S + (x - 1)S=—=Na,S,
2Na,S + 450, + Na,COy==3Na,S,0, + CO,}

Na,S + Ca(OH), =2=2NaOH + CaS

Na,S + 2HCl==2NaCl + H,S

Na,S +H,SO, (#)==Na, SO, + H,S}

Na,S + 2H,S0,(%)===Na,S0, + S0, + S| + 2H,0
3Na,S + 8HNO,;===6NaNO; + 2NO? + 3S| + 4H,0
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Na,S + 2CuS=2=Cu,S + Na,S,

Na,S + CaC,—2=CaS + 2Na + 2C
Na,S + casm———casl +Na,SO0,

Na SO, + NaOH
+NH,;*

Na,S + NaNO, + 2H,0 <

5Na,S + 8NaNO, + 4H,0 ~X.5Na,SO, + 8NaOH
- + 4N, 1
Na,S + Pb(NO,) ,——=2NaNO, + PbS|
Na,S + 2CaCO, ~ZNa,CO, + CaS + Ca0 + CO, }
[Na,S,] 2Na,S, +30,==2Na,S,0,
9Na,S, + 30, + 10H,0==2[Na,S,0, +5H,0]
Na,S, + 7H,0, + 2NaOH=—=2Na,S0, + 8H,0
Na,S, + 2HCl===9NaCl + H,S} + S|
Na,S, + SnS=—=Na,SnS,
Na,S, + Na,S0,==Na,S,0, + Na,S
9Na,S, + 6NaHSO,===5Na,S,0, + 3H,0
Na,S, +KCN§—_NazS+KSCN
[Na,S,} Na,S; +10H,0, + {NaOH=—=3Na,SO, + 12H,0
[Na,S,] Na,S, + 13H,0, + 6NaOH=——4Na,SO, + 16H,0
[Na,S.] 2Na,S, + 30,——2Na,S, 0, + 65|
[NaHS)

NatiS + CO, + H,0=—==NaHCO, + H,S%}

2NaHS + CO, + H,0=—=Na,CO, + 2H,S%
[Na,CS,] Na,CS,—=Na,S, +CS,

2Na,CS, + 350, -2Na,S,0; + 2CS, + 3S}
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CO, +H,St +CS, +S4

Na,CS, +CO, +H,

)
[NaNH,} NaNH, +C NaCN + H,
NaNH, + H O—fNaOH+NH3‘f
NaNH, + N, O NaN +H,O0

[NaN,;] 2NaN, =~2Na + 3N, %

3NaN3 +NaN03 3Na20+ SNH

———

[NaCl0] 3NaClO=S9NaCl + NaClO,
NaClO + Hg=—=HgO| + Na(Cl
NaClO + €O, + H,0——NaHCO, + HCIO

NaCIO + 2HCl——NaCl + Cl,} + H,0
(KCIO . £ ¥ R 1)

NaClO + 2KI+ H,S0,==NaCl +K,SO, +I, + H,0
NaClO + 2KI + 2CHSCOOH—-— 2CH,COOK + NaCl
+I,+H,0

5
NaClO + NaCl0, 22=NaClO, + NaCl

+ NaCl
+H,0

+ 2Ni(OH), + NaCl
NaClO + MnSO, + 2NaOH=—==Na, SO, + NaCl
+MnO, +H,0

i NaClOLNa,S,0, fEf, BRELSTHARATAUTEAR
1§ 5
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NaClO + 2Na,S,0, + 2NaOH
+ NaCl
+H,SO,
5N
+ 2Na,S0,
NaClO + Pb(CH,COO),
+ PbO, + NaCl
(€3N
3NaClO + 2NaCrO, + 2NaOH=="3NaCl + 2Na,CrO,
+H,O

[NaCl0,) 4NaClO, =2=3NaClO, + NaCl

NaClO, + H,0, 2-2-NaCl + 20, + H,0

2NaClO, + 12HCIl 8 9NaCl + 6Cl, 1 + 6H,0

4NaClO, + 4H,S0, Z-NaHSO, + 4Cl0, + 0,1
 +2H,0
4NaCIO, + 4H,S0, 22 ,NaHSO, + 2C1, 1 + 50,1
+2H,0

2NaClO, +H,S0, + SO,==2NaHS0, + 2C10,}
2NaClo, + 2H,C,0, %) ==2CIO, + C,0,Na,
+2CO, % +2H,0

2NaClO, + H,C,0,
+ 2C102 + ZCOzT +2H,0

NaClO, + 3H,C,0,===NaCl + 6CO, { + 3H,0
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NaClO, + KC1=2=KCIO; + NaCl

(KCIO, ;6 # & 1 NaClOg s, & & 2kt 5)
2NaClO, + NH,SCN==2NaCl + HSCN + NH,

+ 30,1

A

[NaClO,] NaClO, NaCl + 20,
NaClO, +HCl(,=—=NaCl} + HCIO,
NaClO, +KCl===NaCl +KCIO, |

K
3NaClO, + 8NH,Cl 2Z3NaCl + §HCI + IN, 1
£12H,0

NaClO, + Na,S0, === |Na,SO, + NaCl
NaClO, + NH,NO, ()==NH,CIO, + NaNO,
2NaClO, + Cd(NH;) ,(NOy ), (44
Chsk &P
—=Cd(NH,),(ClO,),| + 2NaNO,
(ge&)
[NaBrO] NaBrO+H,0,——NaBr+0,1+H,0
A

3NaBrOx) + 2NH Cl¢g) 3NaBr + 2HCl1 + N, %

+3H,0
AfE
3NaBrO + CO(NH, ), ==3NaBr + CO,1 + N,
+2H,0
[NaBrO;] 5NaBrO; + 3Cl, + 3H,0=—=5HBrO; + HCIO,
+ 5NaCl

2NaBrO, + 3NH,OH==2NaBr + 3HNO, + 3H,0

3
NaBrO, + 2NaBr + 3NaCN + 3H,50, Z2E0E

3CNBr + 3Na, SO, + 3H,0
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[NalO) 3NalO=—=NalO, + 2Nal
(et 54T, AR E)
NalO + NaOH + HCHO=—=HCOONa + Nal + H,0

NalO + Nal + 2HCl==2NaCl +1I, + H,0

[NalO,] NalO, +Cl, +3NaOH

22 Na,H,10, ] + 2NaCl

2NalO, + 5S0, s+ 1,
NalO, + H,S
2NalO, + BaCl, Ba(IOa) | + 2NaCl
(4 &)
.1 +3H.O
2NalO, + 5NaHSOa__“ﬂ3NaHSO +2Na SO, +1,
+H,0
2NalO; + Pb(CH{COO) ,=—=Pb(10,),|
(&)
+ 2CH;COONa

[NalO,] NalO, +2Na,0 =2=Na,I0,
NalO, + MoO, + Na,CO, + 2NH,NO, + H,0—=
9NaNO, + (NH,),H,NalO, +MoO, + CO,?
00T

10
[Na,S0,] Na,SO,(q) +4H,

Na,S + 4H,0

100
Na,S0, (g + 4C2ENa, S + 4COY

Na,SO, (g) + 2C===Na, S + 2CO, 1

Na,SO, (m) + C===Na, S0, + CO}

2Na,S0, gy + C22E )N, S0, +C021‘

Na SO4(@)+2C+CB.C03(EI)

Na ;CO, +CaS|
+2C0, 1
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Na,SO, + CO ===Na,CO, + SO, }
CR A KT 6B wils .8

6Na, SO, + 2Fe,

+4Na CO, +9C0, 1

5

3Na,SO, + 2Fe, 0, +16C

NagFe,S; + 14CO%
+2C0O,%

38 ) Na,Fe(SO,),

300C
EF

2NaFe(SO,), + 3H,0
3Na,SO,(x k) +Fe,0, + 3H,SO, ()=
2Na,Fe(S0,), +3H,0
===CaS0,| + 2NaOH
CaSO,-2H,0
+ 2NaOH

3Na,SO, + Fe,0, + 35S0,

Na,SO,(xx) +Fe,0, +3H,S0, ()=

Na,SO, + Ca(OH),
Na,SO, + Ca(OH), + 2H,0=—=

4Na,SO, +SnCl, + 4H,0 —B—LSn(om‘ + 4NaCl
+ 4NaHSO,

Na,SO, (Fm#n ) +Fe, (SO s (Fru5) ‘@{;::&

2NaFe(S0,),
ffow ik

3Na, 80, (+4) +Fe, (SO 5 (+4)
2Na,Fe(S0,),

2
Na,SO, + 2NaCN -2
Na,SO, +BaC

Na,CO, +Na,S + COt +N,*
‘l +Na,CO;,
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Na,SO, +Na,CO, +2CaSEar-CaC0, | +CaSO,
+ 2Na,S
[NaHSO, ] 2NaHSO4([g) Ei{‘é——ﬁg——-——iJirsxa ,S,0, +H,0
Na,S,0, 22Na,S0, + S0, 1
9NaHSO, - H,0—ZLRER \1. 50, | +H,S0,
+2H,0

-A—':-;Na 290, +Na,S

u AL
2Na,SO, Oz(“;&j,g)-zN;:szO4

[Na,S0,] 4Na,SO,

9Na,SO, + 3C=2=7Na, s + 3C0, 1

Na,SO, +1, + H,0=—=Na,SO, + 2HI
(Cl;, Bl’z’ﬁ'*fuéﬁ&[‘_)

Na, SO, +H,S0,
+ 2HI
Na,SO, + 2Nal

Na,SO, ) + Stip)y=—— t’FNa S,0,

Na,S04 + 3Zn + 8HCI=—=3ZnCl, + 2NaCl + H,S?}
+3H,0
Na,SO, +H,0,-==Na,S0, +H,0

Na,SO, + HCl==NaHSO, + Na(Cl
(HC1A. i# 7))

Na,SO, + H,50, (%)==

—=Na, S0, +S0,4$ +H,0

. +K,HNS,0, +H,0
Na,SO, + 2HNO, == . +2NOt +H,0
Na,SO; + 2HNO, (x)==Na,S0, + 2NO,} + H,0
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3Na,S0, + 2HNO,==3Na,S0, + 2NO} + H,0

Na),
+ 4NaOH
Na,SO,
+ NaOH
Na,S0; + H-——C/ + CHCOOH=——
NH
H, e CH,COONa

\S0,Na

—£ Na,S0, +S0,1 +H,0
'11.&

[NaHSO,] 2NaHSO,

4Na, SO, =—=Na,S + 3Na,S0,
2NaHSO ;==Na,S,0, + H,0
NaHSO, +Cl, + H,0==NaHSO, + 2HCl
NalSO, +I, + H,0===NaHSO, + 2HI
2NaHSO, + 2I, + 3Na,

+3C0O,1+H,0

===Na, S0, + 2Nal

+3C0,1 +2H,0
4NaHSOa('gg) + Zn==ZnS0O, + Na, S0, + Na,S5,0,

+2H,0
2NaHSO; + Zn + SO,===ZnS0, + Na,S,0, + H,0
2NaHSO; + Zn + H,SO,==Na,S,0, + ZnSO,
+2H,0

NaHSQ; + HCl===NaCl + SO, { + H,0

NaHSO; +1, + 3NaHCO,=
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9NaHSO, + H,S0,=2=Na,S0, + 250, 1 + 2H,0

5NaHSO,
+ 2KHSO, +I, +H,0
2NaHSO,
NaHSO, +HCHO——.-—HOCH SO;Na
G X P RARE M)
;Na
+ HZO
2H,NCH,SO,Na + H,SO ,=——=2H ,NCH,SO,H
+Na,SO,
[Na,S,0,] +3S}

9Na, S0, + 20,=—=2Na,S0, + 20, }

N&,S,0, 22 Na,SO, +S|

tmfé.if(

4Na,S,0,~->=3Na,S0, + Na,S,

Na,S;=——=Na,S + 4S]
2Na,;S,0; + 0, (% 5 +)==2Na, S0, + 28}
(S2032- 7 v F54 K AL #)
Na,S,0; + 20,—==Na, SO, + SO %}
(REEIA KA K, BEALIOCHEHF)
SO,

. Na,S,0,m 3 R H L hNa,SO,
Na,S,04 +0,= Na,SO, +S| +0, ¢}

+ 6HC1
Na,S,0, +Cl, + H,0===Na, S0, + 2HCL + S|
Na,S,0, + 4Cl, + 5H,0==2NaHSO, + §HCl
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S0, +H,S0,
+ 8HCl
(Brogf TR £ A M) A
M2z, S,0%" +4Cl, + 5H,0===2S0%" + | 0H* + 8Cl~
2Na,S,0, +1,—="=Na,S,0, + 2Nal
(BB bk & 53 8% 44 8 0 7 sk 47)
Na,S,0, + 41, + 10NaOH—

Na,S,0,

2Na, SO, + 8Nal
+5H,0

E
Na,S,0, + Na,SO, +1,22Na,S,0, + 2Nal
,S+H,S0,

iE: %Eﬁ)ﬁﬁk%k?&ﬁﬁﬁﬁi@ﬁ%?&?ﬂ(o BA
B S, 0 BT HAEN, E€RIENEETHEENESY

===Na,S,0, + 2NaOH

2Na,S,0, + H,0,:
2Na,

SO +5H0

(S 042 .&&ri znfi‘f”f?zi)
Na,S,0,; + 2HCl==2NaCl + SO, 4 +S | +H,0

y 1k 18
5Na,S,0, + 6HCIEEEEL a5, 0, + 6NaCl

+3H,0
Na,S,0, +H,S O, ()=—=Na,S,0; + H,S }
Na,S,0,; + H,S0, (4#)=—=Na,SO, + S0, 4 + S|

+H,0
Na,S,0; +H,CO, (x+#) =—=NaHCO, + NaHSO,
+S}y
RERS

Na,S,0, + 2H, CO,———==2NaHCO, +H,S,0,

—-H.80, +S



430 #s+hE WERTE

Na,S,0, + BaCl,=——=BaS,0, | + 2NaCl
Na,S,0, + Ni(NH,CH,CH,NH, ), (NO, ) ,===
(€] =N -1 )
2NaNO, + Ni(NH,CH,CH,NH,),S,0,
CE &)

[Na,S,0,]

9Na,S,0 225 Na,S0, +Na,S,0; +S0,1
Na,S,0, + I, + 2H,0-===Na,S,0, + #HI

2Na,S,0, + 0,

Na,S,0, +0, + H,0=—=NaHSO, + NaHSO,

Na,S,0, +2AgCl + 4NH,OH=——=2(NH,),SO0,
+ 2NaCl + 2Ag + 2H,0
Na,S,0, + Co(C,H,0,),=——=C0S,0,+2NaC,H,0,
[Na,S,0,] Na,S,0, +2Na===2Na,S O,
Neasz»>2

+ 2NaCN + 2HCN

[NaNO,] 4NaNO,=2-2Na,0 + {NO +0, 4
- NaNO, + HCl—=NaCl + HNO,
2NaNO, + 4HI=——2Nal + 2NO +1, +2H,O
NaNO, + H,S0, (4,===NaHSO, + ANO,
9NaNO, + H,SO, (#y==—=Na, SO, + N,0, + H,0
9NaNO, + H,S0,——Nx,S0O, + 2HNO,

3NaNO, (g) + H,S0, (ZM)

Na SO, + NaNO,
+2NO +H,0
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NaNO, + NH,Cl=—==NaCl + NH,NO,

(FERERFHRL)

B
NaNO, + NH,C12EABET
(31 b‘i*]ﬁNzﬁfiEL’?}Z)

2NaNO, + 2KI + 4HCl===2KCl1 + 2NaCl + 2NO +1, + 2H,0

—ZL=—NaCl + N, 1 + 2H,0

+I,+2H,0
2NaNO
+Na,S0, +1I, +2H,0
NaNO ,CO,

+Na,HNS,0, + H,0
——Na,HNS,0, + CO, }
NaCl +N,O0+ 2H .0

NaNO, + NaHCO, + 250,
NaNO, + NH,OH.HCl

[NaNO,} ?NaNOs(@) L,NaNO +0,1%
. R LRNaNO B, HPIR LR e SRR Mk

A

9NaNO, + 10 Na—2
(b B THFHRL)

6Na,O + N ,%

NaNO, + 2 Na—2 Na,0 + NaNoO,
(R BEATRAFGORE)

400—A450
NaNO, ¢ 1. &) + Pb 22—LLppo 1. NaNO,

15,7
NaNO,; + 7H O(ﬁf m)NaNO +7H,0

. A .
2NaNOg (+1) +Si0, iz 3) ==Na,Si0,; +N,O,

NaNO, + Na,0=—=Na,0, + NaNO,
(BREHBATHEHWRRL)
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A4
NaNO, ;) + HF(4#) Taa it =NaF + HNO,

NaNO, (m + HCI (1,=2=NaCl + HNO, }
NaNO, (g + HBr(s,===NaBr + HNO,

A
NaNO, (m) + HI (5,===Nal + HNO,}
CBLBIUR et &)

NaNO, (g + H,SO, (1, —2=NaHSO, + HNO,
NaNO, +KCl===NuCl + KNO,
NaNO, + 3FeCl, + 4H Cl =2=3FeCl, + NaCl + NO

+2H,0
2NaNO, + NaH,PO,=——==Na,PO, + NO, + NO

+H,0

] A
2NaN03 + NaNHz :&-ﬁi‘{NaNa + 2NaOH + 202 T

5 e
NaNO, + 3NaNH, ===NaN, + NH, + 3NaOH

& R
#

[NaH,PO, ] 4NaH,PO, Na,P,0, + 2PH;1 +H,0
[Na,PO,] 5Na,;PO, +4Na;AsO, + 12HCl—=5Na,PO,
+ 12NaCl + 4As| + 6H,0
B
[Na,HPO,) 8Na,HPO, 22 iNa,PO, + Na,P,0,
+2PH; ;1 +H,0

4Na,HPO,-2=2Na PO, + Na,HPO, + PH, |

9Na, HPO, + SO ;22 5Na,HPO, + S|

Na,1{PO, + BaCl,=—=BaHPO, | + 2NaCl
(6 &)

(BaHPOyit ic s T 8)
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Na,HPO, + 2HgCl, + H,0=—H,PO, + Hg ,Cl,
+ 2NaCl
Na,HPO, + CuSO,——CuHPO,| + Na,SO,

CX AP
(CuHPO, it iz & F #CH;COOH ¢)

Na,HPO, + Pb(CH,COO0) ,——=2CH ,COONa

+PbliPO, )
(4 &)

(PbHPO; ik T a3 at)

[NaPO,) smg sy NaPO,(m)+ CoO-2—NaCoPO,
(e 9 K aER)

NaPO,(g) + NiO =2==NaNiPO,
(ke )

N FO,(m) + Cu 0=2—= NaCuPO,
3NaPO, gy + Cr,0,-2—=2CrPO, +Na,PO,

NaPO, + AgNO,=—==AgPO,| + NaNO,
2NaPO, + BaCl,=—=Ba(P0O,),| + 2NaCl
beRsd

[Na,BPO,] 2Na,HPO, Na,P,0, +H,0
Na,HPO, +CO, + H,0—=NaH,PO, + NaHCO,

o3
Na,HPO, + NaO H

Na,HPO, + NH,OH==>Na,NH,PO, + H,0

Na,PO, +H,0

Na,HPO, + HCl===NaH, PO, + NaCl

#* £300
Na,HPO, + NH,NO, =222 \.po . | + NaNO,

+NH,t +H,0

Na,HPO, + 5H,PO ===2NaH,P 0, + 4H,0
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Na,HPO, + 12(NH,),M00, + 23HNO ,——

2NaNO, + 21NH,NO, + (NH,),P0O,+12Mo0, | + 12H,0
2Na,HPO, + ZrO(NO,), + 2HCl==2NaNO,

+ 2NaCl + ZrO(H,PO,),

Ty
Na,HPO, + ZtO(NO,) ,~228% 7 0(HPO,)

+ 2NaNO,

[NaH,PO,] «NaH,PO, ===(NaPO,), + «H,0

NaH,PO, + NaOH —2EZ M 12 HPO, +H,0

AR R A A

===="Nall,P,0,, + 2H,0
+ NaHSO,

NaH,PO, + 2H,PO,
NaH, PO,

NaH,PO, + 2Na, HPO' NaP010+2HO
(=58 )

[(Na,PO,] . Na,PO, Hy/KM R
Na,PO, + H,0—==Na,HPO, + NaOH
BEPPO%~ +H,0~=——HPO:~ + OH"
Na,HPO, + H,0——=NaH,PO, + NaOH
Bp HPO;~ + H,O=H,PO; + OH"
6Na,PO, (#x) +3H,;0 + 45===2Na,S + Na,S,0,

+ 6Na,HPO,
2Na PO, (%) +3CaB,0,=—=Ca,(PO,),
+ 3Na,B,0,
[Na,P,0;]}
2Na, . +3Na,S0,

Na,P,0, + Na,CO,—=%2Na PO, + CO,}
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2Na,P,0, + Cu,(Fe(CN),j==Na (Fe(CN),J
+ Na,Cu,(P,0.),
===)2Na(Fe(CN )]

3Na,P,0, + Cuyg(Fe(CN), 3,

+ 3CuNa,P,0,
4Na,P,0, + Fe,(Fe(CN) ] y===3Na,(Fe(CN),]
+ 4NaFeP,0,
¥y #
[Na,CO,] NazCOS(m)mNa 0+ CO,1

4Na,CO, + 4Br, + BaS-2—gNaBr + BaSO, | + 4CO, 1

51
Na,CO (@) +2 C(m) + 241 F£=3CO + 2Na
(KoCOu £ s R A

BAE TN
Na,CO,(g) +4C+ N ,==— 9000 =—==9NaCN + 3CO

-138.5F %
Na,CO,(g)+ 3Mg_4 3MgO+2Na+C
Na,CO; + H,0==NaHCO, + NaOH
Na,CO, + 2H,0=H,CO, + 2NaOH
2Na,CO, + 3H,0,—=2Na,CO,.3H,0,
Na,CO
Na,CO4 + 250, +H, %)
2Na,CO, + SO, +H20—-=-—-°~2NaHCO3 + Na,SO,

Na,CO, (g4 +CO, + H,0 —~=2€_,NaHCO,

Na,CO, + BaO,===BaCO,| + Na,0,

Na,CO, + Ca(OH)2=:CaC03l + 2NaOH

Na,COy¢sip) + 4HF (s.4) ====2NaHF, + CO,%}
+H,0

Na,CO,; + H,S¢= 5 +) =>NaHS + NaHCO
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3NaHS 4+ 3NaHCO, + 2Fe(OH) ,—=Fe, S,
+3Na,CO, + 6H,0

Na,CO, +H,S =2=Na,S + €O, + H,0
Na,CO,(1—3%a:5m) + H,S<—=NaHS + NaHCO,
Na,CO, + H,S0,==—=Na,S0, + CO,} + H,0

Na,CO, + H,PO £*Na2HPO +CO,1 +H,0

Na,HPO, + NaOH- ik ==Na,PO, +H,0
Na,CO, + MgCl,=—=MgCO, | + 2NaCl

Na,CO, + 2NaCN 10°C4Na+3CO+N2

3Na,CO, 0% + 8CuS=—=4Cu,S + 2Na,S
+Na,S5,0; + 3C0O,%
(7 BCO 65 H M E ek £180°T)
50T
BEE &¥
Na,CO, -CuCO,+3H,0} + 2CH;COONa

2Na ,CO; + Cu(CH,CO0), () + 3H,0 —

—£—Na,S + Ca0 + CO, }

Na,CO, +CaS (+4)

9Na,C0, + NalO, + 6Mo0, + 17H,0 —2=2C0, 4
+Na I04+(M00O,;),+17H,0

Na,CO, + FeSO, A FeCO; | + Na,SO,

Na,CO, + MgSO,==MgCO,| + Na,SO,

Na,CO, + KHSO4——_—:NaHCO3 + NaKSO,

Na,CO; () +2NaNO, (@) +4S0, +H,0==
CO,t + 2HON(SO4Na),

90T
2HON(SO4Na), + 4H20(——~—m2NaHSO‘
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+Na,S0, + (NH,0H), -H,S0,

+H,S8i0, | +2C0, }

[NaHCO,] 2NaHCO, 28T \1,.CO, +CO,1 +H,0

NaHCO, + H,0<— NaOH + H,CO,

(€3 F-F &5 5 ¥ '3
2NaHCO, +S0,==Na, S0, +2C0,1 + H,0
NaHCO, + NaOH==-Na,CO, + H,0
NaHCO, + HCl===NaCl + CO, 1 + H,0
NaHCO, + HI===Nal + CO, % + H,0
NaHCO, + H,S0,==NaHSO0, + CO,1 +H,0

NaHCO, + NHAClﬁ?NaCI +NH,HCO,

9NaHCO, + 2NaCN S1EFA%E ) \0o o, + 2HCN
6NaHCO, + Al, (SO, ), === 3Na,SO, + 2A1(OH), |
+6CO, %

, +C0,% +H,0

NaHCOs + KHC4H4OB;-§KNaC4H4O,
CH L8 £47)
+CO,% +H,0
[Na,C,0,] Na,C,0,2%Na,C0, +CO

5Na,C,0, + 2KIO, + 6H,SO, (x)==K,S0,

+5Na, SO, +10C0O,t +1, + 6H,0

(NaCH,C00] CH,COONe (g, + NaOH g)—==Na, CO,
+CH,}

CH,COONa + H,S==NaHS + CH,COOH
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2CH,COONa + H,PO,==2CH,COOH + Na,HPO,
[Na,UO,} 2Na,UO, +H,0=—=Na,U,0, + 2NaOH
2Na U0, + S0, + 4H,

+4H,0

9Na, U0, + 6HCI( .~—h,=A-—2H3U04¢ + 6NaCl

300
Na,UO, + 3HBr¢ ai‘)z——'.gHsUO4 + 3NaBr

Na,UO, + 3H,S==Na,UOS, + 3H,0
(R 2 M kawm]
NayP + 3H,0==3NaOH + PH}

)
2Na,S0, + H,0==Na,S,0, + 2NaOH

Na,S,0, + 2KCN + 2NaOH=—=2KSCN + Na,S0,
+Na, S0, +H,0

Na,CS, ;—;—““T-Na S +CS,

—£_5NaOH + H,S1

6NaOH + 3CS,=2=Na,CO, + 2Na,CS, + 3H,0

9Na,(Fe(CN) 4] + 3H,S0,~2=Na, Fe(Fe(CN), 1|
(H &)
+3Na, SO0, + 6HCN
Na,Fe(Fe(CN),J + Na,COq + H,S=—=
Na,Fe(CN), + FeS+ CO,4{ + H,0
Na,Si0, + 4HCl=—




oA 439

NaAlSi,0, +3Na,CO, —2NaAlO, + 3Na,SiO,

HKB)
+3CO, 1%
Na,H,10, + 2HNO,(15%) NalO, + 2NaNO,
+2H,0

Na,Fe, (P,0,),+9H,0 + AgNO, ==

Ag Fe, (P,0,)4+4H,0} + 6NaNO, + 5H,0
CGrred &)

C,H,OHCOONa + 8H,0, + NaOH ==
C¢H,0,(ONa),«2H,0+ CO,%+20,%+8H,0
(& 4 )
Na(Hg),+NH,Clg s @)
AR
[(Na*#@¥ik) Na* +2Zn®* +300,%* + 9CH,COO™ ——
NazZn(UO,),(C,H;0,),}
CIIN TS
NaNO, + Zn(CH,C00), + 3UO, (CH,C00),
+CH,COOH + 9H,0==HNO,
+NaCH,C0OO+Zn(CH,C00), » 3U0,(CH,C00),+:9H,0}
(i, 54845 HH)
(R B & Fi XACH;COOHE 12 Fix i)
Na‘' + Co(CH,C0O0), + 3U0, (CH,CO00),
'+ CH,COOH + 9H,0===

NaCo(UO, ), (CH,C0O0),9H,0 + H*
(e, B8Rt

NaCl + NH, (Hg),

15,3 # 4s' K=39,102

360400

[K] 2K+H, 2KH
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KH + H,0——=KOH + H, }
KH + NH;=—=—=KNH, + H, ¢

9K + C1, 2ok

2K+ Br, as) =—2KBr

2K+Izé2Kl

PR X
2K +0,22K,0,
4K + 0,=—=2K,0

K + 0,2%x0,

Fi2u T 4 % KO,y
4K + 0, + 2CO,=—=2K,COy

oK +S2EK S
3K + P==—K,P

2K + 2NH SR B M orN, 4 H,p

2K + 2H,0==2KOH + H,}
(K8 AR 52)
6K + 6COZK ,C, 0,
2K + 2H*=—=2K* + H,}
2K + CuSO, +2H,0—K,SO, + Cu(OH), | + H,?}
10K + 2KNO,===6K,0 + N,

200C w4
9K + 2C,H, 228 A T ok HC, + H, }

200 v
oKHC, 2282 E ¢ ¢, +C,H, b

K'J,CZ + 2H20~—7?2K0}{ + Cz HZT
2K +2C,H,OH—=2C,H 0K + H,}
[K,0) K,O0+H,0=——=2KOH




[K,0,]
(KO.]

[KO,]

[KOH]

[KF]

K,O + As,0,==2KAs0,
2K ,0, e 21
2KO, +0,1
4KO, + 4H20:;4K0H + szo +30,%
4KO, + 2H,0——4KOH + 30,
4KO, + 2CO,—=2K,CO; + 30,%
4KO, + 4CO, 21
+021
ZT
(£ R4
E5NaOHAH KL,
6KOH (g ) + 40, (4 )=——4KO; + 2(KOH-H,0]
(B dse) (B
+0,1
4KOH (g + 40,—=4KO, + 0,1 + 2H,0
. +0,1
6KOH + 3S ———~'=2K2S +K,S0, +3H,0
2KOH + SO,—=K,SO, + H,0
KOH + CO,——KHCO,
0
KOH(sm#+) +H,CO G ¥, 4mm4)==KHCO,
+H,0
3KOH + CH,Cl,—==C,H,Cl, + 3KCl + 3H,0
—ﬁﬁmu»ﬂ#ﬁ&a>
4KF (@) + 4MnO, (m) ——4MnO+°K 0 + 2F,t
+0,1

(BB L4 e o H 5 ¢ it 1)
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6KF + Al(OH) ,=—=AIF, + 3KF + 3KOH
KF + HF==KHF,

2 fR250—270°C
2KHF, () ——————==2KF +H,4} +F,}

(A4 (ras)
2KF(m) + H,50, (x)===K ,SO, + 2HF}

EMmE P
M #41000°C

9KF + CaC,==25T_CaF, + 2K + 2C

6KF + AICl, + xHCl=—==AIF,«3KF + 3KCl + xHCI

2KF + 2CuSO4 +H,0=

CUF(OH) + CUKZ (504 )
+ HF

9KF (@) + 2KNO, (gy=2=2K,0 + 2NO + F, + 0,

850'C
[KCl} KCI (i) + Nas==—=NaCl + K}

(L& 44 &4
2KCl+ H,S0, (4 —2=K,SO, + 2HCI
KCI +H,S0, (i gy ——KHSO, + HCI

AHLOCHUT

KCl + HNO, <35/> =2 KNO, + HCl

Crap B THH&R

KCl + KHSO,=2=K, S0, + HCl

1k,
2KCl + 3MgCO, +3CO, +11H,02222

2(KHCO, «Mg(HCO, ), - 4H,07 + MgCl,

)
2CKHCO, - Mg(HCO, ), 41,032 2E2C ¢« co,

+2MgCO, +3CO,4 + 11H,0
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2KCl + 3{MgCO, »3H,0] + CO, 2C2-MgCl,
+ 20MgCO, -KHCO, « {H ,07
16KCI + 5Cd , [Fe(CNY 4 J + 4Li, (Fe(CN) { Jomes

16LiCl + 5Cd, (Fe(CN) g e 4K, (Fe(CN) (3
T %)
LB ETH & EBKD
KCl+H,C,H,0, + CH;COONa—=-KHC ,H,0,
+ NaCl + CH,COOH

o) +NaCl

g é)
(letr A MR B

K* ) + HC,‘i{‘O(,.rfi;%KHC‘H‘OSL
(RRGHERZETHRE, BAP)
[KBr] 2KBr(m)+ MnO,am) + 2H2504(5,»;)‘——“A—‘M11'SO,l
+Br,t +K,S0, +2H,0

9KBr + H,50, 222 ,1Br + K,S0,
2KBr + 4HNO, (4. #)===2KNO, + 2NO,
+Br,1 +2H,0
KBrm) + H,PO, (y—==KH, PO, + HBr|
(1B HBrég g 2
[KI]  4KI+O, + 4HNO, (6y—=4KNO, + 21, + 2H,0

2KI+N,O,

(B %2HNO, =2 N,0,+ 0, } + H,0)

2KI+MnO, +2H,S0, (i) —éMnSO4 +K,SO,
+I,+2H,0
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Fraw WERTE

9K1¢my + MnO, + 3H,SO0, (x) —22KHSO,
+MnSO, +1,1 +2H,0
KI + HCl==KC(l + HI
4KI + 4HCl(#) + O, (5 5 4)——=4KCl + 21, + 2H,0
6KI + 4HCL + O, (%) =—2KI; + 4KCl + 2H,0
A B8 e ok (L 40 B AR R
2KI + HOCl + HCl==2K(Cl +1I, +H,0
2KI (%) + 2H,S0,=—=K,SO, +S0,1 +1,1 + 2H,0
8KI + 9H,S0, (is ) ==(KHSO0,),+4H,0
+41, +H,S
2KI + 3H,S0, gy =—=2KHSO, +S0,1 +1,
+2H,0

8Kl(my + 5H2504(;4{)'—’EiHZST + 41,1 + 4K,S0,
+4H,0
(Nala# & 169 R )
2KI + 2HNO, + 2HCl=—=2KCl + 2NO +1, + 2H,0
2KI + 2HNO, + H,S0,==K,S80, + 2NO} +1,
+2H,0

A
KI + H,PO,=——=KH,PO, + HI}

4K1 + HgCl, (4 §y=—=2KCl + HgI, « 2KI

Hgl, «2KI + HgCl,—=2KCl + 2Hgl, |
(2 &)

Hegl, + 2KI=—=K,Hgl,
2KI +K,S,0,=—=2K,SO, +1,

2K1 -+ (NH,),S,0, (NH,>,S0, +K,S0, +1,
(G2 EN TS 3T D)
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2KI + 2KNO, + 4CH ,COOH=—=—4CH,COOK + 2NO

+1,+2H,0
2KI + 2CuSO, + H,SO,
+2H SO,
2KI+ 2CuSO, +2K,S,0,—=Cu,1, +K,S5,0%"
+2K,SO,
6KI +K,Cr,0, + 780,=—=Cr, (S0,), + 4K,SO,
+ 31,

X
2KI + 2K, [Fe(CN)y] =~ 2K,[Fe(CN) ] +1,
(AAMLETREY, REREEAESE)

[KCN] 2KCN +0, 2% skoCN

KCN +SF M KSCN + 16+ .
(HKCNA=Sm £ B tht5 ax) "

KCN + 2H,0-*% HCOOK + NH, }

KCN + H,O=>KOH + HCN?}
GEF # R AR B X)

KCN¢m) + H,0,(30%) — "KOCN+H o

KOCN + 2H,0===KHCO, + NH,
2KCN + CO,

s+ 2NH 1

KCN + PbO —=2-KOCN + Pb |

KCN + HC1==KCl + HCN*
(NaCNA R MR Bo AH%ETEREALHHTELRE L)
4KCN@x) + 5H, S5 )==2K,S + NH HS
+C,H{N,;S, |
(k&)
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KCN + 2H,SO, ()
+ CO?
2KCN + 2H,80, (%

+ (NH,),S0, + 2C0%
2KCN + H,S0, (+ 5% a)=—=2HCN +K,SO,

3KCN + CrCl,===Cr(CN), + 3KCl
(Cr(CNDyin i T F it € 9 KCN)
Cr(CN); + 3KCN (i1 #)==K [ Cr(CN),]
KCN + (NH,),8,===KCNS + (NH,),S

KCN 4 %) + KHS (4 ) —vé——:K S + HCN}

3KCN + KCIO, + 6HCl (%) 2=-3CNCI + 4KCI
+3H,0

KCN + NaHCO, *¥ KNaCO, + HCN{

KCN + H,CO,===KHCO, + HCN}
(= KCNigik 5% 4, $CO 8 & KD
KCN + KOCl=—=KCNO + KCl
2KCNO + 3KOCl + 2KOH==:2K ,CO, + N, }
+ 3KCl + H,0
+NH;1
(KCNO‘}""‘ﬁ'&"fn s LERTH KA

KCNO + H, SO, (#y==HCNO + KHSO,
CGRH, SO H A MR B, 12552 FIA)

o
4KCNO( ) + Co(CH,COOQ) ,=—=2CH,COOK

+K,Co(CNO),
(X% &)
H,
K,Co (CNO) 2220 ¢, cNO), + 2KCNO
(&)
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[KCNS] 2KCNS + 2H,SO

+2C0S +K, S0,

KCNS + 2H,S0, () + H,0 = “KHSO, + NH,HSO,

+ COS
(£H,S0,¢ % B &%, R4 HCOOH, COz, SO ¥ £ &,
Be&#ASH)
KCNS + 2HNO, (4#) A KHSO, + 2NO} + HCN?
+ (CNS),
+ 2KNO, + 2H,0

i
KCNS + KHSO, 222 HeNs + K, S0,

+3C0,% +3K,S0, +5H,0
[K,S] K,S+ 2HCl==2KCl + H,S}

[KCIO] KCIO——

+[0]

3KCI0-2-9KCl + KC10,
CAFR P EIT R &)
KCIO + H,0,==KCI + H,0 + 0, }

2KCIO + H,S0, ==K, SO0, + 2HCIO

[KCI0,] 3KClO, —2—KCl + 2KCIO,

9KCI0, +C1, ¥ “9KCl + 2€10,4

RoBet, CloR& S H#H4)

[KCIO,] 4KClO, 2 3KCI0, +KCI

b
2KCI0; “2KCI0, +KCl + 0,4

(. KClOg ¥ g2 2= 3%)
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2KC10W[nO 2KCl1 + 30, 4
(R Lﬁ'lnrf)

i¥. KClO, faMnO, ) i 57 B3 A B R 6T RE RIS O
9KCIO, + 4MnO, “—2KCl + 2Mn,0,

A
2Mn,0, ~—4MnO, + 30,1}

+) -
9KCIO, + (4Mn0,) ~~~2KCl + (4MnO,) + 30,1
a8
9KCIO, + 2MnO, fé«»zKMno +Cl,1 +0,4
2KMnO, —=="K,MnO, + MnO, + 0,4
K,MnO, +Cl, r-~~~2KCl +MnO, + 0,4
+)

2KClO, + (2Mr0,)===2KCl + (2Mn0,) + 30,1

KClO; + 3H2E‘
2KClO, +Br2—2KBr0 +Cl, %
3)2 +2KCl
+ 3HCl
2KCl10O; +1,==2KIO4 + Cl,
KCiO, +1,

KCIO, +S + H,0 =2=11,50, + KCl

KClO; + 3Zn + 3H,SO, + AgNO,=—=KNO,
+3ZnSO, + AgCl| + 3H,0

KC10, + 3Zn + Na OH=-=KCl + 3Na,Zn0O, + 3JH,0

KClO; + 2Al + 2NaOH=——=KCl + 2NaAlO, + H,0




& 449

KClO, + HZOL—E—HZT +KClO,
(M) (Ea#)
KClO; + 3MnO, + 6KOH=—=3K,MnO, + KCl
+3H,0
KCl0, + 6HCl(%)==KCl + 3Cl,t + 3H,0

P
KCIO, + 2HCI=2% k10 + 2HCIO

KClO, + 3H,S0,=—KCl + 3H,S0,

3KClO, + 2H, S0, (x)===2KHSO, + 2ClO,
+KClO, +H,0

KCIO, + H,S0, (x)==—=KHSO, + HCIO,

KCIO, + HCIO,
9KCIO, +H,C,0, —°—°~p~1< CO, +CO, 1 +2ClO, }
+H,0

21
KClO, +3H C 04 ==KCl +6CO, 1 + 3H,0

2KClO, + SHCHO"“ZKCI +3C0O,t +3H,0

KClO, + 3HCHO KCl + 3HCOOH
KC10, + 6KI + 6HCl==7KCl + 31, + 3H,0
.+ KCl+ 31,
+ 3H20

2KCl04+ K,S,0,—=2K,S0, + 2Cl0, 1 + 0,
' () ClO2#) 5 i)
KCIO, + 3KNO,—=3KNO, + KCI

610
[KCIO,] KCIO, + 8F£2CKCl+ 20,4

KCIO, () + H,S0, ()=2=KHSO, + HCIO,
CH R A E &% is T 44 HCIO )
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g ke th
2KC104(#¢})+H2504(%{)WC -K,S0,+2HCIO,
2KClO, + 2H,S0, (%)===Cl,0 + 2KHSO, + 30,1}

(B B AR A F)
+H,0

[KBrO,] 2KBrO, +1,=—=2KIO, + Br,

9KBrO, + 3C=2=2KBr + 3CO, 1
(NaBiOg o, T & s £ i # K5
KBrO; + 5KBr + 6HCl( ;% y==6KC! + 3Br, + 3H,0
KBrO, + 5KBr + 3H,SO,===3K,S0, + 3Br, + 3H,0
KBrO; (i3 %) + 6KI + 6 HCl( 3 )=—=KBr + 6KCl
+3I, +3H,0
KBrO, + 6KI + 3H,S0,===KBr + 3K,SO, + 31,
+3H,0

(KIO,] 2KIO,=2=2KI + 3021
4(KIO,« HIOsj ==4KI+110, +2I, +2H,0
KIO, +Cl, + 2KOH=2=KIO, | + 2KCl + H,0
KIO, + 21, + 6HCl===5ICI + KCI + 3H,0
2KIO, + 5S0, + 4H,0==K,SO, + 4H,SO, +1I,
KIO; + HIO; + 10KI + 11 HCl===11KCl + 61,

+6H,0

2KIO, +H,S0;==<K,S0, + 2HIO,
KIO, + 5KI + 6HCl 35 y===8KCl + 31, + 3H,0
KIO, + 5KI + 6KHSO, =—=6K,SO, +3I, + 3H,0
KIO, + 5KI + 6H,SO , +3H,0

2KIO, +5Na, SO0, +H, so ~—=5Na, so +K,S0,
(KBrOg & fin#) 5B

-+1, +H,0
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2KIO, + Hg(NO,),==Hg(10,),| + 2KNO,
(gé)
5H,SbO, + 2KCl +1,

+H,0

2KIO0, +5H,Sb0O, + 2HCI

[KIO,] 5KIO, +2MnSO,

+ 5KI0,
+2H,S0,

[K,S0,] 2K,SO,(m) + C2EL

&3 R
K,SO0, +50,=222 ¢ 5 0,

(H h 8 tr)

9K,50, + €O, 4

K,S,0,=2=x,50, +50,1

K,SO, +H,SO ,—-—'A-——-zKHso
9KHSO, (g,22%,S0, +S0, ! + H,0
zKHso4——————”’**m'§‘5'* 7 K,S,0, +H,0
K,S,0,22K S0, + S0, +

K,SO, +H,PO, 2XKH, PO, + KHSO,
K,SO, + Al,(SO,), +2

2KA1(S0,),+12H,0
[K,S,0,1 6K,S,0, +3I,==3K,S,0, + 6KI
K,S,0; + 2HCl==2KCl + SO, 1 +S| + H,0

K,S,0, + Cuso4=,Cuszoa¢ +K,S0,
(£e)
K,S,0,

.03} + 2KNO,

[K,S,0,] 3K,S,0, +Al,0,22A1,(S0,), + 3K,S0,

3K,5,0,(m) +Fe, 05 )=Fez(504 s +3K,50,
K,S,0, + H,0===2KHSO  Gr# & &)
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(K,S,0,1 2K,S,0,+6KOH==5K,S,0, +3H,0
2K,5,0, + 6KOH==K,S,0, + 4K,SO, + 3H,0

[K,S,0,] 2K,S,0,—2=2K,SO, + 250, + 0,1

9K,S,0, + 2H,022-9K ,S0, + 2H,S0, + O, 1
A

2K,S,0; +2H,0 4KHSO, + 0,1
AR TEMGE MR LT RRERBEL L)

2 H,SO
K,S,0, + 2H,0—=—=-2KHSO, +H,0,

[KNO,] 4KNO,=2=2K,0 + 4NO1 + 0,1

H
KNO, +Cl, + H,0528% o 1i¢1 4+ KNO,

KNO, +1I, + H,0==KNO, + 2HI

' KNO, + 3Cr0,=2—KNO, - 3Cr0,
(Ligic )
F A
KNO, + 4KHSO, (1) ——=N(SO,K), +K,SO,
+2H,0

KNO, + 3K,SO, + 2H,0=—= + 4KOH

[KNO,] 4KNO,=£=2K,0 + 4NO1 + 30, }
2KNO, 225 9KNO, + 0, 1

9KNO, () + C=2=2KNO, + CO, }

2KNO, + S+ 3C=—=K,S +N,1 +3C0,% + 169F
(x)\zmrmmwm

i 5% e I
6KNO, (g ) + 10Fe(s)——5F¢,0; + 3K,0+ 3N, }
(FBEHNNMEE R

KNO, + 3CH;COOH + Zn==Zn(CH,C00),
+ HMO, + CH;COOK + H,0
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A
KNO,(m) + H,S0, (;)=—HNO, + KHSO,
{HNO,=2={NO, 1 + 0,1 + 2H,0

KNO, + NH,Cl + 2HCl (4 §y=2=KCl + Cl, + N,
+3H,0

12KNO, +5((N,H,), H SOJ"“;“I.‘”f,“Iw 5K,S0,

+2KOH + 16N, * + 50,1 + 24H,0
24KNO, + 5C H, ,0,==24KHCO, + 12N, }
+6CO, +18H,0

(LR PR HILE R

(K,P,0,lcamusé K,P,0,+2CuSO,==Cu,P,0,|
(RE2)

+2K,S0,
K,P,0,+K Coa;zK PO, +CO,?

zK,P,0, +(KPOS),¢ :L‘K P,0,,
3K,P,0, +Cu,P,0,==2K,(Cu(P,0;),]

[K,CO,]1 3K,CO, +3Cl, 225K Cl + KCIO, + 3CO, 4
Qo TFTd K % £ 6T R )
K,CO, +1, + S0, + CH,OH==-CH, HSO, + 2KI

+CO,%

K C03+2NH3(§‘)+4C 2KCN+3C0T+3HZT
K,CO, + 2H,0«=——2KOH + H,CO,
R EX

2K,CO, + 4H,0 + CO,
K,CO,(KHCO,),+3H,0

K, CO, + Ca(OH),===CaC0, | + 2KOH
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K,CO, + H,S—KHS + KHCO,
K,CO, + 2HCN + AgNO,==KAg(CN), + KNO,
+C0,% +H,0

K,CO, + 2NaPO,==K,Na,P,0, + CO, }
kT

[KHCO,) 2KHCO, +(NH,),S0,5T5K,S0, + 2NH, 4
+2C0,1 +2H,0
(KHC,H,0,] KHC,H,O, +H,0
KHC,H,0, +HC1;H2C H 0 +KC1,

B81
[K"] 2K*+Na;[Co(NO,) ](xii‘)_“‘_——

C56 T A EE 49)

K,Na[Co(NO,)]| +2Na*
(E#&)
(MeE2K SR B

K*+ HC,

CH A8 AR (58&)

(KHC HOg iR iz it T 8k K 40
[K,0:Al,0,:68i0,] K,0-Al,0,.6Si0, + CO, +2H,0

CEKE)

ﬂUtVFIﬂK CO, + 4Si0, +A1,0 3*2510, +2H,0

(F*% 1)

ol

k&
ERE AR

Al1,0,+25i0, +2H,0 + 4Si0, + 2KHCO,
[K,S80,:Al,(50,);-2A1,0;]

K,0.Al,0,:6Si0, + 2H,CO, + H,0

K,S0,+A1,(S0,),+2A1,0,6H,0-2C

(ARE)
K,;S50,+Al1,(SO,),- 2A1203+6H ot
(RARE)
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20K ,S0,+Al, (50,),+2A1,0,7 + 3(CO+ H, ) 22

3(CO, + H,0) + 2K,S0, + 6A1,0, + 65O, }

K,S0,+Al,(S0,),*2A1,0, + 6(NH, + H,0) ==

K,SO, + 3(NH,),SO, + 2AI1(OH), + 2A1,0,
[K,SO,+Al,(S0, ), +4AI(OH),]

K,SO, - Al, (SO, ), *4A1(OH) ,22=T0C

K,SO,Al,(S0,),+2A1,0, + 6H,0

K,SO, +Al1, (SO, ),+2Al,0, + 3Ca(OH), ===
3CaS0O, + 2A1(OH), +2A1,0, +K,SO,
WL

K,SO, +Al,(SO,),+4A1(OH),
K,S0,+Al,(S0,), + 2A1,0, + 6H,0

KZSO4 'AIZ(SO4)3’4A1(OH)3 + 6NaCIM

K,SO, + 3Na,SO, +3A1,0, + 6HCl} + 3H,0

K,SO, + AL, (SO,) ,+ 4AI(OH) , + 3MgCl, 22— -C-

K,SO, +3MgSO, + 3Al1,0, + 6HCI4 + 3H,0

(it &M Lay)

KCl + NaB(C4H;) ,==KB(C,H;),| + NaCl
(o9 R H) ve) ‘

Ge K ey R B)

. .
KB(C¢H;), + 300,=—=KBO, + 24CO, +10H,0
K,S, + 2HCl==2KCI + H,S} + S|

‘ &
4KFe, (CN), +16H,S0, + 0,22 |KHSO0,
+ 4Fe, (80,), + 24HCN + 2H,0
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NH; %%
KNH, + AgNO S ER T ) .NH, | +KNO,

2(K,S0, -MgS0, J(g) + C=2=2K,S0, + 2MgO
+250,4 +CO, 4
K ,SO, +MgSO, +6H,0 + 2KCl===2K, SO,
+MgCl,+6H,0
2K,C,0, +FeC,0,===(Fe(C,0,),)*" +4K*

2KAISi,0, + 6CaCo, + 2NH, 1224 casio,
+ Al,0, + 2KCl + 6CO,} + 2NH 1 + H,0
K,SO,+Al,(50,), + 6NH,OH==K SO,
+3(NH,),S0, + 2A1(OH),

15,4 #8 5s' Rb=85,4678

[Rb] 2Rb+H,=2=)RbH
9Rb + X ,==2RbX

(BLAEE R

oRb + 0,22 Rb,0,

%.
Rb+0, (it #) 22-RbO,
4Rb + 0, + 2CO,=—2Rb,CO,
oRb +SZERD,S
(R A ARA R
3Rb + P===Rb,P

Fe # FeCly # 1t
2Rb + 2NH (1) ————=1=29RbNH, + H,

(5 &NHs A A Hp )
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2Rb + 2H,0=—=2RbOH + H,
BT
2Rb+ 2H" (£ g ey ==2Rb* + H,?

9Rb + 2C,H, —2-9C, H,Rb} + H, |
(RbH] RbH + NH,==RbNH, + H,}
RbH + H,0=—=

[Rb,0]
szo + NHS(W,;@—__——_——,_-RbNHz +RbOH
Rb,0 + H,0=—=2RbOH
R RA, MR

[Rb,0,] 2Rb,0, ==4RbOH + 0, }
[Rb,0,] Rb,0, +2H,0==2RbOH +H,0, +0, }

[RbO,] 4RbO, ==4RbOH + 30,*
4RbO,
2RbO, . +H;0,+0,%

[RbO,] ZRbO,;j':_‘ZRbO2 + OzT

[RbOH] RbOOH R {k & ¥ iy 5 KOHA ],

2RbOH + 2MgE5 29050 4 2Rb + H, 1

FLE
[RbF] 2RbF +H,50, 2225 gy S0, + 2HF

AAEFmBE
[RbCI] 2RbCI+ Mg W

(L3 b #]JRb)

RbCI +1,0, +H,0===RbI0, +HIO, | + HCl
(R &%)

2RbCI + ZnCl,===27nCl, - 2RbC1}
R 2 8 GR 2 B )

MgCl, + 2Rb}
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6RbCl + FeClg===FeC]+6RbCl
Gk 80E R
BBEERERFRLTHRER

2RbCl + NiCl,===NiCl, « 2RbCl},
GREBRICRERR)

2RbCl + MnCl,
CGREB A CRERR)
RbCl1 + 2SbCl,
RbCl

3RbC1+2SbC13 (RbCl)a 2SbCl, |

MnCl, « 2RbCl|

s)z'Hzol

CR 2 8 i)
(RBEWERERTHRED
2RbCl + H,PtCl,==Rb,PtCl,| + 2HCl
(R &)

RbCl () + H,C,H,0,=="RbHC,H,0, | + HCl

[RBIO,] RbIO, +1,0, + H,0-22-RbI0, - (HIO, ), |

[?h,S0,] Rb,SO, +Ba(NO,),==

-9RbNO, + BaSC, |

Rb,SO, + 2FeSO, + H,SO, + 24H,0= e LR

2R0Fe(SO,),+12H,0 + H, }

”
[RbNO,] 2RbNO, —-2-3RbNO, + 0,

s
RbNO, + HCIO, (i gy Z2-RbCIO, + HNO,
(%8

RbNO, + 2HNO,=—==RbNO, «2HNO,
(it ¥1.5) .
A BTG, BArok k154 k)



i b 459

[Rb,CO,] Rb,CO, + Mg fi—z—r—l—”—tiM 0 +CO,* +2Rb

Rb,CO, +1,0,=—=2RbIO, | +CO, 1
Rb,CO, , +CO,% +H,0

*—.
Rb,CO, + H,Sc0, 22-Rb,Sc0, + CO, 1 + H,0
Rb,CO, + 2H,TeO, ——(RbHTeO, ), +H,0 + CO, }

7 5
T P A A

{Rb,WO,] 12Rb,WO; + 14HCI + H,0 ==
14RbCI + (Rb,0 ), +(WO,),,+8H,0)}
(4 3)

15,5 4 6s' Cs=132,9055

[Cs])

(Xﬁ.&ﬁﬁﬁ.‘mi)
4Cs +02 + ZCO =—..2CSZC03

2Cs + 0, CS o,

» Cs+0,6Gte) —ﬁCSOZ
2CS+SMCSZS
093 1§10}
3Cs + P——=Cs,P
AREYT

Cs, Py

Fe % FeCla48 r.
2Cs + 2NH,===——=—==3CsNH, +H, }

2Cs + 2H,0=—=—=2CsOH + H, }
(RERIE IR B)

2Cs + 5P
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HHEE BERTE

[Cs,0]

[Cs,0;]

[CsO,]
[CsO,]

[CsOH)

Cs + CO==CsCO
2Cs + 2H*===2Cs"* + H, }

(AR AR B ERT)
2Cs +C,H,==C,H,Cs,

C,H,Cs, +2H,0—=C,H, + 2CsOH
2Cs + 2CgH;==2CHCs| + H, !
Cs,0+H,=—=CsOH + CsH
Cs, 0+ H,0—=2CsCOH

CRB LA

Cs, Ok esigi) +6H;BOyGit ) f‘Ti Cs,BgO, !
(B ik )
+9H,0
2Cs,0, + 2H,0==4CsOH + 0,%
Cs,0, +2H,0—==2CsOH + H,0,
Cs,0, +H,S0, (%#)=—=Cs,S0, +H,0,

-»H,0 + (0]
2Cs0, + 2H,0==2CsOH + H,0, + 0,*}
2Cs0,==2Cs0, + 0,1

LHy AP
==——2MgO +H, 1 +2Cs

(A CaMg7R =T # &£ X 69 K BL)

=N 4
=) s

6CsOH + 4Fe=--=2Fe,0, + 3H,1 + 6Cs

2CsOH + 2Mg

4CsOH ) + 6NO =2=4CsNO, + N, 4 + 2H,0

2CsOH + CrOy==Cs,CrO, + H,0
Cs,CrO, + MgCrO, + 6H,0==

Cs,Mg(Cr0,),+-6H,0}
€ 7Y
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9CsCH + H,S + 2H,0 ZABAZ o o 4H,0]

CsOH + HCN===CsCN + H,0

CsOH + HBrO, CsBrOsL +H,0
43
CsOH (i) +HyBOy +H,0,(4 §) ==
CsBO,-H,0| + 2H,0
Crinm N RILE, #E—H mAXREEN I H)
{CsCly CsCl + Br,=—=CsCl.Br, |
2CsCl + Br, + Cl,==2CsCl,Br|

(_:,iwkﬂa o, #EHH)

2CsCl + 31,
(€3 QJ* un)

2CsCIBrl
Gk &5 )

2CsCl +1, + Bry=—=

2CsCl + Ca CaCl +2Cs

LhEYm

2CsCl + Mg 7oo°—8oo‘c'MgCJ + 2Cs?

(L b #]5Cs)

2CsCl + Ag,0 + H,0==2CsOH + 2AgCl
(AgClit Ag,0 2 30%)

2 0sClO, | + HCI
G ay)

-3
CsCl + HCIO, (it §) 2

CsCl + H,SO, (;+ ) ==CsHSO, + HCl
CsHSO, +Ba(OH), (s 44 )===CsOH + BaSO, |
+H,0

1 ===Cs, )
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EHEZ WERTE

[CsBr}

6CsCl + FeCl y==—=FeCl, - 6CsCl},
(BRESY) (ARFBIIUELELR)
2CsCl () + CdCl, ===Cs, CdCl, }
2CSCl + NiCl,, —===-NiCl, + 2CsCl
(R CGREER) (#E)

n’

CsCl + CuCl,=——=CsCuCl |
3CsCl + 2CuCl, + 2H,0—==Cs,Cu,Cl,+2H,0)}

e
CsCl + HgCl, (5 ) =—=CsHgCl, |
[CAR TP

FAKE
"ﬁh;— CsHg,Cl,}

CsHg,Cl, + HgCl

CsCl + KBr ,_g, CsBr +KCl

¢ + 2HCI
(iré,fi
2CsCl +H2C4H4Oa——CSzC4H4Oel + 2HCI
CsBr + Br,=—=CsBr,
CsBr;x) + 2Br,=—=CsBr|
(4= &)
2CsBr + 1, + Br,=—=2CsBr,I|
U8 7))

==Cs,HgBr,|
(g&)

2CsBr(#) + HgBr,
(R BAHESER)

2CsBr + CuBr,=—==Cs,CuBr, |

CsBr + CuBr, CsCuBr, |

2¥
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3CsBr + Hgl ,===Cs,HgBr,1, |
(Fe8%H)

[CsI] CsI(+g4) +Br,=—CsIBr,

CsIBr, =2=CsBr +IBr
[Cs,S0,] Cs,SO, +Ba(OH),

===9CsOH + BaSO, |

A2
Cs,SO, (4i) +H,S0, ='i~cS S,0,) +H, 4

Cs,SO, (#i&) +5SnCl, + 2HCl==Cs,SnCl,|
+H,S0,
Cs,SO, + BaBr,——=BaSO0, | + 2CsBr

R4
Cs,S0, +Bas,0, 228 ¢ 5.0, +BaSO, }

Ca,SO, +Ba(NO,),===2CsNO, +BaSO, |

Ak
[CsNO,]  2CsNO, 22,CsNO, +0, 4

2CsNO, +Si0, =2=Cs,Si0, +N,0,}

AR e

CsNO, + HNO, (;t ¥1.42) ——=CsNO, «HNO,

CsNO, + Fe(NO,), + 7H,0=—=

CsNO, «Fe(NO,),-7H,0
(GRes i)

A ¢sNO, -Bi(NO,),
(REAKRER)

CsNO, +Bi(NO,), =

60
| CsN08+KMnO4(¢,;.,.;g;&) HT csMnO, | +KNO,

[Cs,CO,} Cs,CO, =55=Cs,0+CO, 4}

31‘)1%

®ET
Cs,CO, + 2H,0, (30%) —=—=Cs,CO,+2H,0, |
Cs,CO, + H,0 + CO,==x2CsHCO, |
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BTHEE WERTE

Cs,COum. @iy +250, +H,0===2CsHSO, |
+CO, ¢}

2Cs,CO, + 250, +2Cs, HPO, 22Cs, P, 0,
+2Cs, 80, +2C0O, 4 +H,0

Cs,CO, + 2HF 2 oCsF + H,CO,
Cs,CO, + 6HF(40% 54> +5SnCl,=—=Cs,SnF,
+4HCl +CO, + +H,0

Cs,CO, + 2HBr222CsBr | CO, + +H,0
(% am)
2CsI | +CO, 4 +H,0

(% dh)

Cs,CO, + 2HI

a4 M)
Cs,COycie v
Cs,CO, (it ) + 2HIO4=2CSIO4¢ +CO,1 +H,0

......

+H,0

< s 3 m
3Cs,CO, + 2H,PO, + 7H,0 SEAELEX

2(Cs,PO, +5H,03| + 3CO, }
ARAs AL

Cs,CO, +H,PO, 2RABLREA o 1pPO,.H,0|
+CO,¢

i
Cs,CO, +2H,P0, ERABEEL )ty PO, | +CO, 1t
+H,0

Cs,CO, +2H,C,H,0O, “"ZCSHC H,0,] +CO,%
(ﬂé‘-a

+H,0
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[Be]

F+AE wWigR

16,1 $ 2s* Be=9,0122

(Xz——" 2~ Clz\ Brz\ Iz)

Be + Br, (;i"t.

Be +1,==Bel,
2Be + O,==—93e0
(At 4 7% BeOy)

iy
m#-ixaoo‘c

Be + S=—=- ——==BeS

3Be + N, ot-Be, N,

2 9001:
Be,N, + 6H,0=—=

A B
2Be + C A—&——-BHC

1000C

=-3Be(OH), + 2NH, }

3Be+ 2NH,
Be+H, (0] (%= :U'=Be0+ HZT
+H,t

~Be,N, + 3H,

(JM&‘J\')
Be + 2HCl(+x1 5) ==BeCl, + H,*}

Be + {NH, Cl&m&q,BeCI *«4NH; + 2HCl + H,
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B2 AL

= = =BeCl,+ 2NH, + 2NH,}

BeCl,« 4NH,

3Be+ 4NH Br + 6NH,; ¢z 4)
(BeBrz)z-Be(NHZ)z-SNHS +3H,1

Be(sy +C, H BeCz +H,?t

¥
[BcO]  2BeO+ 3C MB%C +2C0%

+4CH %

BeO + C+ Cl, XEpecy, + COY
~£_BeF, + H,0

BeCl, + H,0

BeO + 2HF ( y)
BeO + 2HCI

F-3
9BeO + H,SO, + 2H,0--2-BeS0, +BeO + 3H,0
Ch YCR)

BeO+ H SO‘:=B(‘SO +H (0]
BeSO, + 4H,0 == BCSO «4H,0

BeO + 2HPO, (4 &) —SoBe(PO, ), + H,0
[

BeO + 11, PO, + 2H,02=

BeHPO,.3H, 0}
(AR
=—=BeCl, + CO,*
21
[Be(OH),] 4Be(OH), + CO,=—=BeCO,+3Be(OH), + H,0
Be(OH), + CO,= BeCO, + H,0

Be(OH), + 50, 2EXERY pooo. +H,0

Be(OH), + 2NaOH ;4 ) ===Na,BeO, + 2HH,0
O KOHA £ 085 B

Be(OH), + NaOH===NaHBeO, + H,0

BeO + COCl, -
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Be(OH), + 2HCl——BeCl, + 2H,0
Be(OH), + 2HIO,===Be(10,), + 2H,0
2Be(OH) , + H,SO, ===BeSO, + BeO + 3H,0
Be(OH), ,+4H,0
Be(OH), + 2HNO, + 2H,0=—=Be(NO, ), +4H,0
Be(OH), + 2H*=—=Be** + 2H,0
4Be(OH) , + 6CH,COOH—=Be ,0(CH,C00)
+7H,0

. Be(OH), + H,C,0, + H,0 22-BeC,0, 31,0}

2Be(OH), + 3KHSO, + 6H,0=™

K,SO,+(BeSO, ), »9H,0 + KOH

Be(OH) , + BeSO, + 2H,0-2=

BeSO, +Be(OH) , - 2H,0
(EABTFER

Be(OH) , + 2NaHCO —iﬂLBe(OH) ,+2NaHCO,

2(Be(OH) ,+2NaHCO, ] Be(OI-l)2 + H,CO,
+NaHCO, + Be(OH) , -NaHCO, -Na,CO,

Be(OH), + (NH,),CO, + {HF == w (NH,) ,BeF, |

+CO, + 3H,0
Be(OH) , + 2(NH,) ,CO,===(NH,) :(Be(CO;) ;]
+ 2NH,OH
Be(OH) , + 2KHC,0, (4 40) ===

K,0.Be0- (C,0,),+H,0} + H,0
(& 4%m)
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FliAw BiemBRTE

[BeCl, ]

[BeBr,}

Be(OH), + 2NaHC,0,, ——
Na,0.BeO. +(C,0,),*H,0| +H,0
(R &M
Be(OH), + 2NH HC,0,=—=
(NH,),0.B:0.2C,0,] +2H,0
(L& s

4Be(OH), + 4{K,0+C,0,) + 3H,0- 2%

(K,0),- (BeO),+(C,0;,),+5H,0| + 4KOH
(REHG)

2Be(OH), + 2(Na,0+C,0,] + 5H,0-2L yNaOH
+ (Be0),+(C,0,),-5H,0]

100
4Be(OH), + 4C (NH,),0-C,0,) + 3H,0°=

4NH40H + ((NH,) zojz ¢ (350)4 ¢ (C,_Oa)‘ ° 5H20

kM

BeCl, + 2H,0 Be(OH), | + 2HC1

+ F] 45
BeCl, + 2NH, 23 ZoEEBeCl, «2NH, |

BeCl, + 2NH, OH=—=Be(OH), | + 2NH,Cl
BeCl, + SnCl, + 8H,022BeCl, -SnCl, - 8H,0

2BeCl, + 3HgCl, +6H,0 EAERAR
(HgCl,) 3+ (BeCl,), «6H,0
BeCl, + Na,HPO, + 3H,0=—=BeHPO,-3H,0
+ 2NaCl
CGREE T4

EMEZLY

2BeBr, + 0O, mi - 2BeO + 2Br,

BeBr, +H 2OaBeO + 2HBr
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-21— =117
[BeSO,] BeSO, + °NH, (4, ————C=BeS0, . 2NH,

BeSO, + 2NH ,OH (st )==Be0+H,0|
+(NH,),S0,

BeSO, + Ba(ClO, ), + 4H,0 21224

Be(ClO,) ,+4H,0+ BaSO, |

BeSO, +K,SO, + 5H,052-8e50, -K,50,-5H,0
BeSO, () + 2K,SO, () + H,S0O, + 4H,0=—=

BeSO, « (K,SO,) , «H,SO, « 4H,0
o5 i

3BeSO, + 2Na,SO, + 12H,0
(BeSO,),+(Na,S0,),-12H,0
CH 3k 45 3h)
ERAR
BeSO,+« (NH,),S0,.2H,0
==Be(NOQ,;), + BaSO,
(g&)

BeSO, + (NH,),SO, + 2H,0

BeSO, + Ba(NO,),

1i4-.:

BeSO, + Ba(NOy), +3H, 0

S Be(NO, ), +3H,0

+ BaSO, |
. + 2650,

+ 1302T + 2LBcCr04-(BeO)”c23H20]
(k# &)
BeSO, + 2CH,COCH,COCH ;==Be(C;H,0,),
+H,S0,

[Be(NO,),] 2Be(NO,), ='ﬁ’==2BcO+ 4NO, 1 +0,1
Be(NO;), + KHCO;===BeCO, | + KNO, + HNO,
BeCO, + H,O0=—=Be(OH), + CO,¢
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Be(NO,), +Na,CO,;==8eCO, | + 2NaNO,

B B

3(Be(NO,),
Be;(PO,),6H,0} + 4NaNO, + 2HNO, +3H,0
Be(NO;), +K,CrO,—=BeCrO,| + 2KNO,

BeCrO, + 2H20"kﬁ‘Be(OH) ., +H,CrO,
[BeCO;] BeCO, +CO, i+ §) +H,0==<Be(HCO,), ()
BeCO; + 2HCl===Be(Cl, +CO,} + H,0

BeCO, + H,CrO, () + H,0 22=BeCr0, +H,0

Ga )
+H,CO,
. o
BeCO, + 2HCOOH ==L (1C00),Be
+H,C0,
LH,0+CO, 1
LAt E

BeCO,; + 2HC,H Osz C,H,0,),

+CO,4 +H,0

AARE

BeCO; + H,C ,H,0, + 2H, Oﬁiwt

CEE®)

£=2-BeC,H,0,+3H,0

+CO,4
3BeCO, + 2KIO, ——Be, (I0,) , + K,CO; + 2CO, 1}
BeCO, + Na,CO,===Na, (Be(CO,), (i)

: 1000C
[Be,C] 3Be,C+4NH, (%) 2Be; N, +3C+6H, 1
Be,C + 4H,0===2Be(OH), + CH,}

(Rt ML)

ACO R ¥

o~ BeF, + 2NH, + 2HF

Be(NH,),F,
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BeHPO, + NH,OH=—

BeNH, PO, | +H,0

Be(Be(OH),1,CO, + 4(NH,),50, = *!"4BeSO
+CO,% +8NH, + 7TH,0O
7{BeCrO,«H,0] + 5H,0===BeCrO, - 6Be(OH),
+6H,CrO,

Be(OH) . (CH,COO) + 2HNO,
Be(NO,),+4H,0 + CH,COOH
Be(OH) (CH,COO) + H,0=—=Be(OH),
+CH,COOH

Be(OH),——

BeO+H,O

. £ 15
3Be0: Al,0,+6Si0, + Ca0 ===3Bc0-Al,0,
+6CaSiO,

Be, (OH),C,0,H, + NaOH-——Bc,C,0,H, - NaOH
Cas X8 4 Bk 48
+Be(OH), |

16,2 $ 3s* Mg=124.3205

[Mg] Mg +X,==MgX,
(X3=F;, Clz, BryO 5Bryk Met & mik)

2Mg + Oz zMgO

Mg + S———Mgs
(5Se, Ted AL Mm&EM)

3Mg +N, 2%-Mg,N,

2 560°C

Mg,

+ 2NH, 4
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3Mg+2P == \/IgsP
(Cas 7 X 4 &)
#
Mg + 2c22MqC,
MgC, + 2H,0==Mg(OH), + C,H,}

550—600
oMg + Si mCM g,Si

Mg + 2H, otL Ms(OH)z +H,1t
Mg + H20(§)=Mg0+Hz$
oMg + CO, 22 9MgO + C+ 198 Tk

(K, Ca, Zn34# £ 1fh g &)
Mg+ H,S(z4) ==MgS+H,?}

Mg + 2H" (2 s eym) ==—=Mg** + H,}
(Mg # £ 7T 5 T H,COy)

Mg + H,SO0, (4#)===MgSO0, + H,}
4Mg + 10HNO, (jr #) ==4Mg(NO,), + N, 0%
+5H,0

3Mg + 8H* + 2NO;==3Mg?* + 2NO + 4H,0
(A # HNO,y /Mgt B &)
3Mg + 2FeCl, + 6H,0=—=3MgCl, + 2Fe(OH),

+3H,%

oMg + TiCl, 22T 4 aMgCl,

00
Mgy + C,H, =-'C'—"Mgcz +2H, 1

HgCl, %1t
Mgt x> + 2CH,OH (£4) 5o m ME8(OCH, ),

+H,?
Mg(OCH,),
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A
6Mg (4) + CeH,,0,(m) = =6MgO + 6C+ 6H, %
O &%)
(REMeg) 7 k2 —)

2000 Ak
(Mg0] MgO + € 22E2E ot 4 Mg e nix

MgO + C+Cl, 23°°—C-Ms;CI +COY

MgO+H,

16007

2MgO + 2CaO + Si(Fe) =Ca,SiO, + 2Mg
MgO + 2HCl==Mg(Cl, + H,0

MgO + H,SO0, ==MgS0O, + H,0

MgO + 2HNO,=—==Mg(NO,), + H,0

MgO + MgCl, + H,O==-2Mg(OH)Cl

MgO +50C1, —=22C \1ec1, + S0,

[Mg(OH), ] Mg(OH)ZéMg0+ H,0
Mg(OH),
Mg(OH), + 2H" :—Mger + 2k{20
Mg(OH), + 2H,CO,===Mg(HCO,), + 2H,0
Mg(OH), + 2NH, Cl==MgCl, + 2NH,OH
Mg(OH), . +CaCO; + H,0

[MgF,] MgF, + NaF===NaF.MgF,

+ R
[MgCl,] MgCl,(u) =——Mg+ Cl,}

X F135C
MgCl, +6H,0 2====Mg(OH)CI + HCI} + 5H,0%

X F527¢C
MgCl,.6H,0 =——=MgO + 2HCIt + 5H,01%

L HCI& %+

MgCl; +6H,0 S=="=MgCl, + 6H,0
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MgCl, + H,O0===Mg(OH)Cl| + HCI
ClE % A& T iR )

28
aMgCl, + H,0 2% e oct, | + 2HC

MgCl,(30%)+MgO+ H O“‘—.C—2Mg(OH)C1

CHFKRD
MgCl, + 2KOH==--Mg(OH), | + 2KCl
(f &R
MgCl, + H,PO, + 3NH,OH==MgNH, PO, |
(g &)

+ 2NH,Cl + 3H,0
MgCl, + 2H,C,0, + 2NH,0H=Mg(C,0,),
+2NH,Cl + 2H* + 2H,0

MgCl, + Na,HPO, + NH,OH==MgNH PO, |
gé&)
+2NaCl + H,0

2MgNH, PO, —MgzP O, +2NH, +H o
(AW EH &)
MgCl, + Na,HPO, + NH; + 6H ,0=—=
MgNH,PO,.6H,0| + 2NaCl
(gé)

. .MgCl, + Na,NH,PO,==MgNH, PO, | + 2NaCl

(§&)

+6H,0/| + NaCl + HC1
MgCl, + Na,HAsO, + NH,OH=—-MgNH, AsO ]
+ 2NaCl + H,0
2MgCl, + 2(NH,),CO; + H,0=—
Mg(OH), +MgCO, | + CO, 4 + 4NH,Cl
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+MgCO,
+ 4NaCl + CO, %

2MgCl, + 2Na,CO,

CITLS
Mg (C,H,OH),+2H,0 + 2HCI

[Mg(OH>Cl] Mg(OH)Cl =2=Mg0 + HCI
Mg(OH)Cl + HCl—MgCl, + H,0

[Mg,N,] Mg,N, + 6H,0—=3Mg(OH),| + 2NH,}
Mg;N, + 8HCl=—=3MgCl, + 2NH,Cl

[MgSiF,] MgSiF,

MgSiF, + 4NaOH———4NaF +Si0, + MgF, + 2H,0
MgSiF, + H,SO, (#)==MgS0, + SiF, + 2HF

[MgSO,] MgSO, +c+e1+45 C0+Soz|+MsO

MgSO, +H,
(LAt AF BB
MgSO, + 2NH, + 2H,0«—— Mg(OH), |
+ (NH,),SO,
MgSO, + 2NaOH==Mg(OH), | + Na,SO,

H,0

4=
MgSO, (=) + 2HCl (+1)y=—MgC(l, + H,50,

31
2MgSO, «7H,0 + 2 NaCl C Na,Mg(S0,),+4H,0
+MgCl,+6H,0 + 4H,0

20.7—20.,9C

'MgSO +7H,0 +Na,SO,«10 H,O——
NaZMg(SOL)z *4H,0+13H,0
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MgSO, +K,S0O, +4H, O KoSO +MgS0,4H,0]

(At bF B2

2MgS0, +K,SO,
(A Acds £100C W EARARR

3MgS0, (i-}_i)+2N33P04 ==Mg,;(PO,),!|
+ 3Na, SO,
MgSO, +Na,HPO, + NH,OH==MgNH PO, |
+ Na,SO, +H,0

K SO, +MgSO, |

MgSOo, + 2NaHC03éMgCOs¢ +Na,S0, + CO, ¢t
+H,0
MgSO, + 2NaHCO,===Mg(HCO,), + Na, SO,

2MgS0, + 2Na,CO, + H,O0=—= -MgCoO, |
+ 2Na,S0, + CO, 4
Mg(OH), MgCO, + {H*==2Mg?** + CO,?}
+3H,0
MgSO, + Na,CO, + Ca(OH) ,=—=CaCO, |

+ Mg(OH),| + Na,SO,

MgSO, + Na,CO, + Ca0 =2=Mg0 + CaCO,
+Na,SO,

[Mg(NO,),] 2Mg(NO,),=2=3MgO + 4NO,4 + O, *

Mg(NO;), + Na,CO,= MgCO | + 2NaNO,

4Mg(NO;), (#) + 3K, CO,

(MgCO,), -Mg(OH), | + 6KNO, + 2HNO,

HE
(MgCO,;),+Mg(OH), + K,CO,==4MgCO,}
+ 2KOH
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JAN
3Mg(NO;), + 2H,PO,==6HNO, + Mg, (PO,),

55T
Mg(NO;),+6H,0¢m) + 4CO(NH,) (g, =

Mg(NO,), +4CO(NH,),+2H,0 + 4H,0

[MgCO,] MgCO, ﬁ%MgO+C021

+3MgCO,
+Mg(HCO,),
MgCO, 8)2
MgCO, +Ca(OH)Z‘_—f—Mg(OH)ZL + CaCoO,
MgCO, + 2H*=—==Mg?** + CO,1 +H,0
MgCO, + 2HF (g z)==MgF,}| + CO,1 +H,0
MgCO, + H,S ¢ !L;,ﬁ_):__,MgSL +CO,t +H,0
3MgCO, (PO,), +3C0O,;1
+3H,0
MgCO, + 4NH,Cl + Ba(OH) ,=——=BaCO0, |
+MgCl, «(NH,CD), + 2NH,OH
MgCO, + NH;=——=Mg?** + HCO; + NH,}
Mg(OH), + 2NH;=—=Mg?** + 2NH,OH
B (MgCO,;),+Mg(OH), +5NH ;==
+ 4{Mg?** + 3HCO7 + 3NH3

A
[Mg(HCO,),] Mg(HCO,), ===MgCO,} +CO,4 +H,0
Mg(HCO,), + 2Ca(OH) ,==2CaCo0, |

+Mg(OH), | + 2H,0

CR L% B R 60 L)
MgCO, + Ca(OH) ,===Mg(OH), | + CaCO, |

Mg(HCO,), + 2Ca(OH),

+2CaCO,; + 3H,0
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 Mg(HCO,), + 2Ba(OH), + CO,==—MgCO,
+2BaCO; + 3H,0
EoR
[MgNH,PO,] 2MgNH,PO,~2:Mg,P,0, + 2NH, }
+H,0%
MgNIi,PO, + H*=—Mg?* + NH, + HPO?"

[Mg?*] Mg?' + HPO} < MgHPO, |

(aé)
Mg?** + NH, PO} =——=MgNH,PO,}
- (8 &)
Mg?* +C,0; " =—=MgC,0,}

4Mg?* + 4(NH,),CO, + H,0==Mg,(CO,),(OH),
+8NH; +CO,?

HE R
Mg** +2C,;H,NOH + 2 OH'MMg[CQHENO]Zl

(8- % W) (&)
+2H,0
Mg?* + 2NaR==MgR, + 2Na*
(AL )
(BF LR R RR)
Mg’ "8y k.

Me** HEIAM (IR BRI R B 7Em I
PAERREAIRE. BANEREERTERE, RN
P BROBRAE,

TN NN N\ O
HO — N=N "M o

OH
(&)




H
—— | P ame 0
/ p— ! o /
HO—{ !/_\ —~N— ___> NG,
i
0
G

— A0
s HO—{ D=N=N=_ /_ \OH
i

Mg2+ 0
. SN T N\=N
—— HO—= ”/“N N= (N \OMgOH l
0
(R 8 & i)

Mg** 5EDTA g i (Fi 4% B T{EHE R D
Mg?2* + HIn? " «——=MgIn~ + H*
(2T, $&) (Ad)
Mgin~ +H,Y? <—=MgY*~ +HIn*~ + H*
(EDTA) (E&)
(FDTAR L KW L&)

[ & % ka .
MgS(m) + Na,CO, (@) + 20, =—=MgCO, + Na, SO0,
Mg, P, + 6H,0==3Mg(OH) , + 2PH,1

MgSiO, (@) + ZnO (g,~2=ZnSi0, + MgO
Mg(C,0,) + Na,AsO, + NH,OH=—=MgNH AsO,}
+NaOH + Na,C,0,

+(NH ) ,SO,
Mg,0Cl, + H,O (4 1)==2MgO + 2HCl
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[Ca)

16,3 & 4s> Ca=40,08

HE1E
2 150—300TC

CaH, + 2H20,.__:Ca(OH)2 +2H,1%

Ca+H CaH,

CaH, + 0O, (=4
Ca + X, ==CaX,

(X3 =F,, Clp, Bry)
A
2 Ca + 0,===2Ca0

Ca+S =2=Cas
(5Se, Ted T £ R A)

3 Ca+ N, ZRENC o,

Ca,N, + 3H,0==3Ca0 + 2NH }
Ca,N, +6H o;\sca(OH)2 +2NH,?}

Ca +2C -—*CaCZ
CaC, +2H,0=—=Ca(OH), + C,H,?
Ca+ 6NH,; as)==Ca(NH,),
Ca(OH), +H, %
Ca + 2NaOH (x x)===2Na + CaO + H,0

Ca + 2HCl==CaCl, + H,}
Ca +H,S0, (#)==CaS0, +H,1t

Ca + 2H'==Ca’"* + H,!
(Ca%#ﬁ.ﬂl‘iﬁ!ﬁ)iliatd:i.’t)

4Ca + 10HNO
(Cabkanmir e, 5 IRAE"

+N,0% +5H,0

R om ol

13 27 v nt
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[CaO)

wNH
Ca+2 Kle— ENHT o1, + 9K

a0+ 3C CaC2 + CO%

3000‘0
CaC, +2H, +C,Hyt +31FF

CaO +H,0, + 7H20—"‘C302 +8H,0

CaO + H,0==Ca(OH), + 16T F

Ca0 +CO, ~2ER o0,

Ca0 + CO,=£-caco,

Ca0 +8i0, —& Casi0,

CaO¢m) +S0, (%) + 2H,0¢;)==CaS0,+2H,0m)
Ca0 + 2HCl==CaCl, + H,0 + 47F k&

CaO + H,S0,==CaS0, +H,0

CaO + 2HNO ,=—=Ca(NO,), +H,0

CaO + H,PO,=—=CaHPO, +H,0

+H,0

3Ca0 + 2H,PO, +(PO,), +3H,0

Ca0 +H,C,0 :CaC204 +H,0

CaO + 2 NH,Cl=—==_CaCl, +2NH,t +H,0

Ca0 + (NH,),S0, éCaso,inNHsHHzO

lv‘ldm

Ca0 + MgS0, ==CaS0, + MgO

Ca0 + 2 NH,NO, 222 -, (NO, ), + 2NH, 1

+H,0

& ow
=)

CaO(¢pg) + Na,CO, (g)=—CaCO, + Na,O

CaO(g) + MgCO, (g)~=CaCO, +MgO
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r)uw-

3Ca0 + Al, (Si0,) , ==3CaSi0, + Al1,0,
[Ca0,] 2CaO, +2H,SO, +0,1+2H,0

[Ca(OH),] Ca(OH),~2%Ca0 +H,0
Ca(OH), +0,—=Ca0, (OH),
Ca0, (OH), + 2HCl——=Ca0,Cl, + 2H,0

Ca(OH), +H,0, + 6H,0=—==Ca0,.8H,0
(% akit ¥)

Ca(OH), (4, + H,0, 2240, +2H,0

Ca(OH), +SO,==CaS0, +H,0
Ca(OH), + CO,==CaC0,} +H,0+ 17T}

CaCO, +CO ,O—=—== s)z
(T &)
Ca(OH), + 2HCl=—=CaCl, +2H,0
Ca(OH), +H,S+H,0 ZX Cas. 3H,0|)
(&)

Ca(OH), + H,SO0,:
Ca(OH), + 2HNO;:

CaSO, + 2H,0
—Ca(NO,), +2H,0

Ca(OH), +92H,0
Ca(OH), + 2H+-.-—-—Caz+ + 2H20

Ca(OH), +2H,0
Ca(OH),

3Ca(OH), + 2H,Si0,===Ca, (HSi0,), + 6H,0
2Ca(OH), +H,Si0,=—=Ca,Si0, + 4H,0

Ca(OH), + 2 NH,Cl=2=CaCl, + 2NH,} + 2H,0

2Ca(OH), + MnCl,==CaCl, + MnO.CaO +2 H,0
(it ¥)
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[CaF,]

[CaCl,]

Ca(OH), + Hg,Cl,——=Hg,0 + CaCl, + H,0
Hg,0=—=HgO + Hg|

Ca (OH), + (NH,), S0,=2=CaS0, + 2NH, |
+2H,0
CaF, + HF + 6H,0===CaF,-HF.6H,0
3CaF, (m) + 3510, (m) + 6 Na,CO,m)
£

3CaCO, + 6NaF + 3Na,Si0, + 3CO, }

. A
3Cal’, (@) + B,Oy(m)y + 3H,S0, (3x)===3CaS0,
+ 2BF, + 3H,0

A
CaF,(g) + H,S0, ()=

(REELEBANHNES P
CaF,(g) + 2HNO ,=——=Ca(NO,), + 2HF}
(RiEARBER TRAR A, B ARG REE)

CaSO, + 2HF}

CaF,(m) + K, S0, (m) + 4 C===Ca$ + 2KF + 4CO}
A

CaCl,+«gH,0O CaCl, + 6H,0
CaCl, + 2Br, ¢ x)y=—=Ca(ClBr,),

> -
iR

2CaCl

(=% 8)
2CaCl + ZHZO'—ﬂcaClz + Ca<OH)z +H21

CaCl, + 8NH ,===CaCl,«8NH,
(R 44

CaCl, (s, #) +2H,0¢x)==Ca(OH), + 2HCI
CaCl, +CO, + 2HCIO==CaCO, | + 2Cl, { + H,0
CaCl, + H,C,0,===CaC,0, | + 2HEl

CaCl, +Ca

CaC,0, =2=Ca0 + C0, 1 + CO}
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—

CaCl, + H,C,0, + 2NH,OH==2NH,Cl + CaC,H, |

+2H,0
3Ca®* +3H,C,0, + 51~ +10;==3CaC,0,
(g &)
+3I, +3H,0

CaCl, () + SnCl, (3 y===CaSnCl,
CaCl, + 2NH,Cl + K, [Fe(CN) y J=——=

Ca(NH,),[Fe(CN) 41| + 4KCj
(8 &)

CaCl, + (NH,),S=—=CaS + 2NHCI
CaCl, + 2NaOCl=—=Ca(0OCl), + 2NaCl

2CaCl, + 9Na, SO, + H,0 22 E2L ) .50, .H,0

+ 4NaCl

10CaCl, + 6Na,HPO, + 8NH ,OH===8NH Cl
+12NaCl + [Ca, (PO,), ], +Ca(OH), + 6H,0
13CaCl, (# iz + 8Na,HPO ,=—=
CaCl, +4Ca,(PO,), + 8HCI + 1 6NaCl

3CaCl, (i) + 2Na PO, =—=Ca(PO,), + 6NaCl
CaCl, + Na,CO,===CaCO0, | + 2NaCl
CaCl, + (NH,),CO,=—=CaCO,| + 2NH,Cl1

CaCl, +K,[Fe(CN) , ]J==CaK,[Fe(CN), 1} + 2KCl
Gt ¥) (s e)

[CaBr,] 3CaBr, +K,Cr,0, +7H,SO,==Cr,(S0,),

+3CaS0, +K,SO, +3Br,4 + 7H,0
[CaS] CaScm) + 20, + 2H,0=2=CaS0, - 2H,0

CaS + 2H,0<==Ca(OH), + H,S}

2CaS + SO, + 38Ffk===2Ca0 + 3S
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A
2CaS + §MnO, + H,0 22-CaS,0, + Ca(OH), |
+4Mn,0,
A

CaS + MgCl, +H,0O

2c 3k
[CaC,] CaC, + 5H,0(x)—=CaCo0, + 5H,1 + CO, |

+80FF
(4= 34 #CaCp by ok R 4 89 L)

FiE

CaCl, + MgO + H, S}

CaC, + 2H,0O
1200C

Ca(OH), +C,H,?

CaC, +N, CaCN, +C+ 70F-F
CaCN, +3H,0(5)=——=CaCO, + 2NH,}
[Ca(Cl0),] Ca(ClO),==CaCl, +2[O]
Ca(Cl0), + 2H,0==Ca(OH), + 2HCIO
|—>2HCI +200]

Ca(ClO), + CO, + H,0==CaCO, | + 2HCIO

e/

EXP) 2HCI + 2[ 0]
Ca(Cl0O), + CO, + CaCl,=—=CaCO, + CaCl,
+Cl1,0%

Ca(Cl0), + 2HCl==Ca(l, + 2HCI + 2[ O]
Ca(ClO), + 4HCl===CaCl, + 2Cl,} + 2H,0
Ca(ClO), +H,S0, (#)=—=CaS0, + 2HCI +0,}

3Ca(ClO), + 2KCl==2KC1O, + 3CaCl,

[CaSO,] 2(CaSO,+2H,0)222CaS0,7,+H,0 + 3H,0
BEE)

350C v
2(CaS0, - 2H,0) 28 2L,a50, + 4H,0

800C

CaSO, +3C + 79F-k===Ca$S + CO, | + 2CO}
2(CaS0,+H,0) + 2H,0===2[CaS0, +2H,0]
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caso, + o2 cas0, + €O, }

CasO, -£~Ca0 + S0, 1
' CaSO, +2NH, +CO, + H,0=——

CaCO,|
+ (NH,),S0,
CaSO, + 2Na0H<;m':Ca(OH)2L +Na,S0,

2CaS0, + 14HI (%)= 2Ca1 +H,St +S0,1% + 51,
+6H,0

# HI
CaS0, + 10HIZ R0 Cal, + 41, +H,S + 4H,0

CaS0O, + H,S0, (;)=——==Ca(HSO,),
2CaSO0, -————(CaSO,_‘)z-H SO,

CaSO 4 3H SO

27CaS0, +2H,07 + (NH,),SO, (1052
Ca,(NH,),(S0,); + 4H,0O

Ak
5[CaS0,+2H,0] + (NH,),80, @o%) =
Cag(NH,),(SO,)4+H,0+9H,0

5
CaS0O,+2H,0¢pg) + (NH,),SO, (MQ)O_'C

CaSO,+(NH,),S0,-2H,0

CaS0, + 2NaHCO,2CaC0, | +Na,SO, + 11,0
+CO,1
,SO,
+CaCo, +2H,0
===Na,S0, + CaCO,}

CaS0,+2H,0 + (NH,),C

CaSO0, + Na,CO ==
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v

: #
CaSO, (@) + Na,CO,(pg) + 2C (m)ﬁ=CaC03
+2C0O,t +Na,S
CaSO, + COz~ CaCO, | +S0%-

CaSO, (s> + 2Na,R (&3 x4 #)===Na,SO, +CaR
Gk e i)

CaR + 2NaCl——=Na,R + CaCl,
(BFaRhNTEFALAEM

o
= Ca(NO,), +0,%

[Ca(NO;),]1 Ca(NOy),

& g
Ca(NO,),===Ca0 + NO, } + NO}
Ca(NOy), +Na,0, + 8H,0=—==2NaNO,
+Ca0,+8H,0

100C
2Ca(NOy), +2Ca(OH),=——(Ca,N,0,),+H,0
+H,0 ”

Ca (NO,), + Ca(OH), + 2H,0°=2-Ca,N,0. +3H,0

Ca(NO,), +Ca (OH), + H,0-2%¢a,N,0,+2H,0

Ca(NO,), + 2HCIO, + 4H,02E4

Ca(ClO,),+4H,0 + 2HNO,
(5 4dh)

Ca’* + 2HCOj; + 20H"=—=CaC0, | + CO%~ +2H,0

[Ca,(PO,),] Ca;(PO,),+8C—==Ca, P, +8CO}

4Ca,(PO,), +6H,02% 31 Ca, (PO, ), - Ca(OH),]
+2H,PO,

Ca,(PO,), +CO, + H,0(1,~2=CaCO,} .
+ 2CaHPO,
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3Ca0+P,0, + 35i0,22L-5Casi0, + P,0,

(#rCaz(PO4)2)

1500
+)  P,0, +5C22C op1 4 5004

0
Ca (PO,), + 3Si0, + 5C + 325 F£~2LL scasio,

+ 2Pt +5CO%
Ca,(PO,), + 6HCl—=3CaCl, + 2H,PO,

A
Cay (PO,), +2H,S0, ()=—CaH, (PO,),
+ 2CaS0,

CaH, (PO,), +Ca, (PO, ),—2=4CafPO, |
CaH, (PO,), + H,S0,=2=2H PO, + CaSO,

JAN
B Cay(PO,), +3H,S0, s)y=——2H,PO, + 3CasS0O, |

Ca;(PO,), + 2H,S0, (62—710%) +2H,0=
8% 7 )

Ca(H,PO,), +2CaSO, «2H,0
TG
Cay (PO,), + 4AH*==3Ca*"* + 2H,PO}
Cay(PO,), + 6HNO,——=2H,PO, + 3Ca(NO,),
(LRACHLSERA G RE)
Cay(PO,), + 6HNO, + 2Ca(OH) ,—=
2[CaHPO,«2H,0]| + 3Ca(NOy),
Ca,(PO,), + 4H PO, —=3Ca(H,PO,),

A

] (£4)
: (LRANG b BBt LA RGAR)

Ca; (PO,), +H,CO,==2CaHPO, + CaCOy
(RRA IR Ao tlidh "F B AR I 12.Cag (PO 1) 25 /%)
Cay(PO,),; + 2CH COOH==2CaHPO,

+ (CH,C00),Ca
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Ca,(PO,), + (NH,),S0, + 2H,S0,==3CaSO0,
+2NH, H,PO,
Ca,(PO,), +3K,SO, + 6HNO,=——3CaS0O,
+6KNO, + 2H,PO,
Ca, (PO,), + Na,CO, +Si0, ===
(Ca0),+Na,0+P,0, + CaSiO, + CO,}
[CaHPO,] CaHPO, + 2H,0===Ca(OH), + H,PO,

N2
5] (52

2CaHPO, +CO, +H,0 (5)=—=CaCO,
+CaH, (PO,),
2CaHPO, + Ca(OH),=——=Ca,P,0, +2H,O
CaHPO, + 2HCl==CaCl, + H,PO,
CaHFO, +H,PO,——CaH, (PO,),
CaHPO, + MgCl, + NH,OH=—=MgNH PO,
+ CaCl, + H,0

Jw

BRA T ok

CaHPO, + 2NH, NO, Ca(NO,),

+ (NH,),HPO,
(NH,), HPO, =2=NH, H, PO, + NH,

CaHPO, + 2NaHCO, =2=Na,HPO, + CaCO, + CO,
+H,0
2CaHPO, +Ca(HCO,),<=>Ca,(PO,),| +2C0,}
+2H,0
(LRPEENRE)
[Ca(H,PO,),] Ca(H,PO,), + NH,—=NH,H,PO,
| + CaHPO,
Ca(H,PO,),+H,0 + 2Ca(OH) ,==Ca ,(PO,), |
+5H,0
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Ca(H,PO,), + 2MgCl, + ANH,OH

2MgNH,PO,| + CaCl, + 2NH,Cl + 4H,0
(ae)

Ca(H,PO,), + 2A1CL——
Ca(H,PO,), + Al,(SO,) ;==

2AIPO, | + CaCl, + 4HC1
—2AI1PO, |CaSO,
+2H,S0,
==2FePO, | + CaSO,
+2H,S0,
Ca(H,PO,), + 2NaNO ,==Ca(NaH), (PO, ),

Ca(H, PO ). +Fe, (80,) g==

+N,0,} +H,0
] Caa(PO ) l
+ 4H,CO,

Ca(H,PO,), +2Ca(HCO,),

e REERTHHEZHER)
Ca(H,PO,), +2CaCOy=—
Ca(H,PO,),

Ca,(PO,), +2H,CO,

+CaC,0, | + 2NH,H,PO,
(s e)
[CaF,.3Ca,(PO,),] CaF,+3Ca,(PO,), + 3Na,CO, 2=
10C20+2Na,0+3P,0, + 2NaF + 30, }
[Ca,F(PO,),] Ca,F(PO,),

Ca,(OH)(PO,) ; + HF?
(BLR 0

+ Ca,SiO,
+ SiF‘ T

2Ca,F(PO,), + Si0, + H,0=2=3Ca,(PO,),

+ CaSiO, + 2HF}
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Ca,F(PO,), + 10HBr==5CaBr, + 3H,PO, + HF}
Ca F(PO,), + 5H,S0,===3H,PO, + 5CaSO0,
+HF}
9H,PO, + 3NH == (NH, ) ,HPO, + NH,H, PO,
——
(&%)
2Ca F(PO,),

+ 7CaSO + 2HF1
2Ca F(FO,), + 7TH,SO, + 3H,0—
3[Ca(H,PO,),H,0]+ 7CaSO + 2HF%}
G5
Ca,F(PO,); + 10HNO ;—=3H PO, + 5Ca(NO;),
+ HF
5Ca(NO;), + 3H,PO, + 6NH;——
3C.1Hr0 + 6NH,NO, + 2Ca(NO,),
TN

Ca,F(PO,), .
5(Ca(H,PO,), H,0] + HF}

.
[CaCO,) CaCOs(m)EéCaO @)+ CO, 1t

CaCO, + 2Cl,==CaCl, + C1,0+ CO,}
CaCO, + 2Cl, + H,0=—=CaCl, + 2HOCI + CO, }
CaCOy4(m)+ CO, (i )+ H;O==Ca(HCO,) , (T )

2CaCO ¢4y + 250, (1) + O, (4 )==—=2CaS0O, + 2CO, 1
(EhmiE L PRSO AR KE)

CaCo, + 2NH, “2-CaCN, + 3H,0

2CaCN, + 2H,0=—=Ca(HCN, ), + Ca(OH),
CaCO, + 2HF (gy===CaF, | + CO, 1 + H,0
CaCO, + 2HCl==CaCl, + CO,} + H,0
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[Ca(HCO,),] Ca(HCO,),

CaCO, + 2HBr==—CaBr, + CO, 1 + H,0
CaCO, + 2H*==Ca?*+ CO, } + H,0

CaCO, + 2HNO ;==Ca(NO,), + CO,1 +H,0
«H,0+ CO, ¢
CaCO, (g m) + 2NaCl(gg;{i) <=—=Na, CO, + CaCl,

CaCO, (g)+ 2NH,Cl (5y=2=CaCl, + 2NH,}
+CO,1+H,0
CaCO, + 2NH,Cl—==CaCl, + (NH,),CO,
CaCO; (5 + Na,SO, (54 =—=Na,CO, + CaSO,
CaCO, + (NH,),S0, — (NH, ), CO, + CaSO,
CaCOg4 (5 + 2NaNO, (5 %)=—Na,CO,

+ Ca(NOy),

3CaCO, + 2NH,H,P0, 222-Ca, (PO, ), + 2NH,}
+ SCOZT + QHZO
3CaCO, + 2Na,HPO, < Ca, (PO, ), + Na,CO,

+ 2NaHCO,

—£_CaCo,} + CO, 1 + H,0
Ca(HCOy), + 2NaOH==CaCO,4} + Na,CO,
+ 2H,0

Ca(HCO,), + Ca(OH) ,==2CaC0,} + 2H,0
Ca(HCO,), + (NH,),C,0,==CaC,0,|

+ 2NH,HCO,
Ca(HCOy), + 2NaR(# 7 1 s)=—=CaR,
+ 2NaHCO,

[CaC,0,] CaC,0, + 2HCl——CaCl, + H,C,0,

CaC,0, + H,S0,

«+H,C,0,
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CaC,0, + 4HNO,

Ca(NOy), + 2C0O, 1 + 2NO, 4
+2H,0

CaC,0, + Na,CO, ()y==>CaCO,| + Na,C,0,

(R & 4EE LA Ca P, + 6H,0—=3Ca(OH),

+ 2PH %

Ca,P, + 4H,0——=2Ca(OH), + P,H
Ca,N, + 6H,0=—=3Ca(OH), + 2NH ¢}
2CaCN, + 2H,0=—=Ca(HCN,), + Ca(OH),
CaCN, + C+ Na,CO,——=CaCO, + 2NaCN
Ca(CN), + 4H,0 Ca(COOH), + 2NH ;1
Ca(HS), + 2HCI CaCl, + 2H,S?
CaS, + 2HCI CaCl, + H,S+ 3S

CaSiO, + Na,CO,=2-Na, Si0, + CaCO,

CaSiO, + 9NH,Cl1-2=CaCl, + 9NH, + SiO, + H,0

Ca(ClOy,), + 2KCl ;4 g)=—=2KClO, + CaCl,
CEF 452 £215° £20C 5 KClO3 4 2)

£ 2
2Ca(H,P0,), =2Ca,P,0, + 2PH, 4 + H,0

AN

CaCrO, +Na,CO, CaCO;| + Na,CrO,
Cat*+C,0,: =>CaC,0,)
(&)
C;'+(;g) + CrO%- + gH,0=—=CaCr0,.2H,0|
(7 NHOHHILE L L)
Ca?* +C,H,0,*"=xCaC,H,0,|
(§é&)

&3 iE 5 % 1 i s B )
2Fe P + 60,==4FeO + Fe,0, + P,0;
P,0; + 4CaO=—=Ca P,0,
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Ca,P,0, + 2H,0—==

——Ca, (PO, ), -H,0
+Ca(OH), |
Ca,P,0, +4CO,

+ 2Ca(HCOy),
—Ca(HCO,),
+Ca(H,PO,),

Ca(H,PO,), +2H[R] Ca[R], +2H,PO,
(HCR), mEFx#8, R—g efi L)

Fe, (PO, ), + 3Ca0=—=Ca, (PO, ), + 3FeO,

9CaHPO, +2CO, + 2H,0——

16,4 $ 5s* Sr=87,62

{Sr) Sr+H2——é——Ser
Sr + X,===8rX,
(X, =F,, Cl,, Br,)

2Sr + 02=A=2$r0
Sr+0,22s10,

Sr + S=2=srS
(Sr5Se, Te#dn & M8 A &)

3Sr + N,==SrN,
SryN, + 6H,

+ 2NH, %
B #
Sr + 2C===8rC,

SrC, + 2H,0=—=Sr(OH), + C,H,}
Sr+ 6NH, ¢z 4)===Sr(NHy),
Sr + 2H*=—=—=Sr?* + H,}

(Sr5 & A A0 e i B
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Sr+H,SO, (#)==SrS0, +H, ¢
{Sr0} SrO+H,0—=Sr(OH),
SrO +H,0, + 7H,0~=Sr0, .8H,0
SrO + 2HCl===SrCl, + H,0
SrO + H,SO,=—=SrS0O, + H,0
[Sr(OH),} Sr(OH),+6H,0+H,0,it¥)—=
SrO, «8H,0
Sr(OH), +H,0 + 6H,0, (it §)===5Sr0,+8H,0
Sr(OH), + CO,=—=SrCO, + H,0
Sr(OH), + 2H"'==Sr?* + 2H,0
Sr(OH), + H,PO,—=SrHPO, + 2H,0
{SrCl,] SrCl, +2Br, ;¢ x)y=—=Sr(CIBr,),
SrCl, + Na,CO;=—=SrCO,| + 2NaCl
[SxrSO,]1 SrSO,(x)+ 10HI(y)==Srl, +H,S
+4I, + 4H,0
SrSO, +Na,CO, (i) ==SrCO,| +Na,SO,
[Sr(NO,),] Sr(NO,), +H,0, + 2NH,OH——
Sr0,«2H,0 + 2NH NO,

Sr(NO;), +2HCIO, + 2H,0

Sr(Cl10,),+2H,0
+ 2HNO,
2Sr(NO;), + 2Na, SO, + 2H,0=—=2S1S0,-H, 0|,

n + 4NaNO,

Sr(NO,), + KNO, + 4H,0-2&

KNO,.Sr(NO,), +4H,0

Sr(NO,), + KNO,~LEKNO, .Sr(NO, ),

[SrCO;]1 SrCO, +H,O0¢t sz %) ==Sr(OH), + CO,?}
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SrCO, + H*==>=Sr?* + HCO;
SrCO, + 2HCl==8rCl, +CO, 4} + H,0
SrCO, + 2NH,NO, ()==Sr(NO,),
+(NH,),CO,
[Sk2*] Sr?*+ 20H ===Sr(OH),

(G e)
(St(OH),i5 78 , 45 F )

Sr2* + S07 - ==SrS0,|

[Q-R:N)
Sr2+ 4 HPO2~ ===SrHPO, |
(58&)
ER ¥ ‘
35r2+ +2HPO§-+ 20H“ E&—;”SrS(POA)Zl
+2H,0

(Sr3(PO s Fag . RiETF &)

Sr2* + COZ-==SrCO,)
(& &>
(SrCO; ikt & T8 . 5 T R)
Sr2+ 4+ CrO2 ™ (3 )==>SrCr0, |
(*é)
9Sr2* 4+ Cr, 02" + H,0=—=2SrCrO, | + 2H*
Sr2*+C,02"—==5rC,0,]

(aé)
(SrC;04ini% %% F#HCL, HNO; %)

16,5 #1 6s* Ba=137,34

[Ba] Ba.+H,-2—BaH,
BaH, + 2H,0==Ba(OH), + 2H,}
Ba + X,=—=BaX,
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(X2=F2\ C12\ BrZ\ Iz)
2Ba + O,—=—2Ba0

il
Ba+02,;,_.—§Ba02

Ba+S BaS

3Ba+ N,2-Ba,N,
Ba,N, + 6H,0——3Ba(OH) , + 2NH,

Pk
Ba + 2Cé——'{:BaCz
BaC, + 2H,0—=Ba(OH), + C,H,}

Ba + 2H*——=Ba** + H,¢
(BagdE R L85 A B)

3Ba + 2FeCl, + 6H,0=—=3BaCl, + 2Fe(OH), |
+3H,1

Rl
[BaO) 2BaO + OzWZBaOz

, LRz
3BaO0 + 2Alm—A1203 + 3Ba

BaO + H,0—=Ba(OH),
BaO + 9H,0——=Ba(OH),.8H,0
Ba(OH),.8H,0+ H,0,—=Ba0,.8H,0 + 2H,0

Ba(OH), .gHZOéBaO,. +9H,0
BaO + H,0, + 7TH,0—=Ba0,.8H,0

BaO + CaSO, -2-BaSO, + Ca0

A
3Ba0 + Ca,(PO,) ,——Ba,(PO,), + 3Ca0
BaO + CaCO,2-BaC0, + Ca0

BaO + CaSiO,—2-BaSiO, + CaQ
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[BaO,] 2Ba0,—20C¥E ,p.0+0,4

»NH,OH
BaO, + H,0, (i $)—————Ba0, -H,0,
BaO, + H,0,=—=Ba(OH), + 0,

(L #)

BaO, +CO, + H,0=—=BaCO,; +H,0,
BaO, + 4HCl( %) BaCl, +Cl, + 2H,0
BaO, + H,SO, 4 #) BaSO, +H,0,
BaO, + H,SO,——-BaSO, +H,0,

3BaO, + 2H3PO‘=E~:Ba3(PO4)2 +3H,0,
6Ba0, + 4H,PO, ==2Ba, (PO,), + 30,1 + 6H,0
2Ba0, + 4NH,Ci==2BaCl, + 4NH,} + 2H,0 + O,
BaO, + HgCl,——=BaC(Cl, + Hg + O,

[Ba(OH),] Ba(OH), + H,0,<=Ba0, +2H,0
Ba(OH), +H,0,(it¥) + 6H,0——=Ba0,.8H,0
Ba(OH), +CO, (% %) BaCO,| + H,0
Ba(OH), + 2H*=—=Ba?* + 2H,0

Ba(OH), +BaSO, +1,=—==BaSO, + Bal, + H,0

Ba(OH), + H,PO,===BaHPO, + 2H,0

B
Ba(OH), + 2AgNO, ZA%L%

Ag,0+Ba(NO,),
+H,0

i

[BaF,] BaF, +Na,CO,;x) BaCO, | + 2NaF

{BaCl,] BaCl, + 2Br,x)=—=Ba(CiBt,),

Bt
2BaCl, + 2CO, +0,=—=2BaCO, + 2Cl1,}
BaCl, + 2HCIO,===Ba(Cl0,), + 2HC1
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BaCl, + 2KBrO, (i ;zy=—=Ba(Br0;),| + 2KCl
(8
BaCl, + H,SiF ;=—=2HCI + BaSiF
(H&a&qh)

BaCl, + Kzsos(m,{wl)&Basosl + 2KC1
BaCl, + 2KHSO ;==BaS0,| + H,SO; + 2KC1
BaCl, + Na,SO;=—=BaS0,| + 2NaCl

(58&)
BaCl, + CaSO, (4 45 %) ==BaS0, | + CaCl,

(gé)
(SrSO A £ i R B

BaCl, (3 +2NaNO, 2L-Ba(NO,), + 2NaCl

BaCl, + 2AgNO,==2AgC(Cl| +Ba(NO,),
3BaCi, + 2Na,HPO, + 2NaOH=—=Ba (PO, ),
+ 6NaCl + 2H,0

BaCl, +Na,CO,==BaC0, | + 2NaCl
(BaCly«2H O 8 % % B KAL)

BaCl, +C,H,(COONa),==C,H,(C00),Ba)
+ 2NaCl
[BaBr,] BaBr, + 2Br,( x)=——Ba(Br,),
2BaBr, + 2CO, + 0,=—=28aCO; + 2Br,
[BaS] 2BaS+2H,0——=Ba(HS), +Ba(OH),

BaS +CO, + H,0-2=BaC0, | + H,S}

BaS + 2HCl=——BaCl, + H,S/
1 B
BaS + CaCl, =BaCl, +CaS
BaS + Na,SO,===BaS0,| +Na,S
3 % '

BaS + Na,CO, +20, —BaCO; + Na, SO,
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BaS + CS,===BaCS,
[Ba(HS),] Ba(HS), +2I,==Bal, +2HI +S,

Ba(HS), +2C0, +9H,S
Ba(HS), + 2HCI== BaC] + 9H,S1
[BaSO,] BaSO, + 2HCl==BaCl, +SO,1 + H,0
BaSO; + Na,CO;=—=BaCO, + Na,SO,
1000—1100
[BaSO,] BaSO,.4H,0=2—1%C 5.0+ 50,4 + 4H,04
BaSO, + 2C—2=10C .5 4 200,
BaSO, + 4C=X—1%% p.5 4 4CO1

BaSO, + 4C + CaCl, 2 2-BaCl, + CaS + 4CO}

BaSO, + 4CO0=2=BaS + 4CO, 4
BaSO, + H,S0, (x,==Ba(HS0,),

N
BaSO, + Na,CO, ¢k j)—2-BaCO, | + Na,SO,
(Jt}iﬁiRT\ié)

[Ba(NO;),] Ba(NO, )2 Ba(NO ), +0,%

nlm

Ba(NO,),=—=Ba0 + NO, +170%

[BaCO,] BaCoO, *;'"‘=Ba0+ Co,1%
BaCO, + CO,
BaCO, (1) + 2NH,—=—BaCN, + 3H,0
BaCO, + 2HF—=BaF, + CO,1 + H,0
BaCO; + 2H*—=Ba2?* +C0O,1 + H,0
BaCO; + 2HNO,==Ba(NO,), + CO,} +H,0

5 &
BaCO, + H,PO, ZELZA_p.11p0, | + CO, 1

+H,0
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9BaHPO,===BaP,0, + Ba(OH),
BaCO, + 2CH,COOH«=[CH,C007,Ba + CO, }

+H,0

BaCO, s %) +2NH, Cliam) ﬁBaClz
(£ BaCOg | 1 % M)

+(NH,),CO,

(NH,),CO,=2=9NH 1 +CO,} +H,0
BaCO; +Na,SO, (4 g)=—=BaS0O,| + Na,CO,
2BaCO, + ZnSO, + 4HCN——BaSO0, |
+Ba(CN),+Zn(CN),.2H,0 + 2CO, ¢}
[Ba(HCO,),] Ba(HCO,), +Ca(OH),——BaCO,|
+CaCo,} +2H,0

[BaSiO,] BaSiO, + ZnO ===ZnSi0, + BaO
BaSiO, + 2HCl——=BaCl, + H,SiO,
[BaCrO,] 2BaCrO, +2H*——2Ba’* +Cr,02~ +H,0
2BaCrO, +6KI + 16HCl==2BaCl, +2CrCl, + 6KCl
+ 31, + 8H,0
BaCrO, + Na,CO;===BaCO; + Na,CrO,
[Ba2*] Ba’*+ 20H-<==Ba(OH),

Ba** + 2Cl™(xHCl)=BaCl,
(88

Ba?* + 8502~ BaSO, |
(BaSO it g Riks T # 8 » & RAHHCIL HNOg ¥ 3:5)

Ba®* + 2NO7 (kHNOs) =Ba(NO,),
CTY

Ba®* + 9PO;——=Ba(P0,),}
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Ba®* + HPO2-==BaHPO,|
(g¢&)

3Ba’* + 2HPO; + 20H"=—=Ba,;(PO,);| + 2H,0
Ba?* + COj"=——BaCO,}

Ba?* +C,0%"==BaC,0,|
(&)

BaC,0, + 2H*=—=Ba®** +H,C,0,
Ba?*+C,H,0"+==BaC ,H,O,
it

Ba’* + CrO2-+=BaCr0O,}
(&)

BaCrO, + H* ==Ba?* + HCrO7
2HCrO; =Cr,03"~ + H,0
2Ba’* + Cr,02~ + H,O==2BaCr0, | + 2H*

[Ef2PeLat] 5Bado,), ===Ba,(10,), +4I,
+90,1

3Ba (NH,), éBasNz +4NH 1

Ba(CN), + H,0==Ba(OH)CN + HCN?}
€9 9-N-3

CN- + H,0==HCN} + OH"~

2BaS,0, + 2H,0 229BaS0, | + 2H,S0, +0,4

Ba(Cl10,;), +H,SO, BaSO, | + 2HCIO;
(Ba(BrOg) 4L 77 4 ft 69 KAL)

Ba,(104), + 5H,S0, (s)===5BaS0, | + 2H;IO,
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Ba(H,PO,), +H,S0,——BaS0, | + 2H,PO,

Ba(MnO,), + H,S0, (%)—=BaS0,} + 2HMnO,
(%% 2+ HMnOy)
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¥ L B &

F 5 8

HCl H,50, NH, GER) NH; (48
Ag | AESY | ABSON | Ag0y (M) [(ABNHG) '
Hgg | HECLd | HESOH NEIENGY P ez
Pb2+ P‘z‘é‘; L] PRS0y | PocoH), ¢ () Rz
Cuz+ Cu(OH)NOg § () U )™
cdze CA(OH), § (@) (UG Ha0™
Bis+ Bi(OH);sNOs § (1) Rz
Hgee HgNH,NO; | (%) R
Sn2+ Sn(OH), | (&) Rz
Sni* SnCOH)Y{ 4 (1) R%
S+ HSbO, § (&) iz
Sbs+ HSbO; | (£) Rz
As3+
Ass .
F e2 Fe(OH), § (34 Rz
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NaOH

NaOH

st

(750

E B | B (NH):COs - | (g amHCn | (NHO:S
A(g;;)” A% Ag:COs Y (1) | AgSy(®)| Rz
Hg,0 HgO| +Hgy |HgS|+Hegl -
= Rz e ) (B> R%
A% poog- | PP2(OIDCOY | ppsymy | mx
Cu(OH)Y, 4| Hz Cuz(OH),CO; N
(B [B5Cu03- G5 CuSy®> | A&
CAO2v mg | OIDCOY J sy | mx
Bi(OH)s | Bi(OH)CO; § Bi,S; |
1) Rz &) (5 98) R
HgO | HgCOs+3HEO | _ »
P Mz P Hesy(® | Rz
A% Sn0}~ | Sn(OH),y (@) | SnSy U | Mz
A& Snot- | Sn(OH), ¢ (&) | SnS; VG| Rz
_ ] b
Mk Sb0; HSbO ¢ (1) | Sagaf Rz
] Sb,Ss ¢ _
A% SbO; HSbO; ¢ (1) PN M
As;S;l -
W2 A&
ASzS5l«
B Wz
Mz FiZ Fe,(OH),CO; ¥ FeS y ()
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o_m
HC1 H,SO, NH; GE#) NH;GE2)
Fes+ Fe(OH);3 y (44D Rz
Coz+ Co(OH)INOy ¢ (i (O Hade22*
iz Ni(OH)NOg}  [(Ni(NH;)§12*
§-1-9] (%)
Mn2+ Mn(OH), { (H) Gk
Als+ AI(OH);3 ¥ (&) G
-
Cr3+ Cr(OH)3 { (K& FAxE
(Zn(NH;)gs12*
2 376
Zn+ Zn(OH), § (&) R
. CaSO, ¥
Ca? (&)
SrSO..#
S+ Ch
BBSO‘\}
Bad+ CED
Mg+ #WAMg(OH) 2 v (1) [Eib
KQ
Na*
N
NH,
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G | G | NHOCO | iy | NHOS
Wz me | PGS e
OO ma | e
RlZ Rz MnCO; § (A) 12";2*,
o Al0; | AI(OH);{ (&) A“{,’;i’”

o Cro; | Cr(CH)s ¢ (&%) e
Zn((OES)z Y| zno; an(?g;2C03 ¥ 7ZnS+ (B
CaCoy ¥ (1)

SrCO; y (£1)
) BaCOs ¥ (1)
Mg(OH |y




Ag'® | Hg2*®| Pb2® | Her | Bi*@ | Cure | Cder | Ass+ | Sb+@ | Snz+ | Smee | Al | Crae

PRk CO%" HNOQ; | HNO; | IINO; IICl HcCi HCl HCl — — — — — —

Hmi C,02- @ | [INO, | HNOs | HNO, | el | mcl | mal | HO | — HCl | HCl X HCl | HCl

[ wue F- k| k| REEL x| ma | SR IARE AR A | x| & |
T@ M SO2- HNO, | HNO, | HNO, | HCI — HCl | HCI — — HCl1 — HCl —

LRIk AsO}" HNO, | HNO; | HNO; | HCI | mcl | ncal | HCL | — — HCl — — —

P ER R ASO%' HNO; | HNO; | HNO; HCl HCl TicC1 HCI — — HCl HCl HCl1 HCl

®Mi PO HNO, | HNO; | HNO, | HC! | HCl | HCl | HCl | — | IIcl | HCl | HCl | HCl | HCI

Wr ik BO; HNO; — HNO; — 11Cl HCl HCI —_ — HCI1 — 1121 HCl

pemz Sioz- @ HNO;| — HNO;| — HCI wxv—lctl HCl — — — — HC! HCl

EEM# C,H,0:-@ | HNO, ﬁﬁo}, HNO;| HCl | HCI X HCl — HCl | HCl & * X

WM& SO AweiE | kwew | R | ke | ke | & * — | ma | %k _ X X
| gm# Croz- HNO, | HNOs | HNOy| HCl | HCl | % | Hal | — — | HO | — — | Ha
Hiibdy S?- HNO;| Fx |HNO;| Tk |HNO;| HNO; | HNO; | IINO, | wHCl | wHCl | geHCL ;’I‘éﬂl ;Jfgi
/L4 CN- *m | — |HNOs| x — | Ha | HC | — — — — — | na

| ERAL (Fe(CN))-| T | — | Am | — — | wmm | Fm | - ~ — | F®m | = -
Bkl (Fe(CNDe)- | fw | — | #m@ | ®m | — | Re | Fw | — — | & | - — —
WARBE S,0%" HNO;l — |HNOj| — — — * — — P * * —

Wit Mk SCN- N HNO; | HNO; 7K — HNO; HC1 — —_ — 7K K 7k

Biy I wp | HNOg | KEE | mer | ma |aomw | ok | ok | EE L ok | BB x| x

wiy Bro £ |HNOo| mw | A | KEL ok | ok | & | KR x| x| x| x
wi# CI- wm |UNOy| wa | & | B ok | & | & | BT x| x| x| Xk

, Bmik CH;CO00- KR 7k Fid K K 7k X - — 7K 7K i 7K
' mmmi NO; mk | % * x | — | % * - | = = | = | = | =
mEL NO; K| REED o | o [ERED x| x| - | — | = | = | x| x

Daiw 02 HNO, | HNO, | HNO; | HCl | HNOs| HCl | HCI | HCI | HCl | HCl |HCl#wm| HCL | HC
s Ad OH- HNC;| — |HNOy| — | Ha | Ha | HQ | — | Ha | °HA | %% | HG | HC

e OMAERE, EER, ERZAGZIHBERIFELAALY: OQFHEMB ZHRRXMAMTWHMMRE, OFHNNLEATAREEMIRZE
AR Bk B2



Tes+ Fe2+ Nnt+ Niz+ Co2+ Zn?+ Ba2+ Se2+ Ca2+ Mg2+ K+ Na+ NH;
— | war | "a | HG | HC | Ea | oHC | HC | oHCL | KBE Py P

pcl | el | HCL | HCL | nmol |ouc | HC | $a | Ha *
IR )
11Cl 7
— fcl | HQ | HCl | HCl | HQ | HC | HCL | HCI X

HCl | HCl | HC | Ha | A8F | Ha | xw | HO

[1Ct HC1 HCl HCI HCl HCl HC1 HCl HC1 HC1

HCl HCl1 HCI HC1 HCl1 HCl HCl HCI HCI HCl

FHF | F|F SIS | F |
&
*

HCl | ©cl | Hcal | HCGl | HCl | HCL | HC | HCG | HA | Ha X x
HCl | HCl | nal | mal | mal | Hel | mal ALl | AR He * #
gel | wer | me | Hel | Wal | HCl | HClL | HCL | HCL | HC X &
& e [ A Cna |k HCI | HCl | HCI | HC | % A &
b/3 B 7,3’:— 7K K Vi3 7}?~ i s KB 7k i e 33
k| — | AT ua | ma | ok | Ba [kmm | ok | k| Kk | K | #&
HCl | HCl | HCL | HNO, | HNOs| HQI K X X k * * X
— | mm | ma [uNos|uNoy| ma | EEED o |k | ok | ok | A | k&
rN:a Rig IICt N3 i AR -7k pie Vi 7K X X pid
Y R | 4w | km | wm | HO * K K K 3 * &
— x P XK K 7 HCl1 s K il X K K
Vi3 B3 X K K K Ve 7K X bi 7 X 7K
K P b K X X K Pi Fis 7K X b K
X K. X Vi K b/ XK XK 7 7K 7K K 7
i N P K K X pid X K x b3 FiN X
K X il 7K K X 7K K pid K X K biS
K - 7K 7K XK 7K X Vi X Vi K bid X
bid pi3 Pi3 X K il bid 7K K bi3 Vi 7K x
el | Hal | Ha | HG | HCL | HO | HA | Ha | REE D HA X X -
HCl | HC | HCO | HClL | HCL | Bl | ok | KME | REE | oo |k X X

CMATREARATAREETHREM ORLAHBERBRVIEZ AL, SR =4mE, MRELSHE, Wi
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