


BELRETHEENS

L e TR e s s

HER FEBZEHN

EENMLERERNFSENXNFH

T

 —— e e S e

::, “; R ..,_.H,:‘F _4\,‘. -?T((
———

MM EHERHEE

: T
B
. i r———
g .




lhawusk .

We &

EBRRTENCERANLEATBHEEAERE FEANT
. HTKRMEPLIRNARI ARG, BERKLRKWERNL
EUNERAUERN AR, FARBAKESAMN, BETEM.

BE—FEBFOAFTAE, HRHAB, WELE, KEaH,
HHENAEA 2R FXTHNEE, BREAYREME,PELLEW,
HEFRAAR, ETLALRETHAR, AL BHERAARSER.

EH U $REAERXFH
WER ELE M
HAEG . PR

*

B R R R 8
2 KYTRENH 4D &
MESLI4ART BHEFEIR DR
,' * .
IMMES AW LR 1985E 9 AR S AR
A, 787x 1002FXK 1/32 Hi¥, 1625 . B F M« 359.000
Bk, 32,701-—45,300 '

&— B, 13204+ 56 E#, 3.20%

o —— i e = S

[



g & B iF

hERM I BRERES. RUVERILBLAERY
—FER, BAETHE—MHERINES. ITHRES AW
AT HENERT, HEMEFOBE, RE TRk
AR IR T BA 5 A S B AL R B RNAT RAMCGH
At LLAER B,

N e L Ty
mQM@n%xiﬁﬁmumm$ﬁﬁz—ﬁﬁ,amwﬁ
BLEPEERERN—, A TENEREEENFBER
MRS, T H T T R 8 — S R R TR,
XEREEATFHEEGRBNL Y, XREFEET A,

=, EEMES AR, GHFERE. BELR, e
B REF, BHEY. LEY URKBEY . B .
M. %I,

=, TR, Bk WM M. RRES,
EAHRES, BRES, MBEEA L2 R P HLE N
. OB, BB BRSEWH, XWESHES BTN,
B, RITBXERN FERBEUNMRELCEELETR,

W, EEEERE—ER RN, HEaHE RN
%ﬁ%#%i%m%ﬁﬁ?%fﬁﬁﬂﬁﬁ?ﬁ$¢&ﬂ.

BImEE
FeSO, + KMnO, + H,50,—>7

ﬁ‘ﬁn"ﬂ‘ B % KIS YFeSO, )~ d 3,




i, ENEHONERY, MERNFBRN —
EFFH. XFHBREN, WERKFBRINTE ¢ )
M. BN SHREENLERNTERR, EESTRH
FEFEL (0 (B #F. BRREET, AMI—BRMHS
H®FEWMCO,, SO, H,S, N, Cl,, O, RIRHH T,
ARGRE EE B KE VRO TRER. — i
AABERGLSWHEHE, ERERLEROTE )
Ko

. BT R VBT R, A5 i DLl B AL B R B B
Bk, BRRRHEHBREHT —B5. CFHRNAEXER
VR, RGP RE.

RITERS AF Mt B ep , 548 B B 8 WA 32 52 0 91 %
T MBI SRS, THAEME, BEW. %
HESHENBE, NBERE, 2R L
EFEAEE, Bk, HBEWN, 7R3 RGN R

R #E 19814125




Lk

W LR BT 5 R A R R
FIHBE T 5% RN R
HER R BFRE RE




4.1 BRevvereeereers

4.2 Fheerverrereeeres

it

RERREL Tk
TR eeeoeeereees
MR T

(1)
(2

...( 17 )
( 18)

- (38)

(54)

...‘..( 61 )

~(93)

(98
(109
(109)

[w 2R ) |

..u.( 1 )

......( 9 )
s (14)

(14)

- (17)

«+(25)

(36)

.“.u('38)

=8

=& R

- (80)
...( 87)

++(93)

<+ (111)
veee(112)
e (117D

»-(125)




MEWE Wik

5.1 Bfeeeernrens
5.2 Heeeirrieneinan

5.8 Aeeeenenins

--(140)
(149)
- (158)

eee (140

3y
157 NN
= 3

%ﬁi ﬁﬁ........ P PN TT

6.1 Bleeereeerierns
6.2 Hlevrennn..
BB GEHE oo

7.1 Feevereennnn
7.2 BB,

(163

e (184)

-+ (211)
(218

8.1 Lfoeeerrreernnes

8.2 hferererernnenn
8.3 Gfeeeerereeneenn

(236)
(238)
(238)

BHE SOk

9.1 Ekerereiseirienn.

(258

B+ R

10,1 &ffeereeees
10,2 EReererees

e (267D

(272)

++(159)
-+ (162)

(163)
(204)

- (211)
-+ (221)

(236)

.u.(244)

(253)

-+ (254)

-+ (258)

(263)

eveee (267)

10.3  ffeerereonneee

274)




11.1 ﬁ;.“...“.... (275)
11.2 % (293

12,1 foeeseemeeee (301D

g+zi &giﬁfmmmmm"m“mmn"m

13.1 Hkeveoreennens (322)
18,2 Afjeereeeeeener (352)

g+i ﬁgﬁg... cheas

14.1 l,;]' (380
14.2 BE-eeeeeeeee (382)
14.3 ﬁgn.".".". (384)

WA BB v

15,1 HH-coeireennn (402)
15,2 lereeereeeeer (411)
15.3  ffeeereeeees (439)

ﬁ.‘.f-\-‘ ﬁiﬁ!j‘f:!... trecaesnrere s rnesas

16.1 ﬁ.-.........- (465)
16,2 Eeveereenn (471D
16,3 4Beeereveees (480)

11,

12.

13.

14.
14.
14.

15.
15,

16.
16.

T E S

N

------------

------------

(275)

(298)

-(301)

(319

(322)

(372)

-+ (380)

llllllllllll

oooooooooooo

- (388)
- (390)
reee (393)

(402)

weee (456)

(459)




¥ 3 X

1,1 # 2s22p® F=18,9984

(F,] F,+H,==2HF! +128FF
(EARHLT LMK LR RA B

£
F,f) +Xe—XeF, +65TF

oF, + Xe2E-XeF,
400k LA

3007
FZ +- ZS__Sze
oF, + S=—=SF,

SF, + 2CIF==8F, + Cl, (% 4 &SF;CD)
3F, + S==—5F,
3F, ¢s¢) +2P=—==2PF,
PF; +F, (it #%) ==PF,
nF, + 2M=—=2MF,
(MATX $%£8k n=1, 2, 3, )
oF, + 2H,0—=4HF + 0,

(R AR, XELTSEO;, ARKET20°K, F25H,0
R4 AHFO, =HFOR 4L, BH5Mk07)

F, + S0,==S0,F,
(Fp .50 F i &9 & &)

A
2F, + 2NaOH —=2NaF + H,0 + OF, }

T o e . bbb e i s T e+ et




2 B-E WX

F, + 2NaBr===2NaF + Br,
F, + 2Fe?*=—=0Fe®" + 2F~
===SiF, 4 +2H,0
NaF + H,O

[HF) 4HF +Si0, (&)
HF + NaOH-=
OHF g +H,S0, (x) ==>H,0* + HSO,F + F-

6HF + CaSiO; (g) =—CaF, +SiF, 4 +3H,0

HFE () +CeH,,0,==[CH,,0,-H]* +F~

KA BA
[F,0] 2F,0(f35) =—=-0,4% +2F, 4

F,0+H,0 (5)=—==0,1+2HF{ +74.8 Tk
[SF,] SF,+3H,0=—==H,S0, +4HF }

1.2 & 3s23p° Cl=35453

[Cl,] CL+H,2%9HCl+ 4412F &

Ci, +H, —-)iéﬂ':zHCl + $
CRIEHA AR
Cl, +F, 200cczcui‘
CIF + F, =2=CIF, + 64
3C1, +1, ““—*ZICI
5Cl, (iz4> +2P o 2-2PCl,

3Cl, + 2P ¢4 ¢) ——2PCl,
PCl, (g) +3H,0=—=H,PO, +3HCl }




nCl, + 2M=—=9MC(l,
(M’?\ﬁ‘"t}ﬁéﬁ’ n=1, 2, 3, )

Cl, + 9Na " Z-5NaCl

cl, +cu "R cuq,

Cl, + H,0 4y ==HCIO + HCI
(HCIO 3 4 & 3 4 0y, 2HC10=—-2HCl+ O,)

q £ , 4
2Cl, + 2H,0-54HCI+0, 4 hpmm 1, WS- ;*;,,
3C1, + 3H,0 (1 5HCI + HCIO, “
Cl, + H,0,=——2HCl + 0, }

2Cl, + 2H,O (5y +C (1) 4HC1 + CO,

+69F
2Cl, +2HgO (#ixy) =—==CIHgOHgCl+ C1,0 4

Cl, + 2KOH (s> KCIO+KCl+H,0 7,5NstMHA.

3Ct, + 6KOH (., %) ===KClO, +5KCl+ 3H,04 e
(3 B KClO; 81 & &) 1 V] -

2Cl, + 2Ca(OH), ﬂ—iC:Ca'Clz +Ca(Cl0), + 2H,0

3Ca(Cl0), "*C-9CaCl, + Ca(ClO,),
2Cl, + 3Ca(OH) ,==Ca(Cl0),

+ CaCl, -Ca(OH),-H,0+H,0 (42 g4)
Ca(Cl0). + 2H..0=—=Ca(0OH), + 2HCIO

—2HCl+ 27 0]
(EamtaRm
70
6Cl, ¥ +(E’Ca(OH)z*";CTCa(CIOE,)2 +5CaCl,
+6H,0

CI‘Z +HZS CGEm) _"_'_ZHC].-{-S‘ (Brz, Iz:}-F—urJ
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B—2 gX

[HC1)

[C1,0]

Cl, + H,S0, + H,0===H,50, +2HCl {y, 1)\
Cl, + 2NaBr==2Na(l + Br,

Cl, + 2KI=—=2KCl +1I,

Cl, + Na,S——=2NaCl + S

Cl, +Na,SO, + H,0=—2HCIl + Na,SO,

Cl, g% +PClL==PCly (I,nékrrs)
2Cl, + 2CIF ,=——3(CIF),

Cl, + CH, > CH,C! + HCI }
Cl, +C,H,—> CiCH,CH,Cl

3Cl, + C, H, %% CH,Cl,

4Cl, + C,H,OH —>CCl1,CHO + 5HCl
(a-=Z L &)

8Cl, + C, ;H 4 (#)—>16HCl +10C
(¥

HCl )— 88
HCl— 8

1
4HCl %) +0, =28 & o010 4 2H,0 + 277k

4507
WBpweis -
A
AHCl(%) + MnO, ()=—MnC(l, + 2H,0 + Cl,}

10HCl + 2HNO,——=5C1,% + N, 1 + 6H,0
3HCI + HNO, ()=—=NO0Cl + 2H,0 +Cl, }

16HCl %) + 2KMnO (g )$2M11C12 + 2KC1
+5Cl,t + 8H,0

14HCI (%) + KZCrzo-,(;.a_n“——:_A"—ZCrCl3 + 2KCl
| +3Cl,4 + 7H,0

C1,0 + H,O—=2HCIO 3{1,0 *HJ'M )




3C1,0 + CS,=—COCl, + 2S0Cl,

(£
[ClO,) 2C10, + H,0=——HCIO, +HCIO,
(XA R)
ClO, +2H,0,=—=Cl10; +0,% + 2H,0

2 + 0,1
2Cl10, + BaO,=—=Ba(Cl0,), +0,}

Ba(Cl0O,), + H,S0,===BaS0,| + 2HCIO,
2ClO, + 2NaOH NaClO, +NaClO, + H,0
2Cl10, + 2NaOH 4+ Zn=—=2NaClO, + Zn(OH), |

2C10, + 2NaCl—~2oNaci0, + €1, 4
[C1,0,] C1,0,==>2CIO,
Cl, . + HClO,
c120,, + zNaOH NaClO, + NaClQ, + H,0

- [C10,1 2C10, + Mg==Mg(ClO,),
En#eCudn T K £ X A K)

[HC10} 2HCIOé2 HCl+0,1%

SHCIO=2=3HCl + HCIO B0 Kl As)

H,SO
PHCIOZSUR) ey 4 0.1

2HCIOZE22-CL,0 + H,0

9HCIO + 2Hg=—=(HgCl),0} + H,0

HCIO + H,0,=—HCI +0, 1 +H,0 B -
__9_11“‘31—“* 80 -
6HEIO + NaCl——Natl0), + 304 + 3H,0

(HCI0,1  8HC10,226C10, + C1,1 + 4H,0




6 H—E xR

(HC10,]

40T
26HCIO,=——=1(HCIO, + 8Cl,% +150,%1 + 8H,0

3 HC10,=2=HCIO, +Cl,1 + 20,1 + H,0

20-—60T
2 HCIO0; + H,0,=——2CI0, + 0,1 +2H,0

9 HCIO, + 2 HCI=2=9C10, + C1,1 + 2H,0
HCIO, + HI——HIO, + HCl

. 4HCIO, + 3H,S===3H, S0, + 4HCl

[HCIO, ]

2HCIG, + 2C,H,0,.2H,0=—=2HCIO, + 4CO,
+6H,0
2HCIO ,=—=H,0, +Cl, 1 + 30,%
AHCI0 ,=—=—=4Cl0, + 30,41 + 2H,0
2C10,=—=Cl,1 +20,%

JA
4HCIO, (70—85% )=—==2Cl, 1 + 70,1 + 2H,0

(92T LA AMIFMA &)
2HCIO0, + Br, (3)=—=2HBrO, - Cl,}

9 HCIO, -+ 1, + 4 H,0=2=2HIO, - 2H,0 + C1,}

9HCIO, + MgG~—Mg(ClO,), + H,0

HCIO, + 7HCl==4Cl, 1 + 4H,0

HCIO, »2 H,0 + H,SO, (,—==HCIO, .H,0
+H,S0,+H,0

HCIO, + KCl=—=KCIO0, | + HCI |

HCIO, + NH ,Cl——=NH ,CIO, | (4 & + HCI

2HCIO, + 2CrCl, + 2HCl=—=H, Cr,0, + 4Cl,}
+H,0

2 HCIO, +K,S0,=2=2KCIO, | + H,SO0,



£ &R 7

(Br,]

T e g £ .. g

) (88)+HNO,
.} +H,0
OH

9HCIO,

| R
HCIO, + CH,COOH (100%) _—_[CHS——C——OH]
+ Cl07

1.3 W 45%24p° Br=179,904

Br, +H, —é—gHBr

Br, + C1,=2BrCl + & .

Br, + Cl, + 2H,O—=2HBr0O + 2HCI
Br, s +10HCI 1., (%)

A a
Br, +28 (E)WDzBrz(iﬁ?iﬁiSBfﬂ

3Br, + 2 P22 PRy,

3Br, + 2P + E‘,H?‘%F&ZII:;PO3 +6HBr 7,

Br, +2Na 2NaBr

Br, + Mg=—== MgBr2

&R

Br, + H,0==xHBrO + HBr
3Br,
Br,

21
50—100
2Br, (%) +HgO—“——"—~f—“§HgBr2 + Br,O

GRHEE)
3Br, + 6KOH=—=KBrO, + 5KBr + 3H,0
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Br, + HyS=—
4Br, + H,S + 4H,0=—=H,SO, + §HBr

Br, + 5HOCI + H,0=—=2HBrO, +5HCl 1, 89"
Br, + H,S0, + H,0—=H,S0, + 2HBr

Br, + 2Nal 2NaBr +1,

Br, + 2KI + 2HCl—=2KCl + 2HBr + I,

Br, + NH ,Br—=NH Br,

s +5NaBr + 3CO, ¢}
(#] B NaBrOz &) g & 5 42 X)

Ho“/\/"\/\/ Ho_/\/"\/\/

“ I /J Bf-z Br ” ) /-—Br
W—coon —COOH
| (% &) ‘ (428)

(ﬁiﬁm (I MFETRK)

[HBr] 2HBr +Cl,——2HCI +Br,

HBr + Br ,—==HBr,
CuCl, {1k
4HBr(2) + O, =5 2Br, +2H,0

2HBr Gki) + Zn:ZnBrz + HZT
2HBr + H,0,=—Br, + 2H,0
4HBrz) + Mn

2HBr(x) + H,50, (%)===50,4 + Br, 1 + 2H,0
[Br,0)] Br,0+ 2NaOH=—=2NaBrO+H,0

3Br,0 + 6NaOH=—===2NaBrO, + 4NaBr + 3H,0
IHBI'O_] SHBIO(ﬁ;ggﬁ)“—h—HBros + 2Br_, + 2H}0




