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Chapter 12 The Halogens
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' D(HX4g) |' |EA
HX(9) 9 H(g) + X(0)

AH_ (&%) =AH_ (k) +D (HX,g)+ | +E,
+ AH (HY) + AH, (X")



SHERBRESIERXNANFTHIR

B HE | HCl | HBr | HI
AHLERIK) /k3-mol) 48 18 21 23
D(HX,9) /(kJ-mol) 568.6 | 431.8 | 365.7 | 298.7

I(H)/(kJ-mol-%) 1311 | 1311 | 1311 | 1311
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At LS BB 1 3R )9 -

@ HX(I\ Br. C|)>>HF? -

HF BR R 55 R B A F 22— Al B R T2 4F,
5 HO  BESRES BB RAIE T

H—O—H*--F

H

ElfEELRBRAAED, ERNRBEEHEREEFL%

M HXH X FBEK, ZZKoFHRLCTMES EMmHX
=ialg, HPX FREEX, HIEREAE.




SEBERY

Bt | mrhEEE  Sio,+ HF — SiF, + H,0

CaSiO,; + HF — CaF, + SiF, + H,0
(BT ST DRSO, A E)

? BBRHFRE PR, fiA R e R

AR SHFR MERER B YR

SRR B TR, BRPLZEBRER, RABF,
AR, #: HF+H,0=H,0*+F  K=3.5X 10
#®: 2HF+H,0=H,0*+HF,

HFEDR B i (>5mol/L) =iElEE . Sk MIEEERHF, &
- i ?c%é 71— 7 l), + .
Tl e

2H,0 ——H,0*+OH-
THEEH (84) 5K (81), B—MHi4iE




B LB RAHF KB 2 RES ?
—

A FEBRBESRTHEES, 'ﬁﬂi@%ﬁ@ HF 2 []
USBISFRES, ERMREEMN HF,
HF+F — HF, K=51

.
KO

[FereeH -~ F]-

AR THRTH FRE, RERRFERN

HF + H,O — (H;0"...F) =H;0" + F(K=7.2X10")[q]
a8, MEERX, EMS HF 7kﬁ,ﬁ?ﬁi&ﬂfl(5~
15mol L), MIERL T BER .




SHEERE R FIARE M

HCI HBr HI
R MR PATRE MEFER

CHEShERM 41+ 4H+ 0, — 21, + 2H,0

A EERH,SO, () +ea LI E SR EFIHX(Br. 1)
HBr +H,SO,(i®) — SO, 1+ Br,+ H,0O
HI +H,S0,(;k) — H,S 1+ L+ H,O

CHINERMERE, AREMRE. WMASR&
2HX — H,+X, F cl  Br |
X, B2BE/kI molt 570 432 366 298
HX4y R REC >1500 1000 300




12.3.2 (1) g4y
KESxBITE
ﬁzﬁm{téemn nep 1L 4

S,

eI

Fl—&Eeaity, NEEIB (F? ) , BEFF=EE
X, HfrfEiEE, SFIERS. Iltls AR S4B
EL nﬁ%ﬁiMEﬁﬁgﬁ’J L.

@ﬂ%%ﬁﬁ&ﬁﬁ%ﬁgmaiﬁlaﬁMéﬂﬁl
R TRAREA, BTLERN, BTRELHRT
IE, EI# ETB&




(2) EHIRITER:

BT

=]

REGETK

KB, ELSE

(Hd

ERELY

TR S

POP AR =R ELY/ZD

=R AV ER 5 K iR,
YIRS E ek
Rz 2k

ig: Sn(OH)CI, SbOCI, BiOCI

16

g T BIE

TSHEM%
EER=ILY

SIKiE,

F=H R PEFhER
BX,SiX,,PX,



R I

(1) [E—

==
a

1. R R
JERR AL, KA, BRI R R

(2 pXEETEREY, 5T,

=T

@) F—=&

AR, NE -, HE T2

BT ER

i E 2 S 8

FRSHHEVELY BRLKAEESHLN Y




(1)BRERER (AgFHISh) . FRER. IoRER. T HEIH

RIS ET K,
QBN HNEBEERRE

I CaF, CaCl, CaBr, Cal

2

i s S\ S8

CaX, AEFHE, "FHE/N, CaFBEEX R

AgF AgCl AgBr Agl

THET, HERILT, BAYE

hMERIN A

\M'ET y ;ﬁ‘gﬁglgl



12.3.2 () SEY SRELHSERLLEE

polyhalide 3% gL,
Rl & £ E R — S AT I —Fih
K1+, Kl, SHEENERLEEY. mFEF

CsBr+IBr ——=CsIBr, %#%}z%#ﬁ&

YR csmmmiaeds, SHoE—
WEBEKY + GEREELY

CSB[’B::: CsBr+Br2 %%%Eﬁf_ﬁkﬂi S]1HH ﬁﬁb
CslICl,=== CsCI+ICI (BTN AL )




< Iy NHEEREE

I, =——1,+I"
K=1.35X1073

A%

ZREET
HIZ5 4

%ﬁ%%m#ﬁTu =
BRIBRHIET, @1, ICL, IBry.

IBrCI =7

? ?

BUKREREHN, MMAKIFBRTREK
Tlg y mml‘ﬁ'l ﬁ1§j(7'~71%71ﬂ; ?’/ﬁ@&
BHLARE.

VR, Z2HEESTMNEERNKI, ?

=E

3 77

1 SHEF. AEEUY, BANEERD, B/IHENA.
5 X FX = B[R F2 = AR LB S



HRBEEERERREED
H i Pinterhalogen

BR: XYn XARESE
n=1. 3. b\ 7---F#

12.3.2 Q)EREEHLY

|
%J% Iﬁi*ﬁﬁfﬁs 470K
& MHA R ClL+F, (&F#&R) =———= 2CIF
(Z&) 2CIF,

MR MEEYNNER (BRSF, WEARIK) SEN
P FERENNEENETFTS TR RZE:

Cl, IC| L
T B H&x AN B
WEC 101 27 114

W mU°C -35 97 184




BrF5+3HZO=H++Br03-+5HF
ICl + H,O=HIO + HCI

&R nEBRF

BERFERTA SEEP,

XY,? ? ? spid

g ARURE

CIF, & H %Eﬁ%ﬁ%l’ﬂﬁ%ﬁéﬁﬁ—@ﬁﬁé‘
R, SC06 = 8 X Fhas 31

A, BN HmEDAE.

= I/ CIF AT #ll& UF, ELE & 2°U
UF, (s) + ClF; (g) === UF (s) + CIF (g)

TRMLEFEHR.

HRSEEEREN, FEEEEHMBESHH.
W SR%KR mvuar ﬁ?ﬂ@ﬁﬂ:ﬁ/ﬁ

©if: ZEET. IEELY, BAH

% -

LR RILE



12.3.3 (1) mENK LI

RETJUERREMSENY, BREBEFEER,
L. EBREZERRZOF,. CIO,MI,0:.

Cl Clo, CL,O; Cl,0,

Br Br,0 BrO, BrO; Br;0q



+ SRELY

ClO,#1 CIO, B R, %ETHF%L@H’. +4, +6,
,ﬁ..,uo fa_%{zls ClL,O,, EFSHEFEEERN [CIO,]'[CIO,]

A A O

——U Cl—O
111° CI O 117 i

119

+1 +7 O
ClL,O Q Cl,04
ARG SE To Bk

HACIO, AT AR E =
2 NaClO, + 4 HCI ===2 clo2 +Cl,+2NaCl + 2 H,0

5 SIREE, BEIMSE~. ﬁm BEZFEPAR ﬁ&“
£ N, 5 CO,) WHHERRFER.
FRig: _imﬂ:é&&ﬁwE(So{ﬁCIZ)\ 7K R E MR K EL

"




<R EHLE 1,0,
MPEhRE LO T ZH5R.

ERHEHKRARE

B, EBEERRIKISE .

470-500K

#, ERRSUPFRRE

1,0+5CO === 5CO,+I,

Lo

ST3K SR A BRI,

FMECOMEE:



------- oy B SRR
CORCERCIVEEREES Blm---*\) 90
2-_-}_-1:[@ /O\ /O_O i 90 ()— o—o(---------------:-)
=H E A I A
OF, O,F, O4F;

B ENSELH. |

OF,Zim MaE, ASHBRE, 2PESHsil, 855
FrE5 NaOH + F,— NaF + OF +H,0

O,F, 2k CIF, EHBm L5, BEFERPUGHRENLS
HEMLE PuFg: Pu(s) + O,F, (g) ===PuFg (g) + O, (9)
1% 52 LA SR M R 2B P LU & 1 PuFs RIS TN RR 2R SE MU
HHIER Pu.




12.3.3 Q) mENSZEELEEL

BRFSD, IFRMUERESHENSSEREES
| & L B 24 i
+1 | HCIO | HBrO HIO R g
+3 | HCIO, | HBrO, - 012 53] %5
+5 | HCIO, | HBrO, HIO, X B
+7 | HCIO, | HBrO, | HIO,\ H.IO, | =B

HMEFEBARE, KEHARFETKERP,
ESERSRIFSRVARER.




B EERIRAVGE
X 79 sp3 &4t (B&spid? Z+LEUIO59M)  pao2

R SEBROEY. SERERNAEEEMSE




B HOCI HOCIO HOCIO, HOCIO
CRREERUERMY ko753 200 12 10

x|k Sl B R "

1. H.10, B9&5# R (HO) 10, BFAHE pK_°=3.29,
B F HOCI 5 HOCIO Zj8];

2. 10, THR EHr K ;

3. CIO, MM TEBi5s, UBLRIBMRBERPSER
BH%?EMME’PM}? X— R ARESRERDL S
BRI EEFRIMER.




cRERIERNEDFMHE

BrO;

L A

Bl (42 °| o, / Bro; y,

Wi (5% ¢ ;;o / / /
2 | HCIO! clo; HBrO / BrO; o /

DCI/ BZBO ',/E""—”m

% I/ Br |
| | | | | | | |
1 D 1 3 5 ? -1 0 1 3 5 7 =101 3 5 7
Oxidation number, N

L) Bt R (A MESIR 2 ER S SR, R
R R R A SRS ARE R S, T B X

B ) ERMARD SHESBLNE LSS SRS, 8
TR A HIRE] 2 U I R

NE “IV/




-3 AMRETFHE A ERTEMaRENSHPEEMEX
ClO, < CIO; < CIO,=CIO (=Cl,)
BrO, <BrO; =BrO (=Br,)
10, <105, (<L)

4 RETRFIRERERSEMNS) KEERIRE TR R M
IR Z LR
ClIO,<BrO, <10,
10, %?%'—5 HENEE R MNRGFELRAMEMNCEIEE
E R

mgEEEMF M2 HZMNO,:
2Mn2*+510, +3H,0 =2MnO,+510,+6H*
2Mn2*+5H,10,=2Mn0O, +510,+11H* +7H,0



®

SHSREENTE =2 MEER(ClI # HCI), FHIkE]

SRS

SHIEMNELEATAR
ClO>CIO,>CIO, ?

-ENATRFIBREES .

SEBME  Ccl-oggk (pm) Cl-O%fe (kJ moll)

CIO 170 209
ClO; 157 244
Clo, 145 364

WF CIO, GRS, CIO &, XESHEFEM

M EFREH.

Tt

—p366ﬁ?$%i'|‘$

OLEBTRES, TBE, WF CIO, &M, St
@p%Gﬁﬂ%ﬁﬂ Clﬁﬂzﬁm, ri, 8e5, SLM

IE_

FRIRE

, BESF. SEMLM




HCIO----HBro----H10
59— BRI R

R RS R LA

xh
T () — TR B e e
p412 J,A Bk =
SE—HERAF Cl,+ NaOH—NaClO+NaCl+H,0

b

a

ERBZER#MCa(ClO), Ca(OH), CaCl, H,OMEERM B EBX
‘E@ %ImTFﬁED—(%u&qﬁ%

Cl, + Ca(OH), — Ca(ClO),+ CaCl, + H,0O
ESPHESEHRY:
Ca(Cl0),+C0O,+H,0 — CaCO,+ HCIO

i3

/;rl':'l*ﬁEl'J REER—AUEEE---

BREMS EERER R N

"f%gljﬂ'lﬁ SE

Ca(ClO),+ HCl—CaCl,+Cl,1+ H,0
_ltl_.l—& E*ﬁ (IT%%)

H— S A

/mEI*ﬁE*ﬁB'Eﬁ%I‘E
A bfﬁ@%ﬁﬁ?ﬂtﬂﬁ—\.

2CaCl, Ca(OH), H,0 + 2Cl, +8H,0 == Ca(ClO),+ 3CaCl, 4H,0



LEBEZERNT

g, AWERM.

Ilﬁﬁﬁm—nﬁﬁﬂﬁ g bR iR
SR RE, BaLEEERR
R, BREEMNSREL, — A%

_J.L1E —b&ti_

Rk R T AL

25 Ry I SES &

L AT R SR Rl -

N&202+ C|02—> NaC|02+02

&k I SER =
5 1 -

bR EE A, MR

NaClO, — NaClO;+NaCl

TR 5|



HCIO, HBrO, HIO,

£ 72 £ Eh
SICVSET I one mew L. MiEEMT. SiLMEr

SEARES R BE R B ENRIKER. K]

& 55K (40-50%) A+t

M RERIEMSE:
HC10,— 0, + HC10, + C1, + H,0

S MER o R, FIHNO, S {L BT {53 B4 RO BRER -

I+ HNO, (38) — HIO,+ NO, 1 + H,0

FENXEREL A RBL TR (16 SR (558
BIREAMPIBL 301, +6NaOH=2-2==5NaCl+NaC10,+3H,0

R
FbRBREREHR  2NaCl+2H,0 B oNaoH + H,  +C1, 1
BEIKEHE: Cl,+ OH- — Cl0,” + C1-

+ H,0

EOMEMBIFER: NaCl0,+KC1=== KC10,+NaCl




MERE R ARE P R R R E L
MRS, ERERAPELEREE; R

BRI & oA
SEL TR R R
(1) cBEAGEE Mn0,, <400°C
(2) Fa e 2KCIO, :4;):00:::::: 2KCI + 30,1
AKCIO4======= 3KCIO, + KCI

©)]E 12|SKCIO3zE5‘ﬁ§.ﬂ.’.?F'J 55 3EC.S P AR
Aﬁgﬁ\ *E.: NZH, NEE, X

4) EEEMARPEF
CIOg + I+ H* = I,+ CI+ H,0_
5)BE

| KC|03+C12H22011E|'J*15



Sxig (&
C| K0103+H20==$@§=K0104<BH$&> HH, b (§IH) — Tl
KC10,+H,S0, () === HC10, + KHSO, —szif =
h &SRB AR ERT0-72%
Br NaBrO,;+F,+ NaOH—-NaBrO,+NaF+H,O
NaBrO,;+XekF,+H,0—-NaBrO, + Xe + HF
SRl
HIRESR S S BRER I FH AT LU B = R -
| Ba;(10;), + H,S0, — BaSO,| + H:10O;

mmﬁ‘i‘b"—ﬁﬁiﬁ:ﬁﬂ:* FRSBABESEE AR
AR R AT LS B S IERED -
Cl, + 10, + OH- Hlo6 + CIF + 3H,0




B TR (Eh) HOTE IR

Eﬁﬂ&ﬂé’l‘iC|—>Il, Ve RSk, REMHF

=1 R R () Y 1

SEE  50R

REEZERS W%

HBrO,>H:10,>HCIO,

K TCHLER Z —

“JoIKHCI0, 2T . FEFER A
« R\ BBRRLEBIRE, KBBATRE

AHCIO R ===

70,1+ 2Cl,1 + 2H,0

+R WinREASNN, EMERE RESSBRSR

ERE LT, K,

F>60%5 S84,

'

THHIB, & HEIRIE



= BT (32 B 1M JoR
= SR ED
>EFEE, FEMESLEKCIOERE

>EFESxEERELT, TRIBHEES,
1 KCIO,— KCI+ 0,1(610C)

>EREE% ZBET K (EK Rb,
Cs*s NH, RS S EERBBER/).

» Mg(CIO,),, Ca(ClO,), ] B{ETF1&5
NH,CIO,: ERX N EFHEBEF.




HO
o HO. | OH
SHES (F) H.I0.B4EH N
HO/CS\OH
= HLES R R
353K (—3H,0) 373K (-H,0) 413K

2H.10————- —H,I,0,————— —2H10,——2HI0,+0, 1
TR ER FE R IR ER fRER R

S MBS FIHES 2 MMEAREL: NaH,10,. Na 10,5

EMERS LM : HBro,>H.10.>HCIO,

=R EB IS L Mn2 IMNO,:
Mn?*+ H 10— MnO,+ 105



12. 4 HlHE

E(CN),, Fi&(SCN),, filiE(SeCN),. FHE(OCN),FEH
ARSHEMRSaREFRMEN, BEeNHRAMEE.

HA—MEIBEEFCN, SCN'. OCNEEEREFHLEW
ML &R, RMHESFHEUNMR, RANEETF

B MERSER. UEatPSaedzEREIE

B Jl5=pa28
AEY: YlEaBEFARIKE, EEFLaPnEgaiEER
5], 5120 NaSCN A~BE & NaCl FR#hmE 3 B &5 .




SR -
O Cl,. Br,AI4CN-, SCN-
(SCN), AT 4LI
|, AT LCN-
OPBRAFREKP . BHREFERERN

SEBE HCN RHEBE&REE (WNaCN,KCN,NH,SCN) &
SENTUHEY —E&r ZRATHEIER. ZBRFg
Toke,

I = FCN-FISCN-B R IFHIEC L {2 -
[Fe(CN)sI*, [Fe(CNgI*, [AG(CN),I
[Fe(SCN) 3" (n=1~6)



