SRR

T Theh oF AT o TYEN] 9 —

® 15,16, 17 3R 18 o ok ol o wEA §
HH= Ygfadl o Hew i SHE entl;

® TEAELSH 3R WEARE Ao STh %O
T ST 3 e, o R ST
% IR H H@ "Rt

o T IR SR SIS o HYAWOT, Ul

IR ST qA FY GEE AFEEE R
TEA H GUE H HR;

® ToWI oh IYTEU, THh Hequl AR h
AT qUT 3Eeh SNl hi WAl o
IR F SH gehl;

o  FAMH IR TESIHANG T % HIA,
O [ YA T S0 H HWehl;

o SiTCaSHI & WA qu Sl % ST
T WA o SR W W Gehl;

o ScHw MWl o IUAN w1 Heh;

o 3w Sftad H g el SR ek AR
TEd 1 HA TR

7.1 %0f 15 daA

7.1.1 Ut

“TaraT H fafaear p-stia de@l #1 W UgenT § S STt T
Tq s-, d- T f- =NF dal & @g AR FF H wgra @
@ g1

Fe XI | o119 S 9ok € T p =l o dcd S1d GRof o ot
13 9 18 § W@ T €| Toh HAIShdl i 1 Sl (o=rd
ns’np'® (&fe=m, He, o aifafte, fa=ma 1s°) 8, p- =i
& q@l o MU S qcll i &l A WHOEE SRR, STEA
T, g wfed el qen TRkl § wgd it
Hofifer eid €1 Tgei ot o d- shereh w1 STurefd qen 9 qoi
T d = deR f FHeehl (qag ed ud SHoh qvEdedi) i
Sufeefa 1 il o O W Hiefh g9 el 81 gHeh At il
YR o dedi— HTg, SUUTG T T4Tg i ufeerfa 7ok T@H &
fafaerar wae st 2|

3TEd IR o p- Al o o 13 9 14 oh dedl oh TEEA h
el X1 H 79 i oF UV 59 Uehdh | 3119 S5k a5 o ol
% dcl o WA % IR H TRl

w15 | dcd, TS, BOhR, 8w Ufeat qen famy
ftaferd 81 S9-S0 &0 ot ® 9 1 oI 9gd ¥, srenfers o,
Iuefeah TN ¥ 2 gu enferes o # ufifda 81 S €1 Agger
TN HIEHRY STHE, SATHF qe Uferet Iuqe den foeer
o1

THEA | Siveh eI 1 STFA 78% T Ut o @i |
e difean e (faeht weedier = foaeft viw) @en dréfeem
TMeTe (Sfewm Teetier) o &9 T A S ¥ e iR st
T I8 YEH o ®9 W I S6l 81 WIS UUerEe o o @i
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Ca,(PO,),. CaX, (X =F, Cl 32/l OH), (STe0I— FIARUEE Ca, (PO,)..
CaF,) ® fiera €, St foF ®iehe WMl & G&d 5w e B1 GIehRg qifori
e UIEY Ul 1 SAEvT STage Bl 81 U8 SR qU g Sfiferd bRt
¥ Sufterd Bl €1 WITRHIE o qen siel H Sufterd eid 8 rifen, Ui
e foeny qead: Hehgs @il o ®9 § 9T S 2

79 il % d oh HEcyul WIfvas qen wHifder U Sk el forE
& q groft 7.1 ¥ Ky e € 58 ol & g Wi, Sifdew iR TamEfTe
AT e A e A T

WRUTt 7.1- a1 15 o dl o UHITUSR agr ides T

o

TTATY] ShHTR

TRHIfUek /g mol !
et fomm

AT T AH) I

/(kJ mol ") 1l
111

IEEGREIRETI]
Hegarsts 91/ pm”
A BT/ pm
Terish /K

FIAIH /K

T/ [g cm (298 K)|

7

N P As Sb Bi

15 33 51 83

14.01 30.97 74.92 121.75 208.98

[He]2s°2p°| [Ne]3s®3p° | [Ar]3d'%°4s*4p®| [Krl4d' °55°5p° | [Xel4f *5d'%6s’6p°
|

1402 1012 947 834 703
2856 1903 1798 1595 11610
4577 2910 2736 2443 12466
3.0 2.1 2.0 1.9 1.9
70 110 121 1141 148
171" 212" 222" 1 76° 103°
63* 317¢ 1089° : 904 544
77.2* 554 888’ 1860 1837

0.879° 1.823 '5.778" 6.697 9.808
|

“E" wwa 74 (B=ae); "E’: S E: ¢ vad HIEsRE ¢ §W 38.6 atm W o- 97 sefuT a7 ¢ 63 K

T "R o- &Y * 3Af0TH N,

7.1.2 SAGREIeh Ta=—ITT 37 T 1 TSRl I SeraRieh 7, ns’np” e €1 37 ae@il & s Hah

7.1.3 OTHIO] WS ST
T

7.1.4 M TEredt

i R B € 9 p werh fuia g €, S geh geleitin foerE W
arfafier e YoM i &

o H 9 ® SR 9gd W weddseh ao STl (et ua fawi stewen #)
el o R ® 9fg Bt 81 N 9 P A geddes B | fammoia 9y
Bt 81 BTdlen, As ¥ Bi @ Hegds a1 § 9gd %0 gfg U i S
21 98 98 TS@ § gul W d SR/ A f Ferehi i Sufedfd oF wROT 2

ot o e 5 SR g W ST e WHifveeh SRR W AR gfg o ol
Tt €1 refuiia p-weft soieiten famme o erfaftaa Tenfie we oid TR

169, p-=dih & d@
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7.1.7 AR TOT

WA fogm 70

o U GG el | o W@ 15 o dedl shi SEEH T ot 14 o dell
1 3den aga i B 21 fafir s wafeuat 1 smifera s fefafea
?— A H < AH,<AH, (SR 7.1)

Ia: o § A ST IR SH TR WEIfUeeh TR | gig o 9l foaronarehd
1 M Al 2 gleliih 9 qel § T€ el 9gd A Tl 2

0 1t & el I TEWAE T | SRS U [FIHNE 9 7 Sl o=
Tuft 2 €| ot § = At SR T R enfedsh O @Al B1 AgESSH qe HIEhRY
37eTg €, TR oI Ufent Suurg ® qen fame uig @1 e e woiedt |
HH q AT SR H iy o HRU | TEHEEA o § SR 9 A a5y
R M R FUAw ¥ gig eidl ], W Torie, AfE 7o a5d € 3R U
a1 faeny qeh Sed €1 TESH o 3Telel Hfi ded STETdl Yiyid Hid B
ATRITHTOT TGEATT AT Tkt Toramviicrar ® g WA areft vt
T el i WA SR STEET —3, +3 T +5 T SR q el el
T gfg o wRO ot § i Y 3R 9TH W -3 SR TR R w3 i
T Tt ¢ e | o st Sfom Hee, faenet -3 iRt e ¥
& IS AT ST €l o T A= o SR S W +5 STl STee h T
el €1 fage (V) 1 THAE fiasifors Aiftes BiF, €1 9 | i & $IR +5
STRATRYUT oTeeell o T H et ao +3 Siierdientul efeen (Afeha I
TG % HR0) % Wi § 9fg et B StedieH & @y sififwa R W
IS +1, +2, +4 IR0 ST it T il 81 BbRE ot o it
Il |, +1 9 +4 SR AT YeRid L B

TESISH T +1 W +4 T Gl TR0l Tawensti & ygfa o foeem
H STEAMUE 1 Bt 21 S o foau—

3HNO, — HNO, + H,O0+ 2NO

Ul YR HIEHRE 1 TR Gt Tezadi STadIehu] STaee &R J 37
Al F +5 IR -3 AR Sraena § STEHEad B Sl © geiten St
Ufeat oI fareaer Y +3 STeRdTRTuT STaen STEHa o gl | ogq eifus
TR B S R

LIS i AHdH TEHAISThdal 4 & 8 Hehdl ©; Fifh ohael 4 hHemh
(T s @1 dF p) & oM o Ty Suered 81 9 dedl § aredl &iw o o
d e B B, Sl aUe (FEEAST) o fou SYE o S @Wehd €, 37d: St
TegaSRdl 9gl < €S9 PR, H|
AMEEIS AT TEMET TOT (TR )
EISH B R, =0 (TR, S50 3T Tl Td d Hereh!
STqeTeeIl o HRU o o 3 W&l @ = it €1 Agger it W@ o @il
9 BIS AR a1 I=0 (TRl ol del (9 C,0) & 919, pn—pn
FgaTEy SN 1 fafere yafa it €1 39 9l o 9’ 9@ pr—pr 9 T T
ifeh Seh URAIY] heteh o og SN farafd e € for o wurre stfeena e
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F Fohd | TH YR AZ2oH ] THIST o =9 T 569 (T o aan 1) o
Y Tk fEURAN 370 €9 H YR W@ €, UROMTREE SOkl sy e
(941.4 kJ mol ') gd 3=d B 3Heh faulid wiehRE, il qoun U
P-P, As-As d1 Sb-Sb S¥ T&hdl &Y a1 &, Safeh fomer difcaeh afereel
o ufeaer ¢ SFIGT © Teh N-N &%, T P—P % sh1 3787 ot gil © itk
TH o7} SaRl o S STqUSIaRieh HIqehHUT o HRUT 5 ofalg A Bl
B uRoTHa: E2ieH | S Y9t o Bt 1 3Heh HalSehdl hiv | d herhi
T SIS I FR 7 S THF WA hl T FIA 2| SHhT TeHASTH
ehael 4 doh € |t @ o STeel AIEeST dr—pr 98 el &1 Gehal SiE TR
T 9 FW €, SqEwnd R,P=0 Tl R,P=CH, (R = Ufehd ¥9e)|
HIOHRY qel ST HehHul qeal o el ot dr—dr Sie o1 Fehd €, STl S+Toh
P(C,H,), T As(C.H,), S difith femrei o &9 & %1 # T

(i) TESIo o ufa feramsiierar

Tt 15 o Feft 9 EH, TR o ¥EgRE I §, Sl E = N, P, As, Sb
Bi &1 Hehdl €1 T7oh T3Sl o D 0T UM 7.2 | <Y T B | BESE I
i o frafaa wire ofeds uid € seeeel % wnfae NH, § BiH, %
el & S T S o foriie woedt | Ufard foran S wekar @1 aRumaeersy,
TSRSl T ST T[0T ST €1 STHIA Shelcl Ush g 3Tq=a §, Sefeh BiH,
FeelaH AT ¢ &Nl W 56 wE § wedl 2

NH, > PH, > AsH, >SbH32BiH3

RO 7.2— & 15 o q@l o EEgES! o U

'IIUT
Terlh /K
FIUAR /K
(E-H) 399 gi/pm
HEH =101 (°)
A H /kJ mol '
Aei H (E-H)/kJ mol "

NH,  PH, ( " AsH, SbH BiH,

195.2 139.5 156.7 185 -
238.5 185.5 210.6 254.6 290
101.7 141.9 151.9 170.7 -
107.8 93.6 91.8 91.3 -
-46.1 13.4 66.4 145.1 278
389 322 297 255 -

(ii) atferde o ufa ferameiierar

F Tl q Y YRR & RS- E,0, d E,O, W ¥l 9 & I
SRR STTTAT T STFAEE T SATRITHRIOT 3TN o SRS i o o
Aferes STreitd B &1 ot | == S W ST 07 Tl §1 AEes SR GEhE
% E,0, TR oh 3fidEe Ul i § Safe ofdfe qen W &
Syt don faemy o yad e B

Ltly p-sais o ac
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(iii) ¥elom o wfa feramsfierar

T el 1 aAfafmaet | teel w1 @ 4fori- EX, 9 EX, 99 €1 TEeeH
o ISl I H d HEH] HI AR o RO TE YIReNES TEl Al
UCREE eSSl 1 TUe 3Tfush Hegars gid & AIg2SH oh el 57 g
Tl o RedEe TE B ¥ Aeee o fau shaet NF, € @ €1 BiF,
o orfafiem gl ZrReeee ged &9 U Hegarsl JHid & e €

(iv) =gett & ufa feramiierar
T qeft ac urgel o Wy stfufswmean week fgerht ifiw o & fed @w -3
SHIRIRTOT ST T ©1 S Ca, N, (Shfeeram Teeee) Ca,P, (Shicermm

FEREE) Na, As, (FifeTd #AEE) Zn, Sb, (N& w=HAREe) de
Mg, Bi, (Frfiftrem famemss) |

SEERUL 7.1 e TEgIoM +5 STARAHIU ST Il 7, AR 98 Yleaiee Fal sl HrRom

gifsrm)
E& eI W n=2 €, fSuH el s a1 p werh €| THH FEHAShdl H1 ¥R ¥ S

THN 3 o T d e T8 81 Eifet I8 UeReEs TEl

SEE 7.2 PH, %1 Faieh NH, &1 ST0&T %7 el | 7

B NH, ! Wifd PH, &) 59 o€l # TEgeM a8 1 ¥erd § afd T 8, 36

FNU PH, &1 F9¢Mi% NH, ¥ %9 &l ¢

wgARET 92e

7.1 TEEeTEEl ¥ URRAES Afudh HEEds] i g 272
7.2 15 % Tl & FESESl § BiH, Wo¥ Y@ SUEEE w4 8

7.2 SIS SGIGT

WA fogm ph?2

fatem
SEATEEISH 1 SATITNIE STRH A1 oF T A Gosi e 9 foman S
2| 9Bl T4 AEESH (FeHiE 77.2K) e Bl € e SATRASH (Faerish
90K) ¥ & It 2

TR ¥ SEAEESH a9 & o St FdAREe & Sl foer i
Hifean Eerge o WY AfAlHA HE Sl e—

NH 4CI(aq) + NaNOz(aq] —->N, (g) + 2H20(l) + NacCl (aq)

30 sAfufsran o ot w1 ¥ NO @21 HNO, 7t it €; 37 sryfisai =1 i
1 Ui SEehiie I Howeh 3T & wieild faersd o @ yarfed Y R

foFan ST Wl 71 39 STITEE TR IMe o ard sTosed ¥ ot ura feRen s
Herdl 71
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SRS

(NH,),Cr,0, __ M, N, +4H,0 + Cr,0,

fd Y[E Ta%e | oA Hifeaw A1 JIREW TSMEe o ardig oTqeed § of
W 1 S Eehal 2l

Ba(N;), - Ba+ 3N,

o
STEAIESISH Ueh TR, TUEH, TRglA aefl tfeiiell 19 €1 AIgerst Tam] o <
Tyt Toeenfer YN qen '°N €1 sueh! St § T agd 9 € (23.2 em”
Ufd et S, 273K 9 9 1 9R I W) q9 fediw iR Faeris ff w9
T ("roft 7.1)1

N=N o4 1 359 99 TATH & FROT SEACLSH F o a9 T HTH
arfera 81 =rafy, a9 o gfg o @ feramiierar oot @ st €1 S= a9 W 7T
/S YIS oh W WY G TR T Y 9 TAME RSl a9 AR
o WY FEHAS TEIEel ® ol ¢ HD fafire sfufema g

6Li + N, ™ . 2Li,N

3Mg + N, — T, Mg.N,

TE I hI UREATT § T 773 K A9 R I TRGISH o6 919l gt
BT ST Sl € (BTe WehH) |

N, (@) + 3H,(g) 72K, 2NH,(g): AH® =-46.1 kJmol "

SIEEENA, Shad IS 3o AT (T 2000 K) W SEAFISH &
Y G HT AEEH RS, NO oA 2

N, (g) + O,(g) 5. 2NO(g)

SRR 1 q&T SN SEIEA 9Ol geSH o o i e (SIE0— chiewaH
gerTEe) % fEr § 21 W@l GIfeRd e i oTevdshdl e §; o8 Sue Swm
B Bl (SH- el R Wi suEnm, sfafeanial weEl o fau eifehd a9eil) w9 Areiee
H1 ST Sfeeh Yol o @ gl oh fau weitde o ®9 H SR shEEsd W gl R

SEE017.3  Hifedq USEe o ddid 3198 i Afuferan fafau)
ga  Wifeaw UsEe g 19eed ¥ SrEAesH 19 ol 2l

2NaN, — 2Na + 3N,

QAT T2

7.3 N, W & a9 W &9 fowrarwia =i 22

173, p-=dish o ac@
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7.3 gdilfern

MY Gl

fa=m

SR F9 (gew) "Eel H A qen fedt § Sufted A 21 Wl U
eSS e el o faeed o St € Sareeone—afen

NH, CONH,, +2H,0 — (NH, ),CO, = 2NH, + H,0+ CO,

B W W A, FNEH 0N ¥ U Bl 8, S hied el Al
heem BEeeEe 9 fora & W faufed & s 2

2NH,Cl + Ca (OH), — 2NH, +2H,0 + CaCl,

(NH, ),SO, +2NaOH — 2NH, +2H,0 + Na,SO,

U TR W ST FER Wk GRT o1 St €

Ny(@ +3H,(@ = 2NH,@: AH®=-46.1kJmol

A-rdfers fagid & SaR S=d <9 st fAfdd w3 o fou srqee e
21 eI % ST o foIg stqeheran uRfEfEt 200 x 10° Pa (ST 200
S €@, ~700 K 99 qe giet A6 | K,0 qe Al,O, JH SEA
ATFATEE S A 1 STANT €, Ik T 7ol qIa i 1 L g% o
ok | STHITT o SceA o fou yare-fas 7.1 | <3 T 7

l
o)
=

20 MPa

IR
SRA 3TAES
700 K | ALO, + K,0
‘qT 3
farTr 7.1—37mif41 3915 & fou gare-fa7
R
(N, + H, + NH,) 59 NH,

WA fogm pht4

o
i U A e, TEA T ?) He fenie den FaeFiE shHw:
198.4 K @@ 239.7 K €1 St 1 ifd €1 %9 @IR 29 srawensii § 98 sEgeH
S gR1 Sfud B € Sk FR0 THek Mol 9 JaeHih o U IHeh 317
FoAHM o YR R STUTRd HHT h1 S7Uen i eid 21 1t &1 1] ot
el ¢ fomen ot ® et W) 81 <9ie 7 o o S ER sa i di
Y I T Th TehIh! I 2l

I 19 Wt o s faeid ©1 OH 319 S & hR0T 4T Siefid
foera geferd: e 2
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NH,(g) + H,0() = NH’", (aq) + OH (aq)

7% ST o WY SHIEH TE St € sereeny NH,Cl, (NH,) SO,
T Th ool &R o6 &9 H I8 %3 Agel o oo oh foerddl ¥ 36k
TRYHEE! (9 UGl o Sellg fiFaEel) i faafd Fwd g1 S¥—

ZnS0O, (aq) + 2NH4OH(aq) —Zn(OH),(s)+ (NH4)2 SO, (aq)

(T4 S798T)

FeCl; (aq) + NH,OH(aq) — Fe,0,.x H,O(s) + NH,Cl(aq)
(0 FEe)
ST S10] 3 SIS TR W T T Seide Ie i Surefa 59

59 &Rk S 81 T8 T UehTeh! Il S hich o STl o T1ef e
T €| U Hehed ARl o S 1 Cu® a1 Ag* S8 o1 3T shl Tee=H

H ST B
Cu® (ag) + 4 NH,(ag) = [Cu(NH,),J*(aq)
(e (T&x et

Ag'(aq) + Cl (aq) — AgCl(s)
() (Y3 31a8)

AgCl(s) + 2NH,(aq) — [ Ag(NH;),]|Cl(aq)
(Y 31TET) (YTEH)

SEET

STHIFAT o TSN Ioehl o IcURA (STHIEH Agde, AT, STHIEH HioHe qefl STHIH Jothe)
A B SFECH A % I § 3T e s 21 foE @ i ove wF waw 21 5
st yefiaes & &9 | off STEm H oAt B

SEEQ017.4 NH, TH &% %l TE 9eR i Hidl 2

B STHIMA § AESH WHY] W UH THH! Toiae el YSH F o oy STe= €
T 7% 38 &N F1 WE AR HLA T

QAR T2
7.4 S HT Al hl ggH o6 fau savges feafaai @1 auH Hifsm)
7.5 Cu? faera o @t it od foman et €2

175, p-=aih ok dc
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7.4 W% Tg2ret fafi= sfisrdiertor steensti & o SfiEe S 21 3 ATrgel o

m aw, g3, force qen lifqer @-ww @l 7.3 § Ry ) stesel w g
o5 12 AR HIEAIT q A Wreel i dRoft 7.4 ® fean wn ?)

HRUT 7.3— AT o SFATSS

SRS SRS N,O +1 NH,NO, —™ > N,0 +2H,0 AT T, S
(eSS (1) SAFTES)

eSS HEEEE NO +2 2NaNO, + 2FeSO, + 3H,SO, T 9, SerEA
(ETSA (1) 3TFES) — Fe, (SO,), + 2NaHSO, +2H,0

+2NO

TEIEINH RS N,Oj +3 2NO + N,0,—2°% 5 9N, 0, e 39, et
(MESSH (111) 3TTEE)

TG STERIES NO, +4 | 2Pb(NO,), —BK, 4NO, +2PbO | T T, sl
(TESSH (IV) SAFTEe)
TIEARSISH IS N0, +4 2NO, % N,O, TEH I/5d,
(EZISH (IV) SAFTEE ) AT
SRS =S | N,O, +5 4HNO, +P,0,, — 4HPO, +2N,0, | V&N 3¥, T

(AMEESA (V) sTfse)

7.5 5115&55 E il TESE HON,0, (FEUMEH 37) HNO, (%™ 7)), HNO, (Tefesw

STR) S ST SR St €1 3T HNO, o Hewyl ¢

fa=m

TEANTEe |, AEfed ot e o f@id (9awet) H |ig H,SO, de NaNoO,
el KNO,, &l T4 ¥eh Ut fohan s 21

NaNO, +H, S0, — NaHSO, + HNO,

9 W W I EAd: SARZdres YohH g1 SR Sl B
=1 fafey s (NH,) & srgreeia sifriism gr1 St s T
e 21
4NH, (g) + 50, (g)— 4R T9%_, ANO (g)+ 6H,0(g)
(amg /)

RSIREMERIEIT A0
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WRUN 7.4— SZSISA oh TGSl shil AT

N,O | N=N=O <—>:N=N—O: N—N—O
a . . 113 pm 119 pm
NO [:N=O:<>:N=0: N — O
115 pm
d. .‘O .-()', .. O 1050 O
RN Z 7N Z° AN <
N0, N—/N > N —N ‘o, N . N )18
N -
o 7 o
' ' 121 pm
N N
NO, ) /N\\ . <> O% \ . /V\IZO pm
.0. 0 g 0. 0 132° O
I
el foX 0’ 0" o) o)
. Pas A s N 175 -t
N0, ~ N —N <« N N —N 185°( N —pmN 2
o Ne o Ng 07 i O
06k 0. SO © 5 O @¥h wlo
N205 \ N/\N\ «> \N/\N N/EO\N )1340
O/ \O 04 \.O. (@) - o

SEE017.5 NO, fgadia == =it €2

g NO, § Haerhdl soide faum den & 9 €1 9% wh wed faum geee
U K WE R F €1 fgad T W W® wER NO, @] ¥ ufaffa
3 St ¥ foEd sowe 1 wen §w g

AT T2
7.6 N,O, ¥ TE2SH 1 Tewaishdl 1 27

=9 R Tt TRfes sifeaee sedst & e 99w NO, <t 21
2NO(g)+ 0, (g) = 2NO, (g)

fafq eer EstHEe T § gor HNO, <t 21
3NO, (g)+H,0(l) » 2HNO, (aq) +NO(g)

L4 psdin o dd
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WA fagm

178

fafild NO I =ferd &1 STt € T Seft HNO, &1 STa 51T Trs
68% AWM T Tifxd fhal ST Hehell T WK H,S0, 5N FASieliwio T 6 98%
A% ifga feran ST Hemar 21

o

7% T TTEH 79§ (BHik 231.4 K 91 F9eFTF 355.6 K) | TR Hif
% Tefesh T § HNO, 68% FoAHM 31 € 7o 36T faftTe = 1.504 Bl
T T eteen W, HNO, 1 S THaca & s fo fom o fimmn o 2

Aty foee | ARl o Uee ot &1 e SRR Rl § Al
TESifEn 3K ArEde e 2 B

HNO,(aq) + H,0() —» HSO"(aq) +NO, (aq)

g, e Tt Yael Sfierdiehieh © A 1 Ud wifeqn SiEt Scpte engaeti
1 DGRt SRR UGS o 1ol Ao Ll | SR o IeaE o7
1 |igaT, a9 q ATiehd e ol g st wehfa W SR s €

3Cu + 8 HNO, (T3) - 3Cu(NO,), + 2NO + 4H,0

Cu + 4HNO, (®%) — Cu(NO,), + 2NO,+ 2 H,0

er 77 Tefesh o o Tl fofan & W N,O T /s 7% o 12 NO,,
T R

4Zn + 10HNO,; (73) — 4 Zn(NO,), + 5H,0 + N,O

Zn + 4HNO, (81%) — Zn(NOy ), + 2H,0 +2NO,

F2 UL (S Cr, Al) T Efesw ot o focia 81 it Fifew ong #1
Tag W SHFAEES T Ydcll Afeha W 54 Sl 81 Tig Tergsti T STk ATk
%1 ot SRl HT | S SAETEH 37 §, hia hia- SESFES |,
Tl TeRh ol | qo TR RY ThIThIRe 370t § STedighd eIl 1

I,+ 10HNO, — 2HIO, + 10 NO, + 4H,0

C + 4HNO,; — CO,+ 2H,0 + 4NO,,

Sg + 48HNO, — 8H, SO, + 48NO,, + 12H,0
P, + 20HNO,— 4H,PO, + 20 NO, + 4H,0

{t-aer e

g & fau guifad U oe@ qdemn Fe’ oEHl &1 el i Al
afferse W STufed i whi emmar W R e €, S Fe™" o srfaferan 3 o
1 1 Hepel ST €1 I8 IO WA g 3 I St foera o o
TE Hethe foeed fHar o vara eede TEe! % IaR o HeR |ig
Towfieh Tret fremehs fohan ST 21 foretam den Jorfisr ot Siaigs | T
0 F1d 1 S faered | e oeE #1 Suftafd &1 Gohd il B

NO, + 3Fe” + 4H" — NO + 3Fe”" + H,0

[Fe (H,0) ]>* + NO — [Fe(H,0)(NO)F* +H,O
(7))
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SIS

TEfeeh T 1 THE SUANT Iah! o fald STHIfEM Ede oM aen foehies Td IRl dehdish o
TR B ol 3T A8l o S W B € AR, TSRS a9 31 shisiaeh AIgel
AfiTeRi o focem o off Yot B €1 SHeh 3T W@ SYAN e Wiel o SR, et o e
3R Tope ol | SfedieRE % w9 H

7.6 BRIBRA B

AR

P

60°I

K9

ferT 7.2— v89 BIEwERG

&

/
B

SN/

P/— P/

N

N

/

2

vad TIRRE
T IR vaaH 3 1 I8 fater, sia # stfaeid Wy e SEEewEs o
T gran © e efeR ¥ e e ® (TEEdifa) |

Afehd agHed H € Sded g NaOH fae@ § so&hi PH, <l 21

P, + 3NaOH + 3H,0 — PH, + 3NaH,PO,
(Fifean TRUmRSEE)

P, sstt § Hvig e % HRl, fSAH HI0 A 60° * 7, v
HIORRE HH R € do1 g uRfefer § ok 3 gewenst o i
foramefict e 21 9% 919 ® At ¥ 37 TsheaK P,0,, o T8 YA ¥ 31 7

P, +50, - P,0,,
7g fafgad agehasE P, 1ot @ o1 2 € s fo 7.2 ® f@mn w2
A TR
Yo HIERRYE hl 59 ARy AmaeRel § 573K A9 T &3 KAl ah T & |
W Bl B ST el BIEhRY i g Qe W T A S @ @ sl
WERRHeh Jreeeal i Sorl g gt €1 el BemRd
/ X TSI TR = el e 21 e TR, St qen
el TS HE SRUeHEE ¥ Afged 71 TERfe ®9 9

BB 4 //_ S FIEPRE, Yo HERRE 1 qor § 9gd FH franeie

P eI 81 7 SR H G 7 e A wgert wa § for
P, Wvheis @l o €9 § TH-TW ¥ 9 wd € S

T 7.3— olrel HIaERg o= 7.3 o fe@man w2

7.7 BRW®E

Eorgiar:z e

Hel BIEFRH o 3 ®Y B €, a—hiell WITHRE a1 B-hiell i1k |
TS TIERRE i 803 K W, 9 Afciehl B TH HiTd W o—hTell HIERRE ST
21 39 9 W Sedulfaa fehan <1 Wehdr € A1 3Heh TRt STUREYN, Weheel
71 FremAae e €) 98 9g | ereRdieha Tél erdll p—ehiel BRERE vad
HICHT 1 473 K 9 921 $=4 <6 R T4 ok s Sl 21 98 91g § 673
K e &I St

fa=m

HIEH, Shieda™ HIERES i Sl a1 a HCl 9 sifaferan gry &g st 2|
CayP, +6H, — 3Ca(OH),+2PH,

179, p-=dish o ac
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oo 1L

Ca,P, +6HCl — 3CaCl,+2PH,

TN H, 9% Tod PERRE i CO, I 3Tfeha amerer | |ig hifeh
e faere o @Y T Heh I 9t el

P, +3NaOH +3H,0 »>PH, + 3NaH,PO,
(Gifeam BT BiEwREe)
U e H I8 SRAeeid gt © Wfhd P,H, A P, % AW I
Iufefq o HRO1 I8 SaorEie 8 S €1 SRIfEA ¥ Ys w4 % fau, 59 HI

¥ sravifad feman S 1 f98 wreRifay stEieRe (PH,]) 9 ST St KOH
Y sfaferan R W HEEH 3 7

PH,I+ KOH — KI+H,O + PH,4
aT

D

IE Tk VTEH, TS AA & FHM T Sl Sied el 19 1 98 HNO,, Cl,
T Br, S SToRAhIa! o ool i SIfeged AT o Hueh H o W faewifed
et 2

7% 5 ¥ Sifee w9 9 facd 31 PH, 1 St faerem v w1 sufeufa
¥ forfed 1ot AT WIERRE T2 H, <1 81 IR Hethe a1 WH AN
foreram g ST T W W HERES u g |

3CuS0, + 2PH, — Cu,P, + 3H,S0,
3HgCl, + 2PH, — Hg,P, + 6HCI

TIEHRY I 1 TRE o GREAE & q1 oTwdl oh 1ol BRIk
AifreR I 7, Ireomei—

PH, + HBr — PH,Br

HIEH 1 Tq: THd S8 1 el &9 T ST e faredl ® feoran < 21 ohfeqem sz
T ShicTTH HIEHEE o U o1 B Hieh T | theh fean s € e 1 Seq=1 gt €, Sterelt
& oIk Gohd o &9 H % Hd €1 g8 yAue § off vy et

SRE0T 7.6

gl

WA foam k80

fre we ¥ 7 fag =X gd § & PH, &1 Tfd emaa €2

PH, HI S o7t @ foran shta © f998 PH,1 591 @ S 98 <911 © T s@ent wehfa
&R T

PH, + HI — PH,I

HIEHRE ITHTY] T ThIh! I i Iufeerfd o sRU PH, SR Afafshan o g
BRF I e w1 F W 2
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agARET a2e

7.7 PH, © PH," &1 a1l 1o aifurss &1 12

7.8 I T T W9 T WERRT HI CO, & Afeohd IR0l ¥ Wig wifesh Hel fae@ &
™ e €2

7.8 BIEHRAPD  FIEHRE A TR F eAES I e
el

PX3 (X=F, Cl, Br, I) der PX5 (X=F, Cl1, Bn)!I
7.8.1 WRITRIH

cwprse

€ YAId WIEHE W Yok FARA Jeled i o W Bl @
P, +6Cl, — 4PCL,

T AT FANES i 2A9TRaT Yod WERRE o 919 i 9 ot 91 fean
sG]

P, + 8SOCl, — 4PCl, +4S0, +2S,Cl,
@ o
. T A defa g9 ® den T w6t Suftafd § S erasfed @ S 2
PCl, +3H,0 —H,PO, + 3HCI
/ 3—;\ T8 CH,COOH, C,H  OH S’ ~OH 9 J7d ek AffTehi & foha el &
al Tl o 3CH,COOH + PCl, —» 3CH,COCI + H,PO,
3C,H,OH +PCl, - 3C,H.Cl + H,PO,
TH et RIS & S =&l o o femmn € e wiepa SP° wsitd 2
7.8.2 TREARH O
RTFATES THIEHRH UaIISS Toid HIThd &1 Y&k FARH o Ty § sifaferen 9
Tl 2
P, +10Cl, — 4PCI,
T HERRE R SO, Cl, 1 fohan gr1 it arn < wehal 2
P, +10S0,Cl, — 4PCl, +10S0,
ot

PCl, T ! Tiq-Yod TSeX & a1 99 91 | 98 Sl $79Hfed g POCL,
2 ¥ N i wERiE ol § uRafdd e S 2|

PCI, + H,0 — POCI, +2HCl

POCl, +3H,0 - H,PO, + 3HCI

T I W T8 SEuIfd el € e tfeh T e o et 8 S €
PCl, —™ PCl, +Cl,

181, p-=dih o d
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I8 —OH THE I hIeif-eh ATkl o @1e Afafehan hitch 3= Tl el
# uftafia ¥ 3
C,H,OH +PCl, — C,H,Cl + POCI, + HCI
CH,COOH + PCl, — CH,COCI + POCI,+HCI
gen fafSid o1qe PCI, o @19 TRA i W WA FAREE S 2

2Ag +PCl; — 2AgCl + PCl,
Sn+2PCly; — SnCl, +2PCl,

cl THHT STANT D HTa(eh AT o FIAT0l § fema e € Sreeoned—

. C,H.Cl, CH,COCI
:§> 73 q T wewenet ¥ gHe S ey BRRfTE B € S
- 5 al Tgl <t T 2
EW @i fReffar (equatorial) P-Cl eT&Y ¥Hded €l
Sefer <1 3tefi ST (axial) FRefiT sui @ 92 €) HR &I FRU T
cl 2 o Treft st el 61 g | el (axial) e el W ST
Hferentor g B
3 e |, 98 UH A 3 [PCL][PCl]” & a@ foemm™ i
ol 2, ﬁgﬁ ¥R [PCl,"] SSherhid &I § T2 UM [PCl | ST=haeha
BT B

SaEeor 7.7 PCL, T H @ ¥ 3@ @7

gar T # Sufeafd ® PCl, SoI-Tqufed gl HCl & ¥ < 21
PCl, +3H,0 —H,PO, + 3HCI

SEER0 7.8 T PCL, % Wi EY WA 87 I IW I Y i)

@ PCl, = Bepoia fffel S 21 geh ol fRefia (equatorial) P-Cl @&
T €1 W QA stef ey T ® e el et @ W €

At a9
7.9 T T 5 PCL, 1 T w §?
7.10 PCl, &1 91 9t § S s1oeed sifaforan 1 wgfer s fafen)

7.9 PEBRAD THIEHRE e ST 3Tt Ol 81 TIehRE o Heequl fieiere g, I
gitarolr s w1 fafy den 3Tt TEeT o Iuferd ®s Afvasfres sTEdl 1 arel 7.5 |
fean T }1 STl o Heed H,O 319] 31e/el O-WRHTY] o 0T i a1 i
#I gfte ¥ R Heifed g €| % qecyul sl % AT fo 7.4

R

WA fogm pk82
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WRUN 7.5— WIERRE o IR

BEAHERRE H,PO, +1 T P-OH YA P, + &R
(RIERITR) 3 P-H
T# P=0
stfeft e H,PO, +3 T P-OH P,0, + H,0
(WRTERITTR ) Th P-H
T# P=0
TR R H,P,0, +3 I P-OH PCl, + H,PO,
3 P-H
3 P=0
BIEUTHICHITE H,P,Oq +4 <R P-OH A P, + &R
3 P=0
T&% P-P
STATH IR HPO, +5 o P-OH P,0,;+H,0
T P=0O
T TSR H,P,0, +5 ¥R P-OH T HIChRIRE
T P=0 T
T# P-O-P
HeTH IR * (HPO,), +5 @ P-OH TRIEHRE 3T
= P=0 + Br,, < 7l 9 T
| N\ M/, @ P-O-P )

* ShaeT ageTR] B 8 S (HPO,), 3 sTfiasifoes sy arvit 7 g 17 2

oA :
H,PO H,PO, H,P,0,

H,PO,
EEUHTERRY 37 awq‘fqo-“r@qﬁrgr A wu‘fq»‘r{:qﬁﬁm A TRRIBIEhIN 3T
43 O
For 74— wiaE & T oxh
TgE STRISTA T
MY (HPO,),

183, p-sdih o qd
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SHFAISTRA H HIEhRY 311 TRAM[A R Fqohcrha ®9 I for1 T 81 a+ft
a1l W HH-H-HH Teh P=0 3{[¥ 91 Tsh P-OH 7€ gil 21 7 STeiaradi
o, S TRy 1 e STrerdfieRtor staeer (+5 9 ) Bid 8, P = O qe1 P-
OH 37+l o tfaftad a1 @ P-P (S H,P,0, ®) a1 P-H (/™ H,PO, ®)
e B €, TR < TET| RTORRE T +3 SATRTehToT STeree el 3 3Tl whi
T, a1 T SterieRtT steresti | STEHIad e arelt erdl 81 SEel
o foTu STIATHEHTE 377 (I THITh T ) TTH hid T STHHIIIA SehT 3Tl
Tepiieh 30 (A IR STe) el HIehH 3l 8

4H,PO, — 3H,PO, +PH,

e ot TS| P-H 3Tl 81d €, Yool 319=mdeh U a1l 8 &1 gHiferg
TR HIThIE 377 § & P-H 3716¥ 8H o Rl I8 Teh 3= Aq=Fd 8 ao
¥ I & fAC AgNO,, Fi #nifearss =y o emafem 2 < 2

4 AgNO, + 2H,0 + H,PO, — 4Ag + 4HNO, + H,PO,

I P-H 376y STHhd B H™ 81 Jd a1 &Rehdl § &is fHeT Ta!
9| oherel & €Y BTESIST TR SMEAA AT B 1 S SR ehdl S hid
£ P-OH @14 § oSt o @19l 98 T4 21 gafer HPO, @ H,PO,
T fgamet oiR framat 2; wifd H,PO, 1 W # 3 P-OH 37&y
de H,PO, 9 3T Bl 2

SEEQ0T 7.9 MU H,PO, % AN & MR W SUHT STU=EF FeR hd TR HT Fohd &7

ga  H,PO, #, T H WA P WA § WA STaferd 21 € S 39 7 &1 A= 0

T 2

et g8t

7.11 H,PO, Wl &TRehdl ¥ 27
7.12 ¥ B € 5§ H,PO, ! TRH i &7

71oaaf16a5ac—q'

7.10.1 JUeTeEIdT

WA fogm 84

3 WRO o & 16 § fedTsH, Hewl, faelitad, Sogfeam qen qient=H
fafed 21 78 wefi-hft ShoehlSIM THE 1 X 1 Wl €1 € 7, S o forg
ek AT o Y15 W SFca— g1 € AU HeHL Ue 6ok GHAYE 1 HIo o HY
UM B w1 3R SATa iar €1 Afushien shi @it o =1 df Sfferdisr stemn
Tt 3R SEHT a1 o 3 WEE T S |

geelt R weli qeal W U SfeRdiee Ged eifish gewar | O Wt @1 qudel o
S 1 T 46.6% Ao o gr ffifa 21y 91g # o11ad o STER
20.946% SAFHISH B 21
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BTelileh Uil § Tkt 1 STASIAT ohaiel 0.03 W 0.1% T, G e
H Hew! Heuddl Hehdl % ®9 W fH CaS0,.2H,0, TIGH a0
MgSO0,.7H,0, 52 BaSO, qe Geheel o &4 H et PhS, TR =is
ZnS, FW T CuFeS, § W WAl T TH H1 Yar T Sareiger o
TIEEIST TehES o &4 W E Sl 81 Shratieh qarel; Sh— 37, W, egH,
WIS, T, ST 99 H H Howd e 2l

Tt e ST TehEe SRl H g Hegel a9 Jquss] o &9
" S €1 el gehfa § ifam qen g wfsi o faeed sak o
w9 9@ S 2

ol 16 o WECgUl WHITUE Te Hifeh 07 ok Solariieh o o STER
W GROf 7.6 H U M B FHw wenfvae wifass qen qHEfs N iR St
vt 1 e A= w1 T R

ANUT 7.6— T 16 & Al ok HP Hifder 0T

/A H kJ mol!

AT Tt
(AH,)/kJ mol ™
forgaRoTeHaRdl

T /g em° (298 K)
et iR /K

FAYHIh /K

STTeReTeRToT STy ™

8 16 34 52 84
16.00 32.06 78.96 127.60 210.00
[Hel2s°2p’ | [Nel3s°3p*| [Ar]3d'%4s’4p’ | [Kr]ad'°5s°5p" | [Xel4f ‘5d'%6s 6p”
66 104 117 137 146

140 184 198 221 230"

-141 -200 -195 -190 -174

1314 1000 941 869 813

3.50 2.58 2.55 2.01 1.76

1.32° 2.06° 4.19° 6.25 -

55 393' 490 725 520

90 718 958 1260 1235

2,-1,1,2 |-2246 |-2,246 -2,2,4,6 2.4

“uHe FH " T A € ToE W wmerere] T gesivig o | wEade €9, 673 K.
* gyleHlor, SIS FSINIEEl, OF, 81 O,F, H Shavl: +2 ¢l +1 SFiehvr ey q9ifdt &1

7.10.2 SRR fa=m@ =1 16 % @i & 9 HR0 ° B: o9 1 § 9o W SerRite fae

7.10.3 UTHTOT e
SIS IREES )

nsznp4%ﬁ'cﬂ%|

T H FW W A= H SR ggT R HEN R G ¥ Jhg o HRO A q«d
o] et & W | gy et 81 qenfy SifedisT W] 1 SR U
ey Bl B €l

185, p-=aish o dc
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7.10.4 M TEredt

7.10.5 TASGE wAfeEr
Tt

7.10.6 To=IGRUTIHRAT

ol § 9 T 3R ggd W A Ted | Sl Bl Bl SHRT R SHR |
gfg 21 qurfa 59 of o qedl 1 MEH Tt 1 wH o 15 % G el
o deal T Bl 1 SEeRT %Il 98 © Tk ot 15 o deell W stfdiie T
o A 9Ra st fa=e o p—wer Sufterd B B

SRS TRATY] ki GG Yohid oh R THHT ol Afed TEIedt et 1
YT H KUMHF et 21 qUfa ok ¥ Wiaf=m d qH: 39 AF %1
FOTHF B 9 2

TSI oF d1%, SRS i foR[RINHehdl 1 AF, §6 dell § Iodad ol
21 o W W eIk ¥ gfig o el fagakoneashdl § A gl St 81 gHd
e Yeiiia g € o tferfise § Wieditem qo eifcsh @eon o gfg gt 2l

GEEQ0r 7.10 = 15 o T STadl o dcll k1 gol § ot 16 o dedl 1 FUH I T v
T WHE e §, 7

E& ol 15 o dedl | AR Lt W 19l seieifen fomd o p-her Bid B
3d: a7 16 oF Al 1 Qo H 399 § Seiag ohl [ehTer | 9gd 3AfHeh A § el
T AETIH Bl B

7.10.7 “fifaes IOt

7.10.8 AR TOT

WA fogm k86

a1t 16 o el o Hifasw o1 grelt 7.6 H K T F) Ao den gewk
a1eq, faefifam qen Sogfam SuuTg @ Sofew gl Tk o1g €1 dieifam
et giar © qon oted o1y © (21¢ig 13.8 &) | @it ac sraeeyar wefyfa
F & ot | i #Y IR Sed R WA wAlE H gfg % WY Terle qe
FUAIR § ghg el 81 SATeRAIST a1 Fowhs & el IR Feeiish o Hed Sgd
ST A Hl TR HV[HAT o YR W GHAET S Gehell €1 3ferdierH
g 319 (0,) o ¥4 ¥ fTaM g1 € Safh Heht ST 317 (S,)
o &9 § faemE g 2l

- : o e Faperrofterar & wafore

T 16 & dd oM SRRl ST (IR 7.6) weidfa @ &1 -2
SfTeReTeRTT SFerEell 1 TR ot W el Wi AR sedr {1 difertm wiawa €
~2 ST FereN YR Hia 1 Ao 1 FIgaaochdl 9gd 54 e
% HRUT OF, o S0 bl BIS T TG0 TTHT SARIHIT TN +2 7| T8
halcl —2 FUMCH STTRAIehT0T STl S9ifal B1 off o o7 dcd +2, +4,+6
STFHRTOT ST UM B, TRt +4 T +6 AT T 21 Fowht et
AN SR WA SIS o G AR § +4  ATRAIHToT STaEen der
T o el AT § +6 ATt stereer <9ifd 21 & | A= 1 3R a5
W +6 SATFHIHIT Feeq h1 T T2l © SN +4 STRAHI0 ST
e oigal ® (31fehd I8 JA1d) | +4 AT +6 ATRAH0T Taeensti o sieH
Werfis &9 ¥ Gegdss el 2l

2015-2016(28-10-2014)



SIS R STHH HTER
g ered o Sufterd p-=osh o 371 WS *1 Hifd StfadisH &1 STEMER
e $Hh B 3R T =4 TTTRUCTshdl o HROT Bl © B ST T
= fIeERUTHS Al o HEl 1 T fafiTe ITE0 1d | ad RS oY
1 Sufeerfa ® S & H,S o & W S 2

ST | d FeTehi i ST o HROT 3HH!T TeHASIHA 4 T Wi
Tt & IR aER ¥ 2 ¥ sifus 3oiv T T R i o o e H waSThaT
FI91 1 FIdR 81 Ghel € I Hegashdl 4 9 stfu it 2l
(i) TTESIo o wfa feramsfierar
i 16 & |ft 9 H,E (E = O, S, Se, Te, Po) T#R & FEIES T &
eEgTEel o o 0 "R 7.7 § fIU T €1 3R svd o1 H,O ¥ H,Te T
aadl B1 el o | gfg el o § A 1 3R WM W & fau s (H-E)
foriom Ol § S g w9 S Gehal €1 99 (H-E) foaer wedt | o
o = & SR I W FHH BH F HRU FEGES! o dd w@fFE ¥ off H,0
T & H,Po dF HHT Bl T1 5eA o Al Teft Trege eTu=me o ol
e T q¢ A T H,S ¥ Wt H,Te T Fga 8

HRUT 7.7— T 16 o a@l o EEGIEE! o IO

T

T /K
FALHR/ K
H-E <{/pm
HEH 101 (%)

AH/kJ mol ™"
Aty H (H-E)/kJ mol ™"

o feerrs?

* AT faeraT, 298 K

H,O H,S Y\ \H’e\\‘ H,Te
273 188 208 222

373 | 213 | 232 269

96 | 134 146 169

104 92 Lo 90

-286 -20 73 100

463 347 276 238
1.8x10'¢ 1.3x1077 1.3x10™* 2.3x107

(if) e o ufa foramsfierar

3 geft 9 EO, 9 EO, ¥R & S o ¢ el E = S, Se, Te el
Po | 3T (O,) T Heth SRHFEE (SO,) T ¢ Sefs faehifre sreisre
(SeO,) TH M 7| SRS H1 ST=EF 0 SO, ¥ TeO,, Th FH Bl Sl
2150, T T=EF ¢ Safh TeO, Th AFHHRH g1 EO, TR & HdEel
o AfaRa ont, faelif=d qe Tefam EO, TR o 3ifess (SO, SeO,,
TeO,) ¥t I &I I IHR o RS AT Yopid o B 2

(iii) ‘s o ufa feramsiteran

i 16 o 9 EX,, EX, 991 EX, YR o 3% gclee I &, SEl E 39

a1l i UG ® A X Tk Al €, SCESl bl TN oh TeH W1 o ®
F>CI>Br>1l 2URaEe] § sheel SRITeiNGEe & TRl 2o g 21 94t

187, p-=dish o dc
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TRITINEE T Yepfd o &1 ! GTEl STeGholhid Bl 21 Tl
TSNS, SF,, Ffora wRoll § sFaeme &9 9 T g 2|

TAANESl § ¥ SF, Tk 79, SeF, %9 9o TeF, T% 39 ? ¥
TRIFAANES sp°d Tehild B €, 37d: $9eh! Geerl Brehioig et eidt @
e ww FRefia (equatorial) el @ T ThTh! soia[ e eidl 1 98
Sfafg -4 (see-saw) sfafd t weamd 2

AT o BieH Gl I SEHANES I SESEES S0 21 T
SREARS sp° WHIUl GRI oA € A1 FqUhelhd STEAT o Bid €1 garted
Heees fga@t (dimer) WA % € S S,F,, S,Cl,, S,Br,, Se,Cl, Tl
Se,Br, | 7€ fgaelt eeiee F= yhR 4 sruHufad eid 2

2Se,Cl, —» SeCl,+Se

GEER0l 7.11  H,S, H,Te &1 310al &4 e1ecfa 4 272

gar o H T H AR g R T (E-H) fodeH TOTh | FH o % SR e
ot # gfg et 2

QAT T8

7.13 HH o HE@qUl Hdl ol Fraes RV

7.14 T 16 & Tl b TESES! o A €enfae o A i fafE)
7.15 H,0 T% 59 91 H,S 79 & 87

7.11 S3EACE e

eTgafieRdIs, wEmeTen § frefataa fafel @ g w1 S 2
(i) STfeRdTST T 0T SI9 e, eeel qen WHTE! i T i R—
2KCIO; —5—>2KCl + 30,
(i) Sga TEEteR St © e o el o SAfeEgel e e HIgel o S
fioFTEel o i e gr—
2Ag,0(s) — 4Ag(s) + O,(g)
2HgO(s) — 2Hg() + O,(g)
9Pb,0,(s) — 6PbO(s)+0,(g)
9PbO,(s) — 2PbO(s)+0,(g)
(iii) BTESSH RIS ST U SARE 94 geq faefsa «mqe den Hr
TSRS gR Al e Sia qon SEsiaier St -
2H,0,(aq) — 2H,0(1) + O,(g)
9 &R W W 5ol A1 ag 9 ot SR S Gkl 81 Sl o Sgd STqsed
Y BESISH Shellg | a1 AfrdisH e W g el 2

WA fogm 88
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AT &9 9, SRS a1 © WK 1 el 21 T8 e SESAFES
TN ST o ki B2 €, dedvand st TGl sfad e € qen shifern e
TN SIEAIZESH U SRS Ww gl 2

o
SRS Tk TEH, TR 79 21 293 K 99 R 39! 100cm” S |
faeiadr 3.08cm” w1 Ha1 a% Bidt €, S o W qen St Ste ok ferg
i §1 78 90 K W Selichd a1 55 K W 10 Sl €1 SAfadiiei W] o i
ol gt B— '°0, 7O d°r 18 O| Tl % §H Wew o g W o
fveeh S 1 ST gahd el faeem € (3@ e XI WA Jws
Theh-4) |
STZSHeRSH, sherel o TSl (S Au, Pt) 1 D It T4l &l Bigeht
T G e S Sreget o Wt Wel fohe el €1 SHeR o1 el o Wiy
A W el SSHie g € S sifufeRar ST W W weEs g 2 erelien
SAfafepan 1 TR I o fU S S 9 1 STewehdl @ € i
Sierdo-affter fgad F aTe fode Toed 3= (493.4 kJ mol ') 2t 21
STZSToRAIST 1 ergeli, sTergeti aen T Afienl o W w5 stfAfehard F=
& T -
2Ca+0, —2CaO
4Al1 +30, — 2410,
P, +50, - P,0O,,
C+0, - CO,
2ZnS + 30, - 2Zn0O + 2S0,,
CH, +20, — CO, +2H,0
D AMTRI 1 ST AT Bl 2
- 250, +0, —%% 5280,
4HCl+ 0, —=*% 91, + 2H,0

STE=ET

[T Y99 91 S84 Uihal | 3Teh! Tedl oF 3ifafiaa SiiedisH &1 YA siadiudifeety dfee |;
I uTgell o Scared |, faviveRt Wid o fog et 81 tfushat STeddiell eTcafeeh e W IgHl
AU THARIETT | TS o Tafeiet SUam fore S 81 g St o sregs S ol o1 <8
Tohel ! TR IoH o o foreaehr <ard YA Il 7

@R a8t
7.16 ffafed § § ®F o d@ siadisA o @iy @y stfafma 78 s
Zn, Ti, Pt, Fe

7.17 TrAfafaa sfafsranstt i qoi sifsu)
@ C,H,+ O, > (i) 4A1+ 3 O, —

189, p-=dish o d@
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7.12 @A

7.13 3G

WA fagm 90

S 1 fordlt 311 9 & | fgeirht Afiter e wea €1 Sk fw
B AT S T 7, Ao 3ted gRoft o siferehal dcl © sifuferar ek
HHTEe TR 71 UY Fgd W IR0 el Uk acd, I AT Ak SHFATES T
21 ATRAIES] 1 Wehfd qen Uil W Sfedtuen faar 21 effeze " (S
MgO, Al,O,) T I ( Pb,0,, Fe,0,) & Fhd 2| WHM el &i
3ok ST, &TRER T T ST TON § efiepd TR ST Wehel B SHeETEE
STet o |1 G THY A 1 €, A SAferge sheel € (S, SO, CL,0.,
CO,. N,O, ) SIewoned SO, wel & 9o Gan T H,S0, 1= 3l 2

S0, +H,0 — H,SO,

A o o STER Sheel STuT] SRR STl Bl © W o Hgs
& Sifarse fH u1q #1 S seeen 554 el ¢, 3T B & (S

Mn,O,, CrO,, V,0;)|

SRS W 9 B &R 34§, §R A SRS hean ¢ (S Na,O,
Ca0, BaO ) 3TN CaO St o T1¢ HAM % Ca(OH), &R 31 T

CaO + H,0 — Ca(OH),

A=A e SRS AR B ©1 H/D Hifcash SRS §d RN
Tefela Fd €1 o STl Ao AR S YR o fEe! o U YRl
F1 T SfoaEel H SHAT SRS Hed &1 F STl qO &R, I o |
arfuferan st €

SR — AL,O, 3Tl o &ah! IHT o e fopan e 2

AL, O, (s) + 6HCIl(aq) + 9H, O (1) » 2[Al(H,0), ]3+ (aq)+6CI (aq)

Al,O, (s) + 6NaOH (aq )+ 3H,0 (1) - 2Na, [ Al(OH)¢](aq)

T3 TQ MfEe € S 9 @ o1elid Bid ® 7 & ek 3 stfge SerH
SiFTEE FEan €1 CO, NO o N,O ITRIH Szl o 33 &
AISIH SIS T STET €, T8 a1 Tehamsiiel Bt © foh 9% qt o1 S
W g o HHI T SRV H TE Wl I 20 km 9E R 98 g4 H
ThTel k1 SufEerfd  arEHeea effeder o St R
T SN WA Y-753 1 G fafwwon (Uv) #1 etfass Jen @ o= 2l
fatem
RIS 1 Teh TS I U R Sy fogei o TR WM R e § ufEfda
(10%) & St 1

30, —» 20,  AH°(298K) = +142 kJ mol ™

e SfieRdIs @ STeiF 1 fo= ek SSHN YehH ®, o7d: $heh fere
o foRa oA fomsi= 1 S etavass ® Aifh st fased | gl
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I S T 10% 9§ 3T |igar 1 Aokl 81 dl SASE s a2l
HT ST fRar 1 Gehal © 90 Y AGH (385 K FUAF) Hl ThH 7o
sitefom 9 fiR o § wafa fean 1 9ear 2

o
IS ASH Th gowt fa-Hielt 19, T8 e g9 qen ST-shen 3 g 2
A 1 fcteforer T eidt ® oI ot O H 7 e teRRe el gt Wy
I Figar 100 901 gfd fAfe== (100 ppm) & Afyues 9€ ST @ va™ oF |
srgfaen gt © food s o fadedt =1 @it 21

A SN & Y SIS i qor W STeEl € oith sEeh
AfereTor W ferere § 31 go (AH SRUTcHe) Bl € 31K Tl (AS ©icsh)
4 gfg el €1 S T9E Toh-gER i Faiferd hid € i $6eh fieRdiS § Ui
o feru fitst Sl (AG ) URed w1 21fersh RuMcHeh A 3d &1 3feiT I8 =T
o enveEdse T € o i 1 Svu Wigal W faehices € Fehdl 2l

IE Igd SMEH ¥ Tae Sfas ga w o &R0 (O3 — O, +0)
Ta SAERE el 81 I % U 48 e TewEe Fi o wehe | 31N
AEEES A H1 SRS § A el B

PbS(s) + 40,4(g) — PbSO,(s) + 40,(g)

2I (aq) + H,O() + O4(g8) — 20H (aq) + L,(s) + O,(g)

e A, SR 9w (39 W) (pH 9.2) ¥ S9A widifea qrefyem
ArireTEe foera o anfers @ stfafshan st ® df TS g it & foes
e Fifeam emEEethe faom o a1 SAH fohan ST gl 21 7€ O, T4
o MHe i HEIHE Ty B

v <9iid © TR g2 o Afeze (favm w9 9 TEfes iemse) i
o WY AU el ¥ T el €1 od: 98 e € o quvEities Sie fomm
o T T 9 S TeeoH AFIEe SI agHed § S W i digdl
T U Tfq ¥ &R X @ B

NO(g)+0O, (g) » NO,(g)+0, (g)

T SIS WA Rl SO @Al Geadl HweAEl o w9 ® e seEm
TG T a1 gefidehi o &9 H fhar S 2

AT 370] | < SRS TS emee efegal @aM 81 (128 pm) 3R
S fop aTuferd € e1o) shiviia & FSrEw siues shior o 117° 81 98 Frefotad
< wHE w1 AR TR B

O~ . <>, O
e

191, p-=ih o dc@

2015-2016(28-10-2014)



SENST

e Weh (SHAER) Hier] fadshret qen Sot st UmoRfed (fefd) s W Suant fean s @1 e
el Trefieia, o7 qen e offE i forfod e o off ST foran s 21 SRyt o A
T U8 T AFfERE & ®9 § wE HE 2

AR a2
7.18 O, TF T9d HHIHRF H1 e i fohal FL 82
7.19 O, T UHIHE The hd foHar S 272

7.14 AT B qohl o 3 ATREY ¢ foa dell faureienar (o—Te®’) qe Tehaearer
(B-Fehi) &Y 31fa Heerqul 1 herara W faureiare okt Tt 3TEy € S

369 K 19 W TH %3 ¥ THAAE (monoclinic) HeH § ®q1aid &1 sl 2l
Tauuester et (0T )
IE AWEY el W1 1 Bl & T5Heh1 Terish 385.8 K a2 fafvre e 2.
06 11 21 faumciane 9ewt & e s o & CS, o faeem &
aefihd Fih ST Sd © 98 S o e § WG w9 A § odwd,
Tehlgld qen eR ¥ oo 21 7 ¢S, ¥ uiqan faoa

(%) ThAdrl el ( B-HowT )
THF! Teri® 393 K T 7o fafire w9 1.98 ® 98 CS, ¥ faeia B1 wew
o 39 EY ! a9 o foiy, fauHcianet ee o1 Ueh avadd § fusemeny qen
I} I TR 3T A €1 39 U9l H I fvg hed &1 S o e gan wd
feter foran S 1 99€t shi g2M W, TN, GE o AR o f-Uehl ok
foreeet o4 2
I€ 369 K o ST 919 T TR ¢ 9o $eh 1= a9 W o—Heh |
wARd B S 21 39eh fIufid o-Fe®t 369 K § == 19 o¢ Tl € qen
THeh FW A9 R P-Tehl H TG 8 Sl 81 369 K W <Al &9 Tt
T FE A9, HHHO d19 FHEAl 2| fauHeiae qu1 THAde el 8 Hewt
PR AREG | S, T B &1 I8 S, 1] fafr=1 YR ¥ Hepfera =i fafe=
f‘asrzsg;)gwa;w foptecia oA 9 €1 < sTed S, oo™ Wehfed Bt & qen
(@) s, & FFT m (crown shaped) il B enifvaes fomme fost 7.5 () o wsi¥fq
fusel < Tohl § Tt oh ek BN Hyaifud fohT T & 59 6-20
Yol WA I Ferd eIl ¢ TEddl S, dord § il &Y HR0T wIdl ©
St fomme fom 7.5 (@) o T9iie T 2

AU

SEERON 7.12 o 1 i G ®Y Fgah1d IR Y&i¥id Hidl 22

gal OIS STER W HeR e ®9 H S, 0] o ¥ H el W 7, 5 0, w1 e
HfaeTse Sffdedt 7+ | S1gfod eiae € & HRUT ST gashe & 0 FERid B

WA fogm k92
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7.15 YEpR

SZBNRTS

fa=m
G SEATFIEES Tehl ol I A1 SfadisH | Sl W ad sl © 911 &t ged
®Y H (6-8%) FewT ZEsAiFEe f o dl §

S(s) + O,(g) —» SO, (g)

AR |, 98 fRdl Hewise ® Hix G v o @il siffenan
Feh AT § 99 S 2

SOY(aq) + 2H" (aq) —» H,0() + SO, (g)

ST ST SR FehIZE STEH] o i ¥ HesdE o &9 | Bl 2l

4FeS, (s) +110,(g) - 2Fe,0, (s) + 8S0, (g)
9 1 YoF F o T 19 5T KeIehd fRAT ST § Ao Wit o fafere
o " T foran s 1

T
Yol SEATRIEe diel Y el TR 119 ® qe1 S § @iy fao 81 98

% 9 9 I IFHSAE I R Sfad St @ 99 263 K R Sdord! 2
ToH TSRS Hl a1 H Ydlied H T GeRRd o7 1 foee ara
g 2l

SO, (g) +H,0(1) = H,S0, (aq)

7 Gifedq TRglaEs faewm o @y omar 9 sifufean . wifesm

HohTee I & S fof Howl SeieEs i 3R sifus °en o iy stfafean
F WETq BESSH HohEe ol 2l

2NaOH + SO, - Na,SO, + H,O
Na, SO, + H,0 + SO, — 2NaHSO,

Tt del &R o WY AR § How SEATHIES &1 HA8R Hlad S
HAfraTEs § wgd fHera-Ser 2

TeHR TEARAEE IRbIA i1 IuRfd § FoAiie o e st foh IARSF i
WE FE F ¢ AIRRT A R TeHRE FAES SO,Cl I T OT-
SFHSH R aAfeam (v) SATFRIEE ITH i IufeAfd | Tediehd 2ot Tewt
TEHTRIES 1T 2

S0,(g) + CI, (g) - SO,CL())
250, (g) +0, (g)—2>—2S0, (g)

T e SESRIEE STTEES i a8 HoeN Hidl 8| ISR T8 &
(IT1) 3TF &1 A (1) A § uRafdd w3t © den ewefta qefyem wifme
(VI foemm i TEF o2 dl 81 o5 i eifdiehan 19 o wem o fog
gfererstes 2

193, p-=ais & a@
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2Fe® + SO, +2H,0 — 2Fe®" + SO + 4H"
25N . . S 550, +2MnO; +2H,0 — 5803 +4H" + 2Mn**

‘O 0. 0. Yo}
SO, 1 1] FviF ¢ 78 I fafed &6 &1 AR FHh &

ST

Heht SEATHRAES H1 SYFN Bl e— (i) TR TS Yo o Sied | (if) 9 991 WH o faisH
T (iii) iR, fodshmen o afie® o &9 H| 9ol SReidEe ¥ Yowrie o, difeam
TEENECHTES d1 hfeqad TSN oS (STEfih WE) %1 SR Bl 81 59 SO, 3
SHTeifTeh T SThTaiTeh WAl o fIu foreiaes o ®9 o 9ge et 2

qqAtET G2t

7.20 9 1 B ¢ STd G SRS ! Fe(lll) @90 o S faed § § gaied & &2

7.21 T S-O el FT Yepfa W fewqoft F™T St SO, 319 s € F SO, T & F A
S-O &Y T Bl

7.22 SO, 1 YT 1 U1 by AT S €2

7.16 EHER B YEH T RIS S & S

\9 ]
m H SO HZS203 H2S2O4 HZS205 H S O

(x=2 ¥ 5), H,S0,, H,S,0,, H,SO,, H,S,04.

T G AR B 7 q ST YUFRIT TEl R ST Fehalll TR
e wieita foera= ® st1eren ool o ®9 o gl 2|

Teh o HD Heaqul SHadieTrdl i T=AT fo 7.6 | <@g T )

RAFHESEICH [ 3T TRECH N 3T ( 3tiferam)

(H25208) (HZSZO7]
ferd 7.6— oW & HS TEAYY SFTISTEA HT GTAT

7.17 ACHRD JFW s

R fova ¥, Goewfie o SfdHeayul s WeEl § ¥ T 1 9erfis
T T ICAEH WEIS WehH ST H wROT H o g ¢

WA foam k94
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(i) TR AL TCHES 3TIEh] hl a1 H SR Heh SIS
IR HEAT

(ii) ISF (V,0,) i Iufefa H sfidfis o o affshan &t SO,
1 SO, ¥ IREd T

(iii) SO, 1 TR 3T T SFeRITod Feh At (H,S,0,) I HE

TewIfich TR o Scared o1 v e, e 7.7 ® fmm mn 2

~—

S H HiE e
HER 3T T HER
v v % H,S0,
1 T SO, + O SO /ij\\_
AN N —s ? ? Iﬂ Y AN =
0000 V.0 sooo— [XNCXN
0.9 20
— See 275 T BRI
_ 0,90
— Oo oooooo ¢ n°_\;a. o:‘}:““
— 0oo0 L N T B U NP AC
0828
— 000 [ A
2% 0 ng_:_‘ °o\'o‘:
I 00 oooooo 209°0 0 >N
- 0000 LI 09e L_1%3CN
— 00 0 OOO

«—
«—

j
%1?
%
]

s @mme T o gfsswRE H,S,0,
et & HAR 3
o T HECESIECIR ]

fera 7.7— Qe 37F & IURA &1 Al fa7

T Teh SRS Hi o o FUI TS o AR S o=
AYFEA ¥ g T Y B fern S 2

TERI 2T o SR § SfeRdieH 5 SO, T & V,0, SORE &l
Suftafd § SO, W HE & oI SSRH! SARdeRwor g1 1%

250, (g)+0, (8)—2>=—2S0, (g) A H® =-196.6 kJmol

g faferan S qen SehHig © e o sifafemen H Stedd | e
Tl Bl 37d: HH A 3R S=A @ S Afed (yield) % forw Sugea feurfaat
T UUq AI9sHH 9gd HH el e =eT e Sifafwan i i et e S
HeHRIReh TR oF ICURA § Y 993 w1 e 2 bar 3@ a1 720 K M
W oA ST 71 SRR UfEfi ¥ W SO, T, Wik Tewfis st | ST
B 3ffera™, H,S,0, sH1 3l B1 <ot 5N SAfeam 1 qqehion wish difod
TigAT oTell Hefish 370t Il o3 fordl STl 21 Yo o G Tl deil eARTd
o oft el o o fore SEim @ Swied S WiRATT WiY-wie O= i S €

SO, + H,S0, - H,S,0,

(fer=m)
H,S,0, + H,0 — 2H,S0,
ek fafer g W e T k1 YGal |Ed: 96 — 98% Bl

195, p-=dih o dc@
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WA fogm k96

o

YoHfieh 3T Teh TIEH, el defta 59 € fordert 298 K v R fafere she
1.84 gem ° 1283 K dIY W 37 S ST € 991 611 K 19 T SeleH ol
B T8 Wl § reAfiren o ffee o el gerd €, o7 Wig oWl STl
TR A § T e W@l A6t s Goreh 3T hl STl | o A=
T, «fH-+ Srer =ifeu e S oar fedd & =nfeu)

TR ST hi TEAE AMAfRaTe sHent f foemaisti o waeasy
& (&) T arousiicrd (@) gaa Siia o (1) ST & 4fd et sy qo
(91) SATRATRTT H¥H 1 IO

Stefter forera o Tewier ot 1 STEE < wRON | Bl 8-

H,SO, (aq) + H,0() - H,0" (aq) + HSO, (aq); K, = 9gd it

(Ka, > 10)

HSO, (aq) + H,O () —» H3O+ (aq) + SOf_ (aq); K, =1.2 x 107

K, % sifu® w1 72 @@ 8 fF H,S0, @fersmd HY den HSO, H
foifor 21

foiem feorier (K) 1 o1fersh A o1t &1 Sifereh el Swiian 21

T A T I A < 7, WA Hohe (S Hifead Hothe qem iR
o) Td A Gothe (S Hifeam Rgeraehe) |

11 Tomiieral o R Sereh ST 1 TN Ak arsaeiia 7l oh
3T TG a9 § Seaed % o fo feen s @)

2 MX + H,SO, — 2HX + M, SO,

(M= ¥l) (X=F,ClNO,

Tl5, Fowieh 3Tl Teh Yool fisier shteh €1 3Heh 9 19l &l Jowfeh
T T yAIfEd Yok Y fRa S 7, At 3 T wewrfie ot @ sifufwan
T ! Bl e Tl heiteh ugiel | Sol ek whar € S gE et
FrEleEee W AR A ¥ T )

C,H,,0,, —>> 12C+ 11 H,0

TRH WiE HeHeh 3Tl Ueh HeAH Yelordl shi SR 21 39 wed
THH T BIOhIN 70t dl AEfeeh 37 o o™ 3Tl 81 oqQ qo STeTqu
Tl € AR TR 3Tt g S 8 St € qe 39 Uk W Torfih
T SO, H erafed = ST

Cu +2H, SO, (¥%) — Cu SO, + SO, + 2 H,0
S+2H,S0, (¥%) - 3S0,+2H,0

C +2 H, SO, (¥%) — CO, +2 SO, + 2 H,0
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SRS

Tl STl Teh STeliyeh Heequl Sfeifies Wed B fhed ug w1 et med 5§ e
TeHRI 3TFet o ST 3R STAM H ST aefl Wl o 3TR R AR ST Fehdll T1 HoHIRh 3T
1 ST, TR ATeh] oh IcAE q 5igd © Sifien Wehdl o eidl 81 39 370ed 1 STeh1gr Wl
T ST SAhT o SR H R S ® (ST SFHIHE Gohe, GHETHS) |
TeHfieh 37t o 3 STANT B

(F) USifera™ o ImeE H; (@) guiehl, Gedl T ISTehl oh HeAEGdl o Scdied H;

(1) STUHSIR IEM H; (91) HIgehTia erHi § (SR S JEeid Te F9Relo
o TEcl ¥Igetl o e H);

(%) Hure ot u; (®) R A SRS & ST | qe

(37) ST SfeRteh i TEl

TEEQ0T 7.13 e 91 Bl © Se—
(i) “hfeaam wqgeiiEe ¥ 9% H,S0, fiemn s 22
(ii) SO, &I T H yanfed foman S €2

gal (i) T2 TESSH FSANES ol B
CaF, +H,SO, —» CaSO, + 2HF
(i) SO, I S & TN H,SO, e =il 7
SO, + H,0 - H,S0,

AT T2

7.23 39 IF &5 1 Sea@ i 5 H,S0, Heegel ftsr fam 1

7.24 GOl YA g H,S0, &1 9o § gfg w1 & fou smavess uRfterfadl w1 fafey
7.25 W@ # H,S0, % flU K, <K, i €2

7.18 @l 17 & dex T, A, S, ST o1 TR o 17 & W& 1 3 7 §g
®9 Y SIS HEan € [ 91 o genl 1 el ® e qen Sy i a1 @
IO BT AT A0 YT HA Aed] e @Afd fpameiar eteg qe &1 o
1 92 %1 e a1l 17 o e 9t S9H § wgd SAfeeh FHMA] < 81 gaA THd
e TR o 3 o o qedl o 7R U S| ok Tt den ifaek it
¥ off frafrg ufad g 81 TR Fedd aa R

7.18.1 SUCTEIET FASA 3R FARH Tgerd ¥ ST & Selfeh SIHH de ST %4 |4 )
TR e Sfaerd weiisel (IR CaF,, #rse Na,AlF, de
TSARTIEE 3Ca,(PO,), CaF,) 3R ot o ® =t e, Wedi, Sfaif b
sfgeal qon Sfal o sufterd et 2

197, p-=ish o d@
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T o | Wi wefrem Fifem qen Shfesem % FoEe, SRS
1 TSRS IURed Bid § lfeh Jeadal e Wi FilEs fae (5er9H
TN 2.5%) B T 8¢ Tt el o wifeqw seivge qen srAeee KCl -
MgCl, - 6H,0 S @itk Sufeerd 2 &1 5 Tt Sfdi o o 7 ST Bt
?; 9gd 9 99 URW § 0.5% @ ae fuell @eedi § 0.2% %
Gifgan arEige o S 2|

it 17 o Tl o WAIvE de s 0 U gt famre o |y
aroft 7.8 # U T B

AR 7.8— eSHI o WHTUeeh Te Hifees 0T

TH] IR

AU FeFH/g mol!
soraite T
HeHass 51 /pm
ST %lT'qT/pm

AP TOed/kJ mol”
Toiae Ao T
forgd oMl /kJ mol
A HX)/kJ mol™
T/ K

FEYHIh /K

/g cm”®

3;& X - X/pm

ameiy TS et/ (kd mol™)
E°/V®

9 17 35 53 85
19.00 35.45 79.90 126.90 210
[He]2322p5 [Ne]3 SZSp5 [Ar]3 d1°4sz4p5 [Kr]4d1°5525p5 [Xe]4f45d1°6526p5
64 99 114 133 -
133 184 196 220 -
1680 1256 1142 1008 -
-333 -349 -325 -296 -

4 3.2 3.0 2.7 2.2
515 381 347 305 -
54.4 172.0 265.8 386.6 -
84.9 239.0 332.5 458.2 -
1.5 (85)° 1.66 (203)° | 3.19(273)° 4.94(293)° -
143 199 228 266 -
158.8 242.6 192.8 151.1 -
2.87 1.36 1.09 0.54 -

a el b Gt w@het ¢ 59 & ¢ IS F &1 741 a9 K {9 € d 319 e refder sfafwar X,(Ag) + 26— 2X (ag)

7.18.2 Sa(+eh fa=ma

7.18.3 TTHIO] AT STEHT
o=

7.18.4 3TEH THcdt

WA fome @98

w7 WAV difde qe TRt O S Tgr A" TS e

31 Goff o SRIAH IS H 9 SR (ns” np”) B 21 S R SHd enreh
S 9 U Th IOEH FY e 2

Aferehad Fe THHT AT o HRUT BeAlSHI i SEAT a1 210 e
et § o B B 21 st Y ] e S e o o1 acl
T §Ed Sl Bl &1 Fored Sl 1 WA ¥ TS ¥ S q 9fy
M o RO AT qen e e o 9fg e 2

THT Sold M i g %7 Bl 21 3UfIT 37h! ogd Sodf 3T et
Bidt B WHIvEe TR | gig B oF SRl o § A9 R 3R H W e
Tedt § et et}
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7.18.5 SotaR wfeel

T 3Tl W ReAlSTl i gela i e o S SRmeHs Bl @l
THHT HNU1 T8 & T 7 ol o TS | Tl Sope 19 ford 9 ohea
T TR HH Bl 2 | A S 9 o o qeell bl gelei olfed Troredt
Y SRUTCH Bidl St 81 eTeliieh TIaiiie &1 SRUMcHeh geleriq offed Toed)
AR T Gl § B il 1 UH G TAIY] o SIS SR o HROT Bl
B URUTREE TS % STUThd BIC 2p hemwhl W Yol gl
Hiaertor BId €1 3Td: 3T el SR SHIEl SRl W e il

7.18.6 TaeRUNcHeRar 7! ToreRoTcHal sigd S==1 Bl &1 ol o A=l 1 AR feregeomenan o i

B ST B o7ad TR H e ge sifueh TR o 2

SEEQ0T 7.14 3T WO § T W STed W eaS i SATUhdn SEUNCHER IO ofed Tt
i Bl 22

EW S 37U FURH ST W 9gd SIS 3R o B €1 37d: 1 W Soe JHE AR
AR BN ; er: A ST | T Seai Te0 T IF W 1 e fa
W T B

7.18.7 “ifaer Ut

oM 79 wifass Tof § stery fa=ror qwid €1 weiiA qen ke 9 €,
S T g9 q ST Teh S B 9gd §T WA Sl o 1Y 3ok e ish
a1 Faerishl o Frafed w9 @ 9fg e 21 geft Faier i B €)1 gHeRt HR
e ¢ Tor 599 we o fafenoll w1 S7aeiioy) eial € qe S| shisl o goisi
IS Bt I=d Sl W H =l S 71 fafwwor o fa=-fa= seren sraeifie
FTH o HRUN o STelT-3Te T IR0 HTd € S8 TG diell, FeAki o
fore g dien, SiHiF el qen S ST A 1 B 81 SR e aelde
S ° Afafewar HIdt &) SHA g SEEH A ¥ ofey faeg ¥ W w5 9§
e aeTreh] SiHfeh FARIETH, THIeH SLHAREE, e SRUCHES, TR
o forera ® aen A oo st B

T e STTEIE AR 7.8 H e < i fvern € o CL, 1 gor H weeiis
F, &1 faaise T8t 1 9 &1 1 Safh Fei & 9] X - X e faase
et o 7 W e g 9 St @, C1- Cl> Br-Br>1-1 | 39 31fd
%1 T R0 F, o TH1h! Al oh HET STF - Seideid JqewyoT i Sroe:
affereh 1 € S foh el 1 g § U SW ok Sfereh afeiene B

SEERUl 7.15 TG TSR i SoideH afed Toedl Fae &1 gol § A FUMHS © i
FASRIA, A h1 70T Yol STeRieh e €, 12

& U8 39 SR 2 Hfh—
@) F-F a7ey 1 fooiee Toed &9 & (IR0 7.8)1
([ F~ o So@eH Tt 359 ¢ (SO 7.8)1
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7.18.8 TEIETR TUT ARSI STawaTs 9T A framsioar @t wafa—
gt S - 1 ARt STee TSI i § aud e, S qen
TS +1, +3, +5 AU +7 TR Tt ot yeidfa o &1 S i 9=

e R T R

%EEHWUJ, ) . ns np nd

T ST (ST TaE) | ST o —1 a1 +1 Sferfieh

(FIART 1 BIgHT) T[Ty ST T TR T &

TH IAFSIA 3TerEen 3 STfeId S +3 TRl
DV R O R T ST 1 T 3 &

fodta sxifsa efaen NEESENE N 5 ST Sciaid +5 STRTHII

ST ST TSI T 2

T S aTewen 7 AFAd AR +7  SHeHHRTT

T S T S T - a8

FARA, SHA T SAESH h1 I=d SFHHT LA @A T W1
Bt & S SedioH B a1 Sod fagd FoTcHml oIl TSR qe stferdie
TRATET % WY HAN H €, S SRS, el qun sadea o
+4 T +6 SATFHIRI0T STATAT FAR T AHH o SATFRAeS! qon siararsrat o
T S €1 TS o TRATY] o Gl iV § i d herh el el 3Td:
TE A TH 1 YR &I X Gehall Gad Afusk faga womeashar g4 &
RO Tg oheel —1 SR fereen Yiiia s 2

Toft Tetre srfafewmaneiiar eid €1 3 org e srengent o Wy stfufwar #
2EE oA &1 o | A I SR SN W gedlsHl i fmamie w9 g 2

Teh SR dehTel FIUEl Y oF Wi WgT o SR gelisHl i Fed
SHerfiepier Yl eIt 81 F,, Yeleiau sifeiinieh 2eils € @ik 78 T delres
sl w1 foaee § @ el a% fF S uewen H oft sifedigd X @ B
G Teh EeAlSH S=e AT hiish o Bellse M1 ol tTerdiieha idl 2l

F,+2X — 2F +X, (X=CI, Br 1)
CL+2X — 2Cl +X, (X=Br ™)
Br,+2I — 2Br +],

a1l o = T 3R S W RcAHl o Sl faerad | wedt g2 iR
S e e e e e o e T e
T e )R R g

3 ()22 X g) X () =X (ag)

gaSHl ! qeIcHeh AT Reh THeH i 3eh! SIdt oh Wl TfafeRan |
TR Afereh THE ST Hehdl €1 TS STl o SfadiS o afferdiha T It B
et FANA T2 S St o @it SATAfH F G eEgRide 3R BEdeed
I ST B 1 SIS i Wil o Wil AR % yatdd €|
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are |, I 3Telid "iemd | SfferdieH gr Sifediehd fehan S Wehar €, S
o Tegeiie g wefvia erfufswan =1 dien fauda 2

2F, (g) +2H,0(1) > 4H" (aq) +4F " (aq) + O, (g)
X, (g)+H,0(1) » HX(aq)+ HOX (aq)

(S X =C1 41 Br)
41" (aq)+4H"(aq)+0, (g) — 21, (s) + 2H,0(1)

TSR AT STHTHT FTER
p-=ares W fgdia omad o sufterd o qall w1 wifd s off %% i o
ST €1 ST o Tl 31 Tiedt, faga Somcqerar qen fargd fava, 7
gt wAE o forg, o1 BaioHl 1 gl o STHR W erifed wEl 9§ Se
B 1 SEeh SATieR ST qe eEarS B3, e, e, ey foiem
T qo Solde Afed Toedt eTiferd Wl @ off S FH e €1 HgeiiE
ST AR THeh B TR, 3=d (agd HoMcHehdl, 79 F - F 94 foiesm
T dl HASTShdl ShIRT W hefehl T STYIeddl o RO Bl B

IS 1 AferRier sifufemad SwET Bt ¥ (HR GTT S0 § TR
Tl oF T THeh BIe a1 Jaa STl Tl a711) | I8 hodl Teh STTardieTrel St
? SEfeh TR BelloH e SAFHISTA S €| BRSIeH WIRES Joel BEgieH
el % HRU Tk 59 2 (FIUAH 293 K) | T RSN gelee 19 2
(i) TTESIem o wia srfufsrarsiiemar
3 geft BTEgISA o 1Y IRl Y BRGNS Tolee A 1 WG siiA o
ARSI e BESISH o Ui Sudl § HH T 21 BEeiSE ege Sl ¥ faet
g BEgIelcieh Tt oI B | BEGISH gallgel o &2 T &1 Troft 7.9 o o
T R T STl el wmed f W W 8— HF < HCl < HBr < HII &4
oIS 1 T o § A 1 SR 9@ T Al B $HH w01 e (H - X)
foree woedt § % w1 %", H-F>H-Cl>H-Br>H-1, 8 2

RO 7.9— ETEGISH gemget & T

o

et Ieh/K

FALIR/ K

ey g (H - X)/pm
Agrirs H /1J mol ™'
pKa

R v HCI1 HBr HI
! 190 159 185 222
293 189 206 238
91.7 127.4 141.4 160.9
574 432 363 295
3.2 -7.0 -9.5 -10.0
(i) 3TferiisTT o Wfa STfrfsRaTyiietar

TS SIS ¥ HAM HY 9gd U SRS w6 © W T W AR
IR B €1 WIS 1 TS, OF, @ O,F, SFIdl @ W ohad OF, &
298 Kdm W Tl Bl 81 3 SAfFEe Tewasd €9 U SRS FAEe
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SRER01 7.16

gd

WA fogm 202

Hifeh AN 1 forgd Fomedshal e @ efers 213 I Toe TegeiidA
w8l O,F, WRIMTH % PuFy H sifadigd & <l 81 3 YN 39
SR o1 START YRS AR 69 § S99 &l PuF, o €9 9 82H
2q foman ST 21

FANH, S qo1 AEEN W AfEEe S © fSH 39 RS
SATRATERTOT W& +1 © +7 o Bl | T qe1 SSHIfdeh ShRehi oh G ok
HROT GEEAA edioHl g ffifa sfemmEel o wfaed w1 wedr wH
1> Cl > Br &l 1 3ciioHl o Seut SifaamEel &1 ygfa fFem siased i
aden eiferen Tl B 1 e )

FANA & efiEs CLO, ClO,, CLO, @ CLO, fus framia
Steree 7o foremiess 9gfa o & 81 ClO, 1 ITANT HTT i STt qen
TG o ferSiientor IR 6 & 9 o gIfgeeo ® fehan s 2

S % 3feEEs, Br,0, BrO,, BrO, 9o¥ &1 iE g € (WA ufed
Afafiaar) den et i shaet wH a9 W Bl ©1 3 9gd Yael iR
2 €

EEH % saEe, 1,0, 1,0,, 1,0, Jfaed 3 8 qo1 /A & W
faafed & S0 &1 1,0, 98 T=ST SHHARRE & A THH! ITAN i
HAIFIEE & ke H Bl §l
(iii) emaen & wfa srfuferamsiierar
BelH uIg o WY AAlHA Hieh Wig Bge oA € Sewoned, s
Frfirm o e Afafsan wieh TriREE sigs da ©

Mg(s) + Br, () » Mg Br, (s)

2SS o A 01 39 %7 § %7 ed = MF > MCl > MBr > MI
e M, TwEEs o 2

I AT Tk T S STHRAHI SToRATT YRfd Fedt & A o Serehom
T et eelse, et stferdianaor etaeen a1 2aigel § sifrs Tegdrsis gl
3 & T SnCl,, PbCl,, SbCl, d&1 UF, %! 379N %AL: SnCl,,
PbCl,, SbCl, @ UF, 3iferk Tesdiee eid 2
(iv) B @t rfafeRamyiictar o1 geierl o wiq
SIS 211 BelSHl o WY HAN HT agd ¥ Ak SR €, S SHau gels
HEAN © Fh TR 8- XX, XX, XX T XX &1 X~ 98 STHR 1 geirsr
A X B SHR HT gellsH 2|

TS e —1 SRR STl T Bl & Saifeh 37 3alSH +1, +3, +5
q +7 SHFIH SToRet Ff i w71 e wifsw)

TR Tl @Afereh T SO el € M g eTcieh SfaRdTehToT STareen yaiifd
TE X Thell| G TS B d HER B & A T ST ST Hl TR Hh +1,
+3, +5 U1 +7 SR Ty YEfRiq Y Tehd 2|
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wgAET 92e

7.26 s et Toe, seia afed T ae Serds TOed S Wl i Hee 3d g
F, 1 Cl, %l SAeRilheh &Fdl i Gl shifS(ul

7.27 T 3TN FRI FIRIRA h M SFER i ST

7.28 UUS %S oM %1 &1 9 71 feoqolt #ifsw)

7.19 T

AT 1774 § HCl W MnO, I AFIfRa 511 FARA 1 @St ol 1810 H
T F HH! dfcarsh ehfa i Tenfya fohan qen sqeh U1 o SR W 30 FakiA
=™ feam (3, Chloros — &Ra-dran)
fat=m
T frefafea & 9 frdt ot fafu g s s g 2—
() % SESEleh 3T i HIHIS SRS o Y TH Hieh
MnO, +4HCI] - MnCl, +Cl, +2H,0
T, HCI o &M W T8 a1 | H,S0, 1 g0 suamm o fern s

2l
(i) drfeEd wWETe Y HCl ¥ sifafda 3 ®

2KMnO, + 16HCI - 2KCl + 2MnCl, + 8H,0 + 5Cl,

FAR T ST
(i) S fafy — T8 723 K R TESNA FaRES 19 &1 CuCl, (STRF)
&1 SUfefd H e SeS gR SHaRfH wd T
4HCl+ 0, —% 91, + 2H,0

(i) YA TehH — FARIA o101 A (FE NaCl faera) o Srgaerase
BN U 1 Sl €) AR UAE W 9 Bl €1 98 §gd 9§ Tt
SEm o WeIdR o w9 ot Wi el 2

o

g @@ Ty e, qEEie efa-diel 19?1 98 9g 9 2.5 TN 9 71 9
Eia-diet 50 o &9 H @ 9 gferd 1 ST Hehdl © S TR 239 K W Seerdt
2 e wia 5 foem 2

FARIA ogd Gt ergetl qen eturgstt o W fwa wY FAkEe I 2

2A1 + 3CL,—2AICl,
2Na + CL,—>2NaCl
2 Fe+3Cl,—2FeCl,

P, +6Cl, — 4PCl,
Sg +4Cl, —» 45S,Cl,

THHT BESISH o Hid s Sl eidl 81 7E STRSIS ok AIMTeh! o |
arfferan s HCl st 21
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H, +Cl, —» 2HCI
H,S+ Cl, - 2HCl +S
C,,H,s +8Cl, - 16HCI1+10C

ST o enfie o Wi, FelH, SIS a9 ST FAEe o ©
Sefer FAA Afue g T EdSH RTEe (foemes) o ar 2

8NH, + 3Cl, - 6NH,CI + N, NH, + 3CL, — NCl, + 3HCI
3Tferen 3Tferen

3T AU TR o WY, FARH FANES SR eEuEige i g0 <t 2
W TRH T Wi AR o WY, FARES q1 FARS o B

2NaOH + Cl,—»NacCl + NaOCl + H,0
(31 du1 99)

6 NaOH + 3Cl, — 5NaCl + NaClO,+ 3H,0

(TRH T H(K)

TF TR G T F W T8 fororh o (=it et i B

T o 9z fedsih <ot 1 e Ca(OCl), - CaCl, - Ca(OH), - 2H,0

FAR BESIhTEHl o WY AR HTdl B qe Hgw EEihEl o Yy
TR 3eE SR STHqw BEeisEl o WY AN I St B Sereung—

CH,+Cl, _W ,CH,Cl+HCI

Ao BRI NS

C,H,+Cl, =T, C,H,Cl,
oI 1, 2— SEFARTLA
HCI e HOCI & FH{01 o %R0 sl Sl 61 diell T1 35 &l €1 39
YR I BEUIeIRE 37 (HOCI) Fasid SieiisH a1 @ S fof sl o
fosten qen SiefiehTes i o ferg SwRarE 2
(i) 9% B HI Hih, TEHERES Tl Hohe, TeH SEHEE H ToHRH
A qU1 SEE 1 SAEfeHh e § Afefigad et 2
2 Fe SO, + H, SO, + Cl, __, Fe, (SO,), + 2HCI
Na, SO; + Cl, + H, O —— Na, SO, + 2 HC1
SO, + 2H,0 + Cl, — H, SO, + 2 HCI
L, +6H,0+5Cl, __ 2HIO,; + 10 HCI
(i) o8 T Yool forster 2, favom foran siferdiencor o swoT Bt &
Cl, +H,0 __, 2HCl+0O
T 91 + O — TRH ugred
g T 1 SufEfq § amEfaes 1o sreteh gl o oS w2
FARN 1 Torster g Tl BiaT €
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S

THRT STAN (i) T3 ET (TS q2 Y3HH o ScUIe | SAevdeh eidl 81) , Sard qel ol o fois
H (i) W qe wifeTd o FsRdor 7 (i) I5ehRT, Sfwe den st 9=iel S’ CCl,, CHCl,, DDT,
Titeh] e o Seared H (iv) T o STet o1 Tl (SframRfed) =@ o (v) faded 6, S8 wiesy
(COCL,) &g 4 (CCLNO,), 7= i (CICH,CH,SCH,CH,C]) % M # g 2

SFER01 7.17  Cl, =1 T q1 |ix NaOH o §el sAfafshan =1 dqfaa Temfes e fafau)
T g AR ST sfafwar 22 eifae saarsu

&&  3Cl+ 6NaOH — 5NaCl + NaClO, + 3H,0
&, TR I AR Seee U ~1 qen +5 AR stereenshi # qiafdd gt 21

qGAtRA 92a
7.29 Cl, %1 foiSteh fshan o1 R0 SqEU
7.30 37 T fadelt TG o 9™ SaEC S FAA 9 S S )

7.2051-5@-@@ T I 1648 H TolsR 3 HMRO 90 (FH%) i G5 oW 3Tt o T
T X U fRAT 1810 H B A YR foRAn TR I TG aun s i

TEATS iR 21

faem
Wﬁ%mmﬁwmwéﬁwuwm%m

ST 2

NaCl + H,SO, — 420k, NaHSO, + HCl
NaHSO, + NaCl __823% _, Na,SO,+ HCI
HC1 719 ! 9% Jow{a 377 o Yoifed ek Ik Tl ST Hahel 21

T

TE TEH 9 qe0 Ty Gt 19 2 g8 e 9 e 59§ gfed 81 Sl @

(FeATF 189 K) TN ¥ad fopectiy 9 & &9 § 9 ot © (fedis 159 K) |

IE UM H T oo § a1 T YRR § ot et e—
HCI(g)+H,0(1) » H,0" (aq)+Cl (aq) K, =10’

THHT AT foeTae &l eEgiadiieh 37 wed 2| Toriier feeris &1 3=a
M WEiia 3 © foF 98 < o U vael 31 21 e S 9§ st st
@ @1 NH,Cl1 % ¥9d ¥u <t 2|

NH, + HCl — NH,Cl
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|i% HC1 = oI 90T 921 9% HNO,, o T 9T <l fiet W qeenisen
a1 1 S o G qen wiferm S aifsra gt (S Een, wife ) i sier
% fou wm ¥ @ S 2

Au+4H" + NO, +4Cl" - AuCl, + NO+ 2H,0

3Pt +16H" + 4NO; +18Cl" — 3PtCIZ + 4NO + 8H,0

RS 3Tl Saol Sl o Ul N9 e, EESH whiEe,
TohTee Sefe o famfed &L 2ar 2

Na,CO,+ 2HC]l — 2NaCl + H,O + CO,

NaHCO,+ HCIl — NaCl + H,0 + CO,

Na,SO . + 2HCl — 2NaCl + H,0 + SO,

SRSt
THH ST B
(i) TR, T FANEE a0 HE (I WHE §) o IRd H,
(i) e ¥ ORE e @ik @it sige o g o, e
(iii) froer § qon yERTEen sfiwde % &9 Hi

SEEe0r 7.18  HC1 GeH gftfd o d 1fufshan s T 4hid Feiiige aa1 €, 7 foh i Feiitee,
2
EE  THE! oA ¥ fufsha o H, St B1 SRS H1 G el Hilsh FEe ok o
w1 Jehdl 2
Fe + 2HCI — FeCl, +H,

7.21 BaGEIL® Seel foe[d UmcHeshdl G SIS AHR o HRUN TSI Th A AT

HOF SHTd & S Uefefifish (1) 37t 1 SEuueisiig o7t hadl 81 31 ailsr

giterNzTE I e T 1 o O eifursre I ®9 W gk @l fRT ST deRd
ATrEIeTRA oheiel Seftal faera o @1efen ool o ®9 o Tl 2

TeloT o SRS WROM 7.10 W fEE 7 & den SR e o 7.8

& R
HNOR 7.10 — ISHIl oh ATFarTw=T
et ( st | HOF HOCI HOBr HOI
(TTEUREE ) L (maﬂw ) | (TRWFARE ) | (TEW FHG 3TA) | (FEWSTASH 3T )
et (1) 3t | HOCIO - -
(a9 37 - (FARE 3T7A) - -
s (V) st = HOCIO, HOBrO, HOIO,
(e eT) - (FeAiftar eme) (Siifteh ar) (eTEifes 3mT)
gfeew (VI 3t - HOCIO, HOBroO, HDIO,
(W 2feasw s1ar) - (R 3T ) (Tesiifaer a7e) (ReTifes 3T)
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faT 7.8— FAT o
SfTFTI STl
- T

7.22 3BTl
e

H

FARY T FAMNE T

e < = gdieH T g W tfufrar s € q9 s Aifie 9 2
3% WA HEe XX, XX, XX, T XX, ¥ i fpan s wewar 81 i X
T SAHN dell Tl & de1 X B SHR dlell, U6 X, X i ol | 2ferh
fogd oFTeas @1 SE-S9 X 3R X i Bt 1 U Sed €, Wi 3]
AR Y FE ot gedl Bl ofd: ST (VII) TiiEe § qEfE s we
Afushad el =1feTl sifer [ 3R F o st Bensti 1 ofquma sifrehan 2|
THfeT Toeht g 1F, B 8 o wmet w5t gen sty ¢

fa=m

FaURelSH Aifen Y w4 g A fhe Belior w1 T e siaeersH
Aifrer T eAfAfsran g1 oA T Tehd €1 fHfHa Scae e fafire aftfeafaal
el s €1 S

ClL, + F, —27K s 2cIF  Cl, + 3F,—22%X , oCIF,
(W9 ATE) (THHIER)

I, + Cl, » 2ICI I, + 3Cl, — 2ICl,
(TR (Tt )

Br, + 3F, — 2BrF, Br, + 5F, — 2BrF,

(It & W1F T (amfeer )

ot
FaURerST ARl o B T WRON 7.11 § Ky 7 B
3 gufi gegass o) B € oI yfagesta gsfd o B &1 CIF o sifafisd
S fF 298K W TH T €, ¥ weli arousiiel S A1 g9 € 3ok wifaes 0
el RSl o WeASdl Bid €1 ohelel 98 X Bl € b 3ok el o
FaeH STuferd Tl 9 i 5= B &

TTh! T Afafemanent i qorl Yo Sradel BaeHl o i ST Gehdl
B AT A TAS AfTE SedsHl w1 oTden sifuss fRawia B @
(TS ok efafier) | T faw Beliorl o X—X' Sl &1 BelisHl o X-X
el 1 gor | el 89 o hROT Bl § (F-F 37 &l Bigi) | 3 qeft
el TEfEd Bl B eAlSH o W BeliEe 317, 3R 98 Bells o §d
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TEIRERES (F6 XX') T (S XX',), 3l (S6 XX ;) T Weele (S
XX',) 3P <1 €l

XX '+ H,0 - HX '+ HOX

Tt 3Nfveeh TTEATG agd I Bl € o F VSEPR fagia & 1R |
THEE S Hehel & (SME 7.19) | XX, ATRT HT WA sifchd T-3TRT 1,
XX, ARl & o SR fRfaet aon XF, &1 e e fffre
Bt € (IRt 7.11)1

HRUT 7.11 — TR & FB 0T

XX, CIF TTEH T -
BrF IR St T -
IF* et g wgfea -
Brcl” blec =
IC1 el el 3 (o-F) -
9 e, I (B-TY) -
IBr Tl 3| -
XX, CIF, T T sifehd T-3Tmepfa
BrF, dier 70 59 sferd T-Tpfa
IF, el T8t sifehd T -3
ICL° T S Ffehd T-3Tpfd
XX, IF, T 9wy EURLNES]
77K o H= 34
BrF, BRG] EUREREE
CIF, UL RG] EUREREE
XX, IF, TEH T RECOUIRRHEREE

“ agq Il P Y 39 FW & @9 W FE © CL-dg fgaq @ € (LCl) " i

GEER01 7.19  VSEPR fdgid o 3UR W BrF, &1 3T &1 =ame sifs)

B&@  ohgl¥ YTEIY] Br ok WaAISehdl hiIvl W W oo €1 598 W i Seleeq diF weqeiiie
AT S T1eT TS el S S ofd & Tl IR e 99 @ S 21 39 FhR

319 T 3T T qeN § THIhT T VSEPR g1 o 3TER |+t seiae™ gima
rewaner fgfRfae) o ool w feord wd €1 < wohmeh! seiegi gt Frefia wom w

feora 31 ST&9 o TRl JTa-TehTen! FOel el STEY el Tehleh! g0el oh

‘ o= gfaerdor =an ©1 SeaeE 3 gfaedun, ste - sty g
Br—(@) owt @ ek B € wweh ofed seia wqelNe W, T
¢ T TR T % A T ) HH R S T FRef s e
F T G I & FTqE THHT FTeA-TehToh! e Ffashdor Aad ©1 59 FehR

F BrF, &1 3Tfd @€l sfeha T sfa &1 &1 St 2
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ST

Te s reelia faemel %1 T ST § @ S Gehd €1 SedeH i @gd w2
TSRO FRS B ©1 CIF, T Brl, 1 S8 Ffam *°°Ush Taeld 39 UF, & Scaed # faan
ST 2

U(s) + 3CIF,(1) — UFg4(g) + 3CIF(g)

gt 92at

7.31 1, ¥ IC1 tf fpameliat ==if 87

7.23 @f 18 b acax = 18 ° ©: 7@ 5 Siferam, st i, forrer, SR aen i1 3 |+t 3

& Qe TEEe ®9 9 3Afwma € 3 9gd wH A S € TH BRI 5% Sepe
T Fed 2
7.23.1 3ATEIAT e o wrfaftea s aeft Sopwe 119 argHed o Wi St €) ST o STER,
TR Y[ a1 | STgeddl ot | uider € fred eiiih ygw@ st 71 Eiferm
o wefi-me Feia ey Safa o s § 91U 9 31 59 freste,
HisTge, aettenge| Eifeam 1 g Siifie did Trehfaes 19 €1 S qer &M
79 o o gelwad a2 e (**°Ra) & faeed SR 1 e T 9w
M E-  22°Ra— 22Rn+ He

Tt 18 ok dedll o Heerqul TRATfUes: qe Hifdeh 0T 3ok el fora
o @1 gret 7.2 o & T R

WRUT 7.12— 971 18 o Al o UHT{USR Ud Sifdaes ToT

TLHIY ShHTH 2 10 18 36 54 86
Y] A (g mol') [4.00 20.18 39.95 83.80 131.30 222.00
ol fa=ama 1s® [He]2s%2p° | [Ne] 3s%3p° | [Ar]3d'°4s®4p® |[Kr]4d'°5s%5p° | [Xel4f ‘5d'°65°6p°
] 5A1/pm 120 160 190 200 220 -
A TS 2372 2080 1520 1351 1170 1037
/kJmol

TR ofed TOed | 48 116 96 96 77 68
/kJmol

¥Id  (at STP)/gem™ [1.8x10* | 9.0x10* |1.8x107° 3.7x107° 5.9x107° 9.7x107°
T /K 2 24.6 83.8 115.9 161.3 202
FAYHTh /K 4.2 27.1 87.2 119.7 165.0 211
IHeAd H o9 5.24x107 | - 1.82x10° | 0.934 1.14x10™ 8.7x10°
(% 3TIa)

* egemrerdt
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3EE001 7.20 a1 18 o dcdl hl Schte T oh AW @ b S Sl 872

gar ot 18 H Sufterd del o GASehdl el § quf IR werk B § 9 A F del
o Y oheel Tergiy Teerfaai o stfufsren s €1 fwer &R0 3 Sepwe i o AW
Y S W 2

7.23.2 TOERIeh fa=am

7.23.3 3T Tt

7.23.4 OyHTO] e

7.23.5 TAGEIT oAl
Tt

7.23.6 ifaer ot

Tel ot o wRaTfuees, ifdes e THEt Ui w1 ygfaE wt sren w2
A o erfdaiea @i Septe 6 &1 M et o ns’np’ et
2 S o Eiferm o fog 1s° & (TRl 7.14) Sopwe 4l o wgd 9 o1 e
AAferar gepfa et &, ST G 19T T o HRU Bl 2l

Tt geieRiTeh Tome o ShIRUT Skl el W 1T et oga eifueh gl 21
Safeh wEfras R | gfg & Wy Ot § = F SR Fed W I8 FHAH el
S

THIY] I W gy o WY-Ty v § {9 w1 SR ] B o 9fg e 2l

Ipte Tl o1 TR gtk T BH o ShRUl k! Y Seieei TeUl i
W1 &l BT, 31 TR SR el Tl 1 HH STfueh ¥FIcHeR Bl B

ot S 9 TH WAV €| T8 TEH, THEH a1 WkE el 81 S o
ey foet™ B 3ok e qe FaeHle i = Bid 8, @it 37 qeall 8
Tsh TS SATIRAISh STk ol URETUT aefi o shRol el &1 3 ugrelf
o Eiferm 1 el (4.2 K) Feraw giar 81 €iferm o w@imemen o ggew gH
ATl FIHROT g, S o W, i qun wnties | o foia BN o SrEm
TOT A ST R

GEER0N 7.2]1  Iep i o Feish dgd w9 Fi B 22
Ed  Sop 8 U WAV B o RO S0 geiel TRET0 el o stfafier o fapedt

YR ok SRICHTI[E ol 1 el B, gafere 3 eifa fe i R sfad et © or:
EREdE=CE R L B

7.23.7 TEEE IO

WA fogm 240

G St 16 Fad & Tehamsiiet eidt 21 57! Temfe st o uid

sz o =1 R U o 2|

(i]mﬁ'@faﬁwwaﬂ{ﬁﬂﬁﬁmw ns’np’ el ®
[Eiferem & (1571

(i) ST A T S Bt € qe SeleR e T Ak U
Bt 21

TTHR! @IS oF 99 9 T TR1 WihAdl IR-9R W@ S @I, Wy TR
AifiTeh S oF W WA HIHT THA T SEA W A 1962 | el wdele
3, St T Su gwa fafewr wicfan favafamme™ 4 9, w Iope 9 &
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ol Ufed #11 S Ted TR o 1 %1 A ffdd e o
0,'PtF,” 3 ¥ 3@ 1 Hehal 81 S 13w fohen & sferfisit w1 wer
A Tl (1175 kJ mol ) M (1170 kdmol ) o @R SRR 1
32 Xe o T UHR o AT SH K1 YA A IR Xe q0 PtF, H
fHeeRR el ¥ oF Th T ATk Xe'PtF, o fotod ® Wherdr W 1|

TH @IS & T S o Sgd 9 A, 99 9 9 sifush g
A TS ol SRS deell o Wi, et oy T €

foFeit & agd #0 AfF T T Fea fFe SERHNEE (KiF,)
forega sremra fohan o 21 3t o ARl 1 gererento T 2 U © g S
we=H e e (Wedl W) deie g1 &1 TE B Ar, Ne @ He o
S o oTedfers AR T e R

(&) STHT-TFNT il

3Te UrEifTe gRferfaal o dei 9 g foran g SR 39 9eR ok fgerht
TISANEE, XeF,, XeF, T XeF, s 2|

Xe(g) + F,(g) 67K 1bar , XeF,(s)

(St e )
Xe(g) + 2F,(g) 83K 7bvar  XeF,(s)
(1 :5 3T9M)
Xe (g) + 3F2 (g) 573 K, 60-70 bar XeFG(S]
(1 :20 ST9E)

XeF, &l XeF,d O,F, %1 143K A9 W F==afwa ¥ off sHm@n S 2
XeF, +O,F, —» XeFg + O,

XeF,, XeF, a1 XeF, VN, fowca 3@ el € & fF 298 KM W
A ¥ SeaId 81 W €1 Te Yol TSIl sheh §1 o9l Wi Sl |
ot TTRT TSHSTIHIEH ST § B W 81 3aened XeF, o et 79 9 Xe,
HF @21 O, W< & 2|

2XeF, (s) + 2H,0(1) — 2Xe (g) +4 HF(aq) + O,(g)

ST o6 T TTNIEel i SeeT i A VSEPR fagid o mar
W KT S HRr T T TS H o 7.9 § g9l T # XeF, A9 XeF,
FT TG FHH: i qen o A € XeF, H WA 3o I § (6
A T TUT Tk Tehieh! A ©) 3Td: SHh| GO faehd STEheishid © Sl
fop Tl grereen # W SYR W U T 2

S wIEE, FSTNEE oA el 9 Af9fohan oY ¥Are Tfeis qen
TAANIZE ST <l W AR leh TR S €

XeF, + PF, — [XeF]" [PFy]

XeF, + SbF, — [XeF,]" [SbF|

XeFs+MF — M’ [XeF,] (M =Na, K, Rb or Cs)

21l p=Aiw o ad
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(@) SHiT-3iTadtsrT i

XeF, @ XeF, & S 3997 hoa®d XeO, W Bl ¢l
6XeF, + 12 H,0 — 4Xe + 2Xe0, + 24 HF + 3 O,
XeF, + 3H,0 — XeO, + 6 HF

XeF, o STk STl 3179 § SAFITIHNEE XeOF, 1 XeO,F, T & T |
XeF, + H,0 — XeOF, + 2 HF

XeFg +2 H,0 — XeO,F, + 4HF
XeO, T VR fawhies 3w vl 81 goeht " fRfaet & (fow 7.9)1

XeOF , T TTEH arsqeiiet 5o @ fraert G =i gaaetta eidt @ (fost 7.9)1

(=) &= (®) =i gHaei™ (M) fapa eTewma=™ (=) =t fofreh (=) Tt

fer7 7.9— (@) XeF,, (@) XeF,, (1) XeF,, (%) XeOF, a4 (3) XeO, &I @=A1{

SEEOT 7.22  H XeF,, H1 Sl I T S afufwar 87

E& &Y, Wil AT % I XeOF, TN XeO,F, & o @eft qeii i sterdiaraor
g AfIfran @ TEel I R % GHM €

ST

Eiferom Tsaeriiel de gom! 19 B 31d: SHeRT STANT HIed Uil o foy Tl o 9 ok forg feran
ST 1 ZEehT SYANT 119 iifad Afwerta fuaed o off fepen sman @1 5o gifeem (Faeris 4.2 K) &l
=1 99 W Henferd gA o foT (e Rs o ®9 4 STE R ST €1 $6eh S ga
Bt =1 S Stfaereieh oo shi Sca=1 qe HEH @ o Ty fepan sman @ i o smefes NMR
TR a0 sy fafecia Fem o Tgea g1 aTel gaia STgA% gfafad (MRI) 7 & &4
3T B 1 YR TMArERt o YN § T MRS o gl & ®9 § STAR § o1t 2; ifR
T W gHen! foean S8 w9 2|

a1 1 Sy fagsi 2ga 9o weiw doel o famen yeei *q fRan smar @1 fei st w1
IYANT SEA(d SEE qe Wesy H fwa s 2l

ST o1 ST I=EATT ©Tq HHIT TohAl | 3T(ha SdmeRoT Sci=T hid o fer fepan sian 21 (enget
q SRt o ek Afcen H 3Uh SUANT faEd dod 1 WA o kM Sl €1 WA H Heh
ST o GAET weiel o gaeeE o off feran S €l

ST den foreiT o 1E e Swm Tt €1 571 ST favy sty o fofu s e see §
IERIESIGI

WA fogm 242
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qGAEEa a2

7.32 iferm 1 MarEd & Il § SuEn i fara s 22

7.33 Trefafad st =1 dgferd HISU— XeF, + HO — XeO,F, + HF
7.34 M o WA H1 FAFH FT FHicd T o1?

AIRARN
e WROft o o 13 © 18 el ded p-sciieh i oAl id B | TSop HaAISIohdl hI9l 1 Scieeieh foramd
ns’np ® ®1 13 9 14 o 1 (&7 e X1 § FRa1 T 6 TR W I p-seiish ol o1 e femen e B

a1t 15 § 9 e, N, P, As Sb @2 Bi 31d &1 fSeh1 WM seieeiteh foamd ns’np® 21 TEieM 4
o1l o o qedl W, B HR, T q 5o TagasRuncehal alel TWHTT] S O ATC & WY pr— pr TGS
o 07 Qe o797 FarSTehdl el o1 foR 3 o T Feferl ol STICedl o R S8 o o 31 del
¥ o 21 ol 15 o N § i uRafia uid 21 A S, sTegie qen Seier o e sifisha
Fd T A | TEcTyul SFHRIN LT + 3 T + 5 IRIT H 1 ARt +3 TRfRTon 37ereen, ifewa
e JAME & RO IR el H HEequl & S 2

STETESISH FANTINeN qe SHEifies <Al &R W a8 S Fehdl &1 U8 fafq=1 affedientor sraeensti o
aerEe FfHa edl @ S|, N,O, NO, N,O4, NO,, NyO, T NyOj | 37 SATeRIIgel s STl Se1e gt
€ Qo 37 ageTaY B €1 AR TR W, ST 8o’ R §WI 9 kit 81 HNO,, Teh Heworqul Srefiteh
TEE €1 I Vel THATRh! 370 8 T VIferaemel! siafisieh ¢1 HNO, fom-form uftfeerfat (smewen) o
Tgel qen STurget | fRA FX NO #1een NO, A €1

T ST | HERRE P, o ®Y H U1 SIA1 € A€ T STWEW | A S 81 T8 TGRS, PH, H
A & S U Fga favel 9 21 98 & YR o eNe PX, T PX, I 1 PCly, Yo WO T R
FARA o T SAlHAT R S S 8 S PCL, PR %1 SO,Cl, % T $1ffshan gr s s
B HEHT g U ARSI ST €1 kT el | 3ol P-OH THE w1 T&a W ¥R el €1 aferdionee
S P-H 3T B ¥, 3T=9 STu=gs B g

ot 16 o Tl 1 WM TR =0 ns’np* 1 Seudw tfaiiehiol STae 98 +6 YRiid i €
Tt 16 o il o wHifas T TEEtE o0 | A Ui Ufard Er €1 TEeen |, SRsieieE KCIo,
& MnO, &1 Iufeaifd & TR ¥eh o St 81 e egeii o W 3k siergs ffda et 21 i (0))
TSRS T STTET €, S Teh Foiel SHeheh 81 Hohl e &Y a1l 8, T § Tl o o— a2 B-
Y 9gd Ao QUi &1 TR, SRS o e TR HX SO, T SO, S SHEE T €1 SO, TEHT qel
SRASH o WY HAM BRI S S €1 SO, H IWAR, H,SO, o SERd | faRan S 31 Wewt 3
st S €, fo woe Hewul H,S0, 21 $6ch Weagt UshW B ST Sl €1 g8 fiert den
SATRAIhT0T FHS T TUHT STAN agd 9 AR o Icared A feran s 2l

Tad WO o et 17 | F, Cl, Br, 1 9201 At€| 7 e Sfedfersh fehaneiiet gid € @i $6eh vl 7Te sherel
IR T W U W &1 S el bl WIH SRR STl —1 Bl B Feft Seedn SHerdieh ul e
+7 +f B whdl 21 Te difqes qen wEEfes o § wives ufted weiid S €1 T sl grEeie SeEel
TR ATeR! q2 SerdteTeeti st v FT &1 Ik, HCl % KMnO, o |1t Sfafshan g s
¥ g 1 S €1 HCL, NaCl &1 918 H,SO, & 191 T ek I &1 Sl €1 gefior e Fam 9 X
X' (n=1,3,5,7) AResH F1 FE0T w3 {1 SR X', X T gowl a1 21 dAEl o B AT
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T Tl 37 AT B G ¥ Faion S w21 S a4t feufaal § u% - OH ey o werX-
OH & &9 ® arefud e 21 e feufadl § X = 0 ey «ff o st )

aferd TRoll o ol 18 W Seepse T ol #1 Eifera ™ w1 sight frwen famg ® 157, sk Gkl
1T 1 SIS T ns’np® Bl 81 (S i Sigst 9t 1 arHed § U Sl 21 e, Weaw
**°Ra o fooed scag & ®9 | wred gt 2

TET HIY hT 372 ol A BIF ok HROT SThT AMfiTeh S 1 Ygf A il 21 Sheret Fo IRfeerff

o S o, Teeie qen stferdior o T A weli-wifa sfaerefon €1 g9 T o g Swam 21
1 AN 3Afeha aTarerol <4 |, Eiferas w1 SuEn dem fome werll SRt wre s o fory g e
1 9 W qen Fet w1 s fams el #iR yiadifa seal § fhen S 2|

7.1

7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

7.10
7.11
7.12
7.13
7.14
7.15
7.16

o 15 o el o WIH U 1 Sk Selaeieh T, STeReRvuT STael WRHTfvash SATHR, ST
Tt qon foRpRTeshdl o Ged W foeen Sifey)

eSS 1 Teraneiierar wrehE 9 fa=1 =i 872

ot 15 o qel i qEETEs Rt &1 ggfa &1 faeem sifsu)

NH, B1egoF &9 SAId 81 g PH, el st a2

AN B AEEST okl S 22 HOH B ol Safha o TEEte Sl i fafey)

et 1 i Scae Y foran S 22

ST IR ST, foh W o1 HNO, o Ter iffehan ech fhd yehR fir Seug < wendt 272
NO, e N,O, % IR qeaet &1 fafem

HNH %191 %1 9, HPH, HAsH d¢ HSbH vl =1 37den sifus i 22

(Fehd - NH, H sp’ GeohiUl o SR 421 TESSH 3R o7 & g6 dcdli oh s ool s-p 34 % GRI
AT 1 S Wehell §1)

R,P = O & TR Wl € S RN = O T&l i (R= et W) ?

AT foF i NH, &R 8 Safh BiH, had J9a &R ¢l

AELIS FETRAF 0] o ®U § A W1 § q1 BERRE P, % €9 H| F?

YIq HITHRY q e ®IEHRE o T 1 e fa=raei & fafau)

TR F 9O § RIS SEer i FW e w i

H,PO, & ST&@HMaaA aiffshan <t

T PCl, ST 3R STOame i w1 T el 87 ek e

WA fogm 244
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7.17

7.18
7.19

7.20
7.21
7.22

7.23
7.24

7.25

7.26
7.27
7.28
7.29
7.30
7.31

7.32

7.33
7.34
7.35

7.36

7.37

7.38
7.39

0, S, Se, Te AU Po hi ScaRI(eh o=, STETHIOT STaEeN ALl BEgRe i oF Hel o efrad |won
& T & T ° W H qeh e

F SRS Th T & Sefh Tl TH 3 2?2

e O > O T O — O o T wfeed Toed §H Ual &1, S sHHSl: 141 92 702kJ mol ! €, 219
HY T H Hhd € o O wiielis arel stfge sifush o € 7 fF O arl?

(Ferd — AifiTehi & o1  STets STl e 1 e | TEw)

HH Y T S 22

HEst WA §R H,SO, o STRA 1 J0H Hifsg|

SO, ¥ TR ¥ TH a1 TgUF &7

ESIEERC R Cricatc e A L

T KIS o T Sheret Tk @1 SfisieTt, HOF & sl 21

A FHIfST foh = T T I9H TRt gF o 9vEn ot Aede g ety ffHa
T ®, Seh A T

Cl0, % <1 37 fafay

FelisH T 0 e 82

Sl o WY F, qe1 CL, %1 tfufspang fafem)

T HCI® Cl, T CL, ¥ HCI1 ! hd WIw itT? shaet sifafsrart fafem)

TH-9EAE Xe qU1 PtF, o o= ifufsman s o forg shd afka gu?

frrefafad § FremRE 1 Afedientol e 31 872

() HPO, (i) PCl, (it Ca,P, (iv) Na,PO, (v) POF, ?
frfafed o fore dqfea et dfaw)

() & NaCl®l MnO, %l SUfefd o @5 Herfeh o o e TRA fvan S 2

(i) S FARA 9 Sl Nal o Sieftg faeaq § o yarfed fhan s 2

S TSNS, XeF,, XeF,, 991 XeF, ohd 9T W ©?

fohe ST 219] & WY ClO , THSHaM! 82 &1 Ueh 370] gl &N &7

frfafed & ag=oa & 9d fa@ o1 o T7aR 98 wH | aferd &l

(#) F,. Cl,, Br,, I, - 3TaY foaiem woied agd %7 o

(@) HF, HCl, HBr, HI - 37 §med agd %A §

(M NH,, PH,, AsH,, SbH,, Bil, - &% ¥med 9gd %H
ffafed § @ & @ T e | & 27

(a) XeOF (b) NeF, (c) XeF, (d) XeFg
Y IF T TS HT G IH WA HT A FIC SR TR e THEEEE
(a) ICl, (b) IBr, (© Bro,
Iopee Tl o WHIUEeh R qericds &9 9 92 i 8 &7
977 qen Sifa T o STE geiEg R
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%S WGATMEA T=ait B TTR

7.1

7.2
7.3
7.6
7.7

7.10
7.11
7.15

7.21
7.25

7.31

7.34

ST AT 1 A ST U AR T STareer Bidl €1 Sal €t stfueh gEen! Yol et off et
2 To/eeh R Shld W] SR S TRAN] % o W4 ST § Gewdseh @l 9gd S 8
Fiifer Bil, a7 15 o BEgEeSl § Fad wH TRl e ¢

Fifeh Foel pr— pn ATASATTH % HROT el N=N ol 2|

N,O, ! T ¥ YfEe et & fof N, 1 Tewashar 4 81

3 <A € sp® FHf@ ¥ PH,” ® IR ek STefed €id € S PHH PR U THIH! 09 el
2 S foF TR I — e e HieRul o feru SwarElt © e e i 109°28' W wH el
2l

PCI, + D,0 — POCI, + 2DCI

H,PO, 317 ¥ T P-OH HYe Iuferd & 37d: SHH! &Rehal 3 &l

HHHRISH O, F B SHR 3R I=7 (oRIHH o HRU Fel & 9] TESISH T § 7ok Tfor
T T TEh JROTTREEY I8 39 SR ¥ el 7

IS TR o RO Al S-O A HeHaAs| ¢l uE wmed a2

AT H,0" 3R HSO, § Je/™ 3T&H o %R H,S0, Sid H T Jadt 375 81 HSO, &1 H,0" a2
SO ¥ s TvE € o K, <<K |

Y : SFRIEaeH ATk Telist 1 et eifuss frarsiic Bid €1 ST RO X-X' 3Teel &1 37U
X-X' & 1 o e 81 37: ICI, I, ¥ atfuen fomarsiien 21

et eamafwa T don st orfg &w eidl 3 fore Y o WA 1 31279 hied &1 < 21

WA fogm 246
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