ER&

T9 THe oF ST o UvEN ST —

15, 16, 17 3T 18 = & el o WEA §
WM Ygfadl o AEd &l HHH HWehil;
SRR SN WITRIE qUl STh Ho
ol AR o Feawor, Toi SR STE
& an § @ we;

T i SR SfSiF % "y, 1O
AR ST qO FT WE Al &
THET 619U T TR

Tohl % STUEd!, T HeEqul AR
T T TEeh SFEST=Al & W& &
T H SE "

FANA 3 eEgFAls S & HIT,
TON qe ST HT AU HL HWeh;
FAURASHI % TEEA a9l Salisl o STl
H G o aR W W Eoh;

I WEl o SUEN a1 Hoh;

3 Sffed § 39 a@l SR g AN %
T hI WHH okl

7.1 @t 15 b dca

7.71.1 3qeASET

‘THET H fAfear p-=iiek d@l @ W T § Wb SHH o7u
Tq s-, d- T f- ik ddl & qrg AfYfwar &+ &t ggiad @
= g1

el X1 H 319 9F goh & & p <ok o o e Groft ok ol
139 18 U W@ U B| 706 HAIShdl 1Y HT SoASRITH Toary
ns’np'® (dfem, He, @ stfaftem, fa=ma 1s%) §, p- =i
% Il & O T Tl k1 & Afq WANET SERI, MEA
T, TR Ao T qen fagaskeeTha § 9gd st
wTferd B 21 fgei e & - harehi w1 rqutearfa den W qo
W d o d3AR f- heehl (JAF A0 @ U GEEEdt) i
Suftyfa o1 qel o Tof R wefeh g e 81 3ok st i
YR o ddi— T, SUUTG T 3TeTg i IUferfa g7eh TERH i
fafaerd gam et 2

3 WROM o p- <aieh o a7 13 14 o qcdl oh @A
el X1 | AT T o IvEN 9 Theh | 39 56k o8 o o
% qcl & WEHE % SR § wedl

T 15 § qd, TEeH, WehRd, A8t ifeud famy e
Trehife wftaferd ¥ SH-o g o | i Rt SR o €, srenfen
o1, SuMTfeareh TON W B gy ifeass qon # ufafdd g W )
AESoH qoT TICHRE STHTqU, A8 eh qe Uf=uet Suumqu aen
ol Tk AEhIfEgEm Oge 2

agHE H Nfueh Eeie w1 A 78% Bl ST & @il |
7€ ifgan reee (foeh weedier = foelt wiw) aen 9refyem
e (Sfeem Teedier) o w9 H W WA 21 Sl SR At
o 98 WA o ®9 G I S 81 HIEhRE Qe o o @St




Cay(PO,),. CaX, (X = F, Cl 3a1 OH), (STEW— FIHRUULEE Cay (PO,
CaF,) ¥ firerar €, St o wiche sl o g&d o2 & &1 BIewg wifor
TS UIEY qejel i SEvdes {eFe Bl 81 I8 ke qen o= Sffad sifvrene
o Suftyd Bl €1 WITHWEH gU qe el § Sufterd g B Seten, Wi
T foere g Gohigs @il oh ®9 H 91 S 1 HRehifaad Jeeiftd e
B AIGhHITH 1 Tehd Mc, W] G&A 115, WHUGH FoAAM 289 Tl
TRt fa=md [Rn] 51 6d'° 7s° 7p° ® TEeh! e1eq e1ig Al 31ed W
W STl % R THRT WEH 6 e 2

T&T ATEHITIT i BIgehi 59 7 o 311 dcdll o HEcIqul TATIUS aefl
iferer 701 STk ol fo=Td o @1 wRoft 7.1 | K 7 € qen S s
W, ifdes AR THEE O T Y i == e i T

AR 7.1— S 15 & q oF URHITUS a9 wifaes o

U] ShHTR

AU A9H/g mol '

ot fom

I TRt WH) 1

/(lJ mol ) 11
I

Torga sRoTeHeR
Hegass 5591/pm®
S 5= a/pm
TR /K
FALIR /K

e/ [g em °(298 K)|

7 15 33 51 83
14.01 30.97 74.92 121.75 208.98
[He]2s°2p°|[Ne]3s?3p° | [Ar]3d'°4s4p’ | [Kr]4d'°5s°5p° | [Xel4f *5d'%6s%6p°
1402 1012 947 834 703

2856 1903 1798 1595 1610

4577 2910 2736 2443 2466

3.0 2.1 2.0 1.9 1.9

70 110 121 141 148

171" 212" 222" 76° 103°

63* 317¢ 1089° 904 544

77.2* 554 888’ 1860 1837

0.879° 1.823 5.778" 6.697 9.808

* E" wher 747 (E= a); " E7; CE°; @ vdd BiEhiE © 4E 38.6 atm W a- &7 s amm ¢ 63 K

R "I o &7 * 370aE N,

7.1.2 THSREIeh Ta=am® &7 Tl o1 HAShdl FI1 See =14, ns’np’ e HEKS IR T5ED

7.1.3 TIWIU] TS ST
lERl

gofaen R A & 9 p ek refufia B9 €, S gk solaifeR foard R
sifafied wenfre e &9 B

i H A H SR TG W gegds ad1 A (TR T fowiy sewen H)
et o @R ¥ 9fg e 1 N @ P o wegarss e § faeneie gy
Bl B Eeiieh, As W Bi e GgHaSh B ® wgd %A g Uk i S
21 TE T wew H gt R d SR/ A f kel w1 Sufedfa & HR 2
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7.1.4 M Tt

7.1.5 Ta=IERUTHSRT
7.1.6 wirfaer o

7.1.7 @A 0T

W fomm ph?6

ol B e o SR g W S Tl WHIvEeh 3R H O i o shior
Tt 81 refaiia p-wefia solaifen famar o srfaftea wenfie wd B2 e
% RO GG e § o G 15 o acdl 1 ST Tt & 14 % o
1 STuen ogd 3tfues gidt 81 fafa=r e weifewa w1 smifar o fefafaa
B— AH <A H<AH (% 7.1)

HHIE: & § A & 3R ST IR TAIvaeh SR H gl o §el foraemonerand
1 | Sl € eelith T el § 98 3R wgd aAfush @l 2

3G o7 o Wl e SEIHIIS €| STEATEISH Ueh TEuHIls 19 € S 3T
it 3 21 ot A et 3R S W ifedeh 01 Sgdl 81 g2 el ik R
31T €, SR SR U SuuTg ® qen famy uig 81 e S weedt §
U AT AR AR § gheg o HROT ¢ WHRG o § SR 9 A= H
3R WM W FEAF § gfeg Bl 8, W Terieh, SR q §gd ¢ SN U
a1E Ty dek sed &1 eI o srarrar 9+ del STaETdl Yeikia i B
JTFARTUT JTERATT qAT ekl Toramsiicrar o urd W areft wgtar
T el b1 WA IR0 ST —3, +3 AT +5 & TRR 1 ©1g TLIon
¥ gfg o RO 1 | = i SR M W -3 AR STl YRR A i
Tafa et 21 arka | ot w1 oifan gee, oy -3 efferdieRtor steen § v
Bl I AT S 211 o B A= T S S W +5 AR ST s T
T 21 fommer (V) o1 e sifueeioes Ak BiF, 31 o ® 9 & 2R 45
SRR oToreell o T § el ad1 +3 STl sTaeen (3Afehd I
UG % wROT) ok I § gfg B ¥ +5 Sl e & ol
SedtsH o 1Y Al T ™ RIS +1, +2, +4 STFHHT0 e ot
TR el €1 TEi T +5 SR SrEee § deie & @il Afieh T ae
FHiifer TEH d- Herh Sueied TEl ¢, TEd 78 1 al U Soieg ol uie wy
wa?w“mﬁwﬁwaﬁmﬁaﬁﬁ,uam%wﬁ@wwm
Yl B

TEISH 1 +1 W +4 Tk Gl TrdeRtor Tazeneyi &! ygha o1 foerm
A STEAEE 1 B 81 ST & fau-

3HNO, — HNO, + H,O + 2NO

T YR THIThRE ohi T 94T HEad! STorehi0l ST &R F 377
A +5 3R -3 AR Sraens ¥ STHHIUad 8 S € el SR
et @i former & +3 SATRiehToT STaen STaue & Gy o agd eifek
Tl B S R

LIS 1 Afehdy GeHasihdl 4 & 8 Thdl ©; il hadl 4 Herk
(T s a1 dF p) & ser o fore Suetsy &1 9 acll o s 9 o foa
d e B B, S Y (TEEarst) o T SuEn Ry S wehd ®, ofd: Skt
TEEAH F@l d ¢ 59 PR, HI




AEEISH o STEE TUT ( FTER )

TELISH B SATHR, Soo TTRTMCHR, ST AE Tl To o Herhl shi
STICTEl o SR o1 o 31 & § =1 gl €1 eeioH =1 @ & WY
9 BIS AHR qU1 T4 [eEROTHsh a1t awl (9 C,0) & WY, pn—pn
gamE s 1 fafvre g g 21 39 O % 9 9 pr—pn ¥ TE
Fiifer 3ok TRANY] Fefeh T oS IR forafd g € foF o ol sifaear =
F Fhd| TH YRR AELSH I A o o9 Tk 56 (T o aa 1) o
Y T fEURANE 39 &9 F g WA €, UROTHEEy sUh! S e
(941.4 kJ mol ') 9gd S= 2| SHeh fqudid eI, STHfieh qen Ufewm
P-P, As-As @1 Sb-Sb S Thel s 4 €, Selfeh faeqey difceeh ereef
A efeeh o9 ST € Th N-N @, Tsh P-P & w1 37def oot eIl € siifeh
Y STl SRl o Sod STaUSaIaRieh HfdehHUl o SHIRUT 9 olaTs Y Bl
?1 aRomHa: ATsgieH H JEe Yga ot Bl B1 Hoh TSRl hiv | d Harhi
T STUfd TN e & S 5ok THE shi FHIEd shidl 1 THeRT TEHASThl
Had 4 qh € WG T & A LS d—pr S &l o4 Gehal S TR
9 d * ¥, SqEnd R,P=0 9 R,P=CH, (R = Ufeha T8)|
IR Q1 AT GehHoT dedl o A St dr—clr 99 &1 Tehal @, 576 STk
P(C,H,), T As(C H,), SR aifiier ferrei o &9 § & & &

(i) eEgeT & ufa feramsiterar
T 15 & Wt 9 EH, TR o BEgRES 96 €, 5@l E = N, P, As, Sb a1
Bi € Tehdl 21 3Tk BRSS! o S U1 GRU 7.2 § UMY Y 2| TRYES STk
i o Frafaa st ofecs wid €1 esgEet # wfad NH, ¥ Bil, T
Hedl S R 39 9y faesH woedt 9 Sk fRa St g 81 aRomeee,
TSRS T STET T[0T SQAl €1 STH{E Sha T g ST €, Safh BiH,
Yeerdd ATEEE g1 Aehdl ot 3 wH H wedt 8-

NH, > PH, > AsH, > SbH, > BiH,
2SI &1 3=d fagd HUMHSRA a9 SIS STHR & SN A1 36 T3 59
L ¥ BESSH a1 21 I8 HNU B F S e S S PH,
4 arfe 2 2l

ARt 7.2— @ 15 F A F EEYFS! &K AU

RLLL
TR /K
FAUHIR /K
(E-H) 3@4 d/pm
HEH %17 (°)

A, H® /kJ mol!

A 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 -

o
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CRER0T 7.1

SRE0( 7.2

TGt 98

(ii) Aferder o ufa ferarsiierar
3wt 9@ I YHR F RS- E,0, I E,0, 90 Bl T B =4
STFERTOT STTL h1 SAFAEES T SATRdIehIor STaeen o SAfadEe &t gorl §
Aferen aretia B 81 ot § H= WM W STl 07 Sedl B gt SN HehRd
% E,0, TR & SouEe Tida oicia § wefh o qen ifew &
Iyl qen faener o yae A )

(iii ) ¥elom & wfa feramefierar

37 At w1 sifafwmmet o Femset w1 Q AforEi- EX, 9o EX, a9t 81 eeree
o GASTRAl HIT H d Hehl 1 SAEATd oF HRO I UeReEs T8l Sl
TERES TEECES! 1 TeN Afush Fegars eid &1 AIgers o el 59 g
Tl o TEecEs TR Bid B 39 989 % SR § f6 U=ieaEs H +5
STTSReRT0T ST TRI3T Biet § Safeh TEecigel | +3, Hieh ol i el &7
+3 SR ATTT I ol § +5 Sferientor sraeen § aifren Bl € o
TTReTEel ¥ eHdrsT U AT B §1 Ageie o fAw Sheet NF, & el
21 BiF, o faftaa weft Tédemee g&d €9 § "edarst Whid & e 2|
(iv) oTgsti o ufa ferarsiierar

g gt qea ngell o @Y e e fgeit Aifie o € e @' -3
AR ereren q@id ¥ S Ca, N, (Shfesrm EeEe) Ca P, (Shfcemm

TIEHES) Na, As (WifsaH &EA1ES) Zn, Sb, (S T=HMARES) qu
Mg, Bi, (¥ifeem famenze))

T AR +5 SRR or STl ST 8, SAfhd I8 U=reess Tet sl R0

e2ioH | n=2 ¥, TG shaet s q°1 p Heh 21 THH FEHAShd 1 9 § ST
TR ¢ ok g d heres T €1 gty 7 drRerse e e
PH, %1 F9¢MIH NH, %1 3T9&T % g g =17

NH, %1 9ifd PH, 377 59 1o § el5gior a4 i Terd § afvq 781 e, gt
FNU PH,, 1 F9¢F% NH, ¥ &9 2l 2|

7.1 P, As, Sb @1 Bi & ZReciEel 4 U=rRaEe s Tegdst i g €2
7.2 o 15 % dl o TRgRel ¥ BiH, 999 6@ FUEEE Hi 2

W fomm b8



7.2 SIEASQET fo=r

SR

eSS ol AT IRA A1 o Fa <ol a4 YA THad § fohan S
21 U8 Ta TEdSH (AR 77.2K) Efad Bl © e SiedisH (Faeri®
90K) ¥ & St B

TANTRICT ® SRS a9 o fou SmifEm Fiess o Sl foeee &t
Tifeam e o WY AAfHa HTE St 2—

NH,Cl(aq) + NaNO,(aq) — N,(g) + 2H,0(l) + NaCl (aq)

=9 sfaferan # o<t w1 ® NO de HNO,, +ft s7d €; 37 srqifsal =i g
%! UM SRR o GeHfish ot o o foerad 9 wefed 9 X
R ST Hehal €1 SU STHITEH SEohME o ard eveed § ot W fRan S
Hendl 2l

(NH,),Cr,0, ™ , N, + 4H,0 + Cr,0,
3 YE oTaen | AEieM Gifeam a1 JfiEm TeEe o ardiy oTqeed 9 o
I ®Y S Hehe B

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

T
TEAEISH Teh TTEH, T, TeEle qen sttt 19 81 geisH wam] o 8
Tt weeentien N qen °N B suht st | foeiEa 9gd w9 ® (23.2 em®
Ui offex Sie1, 273K @9 @91 1 9R S W) g1 fEHiw R Feris off w9
g ("reft 7.)1
N=N ¥ i 3=9 &% T o N0l SEALSH HH o a9 W KB
affera 21 7afy, am o gfg o @ feramsiiera ot @ et €1 S a7
FS UGS o WY WY Y B I8 U 9 S AEsel a9 g
o WY FEHAS EIEel ®i oA ¢ | fafire sfufemas g
6Li + N, T , 2Li.N
3Mg + N, __ T, Mg,N,
IE I i AR H T 773 K A9 W I8 SEGISM o T FAifoid
BT ST S € (BTe WehH) |
N,(@) + 3H,(g) 773K, 2NH,(g): AH® =-46.1 kJmol '
TIEIESISM, Thad STAMH® Iod a9 (T 2000 K) T SRS o
Y A T AEEH SEs, NO ! 2
N,(g) + O,(g) M. 2NO(g)

TSI s G&T SUANT SEICE dU g Jo o SfEifieh WAl (ST hivwan
gergEs) & fmo § 21 sl s orderu ) sravged Bl € 9wl off gHen SuEm
B Bl (- dier iR Wi sam, sfufwaeia we o fau sifea ageit) ga AEeee
F1 ST Sfow Tgef Td @@ 9l o fou eide o &9 § SR wEEsd § g 2
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IEE0T 7.3 Hifeaw UWES o drdg AuseA w1 Afaferan faf@u)

gel  Hifead Usge ardig Taued § SEAEeSH 19 4 B
2NaN; — 2Na + 3N,

qGAfATST 92
7.3 N, &R % 9 R F7 fFamwia =i 8?2
7.3 giaterRn o

Fif wu (gew) "Enel ¥ oy qen fed § sufterd wdt @1 SEf a9

G e Teiell o fased @ ot ® Seretned—giEn
NH,CONH, + 2H,0 — (NH,),CO, [ 2NH, + H,0 + CO,

B W W AN, EfEE dau | U gl ), S sies 9rel A
e TEgeEe 9 fa & W faufed & s 2l

2NH, Cl + Ca (OH), — 2NH, + 2H,0 + CaCl,
(NH, ),SO, +2NaOH — 2NH, + 2H,0 + Na,SO,
% TR TR ST EeX Wehd g1 a9 STt 21

Ny@ +3Hy(@ 0 2NHy: AH®=-46.1kJmol’

A-vidferg fgid o STER Sed T i ffifd s o forg ergepet e
B ST o IcuTeH ok fofy srqeperas aRfefaat 200 x 10° Pa (=119 200
IHEA T, ~700 K 9 q«1 &gt 7 K,0 99 ALO, % SH
HTFEATES SIE S 1 WA €, Tk W STl Wi i i T g o

Heh| AT o Scqre ok foie yare-fa 7.1 § g@iien T 2

l
=
=

) [

20 MPa

IAEH

700 K | ALO, + K,0

I SAES

farT 7.1—3mif= 3csT & faq yarE-fa7

(N, + H, + NH,)

W fomm k80

%a NH,




T
A U el TeErell, UEH T ®) gHent feWish qen saeis ohHel:
198.4 K @21 239.7 K €1 St 1 9ifd € 5o 3N 319 feensii 4 I eugieH
Sui g Sfd et @ fSeh R 3Heh Toleh 9 e oh HiH $@eh 310
ToAHM o YR W TR AT b1 STUan fueh i 21 ettt o) frpiofa
el ¢ forgeh oftd W regior wam) ?)1 gt T foe o STER @y i
e el T T THIHT el 2

e T ST § srctueh fae 81 OH 3@ S o shil SHehT STl
foerem geerd: & B

NH,(g) + H,0() = NH", (aqg) + OH (aq)

7E Il o WY S e 9t € sarensd NH,Cl, (NH,),SO0,
TS| T a9 &R oh &9 | I8 s HIgsll oh o@ull o ool § 39
BESEEEl (FD UGSl o Seid SATEEl) i SEaftd w81 Sh—

ZnSO, (aq) + 2NH,OH(aq) — Zn(OH), (s) + (NH, ), SO, (aq)
(vod s@e)

FeCl, (aq)+ NH,OH (aq) > Fe,0,.xH,0(s) + NH,Cl(aq)
(0 3T9aT)
ST S70] o AE2Ie URHIY] W Ush WehTeh! Soiae ol shi Sufeafd 39

TEH 4N S 81 T8 Tl UhTeh! gTTot S Shich g A o WY Y
T €1 UW Gehet ARl o a4 1 Cu’” aem Ag™ SI9 ©1q ST i TeA

4 srwim 3

Cu® (ag) + 4 NHy(aq) 0 [Cu(NH,),]I**(aq)
(Frem (e e

Ag'(aq) + Cl (aq) —> AgCl(s)
(TTEM) (39 7aeiT)

AgCl(s) + 2NH;(aq) — [ Ag(NHy),]|Cl(aq)
(v9q 29e) (TTEF)

AT e SIS Seeh! o ScaTeH (THITER gde, i, THfEm Hiehe qe S qohe)
T HB AR AT o Scared | ST fohan san 21 W @ -efes ol ©% wq@ Bl 5a
T yefiaer o &9 W off SwEm A et 2

o
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SEER0T 7.4 NH, TEH &N ! T8 SaeR i %l 87

Eal  STEIE § AEIIeH TRAIY] TR Ueh UhTsh! SoioR(a el W& i oh foiu Suoted @
THCIT I 59 &Rk ! e o8N il ¢l

TGt 98
7.4 AU Ft A Hi FgH o foru savees fefae 1 v Fifsml

7.5 Cu®* oo & @y it S foran et 872

7.4 Eﬂsaaa'aa o fafi= sfiarfiRToT sTawensti o oTeh SHiadEs ST ¢ 37 SEel &
|, g, foer qen s T-wg greft 7.3 | ke e #) srfesel w5t ge
3t J 59 T TS HIEAG q SATEY Weel whi GRO 7.4 H fean w2

HRUT 7.3— ATESINA o ATRAES

ST SRS N,0 +1 NH,NO, —™ 5 N,0 +2H,0 e 11, 3R
(TS (1) 3TFTES)
TS HHEAES NO +2 2NaNO, +2FeSO, +3H,S0, | TEH 4, S
(RS (1) 3TTEE) — Fe,(S0,), +2NaHSO, +2H,0

+2NO
SRR gEeAEEe | N,O, +3 2NO +N,0,—2*% _ 2N,0, e 2, T
(EZSH (1) 3THTEE)
eI STRETRES NO, +4 2Pb(NO ), —¥2% 5 4NO, +2Pb0 | T T, sweita
(TS (IV) 3HFTES)
AL STIHFES N,O, +4 2Nozﬁ@3ﬁ@ N,O, T IrEa,
(TEZSA (IV) SATFEE) S e

TEAESSH TEEEEE | N,O, +5 4HNO, +P,0,, —» 4HPO, +2N,O; | VM 34, =A™
(A (V) sAfEe)

wEA fomm k82



7.5 agicee 3@ e HN,0, (RTEdegd ) HNO, (Tsgd &), HNO, (Tefe®

ITR) S ST TEEt SR §1 ST HNO, He¥ Heequf 2
fa=m

T |, efed o, g o @i (99et) H R H,SO, 791 NaNO,
ST KNO,, % T ek et feram e 21

NaNO, + H,SO, — NaHSO, + HNO,
HAYh &R W I GeAd: Aedres Yohd g SHE Sl 2
75 fafy smifn (NH,) 5 STgAseia SiieTsH gRI SCEhTa STl TX
e B
SRS
4NHj, (g) + 50, (8) —Sor s> 4NO(g) + 6H,0(g)
CRE)

AR 7.4— AEEISH o SATATES! hil GIAT

N,O

NO

NZOS

NO,

N204

N205

N=N=0 <—>:N=N-O: N—N—oO
’ a " 113pm 119 pm
N=0:<>:N=0: N — O
115 pm
o 0 o) X O_ 105° o)
BN 2N Za 75 <
N—N <> N —N Yo, N 186_pm\N_. ) 130°
O/ O% 117°?O
. 121 pm
N <«> N N
o X RZEN ol
.0 - o O 134° O
S
o) foX o o) o) 0
N s . \\ yd N 175 pm /\Q&
N —N «> N —N 135o( N — N ¥
O/ \\,d' O/ \\O O/ HHAAE \O
.. . >
o .. o- o .. o) 3 %0
A o} S : N\Y o VS
O/ \-.O. :6% O/ \O
TUIAT
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SEER01 7.5 NO, fgwfiga =i =Rt 22

g@ NO, H Tavehdal Toide faud wem ® @ ¥ 9% s wedw fauy s
S B TWE HAGER w ¢ fGE BN W A TR N,0, o1 H uRafdd
B S ®; foed sl @ gemn ww R

argAftEd 98

7.6 N,O, H TS i TeHaISHhal 1 77

79 R Fiffa Tefew sfagre siediem & @ I #X NO,, 34t 2|
2NO(g)+0,(g)1 2NO, (g)

it egioM SrRetiEs T H Yok HNO, 34t 2

3NO, (g) + H,0(1) - 2HNO, (aq) + NO(g)

faffld NO q: =fehd &1 St € e Siefd HNO,, i STHe g @
68% S Tk WIS fohal ST Hehal 21 9% H,SO,, B FASiciisn o ¥ 3 98%

T Wifgd T 1 Fehan 2

o

e T TEH 54 ¢ (fedis 231.4 K @ g9 355.6 K) | TRl shife
H 50 o sk S § HNO, 68% FHIA BIl € 7ol 3%eh1 fafere s9e 1.504 el
P & ?1 it srereen ®, HNO,, %1 G091 Goaeiia € St Tk fost o fmman - 21
%‘O\ N 1307 St faerm o Efed omel Yad 3l Wi TR SUEeR Sl § qll

Hooem \ FESfem iR AEde SRM I B

HNO,(aq) + H,0(1) - H,0"(aq) + NO; (aq)

g, Eieh 3Tt Yeel SATeiieheh ® Gl Wil Td Wi SiEt Sepe et
! BigH ATUHR G1gent o Qe AFfeRar HLa1 &1 SHRAF ok SIS
1 Figdl, A9 a9 SAednd BH arel q9iel i wehta W R e #

3Cu + 8 HNO, () —» 3Cu(NO,), + 2NO + 4H,0

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

fSier @ sfeeh a7t o | fohal T | N,O el 98 37 o el NO,
@ 2

4Zn + 10HNO, (d]) — 4 Zn(NO,), + 5H,0 + N,O

Zn + 4HNO, (§15) — Zn(NO;), +2H,0 + 2NO,

%S UIqT (S Cr, Al) 5 TRfew ot o fooa 7 gt Fife g =t
e T SIS 1 Taell H(ha Ta o Sl &1 W5 AUet Tol ok ATkt
i off SeRdihd w1 1 AEEH AETEH 1 o, e hra SESEES 4,
T oWl o1l § A1 HITHE IThING o § siadisd eidl 2

I, + 10HNO, — 2HIO,; + 10 NO, + 4H,0
C + 4HNO; — CO,+ 2H,0 + 4NO,

W fomm ph84



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

i-aer udteror

e o foru guifed s oo@ wiero Fe®* oteei whi Aseel =i i
affraTgs o erafed e w1 ara W R s B, S Fe' @ erfufgran e o
1 o1 Hepel ST 81 T8 TUEI0N WHIGH] 82 39 Jokd Sieitd T o
hE Hethe foeed faam o aeerd SasTges T %1 SaR o HeR |

TewRIfih o1t THeeh feRa STt 21 forera don Gerfisr o7t Syss R T
I I 1 S e | Agde e i Suftefd 1 Gond il 2

NO, + 3Fe”* + 4H" — NO + 3Fe* + H,0

[Fe (H,0)s*" + NO — [Fe(H,0),(NO)I** + H,O

ST R
Efesh 3T 1 THE SYAM SAh! oh U STHIMEH Agde I de favhicsd wd 9=l ahieh |
TR B ol 7 AEe o SR H #1 g% Eifiered, BT qUl 31T i sl
Aifitent o forcer o off Tger ial €1 THeh 3T W SN WAed Wi o SR, Hgett o et
R Yehe $orl § sffedioniss & ®9 ¥ £

7.6 BRHBIRA B YT WERRE

Teh IR YA 39 B I8 fael, el § sifae Wiy e SREehEs |

FaRd ook @1 & en R A S E (TR
P Afera agAed # I8 I9ed g€ NaOH oo™ o o PH, 31 2
\ P, + 3NaOH + 3H,0 — PH, + 3NaH,PO,
A’?i (Tifeay BEAHERES)
P&—:—Pi P, sEt § Wi A % O, fE B e 60° w1 2, v
& e w9 W & e e TR § e S e @
P feparefiet e €1 9% =g H oSt § A ThgsHT P,0,, % TS 9 ¢ Xl @
P P, +50, > P,0,,
7% fafaa wqohata P, s | o1 g1 @ S foet 7.2 & fe@mn @ R
A RIERH

TId TIERRE i Sd AfHT Ao § 573K 99 W &2 A 9 ™ w9 W

e Bl B SE el BIERE Wl Sed @ W MY feRA ST © @l el

TICRIY o Herenstt w1 Sl o gt ¥ ol WIehIE el -t

\ /“\ IR I9F A Bl ¢ U8 e, Sifaven den S e wed

A A P_Wﬁmﬁlwﬁmm‘éwﬂwlw,ﬁﬁﬁ&mw

S0 R/ R =1 3o % ogd 0 franfia g 81 98 & & < 7= e @8

P P P) gl eid © fSed P, Sgshers Sfeel o &9 H Th - 9 8 ©d
T 7.3— areT HIEERE g S fa 7.3 o femmn w2

P P P

/

- P

N
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7.7 BRI

ST

Eargiiearcare:)
el HIEHNE o & B9 Bld 8, o—hTel HIEHNE qel B-shiel HIERE| o
TIEHRE i 803 K W, o= fetehl | TH &hitd W o—shiell HIEhHRE ol 2l
30 o A Seduifad fomean ST Wehal © e Sk fohieel STUNGEH, Wehdner A
romae 8 €1 98 o9 H e @ Bl p-ehiell ®ITARE YA
HTERRE W 473 K I 91 So9 @ W T ek a1 STl 81 98 9 | 673 K
Tk &1 STeranl
fo=m
HITHI, Shiewad HIERES 1 a1 a3 HCl 9 rfufean g1 o+ st 21

CasP,+6H, — 3Ca(OH),+2PH4

CagP,+6HCl — 3CaCl, +2PH4

AT |, FE Yo HERRE FI CO, 1 Shd SAER0 § R Hi<h
dre faeeM o WY T e o8 Wt 8

P, +3NaOH + 3H,0 - PH, + 3NaH,PO,

(Fifean BEUHITHE)

S SN ¥ 9% SeIeia et § Wfed P,H, A1 P, % ot @

Il o wRUl 98 Saereiel B St €1 SR ¥ ¥F w ¢ o fog, 39 HI

H sraenfyd foman wmar 21 99 wemifem smeEe (PH,]) S99 ST St KOH
g arfuferan U9 T HERH < 2 B

PH,I + KOH — KI + H,O + PH,
Rl
g T CTEH, TSI Tl o AN T arelt sfd fased 19 #1 9% HNO,, Cl,
T Br, S STToRIhIaI o oToH 1 STgEH 761 & H9eh § o R faesifed
2t 2|

Tg 5 | oniferh ®9 § faeia 81 PH, %1 S fawa yehren w1 sufeafa
H foefed gl el WERRE T H, 31 81 iR Hothe a1 TR FEs
foreraa g1 STavifid i W §G BOFEEe I B el

3CuSO0, +2PH, — Cu,P, + 3H,S0,
3HgCl, + 2PH, — Hg,P, + 6HCI

TIEHITE AT 1 e ool AN & a1 3Tl oh WY hIThIEH
ifireR I T, SSTEomed-

PH, + HBr - PH,Br

WIEH 1 T Thd S8 H1 dehish! ®9 Y SuE Eewt faret o R S 21 chfedem st

TN hieTTH HITHES o T o1 Bied ohich TS H theh fean Sl € Toe@ T S et €, Sferdt
& 3R Wopd & 9 § w1 wwll § A8 gHue § off W e ¥

W fomm 86



SRE01 7.6

e T ¥ 5 fas FX hd & fF PH, &1 Yopfa & 82
AT T

&@  PH, HI S® a1 § fopan sean & f99 PH,1 991 € S 9 39ifen ¢ o s9et wepfa
PH, + HI - PH,]

THICRRE AT TR THh! I i Iufeerfd o &R0 PH, ST stfafswan o g
BRF HT TWE HA B @ 2

aGAST a2

7.7 (a) PH, ¥ PH," &1 aTeiel 1w aifrer 21 A2

(b) S PH,, o= ¥ sifufenan svtar & o =1 ol 272
™ w22

7.8 BIRWBIRA B
ST

7.8 I Tl & W9 ¥AT HIERRH HI CO,, o 3fH eI H TR Hifesh Al foere o e

FIERRE 3 YR o ooles oAl a—

PX, (X=F, Cl, Br, I) a1 PX, (X=F, Cl, Br)|
7.8.1 TRIERITE

TEFANES

fa=m=

& Y0 HIEHRY TR Yk T Falled 3 d W eiar @
P, +6Cl, — 4PCl,

S B

T AT FARIES i AR T WERRE & Y i 9 ot g fwan
A

P, + 8SOCI, — 4PCl, + 4SO, + 2S,Cl,

I% TR deid 59§ a1 99 1 SuRefd § w1 srosfed ©f S 2

PCl, +3H,0 —H,PO, +3HCI
cl

I& CH,COOH, C,H_OH S¥ ~OH ¥g g5 ek ATt ¥ forar e
3CH,COOH + PCl, —> 3CH,COCI + H,PO,

7.8.2 WRIEARH

3C,H,OH + PCl, - 3C,H,Cl + H,PO,

TEeh! 3T TS © S| @rel foot o fewmen © oo wiewrd SP° gehiia 2
fo=m

UYLTFANTES HORRNE TTERINES Y90 HITRRE H I F6NE & ofue § sifafe 9
AT 2
P, +10Cl, — 4PCl,

TH WERRE R SO,Cl, %I foFan gr «ff oA 51 weha 2
P, +10S0,Cl, — 4PCI; +10S0,

187, p-=ciieh ok Tl



o
PCl, T BeTeh! Tiq-¥ad TSR & T 79 91 H 98 Wt STHfed ekt POCI,
T 7 TN 3fq: HIEhIRe ot | uRafdd @ S 2|
PCI, +H,0 — POCI, + 2HCI
POCI, + 3H,0 — H,PO, + 3HCI
T T W T eI gl @ g e T e § et @ s 2

PCl, — - PCl, +Cl,
g —~OH THE I HTafsh ATkl o Trer Ifafepan ek S FARl o=l
H uftafdd =2 3@ 21
C,H,OH + PCl, - C,H,Cl + POCI, + HCl
CH,COOH + PCl, — CH,COCI + POCl,+HCl
geq fafs o1ge PCl, & 919 TH % W T FoAEs ot
cl 2Ag + PCl; —» 2AgCl+ PCl,
Sn + 2PCl; — SnCl, + 2PCl,
THHT ST o a1k AMTeh! o Gyeroor § feran Sfrr & Iereeoned—
o1 CoHsCl CHLCOCI
W A e T st H THeR e Srameany fEfRfaet Bt & S
el geiten T 2l
Cl I fRefia (equatorial) P-Cl e 9oged 2|
Srafer 3 e1efa s (axial) Fref s @ =2 €1 589 g&1 wR0 T8
2 o fRefta e el =1 o o @1ef™ (axial) &Y el W efiw
cl HiceRoT it 2|

Cl

ﬁ wd 07

Saweor 7.7 PCl, T § o & a1 22

gar T T Sufefd # PCl, So-TEfed gl HCl o ¥H 3 2
PCl, + 3H,0 - H3;PO; + 3HCI

SEERU 7.8 N PCl, o Ui e gUqed §7 1 S| 1 gfie wifm

g PCl, &I i fEfRfEl == B 3ok oAl fRefig (equatorial) P-C1 @14
TaE 21 W 3 el arEy fe & den fRefig et @ W €

AT 98
7.9 @ Fdl & 5@ PCl, H1 T R §?
7.10 PCl, &1 Sia 9 tfuferan w1 wgfer et fafem)

W fomm k88



7.9 BRBRIA D HORRE 3T Sifa) T STl & | TSR & Heyul stfaiend 93, s
itz =1 fafy don 3t GeEen | Sufed & Afqaafirs sl st 9]l 7.5 |

fean T %1 SifeieTrl o Hoed H,O 310] 19/ O-TRHIY] ok T80 i a1 @M

1 3fte o TWER Heiferd eid &1 % Heequl stfierell i G fo 7.4 o

EURI
WRUT 7.5— WIERE o AT

HERIkate=ae] H,PO, +1 T P-OH
(HTIEhIIR) 3 P-H
T P=0O
3Tl wIEHE H,PO, +3 T P-OH
(HIERITR) T P-H
TF P=0O
TR eI H,P,O, +3 3 P-OH
T P-H
T P=0
BT IR H,P,0, +4 R P-OH
T P=0
T P-P
TR IR H,PO, +5 T P-OH
T&H P=0
IR HIEhIRER H,P,0, +5 =R P-OH
T P=0
TH P-O-P
TR I (HPO,), +5 H P-OH
= P=0
= P-O-P

* el ager] ®Y ° SR (HPO,), & fveisiford e arvft 7 f3g 717 &

T4 P, + &R

pP,0, + H,0O

PCl, + H,PO,

e P, + &R

pP,0,,+H,0

T eI
T

THITHE 3T
+ Br,, 9% 7eft § T

RISl B THITRITE 37 T 51 =Igshersh i &9 § o e 21 gt
A B HH-Y-HH Tk P=0 376 9 T P-OH 36 Bldl 21 37 STeaiareedi
o, FT9 TIehE o1 i TR steeen (+5 9 %W) B €, P = O @ P—
OH e+l & wifafisd =1 & P-P (S¥ H,P,0, ®) &1 P-H (3™ H,PO, ®)
3TEY B &, TG S TET| HIERRE T +3 TR0 Steren ol 39 3T
Wi, Se A1 e rferdieRtl srareenall o SrHmIIiaa g arelt gl 81 S0
& T SnAThIERRE o (A1 HICHIEST) T4 i W STEAUA St
AT 3T (AN HIEhINH3TT) el HIEhH <l 2|

4H,PO, — 3H,PO, + PH,

189, p-=Al® o T



? P 7
ng o ho ffa yfym

H,PO, H,PO, H,P,0,
mﬁwﬂqﬁwm aﬂﬁwrwﬁwm aﬂﬁmﬁmm WWWW

9\{3\13/ ? D ¢
9 99) \9/5\9/3\9/?;9/

g 7.4—HiaFRE & Fo P
TG STFRAST 1 @
AR (HPO.), (HPO,),

o o T P—H 31 Bid €, Yool 31o=aieh U1 ot g €1 seiferg
TIEY TRIGHRY 3751 § 31 P-H 37/& 8 o U I8 Teh 3o SATHRS & a
3 3 & fAU AgNO, &1 oifearsh =it ® arafem & I )

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

F P-H a4 3MeRa gt H 781 30 de aiehal | @i et T2
| ohereT 3 B BIEg IS T S AT B S S 3T Rl Seae shid
g1 P-OH &y H 37ofsH o &9 98 T4 21 3§fa H,PO, @@l H,PO,
oYl fgameta iR et €; w9 H,PO, *1 G § §1 P-OH 3TeiY
qel H,PO, 1 e e B

SEEOT 7.9 T H,PO, T WEM & YR R THHT STUHEHh AIeR hy T HY Hehd &7

z&  H,PO, ®, & H WA P WaIY] ¥ T arsiferd 810 & S 59 7%t 1 370k 00
= 2l

aeftEd 98

7.11 H PO, &1 &Rehdl 1 82
7.12 91 B 8 99 H PO, &I TRA & &2

W fomm k90



7.10 @of 16 ob dea ed arolt & =il 16 & W& © — sfedsH, Hewe, faeiifem, Sogfam,

7.10.1 39Tl

et don fereifem e &1 a8 Sefi-weft dhowieF 998 #1 @ S
ST B A€ AW, S o feI Wk I % eg W o g § el Wewl [d
THoh GHARTET T HTR o qY GO B HT 3R SR el 1 Afrerier im
il o =1 SATRfSH e Hewt SR SgH o o 3T WeE UIT W E
Yoot R geft el o W ATerfon wed Stfen weRa W Wi STt @1 et o
SO 1 TR 46.6% Ao o g ffHa 21 gow arg o o1 o 37ER
20.946% SeFdISH Bl 7

Brelifer Uit § Tl w1 STl shad 0.03 9 0.1% B, W Srae
H Hewl HEAdd Hewdl o ®9 H FEH CaS0,.2H,0, TIGH Ev
MgS0,.7H,0, &2 BaSO, 71 GchEel & &9 § HcHT PbS, I9E wis
ZnS, HIR T2 CuFeS, ¥ TE Sl 21 Heh 1 GeH A Sararge! |
TIESISH HoHIES & ®U H T Wl 81 hreifeh wgell; S— ofe, e, oieg,
I, G, 916 991 S § el et

Toehf=m qon ST owhiEe STa%h § Uiy doiFsel aof SqUss! o ®4
¥ e S #| elfEE gl § oifm qeon e wftsi o fase sa o
&9 H g e 21 feraiiem ueh Gyelfia earafea qe &1 g9eRt Gond Ly,
TRET] AT 116, THI0Eh FSTEH 292 T Seaei-eh a9 [Rn] 51 6d"°
75> 7p* ®1 Lv I haet 7 AET § € SHET ST TRl § qe S9! stufy sft
affa 3eq B (Wehs o1 ol B %) | T6 HRU U 5Hh oK ol e L el
T 2l

7T feAamifam 1 BigH o7 16 o 3T Al oh Hequl WHIvas T
fifqer 70T qen TR fama TR 7.6 § fRU U €1 g wAftasw difaw
T THERR O S SR wgiadl s faeE A W T 2

WRUT 7.6— T 16 & @l & B Wifdes TOT

qIHTI] SHHTh

T FeHM/g mol !
RIS o=
Hegars 5591/ (pm)?
st =91, E* /pm
TR Ao Tt
/A HkJ mol*

e T
(AH,)/kJ mol

IEEGEAR Gl

8 16 34 52 84
16.00 32.06 78.96 127.60 210.00
[He]2s*2p* | [Ne]3s?3p* | [Ar]3d'°4s”4p* | [Kr]4d'95s”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

9
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9 /g em (298 K) | 1.32° 2.06° 4.19° 6.25 =

f

Terien /K 55 393 490 725 520
FaUH /K 90 718 958 1260 1235
S Ersicruy e o -2,-1,1,2 | -2,2,46 | -2,2,4,6 -2,2.,4,6 2.4

‘g T T 9 TeE W eHerae] T 2w 7R | whIare €9, 673 K.
* Sfietor, SIS WISIRISEl, OF, @9 O,F, d Shel: +2 o +1 STRAHI0T STaeq i &1

7.10.2 THE(+eh fa=ma

7.10.3 UIHIU] q&AT
SIPEIRPES)

7.10.4 AT Tt

7.10.5 BoER il
T

7.10.6 TaRIAsRUTIHRAT

=t 16 % ql o T R H B: Tolae[ B € 991 W ol faer
ns2np4ﬁ'cﬂ%|

o H IR E A= H AR T W FRN I G&A H ghg oh HROT A qq
W] et o A A gy Bl B1 qenfy sifeRdis WH] 1 SR UER
wEY B Bl 2l

o H FE H S S WS TOedt § S Bl 21 3EehT 0T SR W
gfig 21 et 59 ot o dcll 1 AET T 1 9 o9 15 o G4 el
o el | 7 Bia 81 39eRT R 98 € T ot 15 o ql o arfafiea et
o erefafid sl o=IE % p—hereh Sufterd Bid B

SIS TRATY] k1 GEag Tohid o R THT TR lfed] TIedt Goth 1
ITden W RUMCHS il ¢ qUT Tohl 9 Wifal=H q IH: 39 JF %8
FOTHF Bl S 2|

TR oh 1%, SIS i [EeROTHRdl 1 A, §6 Tl § Ioaad ol
21 ot ® WA shaieh ¥ gy o W fagdRereRar § St gl S 21 5l
e yeikla g & o stediom @ ety ae eifers @l 9 g g 2

SEEQ01 7.10 = 15 o GA Al o dwl 1 gorl B ot 16 o el 1 FUH S T
M HEEE 9 g §, 42

gal M 15 o deel W arfafier T W sreuia sereien famg o p-shereh B B
31d: A 16 oh Tl i Gl H S0 § oI ol TehTer | aga 31fdeh A | Sstt
1 FEYIhal Bl 2|

7.10.7 «itfeer U1

W fomm 92

ol 16 o acll o wD Wifdew O AROM 7.6 W KU MY B SR den Tl
areq, facfifem qen Sogfiem SuuTg & o et weh g 21 dientem
Wearendt gran € qen sreu g € (S1ufg 13.8 &) | weft de erEar weidfa
Y &l § H 3R S W WA HHG | gig % WY T qu
el | g Bt 31 oM qe Goh & Tl IR 92T o Hed 9gd



7.10.8 TR IOT

T A I SR THUhAl o YR T HEHAE ST Hehel B TS

TR 379 (0,) o &9 H fomH i § St Hoht agaEsh S (S,)
% w9 ¥ formE g 2

SATRIHTVT TERTT qT THTEeh feramsfierar ¥ wafwat
ol 16 o qd I ATl SERT (WO 7.6) el w ¥l -2
SATerETeRToT STereer o1 Tfded ot H < w1 3R Sea B wifatee siaw €
~2 ATeRETRTOT STarEe WEfY ohidl B e ot fogeRocndl 9gd So0 B
% HRU OF, o S0 Hl BIg H o190 3T SAFAHIT SFaeen +2 21 T
Shelel ~2 SRUTCHe SRRl STaeel] Uil B1 o o 37 o +2, +4,+6
STTSFAHTOT ST T €, AR +4 AT +6 AT WA= &1 T Faetitem
T IR T SIS o T A(ThT | +4 SRR ST qer
T ok T Afienl H +6 ATriienor erewen guid €1 ot # el whi 3R =g
T +6 SRRl SToTl hT T wedl € 3R +4 Aol fawen
T Sgdl © (IfFT I UAE) | +4 T +6 STTRAHOT STaEenet | e
Wik &9 9§ Hegdsh e 2
STTFHIST Rl STHHTA HAER
fodta omed o Suftd p-sciieh o 31 TEA 1 Wil ST 1 STEHER
e 5T B TR T S0 ToeRUNcHshdl o HROT Bl & B STHT qe
=9 TagTROTHeRdl o YHTEl 1 Toh fafre IS0 SId § Jad SRgsH a4
=t Sufefa € S fF H,S o 7 R S R

TS B d SheTeh! =i ST o SHROT SEhT HeHadTSihdl 4 deh HifHd
Bt 7 3R SRR H 2 ¥ a1k gofe B1 T R =l o o= acl | garSteRan
9T 1 TIEdR 81 Tehal € 3R WeEaSehal 4 ¥ aifeeh Bl 2l
(i) TEgIo o ufa feramsiierar
it 16 % Fft T H,E (E = O, S, Se, Te, Po) ThR & TEIES T 2
TGRS o HB U TR 7.7 § KU T 7| TR AT 01 H,0 ¥ H,Te TH
Ta 31 el o A gy F ot A A R T W % R a9 (H-F)
oM Tl § Y g SHE S Gehdl 2| 99 (H-E) foesH weedt § o

WRUT 7.7— 9 16 o Al o EEEES o IO

T
e Tsh /K
FaUIR /K
H-E 3{/pm
HEH %17 (°)
A H/kJ mol ™
Ay H (H-E)/kJ mol
e feerian®
¢ Sertg faerer, 298 K

H,O H,S H,Se H,Te
273 188 208 29292
373 213 232 269

96 134 146 169
104 92 91 90
-286 -20 73 100
463 347 276 238
1.8x10°'° 1.3x10° 1.3x107* 2.3x10°
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o = T SR M W FHH B oF HRU BESES! o A Tt H ot H,0
Y W HyPo da HH Bl 71 51t o sifafie 9eft eregRe era=mEs: o e
B4 & T T U H,S ¥ W H,Te T g 2

(ii) ATeRI~H oF ufa ferarsiicrar

3 ¥t 9 EO, 991 EO, &R & 356Ee oA € S8l E = S, Se, Te TNl
Po | SIS (O,) T T TREIHHES (SO,) T & waih faeifam seaiee
(SeO,) TF 3 7| TEHAFES H T=RH T SO, ¥ TeO,, T FHH Fal Sl
21 SO, T AT=EF ¢ Tafch TeO, Tk HAFHFRE &l EO, WhR o SHFEe]
o AR Tew, facfifem qen 2egam EO, ¥R o SleTss (SO,, SeO.,
TeO,) *ft s 21 T YRR o SHFHES AT Tl o B &

(iif) ‘oM o wfa feramviierar
T 16 & @ EX,, EX, A9 EX, ¥R & 374 2oles o1 ¢, Sl E 39
il T UIg B AU X Uk RaileM €, BelEEl il T %k T H kT
F>CI>Br>]| FIREe! | chael ReTHeiNEs & Tl goigs 8 ¢ |eft
BHRIANEE T Uahfd oF &1 STl OOl STCheish el 81 Tehl
BHTHRINEE, SF,,, THforia ®rol 9§ sraemer &9 § o g 8

eUgeEel § § SF, U% 79, SeF, ¥ a1 TeF, Th 3¥ @l 3
BAHATRIANES sp°d Thild BId &, 37 k! G Frepivig fgfRfie et @
T wh el (equatorial) Tefd W T Tkl geiei= el BidT 1 I8
sttt -9 (see-saw) SAfAf o wEemd €l

Alerfis =1 Drsw Wl I SEFIES dU1 SESIHES 4 B T8
TR sp” THUl GRI & B M wqoheish i TeAl o Bid 81 gaifad
Hezs fgerl (dimer) Wbfd % ¥ 9 S,F,, S,Cl,, S,Br,, Se,Cl, e
Se,Br, | 7 fgaelt TomEe Fre yohR @ sremmEEfid g9 §-

25e,Cl, — SeCl,+Se

3@E0l 7.11  H,S, H,Te Wi T3 %A A T 87

zar o § A W @ "ed W 99 (E-H) ferieH T § % e o R snei
o # gfg e 2

aGAET a2

7.13 R o HE@qUl didl i gieas Hiful
7.14 T 16 & dq & BESES! oh aTdd I o A i faf@ul
7.15 H,0 T& 39 71 H,S 9 #i 2
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7.11 stS3E<NGE =
STESATeRTSH, ERIen § et ot @ ww st S @
(i) SferdisH For ofaol S T, AEde qer TWHTHE bl TH i T—
2KCIO; —6—> 2KCl + 30,
(ii) Sga THERR SOl W e o qel o SeEES! q91 B Ugsl o SeEa
TSl o i foeed g—
2Ag,0(s) — 4Ag(s) + O,(g)
9HgO(s) — 2Hg(l) + O,(g)
9Pb,0,(s) — 6PbO(s)+0,(g)
9PbO,(s) — 2PbO(s)+0,(g)
(iii) TTESIoM TRIFIES @M ¥ SR S8 ged fawifed «qe den Hrs
SRS N oI e ST qen SrgstieRde <ot &
2H,0,(aq) — 2H,0(1) + O,(g)
T TR W W 5o A1 g Y A S S Gkl 81 STl o g STIeeA
o TRGIH hYlg W qe SiedIeH UAle W Jo Bl 2l
afrefiTeh &9 W, SrgatidioH a1 ¥ WK w1 STl €1 Teel e SEsiaEs

T STet IO i B 7, AT = TG Y Zfd w3k Srga
SN SEAIZEISH a9 SEeAledSE wra gt €

o
TSI T T, TEH T8 #1 293 K 99 W $8h1 100cm” S |
foemar 3.08cm® 1 € A% el €, S o W qun sl Stem o fag
T 21 € 90 K W Saliehd e 55 K T < Il €1 SAfadis oRem] o i
ot woEentie 2— 0, 170 qe1 18 O SeieReH! i T @A & g W
aTfoaeh stferioM 1 STgash B factem @ (3¢ el X1 WP T
THF-4) |
eBATRiISH, heel 9 HIgell (S¥ Au, Pt) A1 %5 Sche 16l ol Bighl
T qeft Ugett 3R SreTge o W Eielt fRe it €1 SEeRt 3 il o WY
AT YT Tt SSE g © S eifuferar S wad § Gerds e €1 welii
Afafehan 1 URY A o U S=9 W@ 9 1 SMEvdshdl €k © iR
St e -afrro faay & amer fariie™ Toiedt S=9 (493.4 kJ mol ') gt 71
STEATRAST ot ergatl, SruTget qu T AR % WY s aAfufeRard H=

SRR

2Ca+0, —» 2Ca0

4Al+ 30, — 2A1,0,

P, +50, - P,0,,

C+0, - CO,

27nS + 30, — 2Zn0 + 2S0,

CH, +20, — CO, +2H,0

195, p-ciieh ok Tl



ST=—BT

o AMTeh! 1 SATHT STRITHTOT el 2

S€- 250, +0,—%% ,9S0,

4HCl + 0, —&%_,9(l, + 2H,0

T Y999 9T <84 Wiehal | 3! Tl ok Sifafiaa SiedsH &1 Sy stfadiugifeet dfeen |;
e uTgell o Scared H, TRt Wil o forg Bidt €1 ey srevarel stefush S W SgHl
o JedRETel § ferdis o fafeiet Sy fre i 21 ga st ¥ erees S Sue o1 <8
Thel T TR ISH & U faegesm Ta@ 9§ F B

weftEd 98

7.16 fFfafed § § &1 o q@ siedsH o @iy e sttt T8t wean?

Zn, Ti, Pt, Fe

7.17 TAfafea sifaferaiet =t gt wifsm)
@H C,H, + O, — (ii) 4Al1 + 3 O, —

7.12 A

\ 9]

MARANGS

W fomm k96

ATl o1 forell o= el o W fgartht Aifies stz sewra 21 S fo
&Sl SR S e §, ST afed Roft o tfushal ael o it ek
ATFES Sl €1 TS ogd ¥ I § STl Wk ded, ] 91 i SRS s
B affEZSl 1 Wehfd qen Ui W srcrfush faeian €1 effees e (S
MgO, Al 03) e E’gﬁﬁ (Pb,O,, Fe O, %‘f qhd | HE ATTSS! i
WW,WHWEW@@@WWWW%lwﬁ
el o 1Y HA T A el B, A g el & (S, SO, CLO.,
CO,, N,O, ) S SO, Set o Wt Fam FT H,SO, 37 IaT 2

S0, +H,0 — H,S0,

T TR o STTER Sheel Mg SRS I Bl § IR ho e
& SileTge T uTg 1 Siafiehtor stae 3= e 2, el B (SE—

Mn,O,, CrO,, V,0.)I

STEE S S H 4N 30 ¥, AN Siee wead ¢ (S NayO,
Ca0, BaO ) 30N CaO Sl & We A & Ca(OH), &R @ 2

CaO +H,0 - Ca(0OH),

GHFIG] dfcish SAEe AR B €1 o Hifcis fEe §q SHoeR
efYia S €1 9 el qUn &R I <Al WehR o Siersel o T Wi
Bl & ATogSl 1 SYALH SES hed 2| o Tl qUl &R, Sl o WY
HAfuferan # 2l



7.13 3G

IR~ AL,O, ST 9 &RT XA o W oA e

AL0, (s) + 6HCl (aq) + 9H,0 (1) - 2[ Al(H,0); ] (aq) + 6C1" (aq)
AL, O; (s) +6NaOH (aq) + 3H,0 (1) - 2Na, [Al(OH)s ] (aq)

5 T AieEe & S 7l ol B € 7 € et A sifeee S
SeTEE HEA €1 CO, NO T N,O ST aiferzel o 3 &

A SAFISH hT STREY 7, T 31 fwramial it & fF g a1 1 S=
W % T THF T SCAER H AR W@elt| I 20 km B9 R 98 Gd ok
TSl i Sufterfd W arHeetE seieH 9wt B
T A WA Y-T53 i W fafmon (Uv) 1 sifuew aen 9 a=d 2
fa=m
AT ] ok S A e e s e A s s S afieids
(10%) & <t 2

30, — 20, AH®(298 K) = +142 kJ mol!

<fer ATRoM @ IS o1 TR Toh SIS WohH ®, 37d: ST TR
o TR dea foaesi 1 ST Savash ® difeh gHeRT fose | gl

e TSI BT 10% § ATk Hisal i SAEeghdl 8 = i 92l
1 STAN TR S HWehdl € 991 Y§ A (385 K M) I TH o
siodfsH @ BR o3 § utia fRan s 9@ Bl

T
Y5 S Tk goh! did-elt 19, Teq el 59 qe ST-shten 39 et 2l
I 1 AfqcrerioTes Y Bl © SR it e ® @ i ren e et g
g "igar 100 o1 wfa fafee= (100 ppm) ¥ #ifass 57 ST &t varg o o
argfaen et 8 foed fined o figdett Saa=1 et 2

A ST &Y § Sedis i go | ST ©; it gEeh
afferdter o forere @ ST g (AH R0Tceh) Bl © 3R Tt (AS &iceh)
o gfig et 21 < WA TH-SH W Yaferd ed © S gHen SRS § qied
o o fitsw Stl (AG) TRei o1 @1firsh SRUTeHes | 3d &1 3Hfeig I8 o
o eryeEds T @ R e i Svu Wigal W) fahicsd 8 Tkl 2l

I8 Fgd SEH ¥ Faed AeEsd gad w3 o &Ru (0,4 > 0, +0)
Heol iR Bl 21 SN o U 98 o HewiEge i ofs Uethe | 3R
HEEES Al 1 SIS § sfediehd wd! 2

PbS(s) + 40,4(g) — PbSO,(s) + 40,(g)

2I (aq) + H,O() + O4(8) — 20H (aq) + I,(s) + O,(g)

197, p-=ciish ok T



e 3, dRe TW (39T TR (pH 9.2) ¥ 39 wierifud diefirem
Arese foer o enfue 9 eifaferan s € @t ey g gl € forgen
e Hifedn emidethe faer o @Y SIEE R ST g 71 98 O, W
& SThoH i A fafi B

I TR € TR AEeeH o stfeEs (fomiv ®9 9 e aHieEEs)
I o T Srcafien digal § 9 e §) ord: 98 e © fR guRdifie
Sie faamt o ferm 93 9 ScfSia AegeT sifaee S0l aRHed | SfisiF d
I Gigal | B fd @ &Ro1 L @&

NO(g) +O5(g) > NO, (g) + O, (g)

TH 3N WA o SHU Gl S9Ea et o S o ® et suE
T & den weiiaer! & &9 | TR s 21

A 210 § T TS Sifadis ey darsal 99 §1 (128 pm) 3R
S fop aruferd € 1) shivita & TSew sueh shior ot 117° €1 ¥ fetoria
T Y@ U T SFIAET TR B

o7 o T el N
ST=T

€ ok (SHAEM) e faishret qen ot shi UoRfed (i) s o Suant fRar s @1 gwen
Aot , wrefiela, a1 deun wWre onfE i forfSia A § oft Sy fepen s 21 deRrm qHTRe o Sared
H 98 T AFdieNE o ®©9 § w2

qGAET a9
7.18 O, TF Jod NFHRF H1 TE A foran FHclt 82
7.19 O, T AHCHE heH hy fHal ST 82

7.14 AeHR B Teht o e e ¢ Toed el fawmetenyr (o-Te®) dur TehAare
SR (B—HeHT) &Y Al HEyul 81 sherd W forHeiare Hehl Tt ey € S

369 K 19 T T & § T&HI (monoclinic) 9% § ®dRd 8 S ¢

Tawaeianer 9ot (a—9eHT )

g e diel 11 k1 Bl € TSrht o 385.8 K e fafime s 2.

06 Bl 21 faemcians 9ewt & fhed Tus e & €S, ¥ faoma &

ATl ek ST A © 78 Wil § ifaeid € Wq ws A ° awi,

Tehlela 9o 2R | foola 21 98 ¢S, ¥ yofdan faom R

T TehT ( f—HHT )

T Mol 393 K ¢ a1 fafdre 7 1.98 ® 7@ CS, ¥ focia B gewl ok

faT 7.5 (%) fawaeas Goa
7 S, T TH IEY i I ok foru foumeians 7ue &l T avad | faeeres aen qugt
WA foagm k98




faa 7.5 (@) 9wl S, &9
- g

T Tk 31w Bl 3H qUEl # § fog @ € f5 @ amn gen w9 fem
fern <1 21 99l 1 geM W, WE, GE o AHR % f-HeH o Toheeel o d
K

7€ 369 K o $W 9 W TUET & qe0 3@k e ad W o-Fewl §
wafaid 8 S 21 SHeh fawid o—ge® 369 K ¥ 19 " w Rl @ qen
TEh S q¥ W P-Fehd H ®and 8l Sl 21 369 K W Al &9 ot #
€ A9, HehHUI 19 heeldl & Tawreianel e Tehadnel S & Tehl el
| S, o & ¥ 9% S, o] fafe= yeR ¥ ggfe e fafa= forecia
GTATE 51 B1 S STEdl § S, I Yehfad gt # qen fR{eshi (crown
shaped) @il 21 enfoaes fomme fos 7.5 () o wfifa =1 7 €

frsel < <3kl § Gewt o e ®UUl Gt fRT T B R 6-20
TR TRATY] o IeTd Bt & WEed S, 9o H HEl ®9 HR07 w & ot
femrd fem 7.5 (@) o <@ T R

SEER01 7.12  HoHT 1 i H &Y YT HGER USRI i 272

gal 9T o H Towd A ®9 W S, 70 % w9 H wen 5 2, e 0, 3
wiaeTse enfeet 7+ | SRfiHd Soidi BiH & SR ST gssh 1 0 TR e 2

7.15 AEPR

fa=m
T SEATFAZS HeHL ! a1 A1 ATeRdIoH B STl W dd Sl € G & ged
w1 H (6-8%) TR TEelaEe ff o 2

S(s) + O,(g) = SO, (g)

TR H, I8 ot TowEe &1 95 GoRe o7 oh WY St
ok SEHT 9 &1 Sl 2

SOZ(aq) + 2H" (aq) - H,0(D + SO, (g)

T RN 3T TeHES 3! & o ¥ §e3dE & ®9 ¥ ol 2

4FeS, (s) +110, (g) > 2Fe,04 (s) + 850, (g)

T I Y H o TR @GR TSI hA S © 9o Wit o fafeed
4 g 3 forn s 2
ot
Yot SRS e T arelt TR 19 ? 9u1 So | srcafuek faod 71 9e
el A9 o I IgHSHT @ W Efad Bl € 91 263 K W 9o 2

TR TESTTEE & SId | Jalfed i W GoREH 377 &1 faes o<
g 2

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

199, p-cieh ok T



IE Hifean TEHES faeem o WY SEH ¥ Afafwan w3 difeaw
Hohige aAIdT € S foh Tohl SRS i 3R 3tfues |0 o @i arfaferan
T e BTG HewhTge T 2|

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

T AUl &R o Gy AR § e SRATHISS H1 HAER Hled 8
HAferaTES @ wgd Herd-ser 2l

TEHY SEFES TR i SUFEAfT | FAT oF @ 5 fof SAw i
W &@ & B AfufEa FE R TORRE TS SO,Cl <A 2 9%
SIS GRT aAfeTY (v) SIS SAF i SUfEAfd § STardichd gt TehR
RIS S 2

S0,(g) + CI, (g) - SO,CL/(1)
2S0, (g) + 0, (g) —2>—2S0, (g)

T TEH SIZHTFAZS AT i TE HOER Hidl 8| IIEne 78 A
(IT) 3= =1 3TERA (1) SEF o qiafd shidl 8 qe Srelid Wi wHme
(VD) T =il TR &2 <t 81 o5 w1 atfafean T o adiermn o forg
v 2

s g 2Fe®" +S0, +2H,0 — 2Fe*" + S0, +4H"

. >
.'Q,/ \O '_O,/ §O 53S0, +2MnO, + 2H,0 — 5S0; +4H" + 2Mn**
SO, ® ] FHVE T I 3 fafsd T H1 AR TR T

ST

Tohl SEATFAES 1 STAN Bl B— (i) T TS U™ o Sied | (i) 9 a9 W o Tt
H (i) TR, fadwme qon qfaes o ®9 | How SEsiavRs d Aerie T, |ifead
BISgISTHThISS Tl Shfeaam gIsgISH Hohlse (TN W) 1 IAEA el Bl 5 SO, Cee
IS Al SThTeTTR WAl o fory T & ®9 § 9g et 2

TGAET a2

7.20 T I B © 59 ToHL SEIATHIEE F Fe(lll) TE0 & Seltd faomd § 9 yarfed & 82

7.21 T S-O & &1 Yepfd W feoumlt FIT St SO, 31 s & TN SO, 317 & & I
S-O TEY THged &

7.22 SO, %! U 1 T Ty A A 82

7.16 QEwR X ORI SAferdiaTl ol & o

gitareitzgat H,S0,, H,S,0,, H,S,0,, H,S,05, H,S,.0
(x=2 ¥ 5), H,S0,, H,S,0., H,SO,, H,S,0,.

W fomm 200



P AT SR eI € AT SThT GFRTUN TET TR S Hehdll ST
e Siefta foeram o s1efen @@ul o ®9 H Bl 2l

Tehl o ho eyl el shi HEE o 7.6 ® gwiet 7w €l

DH -
TR T ISR 3T R v (HAiferH)
(HZSOS) (HQSO4] (stzog) (HZSZO7)

o 7.6~ TeUR & HF TEAYU ST F1 GAT

R fava ®, gerfis o sifauecgel stenfies WAl § 9 w% ¥ GewfiE
TFC T SCUIG WEAT! WehH 51 A =0T § o= el 21
(i) TCH AU TTHES TTh! i O H Sl TeH SRATFIES
IR LA
(i) ST (V,0,) i Iufkerfq # stiefis o @it aAffsran vt SO,
F1 SO, H IRE
(iii) SO, T FeRIRF A H TR Heeh Aferad (H,S,0,) T HEl
YW e o SeuIRA ol yare o, fest 7.7 ® e e 2

S H WX HeRE
T HT TR .
% H,S0,
4 )
Y SO, + O /Lt\\_
rﬁ_‘— VT 2 2 s s | 505 /T
000 oa—
oooooozo V205 S o | :::\:c:s
m—‘- LAY
ozo:ozoo 2020 ::“:::\ aﬁﬁa\ :
Oo 00% O:: l 499 9 :o:h:o‘
0000 ‘lai\"l Jch 2000 i PO
Sso0 g RN
0000 = N
0000 2000 0808
0000 \ - .0‘\‘0‘\
0000 A2 .0‘\‘1 L)
— oo L ‘;)oo e .o‘s/:-
0000 N L& I
l b v g o
Gl?f; T areifes i H,S,0;

ferd 7.7 GeRIRF T8 & 30U 1 FJaTg fa

201, p-cieh ok T



W fomm 202

T Tohl SRS 1 Yol oh HUN Td AR AR SE o
Ffsdl ¥ g T g R foran S 2

Tewfsh 37t & Seaed | effeRiisH gR SO, T w1 V,0, SRS i
Suferfd § SO, W wT o ToIe Skt sAfeRfis 9ot ug 2|

2S0, (g) + 0, (g)—2%=—>280,(g) A.H® =-196.6 kJmol™

T stfaferar Somedt qen SchAviE € wd o ifufwar o omadw § %
Al €1 3Td: HH A9 AR F=d e I=d ol (yield) o forq Suge feerfaar
&1 TR YA 9gd A e e wiey er=en srfufswar @ wfa il & s
ORI 3T oh IcIRT H U I3 1 e 2 bar @ a9 720 K M
W R S 1 ISR e | W SO, W, Wik Gewfis o H STerifud
B 3AfeFm, H,S,0, 51 It 81 5ot W e o1 Tqehion hich difesd
Higa Il FoewReh 3T W Y for St €1 WehH & Tad HeeH 91 @
T off ®H o0 % o0 S § S |41 URATT U-|1e 99 i St 2

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

(fer)
H,S,0, + H,0 — 2H,S0,
ek fafy g1 9 Horfish STt 1 YEdl WERI: 96 — 98% il 7

o

YewI{eh 3Tt Ueh TTEH, gl dof 59 @ Fgent 298 K @9 W fafire s
1.84 g cm™ 81 283 K @MY W 37l SH W1l € 441 611 K @19 W Seei ol
21 98 i1 | ot oA e o 1l Sor §, 7 OiE Yook 3T o
TR T H agd WaUH W@ AMeq| | TRk 37 i 511 H HH AR
¥, JH-+" S =1feq au1 3T AR feam & =nfe)

HeRIeh 3TF ohl TEEeh STFafshart st e fomimanstl o whoreasy
B () Tt areiierar (@) geet STl 07 (1) Sl o 9id gee g qe
(%) 3Tl FHE 1 7O

Stefter foera § Gowfien eTeel w1 S <1 WRON | @il @

H,SO, (aq) + H,0() - H,0" (aq) + HSO, (aq); K, = 9gd a1feeh

(Ka, > 10)

HSO, (aq) + H,0 () » H;0" (aq) + SO. (aq); K, = 1.2 x 10°

K, @1 siferd 7 g < % % H,S0, sfuw® H' 91 HSO, H
feranfr 21

foaom feeiar (K) o1 eifesh w19 o7t &1 aifersk Jereran <@ 2|

37 0T 1 &1 ST <l ©, W Sethe (SIE WifgTH gethe qul shiat
Hohe) Td A Gethe (S Hifedd BEgeEehe) |

1= STomiieral o R GeRINeh 3T 1 STAN 3Afeh arsaeiial el oh
SToh A O § Scdifed s o ferg R S @)




2 MX + H,SO, — 2HX + M,SO,

(M = ¥1g) (X=F, Cl, NO,)
s, Gew]fish TRl Uk YoIcl fiier i 81 3 9 19 1 Gorfed
T H § aTfed hich Yk fRan S 7, At 3 Y gewgfi ot @ sifafwen

T H | TeRf ST HEh qRiel ¥ Wet R i & S sEent
HEERSS W AT ¥ e B

C,H,,0,, —25% 5 12 C + 11 H,0

TRY G5, Y@ Tl Th Heaq Yool 1 Siadians 21 39 o o
TEHT T IR 3 G e 3Tl o ot 3Tl 81 T el 16Ty
T € Wis Fewrge T g Stidighd @ Sl # @ 39 ik H Horfih
It SO, | eruferd e S R

Cu + 2 H, SO, (H%) — Cu SO, + SO, + 2 H,0
S+ 2 H, SO, (¥%) —» 3 S0, +2 H,0
C +2 H, SO, ("%) — CO, + 2 SO, + 2 H,0

ST

TEReh 3T Toh STioeh Weequl Sieifien @M | fond g =1 sfenfies wmed 5§ e o
TewRI(eh TFet o STAe 3R AT H ST Aol Wl o SR TR AR ST Hehdll &1 Gogfish 370t
1 SR, IR ATTeh] o IcEA 741 5gd W AT ehal § el 1 30 37 shi ATkl /BT
1 UGN ST & S § AT S | (S0 IHITEH Hothe, REEH) |
Yowfsh Tl oh 311 SYA B

(%) Uiferam o wMEE H; (@) auishi, el qT ISThi o HeAdfadl o ST H;

(1) A9HTSIeR SE H; (%) *Igehtiig TeRHl H (ST THHCH ST e A9kl
o e H1gstl ok wed H);

(9) Fared 9@ o, (®) IR TELUAAS SRS o S §

(F) garemen ifiyete i wE|

SEET 7.13 e A1 Bl § We—
(i) feaem wgeivee § wig H,S0, facmn s 8?2
(i) SO, = Tt H yanfed fovan s €2
g (i) TE EESISH FIANIEES S B
CafF, + H,SO, —» CaSO, + 2HF

(i) SO, Tof St § T H,S0, el eiar 1
SO, + H,O — H,SO,

o

203, p-cieh ok T



argAftEd 98

7.23 I qF &5 1 Scom Fife fAE H,S0, Fewqel fte e 2
7.24 GER! YA W H,S0, & A H gfg w6 o fau stewas aRffm #i faftew)
7.25 W@ ¥ H,S0, % fU K, <<K, =i 22

7.18 @ 17 % aca

7.18.1 SUcT&Edl

TS, FAIA, S, ST, TREH T 39 o 17 & 936 81 3 dd
T ®9 U TS head 8 [T arn § genl o1 o1ef @ o qen SHg
#1of & Sq= HEN Sreild o U HH AA] Bedlow i fpamefia g A
ot 1 92 % @ o 17 o qcd ot eaE | Sga tfueh gaan <eiid 1 gat
HHMT STEd ARON o 3T o oh acdl § 8l 91 S| $en qEEieh ae
iferer qon # ot Frfha afed g ?1 TEdE w S et o 2

T 3R AR agerdl ¥ SUCTsd € Selfeh ST de STEH w1 A H
FIHARA GeAad Sfeeid ®IAES] (RN CaF,, HEEe NayAlF, 7o
THRTIETRE 3Ca,(PO,),- CaF,) ¥R o<t wan ® & S, wedi, Sia &1
sfgedl qun <idi & Sufterd gl 2

Tt U o difsrm mefi Seifiey qen v % wikEs, SRS
T AFSTES SRk Bid € Wfehl Jeraa 98 |ifeaw FiNge faer (Seamm
TN 2.5%) B Yok gC w9l e ¥ wifeam seivgs aun weerse KCl -
MgCl, - 6H,0 S Fifiieh Sufterd g1t &1 o T Sial o o § e gt
®; 9gd © TS URW H 0.5% EEH qo fuelt @eedier § 0.29%
wifeam mge IR S €l

e STEIE hl Bigsht ol 17 o 31 qedl o T WHITE qer difdes o
T soleRites o wroft 7.8 ® fiu e €

AETE Uh Gyl YEAEiH a8 gHehT Hebd WU WHIY] HEA 117,
THITUerR SeAHM 294 QN TR fard [Rn] 5 6d'° 7s° 7p° Bl THe
hae 3T AT H 07 qen 31y 14 (T fielt Uehe) & SRl SHeh! WA
[ & R

HRUT 7.8— TCSHI o UHITUeR Ta Wifeen 1O

TH] HHIHR

QAT SeAHM/g mol !
ToieR o
wegaS®  B5/pm
SIRE) fﬁaﬂ/pnl

AP T /kJ mol !

T e o

wEA fam 204

64
133
1680
-333

99
184
1256
-349

114
196
1142
-325

133
220
1008
-296

9 17 35 53 85
19.00 35.45 79.90 126.90 210
[He]2s’2p° | [Ne]3s’3p° | [Ar]3d'°4s’4p® | [Kr]4d'°5s°6p° | [Xel4f*5d'°65°6p°



faR[@  RUMHhdl/kJ mol™ 4 3.2 3.0 2.7 2.2
AnyeH(X)/kJ mol™ 515 381 347 305 =
TR /K 54.4 172.0 265.8 386.6 -
FAUATR /K 84.9 239.0 332.5 458.2 -
/g em™ 1.5 (85)° | 1.66 (203)°| 3.19(273)° 4.94(293)° -
T X - X/pm 143 199 228 266 -
ey foEeH TOed/(kJ mol!)| 158.8 242.6 192.8 151.1 -
E°/V* 2.87 1.36 1.09 0.54 -

a feTrerd b AT Whet ¢ 59 & ferq H3 7 fear 747 99 K 3971 & d 819 e s7efder SafRar X,(Ag) + 2¢” — 2X (aq)

7.18.2 SolaRi+eh famama

7.18.3 UTHTU] AT &
fo=e

7.18.4 AT Tt

7.18.5 TIaRIM oIfe
TEredt

7.18.6 TaeIaamuTTetaRar

%% WHva ifde qen TEEte TN w5t g e w7 g

2 Gt el o STRIaH Y W 9 sele (ns” np”) B &1 S o SEE el
SR T Y T sOFH HH B 2

sfferehad gorelt TRTRTT SE9T oF RO BelSHl i ST B 3T Ferwn
et § Herd Bl Bt B1 TS R oRary] e T et o 31 qedl o
THM wgd B el B FH B hi el | TS ¥ e a9ty
B o RO qW9] den STt e o iy B 2

THT ol A 1 Y T B 21 Ui SRl S5 See ST T
Bl | TRATUEe SR | ghg B o SR o | A i 3R M W AET
et o e =i 7

Hq AEal § ReAlSHl bl SR oo el ol SAfueh U Bl 2
TR FNU T2 ® TR T qd & wmpe § el Sope 19 famrg 9 s
Teh T Y Bl 21 ol H e S W o o el shi goleed aed e
Y RUMHS Bidl STl €1 BTeileh T3l 1 FolcHeh goiar el Toed)
FARA 1 ol W S il 81 UH T WA o SIS SR o HIOT Bl
Bl TROTHEET TR o STURTH SIS 2p Hemehl | Yool gl
TR B 1 3T ST TN TeleRi SRl SRYU STEd e Hl

TR ! TRl 51T S=d Bl 81 ot | et Y SR FogonceTehdr | HH
Bt St 21 e Wl H e e stfuen feRdRuTes a9 2

GEE01 7.14  3Ted HRON § A1 hH ad B Bollei shi SAfirshad FuMcHe golre wied Triedt
i it 82

BG  TellSH 310 FUTHH Ao H agd DI SR o BId 8 37 37 T I=d A& AHH
SO I ©; FeId: 3 STEHT § Tk g T80 oY I e BT SeteRieh faard
W T o B
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7.18.7 «itfeeR TUT

Belior erod difaes TR | srary foeror quiid €1 TSAE qen SRl 19
S Tk 59 T SAESH Teh S 21 95d §Y TATY] Sl o 1Y §oh TToiish
T TRl | Frfia 9 @ gy el €1 9t Baier Wi g &1 gHeRT SR
7 % Top gva wes o fafeheon o1 saivor g € qen e e o g
IS BIeRt So0 Setl &R § =t S §1 faferor & fa=i-foa= s sawifia
T o HROT S - ST T YERIG hed & S8 e e, s g e
e g ien, A ol qen ST ST A B 81 SR iie aen sl
St @ erfafmen st &1 e den e s H ooy faom € Wy ogd 9§
SHIeifTeR Toretraeh] SIAfeh FARGH, hiad SLHINES, Ha SEHCHEE, BESheT
o faoig & qen e faeree st 2|

T Uk ST RO 7.8 H 98 <@ i fiver © o ¢, Y gor H wgeiiE
F, &1 fqaeH Toed &1 99 %1 31 Safe FkA o 9% X - X ey foasm
Tt o Ol STuferd getd o S ©, Cl- Cl> Br- Br>1-1 | 39 18T

1 T HNN F, o THIhT el o HEH STaeid — Soiaeld Hiashtul o1 TIU&Td:
afferen &1 € S foR Sl w1 o H T TR ok etfush gfeee )

SEERT 7.15 @i TRIiiA i Soled wfed Tl aliiA i qor § W RO € olfeh
T, FARA BT 3TIeT FoIe SHTriehieh 7, 2

E6 U8 TH HNU ¢ HfR—
i) F-F may & a9 Toeh &0 ¢ (IR 7.8)1

(i)

7.18.8 Tr@TATeh TOT

T STaeer (ST 37awen) |
(FFITA 1 BIgHI)

T IAfSId aTaeen

fedta safSa saeen

W fomm 206

F~ &) Serdsd Toedt 359 8 (IRof 7.8)1

STTSRITERTUT STERATE qT TR fehameiterar s ugfa—

[uft BedioM - 1 StfeRdientor e WEfYid whdl B qentd selidd, siHE qen
MSH +1, +3, +5 T +7 SATRAhT0 rereeny o Yefdia st 81 S o =
T foma T R

ns np nd

] [refre] 1 | ST 1 S
] [ ] [ mmﬁ?m%w
] [+ ]+ [+ ]r mﬁﬁﬂ%w
| [f ]+ [+] [*]+[7 m&%gﬁ@w

FARA, SHA 1 ARSI Tl Iod SN SFTTW A da I
B & S| BoieH B qel Seu fagd SeulcHehdl ool S qen SifeRdST
TRATTST o W1 WA A €, S SAaUeeior, SfauEgs! qe el o



+4 T +6 SRRV AT FAR qA SHA o STFaes] ae staars o
E St &1 TGS o TTHTY] ok GAlSehdl IS H R d ek T8l el ora:
T YA 3TTH ] THR T&I R Tohdll|l Fa¥ ek foR[a womedeshar 81 o
O] T8 cheel —1 ATRehoT e TRifd sl B
gofi Bofte erfafsmareiiar eid €1 3 urg e srenge o e srfafmar #
?aige S &1 ot | e w1 R WM W RSl fhareiierr wH et 2
T TSR qohlel WAUB X o i Ygfa o SRl el i FEe
HAFRFRE FEH et 81 F,, Toerad stiiiieh e gefioi © 3R 98 W Taes
11 R o B B B O £ | o= e R o1 o e T e
GG Toh Bellor $v8 TRHTY] ShHish o 2clgs I i 3fierdiehd hicl 2l
F+2X — 2F +X, (X=Cl, Bra1])
CL#+2X — 2CT+X, (X=Br 1)
Br,+2I — 2Br +],
ot | Hie Y SR S W Bl o Sl faerad | sedt g8 ey
e T T SR W S B 9 A 1 e 1 5 B S e
T e W R e g

%X(g) 12 A H® X(g) AegHe Xi(g) AT HO X—(aq)

BESH T e SATediehRer WHed i S9! Wil o WY Sffufhan @
3R arfereh T ST Hehdl &1 WA STl ohi Ao § afferdigha s < 1
SR A q91 A STt o et SfafeRa s S BrEgleleie SR BEdieed
3 AN B1 SRS Sl o WY SR ke yafdd B

areqd |, 17 errel miem W ifedisH g siferdied fohar ST Hehar €, S
o Tgeii gR1 wefdla erfufean 1 die fauda 2

2F, (g) +2H,0(1) » 4H" (aq)+4F (aq)+ 0, (g)

X, (g)+H,0(1) » HX(aq) + HOX (aq)

(sl X = C1 41 Br)

41 (aq)+4H" (aq) + O, (g) - 21, (s) + 2H,0(1)

TR & T TGN

p-=a § fgcdia omad # sufterd o7 qe &t oifd Wi off %€ o o
S B SSIEX01 o forq 1 Ceiedt, ferga swomershan qen faga favwa, =7
Tt TR o fAu, 371 ool 1 ygiaal o SER W eTifad Al 9 3=
B & 3oeh SAfafier STl qen Wewarst 5, Toiish, e, ey faars
T el g oifed Ted iferd | @ off wgd H B &1 WS
M SRR T8 B HR, S=4 fod Fomeqeshar, =1 F - F 5w faaem
T T SRl IN H HeThl i IOl % HROT B B
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TN T aafershier sifAfewrars SoAed Bt € (SHeRT BT RO B T
Tl o WY THh DI 9T Yool TS Bl &) | I8 halel Ueh NI S
? Safr TR oM HE ST T €1 TRSSH TAHNES Yo SRS
TrE o RO U 5ol © (FeiE 293 K) | BTESISH 98 1 HN0 T
1 Bl SAHR T Ao faeeRoTeeh %E;H’l BIESISH Belss TSHeT 3K
g1 € qe TR oTeshal w9 ®, 19 €
(i) BTESIe o wia sriaferamsierar
3 geft grEgieH o Ty AfafEal FX EEgeH daEe S €1 Ry Wi 9
S ok BTESISH o id a1 § sl Al 81 eRgie 2ogs vl § fae™
TR BTEGIRforh 30 ST €1 TIEgior Bailsel oh s TU sh! TRU 7.9 H fam
T B 9 o w1 orel wmed 7 %H § 8= HF < HCl < HBr < HII 9
BeTge! 1 Tt ol § 9 W SR S W Hedl 21 THH SR Y (H - X)
forte el § i # wH, H-F>H-Cl>H-Br>H-1, 8 2l

AR 7.9— BTSN &egel o U7

fLL

TeR/K

FALHR/K

&Y U (H - X)/pm

A H®/lJ mol ™
pKa

W fomm 208

HF HCI HBr HI
190 159 185 222
293 189 206 238
91.7 127.4 141.4 160.9
574 432 363 205
3.2 -7.0 -9.5 -10.0
(ii) 3TTeRAS ok ufd srfrfeRameiterar

Belor ATl ¥ WA ) ogd U TS o € WG T W AT
IR B Tl T QIS OF, 7 O, F, it € W el OF, &
298 K a7 T TARA gl 71 3 aaEe Evad €9 9 Ao FAvse &
iR T 1 T SmoTcHshan stferdier o 3tferen 81 3 S Werel Tge i
FNF 2| O,F,, TRIF@H ®l PuF, § iafigd X 31 21 39 YR T
SR =1 ST YRRy AR e ¥ WRIFEH 1 PuF,, & ®9 H g2
?q femen S 21

FARN, S qo1 SEeH Wt SRS WA § fSH 5 gaisHl i
SRR G +1 | +7 ok Bl 21 TSt qe SSANTIGF h1eh! o FAT o
FRU WEREA dasH g Tfda oiedeel o wfia w1 Sedl &Y
1> Cl> Br Bl €| SIS oh SA(oEs! o Afeeh Tl o1 sl SerdisH
e AEEN % Heq o i A o0l Bl d-HeTeh] 1 STCTedl % R0l
FARA SAfalioH & WY Sgavee S 31 T9d wnfae w1 gig g 21 s
o AT O w1 STHTE B €, 37 : T SeuEs Tad wH il e g e
o I SFAES! HI YIa (TR ATaased i oTday sifieh Tl 31F &t
gt 1




FAA o s CLO, ClO,, CLO, 11 CLO, safusw framfa
SRR T forehiesh g o B 21 ClO, 1 ST TSl 1 ET 7o
G o foRsfieRtor 3R dH o qrt oF gigeor o fran S 2

S % feEEs, Br,O, BrO,, BrO, ¥od w4 il gid € (9ea ufer
Afrafiar) den e i Sheel 8 A1 R gl €1 3 9gd Yoo SAadih e
B T

AEEH & SRS, 1,0,, L,O,, 1,0, AfFed 3™ ¢ d¢1 TWH & |
faefeq &1 S ®1 1,0, 98 oS SATHIRRE © AT THHT WA HTeA
HHIFES & 3The | B ¢

(iif) emgett & wfq srfafsrarsiierar
RS 9 o WY ATAlHA Hioh Ulg BoleS WM &1 Saewond, s
Ty & @ sl e B SEe 3@ @

Mg(s) + Br, (I) - Mg Br, (s)

BCEE o (e 01 39 %A H % e 8~ MF > MCl > MBr > MI
SRl M, THGA org #

A o1 Wk © Afereh STTerfiehToT STaeet TEiifa shich & i oo SATeriiehtul
e AT BeTES, T STeRdeRtoT sTaeen o Selgsl § 31 Tewdis el
3 o fT SnCl,, PbCl,, SbCl, @& UF, 1 37Ual s#s1: SnCl,,
PbCl,, SbCl, del UF, 31tk Tegdisia eid

(iv) el ot erffsransfierar o eiomt o fa

Bl 3 SElSHI o Y WA T 9gd W A 96§, S a0 SareH
FHEA ¢ Foeh TR & XX, XX, XX XX 6l X~ T8 SHR F1 Felror
U X B SR 1 BaSH 2

SEER01 7.16 TR hac —1 SToRAhIUT STl TR¥id hidl ¢ Wafsh 371 SaoH +1, +3, +5
qell +7 SiferdieTr sreent off wefifd wad §1 e S

B GopaiiA werd stfreh fogd SRuTTcHeh dcd © e S eTcHeh SATaRiehIol Sfeey wefvia
T T Rl | T LA T d Feh B € T T ST 3Tk BT FIER B +1,
+3, +5 U1 +7 AT TET TR T Tehdl B

wrEAftEd 98

7.26 s ST TOed, soiaE dled Tl e Sords Toed! S Wreel whi Hee 3d gQ
F, @1 Cl, ! TF{IshReh &THdl i JoTl shifsig)

7.27 < SN G WIS o STEHERI FIER hl I

7.28 WYZ D gelioH 1 eA Ui B feoqol wifsm)
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7.19 el

W fomm 240

I ¥ 1774 ® HCl W MnO, T ffemar gr1 Faiid= =t @ist o1l 1810 |
Tt 7 USRI Alfcaeh Yahfa 1 Tfud foram qen s9eh ¥ oh STUR W 38 FARN
= f$am (3f+, Chloros — TRa-iet)

fo=m
30 Frefafaa § 9 fedt off fafyr g s@mn s gear 2—
() HE EEGANE 3T i TS SETFEs o WY T4 Hih
MnO, +4HC1 — MnCl, + Cl, + 2H,0
gi@,HCl&wmmwamezsqanﬁwWﬁmw
|
(i) TreRTEE WHTE T HCl 9§ sifufsha s W

2KMnO, +16HCI — 2KCI + 2MnCl, + 8H,0 + 5Cl,
FANT HT IATEA

(i) S fafy — 399 723 K W RSN FAREE 39 &1 CuCl, (SAF)
1 Suftfa o agEec rfdoH gr atfediehtor w2

4HCl + 0, —=% 5 9Cl, + 2H,0

(i) SESTTSE WohH — AR @0 Sol (WE NaCl faer@ ) o Seaerdse
T W St ST 8) FRldd THie W U et 81 a8 9gd | TEEtis
IO W WeSE o &9 § off W el 2

R

g il Ty G, gEsie gia-diell e 1 T 9 § 2.5 T 9’ ?1 9
Ba-Tiel 50 o &0 § EET W S 1 ST Gehdl @ S foh 239 K W Saerdt
2l 8 v 9 forem 21

FAA Sgd | erget qen terget o WY fRA H FdEs S R
2Al + 3CL,—2AICI,

2Na + Cl,—>2NacCl
2 Fe+3ClL,—>2FeCl,

P, +6Cl, —» 4PCl,

S +4Cl, - 4S,Cl,

THHT TEGISH o Ufd ST Sl B 81 T eEgior o AR o a1
sAfafewan T HC1 AT 2

H, +Cl, > 2HCI

H,S + Cl, > 2HCl + S

C,oH,4 + 8Cl, - 16HC1+10C

TS AU TR oh T, AR FANES AR egdieretiiee o1 o <t 21
TR TRY T W% N o T, FANES T Flle o T




2NaOH + Cl,—»NaCl + NaOCI + H,0O
(31 qu1 )

6 NaOH + 3Cl, — 5NaCl + NaClO;+ 3H,0O

(TRE qAT HR)

Ik 99 TC IH o WY I8 feRee ol (selfem user) < Rl

T Fen Wi faisteR o %1 Weed Ca(OCl), - CaCl, - Ca(OH), - 2H,0

FAN BESinTEAl o Y ATHHA HLA 8 AU T TGRS B WY
TR SeTg 3R TG BrEgiehral o T AT Seag <l 7| SN —

CH, + Cl, _ ", CH, Cl + HCI

E=DE] T FIEe
C,H, + Cl, =™ , C,H, Cl,
LEic) 1, 2— SEFARTLA

HCI @& HOCI o THior o &Rl sl se1 a1 el T1 3¢ Sl €1 36
YHR W BEAEARE 3 (HOCI) o siferdisH a1 @ =i T s o
fatsrer de sl TN o foe SwREr 2

() FAA B H BReE qo1 HewEe F Gehe § dHd Fd §, 98
TEHY SEIFAES i Tohl IEAFIES H qAqT ASH Hi e |
Rl Y B S Sl bt Suftefd § wAY: GowfeR o de
e 3T =d 2

2Fe SO, +H, SO, +Cl, __, Fe, (SO,), + 2HCI
Na, SO, + Cl, + H,O ___, Na, SO, + 2 HCI
SO, + 2H,0 +Cl, __, H, SO, + 2 HCI
Ib+6H,0+5Cl, __, 2HIO;+ 10 HCl

(i) FART Tk vaet foisten ¢, fortsi foran siferdienton o ol Bt 81 I8 T
w1 Sufterfq § oredfaes sreren shreten qrel ol i st 81 ale
1 foriseh g TRl B @

Cl,+H,0 __, 2HC1+O
T 951t + O - TEA e

eIl

TEhT STAN (i) TS SFTET (SHITS] U1 LA oF IcqeA | A9k Bl 1), e el ol oh fas
H (if) T qen wifem % frshor 7 (jii) 5T, St qen s Te1el S€CCl,, CHCL,, DDT,
Weiicren! ST o Ieare | (iv) T o wel ot Toiol (STemuRfed) e o (v) el Tral, S/ wiesis
(COCL,) #1g ¥ (CCI,NO,), &€ ¥ (CICH,CH,SCH,CH,CI) % s ¥ @il 2|

o
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GEER01 7.17  Cl, 1 TH de1 Hix NaOH o @il sifafsean =1 dqfera wemafe s fafe)
1 I8 Al STEmueR st 22 sifae eyl

&e  3Cl,+ 6NaOH — 5NaCl + NaClO, + 3H,0
&, AR T SATRATeRT0T SFereell ¥ —1 T +5 3faRdiehtor sraeeneti # uftafda gt 2|

wEA R 92

7.29 Cl, %! foiSish fopan =1 &R0 Ry
7.30 37 I faielt T o A9 GqR S FAG T Y T S0l

7.20 FESTE g I 1648 | ToleR  WIHNTl @01 (THeh) 1 Wig e 3 o Y
™ X rw fRaAn 1810 | Bt 7 weiia fean fF we gegiem aun s &
FEASS fifirer 21
fa=m
AN H T2 HifeaH FANES i G5 HewR]eh 377 o WY TRH FHleh al
ST B
NaCl + H,SO, __420K _, NaHSO, + HC1

NaHSO, + NaCl 823X, Na,SO, + HCl
HC1 719 =1 ¥i5 Gow[ie 1% § Welled ich Yok fehal ST Hehal B

ot

T€ CIEH 9 q8 Ty arelt 19 21 g8 St 9 VN g § gfed 8 Sl @
(FATF 189 K) a1 3ad fohecid 319 o &9 | 5 ot © (T 159 K) |
77 U § st faca § den ey 9 et et 2—

HCI(g) + H,0(1) > H;0" (aq) +Cl" (aq) K, =10’

TG SeA1d faeraa &) eEgiaiiie 31 ed &1 T feris &1 3=
T WET¥id shiar @ foh 98 Sia ® T v 31 €1 98 S § Afufshan st
% 9o NH,C1 % vad ¥H it 21

NH, + HCl — NH,CI

g HCl o o9 91 de |5 HNO, o T H1 hl fieiq o geanfsan
a1 81 S o W qen wifers St sifspa wrgent (S99, wifem) Y ser
¥ fau wm ¥ @ S 2

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

3Pt +16H" + 4NO; +18Cl™ — 3PtCl> + 4NO + 8H,0

W fomm 242



BEGECeh 3Tl geol 3Tl o olEull S hTEe, BEGISH e,

e TfE 1 famfed T 2@ R
Na,CO,4 + 2HC]1 — 2NaCl + H,0O + CO,
NaHCO, + HC1 — NaCl + H,0 + CO,
Na,SO,4+ 2HCl — 2NaCl + H,0 + SO,

SR
3o YA B—
(i) FARH, STHIMEH FANES T T (T4 V6 §) o IURA ¥,
(i) erfeerl | WRE feprer ofR aifeer wigel o gl #, qon
(iii) auer T o TN A eRHE o w9 Hl

GEE0l 7.18  HC1 GeH =fvld oiig 9 erfufsran s W %l woiige 5l 7, 7 foh it seiivss,

7

EE  THeh! IMERA ¥ wifuferan § H, Il 21 SESISH 1 G e hiReh Felies % o

I Jobell 21
Fe + 2HCI1 — FeCl, + H,

7.21 gl
BNz

=9 TIga ROTcHehdl 9U1 BT R o R0 TSI Teh A STaAisT
HOF st @ St Hogeiifier (1) o1t a1 Sreuitelsid 31t shedl €1 311 gaiis
3o ST oTd 21 T o STfereniel % 9 | g T8l oy S wend

FrgIeT el Soltd faera § aferel oe o ®9 § TR 2
BeArSHI oh SffeRdIeTT |ROMT 7.10 ¥ ST Y € qen ST WEA o 7.8

q & T 2

WRUT 7.10— TAISH! o et

gfeer (1) st HOF HOCI HOBr HOI
(FEURTE o) | (FERATISANE oF) | (FRAFANE 37) | (FEW A9 o7A) | (FEWSERH 1)
iR (1ID) aret HOCI10 - -

(FeT9 o) ~ (FARY o7 ) - -

fet® (V) o1 - HOCIO, HOBrO, HOIO,
(= o) = (FAfan 3TaT) (sifaes 31et) (eTmfEs® 3TRe)
Bfees (vID e - HOCIO, HOBrO, HOIO,

(W 2w smt) - (e 3T ) (ISR 3T ) (ReTIfE® o7
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o 7.8— T &
STTFqI T
FT =T

7.22 3alealctl
eISES

W fomm 244

FART oA

e < T BaeH T g 9 il kd ® 9 sfaueare AT s )
TR AR HEAl XX, XX, XX, T XX, ¥ Ffefd fohan s wehan €1 S@T X
g AHR oTell BelioH € d X B AR Al T X, X %1 gorl | aferh
fagd oM 81 W8-S9 X R X T et &1 ogud sear €, ufa @)
TRATLET T W i TEdl Bl 3d: AESH (VII) TAES W WA S Hem
Afeerad et =fe) =:if [ 3R F o o= Benell 1 e sifeean 2
THifeTe ToehT G 1F, gl @ e wamge 1 gen sifusmhan 2

fa=m

AqUearsH Aiftrer we g9 g @ fed BelisH ®1 Tk e sauedisa
Aifirer W 3tfufsran g1 s S Hehd €1 ffiia Saag e fafire aftfeafm w
st @ B S9-

Cl, + F, —27% 5, 9cIF  Cl, + 3F,—22£ 5 9CIF,
(W STRIa) (FHHER)
I, + Cl, - 2ICl I, + 3Cl, — 2ICl,
(HHHIER) (amfyea )
Br, + 3F, — 2BrF; Br, + 5F, — 2BrF;
(Ut & | THT) (Fmfye )

™

Sfaeaier AlfiTeht o s o1 gROf 7.11 # &Ky @ €
3 weft wEHAS 9] Bid € AR Hiagee i Wi o gid €1 CIF o stfafier
St fF 298K W U T €, A wefi amwsiiel S @ g9 €1 3ok wifae o
el BTl & HeAed! eid €1 cheael 98 R Bl € b gk o o
FaelH STuferd o 9 e 3= B Bl

TR TR ATHTHAST Y o Yok Sreuel dalsHl | Wi S Hehd
B WG a0 eoiio Al geltsl shi erden atfuek fwarefial e @
(TS o Afafier) | WET S0 SeisHl o X-X' &) o gasHl o X-X
a1 qorl § gecl B ok %Rl Bl € (F-F 3Ted i sigswi)| 3 gt
el AT BT B ToAlS o HId BelES A, IR 98 BailoH o 7




FEUREEE (S XX') B (W4 XX,), ¥ol (9 XX ) T Weae (Sa
XX',) a3 2

XX '+ H,0 - HX '+ HOX

gIeh! eMfUereh GTEATT ogd U=k il € S foh VSEPR fagid o S1eR 1
THLAE ST Tehell & (I 7.19) | XX, AT BT T e T-STHR T,
XX, AR 1 WA SR R qen XF, #1 9= gewh i e
B T (RO 7.11)1

HRUT 7.11— TR & FS T

XX, CIF e T -
BrF wwT g T -
IF* et I wYfaa -
BrClI” g -
ICl Tl AW 3 (o-F9) -
T &, 3 (P-F¥9) -
IBr T 3 -
XX, CIF, T | Fferd T-3TFfa
BrF, det &0 5 sfera T-3mFfa
IF, e sl Hfeha T-3TFfd
IcL’ Jraft S Hferd T-3TFfd
ol IF, TN T\ Wy it ffaet
77K o ¥4 39
BrF, RG] it ffaet
CIF, TEH 54 it ffaet
XX, IF, T T RECaUiRRHERE

“ ggaq st P g 39 FW % @9 W ¥k © Cl-8g fad s & (1,Cly) T e

GEER01 7.19  VSEPR fHgId o 3R W BrF, i 3h{q & =& Sifsg|

B ohdld THTY] Br oh WalSiehdl 13T H WA 3o €1 370 | i goterie oA wgetiie

THET ok T T el ST S O € qe WK TOe 99 @ S 21 59 YR

319 1 &Y A T ] ThTh! I VSEPR fHg1d & S8R 9t soieei g

@ P R % i w fem wd €1 < ww s e fRef e W

feora 311 S99 fo TwmR! FTa-Tawrn! e a9 ST I THhih! I oh

e wfeRtor <[an @) Seoed @ R 3 wfdedon, srey gie-aney e

uiers 9 erfer B ¥ sueh orfaRtea oteffe wREfA TRHEIY], WehTehl

TR A o &= FaehHoT il T L oh foru e Ssie ]

1 T Gk S & FTHH ThTeh! FTo-TehTeh! Il Hfeh ol I @1 9 TR
BrF, #1 sgfd o€t sfehd T pfa =1 & St 21
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ST

7g Aifieh TeTelia foaemenl =1 @@ SWm o oy S ehd &1 faueaisr difieh sga Syant 2|
TSR HRE B €1 CIF, T Brl, %1 S 3w *°U & Hat[ 8g UF, & Saicd | e

NI

U(s) + 3CIF,(1) — UF4(g) + 3CIF(g)

argAftEd 98

7.31 1, ¥ IC] ifss frameiiar &t 2

7.23 aaf 18 aaaﬁ i 18 & dca o Eferam, et o, fre, StHiA, Yef den siRee) 3

7.23.1 SUdTSEdl

goft 19 € qen veEtte ®9 9 atfeha € 3 9gd wH Al o @ g6 s
= Ihe T Hed B
TS q A ok Afafie o Gl Septe 119 argred | W Sl €1 S
o FTER, TR Yok oY H ageddl e | i © fred Sty e
2| Afem qen wfi-wdt frerf e scofs & wfst & o S 21 59
fireectve, Aige, woflorgel Eifem 1 ge siEifies gia wepfas 1 2
ST e e 39 av o gelwad d &1 edd (*°Ra) & faeed s #i
e {S[ U B 8- 22Ra — 2R+ tHe

SR 1 TEEAT0 229 CF TN $5Ca S % Heree % g fFan o 2

2OCT + 30Ca — 2)50g +3n

M &1 Hohd Og, WY T&A 118, THIUGS: FHEM 294 del
soleteh fomm [Rn) 51 6d'° 7s° 7p° Bl Og 1 shoel Seqam € o o

2 3UH1 ey Saet 7 fircliss 21 @iy s9eh WA %1 gerd: qaiar &
SRR TR B

TET SAHEA i Bigeht 1 18 o 31 Al o Heeyul WAvaes qor ifqsw
o1 e TRt fare wroft 7.2 ® fiy M R

WRUT 7.12— a1 18 & Al o URHITUGER TS ofifaes ToT

TWHU]  ShHIR

TSR FEHH (g mol')
it fa=amg
] 51/pm

ST T
/kJmol™
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2
4.00
2
120
2372

10 18 36 54 86

20.18 39.95 83.80 131.30 222.00
[He]2s’2p° |[Ne] 3s3p° | [Ar]3d'°45°4p° |[Kr]4d'°5s°5p° | [Xel4f'5d'°65°6p°
160 190 200 220 =

2080 1520 1351 1170 1037




TR Wi TR | 48 116 96 96 77 68
/kJmol™
¥  (at STP)/gem™ | 1.8x10™* | 9.0x10™* 1.8x10™® 3.7x10® 5.9x107° 9.7x107°
TR /K - 24.6 83.8 115.9 161.3 202
FAUIH /K 4.2 27.1 87.2 119.7 165.0 211
ElRrEie k=) 5.24x107| - 1.82x10° | 0.934 1.14x10™ 8.7x10°
(% TFa)

* et

GEE01 7.20 o 18 ok dcdl ! Iche TG o AW U A S S 22

ga T 18 W 3ufeerd qcl o FaSthar el ® quf 9fid week B0 € 991 A F at
o WY oheel fomiy frafaal § sifufsman o €)1 frder wRo 3 S 19 o ™
Y 9 S 2

7.23.2 SoERIeh fa=ma

7.23.3 & Tt

7.23.4 wxwrey freew

7.23.5 TG oIfe
TEredt

7.23.6 Sifaes TUT

el ol ok ATUeh, Hifder qe Tt o iyl i oAare W T 2
Aferam o arfafted @t Sepe Tl =1 W= seeRite o ns’np® B
2 < for diferm & fog 18 ® (RO 7.14) Sobe 76 o wgd 9 o7 fo
AfeHa wpfa el 8, 71 Fad 1T LA o RO Bt 2

Tl goraRi R Ta=ITe o I Seh! 16 ® ST Teedt sga eI Bidl 8
Safeh WAfvas R H gig & @e o | A= * AR 9gd W I8 HH e
STt 2l

TH] i § gig o Wy-Tre ot § = Y i wE) B ¥ gfg B 2

IopeE Tl w1 TR SRR TR B oh ST Seh! W SeieRia U i
1 el BT, 3 S!Sl el Tl R WM 2Afueh oIk Bl 2l

et Septe TH T WATEeh B U€ VRN, TUEN qe1 WegH gt 81 Sl |
31y foaeid €1 3ok TTorleh qe gL Sctysh 7 B §, Fifer 57 aaal o
Teh A SAIIRA SR ol IRET0 Sl o shRoT gl 21 31 qeief
o giferm =1 Faeris (4.2 K) s g 21 difeam o wimmemen § v g
ool R weel, S TR R, whiw qen s § 9 fouid e o eEme
T[0T IR S 2

SEERUN 7.21  Iope i o FaeMlH S8 A N e 22

Bel  Scp T Ueh WHIUGE BIM o SRl 30 gal UReIau ool o sifaie et feRet
T o SAAIHI[ o1 H1eka el eid, gafery 3 aifa foret i R sfaa et € o
9% FaeHlF = B B
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YT Sept T Tad A fshamsiiet el €1 k! Tamieh sifafsman o uid

Afsraar o = wRo Ky S 2l

(i) S TG o GaAIShdl 1Y 1 QUG SeteRiteR fa=E ns’np” Bl @
[Efeam o (1571

(ii) TR 3T Toed tfueh Bt © qe Soiee afed ool tfes ereeh
Bt 2

T WIS o 999 9§ B ! Afchadl R-9R WEl S @, R 37
Fifies oM oh Gl TIE HIHT GHF qF TR ©1 T 1962 H Aol seele
3, S T <@ w fafew e favafaamm § 9, w sow 19 &
foparefierar Uferd =11 S Ued UH ot W1 1 At A fee R
O,'PtF, §F ¥ Tuian <1 wehl Bl S=i4 1w fohan f sfirfom =1 yem
A T (1175 kJ mol ™) FAM (1170 kdmol ') F &7 aeR 21
3% Xe & TH YER o AR I B WA FRAT SR Xe T PLF, I

T =T 7T S T T O vt T = e o oo Ty =
[ ANE ] B PN | ANE R N B ) \“[l ‘&\‘l\ T AT [L].'B D LA B AN I B BN B AN AN} D | Ia B PR W |

39 @ISl o qvE S o wgd O Afien, 7@ w9 9 sifush R
ool Rt U SfeRdS qeall o @, Hyelfia g g ©

fpei o gd % A 7 €1 o e SEwRRINES (KrF,) =1
foreqa sreme fohan o R 3eT9 & ARl 1 gUEhior &l 8 I @ Wy gt
weuH e srRmTes (A SEW) qehHieh g %I T Bl Ar, Ne ael He 1
i off arEdtaes s a6l el

() SiIT-wFei?iT Fifin

TR Tt IRiEafa o q@ & g foran g1 S diF TR o gt
TIHES, XeF,, XeF, T XeF, a1l €|

Xe (g) + F,(g) __6mK1bar - XeF,(s)

(St smfesr o)
Xe (g) + 2F,(g) _8BK7bar  XeF,(s)
(1 ¢ 5 3Tq9m)
Xe(® + 3F,(g 573 K. 60-70bar_ XeF(s)
(1 :20 3AIU@)

XeF, &l XeF, @ O,F, %! 143K A9 W F==fhar ¥ «ff am=n s 2|
XeF, + O,F, » XeFg + O,

XeF,, XeF, A XeF, M, ™ o o € St fF 298 K a1 =

A T SeATIfad B W T TE Yool TSRO e T W9 WA A ¥

STt SR ST STHA § B S 21 St XeF, 3 St ST ¥ Xe,
HF e O, < 81 T

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



S o il RgeIEel Sl IEEeT 1 Fafd VSEPR fgid o oar
TR ST HR 21 3 FeEeH kot 7.9 W <9It T € XeF, 99 XeF,
GTATE AT ek qo o7l el € XeF, § Hid 08 el § (6 3
I AT Ueh UhToh! ITTA ®) 37c: THR! G foeha eTehorsia € ol o
et grereen § WEfiTeR SHR W 9 T 2

S T3NS, WANES A el ¥ ifafhan s oFem wdeist qen
FIANES A @l W ARl ek Rl RsRITEE S €

XeF, + PF, — [XeF|" [PFy]

XeF, + SbF; — [XeF,]" [SbF”

XeFg+ MF —» M' [XeF,]| (M= Na, K, Rb or Cs)

(@) SArT-siiadiT difie
XeF, T XeF, o Wd 3179 Baed®d XeO, e &l 2

6XeF, + 12 H,0 — 4Xe + 2Xe04 + 24 HF + 3 O,

XeFg + 3 H,O — XeO4 + 6 HF
XeF, o STk STl 3178 ¥ SRiHgsivee XeOF, T8 XeO,F, T & €|

XeFy + HyO — XeOF, + 2 HF

XeF, + 2 H,0 — XeO,F, + 4HF
XeO, T e fawwies 39 Ta1d 21 sHe! W et € (faw 7.9)1
XeOF, Tk V&M amsaeiiel 59 & fSrsht e o saeia gt @ (fo 7.9)1

offe ofo O
et oo F[w®

() foa sT=wa=m= (=) =t ffaeh (=) faifie

fax 7.9- (%) XeF,, (@) XeF,, (7) XeF,, (%) XeOF, @ (7)) XeO, %1 T=TT
SEEe0r 7.22  H XeF, 1 WA T Th ST Afaiwar 87

B 7E, Wi STUEe % 3R XeOF, T XeO,F, © oo weft awi &1 atferdiare
et fufwan § Usd 1 TE€e & 9HH B
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SA=BT

Biferan Sfeaereiiel def goehl 19 81 37d: SHeRT IUAT HIEH YeTo] o forg el o A o oy fepan
S €1 HeRT YA T whfea iehta Rl @ «ft fean Stran €1 59 gifermm (e 4.2 K) &
=1 90 W gEiferd e o fou freardienes & w9 § ST R Siar 21 sHes sifaied g9
Eferam =1 ST Al Feeh i Sci qel SIFH W@ o forg fomen ST @ S foR emefter NMR
THRMHR a4 e faferaie feM ¥ 1 3F ot g9 AR yfdfad (MRI) T o6 &
FFd B1 YR TMArER) o YN H 8 S o aghil o &9 § STE H ot B; Fif
T W gEeh! Tl wgd %A 2

317 1 ST fous 2ge 9o YEiw e o fae yee 7 fRen S g1 e aoet @
YA Feafd Se der WeesE § faa S

T o1 SN ST U1 HHTT Wbl TR SIeRol S i o forg feman man 81 ( emgati
U1 UGS o AT dfesT § Tkl IUAT R dod i W % HTH A &1 TR § gEeh!
SUENT ST, Ut uell o yereE o off feman St 1

ST e foreia o hig fagiy sw =& ©1 gent ST faniy sty o fory o T sedl o
fopan ST 21

argAftEd 98

7.32 Efemm & TMaEr & Ul § STAN =& R S 872

7.33 ffafiad wHishtor s Hgferd ®ifsi— XeF, + H,O — XeO,F, + HF
7.34 S & WEA &1 FIT FT hicd A a1?

ATRAKT
T HROM o o 13 W 18 AT A p-sciieh sl Lo Hid B | FTen GaAISTehar e w1 gl foed
ns’np'® B1 13 @ 14 o 1 762 hen X1 | TR T 39 ThE | W p-seitn ot o faaee femen e )

7t 15 ® qie @, N, P, As Sb @@ Bi 31 2| SR 9= seieriteh fo=md ns’np’ 1 Tg2isH =4
ot o 3 Al W, B IHN, T 1S9 TIR[AR0TcHhdl el THY] S O 91 C & 91 pr — pr SEASe
o 07 Qe ST HATSIRdT vl &1 IR & o AT ekl &1 STUcTeel o6 hR0T 56 a7 o6 o el
T fo1 21 ot 15 o e TN § e aRafia seiid &1 3 Sifeise, gregisE 9o ToltsHl o et iR
FW@ Tl A N TEEyul SHFHRIT AL + 3 T + 5 Faold had &1 AR +3 AeRfIehTor syareen, ifwa
A YA & HRO G qedl § wgergol e S 2

STEATEEIST YANTIE e S Sl W W SR S Hehdl g1 T fafe= siedienor e o
smeee fAfdd e @ S, N,0, NO, N,O,, NO,, N,0, T N,O,| 37 fiaEel &1 STl T gt
€ T 3T RIS B §1 AR TR R, ST ST FohH 5 S STt €1 HNO,, Toh Hewaqut sieifimer
TWEA 2| I oI THART 370 ¢ T VIfrenelt sfaiihRes &1 HNO, fami-fam ufifearfaai (sromen)
TgeT qem SAeTge ¥ fFA #X NO 1o/t NO, = 1

T ST ¥ WEFERT P, o €9 H WA W1 ¢ T8 FE AREU W U S T I8 TGRS, PH, H
T € W UH g fael 19 21 T8 A YRR o TS PX,, T PX, TG ¢ PCl,, YoT HIERRE FT
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FANI o TNl AFAfHaT GRS S @ S PCl, WEhRE %1 SO,Cl, o Hrer sifafsman gry s S
B THEPRE 9gd Y STGIST SHIT 81 Toh1 GRSl § i P-OH 998 &1 T&A W 3R &2l 81 siferdiereat
59 P-H o1 e €, o9 T e 2

a1l 16 o el 1 HT TR O ns’np’ B1 SEaH STl SR T +6 TR H
g1 ot 16 o Tl o i qe TEETR N § e TRadd Jfad B 81 e H, SRsiesT KCIO,
I MnO, &1 UM § TR ek I St €1 98 o1gell o @l oe siemee ffHd w21 o ieim
(O,) SIS T TRET T, S Th Fael SHAFHRE ¢ T HE STRET I 8, TTH o TP F a-
T B T 9gd FE@U &1 TR, SFHSH o HWe FAN F SO, T SO, S s s 21 SO,
FEHT T SRS o W TR 5R SE St 21 SO, 1 SHART, H,SO, o eI # okl el €1 Tewhe
TR AfReT AT ¢, foH T Hewqel H,S0, T 39ch Wed9l WehH §RT M Wl €1 9% fster
T SATRAHIOT FHHE T THRT YA gd W AMThi & Seqred | Feran < 2

T gRoft o = 17 | F, Cl, Br, [ 921 At ¥ 98 el STcfersh fshamfiel 8 € iR 590k o1 7 el
G ST § UIT S &1 3 eoll Shi W TR STereel —1 Bl 1 A Soean ARl STereen
+7 f B Tl 21 T s qen TEEtTE i | i uitede Feiid S €1 U STEEEe] SRgeH gogel
AT AriTent qen sierateTre 1 FRin w3 &1 T, HCl %t KMnO,, o 91 sifafshan grr s
T Y T S 21 HCL, NaCl &1 9% H,SO, & el T8 ek e i Sl €1 Taom e Ham ¥ X
X' (n=1,3,5,7) FREeASH & 0 F 1 S@T X', X § TTH e ¢ TASH o B ST
T 1 5T AT FT TS W Tole ohed wRam] 1 S qeft feafadi & T - OH Sy % Wer X-
OH o &9 ¥ e1efud gl 1 % feufda & X = 0 ey off 9w 5 2

e GRol o o 18 H Seepte WY et B Eiferam w1 sigat g fomE ® 157, $7oh et
1T T TARI T T ns” np® a1 81 & w1 Srewt audl 19 armed § 7 St 21 e, eam
*Ra & fqeed SOk & €9 | 9 g 2

eI IS T 372 g IR B o HROT ST AfiTeh aFH 1 Y9 w9 el ¢ hal o ket

o S o, Teie qen stiwdisH o T Aifin well-wifa efaerfir €1 g7 i & &2 svam 21 s
1 SN SAfRa araeRe 3§, €ifean w1 SuE dem fae get SR uw v o fory e Tear
w1 9 H qen Fei w1 swE fags el oin wfadifa set § fohan s 2

STG=IR_A

7.1 o 15 % T o T T i Ik SOl oI, STl STarwel WHIfved SR, ST
Tt Jen Tl & gsd § fad=mn #ifs

7.2 TEEH H1 fpamiern wiewg o fo= =1 @2

7.3 @ 15 % di &1 qEEtw Rt wt ygfa w1 faa=m sifaa)

7.4 NH, FTESISH &4 IR §1 g PH, T it 417

7.5 TR § TEISH Y g 22 WIS B el Atafwman o et gt w1 fafe

7.6 ST 1 STEifTeh Scared ok feRan smar @2

o
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7.7
7.8
7.9

7.10
7.11
7.12
7.13
7.14
7.15
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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

IR0 TH FEART fR FIR o1 HNO, o Tl Sf4fwal ek fhg TR =1 3cqg 3 Taelt 87
NO, T N,O, & TR F=e 1 fafau)

HNH ®I01 %1 HM, HPH, HAsH @€ HSbH &0l 1 erdan sifer =i 27

(W — NH, § sp’ S0 % SR 41 ST 3iR a1 2 gt aeil & 419 et s-p e % g
SR Y W WAl 21)

R,P = O % W&l 9l 8 wefh RN = O &l & (R= ekt Tg)?

TS T A NH, &R & S BiH, a0 380 a1 ¢

T2 TETRATE 0] oF &Y § Ul S § qel BIERRE P, % ®9 H| Fii?

Yo TITHRE a1 o HehRE o o1 &1 qea fa=iastl =1 fafau)

TR 1 qorl § RIS E@er TN S w9 Feikia s 2,

H,PO, 1 AT Affshan <iferg|

T PC, SR 3R STame i w1 X Fehal 87 7 i)

0, S, Se, Te TN Po ! ST o=, STaRAIERUT STaeeq den grReree faivr o dssd o s1ad arof
% TH T M A WA H qeh [

i SRS Tk 19 © S Towl Th 39 B2

A O - O T O - OF o ST el Tl | Ial e, S HH: 141 G 702kJ mol ' €, 319
FY T2 H THA ? T OF Sieiis orel sAframse e o d § 7 TR O am?

(TeRd — AT o 74 | STeish Sl w1 1 &9H § @)
FH ¥ WHed e 87

HERRl YA 5 H,S0, % & 1 o0 SHifsu)

SO, ¥ YR ¥ Tk a1y TguE 77

Felior yerel SATFiHNE Fi e 87

T FIT fF Tqla Shaa T & sifegien, HOF #i s ¢

=T IS foh F T U THE fagamRoTerRd g % 9eE St TR greeH ey fafid
HY 7, S FAA T

Clo, % = ST fafeu)
HOEERUIEICE R
S % WY F, e CL, 1 sifafswram fafew)
ST HCI® Cl,qe CL, ¥ HCIH ¥ 9ra 1? shaat sifafwang fafew)
TI-AEAe Xe Tl PtF, o e sifafswan &3 o foe e 9f@ ge?
frefafad & wierRg &1 e e =1 82
() HyPO, (i) PCly (ii) CagP, (iv) NazPO, () POF, ?
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7.32 TrAfafea & fou wgfea e i
(i) S NaCl=l MnO, %t Sufeerfq & @ix Serfiew o7 & el TRA o s 2
(i) T FARE 19 H Nalh S faoe o @ yerfed fhan s 1

7.33 S TIHNEE, XeF,, XeF,, T XeF, hd ST S &7

7.34 59 SIEA 10] & WY ClO, THSAEEMT €2 1 Uk 370] TJgd & ©7

7.35 Tr=fafed y&® =g & 9 fa@ Tl oF STIER ¥81 %A ¥ Safeed Sifu—
(%) F,, Cl,, Br,, I, - e fqaiom Tied a5d w9 o
(@) HF, HCl, HBr, HI - 3771 9Med 9gd %H |
(M NH,, PH,, AsH,, SbH,, BiH, - &% §Wed 9gd %9

7.36 frefafad & @ &8 ot sifee o 72 22

(a) XeOF, (b) NeF, (c) XeF, (d) XeFgq
7.37 39 ISP TG TOiS &1 G I GG I A HC S fF R gre gReeE 8-
(a) ICl, (b) IBr, (c) BrO;

7.38 Th TG o WHITUES AR qorcds €9 ° 9 F B B2
7.39 T3 qen sifde i o Syam geiteg it

BT TGAGAST T2 b TR

7.1 <hsig TRET] 1 S Se AT SR Sreeen gt B Sat € tfure gHeRT Yo e off e
2 fSreh R0 Sheid T R 1= WA ok Wi oH ST H Hegdsh el sgd S

7.2 it BiH, o 15 % TEgES § 9ad %9 @ g ¢

7.3 i FE pr— pr AGEAT o HROT Y N=N &+l 2|

7.6 N,O, F! 9 ¥ I &t ¢ f&F N, 1 gegdomma 4 21

7.7(a) 3 T & sp’ THRa 71 PH," ® wR ek oTefad B0 € Safs PHH PR UF ThHTh! seiae Id
gaﬁﬁﬁ@ﬁﬁw—Mkuﬁm&mémm%m@aWHW109°28'@m€|?n
|

7.10 PCl, + H,0 — POCI, + 2HCI
7.11 H,PO, 31 ¥ = P-OH ¥Ye SUMEer & 37d: THh! &iehdl 3 2|

7.15 SRS O, % B2 SR 3R S FaamoTHwdl & FRO1 STl o 370 TRGeH ST § eifus Ffom
T §1 HE IRUTEET T8 Fa TR § @ B

7.21 SR GEEASH o HROT SH S-O e HegAst € qel THE gmed 9t B

7.25 TEIA H,0" 3R HSO), ¥ J& 3T & %R0 H,SO, Wil § Tk Taa 87 21 HSO, &1 H,0' qe
SO; ® st TvE ® e K, <<K, |

7.31 GH: SeaisT s Sl i oden et fmeiel e € sHent wRe X-X! arey i erdan
X-X' &1y 1 g B 21 e ICL, 1, § sifu fwamtia 2

7.34 = Feamlna © 9o sush! 1ufg %1 el © a8 S & WEE 1 S1emdq Hied e S 2l
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