%_.
w
(=]

12087CHO7

BRI

T T o STAIA o U¥EN AT —

® 15,16, 17 3R 18 =i & T o w@WEA |
M YIE o W hi GHH Hohl;

® TETRSH SR WITHRE dAl Ak HD
sz e e il e i
% IR H H@ "Rt

® T e iR SisA o Gyelwu, O

AR SWIM qA FP HEE AFEESl o
WA &1 JUA HL Hehl;

®  TTWI o STREW, THF Hequl ARl F
A qU1 THSh STl i WAl o6
AR H S Hehl;

® T IR RS T oh Heluw,
TN de ST H AUE HL Hoh;

® SRSl o THRMA qel BellsHl o STl
H1 A o 9R H SE Hehdl;

® Sopw Tl oh SYAN Wl Hoh;

® i Sfted H 3 el 3R ek AR o
e 1 99 TehA|

7.1 aaf15asaa_

7.1.1 AT

: A N .
92000 | G CH I (]

“T@raT A fafaear p-siier el & W Ugend & S 39T HuH
Tq s-, d- T f- =% dal & Wy Affwar &3 @t vgfa @
o g7

el XI | 319 ST geh € o p 1eh o dedl 3TMd |ROf o o
13 9 18 ® @ U €| 5ok WAISTohdl IS 1 Sciaieh fo=ard
ns’np'™® (difem, He, & efaftem, fa=ma 18%) 8, p- =i
& Gl o U S ql ki E AT TREIEE SRR, ST
T, soiae dfed Tl qen fagsRoTeasdr § Wgd st
woiferd erd €1 T oterd  d- herehi w1 erqufeefa qen Wi dt
H d @ dR f werhl (G Aad T STk geHedi) i
Sttt =1 qeal o O W Hieleh YHe Bl €1 9ok Attt il
YR o qeeli— o7, SUHTG 1 ST i IUFEAfd 5ok TEEHA hi
fafaerar wem w7

3Ted 9RO o p- soiteh oF o 13 9 14 o dcdll oh TP h
Fefl X1 H STEIT I oF 9N 36 Theh H 3119 §Heh 91§ oh ol
o dcl o WEE o 9R H 989

it 15 H q, AEeeH, BEhRE, AhHe tfea famy g
Arehifer aftrfer €1 S-S g ot | i i iR aed €, srenfen
o1, Suifedrer O W ] g enferes TN § giefda & S 2
eSS TNl HITHRY STHTqU, ST qen Ufeal IqUE aen
farene Tk wrEhifEEE Hge 8

agHee | oNfuae AEeH 1 STEaH 78% B Yudel o @il o
e difeaq -zee (Toet weedi = foeh @) den 9refmEm
Tgee (Sfea HeedieX) o &9 | U Sl @1 Siel AR et
o 9% 9IdH o ®9 | T S 81 BRI YUeEe o o @i
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Cay(PO,),. CaX, (X =F, Cl 3@ OH), (STEWI— FIANIEES Ca,(PO,),.
CaF,) ® facm 8, St f wiehe 9gHl o 9o ¥ek a1 &1 HiehRg i
@WW%WWW@W%%&WHWWWW@
o Iufkerd g1 §1 WIEHIGIE gy den el  Suftyd g € e, tfent
A formy qe@rd: Gehise @il o €9 H I Sd 1 HReRifaay qyaifta e
2| TTEhIfeE T Tehd Mc, WHIY] ST 115, WIS Fe7HM 289 gmol
de gt T [Rn) 57* 6d'° 75 7p° B1 THe! 3Teu 3Tig Al Sfeq
HqET § YRl % HRUN THeRT TWEA 6 T €

TRl Ao i BIEHT TH 1 o 3 ool o YUl TRAIfUesh el
ifefer T[0T ok SeleRTeh fo=TE o WYl HRof 7.1 H ¥ 7y ¥ qen 3 %o
wHifvees, e i TEEtTE i w1 yafet w w9 T R

ROt 7.1—- a1 15 & At o WATiuaes qem sifae o

Tor

TUHIU] ShHIh

AU FeAHE/g mol |

EREREERERIE]

AT I (AH) 1

/(kJ mol ™) I
il

AL /K

T/ [g cm (298 K)]

I

“E" twer 7y (E= 7=); " E”
R "R o W*Wﬁ’aﬁﬁNQ

N P As Sb BO
A

15 33 51 |83

14.01 30.97 74.92 121.75 208.98
|
[He]2s°2p° | [Ne]3s°3p°|[Ar]3d %4 s”4p° | [Kr]4d'*5s75p° | [Xel4f'*5d °65°6p°

1402 1012 947 834 703
2856 1903 11798 1595 1610
4577 2910 2736 12443 2466
3.0 2.1 12.0 :1.9 1.9
70 110 121 1141 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”; % vdd BIGERT © YT/ 38.6 atm W o- &9 3eafyraT arg ¢ 63 K

7.1.2 SASREI(+eh foamE  $7 Tl 1 HASThd i sereite o, ns’np’ B €1 5 qwl o s waw

7.1.3 UTHTOT TS ST
o=

oidean R B € a1 p ek srefufia B €, S gk seieiieh foad whi
arfafier wenfoe weH & €

1 o e Wl R g8 W Gegarst aur A (TR ue fow orawen o)
st o 3R o ghg et 81 N 9 P oo gegdiveh e o fommoia gig
Bt B eliteh, As | Bi dh Geddieth a1 ¥ ogd wH g Ut w1 St
21 e 9 el H qul W d SR/ A £ herenl w1 suiedd o SR 2

175, p =tk o
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7.1.4 IMEAT TEreHt

7.1.5 Toa=IERUTERT
7.1.6 <iifaes TUT

7.1.7 TR T[0T

WA fagm k76

ot H e T SR g W S e WHifveeh SRR W OIaR gfg o ol
Tt 81 sl p-hefia st formam o stfafie wenfie wd B R
o N GG 3Tedl | o @ 15 o dedl i ST Tl it 14 o dqedl
1 3TUen wgd i Bt 21 fafir smeee wAferal o1 emifera s fefatea
— AH <AH<AH, (¥R 7.1)

;a1 § A9 &1 3R STH TR WRATfvaeh SR | gig oF WY forakomdeshal
1 | T € Eeiiieh WY del H e Sl ogd Afueh el R

79 o o T T TR §1 SRS Tk fEIHE 1§ wefh o=
Gft 3 €1 ol A= T SR S W efeaeh O S@dl 1 SIS qel hieh R
a1eq €, oTdfTeh I Ufeat Suwrg @ qen fagmer erg €1 T e et |
HU qA AU R H gfg & HRO B| GG ot ¥ S F A9 Ay
R WM R Fgis § gig gl 8, W o, A 7o d@d © I IHeh
e faene qeh wed €| AIgeiSH oh 3Telel Hft o STEud YERid id &

JTFHIRTUT TERATT qAT THehl ToraTsiictar o Uid WM aTeft wgtar
T el ! WH SRl STEEAT —3, +3 1 +5 T SThR A1 ©1g eyl
T gfg o SR o § = Ht AR FH W -3 R0 ATed TSI HIA D
vafa wedt 21 ardd § o k1 sifan wew, foemer -3 StfeRdieRTor Staen H W
& 1S ATk S Bl o § A T AR S W +5 SRRl SFere oh T
e ¢ foe (V) 1 ThEE Sifaaefirs ATk BiF, €1 o | i @1 3R +5
STRATRT0T STaeel o Tfcd | HHl qef +3 STR sTaeen (Afehd e
T9E o GRO) ok T W gfg B ¥ +5 AR e & STl
SRS o6 Ty AR FH W EESH +1, +2, +4 TR0l 3Tawem «ff
Wi Lt 1 TR g +5 SAerienon sereen § geis & 9 Afieh Tel st
Fiifh TEH - FHeh e e 2, Q98 37 dal ¥ Sl o uie 5
w?|mﬁwaﬁmﬁwﬁ,ﬂ T +4 STTRIThT0] SToTTT TRRT
T Bl

Ao &1 +1 9§ +4 6 G SR Tasti 1 ygfa sva faerm
H SO i B 71 S & feru—

3HNO, — HNO, + H,0 + 2NO

THY YR WIThRY hi SFTHT T} Heaad] STadieniu] Taeu &R 9 37
A +5 3l -3 Sfierfiertor stawenet § SrEHETIad B Sl © et S
Ut TR forerer 1 +3 TR ST STHHIe o ges H 9ga st
TRt @ S R

TS 1 MUy Gedaeehd 4 € & Tl ©; Fifh had 4 Hah
(Th s a1 @9 p) & 5o o fou suere 1 9 dedl o @med e | o
d ek B B, S Se (HeEarst) o forq SuEnT foRy S Wehd €, 31d: Sk
TeHdShal 91 3 € S9 PF, |

2020-21



AMEEIS AT TETET 0T (e )

TESSH BIE SHR, 3= TTTHITHR, S=9 3T TITH T d Hehi i
SUCTSIAl & R ot o 31 Te& © o=t gt €1 reeisH 1 @ & |y
9 B2 SHR q 3o TTRTRITHHdl ael del (S8 C,0) & ™Y, pn—pn
agTEY oM 1 fafyre ygfa gl 81 5@ o & 9 ac pr—pn §¢ & S
Hifeh 3ok A Fersh 3 oS IR foafd e € fF o gl sifqear et
F Thd| T YRR 1SS S RSt o " U 6 (Th o aa A1)
Y Tk fEURH ST ®U W URN S ®, GROMHEEY 3Eeh! Sy Teedt
(941.4 kJ mol ') &g I=a B 3Heh foqdia Wik, efTer den qfea
P-P, As—As 1 Sb-Sb S Tshdl o s €, Safeh foemey difeaen staen
o ufcaer a9 A1 @ Tk N-N ¥, T PP a9l w1 37deT oot gial © sFiifeh
TOH 3Telt ToERl o SeU SiaNEeiaRiTeh Ut o hRUT §¢ TeTE A Bl
2| TR TgeoH | e g el Bl €1 S6eh HarsThdl ISl § d Herhi
1 UM T Rk € S THoh TR 1 G il 81 SHh] FeHarsTshdl
eheret 4 ek &1 HfHa @A o 3Tl EeSH dr-pr S¢ el o1 Gkl SiE foh
9 99 FW &, SqEnd R,P=0 T R,P=CH, (R = Ufewhdl 59@)|
TR qe ST Geh|UT el o T STt dr—clr Siel o1 Hehdl €, STl 3ok
P(C,H,), T As(C H,), S8 Aife feriel & &9 ® %l ot &

(i) gEeeM & ufa feramsfierar

Tt 15 % |l 9 EH, YR % FEEES o9 ¢, 5@l E =N, P, As, Sb @
Bi B Wehdl €| 3ok eIZEEel & D 101 RO 7.2 | <MY T &) TRIES I9h
i ¥ frafaa wfaes ufed™ <wid € segeel %1 wfe NH, 9 BiH, 7%
T € S foh SRt 5 oo et | Uik fran s wehar 21 aRumeeey,
TIEEE! 1 STTERT T[0T Sl 21 ST el Tk Jg STI==F <, Sk BiH,
YeeTdH STTEEe g1 &Rl ff 3H o § et B

NH, > PH,, > AsH, > SbH, > BiH,

AEEISH i o9 fagd FocHHar qe1 B SAHR & HRUT STHIA 39 T 59
ST | BTGSeI TR 81 AL FRV 7 R 39 e IR I PH,

T aifus e T
HRUMT 7.2— G 15 oF al o §1EgIESl o IUT

T (\VNHS PH, AsH, SbH, BiH,
TeTieh /K 195.2 139.5 156.7 185 -
FIUAH /K 238.5 185.5 210.6 254.6 290
(E-H) &4 gt /pm 101.7 141.9 151.9 170.7 -
HEH %1 (%) 107.8 93.6 91.8 91.3 -
AH/kJ mol ™ - 46.1 13.4 66.4 145.1 278
At (E-H) /kJ mol " 389 322 297 255 -

177, p-scih o dcd
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(ii) otferdrs o ufa feramgierar

¥ Tf 79 q TR & RS- E,0, T E,O, 9 & T@ HI oA
ST ST 1 AfaES 1 STt sTaer o SiaaEs & ol |
Afrer STeedta B 81 o § e S W STedid 07 Hedl 21 AgeeH 3 hIh R
% E,0, ThR & e quiqan sieia § Safe i qen Ut &
Sugedl qen faeme & e e )

(iii ) T o wfa feramefierar

T el 1 sfafwanet § demeet &1 4fEi- EX, 90 EX, S 81 e
o HANSTRAl BT | d Rl i U o RO 98 YIRegE TEl Sl
T2RATE TEEAES! 1 ST 3tfeieh egarst el €1 AIgeior o 3Tardl 31 gt
Teell o ZEecEes Tl B ¢ TH A% &1 %R0 © fh U=RdEs § +5
SHFIIRTOT ST YR BNt § Safeh TEeangel | +3, <tk i i YT &
+3 SRARTT ST I qorl | +5 SRt feee ¥ fush gidl € o
TeTeasel § TeEdSH U1 ST B 1 e o o Shee NF, &1 e
21 BiF, o Ifafad 9+t Ttees & &9 ¥ Tewdst UHid & B

(iv) argett o ufa foramsiterar
g gt q gl o @ erfafwan sk fgeih Aifes o € o 718 -3
SRRV ST T 1 S Ca, N, (SHfewrm Teeree) Ca,P, (Shicerem
HEEEE) Na, As (Hifeaw TEAES) Zn, Sb, (S waHmEe) qe
Mg, Bi, (Friiferm fammeme) |

SEER0 7.1 Fufy Igeie +5 ATaiiehiu Sferel 9l €, wifeh I8 UReles el sl sHrol
HiS!

g g | n=2 €, T ohael s qe1 p et €| SEH WEHASehdl i =R ¥ ST
YOR FE % U d w1 71 Eifen 97 teRaEe T8 a9

SEERUN 7.2 PH, 1 39%i%h NH, &1 3T9&l ¥ Bl g1 2

EEl  NH, ! wifd PH, 319 59 ST § BRgeM a4 %1 weral § afud 7 8, 3&ft
R0 PH, &1 F9¢Mi% NH, ¥ %9 g 2

agAREa 92a
7.1 P, As, Sb @1 Bi & IEeaizel ¥ TSR dAius Hegdst i 8 ©?
7.2 9t 15 % dcl o TESRS § BiH, 999 Yool AT Al 2

W foam 48

2020-21



7.2 SEASCE ferrer

SRS

TEASZISH 1 AHNIS IRA A1 oF FAhL0] adl YAISTt 3THaq § fohan S
21 Y8l %a AgeisH (Faerieh 77.2K) @l il © e ST (Saerih
90K) 9% & Sl B

TRl H STEAESSH a1 o fot smifam Feiige o el foeram &t
Hifean TE2Ee o WY AR HUE S e—

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

=4 sifufshan § o€l @ § NO @1 HNO, sft sd &; 37 ergfsal =i g
1 Ui SEHe Jad HowRed 3T o welld faeeH o @ yarfed R
e T wehal 21 39 I SEhME o g staEed ¥ oft wrw feran S
Gehall Bl

(NH,),Cr,0, __ ™ . N, +4H,0 + Cr,0,
3fd YE AT | AEgoH Hifeam a1 J4REm USiEe o ardig o7aeed 9 of
S T ST Eehal 2l

Ba(N,), — Ba+ 3N,

Tor
TEAEESH & TR, TR, TWEE a1 sifavel 19 8| A1seeM A & 2
TRt gaeenfer N den '°N @) skl St o faeiadr sgd %9 € (23.2 cm”®
Hfd @fer STet, 273K dI9 de1 | 9R I W) d feHiw R d@in ot %H
T (|l 7.1)1
N=N s %l o0 9 Tedt o HRUN SEAESSH HHL o a9 T HIH!
affera 21 zrafy, a9 o gfg & @ foramsiicra o<t ° agdl 81 =9 49 R I8
HS UG oF W1 WY G Sk I 9 9 STME RSl au1 AU
o WY FEHASH EIESl i Sl B farme sfifma ¥
6Li + N, __9 . 2Li,N
3Mg + N, ™ , Mg,N,
I I I UG | S 773 K A9 W I8 TR oF A1 Gt

Bt SR a9 & (BTe YhH) |
N,(g) + 3H,(g) 73K, 2NH,(g): AH® =-46.1 kJmol '

SIEIESINM, had T 32 A (T 2000 K) W SE3iadSH &
Y HA T Al e, NO oA 2

N,(g) + O,(g) ™. 2NO(g)

SIEESSH 1 T SUAN S dU e g I S WEAl (SERW— shiedaH
WEAAES) oh i § ®) SEl AfRd oieRul il SeRgehdl el ©; @l S gEe SuAm
B Bl (- drel iR Wie saw, sifufwaniia WAl & fau sifea aqert) 9 Aeeee
H ST Sfaeh gl we @ Gl % fou wefias o ®9 H R shEEsdt § e 2l

179, p =l o
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BEEQ01 7.3 wifedqw UaEe o g STaEed i stfuferan fafan)

g6l WifeTw UugE qidid 3Tueed | SEAESH 19 < €
2NaN; — 2Na + 3N,

agAERT 99a

7.3 N, & o a9 R %9 forawia i 27

7.3 Z@fern

2

e =

fat=m
it w8 (ged) wene H oy den fuedt ¥ sufted W 1 Wel T@
eSS et gl o faeed @ odt © Ssrewoned—gfn
NH,CONH, +2H,0 — (NH,),CO,  2NH, +H,0 +CO,
B T W T, ST qEui O 9w B €, S Hifes der @
Hfcaem eEgiaEe 9 foma w6 W faufz & I[ 2
2NH,Cl + Ca (OH), — 2NH, +2H,0 + CaCl,

(NH,),SO, +2NaOH — 2NH; +2H,0 + Na,S0,

ek T W A1 FTeR Uehd gNI S8 Sl 2

N,(g) +3H,(g) 2NH,(@:; AH®=-46.1kJmol’

A-vrifere fagia & STER $=a <« it ffia & o fou ereat g
21 ST o Seured o foIu egeperan uRferfaat 200 x 10° Pa (@ 200
AGHSE T, ~700 K a9 T2 oSl "1 H K,0 de1 Al,O, IR 3T
HATFATEE S SO 1 STANT €, Tk T STel Wi i w1 <L g% ol
Goh| ST o ScUR o fau yee-fest 7.1 & gwitan @ B

|
.
=

20 MPa

IA
SRA 3THAES
700K | ALO, + K,0
‘qT 3
ferar 7.1—3mifar 3R % o yare-fa=
—
(N, + H, + NH,) s NH,

W foam 80
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ST

ot
A TR il TeErelt, TEH T R Eet fedi qen e hH:
198.4 K T 239.7 K 21 51t sl “fifd &t 5 iR S sraeensii § 9 eEger
e gr1 siferd eIt @ e RO Uk oMl 9 FeFi o W gHeh 7]
FIHM o SHR TR TR T k1 S1den 3ifereh g1 €1 STt o6t 1] frkriia
fRfre) ¢ oo ol W Trgeiee WA 21 g9t U fos & SgER sed e
A& TS q Th ThIh! I 2l

I TG STt W sty e 81 OH 1P S oF ol SHehT Sl
faera gefera: e 2

NH,(g) + H,0() = NH’, (aq) + OH (aq)

TE STl o WY STHIEN @Ev St 8 3eened NH,CL, (NH,),SO,
M| T o & oF &Y § Ig 63 91gsi o o0l o fofermi 9 Seh
TSRS (FD UGS o Vel SedEel) i Eafid wid g1 SH—

ZnS0O, (aq)+ 2NH,OH (aq) — Zn (OH), (s) + (NH, ), SO, (aq)
(Toq FeET)

FeCl,; (aq)+ NH,OH (aq) — Fe,0,.x H,O (s) + NH,Cl(aq)
(0 AF&T)

ST 370] o ATE2IS TLATY] TR Teh UehTeh! Solerd<l et shi Sufefa g
TEY & T T TS T UhTeh! FTeA I hich oI STIAI o T S
ST 21 T8 et ARt o 9 R Cu®” 9o Ag” S oTg STl Rl e
H ST €

Cu”’ (aq) + 4 NH,(aq) [Cu(NH,),]*"(aq)

(e (T <frem)

Ag’(aq) + Cl (aq) — AgCl(s)
(TTEA) (Yod 3Ta8M)

AgCl(s) + 2NHg(aq) — [ Ag(NH,), |Cl(aq)
(¥ TFET) (YTEH)

AT e AEISHI Seeh! o SR (THIFEH g2, i, Smifm wiehe qen Hif=m Tethe)
A S FFETF AN % ST § ST o o 21 f @ T one s waw §) 5
T weftaes o &9 | of ST | et @)

181y p =l o dcl
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TEEOT 7.4 NH, 59 &R %l WE FaeR Fi w27

Ba ST H RIS TRA] W Th THIHT Soiae JTa I&H i o fau suersd §
(AT T8 T HNF F W SRR FIA T

QAR g9e
7.4 STHIA &1 Al &l FgH o fou eewaes fefaei &1 v sl
7.5 Cu®' oo & Wy st 9 o et ©7

7.4 TZCOE & eIt faf= fferfiento sTomensti & s SiieTse s 81 37 sfioeel o
Sisarss W, g7, forer den sifasw T1-w9 wRoft 7.3 § U T ¥ sAwel w5 =
TEH e TS HTA A1 e el bl Rl 7.4 H & e 2

ARUT 7.3— ATZSISH o 3EATEES

SERILCIER R EXIES N,O +1 NH,NO;, —™ 5 N,O + 2H,0 T T, S
(SIS (1) SATFES )

TS HHEE NO +2 2NaNO, +2FeSO, + 3H,S0, | UEM @, S
(SIS (1) 3TTEE) — Fe, (SO,), +2NaHSO, +2H,0

+2NO

TSN RSEEEE | N,O, +3 2NO +N,0,—2X _; 9N, 0, e S\, swdta
(FTESSA (1) ATFES)
EEEERESIESERIES NO, +4 2Pb(NO,), —#5_, 4NO, +2PbO | T 7, st
(A (IV) HATFTEE)
TEAIENH SSARIAES N,O, +4 2NO, 3;‘; N,O, TEH 39/5d,
(S (IV) SHF1ES) 3T
TS USRS | N,O, +5 4HNO, + P,0,, — 4HPO, + 2N,0, | ¥&H 3M, T<i™

(FTEEH (V) SATFEe)

WA fagH 82
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7.5 Slcee @ T H,N,0, (FEIEGH ) HNO, (egd o), HNO, (T=fes

STR) S ST 3R S B0 3T HNO, He¥ Wewyl 2|

fa=m

v §, efek o, wi" o f@ld (W) ® Wig H,S0, 91 NaNO,
St KNO, %! T &¥eh W fehan S 2

NaNO, + H,SO, — NaHSO, + HNO,
ek TR W T8 Ed: AZeE YohH gRI S Sl 2|
T faftr s (NH,) o srgAeeta Silefis g1 SO Silerisnor ™

aenfia 21
4NH;, (g) + 50, (g)

Pt/Rh TSl 3SR

CRE)

ARUT 7.4— TEEIH o TGSl i F=HAT

N,O

NO

N203

NO,

N204

N,Os

i\i:N::o: H-NEN_b:

:N=d:<—>:N=6:

N—/N <« _ N —N
ol o7
N «—> N
e Ny 'Q/ o
0 o: o) o
O O p
N —N > N —N
LNy o Ny
O N foX G
X o) i :
N TN\ L AN
6 No. 57

2020-21

4NO(g)+6H,0(g)

N—N—O
113 pm 119 pm



SEERUI7.5 NO, fgfiga = et 22

& NO, ¥ Wavhal 3o fowm W # = 31 9% s yed fguw soieed
U HI We AR w ¢ fgam T W @ wmh N0, v # wiaEfiq
g St ¥ fEd soiwed w1 wen §w g

qgAteET 92

7.6 N,O, ¥ TEeIS i TeHarSshal 1 87

H 0 §9
140.6 pm
\O

W foam k84

50 YR T TEfe sifeegs sfrdst & @ g4 w NO, i B
2NO(g)+0,(g) 2NO,(g)

fafda Tsgiom eEefemEe o § S HNO, =i

3NO, (g)+H,0(1) » 2HNO, (aq) + NO(g)

faffd NO g: =fehd &1 St € o Siefd HNO,, 1 STHeA BRI ST+
68% FSAH Tk Hifkd foham S Tehel &1 W% H,SO, G FAsieiiaio ¥ 3 98%
% Tifga fman ST Tkt 7

ot

og T TEH 59 § (Tedish 231.4 K a0 F92ish 355.6 K) | TN it
o efesh 3T § HNO, 68% S Il © 1ol 0k fafiTse s9 1.504 2l
T T eteen W, HNO, i S&=F1 SHqe & s fo fom o fammn mon 2

Seftg faerma § Efes o Yad o 1 T HEER il § adl
TSI SR Agee S < B

HNO,(aq) + H,O(l) = H,0"(aq) + NO; (aq)

Tig, e 70t Yaet fRdiehieh © qe W1 Ud wifeqd SiEt Schte ergat
1 DIt Nferehar Urqetl o T fafehan shear 81 HfeRdienor o Scurg o7
1 Wigal, qM9 a1 ATfihd 8 ol T i Yeptd W R €

3Cu +8 HNO, (79) - 3Cu(NO,), + 2NO + 4H,0

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

e a3 e st o WY foran e W N,O e /% 377 o 19 NO,
T 2l

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

Zn + 4HNO, (¥7%) — Zn (NO,), +2H,0 +2NO,

% e (S Cr, Al) 9% TEfesh ot o faoia 7 et w=ifn org
g W SAFAEES F1 Ydell Tfehd W a7 Sl 1 FE AuTgeH T Sk At
1 9t TeRfIRd Yl 1 SIS TS 31 H, shis hia- SESAEIES |,
TehY e 3T | qe TIhRY ThITWhITeh 31ed § afrerdieha eral €|

I, + I0HNO, — 2HIO, + 10 NO, + 4H,0
C + 4HNO, — CO,+ 2H,0 + 4NO,
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S9=IST
Efeeh 3TF &1 @ SYAN Il oF A SHIFMEH Agde oA au foehies T URRl dehis |
IR B Ol 7 MEeel o SR W B U8 AEINCER, TEAIERE aUl 31 shiseh "8l
Aifitent o forer o off TGt Bl 1 THoh 3T W@ SUANT e Wil o SRAT=R, Hgeti o fHemron
3R Yehe derl o HfafihRer o &9 H 2

7.6 PRBRAD
AR

P

N

P

P
y
/AN
—LP/

o 7.2— vad HIEERG

/

P
N

P

P

N\ /

faT 7.3— T BIEERY

P

By

N
P

\, /

/

P"_ P y
N

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

t-gera et

T o fau guiifed @ 9o@ Tder Fe* oMl &1 ARde 1 TEfes
fiFaEe | oTufad S 1 el W A e 7, St Fe?* § sifaferan #1 o
{1 1 Gepel a1 €1 T TI&T01 FHAE1 8L ST o Sed1d T o a
T Hethe faeer faam o v reaegee TEe & daR & HeR |
e 37 faee: feman ST 21 forera qen Jorfie ot aigs W U
O I HT T faerad o e AP i Sufedfd 1 Gehd i @

NO, +3Fe” +4H" — NO + 3Fe”" + H,0

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

vAq HERRE
Teh IR YAqE 3 21 7 feriet, St § stfaetd 1 wieH SEdehEe o
foera g & qen ofeR # i g @ (TEEdf) |

Afehg agHed ¥ I8 S9eid gU NaOH foera & Horehk PH, 3d1 2

P, + 3NaOH + 3H,0 — PH, + 3NaH,PO,
(Tifeam TRAFRICHRES)

P, st ® Fvig TG o HROT, ST HI Shawt 60° w1 T, Yo
WITRRE % TR § qen gm aRfefad 8 s o greeenstt 9 ifus
fepamefiet g1 21 %1% =g o dSft @ 1 wsheat P,0,, % U¥F vad 4H 31 §

P, +50, — P,0,,
7% fafasa =qehaata P, gl @ =1 gar & S fa= 7.2 0 faarn mn 2
A THERITE
voId HICRRY i 5& 3R arameRel § 573K a9 R s & e T HH W
W Bl €1 SE el IR RE Sl Sed g W T fRe S € @ s

IR o Waeenell w1 Sl ura B 21 ol BIehRY o -SiE

Y Uk A Bl Bl A8 TEH, SAfaver qon S ud hied
3 SEETHRES ¥ sifaer ) THEiE 9 W Al BT, Y6 HeR
/I gor ¥ 9gd %8 fwarnie g 21 7 R | < 7 e 7w

P Jga! g € e P, S Jfae % w9 § TH-g ¥ 98w
& S fot 7.3 | fe@rn m R

P y

185 p-WVEF; & I
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7.7 BB

ST

Earcilareare)
T HICRE o & & Bl 8, o—hiel BIEHRE qel B-hiell HIEh | el
THIERRE i 803 K W, &% Afciehl § TH i T q—ohiell BIThRE ol 2l
T 9 o Seduifad foran S Gkt ® e s9eh fehieel STungef, ushaer A
fremaae e €1 98 oy | erdihd &l Bl kel HICHRE Yo
HIEERE 1 473 K 19 a1 S0 < W TH ok s Sl 21 T 9 § 673 K
qoh &1 STerdll
fa=m
HITHA, Shicqdd HIChRES &1 St a1 9 HC1 9 ifafehan g1 o <t 2

Ca,P,+6H, — 3Ca(OH),+2PH,

Ca,P,+6HCI — 3CaCl, +2PH,

TN ¥, € ¥od HIEHRE 1 CO, 1 3Tfoha IRyl | |z Hifeh
drel faera= o iy T Hieh o S 2

P, + 3NaOH + 3H,0 —» PH, + 3NaH,PO,

(Hifead BTEAIHIEHTEE)

U5 I H I8 SHOeRiA Bl § Wfd P,H, A P, o arSd i

Iufefq o HRU1 I8 SaoEie 8 S €1 SRfed ¥ U8 w3 % fau, 39 HI

¥ arerRifd o S €1 S99 wemifem sTEeEe (PH,I) 99 ST St KOH
Q arfuferan T W HEEH T 3 2l

PH,I + KOH — KI + H,0 + PH,
o
IE T CIEH, TSt Al & THM T Sl ST el 19 21 a8 HNO,, Cl,
qM Br,, 99 ST ReRT o aTodf shi SIfceged AT & Hueh ¥ o+ R fawwifed
=t 2

% St | 7ok ®9 W faeia 71 PH, &1 Sieia faea yemer st sufeafa
¥ forafed BT T HERRE T H, 301 81 FIW Hethe 1 A NS
fgeTa gR1 STeRifod T W HId FEFES WE B 2

3CuS0, +2PH, — Cu,P, + 3H,SO0,
3HgCl, + 2PH, — Hg,P, + 6HCI

HIERRE AT 1 e ool &R 1T & q1 37l o @Y BIehifEn
TR 3t 7, SSTeomed-

PH, + HBr — PH,Br

IR T Td: Thd & 1 dh-h! &9 U STAN et faetent | foran smar 21 chfeqan sz
T ShicHH RS o T o1 BfEd ik T | theh o Sl @ e 19 Seo=1 gt €, ot
& IR Tohd o &Y § HE Hl F| T8 gAuE F Ff v el B

e foam 486
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SRE0T 7.6

e WE ¥ 7 fag = 9d & &% PH, &1 Ufd anem 2
AR B

&&  PH, HI S Tl § fohan ohxar @ f99€ PH,] o191 € S 978 <91l € T g9eht wepfa
PH, + HI — PH,I

THIERIH T R T A BT IRl & HROT PH, SR sfufwen o ogd
BRF B TE FE @ D
TR 92

7.7 (a) PH, ¥ PH," &1 37l 107 aifures 21 4017
(b) S PH, 31/l ¥ ifafspan el € o =71 ol @7

7.8 1 B W& Y0 WERE 1 CO, o 3Afeha IeRvl H Wix wifeeh Tiel faerq o e
™ w22

7.8 BRBRAD TIERRH T YR o 2cES ol 8—
e

7.8.1 RIERRE

EAEE SIMES]

PX, (X=F, CI, Br, I) 91 PX; (X=F, Cl, Br)I

o=

Tg T WIEHRRE T Y FAe varfed S ¥ e B @
P, +6Cl, — 4PCl,

S B

T e FANES it STfafohan Yoq HEhRE o WY & 9 o wra foman
0=

P, +8SOCI, — 4PCl, + 4S50, +2S,Cl,

Cl

\\\\\\\\\\“" o

PCl, +3H,0 —H,PO, +3HCl

a

I8 UEN deita 39 & qen T 1 Suftfd # o stosfed @ S @

Cl

7.8.2 WRIERRE

T& CH,COOH, C,H_OH S ~OH HYg I3 sk AMTehi o fohal el &
3CH,COOH + PCl, — 3CH,COCI + H,PO,
3C,H,OH + PCl, — 3C,H,Cl + H,PO,

THHT Mhfa RS & S =el foa # femmn @ e wieeRg SP° gfa 2
faem

YLTFANES IR TS Yo hIehRd 1 I Fard o offue | sifafsran 9
ERcIR
P, +10Cl, — 4PCly

T HIERRE W SO,CL, 1 f5Fa1 gR1 ot s S Teha 2

P, +10S0,Cl, — 4PCl, +10S0,

187, p =tk o
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o
PCl, T% Foih! HIq-Yod WISeX & T 70 o919 ® 98 Sl $7vfed gl POCI,
< € 3N 3ida: I It § qRafid g S 2

PCI. +H,O — POCI, + 2HCl
POCI, + 3H,0 — H,PO, + 3HCI
T S W T SeEufad gl § TR stk T i o faaifeia g s 2

PCl, —™ 5 PCl, +Cl,
g —OH UHE T H1a(ieh ATkl o Trer IfAfehan ieh S Fl =i
¥ uftafda =2 2 2
C,H,OH + PCl, — C,H,Cl + POCI, +HCI
CH,COOH + PCl, — CH,COCI + POCl,+HCl
gew faufe@ oqe PCL, & T191 TWH % R G FANES SAT 2

cl 2Ag + PCl, — 2AgCl +PCl,
Sn +2PCl, — SnCl, +2PCl,

THHT AN P HTsifeh ARl o HIATor | fohan e € Irewong—
o CoHsCL CH,COCI
S %o qe e greenad o gt See e gt gt § s
Tel g T #)
Cl @ fRefia (equatorial) P-Cl sl TG |
Srafer 31 el e (axial) FRef i @ 9 1 3qH GH FRO 7
& o feftar eneier et 1 ot o o1l (axial) ST el W et
Cl fhtior il 2|

Cl

ﬁ wd 0%g
v}

Saweor 7.7 PCl, 78 § @ ¥4 31 €2

zar  HI I Sufedfd ¥ PCl, Sol-3T9ufed B HCl & @ T 2
PCl, +3H,0 — H,PO, + 3HCI

GEER01 7.8 9 PCl, % UiEl 3Te FHged €7 39 S I gfie Hifsm)

& PCl, & i ffRfad 9= 21 e I8 fRefE (equatorial) P-Cl 2Ts
T € W < stef ensiy T @ den Frefta ensit @ = €

QAT 92t
7.9 T T 5 PCl, & T HW 72
7.10 PCl, & S § sAf4aforan w1 dqfaa wie fafau)

W foam 488

2020-21



7.9 BIEBRAD ISR e AR ST a1l €| TR o Heequl sflagiaret g, M
m =t fafy g 3t et | Suferd | Afaiafies oel & arvft 7.5 §
T T 1 SieeTRl o WEed H,O 1] 31951 O-TRA] o Je HTd 91 AN

1 3ftc ¥ WER Heiferd eid &1 %5 Tecqul stiisral o1 9= fof 7.4 o
G E -

ARUMN 7.5— WIEARRH o TRt

BTEUH IR RH H,PO, +1 TH P-OH YId P, + &R

(RIEhTTR ) 3 P-H
TF P=0

st wremRd H,PO, +3 3 P-OH P,0, + H,0

(RTEmIfTR ) T P-H
TF P=0

TR R H,P,0, +3 T P-OH PCl, + H,PO,
Y P-H
3 P=0

BTG IR H,P,0, +4 IR P-OH A P, + &R
g P=0
TH P-P

SRR H,PO, +5 T P-OH P,0,,+H,0
T P=0

TR IR H,P,O, +5 IR P-OH T THIEhIR
g P=0 3T
TH P-O-P

HeTh eI * (HPO,), +5 @ P-OH HITHIE 3T
@ P=0 + Br,, 9= 7ol § T
= P-O-P

* heel ager] ©Y ¥ IR (HPO,), & SIfaeifim syerer arvit # g 73 &

SHFISTAl H TIEhIE 311 TRATVSH gRI Sqoheis 1 &9 9 oy Tear 21 geft
Il § HH-T-HH Teh P=0 Y& a1 Teh P-OH ¥ a1 €1 39 STeriereai
o, Fo T repRd i 1 STerfietor staeen (+5 9 &) 8d 8, P= O a1 P-
OH 3Tesi & faftad a1 @ P-P (S H,P,0, ®) a1 P-H (S® H,PO, ®)
e B §, W S TET| ISR i +3 SRRl e ol 5 STl hi
wafa, 3=a o1 T SAferefiehtor stereenati § STEHAIad B oTelt gidt ©1 Sl
o T snefwichRg 3Tal (A1 WIERRTST) TH i T STHAMTIGG Bl
MR 3Tret (A1 HIChINHSTT) del BTk <l B

4H,PO, — 3H,PO, +PH,

189, p-=it® & a
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@/(llk (L)OJ’ N EA AR AR s
e e //P( Q 9
G A F o) ‘oB)
AT (HPOS)3 (HPOS)3

e 31t fH P-H o1& 81d €, Yoel 3T9=maeh U a1t & 21 gHiferg
T HIThRY 377 § & P-H 3T B4 & R I8 T 3Tos] STTaR € a9l
3 I & oI AgNO, Tl wifees =it | srufed 2 3 2

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

A P-H 3TEY AIFd Bt H &1 3d 9o &ehal | &ig fiekt &1
99| oherel & €Y BTESIST T SEAA AT B B S SR eehdl Sead hid
g1 P-OH o1 ® TaieH & 9 I8 wd §1 38T H,PO, 9@ H PO,
T fgamehta SR fremeaa §; Fife H,PO, &1 & § 31 P-OH 3TaY
del H,PO, 9 i &1 €

S@Ee0r 7.9 &M HyPO, 1 T & MHR W 3HHT STeFeh FeR hil T HT Fohd &7
g7 H,PO, ®, < H WA P WA & WY seferd € & S 36 37 i Sqeraeh 1o
T 2l

qAAET T2
7.11 H,PO, %! &TRehal F1 872
7.12 91 Tl & 5§ H,PO, &I A FW 77

W foae 90
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7.10 2ot 16 & e oK I & M 16 F TR T — AdSH, Tew, faetem, dwfe,

7.10.1 3UcTRLdT

i e ferefeam ffed &1 98 Fefi-Fft hohiSi TYE F e T
S 81 78 A, S o forw ek oA % ves 9§ oged— g3 ® U Gehl o
Tk GHETSTE! T IO o T FUM 8 1 AR SATa S €1 fershier SR
Gl | =1 q SRS STeren Fehl SR SgHl Al oh 3T HeEd Uil Wid
geelt W gt Al § U Saier g sifush wRa § O ot @1 Uit ok
FSIHM T T 46.6% TS o g1 FAfHd €1 3k 919 | 319 o 3T ER
20.946% 3ATdSH Bl 2

BTt qUudt § Toehl F1 STASIA e 0.03 T 0.1% T, T Faee
H Hewl qeaddl Hewdl o ®9 W fFH CaS0,.2H,0, TIGH @@l
MgSO0,.7H,0, e BaSO, T GehEel o €9 § 7icHT PbS, TR =is
ZnS, HIM TREZ CuFeS, ¥ TR WAt €1 T i &R T SArarget o
BRSNS TehlEe o &9 | U Sl 81 e grell; S8— i, WM, oieg,
I, WX, ST 99 A | Hewd el €l

foehifem qen Soafam AehiEe sl | o1 Hoiiss! qfl SqUssl o &9
o 9 S #1 gt gehfa o enftem qen ifem @t & fosed sare o
w9 4 a1 S @1 fereiiEm us gydifid Aearaisma ae €1 39t Hohd Ly,
T F&AT 116, THIU® SHM 292 gmol ' a4 SeRie fo=md [Rn]
5f* 6d'"° 7s* 7p* 1 Lv ! ohelel 31c9 HEN § & SR S Gh1 2 9 SHeh!
ey oft o1fd ey © (Ve o1 off B 1) | TH HRU W TEeh I kT A
& & g 2l

Tel fereRmifem w1 Sight o 16 o 3T qal oh HeaqUl WHIves T
fifeer o1 qon TR fa=E aroft 7.6 W U T B % waifvae sifas
A TR T 3R Seh! Tt i fere=r ==l w1 T 2

ARUTt 7.6— 91 16 & dwl & H/Y Wifqsw O

TUHIU] ShHTh

RHIfoee FHH/g mol '
TR fo=ma
Hegars 5591/ (pm)®
s 591, E /pm
o fe T
/A,H kJ mol*

AT Tt
(AH,)/kJ mol ™

IEEGE RG]

8 16 34 52 84
16.00 32.06 78.96 127.60 210.00
[He]2s’2p" | [Ne]3s3p* | [Ar]3d'%4s’4p” | [Kr]4d'°5s°5p” | [Xel4f *B5d'%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

191, p-=ish o el
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¥ /g em (298 K) | 1.32° 2.06" 4.19° 6.25 -

f

e /K 55 393 490 725 520
FAYHR /K 90 718 958 1260 1235
TR e -2,-1,1,2 | -2,2,4,6 | -2,2,4,6 -2.2.4.6 2.4

‘A T P AT 9 Tes W fawaeraey 1w 9w g7 | tETae ®9, 673 K.
* STfeRATS, SIS TGIRIEEl, OF, T O,F, H Shuvl: +2 T +1 STeRAHIT e Fodt 2

7.10.2 SRR fa=ma

7.10.3 UTHTOT qeT
SIPEIRPES)

7.10.4 3T THeHt

7.10.5 TAGET oIfeT
T

7.10.6 ToIRIGRUTERAT

16 % el o AR HIRN W B TG ed & T HA TR
nsznp4m%|

T H FW 9 A= & SR F@1 W DI hI G H Jhg oh HROT A a0
] et o W H i wit ©1 qenf SRS TRA] 1 SRR ST9ETR
WEY B B 2

il § 9 F SR 9gT W A TOd | FH Bl 21 THHT HRO SHR H
gfg 21 qurfa 59 =i o qol 1 ME el 1 W o 15 o W el
o dedl @ Tt g1l 1 SRt %R0 7 © R ot 15 ok al o stfafie Tenfae
a erefafid seieeiter fomme o p—ehersh Sufterd B €

TS IRHIY] BT GEeG Tehicl o U] ST Selareq aifed el Hoht i
UL T HUMHF il 71 9T T ¥ wifd@y qF IH: 389k A1 wA
SRUTCH BId ST 2

TS o a1%, SRS i foR[GRuTaTRd &1 AF, 99 Il § Ioaaq gl
21 o W ] shHish W gfg o e fagdRTeRehar e gt St 81 3ol
e YEivia g @ T sfefise @ Wieditem qo wiferss e o gfg et 8

GE(E01 7.10 = 15 o G Al o dcall i ol § o 16 o deall 1 YW FA T o
HH GH=Iaa H Bl ©, 2

gal o 15 o el § SAfafie Tt Wi Srefuia seleeiten o o p-sherh B 8
37d: 7 16 o Tl i ol | 90 © Soiae ol TahTer o aga 1k A | sl
1 SRl Bl B

7.10.7 ifeer TqoT

W foam 92

a1t 16 o o HD Hifdes O TRl 7.6 H KU T B s qen g
a1urq, faefifam den Jogftom Suurg & Safeh TeifEg Tk org 81 diefem
et g © o orew o1y ® (219ig 13.8 &) | weft ae eraeuar weivia
F ¢ W A 3R ST W ] i W ghg o WY el e
FaMln W gig el 8| SRS qe Tewh o Teish SR FeeiT o e agd
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7.10.8 TrETATR 0T

S A I TR TCHIOHAl o SR T HHSE S Fehel €| STeReTeH
fgmems 319 (0,) o &9 H faea™ i 8 SHfh Heh TR 1 (S,)
% ®q ¥ fogme g 2l
TRAIRTUT TeeTy aer Taratie feramsiicrar ¥ wefaar
M 16 oF el IS AT EET (TRU 7.6) WeRid wd g1 -2
HATRETeRToT STl oh1 TATforeel ol | e W1 AR Tl €| Wt =a wiqug &
~2 STRAIRTT STarEen YRR Yl 1 SRS 1 faRRocHRdl Sgd 3=4 e
% HRUT OF, o SRV i DI HT s 0T Sariihior sTaeen +2 71 a7
had 2 RUMCHE SHFIIRLO SToeen S 21 aff & 31 acd +2, +4,+6
SATRATRTT SFaETT TR ©, SAfehe +4 A +6 Sfuss g 81 e faetifem
A1 ST QAT SRS o T ARl B +4 Sferdiehor seen o
T o Tl ARl § +6 iR Sereen <uiid &1 av | e i AR a5
W +6 SFHHT STaLAT HT T T & AR +4 AR el h
e sigal & (S1fehd 971 9E) | +4 T +6 STTRiehor steeensti o e
Wik 9 U egdS g 2l
TS Rl STHHT AR
fodtar amad o Sufeerd p-sciieh o o7 TIEA H1 wifa TS 1 STEH
IIER Tk B HR T 3= TSR o HRUT Sl & B SHR a0
=9 TaE RISl o JoTel &1 Teh fafme ISR SId § 96 gEgsH a4
1 Sufeefq @ S foF H,S o & e s 2

SMFHSH | d FHefehl 1 STl F FHROT 3Hh! GedaISIhd 4 qs Hifid
Bt € 3R =R | 2 ¥ ifirh gelw B1 gEd iR ol o o dedl o s
FI9 1 FIEIR &1 Ghel € iR Hegasihdl 4 9 stfue it 2l
(i) TTESIe o wfa ferameiterar
i 16 % Wt 9 H,E (E = O, S, Se, Te, Po) ¥R & FEIRES AW &l
TGRS o HB 0 ARUT 7.7 § KU M 1 TR A o1 H,O | H,Te T
Ta 21 el T F gty B At A F e T W F e a (H-E)
e el o et g/ GHe S Hehal 1 & (H-E) faaet woedt § o

ARUT 7.7— T 16 o adl o EIESIES! o T

o

T /K .
FahR /K

H-E gf/pm

HEH %I ()

A;H/kJ mol ™"

A H (H-E)/kJ mol '
IERISERTSHEN

* SeAtg faera, 298 K

H,0 H,S H,Se H,Te
273 188 208 222
373 213 232 269
96 134 146 169
104 92 91 90
-286 -20 73 100
463 347 276 238
1.8x107"° 1.3x107" 1.3x107* 2.3x10™°

193, p-=dfeh o dd
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H = &1 AR A T HH B o HRU BELEES! oF Ay @t § Wt H,0
T TR H,Po T HHI TNl 71 i1 o Afdfiad qeft gegee STq=mash o7 ot
2§ 9o 98 0 H,S ¥ Wt H,Te d% =gl ¢
(ii) 3erdro o wfaq feramsiierar
% @l 7 EO, 9 EO, YR °h SRS 991 € el E = S, Se, Te el
Po | 3N (O,) T Teh TRHAFEE (SO,) T & vafw fachfm sesirrzs
(Se0,) TH 3 T TRIHFEE I AT=EF 01 SO, ¥ TeO, Toh HH Il Sl
21 SO, TH TIEEF ¢ Fafh TeO, Th SFIHRE ¢l EO, FhR & e
o AR gewt, faeifem qen gfam EO, TR o 3{1ES (SO, SeO,,
TeO,) f T &1 IFl JhR o SRS Tla Uhfa & &t &
(iif) Bl o e foramsfierar
T 16 & 9 EX,, EX, 91 EX, ¥R & 3% Tolee 94 8, Sel E 39
il 1 g ® 9N X Uk FANA €, RSl T LT F qA K HH §
F>CI>Br>1| T0eeEel § had St € Tl 2oe g &1 |eft
TRAGSIRES T Yopfa & €| el WIS STholhid Bl B1 Fowhl
TR, SF, T Rl § STmeror &9 § et g 2
TgevESl § W SF, Uk W, SeF, §9 @ TeF, Th 39 & 4
TRATASANES sp°d Tehild Bid €, 37d: Sieh! WCerl Trehivita fgftRfuet et @
e e e (equatorial) Tefd W Tk Tkl Seieei et Bl €1 9
sfhfa §-97 (see-saw) Sfhfa ot e 2
HFHSH B BigH TN q TEHANES a1 TEAWES K Bl T8
SREARE sp’ ThIUl §RI &d & Q1 =qoheishid GEAT o eid 1 guitaa
HHenes fga@t (dimer) ¥bfd o ¥ S S,F,, S,Cl,, S,Br,, Se,Cl, Tl
Se,Br, | 7% fgdt damEe e whR @ srEEEwiad g 2

2Se,Cl, — SeCl,+Se

S@E01 7.11  H,S, H,Te i 310l &4 iy f 27

gt H A H SR ggd WA (E-H) T wed § w5 s o HRon s
o ¥ 9fg Bl 2

QAT 92

715 wew 4 wEe Wi F g
7.14 T 16 o Tl ok TSRS o A i o oA &1 fafay)
7.15 H,0 T& %9 91 H,S 9 Ff 872

W foam 94
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7.11 sgglladoer o
EEATRISH, yamRTen | frefated fafual § g w1 S @)
(i) SATRAST o oo S FIne, Teeel qel WHTHE! i TH i WR—
2KCIO; —6—>2KCl + 30,

(ii) S TEERTR SOt § = o del o SieTESl qU1 S HIge o See
sAferaTgEl o it fase gri—
2Ag,0(s) — 4Ag(s) + O,(g)
2HgO(s) — 2Hg(l) + O,(g)
2Pb,0,(s) — 6PbO(s)+0,(g)
2PbO,(s) — 2PbO(s)+0,(g)
(iii) BTESSH TRIFIES @ W SaRe S8 gen fauifed «qe qen drs
TS g Ao gt STet de SEefiads It &
2H,0,(aq) — 2H,0(1) + O,(g)
9 &R W Y S A1 g 9 A SR S Wbl @1 STl o ogd STqeeA
T EESSH helle T Ul s THIS T g Bl 2
ArEfiTer &9 ©, SEHTRISH o ¥ W 1 Sl ¢ Tee e SETEs

qN STt oY 1 T &, AeqTHr o TGl 5fad F © qen ofifern sTe
SN STEAESISH q2 SRS WIw et 2l

ot
TSRS ek I, ToEH 79?1 293 K 99 W 8! 100cm” 5ot |
faerar 3.08cm® &1 w1 a% Bl €, S fF G qen Sefg Sfem o ferg
e Bl 98 90 K W Seiehd @1 55 K TR <1 Sl €1 Sfadis qm] o i
Tl woEetes — '°0, 170 e 18 O SeieHl i §H W& & e W ol
e el 1 Sgasid e fawem € (2@ wen XI TRA qE
Thh-4) |
STZSHIISH, helel 9 Hgell (S Au, Pt) 1 % I 6 6l Sig
T el et S Sreget o T wiell R St 1 HeRt T dl o Wiy
AN W: Yol SSHIEt g © S etfufeman i eH o e ek €1 gl
ARl 1 URY W o folU S=d W@l A9 W1 STeedshdl el € i
SHlerdiie - 3fferds fgeier 1 aTeier foreiem Tiedt 3=+ (493.4 kJ mol ) it 21
STgaATeRISH T et STeTgel den T AfTehl o T s rfufeang F=

EIRIER S

2Ca+0, - 2Ca0

4Al+30, — 2Al,0,

P, +50, - P,0O,,

C+0, — CO,

2ZnS + 30, — 2Zn0 + 250,

CH, +20, — CO, +2H,0

195 p-WVEF; & I
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D AMTehT T SAH! STFAHT Bl B
SE- 280, +0, —%% 4250,
4HCl+ 0, —_9(l, +2H,0

SRS

M Y99 91 89 Hishal | SHeh! Tl o Sifiad STadis 1 ST Afedudifeet= dfee o;
3 ogetl o S o, favivet e & fau et @1 sifusmar srerdrel st S W SeHi
A TARIEI | SRS o fafeiet SuE fohu Wi €1 %o Sferdior o eSSy S gl w1 <
el 1 TN SO o foiu, gl <o 9eM &l 2l

et g2t
7.16 Trefafed § @ w1 o1 dc sifedisa o oo e stfaferan T8 s
Zn, Ti, Pt, Fe

7.17 TAfafea sifafsraneti =t goi wifsw)
@ C,H,+ O, » (i) 4A1+3 0, —

7.12 A afferetsT o1 TRl 311 el o Wiy fgeit Aifies eiferge wewm g1 S Tk

&S ST S el 8, SIS 3fed qRoft & stfushal del o sifaferar sieh

BUATE g A T WY ogd ¥ I & STl Uk acd, I A1 SAfersh Ao ST

2| el #1 Yehfa qun i W roafe faear 21 sfeEe W (S

MgO, ALO,) T I ( Pb,0,, Fe,0,) & Whd &1 T el &

ek STRATT, TR A1 SHAMH T | efieha fehan ST Wehel €1 SAfeES S

el ok 1 HANT H AT Il 7, A SATHAEE e € (S, SO, CLO.,,
CO,, N,O, ) SISO, Sel & 9ot G4 T H,S0, 37%t Il

S0, +H,0 — H,SO0,

T 7 o STTER Shadl 3T STES Tiid Bid € W &9 egel
& SifaEEe fH uIq #1 S sewen 554 Bl ©, el B & (S—

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

S W 1 H &R 34 ¥, GRS %hEad © (S Na,O,
Ca0, BaO ) 30 CaO St & He AN %X Ca(OH), &R Il

CaO+H,0 — Ca(OH),

YT Hifcrsh SfaEs AR 8 ©1 |9 i fFEe §d <IaeR
Tefefd e 1 9 STl qen &R 1T <Al YR o Sifargel o o7 YR
g1 T fFaTEe! H SHAHH TFIES FEd &1 F Tl qU1 NHY, AT ok Gre
Afuferan # 2

W foam E96
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7.13 gENat

SIS~ ALO, 3Tl I &Rl I o T fopan T 2

Al,O, (s) + 6HCI(aq) + 9H,0 (1) -2 [Al(H,0),]*" (aq) + 6CI (aq)
Al, O, (s) + 6NaOH (aq) + 3H,0(1) - 2Na, [Al(OH)s | (aq)

o T sffEe € S 7 a1 oTlid B € 7 8 aRr A stese S
HTEE HEAN 21 CO, NO T N,O ST 3ifeigel o 3@ 2

ST SRS 1 STEY T, I8 a1 fohameliat et © fof og qa 1 S
R TE T GHA q% el § el Wl AT 20 km $9E R 98 g4 b
YRSl 1 Sufterfd § aHedda st o Sl 2l
T A WA Y-I53 hl W fafemon (Uv) a5t et e | s 2
fa=m
ST 1 T T Y o el g Foe ) T o st et
(10%) = St 2|

30, » 20,  AH°(298K) = +142 kJ mol™!

e afieRiiST § TSl o1 foeH Toh SHIEIT! Wehd €, o7d: $Eeh e
o fora oA fomsi= w1 ST stevas: § i g9t fased 7 @l

IfE 3 T 10% o 31fueh Tigar 1 Tavdehal € df St i o=

F1 STAN A ST Ghd ® A1 Y$ SN (385 K FeMish) il Uh 54
Afereio o o U o Hefa feman ST "R 2

ot
IS AN T okt ia-Hiell T, Teq el g9 de sii-shTer 39 2idt 2|
A w1 StfrererioTes e Bt € SR oISt uen W g8 wifeh e el gl Wy
Ifg Figdr 100 967 9fd fAfd== (100 ppm) ¥ 31fies 9¢ ST @ @™ oF |
argfaen Bl € foed e o fiaelt Sco=1 8t 21

A ST &Y § SfedisH %I qor | ST 2; i heh
RIS | foee @ SO g (AH F0TcHS ) Bfl 7 3R Tt (AS e 1eeh)
¥ gfg Bt 21 < THE Toh-SER I Faerd hid € Sl 3ok SRS § gfited
o foru it Sl (AG) URerd w1 @ifersh ueres | 39 €1 $@fery 98 ared
o envedsEe e € o oM ) S=u Wikl wHw faehed e gl 2

T Tgd ST ¥ Fosd AfeRdtsH god & o &R0 (O — O, +0)
Tl SRR il T S o fAU 9% ofe GowiEe H O Hohe H 3R
AEICEE Al 1 A § Sfadichd it B

PbS(s) + 40,(g) — PbSO,(s) + 40,(g)

21 (ag) + H,O() + O4(g) — 20H (aq) + I,(s) + O,(g)

197, p =Tk o
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S SIS, dNe TR (39 FRE) (pH 9.2) ¥ 3w yfadifud wefeem
AFEEe faerem o e o erfaferan st € i SIS o erdt © foreent
e Gifeam emgethe faom & @19l SFHA fhan <1 gl 21 98 O, T
o JMheld 1 HEHS Tty 2l

AN T3 © TR e o stfeEEe (famiv ®9 9 "Eeet gHeEEs)
A o T Ttk diodl ¥ G99 B 21 oTd: I8 ged € T gudifin
Ste fommi o frpm @3 9 Icfsid Ao SifedEe HId argHed | ASF Wa
I Higar | U G 9 &RoT @B

NO(g)+05(g) > NO, (g) + O, (g)

79 SN TRd i SO Gl HEadl HEEl o ST 9§ € SR SuEn
W S q yeiidehl o &9 | fepan S 2

SIST 310] § <) Ao - Sferdior Areie efamedl @9 €1 (128 pm) 3R
St o erdferd © 1] shivita © TS siereh shior et 117° B 7 ffafad
< Y U BT S Heh B

O~ > O3
o7 o ol o

SRS

e ek (STHAEN) 1o fardemm qen Set i ImRied (Foid) we § Sy fran St ®1 g@en
et wrefield, e qen wrd anfe o) foifod e o off S foran S 21 Wiy wiETHe % S
T 9% Uk SRfieRE o &9 H HE il 2

T e
7.18 O,, TH Toc STHIhRH HI TE i foral HLd 82
7.19 O, T A STHeH Hy fhar S 87

7.14 AT B Tewl & e ey © forad diell foaameiare (o-—Fewl) qo TR
(B—He®T) &9 AT TEequl 81 herard R foaHeiare Tohl Tl STREy € S

FRR 369 K 19 T TH %3 ¥ T (monoclinic) e® | ®qidd 81 Sl 2l

faumeioner Towt (a—HewT )

g AREY Wl T 1 el & et Mok 385.8 K den faferse s 2.

06 BT 81 fammciane Tt o fohted vk YerRl % CS, o faead &

arfihd ik S S ® T8 Wol H§ 3ifaeid € Wq w9 AE § A=,

TehiETal a9 eR ¥ fae #1 7w ¢S, ® qoiaan faea 2

' THAATS HeHT ( P-HwT )

For 7.5 () Tt T ey ooy 303 K & e fofee s 1.98 § 48 €S, ¥ e $1 ewt &
q Sy 9 AWEY hl 99 oh U faurciane T i Tk avad H Teeeh qen qaet

RGIREMERIEIT

(%)
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fox 7.5 (@) 9EEFi S, &9
- g

I q% 321w €1 39 ISl § I 35 €1 T @ o= gen 5a e
foran S 81 99l 1 g2 W, TN, GE % TR ok f-Teh o fheed o d
&

Tg 369 K o W a9 W E € de1 $Heh A9 d/d W o—Tewl o
TR € St &1 3Hok fITdia a—ge® 369 K 9 ¥ a9 W e ® qen
TR SR AT R f-Teh TN 8 9t &1 369 K W IHl &9 Tt 7
I 19, GehHU A9 el &1 foaaHetsTe aen Teh-dier S & Tohl STaedl
¥ S, o T €1 9% S, o1 faf= yeR ¥ gpfer =i fafa= forecia
AT o B 1 ST STREd § S, g Fhted gl © qen fRiesR (crown
shaped) @l 81 enfuaes fomme for 7.5 () & w=idfa 1 T €

el 31 <9l | Hew o 3 Bl GYaiid Ty e ® TS 6-20
Yo T o o Bl &1 el S, 9o § 9l €9 oRor w7 Forgeht
famrd fomt 7.5 (@) o Twied T 2

GEE01 7.12  Fowl 1 i U ®Y FIFGH IR ERid il 82

Ba AT SRl H WewL S €9 W S, 9] o ¥ H el 5 7, 5 0, #:
TfdeTseA Tfdedt o+ | 31gfud oiee T & HRT ST gah i 0 TERid g 7

7.15 Ae®R

SZBNRITS

fat=rm
TP SEATFAEES Tl hl o a1 SIS H SolH T qel st & T €1 geH
w9 F (6-8%) TeET TeaiEe H A ¢

S(s) + O,(8) — SO, (g)

yEeTen ¥, W RO gewiee 1 Uix derRer I % gl srffRan
FTeh A W T S 2

SO (ag) +2H" (ag) — H,0() + SO, (g)

THH SR ST YeHISS SICH o ol § TEScE & &9 § Bl 2

4FeS, (s) +110, (g) = 2Fe, 0, (s) + 850, (g)

T 1 ok F S TN 1 5T SeIehd foRAT S § e Wit o fafered
H e = foran S 2
T
Yol SEATFIES el T4 diell TR 19 ¢ qe1 S § i faod 21 98
el Y o q SEHSd <@ W Kfad skl € 99 263 K W Sderd! @l

ToH SEATFIES i T § Yalled Hi T HeRRd 7 1 foeeH ure
T 2

SO, (g) + H2O(1) = H,S0; (aq)

199, p =ik o qd
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JE Wifean TRglHEe famed o WY a9 SIfvfshan . difedd
Gehiee Sl B S o Howh SEeiiedEs i 3R s | o @y Afufean
X HIfeTH BEGSH FehEe A &l

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

T dOT &R oF WY AR H Hew TRATHIES F1 AER Hlad S
HAreraES § wgd Herdi-ser 2|

TeH SRINFARE AR i IURfd H e o e Sl fh ISRF Hi
e FE F 21 AR FH W FeERF TS SO,Cl I 21 T
SIS g aAfea (v) STaTES ST i SUfeAfd H STRdTehd BIeht TTHT
TS T T

SO,(g) + CI, (g) - SO,CL(1)
250, (g) + 0, (g)%2$03 (8)

T TeH SIZSHFAES STEh ohi 8 Faer hidl &1 SIEne e =R
(D) 3= =i STERA (1) 2TEA W qRefid i 8 qe el ey e
(VID) foeam &l TR w2 <@t 31 a1 1 stfufeen g o qdiemn o feg
BSIECIEEERS

5 5 2Fe’" + S0, +2H,0 — 2Fe®" + SO + 4H"
. >,
_,O/ SQ: o7 T o 550, + 2MnO; +2H,0 — 5502 +4H" + 2Mn?*

SO, 1 Y HIVE ¢ 78 < fafed ®9 H1 AR TR 2

SqAET

Gohi SESFHZE 1 STAN Bidl 8— (i) I T U™ oF TNeA | (i) S qe WM oh fosH
T (iii) SfdeIR, fagswme qen 4ieees o €9 T | Gowl SEsiauEe § 9orfd o, difead
TTEGSHHCRTES T hicHaH BRESH ToewhTee (3TRNfiTh TRMA) &1 SR Bl €1 59 SO, 3H®
TSl Tl SehTa(eh T o foiu foeieeh o &9 § Yo gl 2l

AAET T2

7.20 & 91 Bl 8 96 Howl SRS i Fe(lll) @a0l o Seiid faera o ¥ yarfed id 872

7.21 T S-O &l H1 Yopfd R feounit FifsT St SO, 319 T € F1 SO, 319 & & <A
S-0 3TEY T &

7.22 SO, % IUfefd T a1 ¥ AT Sl 87

7.16 ATTR B Geh 3k ATFAisTel ardl & S9

gitereitzmar H,S0,, H,S,0,, H,S,0,, H,S,0,, H,S O
(x=2 49 5), H,S0,, H,S,0., H,SO,, H,S,0,.

W foaam ;200
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T SAferIeTRr SRR BId & qe T JUFhioT e Rl ST Gehdll SR
e weitd foeraa o 1o @eo o &9 § gl

Teh o HD Hedqul el i A fot 7.6 § guifER T )

TR 3T RSTFHETEHTHR e 3T TRECHE 3 ( 3fiferm)

(H,S0,) (H,S,0,) (H,S,0;)

o 7.6— GeHY & FT TEAqU SFANSTEA FT G

7.17 AERB FF

R fava o, Gewrgfie ot ifaaecyut siwifis WeAl § 9§ & 21 9o
ST T ST HEI9 WehW §RT T =01 H T Bl €
(i) TTHI AT ATHISS 3TIEhI i I H STcllehl TehL SEIFRS hl
IR T
(i) I (V,0,) i Sufefa | sifefisq o @t Afufsran s SO,
1 SO, H TREd H
(ii) SO, ! HewRIeh 71 | eI Heeh 3fiferd (H,S,0,) I HEl
TewIfieh o7 o e o1 vars o, o 7.7 # famn mn @

S w Hig e
aYs I E\v“ ’ 1, FP TR % H,S0,
v
= SO, + O
’_ﬂ‘il'\'\\_l_W QHOTZ ? reaal 005 N =
BIRE 900 V.0 200 g— 00,
- L0 275 T 0055
0000 0,928,
— 0000 2000 ol‘§’0§\ aa]é\?{
7 o o"oco’ o | 288, :::::::@l/
= 3500 qedaE  [eees| [ RS
—_— 0000 ol‘uooc
R 0000 099 9 DAY
0000 “l\’o\
. 00 oo% % _ 2000 082N
— | |LLloooo \\\\ \\\ \\ 288 L_I3025od
0000 PXX Y DO
— 0000?0_09 - N o!:S’: )
o ﬁqﬁm SN R N SHhh H,S,0,
S sﬁaawias R e

fera 7.7— GERRe 3777 o 3c9I5T &1 JaTg o

201, p-=dte & d
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WA fore 202

W TPl SEAFIRES HI ¢ o hUI Ud MR AR SE o
AYfsal ¥ goa X gg w fern S 2

TeHIfeh ST & START | SToRASH 3R SO, T 1 V,0, SARE &l
Sufterfa § SO, W HE ok T AR i get 0% 2|

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

Tg rfafshan St qen Schuviig ® wd o sifufwan o emada o wt
Tl B1 37d: HH A9 3R I=A @ = Al (yield) o forg suge frerfat
€| Iq IUhH Wgd HH el el WIeq S Afafshar shi i el g s
HeHIeh 3T oF 3TARA | JIoK §3F 1 Hdle 2 bar @ @ 720 K dM
W e ST €1 SSRRT aRafdE | W SO, W, Wik Herh o H S
gt siferam, H,S,0, o1 3t ] <o 511 fera™ 1 qehior ok aifd
AT el FewIieh 370 T Y ot Sl 1 WohH o | S el anTd
T off et o ok foTT SE W ST S HiRATT WIe-|e HO= 1 S 2

SO, + H,S0, — H,S,0,

(ferem)
H,S,0, + H,0 — 2H,SO0,
Tush fafr g1 o TewIe 3T ki YISl WEA: 96 — 98% BT €

ot

e 3T T TEH, Ml defid 5a ¢ gt 298 K a9 R fafime w7
1.84 g cm™® €1 283 K dIY WX 37rel S/H STl € 921 611 K 19 T Sele ol
?1 T8 Wt § srcfereh oA ffee o 1l Sordl ®, o1d: 9% Yowieh TR
TR H H Fgd e Wl A1feT | GerI{eh 377 hl STl H A A
H, fm-ofd e =fer 9o 3T aar feem &= =feu)

HewRIeh TR i TEmEeh STfafsrart okt e fomiwansti oF worasy
&= () T arousiierd (@) Yoo Sl Tor () St o 9 Fael sy qe
(%) TR HHE T |

et faerem § Fewfien v 1 ST &1 ROl § Bl e

H,SO, (aq) + H,0() - H,0" (aq) + HSO, (aq); K, = 9gd 3Tt

(Ka, > 10)

HSO, (aq) + H,O (I) » H, 0" (aq) + SO (aq); K, =1.2x 107

K, 1 dfuss 99 e <9iar @ fF H,S0, fusd H' dom HSO, ¥
feitford 21

foiiom feerier (K ) o1 eifereh o 37eet o1 eifush geferan gemfan 21

317 A 1 T SO 2§, W Hethe (S GifeaH Hethe 9l hiw
Hothe) Te 3T Hethe (SI9 HifsaH gEesHEehe) |

11 aroafier o FRU e T i YA Afueh arsaefial sl oh
3k T AU W Sedfed h o forw feRan S 2
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2 MX + H,S0, — 2HX + M,SO,

(M = 1) (X=F, Cl, NO,)

Tl5, eI 3T Tk Yool fsie wH® €1 3 9 T4 %l Gerfis
A H § YaTfed ok Y Rl ST €, A 3 6 Goewf o @ sifafsma
T H Bl GOHERE T FETR TR W S FTShifad I § S| 6!
FEERSE W A fHa ¥ T 7

C,,H,,0,, —2*+— 12 C+ 11 H,0

TRH WiE HeHeh ol Uh HeAH Yeord] shi SRR 1 39wl o
THERT T IR 3T Qe AIS(eeh 370 ok st 37l &1 g qel ST€rqu

Tl € AR GorERer 3Tt g Sfedid @ S € qen 39 Uik § Goewfis
It SO, H 37afad & Sl 2

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

SRS

TeH[eh 3T Ueh STiueh Weequl Sl @A 2| forelt g & sfenfis amed 56 e o
TeHRih 3T o ST 3R STANT | ST aefl A o SHR R AT ST Tohdl 31 Horfer 7w
1 STETIhl, TR ARl o IS A1 agd § S Tordi § eicl 1 39 370t 1 SRl A
T SR IAh! o IR H R ST & (IR0 SHIH Fohe, GHEEhS) |
TeHeh Tt o 3T ST B

(&) USIferaq o INeE H; (@) auiehi, YoTai qe ISTehl o AeAEfqdl o ScdIeA H;

() T9HTSIeR SE H; (%) HIgeRTia FehAl H (SR SHHCH SgdelT Td A9l
o TS Igel oh WiEd H);

(9) wEEs =i o; (®) AR TS SRl o IR o e

(S) JANRIeT ARt &l &l

SEEQ0l 7.13 9 41 Bl € S

(i) hfeem wjeiree & | H,SO, fhamn s 82
(i) SO, &I U ¥ yanfed foman Smar 272
EE () R TR TENES S
CaF, + H,SO, — CaSO, + 2HF

(i) SO, J@ St § o H,SO, < Bl &l
SO, + H,0 - H,S0,

203, p-=Aih ok
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agARERT g2a

7.23 31 @9 &5 1 Sco@ i {5 H,S0, weeyul afer Fem 2

7.24 HEE YA g H,SO, &1 /e H gfg & o fau stemaes afifeafaa =t fafew)
7.25 W § H,S0, ¥ fU K, <K, #i ¢

7.18 of 17 & deg TN, FiE, S, ST, TR Te e @it 17 & wee €13 ot

T €9 W TS Feald € [ a1 § gonl 1 o1ef € e e S5 i
1ol B IO HTA AT oe0n Uy HeA Aret] Reler st fehansiier s1uTg de
et 1 92 1 awe o 17 o dcd o 39" § =g Sifereh FHEA S9d €1 Sat
YY1 SAed GROT oh S I ok qell § @l U St ek qEEia a9
ifees il # oft Frfd aReda g 21 TREH wd S et qe €

T R FA gt | IUA € ek HA de A &9 A= H|
TN qera Sfae TqNEe] (FISER CaF, , e Na AlF, qel
TISNTITEE 3Ca,(PO,),- CaF,) 3R o€l Wl ¥ T e, Iew, Sfiai 1
sfgeal qon <7dl § Sufted et B

Tt art o difeam wefrm FeifeEm qen shfeva & aoiREs, SivEs
T STSTEE SURY Bl € wifehd YAl 98 Wiean aiivee e (5o
g 2.5%) T Y gL WS el § Hifedw seiNgs qu wAeEe KCl -
MgCl, - 6H,0 ¥ ifiteh Sufeerd & €1 o THst Sial & o § ST it
2; 98d 9 9YH URW H 0.5% SEeH den faelt weeder § 0.2% %
diferw sEee e W 2

el G i BIgH ol 17 o 3 el o FHE RATUR qe difdes or
Td gl T wrelt 7.8 o Ky e )

T T Gl FeAART I 71 THHT Gohd U WA TE&AT 117,
ReIfUeeh $eAHH 294 gmol ' @ seieite o= [Rn] 5 6d'° 7s” 7p°
2| SEehT Shoel 3Teq W | Tl den ere etuig (U fHelt W) &% wrw
TR WEE T T R

ROt 7.8— ReASHl o wTfvaes ud sifaes Tor

TLATY] ShHTh 9 17 35 53 85

7.18.1 3UASET

AU FeAHM/g mol
EEEIEC NI
HeHass  5/pm
ST ﬁlﬂﬂ/pm

A Tedt/kJ mol

T el T

WA foae 204

19.00
[He]2322p5
64

133

1680
-333

35.45
[Ne]3s”3p°
99

184

1256
-349

2020-21

79.90
[Ar]3d"°4s°4p®
114

196

1142

-325

126.90
[Kr]4d'°5s’5p°
133

220

1008

-296

210
[Xel4f*5d'°6s’6p°



fogd SR dT/kJ mol™ 4 3.2 3.0 2.7 2.2
ApyaHX)/kJ mol™ 515 381 347 305 -
IR /K 54.4 172.0 265.8 386.6 -
FALHh /K 84.9 239.0 332.5 458.2 -
o /g cm™ 1.5 (85)° 1.66 (203)°| 3.19(273)° 4.94(293)° -
T X - X/pm 143 199 228 266 -
amey feRie Tedl/(kJ mol )| 158.8 242.6 192.8 151.1 -
E°/V* 2.87 1.36 1.09 0.54 -

a Tt b G he ¢ 59 @ ¢ FiS § a1 79 a9 K 39mar €@ d 319 e s7efder sifafEar X, (Ag) + 2 — 2X (aq)

7.18.2 SRR fa=ma

7.18.3 TTHIU] AT &
o=

7.18.4 3T TSt

7.18.5 TG TIT&T
T

7.18.6 Ta=IGRUTERAT

%D WA Hifaes 91 TEEfE O # ggfa e s T -

2 Geft deail o SRIdd Y § W SeieeH (ns” np’) B 81 S fh SE et
SF W ¥ TH TeideH FU A 2

Aferham g TRTRTT AL F RO TASH FT AT BT ST AR
et W Hed Bl Bl ¢ Rgaii it qeen] e g e o 31 el o
TAM S8 B et 81 Fe=d HI9l hl Hen ¥ Wi 9 e 9 9fy
B o IO WHIY] qe AT e W gy g R

AR R ARM 1 g FH eIt T ST ST Sgd Sed ST Tt
Bl B1 ATV 3R | gfg e oh RO a7 § 9 &1 AR 3H W ST
Tt o e B

U AEdl | el i Soiee ofed el Fed 31fHeh SBUeHsh el @l
THHT SN TE § o 3 deall oh AR § el Sope 1 foerd @ e
Teh TR W eal &1 ot H e S W o o dell Y selae dfer Tedt
W RUNCH Bidl STl 81 BTeliieh TIstiie &1 SBUlcHeh gl offed Toedt
FARIA 1 g § FH Sl 81 TH T TH] o SIS SRR o HROT Bl
21 URUTHEEY TS o 3TUelhd B 2p helhl W Yool SAaigeisih
HiaeRdor eid € 3Td: ST Al T SRl SRl ST WE T el

TTh! fogaR el Sgd S=d BIt €1 o | e i SR e § &
Bt St B 3ed ARl H UegstiA g sifure feRpdRonceTs 9 )

SEE0T 7.14 3G GRON § I A 3Ted | SalS bl SHaH BUTcHS SeieeH olfed Toed!
i Bl 22

BE TS 310 AUHA STed H ogd IS SR o B €1 37d: 37 W 3= JHe AR
SO Bl ©; Fead: 3 ST § U e T80 o Spt Tl ol geiriieh e
W L o
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7.18.7 wifereR TqoT TS T fifae o H orary foeRer Suid &1 TeE qen S i B
S Tk 59 q STEIE Teh 319 &1 9@d §U WA Al o QY 37k Toish
e Faeishl W Frafid w9 9 gig et ¢ weft Fcior i g €1 SHeRT SR
7 ¢ Tor 373w o fafentoll o1 Sraeiior gian © 92 ey ISl o goseH
IS 2Rt S=9 Sell &R § =t W §) fafeor & fae-fa=t sares srawifia
FTH ok U I STT-3T 1 JR0d T © S T diel, ek gae
forw gu e, SiiF et qen S ST O o B € TS qe sl
STl @ eAfafeman et 71 S qen ST Wot W oteq foem € wg w@gd 9
SHTsifTeh ToIeTieh] SIHfeh FARIBH, e SFRANEES, e SEHCHES, BESEhET
o foer & qen Wi foremm ot )

T Joh STIAR RO 7.8 H T8 @ i e € & CL, Y o o wgeiis
F, W1 forior Téiedt 1 7 A €1 Safeh e o @ X - X eTay forrse
et oF 7§ emiferd wgfa O S €, C1- C1> Br-Br>1-1 1 39 /fa
1 T SR F, o THih! Al o Hedl STai - Seiaeiq Afaenyol oh1 HIUaTd:
AAfer BT € S foF Sl 1 gor | Tk S o sifuh dferehe €

SEE01 7.15 &M G i Soiee ofed Tl it 1 qol § o U € Wi
T, FAH T 3TUeT Yoot SRR &, 17

B I 39 N0l § Hifeh—
() F-F 3may & fooiey woed %9 § (IR0 7.8) |
() F & SodsH Toed 359 8 (SRl 7.8)

7.18.8 @M, UT  AfaiehTuT srawaTs qur TErates framsiiear #it waft—

et B - 1 SRRt SToe WSl Hidl € aud S, s qen
SIS +1, +3, +5 AT +7 SATIhi0] et off weiia &t &1 S & 9=

e TR T B
%FIBITTFIWTU\T,‘ 5 ns np nd
T Teeel (U[S 3Tael) 1 ST S —1 &1 +1 STl
(TSR F1 BrEa) TH [yt STETER T TR A B
e 1 ST 3T ©
fgdta SxifSta erewen 5 A Soae +5 ATl
IR T - o Ny
AT IfoId sTaeen 1 PPN I PN PN BN 7 g SolaR +7 SRl
Yo T ST 3T ©

FARA, SHA T APSH H1 I=d SFHH] LA AT T Il
B € 5 TelleH B qU $v9 fagd SRocshdl oTel Soqiie de Sferdier
THE % WY WA H €, - SaUers, SeEgel qu el o

WA fom 206
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+4 F +6 SATFAIRIUT ST FARN T AHH oF Arasel qen siamsra o
T STt €| HSA o AT o GaAISTehdl ISl H IS d hHerh e Bl 3Td:
IE T 3T<h h1 YR &l HL Tohdll a9 Ifueh faga wonetehal 39
TN 7€ holel —1 ATRTeRT0T STereeN YRi¥id sl
Toft Tedre eifafewmaneiial eid &1 3 org e stengen o W srfufmar #
B oA B A | A9 HI SR T W ol i fhariied 9 gt 2
Teh AR dehTel FUETl #X oF 1 Y9 o RO SelisHl wt gad
SRR Fohid Bl 21 F, Jeloidd Sfeaiehieh 2eiier ¢ 3N 78 T 2elee
A 1 faere o o1 g'l 9 foe S wewen § ot sffefiga ¢ <@t )
HHIT Tk SIS 350 WHY] Wi o Seliee SMFH| &l Sfafid Sl 2|
F,+2X — 2F +X, (X=Cl, Br a1])
CL+2X — 2CI'+X, (X=Br ar])
Br,+2I — 2Br +l,
i | A T IR T W gaASHl o Sieftd faerad o wedl g8 Al
T &1 gt Sk A Soiaeie fawrel ¥ et @1 grelt 7.8 S fm = gwie
T gl TR g

%X(g)%mwﬁ X (g)—2" X (g) — T, X (ag)

TSl 1 qeIcHeh SATRAIh Ry WHeH i 3! SIdt o A1 Afafwar 9
3R 31fersh THE ST Gehell 1 TR STt ol Sifardis o stferdishd < <l 21
SaIfer FARIA aT SEH Sl o |l AR T Hd SRSl SR BEdRed
I T &1 SIS 1 Sel oh Wi eifaferen steaa: yafdd 2

areE o, [ 3Teeltd A o Sfierdier R stferdiehd fehan S wehan €, S
o Tqeiim g vl sifufsean w1 i faadia 2

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

(Sef X =cl =1 Br)
41 (aq)+4H" (aq)+ O, (g) — 2L, (s) + 2H,0(1)

TR T STHUTT STTER

p-<rh ¥ fgdia eed o Sufeerd o= el 1 wifa wqgeta ot 8 i |
ST &1 S0 o fou 1 wéiedt, ferga Swomershan qen faga favwa, 7
Toft T o fou, o= Tedisl ot wgfal & STUR W eTufer AEl 9@ S=
B &1 ok atfafiea et den wegarst 5o, o, Faeris, e foare
T qen Seiag dfed T eTuferd I @ off S5 B ¥ HgeiiE
ST FRR 3Heh B TR, I=d fagd RuTewdl, 74 F - F 54 faae
T q GASTh HI9 o e i STl o RO Bl 2
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RIS T sHferhTe SR SSA el € (SR T R E g
Tl oF T 3Heh BIe AN Jaa Al ol 1) | I8 halel Teh SATRAISTRA STt
% Sefh S BelisH w2 ST K €1 SRS RARES Yol SEgeH
el o RO Tk %o € (Feish 293 K) | BTZSISH s 1 R0 T3t
1 B SAHR q1 i TRl € T BEGeH Sage ST 3R
91 € a0 fagaRnershal %u €, 19 €
(i) EESeA o ufa srirferameiterar
3 goft TEgieE o 1Y IffRar R EEgINE Toee T 1 WG st o
HREN T BIESISH o Ui aedl H HH Tl 21 eSS SaEe S § T
T BTSSRI 370l STd €| BISSIS Sailgel o o Ul bl @Ret 7.9 | faan
T B1 37 3Tl k1 sreedtd wwed f | ® 8- HF < HC1 < HBr < HII §4
SeTTE] 1 TR o § 19 1 SR 98 T Sl 21 THeRT RO e (H - X)
fodise et & % w1 %9, H-F>H-Cl>H-Br>H-1I, 8 2|

ARUT 7.9— BIEGINM &ESl o U7

T

Teien/K

FALAR/K

sy g8 (H - X)/pm

Agir H/kJ mol
pKa

W foam 208

HF HCI H S m
190 159 185 222
293 189 206 238
91.7 127.4 | 141.4 160.9
574 L 432 ' 363 295
3.2 ' -7.0 I -9.5 -10.0

(ii) TTerieT & wfaq arfafsramsiierar
Beio Ao 9§ WA X ogd U ATES o § Wy 39 9 St
SRR B 1 TSN I SIS, OF, e O,F, SAIdt 8 Wy ohad OF, &
298 K A4 W Tl Bl 81 3 NS Mevdh ®9 9 AT wige §
Fifeh TR 1 forga SOl SHadis @ eiferr 81 3 I Yot T
#RF Bl O,F, EI™H & PuF, § Sfedidd &< < 81 T UK 39
SAfAfhan 1 START YRRy FIWHRT $oH § wel2H &l PuF, o &9 H g
?q feran s 21

FARA, S g AESH o efege ot € fH g eedisl b
SRR HE&AT +1 W +7 q it €1 Tt qe SHNash SRkl oh TN ok
FRO A e gr faffa offeusel o i &1 sear wH
1> Cl > Br @il 81 STASH o stiaarsel o 1fush Tefie o1 sror sifaist
TS SEIEH % T 94 i AR YUl Bl d-heiehl %1 SUGSdl % R0l
FARIA AR o T ageaas st 81 399 e 6t Jfg Bl #1 s
H AT Tl T 19T AT €, 37d: 3T SifIse el Y Tl el §1 aierl
o ITIM SRSl i Jghd X STiaeed i 3TU&T SAfueh Tt 8 &t
Bt 7
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FANHE & 3RS CLO, ClO,, CLO, 7 CLO. @fs fhamfa
RIS e faehies Ygfd o =i €1 ClO, 1 STANT HITST i T e
i e A G T v A e

S % SfeES, Br,O, BrO,, BrO, ¥o¥ %1 ikl 81 § (W e
Afrafiaar) den e Sifidc shaet H qI9 W Bl 21 3 ogd Yaol SiiriehRen
g €

AEEH o e, 1,0, L,O,, 1,0, 3foe™ 39 § o1 TH & W
fomfeq & S €1 1,0, 9g7 3To1 STRfhRe € T SHE! STAM HIEA
HHIFAES o 3fehe | Bl &

(iii) oTaen & wfa srfufewmarsierar
BeloH uIg o WY AT Hleh g SES S € S<Ewoned, s
FAferm o W e ieh T SieEe qda1 ©

Mg(s) + Br, () = Mg Br, (s)

2GS & A 0 38 %A H %H 8 8~ MF > MCl > MBr > MI
STEl M, ThEErs o1 2

g U1q Tk 9 Siferen SR STt yef¥id et & df Seu sifadeRT
FerEeN] el eelgs, T Siferdientul STareen ol dasel ¥ Siferh HeEash gl
3 & fT SnCl,, PbCl,, SbCl, Ta1 UF, &1 3Ual %"W: SnCl,,
PbCl,, SbCl, a1 UF, #ifush Gegdsia gl €l

(iv) oo =t srfaferamsiterar sr= geeHl o wid

el 3T SelSHl oh W1el HANT T 5gd § Alfeh a1 8, S a0 garei
FEA ¢ FfTeh TR E— XX, XX, XX, T XX el X T 3TN BT Selior
A X BIE AR H1 SelloH 2l

SEE1 7.16 TS hofed —1 AR STareen Yeiiid 3dl € Sefeh 317 galisH +1, +3, +5
qql +7 SAiRTT srareemy off yefifa @ € =ren s

BE TSI T Sifuh e RO A T T g U SHeReRIOT STee Yafed
TE T Rl | T TASH H d Feh B ¢ A T I 3Tk b1 FIER BT +1,
+3, +5 Tl +7 ST LT YR AT Fohd T

ettt g2et

7.26 3TEY faasT Ted, goee dfed Toed qe SerdsT TUedt S el o T8 3d 8T
F, @91 Cl, ! (IR &A1 i qeil shifsul

7.27 < SIEN GR FGSARIA oF ST FEER i LM

7.28 THZ HD ‘oM &1 §EA G #1 e Hifsm)

209, p-=Ai% ok
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7.19 Qe

W foam 240

¥ 7 1774 § HCl W MnO, ! ffeman gR1 Sl ! @ien ol 1810 |
T A ZHH! dlfcash Yepia o1 Tenfia fhan den 9k U1 o SR W 39 Faie
T f&am (I, Chloros — &Ra-diet)
fa=m
7 frefofaa & @ fedt ot fafer gro s s Hehar 8—
() % SRS 3T i WIS SRS & Y T4 Hieh
MnO, +4HCI — MnCl, +Cl, +2H,0
g{@,HCl%WWWH%W&SQ%ﬁWWﬁWW
|
(i) TrfeEm TR w HCI 9 stfafdan s ™

2KMnO, +16HCl — 2KCl + 2MnCl, + 8H,0 + 5Cl,

FARA T IS

(@) =& fafr — 99 723 K R SRS FEe 19 %1 CuCl, (STRH)
1 sufterfd § A SedsH g SATiwol w2
4HCl+ 0, —_9(l, +2H,0

(ii) ST FhH — FAKH a0 e (H% NaCl foera) & Sgdsrase
g U 1 Sl ©) T Tl W U Bl 21 ¥ agd ¥ qEEtis
UM § TSR & €9 H off 9 e 2l

ot

T e Ty o, suEie gia-diell 19 {1 9% 9 9 2.5 T 9l {1 9

BRA-det 5o o &9 § @ 9 sfad w1 S ehdt € S R 239 K W Seerdt

21 78 A | foem B

FARA aga G et qen Surgst o WY R Y FAEs ol 2l
2Al1 + 3Cl,—2AICI,

2Na + Cl,—2NaCl
2 Fe+3Cl,—2FeCl,

P, + 6Cl, — 4PCl,

S, +4Cl, — 4S,Cl,

THH! TIEgeH o Ufd Al S el €1 78 TS g5 ANTH o =
arfaferan s HC1 =Frdt 21

H, +Cl, — 2HCI

H,S+Cl, — 2HCl + S

C,,H,s + 8Cl, — 16HCI +10C

3 AT THANHT o T, FAN FAREE IR BEUISARIES 1 fasgor <t 2|
TG TRE q1 WX AR o G, FARES q FARS S 7
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2NaOH + Cl,—NaCl + NaOCl + H,0
(<1 qen a7)

6 NaOH + 3Cl, — 5NaCl + NaClO, + 3H,0

(TRH A M%)

Ik g9 BT T & Y 7 foiern =l (e ase) < R

T o Wig foRseh 9ui 1 T Ca(OCl), - CaCl, - Ca(OH), - 2H,0 |

FAN BESIhTaAl o WY ATafhan St 8 qe1 Haw ergiehEl o el
ST 3eE 3R W BIESiE! o el AT IIE ol 2| SN —

CH, + Cl, __W_, CH, Cl +HCI

DR Afod FANES
C,H, +Cl, ™, C,H, Cl,
el 1, 2— SEFARTSA

HCI @&1 HOCI & Tl o SR sl Sl b1 diell 31 3 9l €1 39
TR Wl EEHeNE 37 (HOC)) o 3iieriis a1 & St foh s o
fatser aen sifadfieres o % foe SwRer 2

() FAEH B H B qU GewEe Bl Gothe T RAFd HA €, T8
TeH SEIFARE il Fohl IS § qA1 TEH &l e |
AFHIFd FA T S el I YT H HE: oW T qe
Efe® 3 2 Bl

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

(i) FAR T qaA fagsien ¢, TosH fopan siferdientor o 0T Bt 21 48 4
1 Surkfa | orTedfaes stedn seteh qrel i forfsa et 81
o1 forsTer g Tomd g 2
ClL,+H,0 __, 2HCI+O
T 91 + O — TR vared

STET

THHT STAN (i) TS TRl (SIS q2 @A o Scaie | STewdeh Bidl ©1), e qefl a&ii o forsH
H (i) W qe wifed o ko | (iii) TSTRT, il qen s wgrelf S CCl,, CHCl,, DDT,
iRl SIS o ST H (iv) T4 o Tt o1 Foid (SamRfed) &3 o (v) faieh Tai, S8 wiesi
(COCL,) 31 7 (CCI,NO,), F&=e T4 (CICH,CH,SCH,CH,Cl) & I ¥ =it 2l

211, p-sh o ad
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SRE01 7.17

agAERT g9a

Cl, %1 T e 9% NaOH o Wi SfHfshan 1 wdfera Tamffes gt fafau)
T =g Afufman sremTe sifufwan 22 sifac sdarmsu

3Cl, + 6NaOH — 5NaCl + NaClO, + 3H,0
&, TN I TR 3Tawel § —1 qo1 +5 SAfaiieheor srareenshi o ufafda et 21

7.29 Cl, i forSeh fshal o1 SR By
7.30 39 T faicl 6 o AW TR S S W9 9 S 2

7.20 EZRCE
TS

WA foage 242

Tg I 1648 H Tolel  HRO a0 (F0%) i Tis GowIah 3T o T
™ R 9 TR 1810 H 2ot 7 RRia fowen fF a8 gIegiom qun ke &1
qifires 21

o=

JATTRTCT | I8 HifSaH FANEE i U HeR((h 3TR oh |12l TR hieh oAl
ST /1
NaCl + H,SO, — 420k, NaHSO, + HCl

NaHSO, + NaCl __823K_; Na,SO, + HCI
HCI1 749 ! 9% Gewfish 31t | yarfed sich Yok a1 <1 gehdl 2|

ot

IE WEH 9 80 Ty Gl 19 21 g8 S 9 e 59§ gferd 81 St @
(FeATF 189 K) a7 394 foteelid o9 & ®9 § w19 St & (i 159 K) |
IE U H ST faod § de1 T YRR 9 et B o

HCl(g) + H,0(1) —» H,0" (aq) +Cl (aq) K, =107

THHT eAd faeraa &l eEgiadiier 7 wed ¢ foriieH feeri® &1 3=a
T WEiia el © foF 98 <1 o U vael 31w 21 U8 S 9§ At st
€ o1 NH,C1 % ¥3d ¥¥ it 2|

NH, + HCl — NH,Cl

Hig HC o dI9 9 def 9ig HNO, o Teh 9 i fHef™ W weremfsan
a1 &1 S for WM qen wifers S atfsma wrgett (S G, wife ) i e
o foT sm o @ S R

Au+4H" + NO; +4Cl” — AuCl, + NO +2H,0

3Pt +16H" + 4NOj +18Cl- — 3PtCI2” + 4NO + 8H,0
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TSN 3T qaol 37l o vl S Shiee, TESNH hEe,
TewhTge gIE o famfed T < 2|

Na,CO, + 2HCI — 2NaCl + H,O + CO,

NaHCO, + HCI — NaCl + H,O + CO,

Na,SO,+ 2HCl — 2NaCl + H,0 + SO,

S
T ST B
(i) FARH, STHIFEH FANES T TR (3T V¥ §) o 3RA ¥,
(i) eiferl o aR@ frehem iR eifter St o gfgeor o, qen
(i) 3foer § qe SN AfTRHE o ®Y H

SFE01 7.18  HCI g&u gfvld «ie @ ifufshan s W g Feilige sl 2, 7 for il Feige,
i ?
EE  THE! SO U AUk § H, I 21 BIegoH 1 Ha BT e FNES o o
1 kel B
Fe +2HCI] — FeCl, + H,

7.21 GRS 3= foRd TS T VIS SHR o HRU G Th W ST
ttereh HOF ST © i Tefeiifter (1) 370t a1 BTeuejeiRe 3Tret el 1 311 Taiior
I SfaIeT S 21 S 9 ifude vs ®9 | o T e S whd)
SIS herel STeitd foera | 1oqel o & w9 § L 2
FedrsHl o sfagisTer TRof 7.10 H KU MU € don St HEAT o 7.8
7 & T

WO 7.10— TAISHI o TRl

gfeer (1) e HOF | HOCI HOBr HOI
(TRUREE o7l) | (SRURISNE ) | (SRR ) | (FEW W W) | (TRUSECH 1)
gfees (1) aret HOCIO - -

(379 o7A) - (FARE 3T ) - -

e (V) sm - HOCIO, HOBroO, HOIO,
(e o) | - (i o) (sifirer o) (smifes awer)
e (VID aret - HOCIO, HOBro, HOIO,

(W 2fas o) - (AR 3T ) (TRITHS 37w ) (waeTfesd o)

213, p-=lish oh d
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faa 7.8— FAT o
syl
- e

7.22 FAASEHICET
NP

WA foae 244

o H
H Cl o
BEUERARY 37T
Cl
H @/ o
FARG A Rrciitcalic )

& & fr=T BedieH Tk S 9 erfufmer wd € q9 SRS Aifis o d 2
TR A G XX, XX, XX, 991 XX, ¥ Fafeld feran s wehel €1 Sl X
T SR Il TASH € qU X BIS SR o, T X, X ! o1 | s1fersh
faga wATeas 81 SE-S9 X 3R X 1 sl w1 S "gd €, 9id A
ARt w1 Ge ot agdl 1 1: SR (VII) TARES § WA i ge
tfisham BT =) Fifer [ 31k F op oie eensti &1 erum stfuehad €
ST sHe T 1F, #iar @ o wmpst w5 gen sifaean 2

fa=m

FaUReSH Afer Y A gry A fohedt Belism &1 T Fea siaettsT
i W tfufsran gR1 ST < Hehd B fafifa saae g fafvre afiftufm@l w
et & € SE-

ClL, + F, —X s 9CclF  Cl, + 3F,—22K  2CIF,
GLIE EE)) (FwHIeR)

I, + Cl, - 2ICl I, + 3Cl, — 2ICl,
(AR (enfererr )

Br, + 3F, — 2BrF; Br, + 5F, — 2BrF;

(Ut % M AHIT) (eTferer )

hun
SRS ARl & o1 wRON 7.11 ¥ Ky 7w F)
3 qeft TEHaSh o1 B € 3R Wiagehia wehfa o 24 €1 CIF o sifafis
S R 298K W UH W €, 3 weft arwsiiel S A1 g9 €)1 3ok sifaes 0
Feel BellsHl o Weedl Bid €| ched 98 3 Bl © foh gk Tl @
Faoh U WAl 9 e Ie9 e

TR AR SAfAfHet i o YU el RSl § i S Fehdl
B Q= AU TS AR Tl w1 erven Afuw fRameia e €
(TSR o erfafter) | U@ faw BaioHl o X-X' 3Tel 1 defieHl o X-X
e 1 qerl | geel B o %Rl Bl © (F-F &Y &l oigeh?) | 3 g
STl STqefed Bl DI Bl o WA 2cigS 3, iR 92 dalieH o Ed
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LEJIRCE]

XX,

XX,

“ 9gd Rt © Yg 319 FWR & a9 W T © Cl-9g fgad 54 & (1,Cly) T sifafeed

7.19

| SRIEROT /.19

e\
c’

&al

F

|

Br F

|

F

TEURERES (W9 XX') e (§6 XX,), 8ol (6 XX, ) q1 Weele (S

XX',) ¥ W R

XX'+H,0 - HX'+ HOX
TR Mg GTEATE 9Igd Tk el & i f VSEPR fagid o MR |
T S Tehedl & (ST 7.19) | XX, AfTRT FT T sifehed T-3ThT 1,
XX, ARt T G amieR fRfaeE) qen XF, &1 9w deswoia e
eIt ¥ (AR 7.11)1
WRUT 7.11— TRl & Fo 0T

CIF
BrF
IF*
BrCl
IC1

IBr

CIF,
BrF
IF,
ICL,
IF,

3

5

BrF,
CIF,

IF,

ifereR aTereerm @ W
TEE T
T g T
ST g wyfed
T

Fal A 3W (0-F9)
I a1, 39 (B-¥9)
T 3

TEE T
dren &0 59

Hen r3el

T 3
TR T g

77K o 9 39
TEH 3d

TEH 58

TEE T

dfehd T-fa
dfepd T-fa
SifeRd T-3Mpfd
SifeRd T-3Mpfd

it ffae

it ffae
it ffae

RECIUIRRERNEE]

VSEPR fHg1d & SR W BrF, %1 3W%fd 1 = sifsg

S T Br o TSIl iR § 10 Seieei 21 T § A seieei b RSt

AT o WY Seia el e o o § 91 =R ol 99 @ S 21 39 UK

318 T STEY A T | TehTeh! Il VSEPR fagid o S8R 9+t seiee[ goa

e fgfiRfret o wiaf w from wd €)1 < TR oA FTa FrefE T ™
fora B S99 fof THRT FTA-TwTh! T a1 T A THIhT T oh

dre it = @) Seaea ® TR 3 gfaed, erey gier-eney e

Hiqerdor ¥ SIfer Bid 21 SEeh SAfdied Stefid wefeliie TRAI], Uehiehl

A-THTERT I o a1 FARH0 i FH HL o fore, FRefa weiis
1 WE G T ¢ ST Thieh! FTA-Tehieh! el Haeh§o1 e @1 70 TR

BrF, &1 3T&fd i€l sfera T snapfa &1 < St 21
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SENET

T Aifieh AeTelta faeel #1 @ W o ot 1 9ehd &1 faiedsT s sgd STant 2
TIHRIIHTO ek B 21 CIF, T Brl, 1S9 i **°U o Hae| 37 UF, & Scred ¥ fean
Sl

U(s) + 3CIF,(1) — UF,(g) + 3CIF(g)

agAERT g9a

7.31 1, ¥ IC ik foRamiia = €2

7.23 of 18 DA o 18 3 a0 2 Siferam, Feii, sttt frer, S, Y& qen simre| 3

goft T ¥ den THEfR 9 9 o1feha ® 3 9gd wH AfTh T © 36 FRo
= I 19 Fed 8
7.23.1 SUTRAT Tt a1 SRS o e o Tl Sopee 719 argHee | I Sl €1 T
o STTHR, ST Yk o § SIgeddl e | Siawid @ foed St v stee
21 difeam qen wefi-weft feta Wedend scfa & wfl § e s &) S
=g, HFTge, Feiiaree| Eifeem o1 g SiEifies g gefas 19 2|
ST e ¥t 39 o o gei9an acd 81 e (P*°Ra) o faeed I o
e (& W B 8= 225Ra — *2Rn + tHe

STRER &1 HYAW0T 289Cf a5 Ca 3TPF o Hoez & g fowan T 2

2e9Cf + 50Ca — 1750g +3n

SIS %1 Fohd Og, LAY T&AT 118, TLHTUEh S| 294 gmol ' qel
Tt fa=md [Rn] 51 6d'° 7s” 7p° €1 Og 1 ot STeuaET & o 11

2 3! w1dig et 7 Tl e B safey g8 WEF &1 gerd: qaigaE &
SuiRIRICI

TET ST T BigHh = 18 o 3T dcdl o Hequl WHITT qen «fifdeh
U1 G SRR foer IRoft 7.12 H U M 2

HRUTt 7.12— 9 18 & dwl o WHTUEe U sifdes Tor

LAY IR 2 10 18 36 54 86

VSR SHHH (g mol') |4.00 20.18 39.95 83.80 131.30 222.00
TRl o= 1s [He]2s°2p° |[Ne] 3s°3p° | [Ar]3d°4s’4p° |[Kr]4d'°5s°5p° | [Xel4f*5d'°65°6p°
qeAT] A1/ pm 120 160 190 200 220 -

AT T 2372 2080 1520 1351 1170 1037

/kJmol ™"
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TR ofed Toedt | 48 116 96 96 77 68
/kJmol’
¥qd  (at STP)/gem™ | 1.8x10™* | 9.0x10™" 1.8x107° 3.7x10°° 5.9x107° 9.7x10°
el /K - 24.6 83.8 115.9 161.3 202
FIYAIh /K 4.2 27.1 87.2 119.7 165.0 211
ElREEIR IR I 5.24x107 - 1.82x10° | 0.934 1.14x10™ 8.7x10°°
(% 3Fad)

* et

SEE0T 7.20 o 18 o dcoll ol SH TG o AW ¥ F S S 82

gat ol 18 W IUMCd Tl oh HANSIRdl iwH § YUl R Ferk B ® 9 A FS dedll
o WY haw fagiy feafaal o sfafswman wed €1 foeh wRO 3 Sopte 79 o ™
Y S = B

7.23.2 ORI fa=mg

7.23.3 3TEFA TEredt

7.23.4 uaae] Brew

7.23.5 TG oIfeT
T

7.23.6 Hifeer TOT

el ol o ISR, Hifdeh e qEEieh O 1 Ygial o1 oI i T 2l
gy o ifafted it Sepe T o1 G SoieRie o= ns’np’ g
2 = for diferm & foag 16% ® (ol 7.14) S Wi o wgd 9 o1 foAd
Afeha Wehfa INTHe B, SRt HId 1T ELET o RO Bl &1

Tl getariieh T o 0T ekt T B ST Tl Sigd St el 2
Sefeh TEIUes MR H gfg o @y v H A9 H SR T W I8 FH Bt
St 2l

WH] I W gy o mY-Tg o 6 A= 1 SR ] B § gfg e 2

Ihte Tl o1 TR gtk forad M oF ShRUT Skl Y Soiee T8l i
FI Tel B, Td: TTR! SR ot THed 1 W U A Bl 2

it S 9 Th WAV €| T8 Ve, TR qel kg et 81 wid |
31eq Toret™ €1 5ok ToTich qell el SAfdeh - Bid §, Sifeh 37 deol |
Teh A STUHIh STA=fshaT geiel IRET0T st of HRoT Bl 81 31 qeref
o Eiferem w1 Faerie (4.2 K) frean g 21 giferam o wammemen o wge gn
ATl U gerel, St fop T, i 9o s | ° foafid g w1 SEme
TOT R Sl €

GEEQ0T 7.21  Iopte TGl o Faeieh dgd W o el 2

Eal  Ich T Uk WAIfUa B % R AW godl TRe Sal o stfafe o fand
TR o STTTTRAR 5et heikd T8l &1, gafere 3 @ifq fet il R xfaq =t & o
Tk FEeMlh 7 B 2
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7.23.7 TEEE TOT

W foam 248

I Septe T Gad 1 fpamehiat gt €1 st Taafte sifafman o fa

Ao o 7 wRo &y s 2

(i) ST i o WAISTeRT 19 T UIIRA gl T ns’np’® g €
[Efemm & (157)]1

(i) TTHT 3T Toredt 3tfush eidt € 9o Soiae afed Tedt sifues o
B 21

! @IS & g9 U € Eh! ihad aR-aR Wl St W@, W e
AifiTeh S o I WA HIET THA ok ST ®| HHE 1962 W el seeie
3, S T Sw wmm fafow wtan fovafaae™ § 9, T Iope W Wi
oo Uferd 11 = Ted Th o W1 w1 Aifies fafda e R
0,'PtF, T ¥ 3wl S Hehal 81 S 1w fohan fo sifoio &1 yerm
P Tt (1175 kJ mol ') A (1170 kJmol ') o @ SRR 21
3% Xe o THI UHR ok ATk I H YA fHA IR Xe 91 PtF, i
IR @ 1 o Tk O ATk Xe'PtF, o foe H Whemar ot il

79 @S o 9T S o Sgd 9 AR, 79 w9 G SAfusk fagasoncsa
Al TSN o SRS qedll o WY, Hyeitia fRy T €

el & 9gd %u ANH I & hodd fFe SEHRREES (KrF,) &
ferega = fohann TN €1 XS ok ARl <l JereRhTor el B Ul § UXq STkl
wEeH fedl e (feal ) ahieh 5’1 1 TE 21 Ar, Ne @ He 1
1S ot arEdfaes At wd T2 2

() SAI7-TgeiviT it
ST it IRfEafaal § 9 ¥ Yoe fshan g SiA o9 YR oh fgatit
TGRS, XeF,, XeF, 91 XeF, I 2|

Xe (@ + F,(g 673K, 1 bar XeF,(s)
(SiAta emfeerr )
Xe(g) + 2F,(g) 83K 7bar . XeF,(s)
(1 : 5 3AgU@)
Xe (g) + 3F2 (g) 573 K, 60-70 bar XeFG(S]
(1 : 20 3TUM)

XeF,, &l XeF,d O,F, &1 143K 9 W S==fhan & f I=m@n S 2|
XeF, + O,F, - XeF; +0,

XeF,, XeF, T XeF,, VM, e o e & St fF 298 K a0 ™
A | IeAU B S #1 98 Yo FqSARor s &1 99 7 S o
ot SR AT STEAT T & S 21 3areoned XeF, & 5 3799 ¥ Xe,
HF T21 O, I & 2|

2XeF, (s) + 2H,0() — 2Xe (g) +4 HF(aq) + O,(g)
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ST o T TgeIIEe] i SEHel & A VSEPR fagid o 18R
W HT S T 71 3T TS Rl 7 7.9 H 9 T E XeF, T XeF, &I
TG A @ T o Fuaciia & XeF, H WId g0 Id & (6 3Ta
TS T Th ThIh! T €) 37d: Skl GCarl faspd sTewhorhig © s T
e e H WA STUR W U T R

ST TRIIREE, FINES 3TE TRl | Sf9fshan Y -re Tiefs qen
TASANEE T el W ATl hich TR oA 2l

XeF, + PF, — [XeF|" [PF,

XeF, + SbF, — [XeF,|" [SbF "

XeF,+MF — M' [XeF,|” (M= Na, K, Rb or Cs)
(@) SHATT-siiardtsrT it
XeF, @ XeF, & SId 3799 hele®d XeO, W Bl 2

6XeF, + 12 H,0 — 4Xe + 2Xe0, + 24 HF + 3 0,

XeF, + 3 H,0 — XeO, + 6 HF
XeF, o ferh el 3199 § SRTIsiNEe XeOF, 791 XeO,F, W< & 2

XeF + H,0 — XeOF, + 2 HF

XeF +2 H,0 — XeO,F, + 4HF
XeO, TF VA faehies 3@ waref 81 g0t T fRfaet @ (Fw 7.9)1
XeOF, T T aroqeiiet 5o € et T ot geeiia gt @ (Fas 7.9)1

" oQle ofe O
.\e e/é\/g ®/Q<‘; @@\@

(%) @= (@) =t wHae () fopa sT=wherR BIEURENEE (=) ffreh

far7 7.9— (%) XeF,, (@) XeF,, (7) XeF,, (%) XeOF, a4l (3) XeO, %1 =T

S@EEe0T 7.22  H XeF, 1 WAl SUHA Th (ST fafmar 87

B8 7@, S ST9Ee % IR XeOF, T XeO,F, § o Weff el & aiferdianewn
e Afafhar @ Ueel 1 eTaen o g9
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SRS

Sferm sTsaersiict qe goht 119 &1 37d: ST SYAN T Yeror o fau [ea)i § o o fag fapan
ST €1 TEHT YA T ifaa Afskia fuaed § ot fman sman 21 59 diferam (FaeriE 4.2 K) 6
71 a9 W e wan o fau fretardeeRes oF ®9 H SUE fRa S €1 s@en SifdieR g
Eiferm =1 S Stfereish T w1 Scq=1 9 HEH W@ o fag feman s @ S foh amegfes NMR
TFRHI qo syfieh fafercda FeM o 9o 3F ot gt TR fdfsa (MRI) O3 o T&A
g &1 YR MA@t oF SN § I8 3fferdisH & q9il & ®9 § 9 o o7l 7; Fifw
T o gEe! ferear wgd %9 2

a1 1 ST fagsi <ga 9o we Seal § fam yee 2g fRe S 21 e a6
ST et S qen MeRE | fahen S 2l

T 1 U ST ©Tq HHE WehHl W TR SIervl Sca= i o farg femen e €1 (ergeti
qA IULTGA ok 3MTeh dfesT § gHen IUAN oA Sod i 9 o M A1 &1 TSI § gHen
S o1 AR uSiel o gare o off feRen S 21

ST den fereia & i faei Swam =42 ©1 st STant fasiy st o feru o e seat
fepan ST 21

QAR 92t

7.32 Sfcad 1 MamEt o STl § STAR FA TR S 872

7.33 frefafad FHfieho 1 e Hifsii— XeF, + H,O — XeO,F, + HF
7.34 ISH o WEF &1 AT HET Hicd F: o2

ATRARA
e WROM o o 13 W 18 ol el p-scileh shi Tl hd 2| FSieh WaAISTehdl i o1 geisrieh ford
ns’np'® B 13 & 14 ol o1 31&79 heql XI 6 fohall 7911 56 ST § I p-eeiieh ol sh1 ferare feman T R

=it 15 o °f= e, N, P, As Sb q Bi 31 2| TSer1 g seieiten o ns’np’ €1 TeeieH 29
Tl o 3 Al W, B SRR, W A o (SRSl oiel WY S O a1 C o | pr — pre gl
o 707 qer o797 HATSThRdT ¥ 1 faR w3 o fAU Hehl 1 STIIceud o R0 36 a7 o6 o7 al
Y fi1 81 ot 15 o e O & e aRafdar seid &1 3 Sieise, g e Tl o @1l Sifirshar
F7d F1 A < AeEyul TR ST + 3 T + 5 YA HXd &1 Akt +3 SAleefisheor syeeen, Afma
el G % HRU G qedll § wEeyol € S #

STEATZEIST YANTINET 9 S Sl SR W S S Wehdl g1 UE fafu= sieienior srerwena o
seee fAfdd ¥t € S, N,0, NO, N,O,, NO,, N,O, T N,O, | T e i STt T Bheft
& T ST SgIEY B ¥ SAE TR W, S B YT R AE Wt €1 HNO, Teh Heequl sfifireh
TP B 98 Yoo THETRh! 3Tt € TN VIfsmemet! siffieheh &1 HNO, - uftfeufaai (srawem) ®
rgelt qen rergel ¥ fF #X NO $1e NO, = €|

T TR ¥ HERRY P, & ®9 § TA1 WA € I8 hE STRE H WA W 71 IS TGRS, PH, FH
I € S UH g fAvelt T 71 T8 N UHR ok darsel PX, A9 PX, S €1 PCl,, ¥od HERRE ®1 R
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FAN 5 T ATAHAT GRS ST ® S PCL, WEPRE 1 SO,Cl, o el SAfafehan gy s=man s
| PICHRY g W TSGR ST €1 TThT TRehell | 37k P-OH UHE &1 G& W e ohtar 21 sifargiareet
S8 P-H 3 i T, 3T=8 TeEe e T

a1l 16 ok el W1 WM SRR o ns’np’ 81 S SR Sl T8 +6 YRR i
g1 3t 16 o el o slifass qen THETR TON § it TReds Uferd B €1 wenen §, eRs e s KCIo,
I MnO, ®T SUfeerfd ¥ TR HTch IR S 21 I oigedl o W ok siteree fAffd wdt 21 S
(O,) SFHIS HT TREY T, S TH Yool SRR 2| Tohl he STREY 711 €, TTH ¥ Toh & o
T p- ®T 95T FE@YUl ¢ HEHR, SRS o W FANM F SO, T SO, S HHEE I 21 SO,
TEHT qT SRS o T FAT R TR Seft 71 SO, FHT UGN, H,SO,, o I § fohaln S &1 Tewht
S ST I 7, fSH Tee wewul H,S0, ¥ THe WEast YehW g SR Sl ¢ 9 fsiem
AT AR ek T| TUhT STAN wgd § AT o Seared | fepan S B

1o GROft o = 17 § F, Cl, Br, [ 921 At €1 I8 el STk ferameiict 21 € 3R 56k Rl I8 Shacl
G ST T UIT S &1 37 el 1 TH SHFRT0T ST —1 Bt &1 ey Seua fiedeRion ST
+7 o B Wt B1 e slifaes den T i o s ued weiia S 1 98 SeEel eEes desel
RIS TeRT o SHaieTral w1 fHfo w¥d &) FelkF, HCl %1 KMnO,, o §eF Siffehan gr1 et
¥ W T S &1 HCI, NaCl &1 @8 H,SO, % el T8 ek e ! Sl ¢1 Tals e Ham ¥ X
X' (n=1,3,5,7) accieH w1 fFmin w3 g1 SR X', X ¥ Tohl e 81 FdlsEl o R sHeEteTa
A 1 37 ATl 1 Grere ¥ e e W) {1 S g feorfaal |t — OH ey % wrer X-
OH & &4 ¥ o1efed g &1 feufqal & X = 0 ormey ot 9w S 2

afferd WROM o ol 18 W Septe T et €1 S w1 sige) et o € 157, gk warshan
1T 1 AR T ns” np’ B 81 ¥ &l sigw a9t T agred § 1€ St €1 e, e
**°Ra o fo¥e 3cg & &9 H W g 2

&1 I hT 3T i 9 B o HRON SRT TR S 1 Y9 FH 2lt 1 oherel Fo uRfeefa

H i o, Tqeia o tferdier o | A weft-ifa sifrcrerfr €1 59 Tl & w¢ swEm #) st
1 SYANT AR SER 3 H, Eiferam w1 SuE g o geet SRR 9 w5 & faw yge et
w1 9§ qen e w1 STEm fags el o wiadif sesi o fRan s R

SRR

7.1 = 15 o T oh FE O i 3ok SOl (0T, SRR 0T STaE YT SRR, ST
Tt qen fagoeshar & gsd § fad=m Fif)

7.2 HEeieH i fpamtior wiewkg o = o= 82

7.3 T 15 o Tl i qEEE foRameierar w1 ygfa &1 fag=mr sifs)

7.4 NH, BRSNS ¥ 9t €1 W PH, &l At a2

7.5 YA | AR Y S 82 oS e At sifafwman o waraties getenon w6 fafeEu)

7.6 I 1 ST S 9 fepan s 22
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7.7
7.8
7.9

7.10
7.11
7.12
7.13
7.14
7.15
7.16
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

IME TH HART foF TR o1g HNO, F Tt 1fferan ek forg Yo firt 3curg 3 wehelt 272
NO, @ N,O, o STrEl Jeast &l fafem)

HNH %01 %1 9, HPH, HAsH @91 HSbH &Il &1 e1den aifersk = €2

(TR - NH, | sp’ Heh{0T o TR q201 FRSSH 371 o & T dcdl & o Shealdl s-p 3T o 51
A 1 S Wl 21)

R,P = O % UM Sl € Seifsh R,N = O &l i (R= Ufeehed %) ?

T fF Ff NH, &R § SHieh BiH, e 3o &R 2|

Ao TEIRATER 370] o &9 H TR S @ A1 BICRRY P, o &9 H| 7

Y FIEHRE Al e HERRE o O 1 qe fa=raiet 1 fafau)

B L e e

H,PO, &1 &AM Afafsran €S

T PCl, SFHRE 3R TT=EsH I wrd HT Fehar &2 ek i

0, S, Se, Te Al Po %! TeiariTeh o=, Siferdiehor afereen o eegee Mo o esl o afrad |rof
% U & 9 H W F ek Jfeul

F SRS TH 19 © Safh Gohl Th 31 272

A O = O M O — O & ToITIA Afed Tt HH wal &1, S HH: 141 921 702kJ mol ™ 7, =79
Y TR H GHd § T OF wivfis At tfemse afie o € 7 fF O amer?

(Hehd — TR o a7 § STeish Soll R 1 e[ | {ET)
HH W WEe S €2

el Wk g H,SO, & SclRd 1 a0 whifsry

SO, YR ¥ T a1g IguF &7

BelsH Yo AR i g 82

T AT o T ohadl T €1 Sfedise, HOF i e €|

2 FHifeY foh T T Th THE TR gH oF v off AgeieH gege e fafHd
X €, Sl FAda T

ClO, % = 3uan fafem)
RGEERUIECEI R Y
Sel o W F, a0 Cl, %1 stfafsean fafem)
ST HC1¥ Cl, T Cl, ¥ HCI ! oh¥ T il? shaet affwang fafem)
TI-9eAe Xe @l PtF, o = e1fafean #3@ & fau &9 9fa gu?
frfafed o FEhRT 1 SR STt F= 2?
() H,PO, (i) PCl, (ii) Ca,P, (iv) Na,PO, () POF, ?
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7.32 frAfafed & foau wgfaa T )
() S NaCl®l MnO, T Sufeefd ¥ Wiz HeHfh o7t o Te T fovan S 21
(i) S FARA 19 H Nal & Siofa faomm § 9 yarfeq fhar s 2

7.33 S WIHANEE, XeF,, XeF,, 1 XcF, hd T S 272

7.34 T SIH @19] & WY ClO, YHEeIaM B2 41 Teh 370] fgH &R &7

7.35 frAfafed y&s Tq=ad & 9 fa@ o1 o STIER §81 %A H =afed Hifs—
(®) F,, Cl,, Br,, I, - 3T faaiem Tiedt 9ed w9 o
(@) HF, HCI, HBr, HI - 7 §med 9gd &8 |
(M NH,, PH,, AsH,, SbH,, BiH, - &%& H¥med 9gd %A |

7.36 frefafad & @ w1 ©h affee § & 22

(a) XeOF, (b) NeF, (c) XeF, (d) XeFg
7.37 U S 19 THEliS A1 G IR G HY A HIC S R TR w1 qeEEEg -
(a) ICl, (b) IBr, (c) BrO,

7.38 S T4 & WHIvEE MHN eiicdsh &9 ¥ 92 i el 22
7.39 3277 qen <iffH i o STAN geieg it

B WA T2 3 TR

7.1 held TRAN] 1 S o0 ST SATiehior STaeen eidt &1 Sl €t eifersh skt oo emmar oft gt
2 forreh R0 Sheld WA 3R o1 TRAT] o S o4 STy H Hegds el Sgd S 2

7.2 HEifH BiH, o 15 & TRgRel ¥ Ta8 HH TR e ¢

7.3 Wi YA pr— pr AT o HRU B N=N o+l 2|

7.6 N,O, ! W= ¥ gfie &t ¥ fF N, F1 Tewasd 4 2

7.7(a) 3 S & sp” ThRE €1 PH,” ® 9RI e A B0 SHih PHY PW Tk Thish! Soiaeid g
gaﬁﬁww—megmwaamw%m@me 109°28' ¥ &H el
|

7.10 PCl + H,0 — POCI, + 2HCI
7.11 H,PO, 37 ¥ @1 P-OH g IUfCerd € 37d: THh! &IRehdl 3 2

7.15 STFHSH O, % B2 MHR 3N I=7 Tz vNcaHal o HROT STel o 3T0] TRgeH e T sifuh Ffor
T ¥ THoh IROTTEEY 98 T e § &l ¢

7.21 TR GEARI o RO Al S-O Y Fegdrst § don gu gmed 9 ©
7.25 AT H,0' 3R HSO, | Yo7 79 o SRV H,SO, S H Th Jaiet 37 g1 HSO, 1 H 0" ae
SO ¥ s wE ¢ e K, <<K, |

7.31 HHEA: AR Afeh ealls 1 o9& sifies fRamhia g 81 39 R0 X=X 3TaY 1 379&m
X-X' ey 1 g B 71 S ICI, 1, § efue R 2

7.34 e FeaalEma ® ao sush! 1uify &u it © E8 e & WEE &1 S1emgd Hisd e S 2l
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