%_.
w
(=]

12087CHO7

BRI

T T o TAIA o U¥EN AT —

® 15,16, 17 3R 18 i & T o WEH
A YIE oh W hi GHH HWohl;

® TETRSH SR WITERE dAl Ak HD
s A e il i i
% IR H H@ "Rt

® T oo iR SisF o Gyelwu, O

AR SWT qA FP E AFEESl o
WA &1 FUA HL Hh;

®  TEWI o STREW, THF Ul ARl F
WA qAT THSh STl i WAl o6
AR H S "l

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

® SISl o THRMA qel BellsHi o STl
H1 GEAT o 9R H S Hehdl;

® Sopw Tl oh SYAN Wl Hoh;

® i Sited § 3 el SR ek ARl o
e 1 99 Th|

7.13f 15 asaar_

7.1.1 AT

. NI/ \ \\ \
0l len <p glel

“T@raT A fafaear p-siier del & W Ugend & S 3T HuH
Tq s-, d- T f- =% dal & Wy Affwar &7 @t vgfa @
o g7

el XI | 319 ST geh € o p teh o dcdl 3TMed |ROf o o
13 9 18 | @ WU €| 57oh HASTohdl I3 1 Seiaieh fo=ard
ns’np'™® (difem, He, & efaftem, fa=ma 18%) 8, p- =i
& Gl o U S ql ki g AT TREIEE SRR, ST
T, soae dfed el qen fagsRoTeasdr § Wgd st
wofifer erd €1 T onerd © d- herehi w1 erqufeefa qen Wi et
Hd @ dR f werhl (JAF Tad T STk geeedi) i
Sttt =1 deal o O W Hieleh YHe B €1 9ok Attt il
YehR oF dedll— oTg, SUHTG T ST1g 1 SRR 37k T hl
fafaerar wem w3t 2

3T 9RO o p- soiteh oF o 13 9 14 o dcdll oh THIEA h
Fefl X1 § STHIT I oF 9N 36 Theh H 3119 §Heh 918 oh ol
o dcl o WEE o 9R H 98

it 15 H q, AEeeH, BEhRE, AhHe tfeu famy g
Arehifer aftrfer €1 S-S g ot | i i iR wed €, srefes
o1, Suifearer TN W eid g enferes TN § qiafda & S 2
eSS TNl HITHRY STHTqE, ST qen Ufeal IqUe aen
farenel Tk wrEhifEEm Hgd 8

agHee | oNfuae AEeH 1 STEaH 78% B Yudel o @il o
e difeaq -zee (Toelt weedi = faeh @) den refmEm
Tgee (Sfea HeedieX) o &9 | U Sl @1 Siel AR et
o 9% 9IdH o ®9 | T S 81 BRI UUeEe 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 T&7 ¥ek a1 &1 HehRg wivmEf
@WW%WWW@W%%&WHWWWW@
o Iufkerd g1 §1 WIEHIGIE gy den ofel  suftyd g € e, tfent
a1 formy qe@ra: Goehise @il o €9 H U Wd €1 HReifaa qyaifta e
2| TTEhIfeE T Tehd Mc, WCHIY] ST 115, WG $o7HM 289 gmol
ae gt T [Rn) 57* 6d'° 75 7p° B1 THe! 3T 3Ty Al Sfeq
HqET § YRl % HRU1 THeRT TWEA 6 e €

TRl Ao i BIEHT TH 1 ok 3 ool o HEqUl TRATUesh el
ifeier T[0T ok SeleRTeh fo=rE o W1el HRof 7.1 H & 7y € qe 3 6o
wHifvees, e i TEEtE i w1 yafat w a9 e T 2

ARUT 7.1— 1 15 & qel o UWHTUEeR qur odifae o

Tor

TUHIU] ShHIh

T FeAHE/g mol |

EREEECRERIE!

AT TITh (AH) 1

/(kJ mol ™) I
il

FAYHR /K

T/ [g cm (298 K)]

I

“E" twer a4 (E= 7=); " E”
R "R o W*Wﬁ’aﬁﬁNQ

7

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 1798 1595 1610
4577 2910 2736 12443 2466
3.0 2.1 12.0 I1.9 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 BICERT © YT 38.6 atm W o- &9’ 3eafyraT arg ¢ 63 K

7.1.2 SAEI(+eh foamE 37 Tl &1 HASThd i serEeite o, ns’np’ B €1 5 qwl o s waw

7.1.3 UTHTO] TS ST
o=

oiqean R B € a1 p ek srefufia B €, S gk geleiieh forad whi
arfafter wenfe weH & €

T H A= Hl AR Fg1 W TS adl A (fRdt T fowi sreen ®)
festi o 3R o gig et 81 N 9 P oo gegdiseh e o fommoia gig
Bt B i, As | Bi d Geddieth a1 § ogd wd g Ut &1 St
21 7E 9 el H qul W d SR/ A £ heren 1 suredfd o R 2

175, p =tk o
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7.1.4 IMEFT TErSUt

7.1.5 Toa=IGRUTERT
7.1.6 Sifaes Ut

7.1.7 TR 0T

WA fagm k76

ot H e T SR g W S e WHifveeh SRR W eI 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 3T Tl ot 14 o el
1 3TUen wgd i Bt 21 fafi= smeee waferal o1 emifera s fefatea
— AH <AH<AH, (¥R 7.1)

;a1 § A 1 3T ST IR WATvaeh SR | gig oF We forakomdehal
1 HH HA1 ¢ Eleiiieh WY del § e Sl ogd tfeh el R

79 o o TR T TR §1 SRS Tk EIHE W § s o=
gft 3| &1 ot A= T SR S W s O Sl 1 SIS qel hieh R
a1eq €, oTdfeR I Ufeat Suwrg @ qen fagmer eng €1 T e ket |
HU U AV RR H gfg & RO 3| GG ot ¥ S F A= Ay
R WM R Fys § gig gl 8, W o, S 7o d@d © I IHeh
e faeny qeh wed €| AIgeiSH oh 2Telel Gt e STREudl YEiRia id g

JTFHIRTUT TERATT qAT TRl TohaTsiictar o Urd WM aTeft wgtar
T Tl ! WH SRl STEEAT —3, +3 1 +5 T SRR A1 ©1g ol
T gfg o RO o § = Ht AR FH W -3 SRR ATEd TSI HI hi
vafa wedt 21 ardd § ot k1 sifan wew, fomer -3 tferdieRTor Staen H W
& 1S ATk S Bl o W A T AR S W +5 SRRl STere oh T
el ¢ foer (V) 1 ThEE sifaaefirs Ak BiF, €1 o | i @1 3R +5
STRATRT0T STaeel o Tfcd | HHl qef +3 TR sTaen (Afehd e
T9E o wRU) ok T § gfg B 81 +5 AU e & STl
SRS o Ty AR FH W AESSH +1, +2, +4 TR0l 3Tawem «ff
TERi Lt 1 TR g +5 SAerienon stereen § geis & 9 Afieh Tel st
Fiifh TTH - FHeh 9 TEl 2, Tl 98 3 dll ¥ Sl ot uie s
w?mﬁaﬁwﬁwaﬁmﬁwﬁ,ﬂ T +4 STTRIThT0] SToTTT TRRT
T Bl

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

3HNO, — HNO, + H,0 + 2NO

TH YR WIEhRY hi ST T} Heaedl STadieniu] Taeu &R 9 37
A H +5 3l -3 sfferdiertor staEenet § STEHETIad B Sl © et S
Ufert TR forerer 1 +3 STeRARIT STawen STHHIe o g H 9ga st
TR @ S R

SIS 1 MUy Gedarethd 4 & & Tl ©; Fifeh had 4 Hah
(Toh s A1 99 p) & 5o o fou suere 1 9 dedl o @med e | o
d ek B B, S Se (HeEarst) o forg SuEnT foRy S WeRd €, 31d: Sk
TeHdShal 91 3 € S9 PF, |
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AMEEIS AT TETET 0T (e )

TESSH BIE SHR, 3= TTTHITHR, S=9 3T TITH T d Hefhi i
SUCTSIAl & R ot o 31 Te& © fo=t gt €1 redisH 1 @ & |y
9 B2 SHR q 3o TRl aed del (S8 C,0) & 9, pn—pn
agaTEY oM 1 fafyre ygfa gl 81 59 o & 9 a pr—pn §¢ TE S
Hifeh 3ok A Fersh 3 o1 IR foafd e € fF o gl stfqear et
FT Thd| 9 YRR SIS S RSt o " U 6 (Th o aa A1)
Y Tk fEURHIE ST ®Y W URN S ®, GROTHEY 3Eeh! Y Tedt
(941.4 kJ mol ') 5gd I=a B 3Heh foqdia Wik, sTefTer den qfeat
P-P, As—As 1 Sb-Sb S Tshdl o s €, Safeh fomey difeass sraen
o uifcaer a4 SFIGT @ Teh N-N ¥, T PP ol w1 37deT oot gil ¢ sHiifeh
Y STaft golaeHl o Sod aUgeiaeieh UfdhHul oF HIUT S TS HY Sl
2 URoTHa: SIS W @ Yot gaet Bl 21 SHeh HaASiehdl gl | d Herhi
1 AT TN Rk € S THoh TR 1 G el 21 SHh] FeHarsTshdl
eheret 4 e &1 Wi @A o 3Telel EeSH dr-pr §¢ el o1 Gkl SiE foh
9 99 wW €, SqEnd R,P=0 T R,P=CH, (R = Ufewhdl 59®)|
RITHIY qe ST Geh|UT el o T STt dr—clr e o1 Hehdl €, STl S+Toh
P(C,H,), T As(C H,), S8 dife feriel & &9 # %l ot &

(i) eESIe o ufa feramsiiemar

Tt 15 % ¥l 9 EH, YR % FEgES o9 ¢, 5@l E = N, P, As, Sb
Bi B Wehdl €| 3ok e13gEe! & D 10 ARON 7.2 | <Y 7 & TEIEE S7oh
i ¥ frafaa wfaes afed™ <wid €1 sEeeel %1 wfe NH, 9 BiH, 7%
T € S foh SRt 5 oo et | Uik foran s wehar 21 aRomeesy,
TS 1 STTHRT 07 Sl 21 ST Shadl Uk Jg STI==IF ¢, Sk BiH,
FaelqH STEE gl eNehd o 36 ohH ¥ wedt 8-

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

AE2ISH i o9 fagd FocHehal a1 B SATHR & HRUT STHIA 39 T 59
ST | BTGSeI SR §1 I FRO 7 o 39 Terish IR S PH,

T aifuss e 2
ARUMT 7.2— a1 15 oF ql o EEgESl o 0T

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 (9) 107.8 93.6 91.8 91.3 -
A H/kJ mol ™ - 46.1 13.4 66.4 145.1 278
At (E-H) /kJ mol ™" 389 322 297 255 -

L7Zy p-scish o dcd

2020-21



(ii) otferdrs o ufa feramiierar

¥ Tf 79 q THER & RS- E,0, T E,O, 9 & T@ FI oA
SRR ST 1 AfoaES 1 Tt sTaen o SiaaEs & gorl |
Afrer it B 81 o | == S W ST 07 Hedl §1 g S BERE
% E,0, ThR & e quiqan sieia § Safe e qen Ut &
Sugedl qen fame & e i )

(iii ) T o wfa feramefierar

= el 1 sfafwanet § demeet &1 4fEi- EX, 9o EX, 9 81 e
o HANSTRAl BT | d Rl 1 AR o HRO 98 YIRegE TEl Sl
T2RAE TEEARS! 1 ST 3tfeieh egarst el €1 AIgeior o Sfardl 3 gt
Tl o TEeaEe TR B €1 TH deF % N0 © {6 U<RaEs § +5
SHIFIIRT0T ST YT BNt § Saifeh TEecngel | +3, =itk i i Yaon &
+3 STRARTT ST I qorl | +5 SRt feee ¥ Afush gidl € o
TeTeasel § TeEdSH U ST B 1 s o o e NF, &1 e
21 BiF, o Ifafad 9+t Tiees & &9 § Tewdst UHid & B

(iv) argett o ufa foramsiterar
I geft 9 uiget o W Afafewman ek fgerht diftr o & f 7w -3
ST ST U 1 S Ca, N, (SHfewrm Teeree) Ca,P, (Shicerem
HEEEE) Na, As (Hifeaw TEAES) Zn, Sb, (S wawmEe) de
Mg, Bi, (Fiferm fammeme)|

SEER0 7.1 Fufy Igeie +5 ARiieh v STerel g9l €, eifeh I8 UReles =&l sl Hrol
)

g g | n=2 €, T ohael s de1 p et €| SEH WEHASehdl i =R ¥ ST
YOR FE % U d w1 71 Hifen 97 eRdEe T8 a9

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

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

agAREd 92a
7.1 P, As, Sb @1 Bi % IEeaizel ¥ TSR dAfus Hegdst i 8 ©?
7.2 ot 15 % dcl o TESRE ¥ BiH, 999 Yoo STT=EE A 2

WA faam 48
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7.2 SEAS0E forem

SRS

TEASZISH 1 AHNTS IRA A1 oF FAhL0] adl YISt 3THaq 9 fohan S
21 Y8 a0 AgeisH (el 77.2K) @l il © e ST (Saerih
90K) 91 & Sl 2

TANTIEN H SIS sHH & fou ST ek o Sefid faeam &t
Hifean TE2Ee o WY AR HUE ST -

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

=g sifuafshan § o€l @t § NO @ HNO, sft sd &; 37 e1gifsal =i g
1 Ul SEhie Jad HowRe 3T o welld faeed o @ yarfed R
e T wehal 21 3H SHITEH SEhME o g staEed ¥ ot wrw feman S
Gehall 2l

(NH,),Cr,0, __ ™ . N, +4H,0 + Cr,0,
3 g sTaeen | Ao ifed™ a1 aREd TeMee o ard STaHed | off
IS shi ST Hehell €1

Ba(N,), — Ba+ 3N,

Tor
TEAEESH & TR, TR, TWEE ae sifavel 16 8| A1seeM WA & 2
TRt gaeenfer N den '°N #)1 skl St o faeiaar sgd %9 € (23.2 cm”®
Ufd ofier 9iet, 273K M9 9 | 9R S W) qen fediw 3R Faerish off w9
g ("ol 7.1)1
N=N s %l o9 a9 Tl o HRUN SEAGSSH FH o a9 T HIH!
stfera €1 zrafy, a9 o gfg & @ foramsiicra o<t o agdl 31 =9 49 R I8
FH/S UGS oF T WY GG Tk I 9 9 TAME RSl au1 AU
o WY FEHISH EIESl h Sl B farme sifufma ¥
6Li + N, __ @ . 9Li,N
3Mg + N, ™ . Mg,N,
T I i YRR | T 773 K A9 W I8 TR oF T Faiferd
BT AT S © (BTeR TehH) |
N,(g) + 3H,(g) 773K, 2NH,(g): AH® =-46.1 kJmol '
SIEAISSISH, Shael ST S=d ad (TS 2000 K) W SE3iiadsH
Y HA T ARl e, NO oA 8
N,(g) + O,(g) _T. 2NO(g)

SIEESSH 1 I SUANT SFEIE aU e g I S WEAl (STRW— hieddH
WEAAES) oh i § ®) SRl SAfRd oieRul l STeRdehdl el ©; @l S gEe SuAm
B B (S el iR Wa sam, sifufemania WAl & fau ifer qgen) w9 e
H ST Sfaeh gl we @ Gl % fou wefias % ®9 H N sEEsd § e 2l

179, p-=ii% o ad

2020-21



FEEQ01 7.3 wHifedqw UaEe o qdg ST9Ee i sifuferan fafam)

gal  WifeTw USgE qrdid 3Tueed ¥ SEAESH 19 <
2NaN; — 2Na + 3N,

g 99a

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

7.3 Z@fern

2

e =

fat=rm
it w8 (ged) wenel § oy den fuedt ¥ Sufted w1 Wel @
TESISg HTeiTeh qaredl o faeed @ odt © Ssrewoned—gfan
NH,CONH, +2H,0 — (NH,),CO,  2NH, +H,0 +CO,
B TR W T, ST qaul O 9w B €, S Hifed der @
Hfcaem eEgiaEe 9 foa w6 W faufs & o[ 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-vrdifere fagia & STER $=a <@ i ffda & o fou ereet g
21 ST o Seured o foIu egeheran uRferfaat 200 x 10° Pa (@ 200
HEA™ e, ~700 K A9 qe1 efigl A H K,0 a1 ALO, IR STERA
HATFATEE S S 1 STANT €, Tk T STel Wi Hid 1 <L g% ol
Goh| STHIAT o ST o fau yeae-fest 7.1 & gwitan @ B

|
-
=

20 MPa

I
SRA 3TAES
700K | ALO, + K,0
‘qT 3
ferar 7.1—3mifar 3R & forq yare-fas
—
(N, + H, + NH,) s NH,

W foam 80

2020-21



ST

ot
I Tk el e, TR T R SHeT e qen @eerie shE:
198.4 K @2 239.7 K €1 STt &1 wifd € g9 IR 319 sraeensti # ag gEgeH
e gr1 siferd eIt @ e RO 3Hok ol 9 i o WM gHeh 7]
FSIHM o MR TR 37Uferd AT k1 310en eafersk i €1 it w1 370] Srehiofig
fRfre) & foraeh ol W Trgeiee W) 21 39t e fos & SgER 3o i
A IS q1 Th ThIh! I 2|

I 719 STt W sty e 81 OH 1P 54 o Il SHehT SIeftd
faera gefera: e 2

NH,(g) + H,0() = NH’, (aq) + OH (aq)

IE STl o WY STHIEE @Ev SRt 8 3Sened NH,CL, (NH,),SO,
M| T o & o &9 § I8 63 91gsi o o0l oh fofermi 9 Seh
TRSEARS (FD UGSl & Sl SedEel) i Eafid Hid g1 SH—

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

FeCl,; (aq)+ NH,OH (aq) - Fe,O,.x H,O (s) + NH,Cl(aq)
(0 STa8T)

ST 370] o TE2ISH TLATY] TR Teh UehTeh! Solerd<l et ohi Suferfa g
TEY & T T TS T UhTeh! JTeA I hich oI STIAI o T S
I 2| T8 HeRel AfTRT o o 1 Cu®’ 9o Ag” S #Tg STl Wl 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)

ST e ESISHI Seeh! o SR (THIFER T1gee, i, Smifm wieke qen HifEm Tethe)
A S AFETF AN % ST § ST e i 21 f @ T one tw W@ §) 59
T yeftaes o &9 | ot S | ot @)

181y p =Tk o dcl

2020-21



TEEOT 7.4 NH, 59 &Reh %! WE IR Fi Hdl 87

Ba ST H RIS WA W TH THIHT Soide T T&H i o fau Suersd §
(T T8 TR HNEF F W RN FLA T

QAR S9e
7.4 STHIA HT Al il 9gH o fou eevaes feafaei &1 v sl
7.5 Cu®' oo & Wy st 9 o et ©7

7.4 TZCA B eIt o= oo sTomensti & oM SiieTse s 81 37 sfioeel o
Sitarss W, g, fore den sifasw T-w9 wRoft 7.3 § U T ¥ sAwel w gE
TEH e ITIE T A1 e el bl Rl 7.4 H o e

ARUT 7.3— FMESISH o 3ATEES

SERILCEE IR EXIES N,O +1 NH,NO;, —™ 5 N,O + 2H,0 T T, S
(SIS (1) SATFTES )

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

+2NO

TSN RS | N,O, +3 2NO +N,0,—2X _; 9N, 0, Hren atw, swdta
(FESSA (1) ATFES)
EEEERESESERIS NO, +4 2Pb(NO,), —#5_, 4NO, +2PbO | T 74, st
(A (IV) HATFTEE)
TEAESH SISARIAES N,O, +4 2NO, 3;‘; N,O, TEH 39/5d,
(S (IV) SHF1ES) 3T
SRS USRS | N,O, +5 4HNO, + P,0,, — 4HPO, + 2N,0, | T&H 3M, T

(FTEEH (V) SATEEe)

WA fage 82
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7.5 SSlcee @@ T H,N,0, (FEIEGH ) HNO, (egd i), HNO, (T=fes

STR) S ST SR S Bl 3T HNO, He¥ Wewul 2|

fa=m

wERTeTen §, Wefek o, wia o fefé (W) ® Wig H,S0, 91 NaNO,
St KNO, %1 T &¥eh W fehan S 2

NaNO, + H,SO, — NaHSO, + HNO,
ek TR R T8 EIa: S YohH gRI S Sl 2|
T faftr s (NH,) o srgHeed Slefis g1 SO Silarisnor ™

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

Pt/Rh TSl 3SR

CRE)

ARUT 7.4— TEEIH o ATFAES! i G

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 y
N —N > N —N
LNy o Ny
o N oX G
X o) i :
N N\ L o AN
6 No. 57

2020-21

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

N—N—O
113 pm 119 pm



SEERUI7.5 NO, fgfiga i =t 22

& NO, ¥ Wavhal 3o fowm wem ¥ = 21 9% s yed fguw soieed
S HI We AR F ¢ g ¥ W @ wmh N0, v # wiEfdq
e St ¥ fEd soweEl w1 wen ww g

qgAteET 92

7.6 N,O, ¥ TEeISH i TeHarSshal 1 87

H 0 §9
140.6 pm
\O

WA fagm k84

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

fafda rsgiom eEefamEe o § S HNO, =i 2

3NO, (g)+H,0(1) » 2HNO, (aq) + NO(g)

faffd NO g: =fehd &1 St € o Siefd HNO,, 1 STHed BRI ST
68% FSAH Tk Hifkd foham S Tehel €1 W% H,SO, G Fsiciiaio ¥ 3 98%
% Wifga fman ST Tkt 2

ot

7% T TEH 9 § (Tedish 231.4 K qen F92ish 355.6 K) | TANTRIEl it
% Efesh 37 § HNO, 68% S Bial © 7ol SHeh! faferse 59t 1.504 B
T T eTeen W, HNO, i S=F1 SHAc & s fo fom o fammn mon 2

Seitg faema § Efes o Yad ol 1 T HEER il § Al
TEgifam 3R TEde TR = B

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

Tig, Ao Tret Yaet fRdIehieh © q1 W1 Ud wifeqd SiEt Schte engai
! DT Nferehar UTqetl o T Tfafehan shear 81 SHTaRdienor o ScuTg o7
1 WK, qM9 qe1 iR 8 ol T i Yepta W R €

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

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

e a7 e st o WY foran e W N,O 21 % 377 o 19 NO,
T 2l

47Zn + 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 7t et w=ifn org
e W ATFZE H Udell Afhd W 59 S 81 W Aurgetl T Sk ATkt
1 9t AR Ll | SIS S 31 H, shis hia- SESAEIES |,
TR HeHeh 3T | qe IhRY ThITWhITeh 3T | afrerdieha eral €|

I, + 10HNO, — 2HIO, + 10 NO, + 4H,0
C + 4HNO, — CO,+ 2H,0 + 4NO,
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S, + 48HNO, — 8H,SO, + 48NO, + 12H,0
P, + 20HNO, - 4H,PO, + 20 NO, + 4H,O

-TeTT THeTuT

e o fau gufifed @ 9o@ Tder Fe* toHl &1 ARde 1 Tfeh
HiTEE § Tqfad A w1 &udl W FR 3 7, S Fe®” ¥ sifaferan 2 )
{1 1 Wepel a1 81 T8 TIEI0T WHEA1 8L ST Pk Sl T o o
T Fethe foeer faam o qeema eIges W i ER oh 98K 9%

e 37 e feoman S 21 forera qen Jorfie ot g W Tk
O I HT T faerad o e P i Sufedfd 1 Gohd i @

NO, +3Fe” +4H" — NO + 3Fe”" + H,0
[Fe (H,0)s]>* + NO — [Fe(H,0),(NO)*" + H,O

) (92)
Efeh 3T &1 THE SYAN ekl o AU SHIMEH Agde oM au foehies T URRl dehis |
TR B ol 3 e o SR H #1 g Agferedd, e el 3 e el
iRl o e o off w1 Sl €1 THeh 3 W@ SUANT RAeid Tl o ST, TS o e
3R Yere ol H Aferfish e o &9 H €
7.6 PRORAIP 0 wenwd
Teh IR YAqE 3 21 7 feriet, Sia § stfaetd 1 e SEdehEe o

CASGS ok B & o SR A A S (TR
Afehg agHEd ¥ I8 S9eid gU NaOH faera & Torehk PH, 3d1 2
\ P, + 3NaOH + 3H,0 — PH, + 3NaH,PO,
Aﬁi (Hifean SEIhIEHES)
P(i—P/ P, ST ¥ FT T % FO, F F b 60° H 3, v
/ WITRRE % TR § qen gm aRfefadl 8 s o greeenstt 9 ifus
P forameiiel 2 21 oTe 9 § A § SN WHSH PO, % O Y YW =1 B
g iR P, +50, - P,0,,
7% fafaed Sqrasa P, SvsH o o1 gar @ S fost 7.2 W femmn w0 2
A AR

YIq HERRY @ AR IaeR H 573K 99 W &3 Al d6 ™ 3 W
W Bl B S ol BIRRE Hl Sed g™ W T fwRA S ol e

HITHRE o Weeenet i Sl o Bt € e BIEhRE de- s
/\ /x Y Uk A Bl Bl A8 TEH, SAfaven qon S Ud hied
3@ 4 Wﬁaﬂaﬁa%lwﬁwmﬁwm Yo IERRE
IR //_< " qom § wgd w9 Tt B | 9w SR § < et e ¥
B) ) P/ gt gl ¢ fSd P, Sqvhas 4@l & ¥ § Th-gW § I8 W
e 7.3— ot HrEBRE & St fost 7.3 # fe@men wn R

N/

N

185 p-@lvaﬁ & I
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7.7 BT

ST

Earcilareare)
T HITRE o & &Y Bl 8, o—hiell HIEHRE qel B-hiell HIEhIE| el
HIERRE i 803 K W, &% Afciehl § TH i T q—ohiell BIThRE ol 2l
T 9 o Seduifad foran S Gehar ® qen sk ool STangel, ushder A
fremae e €1 98 oy H erddihd &l Bl kel HICHRH Yo
HIEERE T 473 K A9 a1 30 < W TH Hioh S Sl 21 T 9 W 673 K
qoh &1 STerdll
fa=m
HITRA, Shicqad HICRES H1 S a1 9 HCl 9 sifaferan g o st 2

Ca,P,+6H, — 3Ca(OH),+2PH,

Ca4P,+6HCI — 3CaCl,+2PH,

TR ¥, € ¥od WIEHRE I CO, 1 1ok IRy | |z Hifeh
Hrer faer o iy T Hieh o S 8

P, + 3NaOH + 3H,0 —» PH, + 3NaH,PO,

(TifeTA BTEUTHIERE)

UE SaE H T8 SHOACRIA Bl © Wfd P,H, A P, o arSdl i

Iufefa o HRU1 I8 SaoRie 8 S €1 SNfed ¥ U8 w3 % fau, 39 HI

¥ srerifid o ST 1 fSe8 wemifem sTEeEe (PH,I) 99 ST St KOH
T arfufehan T W HERH T 3 2l

PH, I+ KOH — KI + H,0 + PH,
o
IE TH VIEH, TSt Al & THM T 9l ST el 19 21 98 HNO,, Cl,
qM Br,, S9 ST ReRT o aTodf shi SIfceged AT & Hueh § o W fawwifed
=t 2

T8 St § ook ®9 W focia 31 PH, &1 Siefa faem gerer st sufeafa
¥ forafed BT T HERRE T H, 301 81 FIR Hothe 1 A NS
fgeTa gR1 STeRifod T W TId FEFES WE 8 2

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

HIERRE AT 1 e ool &R 1T & q1 37l o Q1Y HIehifEn
TR 3t 7, Sreomed-

PH, + HBr — PH,Br

IR T Td: Thd & 1 dh-h! &9 U STAN et faerent | foran Smar 21 chfeqan weizs
T ShicHH RS o T o1 BfEd ik T | theh o Sl @ e 19 Seo=1 gt €, ot
& IR Tohd o ®Y § HE Hl T T8 gHuE § Ff W el 2

WA fagm k86
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SRE0T 7.6

e WE ¥ 7 fag = 9d & & PH, &1 Uofd ana™ 2
AR B

&&  PH, HI Si¥ 1l § fohan &hxar @ f999 PH,] 991 © S 918 <91l € o goeht wepfa
PH, + HI — PH,I

IR T R T A BT IuRfd & HROT PH, SR SfufEen o o
BRF I TE FE @ B
TR 92

7.7 (a) PH, ¥ PH," &1 37l 107 aiferes 21 4017
(b) S PH, 31/l ¥ e1fafspan el € o = ol @7

7.8 1 B § W& YId WERRE 1 CO, o 3Afeha IeRvl H Wix hifeeeh Tiel faerq o @
™ w22

7.8 BRBRAD TIERRH § YN o ScEe ol 8—
e

7.8.1 RIERRE

EAEE SIMES]

PX, (X=F, Cl, Br, I) 9&1 PX; (X=F, Cl, Br)I

o=

Tg T WIERRE T Y Fle varfed S ¥ U B @
P, +6Cl, — 4PCl,

S B

T e FANES i STFfohar Yoq WChRE o WY i 9 o wra foman
0=

P, +8SOCI, — 4PCl, + 4S50, +2S,Cl,

Cl

\\\\\\\\\\“" o

PCl, +3H,0 —H,PO, +3HCl

a

I8 UEN deia 39 © a1 T 1 Suftfd | o stosfed @ S @

Cl

7.8.2 WRIERRE

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

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

YLTFANES IR TS Yo hIehRd 1 I Fard o ofifue | sifafsean 9
T 2
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% Tcih! Tiq-Yod WISeX & o1 70 o1g | 98 Sal $79fed gist POCI,
< € 3N 3iad: W ol § 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 et g s 2

PCl, —™ 5 PCl, +Cl,
g —OH UHE I H1a(eh ATkl b T1er IfAfehan ieh S Felkl el
¥ uftafda =2 2 2
C,H,OH + PCl, — C,H,Cl + POCI, +HCI
CH,COOH + PCl, — CH,COCI + POCl,+HCl
gen faufs@ oqe PCL, o T191 TWH & R G FANES SAT 2

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

THHT AN P HTsifeh ARl oh HITor | fohan e € Irewong—
o CoHsCL CH,COCI
S %o qe e greenad o gt See e iRt gt © s
Tl guitan T #)
Cl @ fRefia (equatorial) P-Cl sl TG |
Safer 31 el e (axial) FRef i @ 98 1 3qH G&H FRO I8
& o feftar eneier el 1 et o o1l (axial) ST el W et
Cl fhtior il 2|

Cl

ﬁ wd 0%g
v}

Sameor 7.7 PCl, 7 § @ ¥4 31 €2

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

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

g PCl, &1 Brefa fgffuet " B1 eh i FRefia (equatorial) P-Cl 3T
T €1 W < stef ensiy f & aen Frefta ensit @ = €

QAT 92t
7.9 F1 T T 59 PCl, & T HW 72
7.10 PCl, & S § Afaforan o1 dqfaa aie fafau)

WA fagm 88
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7.9 BIEBRAD IR 3T AT o1 a1l €| TR o Weequl it g, oM
m =t fafy g 3t et | Suferd & Afaiafies el & areft 7.5 §
T T 1 SAeieTrl oh TEed H,O 1] 37951 O-TRA] o Je i a1 AN

1 3ftc ¥ WER Heiferd eid &1 8 Tecqul stieisral o1 9=Am ot 7.4 o
G E -

AR 7.5— WIERRE oh ST

BTEUH IR H,PO, +1 TH P-OH Y9d P, + &1

(RIERTTR ) 3 P-H
TF P=0

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

(RTEmIfTR ) T P-H
TF P=0

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

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

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

TR IR H,P,0, +5 IR P-OH T HIEHIR
g P=0 Eig
TF P-O-P

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

* Sheel ager] ©Y ¥ IR (HPO,), & Saeifim syerer arvit 7 g 73 &

HFISTEAl H TIEHIE 311 TRATUST gRI Sqoheis 1 &9 9 fory Tear 21 geft
Il § HH-W-HH Teh P=0 37&H a1 Tk P-OH ¥ a1 €1 39 STeriereai
o, Fo 9 repRd i 1 STerfiehtor sraeer (+5 9 &) 8dt 8, P= O a1 P-
OH 3Te+i & afaftad a1 @ P-P (S H,P,0, ®) a1 P-H (S® H,PO, ®)
ey B §, W S TET| ISR i +3 SRRl e ol 5 STl hi
wafa, 3=a o1 T SAferefiehtor stereenati § STEHAIad 8 oTell gidt ©1 Sl
o o snefwichRg 3mal (A1 WIERRTSTR) TH it T STHAMIIGG Bl
aMAThIeheh 3Teet (A1 HIChINHSTT) del HIThH <l B

4H,PO, — 3H,PO, +PH,

189, p-=it® & a
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BN N 4

H,PO, H,PO, H,P,0,
mqo‘rwﬂw A amfrqm:qﬁw E G Bikateaitcac | ElRtiatea it
A, 9 .9 f; D @
w {@ N )/?\
o) o)) 3 o 2 9/
fa7 7.4— BIEERG & GO )\ 99 9 Cy
o g
MY (HPO,), (HPO,),
AR TR ek 3THe T THTRI TR 3TF

e 31 9 P-H o1& 81d €, Yoel 3T9=maeh U1 a1t & 21 gHiferg
T HIThRY 377t § & P-H 37 B & R0 I8 T 3T=51 ST ¢ qel
3 I & oI AgNO, Tl eifees =it | s7ufed 2 3 2

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

A P-H 3TEY A&IFd gt H &1 3d 9 &ehal | &hig fieht &1
99| oherel & €Y STESIST TR SEAA AT B §1 S SR eehdl Sead hid
g1 P-OH ot ® TaiieH & 91 I8 wd §1 g8 H,PO, de H PO,
T fgamehta SR fremeta §; Fife H,PO, &1 & § 31 P-OH 3TaY
qel H,PO, 9 ey & €

S@Eeor 7.9 @ HyPO, 1 Tl % MUR W 3] STTe1Eeh S6eR hil T HT Tehd &7
@ H,PO, ®, < H WA P WA § W Aefod € & S 39 37 i STq=Eeh 0
T T
QAR 92
7.11 H,PO, %! &TRehal F1 87
7.12 91 Tl & 5§ H,PO, &I A FW 77

W foam 90
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7.10 @Bt 16 & e oK IR & N 16 H TR T — A, Tew, faetem, dwfe,

7.10.1 3UcTRLdT

i den ferefem fifed &1 98 Fefi-Fft hohiS 998 F W T
S 81 98 A, S o foIw ek oo % 9es 9@ oFed— g3 ® U Gohl o
Tk GHETSTE! T IO o T FUM B 1 AR 3ATa L €1 fershier SR
Gt | o1 q SRS STeren Fehl SR SgHl A oh 3T WeEd Uil Wd
geelt W gt Al § U i Hed sifush wRar § O ot @1 gquddt ok
FSIHM T T 46.6% TS o 511 FAfHd €1 35k 91g | 319 o 3TER
20.946% 3ATdS Bl 2

BTt qUudt H Tehl HT SUASIA e 0.03 T 0.1% T, T Fae
H Hewl qeaddl Hewdl o ®9 W fFH CaSO0,.2H,0, TIGH @aul
MgSO0,.7H,0, e BaSO, T GehEel o €9 § 7ol PbS, TR =i
ZnS, HIM TREZ CuFeS, ¥ TR WAt €1 T i &R T Sarargel o
BRSNS TehlEe o &4 | U Sl 81 e grel; S8— i, WM, oieg,
I, WX, ST 99 A W Hewd el €l

faehifem qen Soafam AohiEe STl | o1 Hoiiss! qf SqUss] o &9
o 9 S B 1 gt yehfa o eiftem qen ifem @t & fosed sare o
w9 ¥ a1 S @) it gyaifia Aearaisma ae €1 39t Hohd Ly,
T F&AT 116, THIUS® SHM 292 gmol ' a4 SeRie fo=md [Rn]
5f* 6d'"° 7s* 7p* 1 Lv ! ohelel 31e9 HEN § & SR ST GH1 2 9 3!
ey oft @1fd ey © (Wb o1 off B ) | TH HRU W THeh I hT A
& & g 2l

Te fereRuife™ w1 St o 16 o 3T ql oh WUl WHIvasH T
“fifeer o1 qon TR fa=E aroft 7.6 W U T B % waifvae wifas
A TR T 3R ST Tt i fere=r == w1 T 2

ROt 7.6— a1 16 & dw@l o HY Wifasw T

TUHIU] ShHTh

RHIfoee HE/g mol '
TR fom=ma
Hegars 591/ (pm)*
s 591, E /pm
ol dfe T
/A,H kJ mol*

AT Tt
(AH,)/kJ mol ™

IEEGER RG]

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'°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

191y p-=ish o el
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9 /g cm (298 K) | 1.82° 2.06" 4.19° 6.25 -

f

e /K 55 393 490 725 520
AU /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 g Tes W fawaerae 1w 9w 4w ! gETae ®9, 673 K.
* STfeRATS, SIS TGIRIEEl, OF, T O,F, H Shuvl: +2 T +1 STaRAHIT Taee qodt 2

7.10.2 SRR fa=ma

7.10.3 UTHTOT qeT
SIPEIRPES)

7.10.4 3T Tt

7.10.5 TAGE oIfeT
T

7.10.6 TIRIGRUTERAT

ot 16 % el o AR HIRN W B TG Sd & T HA SRR o
nsznp4m%|

o H W 9 A= & IR F@1 W DI hI G H Jhg oF HROT AT a0
] et o W H i wit §1 qenf SIS TRA] 1 SRR ST9ETR
WEY B B 2

il § 9 F SR 9gH W A TR | FH Bl 21 THHT HRU SHR |
gfg 21 qurfa 59 of o qol 1 ME el 1w o 15 o G el
o dedl @ Tt g1 1 SRt %R0 7 © R o 15 ok al o stfafie Tenfac
a erefafid seieeife fomame o p—ehersh Sufterd B €

TS IRHIY] Bl GEeG Tehicl o U] ST Selare(q aifed el Hoht i
3TUET T HUMHF il 71 9T o ¥ fdaf@y qF IH: 389k A1 wA
SRUTCH B4 ST 2

TSR o a1%, SRS i foR[GRuTRd &1 7F, 99 Il § Ioaaq gl
21 o W ] ki W gfg o el fagdReRehar § e gt St 81 3ol
e YEivia g @ T sfefise @ dieditem qo wiferss @eon o gfg et 8

GE(E01 7.10 = 15 o G SAEdl o dcall i ol § o 16 o deall i YW SE Ted o
HH GH=Eaa 9 Bl §, 2

gal o 15 o el § SAfafie Tt Wi Srefuia seteeiten ford o p-wherh B
37d: 7 16 o Tl i gorl | 98 ° Solaeid ol fehTer o 9ga ik A | sl
1 SRl Bl B

7.10.7 ifeer TqoT

WA fagm k92

a1t 16 o o HD Hifdes U TRl 7.6 | KU T B s qen g
31urq, Taefifam qen Jogftom Suurg & Sefe Teifag T org 81 diefTem
et gran © e orew o1y ® (216ig 13.8 &) | weft ae ereuar wefvia
F S| | At 3R ST W ] i W ghg o WY el el
FaMln o gig el 81 SRS qe Tewh o Toish 3 FeleHiTh o He agd
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7.10.8 @A 0T

@] A I TR TCHIOSHAl o SR G HHSE S Fehdl €| STaRieH
fgmems 319 (0,) o &9 H faed™ i 8 SHfh Heh TR 1 (S,)
% w9 ¥ fogme g 2l
ATRAIRTUT TeeTy aer TarEtie feramsiierar ¥ wafaar
M 16 oF el e AT SEET (ERUT 7.6) WeRid wd g1 -2
HATeRETeRToT STl BT TATf¥reel ol | A= W1 AR Tl €| difert =y wiqud &
~2 STRAIRTT STarEen YRR YT 1 SRS 1 IR RocHRdl Sgd 3=4 e
% HRUT OF, o SIET0T i DI HT s 0! Sariihior saeen +2 71 I8
had ~2 RUNCHE SHFIRIO STaeen S 21 oOff & 3T acd +2, +4,+6
SATRATRTT SFaETT TR ©, SAfehe +4 A +6 Sfuss g 81 e faetifem
A ST AT SRS o T ARl § +4 Sferdiehor syeen o
T o Tl AR § +6 SRR Sereen <uiid &1 & o e i A a5
W +6 SFHHIT STaLAT HT T T & X +4 SRR el h
e sigal & (SIfehd 971 9E) | +4 T +6 STTRIehor teeeneti o e
Wik ®9 U GegdS gl 2l
SIS Rl STHHTA HAER
fodtar amed & Sufeerd p-sciieh o o7 TIEA 1 wifa TS 1 STEM
IIER 3Tk B HR T 3= (RIS o HRUT Sl & B SHR a2
=9 TaE ROl o JoTel &1 Teh fafime ISR SId § 96 gEgeH a9
1 Sufeefd @ S foF H,S ® & e s 2

TS | d FHefehl i STl F HROT 3HhT GeHaSThd 4 q difid
Bt € 3R =R | 2 o aifirh gelw B1 gEd iR ol o o qedl | Garsiehd
FI9 1 FIER &1 Gehel € iR Hegdsihdl 4 9 stfue it 2l
(i) TTESIe o ufa feramefterar
it 16 % Wt 9 H,E (E = O, S, Se, Te, Po) ¥R & FEIRE AW &l
TGRS o HB 0 WRU 7.7 § KU M 1 TRT A o1 H,O | H,Te T
T3 21 el T F gty B At § A F e 9 W F e a (H-E)
e Toedt o et g/ GH S Hehal 1 &Y (H-E) faaet woedt § o

ARUMT 7.7— T 16 oF qdl ok EIESEEl o 0T

T

T /K .
FahR /K

H-E gf/pm

HEH %I ()

A;H/kJ mol ™"

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

* AT 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-=ish o q
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o e &1 AR SH T RH B o HRU BELEES! oF Ay @t § o H,0
T AR H,Po T HHI BNl 71 i1 o SAfdfiad Tt gegee STq=mash T ol
2§ 9o 98 0 H,S ¥ Wt H,Te d% =gl ¢
(ii) 3eRdre o wfa feramsiierar
% @l 7 EO, 9 EO, YR o SRS 991 € el E = S, Se, Te el
Po | 3N (O,) T Teh TRHAFEE (SO,) T & efh fachfm sesirrzs
(Se0,) TH 3 T TRIHFEE I TT=EF 01 SO, ¥ TeO, Toh HH Il Sl
1 SO, TH TIEEF ¢ Fa(h TeO, Th ShR ¢l EO, YR & e
o AR gewt, faedifem qen gfem EO, TR o 3{1ES (SO, SeO,,
TeO,) *f T &1 IFl YhR o SRS Tla Uhfa & &t &
(iif) Bl o e Toramsfierar
T 16 & 9 EX,, EX, 91 EX, ¥R & 3% TolRe 94 &, Sl E 39
il Y Ul € 91 X Uk Ale ¢, Scgel 1 L oF YA %1 o @
F>CI>Br>1| TeeEel § had SHaueeiiEe € Tl 2ame g &1 geft
THAGSIRES T Yopfa & €| Sl TS STholhid Bl B1 Fowhl
TR, SF, T Rl § STreror &9 § Tort g 2
TqevESl § W SF, Uk W, SeF, §9 @ TeF, Th 39 T 4
TRATASANES sp°d Tehild Bid €, 37d: Sieh! WCerl Trehivita fgftRfuet et @
e e e (equatorial) Tefd W T Tkl Seleei et Bl €1 9
fhfa §-97 (see-saw) Sfhfd ot weard 2
HFHSH B BigH TH qc TEHANES a1 TEAMES K 21 T8
SREARE sp’ ThIUl §RI &0 & 1 =qoheishid GEAT o eid | gutaa
HHenes fga@t (dimer) ¥bfd o ¥ S S,F,, S,Cl,, S,Br,, Se,Cl, Tl
Se,Br, | 7% fgdt damEe = wohR @ srEHEwiad g 2

25e,Cl, — SeCl,+Se

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

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

QAT 92

15 wew 4 wEe wE ) i
7.14 T 16 o Tl ok TSRSl o A TfIed o A &1 fafay)
7.15 H,0 T& %9 91 H,S 9 Fi 872

WA fagm k94
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7.11 3o ==
EEATRISH, yamRTen | frefated fafual § g w1 S @)
(i) SATRAST o oo S FIne, Teeel qel WHTHE! i TH it WR—
2KCIO; —6—>2KCl + 30,

(ii) S TEERTR SOft e o dol o SAfeTESl qU1 S HIge o See
sAferaTgel o ity 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) STESSH TRIFIES G ¥ Sake S8 gen fauifed «qe qen drs
RS g Ao By et de SEefiads It &
2H,0,(aq) — 2H,0(1) + O,(g)
0 &R W Y Sl A1 g 9§ A S S Wbl @1 STl o ogd SAqeeA
o BEGSH helle T Ul s THIS T g Bl 2
AEfiTer &9 ©, SEHTRSH o1 ¥ W 1 Sl &1 Tee e SETdEs

qN STt oY 1 T &, AeqTer o TGl 5fad Fd © qen ofifern e
SN STEASSISH q2 SRS WIw et 2l

ot
TSRS ek I, ToEH 79?1 293 K 99 W 8! 100cm” <ot |
faerar 3.08cm® #1 o1 a% Bl €, S fF G qen Sefig Sfem o ferg
e Bl 98 90 K W Seiehd @21 55 K TR <1 Sl €1 Siadis qwm] & o
Tl wEEetes — '°0, 170 qe1 18 O Seie i i §H W& & eH W ol
Mfvereh SHefs 1 STgasd e fawem € (3@ wen XI TRA qEs
Thh-4) |
STZSHIISH, ohelel 9 Hgell (S Au, Pt) 1 & S 6 ol Sight
T e Aget S Srerget o wrer wedl foRe St ©1 SEeRT 3 el o WY
AN W: Herel SSHIE g © S eifufemar i WeH § were ek €1 gl
Al 1 URH W o folU S=d W@l A9 W1 STERdshdl el € i
SHlerdiie - sfferdis fgaier 1 aTeier foreiem Tiedt 3=+ (493.4 kJ mol ) it 21
STgaATeRdIS T et STeTget qen T Afehl o T s rfufearg F=

& T E-

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-@lvaﬁ & I
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D AMTEhT T SAH! STFAHT Bl B
S®- 280, +0, —%% 4250,
4HCl+ 0, —<_9(l, +2H,0

SRS

WM Y99 91 89 Uishal | SHeh! Tl o Sifaiad STadis 1 SN Afedudifeet dfee o;
I ogetl o S o, faviet €ia & fau et @1 sifusmar sredrel st S W el
A THARIEI | SRS o fafeiet S fohu Wi €)1 %o Sferdior o eSS S gl w1 <
el 1 T SN o foiu, gl 2o 9eM 3l 2l

et g2t
7.16 Trefafed § § w1 @1 dc sifedisq o @io e stfaferan T8 s
Zn, Ti, Pt, Fe

7.17 TAfafea sfafsransti =6t goi wifsa)
@ C,H,+ O, » (i) 4A1+3 0, —

7.12 A afferetsT o1 TRl 311 el o iy fgeitt wAifies efferrge wewma g1 S TR

&S S S el 8, SIS 37ed qRoft & stfushal ael o sifaferar sieh

BUATS g A T TH ogd ¥ I & STl Uk acd, I A1 SAfersh Aiores sl

2 SfqESl 1 Yehfa qun o W fcafie faear 21 sfeEe W (S

MgO, ALO,) T I ( Pb,0,, Fe,0,) & Wehd &1 W sieree &

Ik STRATT, eTNH T A1 SHANH U § efiehd fehan ST Wehel 1 SAfES S

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

S0, +H,0 — H,SO0,

T 7 o STTER Shadl T e Tiid Bid € W H9 get
& SifeEEe fH u1q #1 S sewen 5549 8l ©, el B & (S—

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

TS W 1 H &R 34 ¥, GRS %hEad ¢ (S Na,O,
Ca0, BaO ) 30 CaO Sict & He AN FT Ca(OH), &R Il 2

CaO+H,0 — Ca(OH),

YA Hifcrsh SfaEs AR 8 ©1 |9 Hifas fFEe g5 <aeR
wefefa e 1 9 3Tl qen &R 1T <Al YR o SifadTEel o o7 YR
&1 37 oHfogel 1 SYAYHl STeEE ®ed 1 o STl a0 &I, S o Wy
FAfaferan w3 2

WA fagm k96
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7.13 30ENat

SIS~ ALO, 3Tl I &Rehi I oh T foRan e 2

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

o T sffEe € S 7 a1 oTlid B € 7 & aRr A stese IS
fiaTEE HEAl 21 CO, NO T N,O S 3ifriigel o 3@ 2

ST SRS 1 STEY T, I8 a1 el et © fof og qa 1 S
R TE T GHA q% el § el Wl o 20 km $9E R 98 g4 b
ST 1 Suftefd § aHedd Ao | ol 2l
T A WA Y-I5 1 W fafemon (Uv) 5t et e | s 2
fa=m
ST 1 T T Y o e g Fo ) T o st et
(10%) e St 21

30, » 20,  AH°(298K) = +142 kJ mol"!

e affeRiiST § TSl o1 foe Toh SHIEITT Wehd €, o7d: $Eeh e
o fora oA fomsi= w1 ST tavas: @ i g9t fased 7 @l

g 3 T 10% o 31feeh Tigdr 1 Tegdehal € df SHefsl i o=

F1 STAN A ST Ghd @ 91 Y$ SN (385 K FeHih) il Uh 54
Afereto | o U o Hufa TR s "R 2

ot
IS AN Tk goh! dia-Hielh T, Teq el g9 de sHi-sTer 39 2idt 2|
A w1 StfrererioTes e gt € SR ot uen W g8 wifeh e el gl Wy
g Figdr 100 907 9fd fAfd== (100 ppm) ¥ 31fies 9@ ST @ @9 oF |
argfaen gl € foed e o fiaelt Sca=1 8t 21

A SR &Y U SedisH Hi qor | ST 2; i gheh
RIS | foee @ SO g (AH F0TcHS ) Bhfl © 3R Tl (AS e 1eeh)
¥ gfg Bt 21 < TS Toh-SER I Faeld Hid € Wil 3ok SRS § gfRed
o feru firsst Sl (AG) URerd w1 @ifersh ueaes | 34 €1 $@fery 98 o
o envedsEe e € o oM 1 S=u Wikl wHw faehed e gl 2

T Tgd ST § Fowd AfeRdtsE god &t o &R0 (O — O, +0)
Tl AT il T ST o fAU 9% ofe GowiEe Hl e Hohe | 3R
AFICEE Al 1 A W Sfadichd it B

PbS(s) + 40,(g) — PbSO,(s) + 40,(g)

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

197, p =tk o
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S S, dNe TR (39 TR (pH 9.2) ¥ 3w yfawifud wefrm
APEEe faerem o e o srfaferan st € al SIS o erdt © foreent
e Gifeam emEethe faom o a1l SFAA fha <1 gkl 21 98 O, T
o JMheld 1 HEHS Tty 2l

AN S € TR e o stfeEEe (famiv ®9 § et gHeEEs)
A o T Tcfesk diodl ¥ G99 B 21 o7d: I8 gnd € T gudifin
Ste fommi o frrm @3 9 Icfsid s SifedEe Had argHed | SASF Wd
I Higar | U G 9 &RoT T &

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

79 SN TRd i SO Gl Haadl HeEl o STan @ € e suEn
W S q yeiidehl o &9 | fepan S 2

IST 310] § <) Ao - Sferdior ree efamedl @dH €1 (128 pm) 3R
e o eriferd © 1] shivita © TS siereh shior et 117° B 7 ffafad
< Y@ G BT S Heh B

O~ > O3
o7 o ol o

SRS

e ek (STHAER) e fadedm qen Set i ImRied (i) we ® Sy fman St ®1 gHen
et wrefield, e qen wrd anfe ot foifod @ o off S foan Siran 21 Wi wiHTe % S
T 9% Uk SfieRE o &9 H HE il 2

e iageco
7.18 O,, TH TIc STHIhRH FI TE Fi fohan FTd 82
7.19 O, 1 A STHeH Hy fhar S 87

7.14 AT B Tewt & I WEY © forad diell forameiane (o-Tewl) qo1 TehTaTeT
(B—"e®Y) &9 A TEequl 81 sherard R foaHeiare Tohl Tl STREy € S

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

faumeione TowT (T )

I AREY Wl T 1 a1 & et Mok 385.8 K den faferse s 2.

06 BT 8| fammcane Tt o foheed vk Yerhl % CS, o faead &

arefihd ik ST S ® T8 Wol § 3ifaeid € W w9 AE W A=,

TehlETal a9 eR ¥ fae #1 9w ¢S, ® quian faea 2

' THAATS ToHT ( P-HwT )

For 7.5 () Fmcial] T ey ooy 303 K & e fofeme sl 1.98 # 48 €S, ¥ e $1 ewt &
q Sy Y AWEY hl 99 oF U faurciane e i Tk avad | Teeeh qe qaet

RGCIREMERIEET

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

I q% 321w €1 39 ISl § I 35w ¢ T @ o= gen 5a e
foran S 21 99l 1 g2 W, TN, GE % TR o f-Teh ok fheed T d
&

Tg 369 K & W a9 W LR € de1 $Heh A9 dd W o—dew o
TR € St &1 3Hoh faTdia a—ge® 369 K 9 ¥ a9 W Tl ® qen
TR SR AT R f-Teh § TN 8 St &1 369 K W IHl &9 Tt B
I 19, GehHU A9 HEcldl &1 foaaHetse aen Teh-aier S & Tohl STaedl
¥ S, o T €1 9% S, o1 fafe= yeR ¥ pfer e fafa= foreca
AT S B1 ST STEd § S, g Fhted gl © qen fRieshR (crown
shaped) Bt 81 enfuaes fomme o1 7.5 (@) & w=idfa &1 T €

el 31 <9l | Hew & 3 Bl yaitid Ty T ® S 6-20
Yo T okl o Bl &1 el S, To § 9l 9 oRor wedt 7 Forgeht
famrd fomt 7.5 (@) o g9 T R

GEE01 7.12  Fowl H hiH U ®Y SFIFGh A IR ERid il 82

Ba 9T SRl H WewL S €9 W S, 9] o ®9 H wan 5 7, 5 0, #: @
TfdeTse Tfdedt o+ | 31gfud e T & HRT ST gahe I 0 TERid g 7

7.15 Ae®R

SZBNRITS

fat=rm
TP SEATHAEE Tkl hi o a1 SIS H el T qel st & 91 €1 geH
w9 F (6-8%) TeET eairEe H A

S(s) + O,(8) — SO, (g)

FEeTen ¥, W R Hewiee 1 Uix e I % gl srfutRar
HTh 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 T ok H o TN 19 5T KeIehd fRAT S § e Wit o fafered
o Hue = foran S 2
T
Yol SEATFIES drEl T4 diell WM 19 ¢ de1 S § Tdiue faod 21 98
el Y o q aEHSd <@ W Kfad skl € 9u 263 K W Saerd! @l

GoH SEATFIES i S § Yalled Hid T HeRR™ 37 1 foeeH ure
T 2

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

199, p-=dleh o dd
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Jg Wifean TRglHEe faeed o WY a9 eIfufshan . difedd
Gehiee Sl B S o How SEeiieEs i 3R Afees | o @y Afufea
X HIfeaH TESSH FehEe A &l

2NaOH + SO, — Na,S0, + H,0
Na,SO, + H,0 + SO, — 2NaHSO,

Tl dOl R oF WY AR H Hew TRATHIES F1 AeR hlad S
HAreraES § wgd Herdi-serd 2l

TeH SRINFARE AR i IURfd H i o @1 Sl foh ISRF +i
e FE F 2| AR FH W FeERF TS SO,Cl I 21 TE
SIS G aAfea (v) STTTES ST i SUfeAfd H STRITeha BIeht TTHT
TR T T

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

T T SIZSHFAES STEeh ohi 8 Faer hidl &1 SSEIne e A
(D) 3= i STERA (1) 2EA W qRafdd i 8 qe el ey e
(VID) foeam &l TR w2 <@t 31 a5 1 sifufeen g o qdiemn o feg
BSIECIEEE

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

SO, 1 & HVE ¢ 78 < fafed €9 H1 AR TR T

SqAET

Gohi SESFHZE 1 STAN Bidl 8— (i) IehY T U™ oF TNeA | (i) S a1 WM oh fosH
T (i) iR, fodeme qon 9fees o ®9 § 1 Hoh SEsliause ¥ SoRie o, difead
TEGSHHCRTES T hicHaH BTEgSH HothTee (3TRNfiTh TRM) &1 3T Bl €1 59 SO, 3H®
TSR Tl STehTa(eh Tl o foie foeieh o &9 § Yo 2l 2|

qAAET T2

7.20 & 91 Bl 8 96 Howl SRAHTHEE 1 Fe(lll) @a0l o Seiid faera o ¥ yarfed id 872

7.21 T S-O &l HY Yepfd R feounit wifsT St SO, 319 TA € F0 SO, 319 & & IH
S-0 3TEY T &

7.22 SO, ! IuUfefq T a1 Y AT S &7

7.16 ATTR B Geh 3k ATAisTel ol & o9

gitereitzmat 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 foam 200
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T AT SRR BId & qe T JUFhiol e Rl ST Gehdll SR
e wieitd foreraa o 1een @eo o &9 § gl B

Teh o HD Hedqul STl i A fot 7.6 o g T )

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

(H,SO,) (H,S,0,) (H,S,0,)
o 7.6— oW & FT TEAq SFANSTEA FT G

7.17 AegRee g

R fava o, el ot ifaaecyut siwifis WeAl § 9@ & 21 9o
T T TG HEI9 WehW §RT T <01 H T Bl €
(i) TTHI AT THISS 3TIEhI i I H STl Teh SEIFRS hl
IS T
(i) I (V,0,) i Suferfa # sifefism o @t Afufsran s SO,
1 SO, H e Hl
(ii) SO, ! HeRIw a1 | eI Hieh 3fiferd (H,S,0,) I HE
TewIfich o7 o e o1 v o, o 7.7 # famn mn @

S H Hig o
TS %\t 3“‘?\1 &I FER % H,S0,
v
= SO, + O
P}T\'\\_lﬁ QHOTZ > R =
(1] |o 900 V.0 2o00— 0O
- QL0 275 T 005%
0000 0808 -*—}"é?{
— o oooo ) onla 0:\:0:§‘ M
=l (sl saal || BRI
= 0000 qedTaE  [eees| ([ [oRSAY
—_— 0000 o's‘o’g‘
- 0000 PN LR
0000 “l\"o\
e 9090 m -'—'—“‘ 2 :.:550:\
—| (Lss L prrr I S
— 0000?0_09 - N 09:3’: )
SRR o TR H,S,0,
g T b

fera 7.7— GERRe 3777 o 3c9IGT &1 JaTg o

201y p-sdte & d
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WA foagH 202

W Gkl SESAFIES H1 ¢ o HUl Td MR AR SE o
AYfsal ¥ g X gg w fern S 2

TeHIfch ST & START H SToRASH 5 SO, T 1 V,0, SARE &l
Sufterfa & SO, W HT ok foIu SR AR get 0% 2|

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

Tg rfafsan St qen Schuviig ® T o stfufan o emada o st
A B1 37d: HH A9 3R S=A <@ S=A Al (yield) o forg suge feerfat
| Iq IUhH Wgd S el el WIEq ST Afafhar shi i el g s
HeHIeh 3T oF 3TARA | JgoK 937 1 Hdlel 2 bar @ @ 720 K M
W e ST €1 SSRRT aRafd | W SO, W, Wik HeRh S H Sawifd
gt 3iferam, H,S,0, o1 3t #1 STot 5N fera™ 1 qehior ok aifd
T el FewIeh 370 T Y o1l Sl 1 WohH o |qd S el anTd
T off et o ok foTT ST H ST S HiRATT WIe-|eY WO 1 S 2

SO, + H,S0, — H,S,0,

(ferm)
H,S,0, + H,0 — 2H,SO0,
Tush fafr g1 o TewIe 3T ki Y[l WEIE: 96 — 98% BT €l

ot

e 3T Tk TEH, Ml defid 5a ¢ gt 298 K a9 R fafire w7
1.84 g cm™® €1 283 K dIY WX 37Fe S/H Il € 921 611 K 19 T Seie ol
?1 T8 St § srcAferen oA fefee o 1l Sord ®, o1 Wik Gowieh TR
TR H H Fgd e Wl =T | Ger{eh 377 hl STl H A A
H, fm-ofid Srem =fer 9o 3T aar fee @ =feu)

TewRIeh TR i TEmEeh STfafsrart soeht e fomiwansti oF worasy
g () T arousiierd (@) Yo Sl o1 () St o ¥ el sy qe
(%) 3RO HHE T T

et faerem o Tewfien v 1 ST & =Rl § Bl e

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

(Ka, > 10)

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

K, 1 sfuss 99 I <9iar @ fF H,S0, fusa H' dom HSO, ¥
feitford 21

foiieT feerir (K ) o1 ifereh o 37eet o1 efurh geferan <emfan 21

377 a1 T S 2§, W Hethe (S GifeTaH Hethe 9l shiw
Hothe) Te 3T Hethe (S8 HifeaH gEesHuehe) |

=1 aroaefier o RO FeRfen T i SYANT Afueh arsaefial sTwal oh
3R T AU W Sedfed h o forg 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 fsiel wH® €1 3 9 T4 %l Gerfish
A H § YaTfed ok Y fRA1 ST €, A 3 6 Goewf o @ sifafsma
T H Bl GOHERE ST FETR U W W FTShifad I § S| 6!
FEERSE W A fFa ¥ T 7

C,,H,,0,, —2*+— 12 C+ 11 H,0

TRH WiE HeHeh Tl Uh HeAH Yeord] shi SRR 1 39wl |
THERT T IR 370 Qe AISieh 370 ok st 37l &1 g qel ST€rqu
Tl € Aix GerERer 3Tt g Siedid @l St € qen 39 Uik § Goewfis
S SO, ® o7afad & S 2

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

ST

TeH[eh 3T Ueh TIiueh Weequl Sl @A 2| forelt g & sfenfis amed 56 e o
TeRih 3T o ST SR SUIRT | ST dlefl A1 o MR R SAich! < Tohdl ©1 HowReh 37ee
1 AT, IR ARl o IS A1 o § S Tohwi o el 1 39 370t 1 SRl AT
T SR IAh! o IR | R ST § (SRR SHIH Fohe, GREEhS) |
TeHeh Tt o 31T SN B

() USIferaq o IMeE H; (@) auiehi, JoTai qe ISTehi o AeAEfqdl o ScdIed H;

(1) 9IS e H; (%) HIgeRTia FehHl H (SRR SHEH SYdelT e A9l
@ Ued uigel o e H);

(9) = =i o; (®) AR TS SRl o IR o qe

(S) TRl ARt &l @l

SEEQ0l 7.13 9 1 Bl € S

(i) hfewem wjeiree & @i 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, I Sl & o1 H,SO, W< Bl &l
SO, + H,0 - H,S0,

203, p-scAih ok T
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QAR 92

7.23 31 @9 &5 1 Sea@ i {5 H,S0, wewyul afer e 2

7.24 HEEl YA g H,SO, &1 7EN H gfg & o fau stemaes afifeafa =t fafew)
7.25 ¥4 ¥ H,80, % fU K, <<K, #i &7

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

T €9 W TS Feald € [Meh 91 § gonl 1 o1ef @ e e S5
1ol B IO HT AT o0 Uy HeH Aret] Reler st feransiier e1uTg qe
et 192 %1 awe o 17 o dcd o 399 H wga Sifereh FHEA S9d €1 Sa
YY1 Ao GROT oF T I oh qell § @l UE St ek qEEia a9
ifees il # of Frfd aReada g 21 TREH wd S et qe €

T R FA gl | ST € eIk ST de A &9 A o)
TN qeraa Sfae TqNEe] (FISER CaF, , e Na AlF, qel
TISNTITEE 3Ca,(PO,),- CaF,) 3R oiEl Wl ¥ & e, Iewl, e i
sfgeal don <idl § Sufted et B

Tt urt o difeam Wi FeifeEm qen chfeva & aeiREs, SivEs
T STAISTEE SURYA Bid € wifehd YAl 98 Wiead aiivee e (5o
g 2.5%) T Y gL WS el § Hifedn seiNEs qu weese KCl -
MgCl, - 6H,0 ¥ ifiteh 3ufeerd & €1 o THsl Sial & o § ST et
2; 98d 99U URW H 0.5% EeH den faelt weedter #§ 0.2% %
Hifeaw sEee e W 2

el 3G i BIgH o 17 o 3 el o FHE AU qe ifdes or
Td gl T wrelt 7.8 o Ky e )

T T Gl FeAART I 71 THHT Gohd U WA TE&AT 117,
RIfoesh $eAAH 294 gmol ' 9o seieite o= [Rn] 5 6d'° 7s” 7p°
2| EehT heel 3Teq W § Tl den ered etuig (T fHelt The) % wru
TR WEE T T R

ARUTt 7.8— ReloHl o wTivaes ud sifaes Tor

QLAY ShHTh 9 17 35 53 85

7.18.1 3UcASET

AU FeTAM/g mol
EEREC NI
HeHass  51/pm
ST ﬁlﬂﬂ/pm

AP Tedt/kJ mol

T el T

WA foaH 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 -
TR /K 54.4 172.0 265.8 386.6 -
FALHh /K 84.9 239.0 332.5 458.2 -
o /g em™ 1.5 (85)° 1.66 (203)°| 3.19(273)° 4.94(293)° -
T X - X/pm 143 199 228 266 -
amey feRie Weedl/(kJ mol )| 158.8 242.6 192.8 151.1 -
E°/V* 2.87 1.36 1.09 0.54 -

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

7.18.2 T eh T

7.18.3 UHIGT QAT ST
T

7.18.4 MET TSt

7.18.5 TSI oI
T

7.18.6 Ta=IGRUTEHRAT

%% WA Hifae den TEEfE O % ygfa e T -

2 Geft qeail o SRIdd Y § " SeieeH (ns” np’) B 81 S fh 3@ et
SF 19 @ TH TeideH FH A 2

Aferham g TRTRTT AEY F KR SASH FT AT B ST TR
et o Hed Bl Bt ¢ Raie it qeer] e T e o o el o
TAM §Ed B et €1 Fe=d HI9 Bl Hen ¥ Wi 9 e 9 9fy
B o IO TCHIY] qe AT e W gy g R

TR A ARM 1 99 w1 St T ST ST Sgd Sed ST Tt
B B1 ATV 3R | gfg e oh RO a7 o 9 &1 AR 3H W S
Tt o e B

G el | el i Soiee ofed Tl Hed 31k 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 ol o dell i selae dfed Ted
W RUNCH Bidl Sl 81 eTeliieh Tsiiie sl SRUlcHeh golariq offed Tedt
FARIA 1 g § FH Sl &1 TH FAGT TH] o SIS SRR o HROT Bl
21 URUTHEEY TS o 3TUelhd BI 2p hetehl W Yool SAaigeisiih
HiaeRdor eid € 3Td: T Al T SRl SRl SN T el

TTh! fogaR el Sigd S=d Bt €1 o | e kT SR o § &
Bt St B 3ed ARl H UegetiA g sifure feRpdRneTs 9 )

FEE0T 7.14 36 GRON § 1 A 3ed | SalS bl SHaH U SeieeH olfed Toed!
i Bl 22

BG TS 310 AR e H ogd IS SR o B €1 3d: 37 W 3= YA AR
SO Il ©; Fead: 3 ST § U e T80 o Spt i ol geirieh fr
W L i
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7.18.7 ifereR TqoT TS T fifaes o H oty foeRer Suid &1 Teee qen S i 2
S T 59 q STEIE Teh 319 81 9&d §U WA Al o QY 37k Toish
e Faeishl W Frafird w9 9 gig et ¢ weft Fcior i g €1 HeR R0
7 ¢ Tor 373 weas o fafentoll o1 STaeiior gian © 92 ey ISl o SoseH
e Bt S=9 Sell &R § =t W §) fafeor & fam-fa=t sares srawifia
FTH o U I ST 1 JR0d T © S T diel, ke gae
T gu e, SiiF et de ST ST T T B € TS qe sl
STl @ erfafeman et &1 S qen ST Sot W oty foem € wg w@gd °
SHTsilTeh ToTeTieh] SIHfeh FARIBH, e SRANEE, e SEHCHES, BESEhTET
o foer & qen Wi foremm ot )

T Joh STIAR RO 7.8 H 78 @ i e € & CL, 1 o o wgeiim
F, W1 foriior Téiedt &1 7 A €1 Safeh e o @ X - X eTay fors
et oF 7§ emiferd wgfa O S €, C1- C1> Br-Br>1-1 1 39 3/fa
1 T RO F, o THih! Al o Hea STaei - Seiaid Ffaenyol oh1 HIUaTd:
AAfer BT € S fof Sl 1 gor | Tk S o sifurss dfeTehe €

SEE01 7.15 M G 1 Soie olfed Tl il 1 Gl § o SRUMHe € Wi
TN, FAH T 3TUeT Yoot SRR 7, 12

Ed I 39 HNUl § Hifeh—
() F-F 3may & fooiey woed %9 ¢ (IR0 7.8) |
() F & SodsH e 3= 8 (SRl 7.8)

7.18.8 @M@, UT  AfaiewTuT srawaTs qur TErEates framsiiear #it waft—

et BeSE - 1 ARt SToe YEHid Hidl € aud S, s qen
SIS +1, +3, +5 T +7 SATIhi0] et off weiia &t &1 S & 9=

e foRan T B
%FIBIGFIWTU\[‘ 5 ns np nd
Tl STeeel (UPE 3Tael) 1 ST SR —1 &1 +1 STl
(TSR 1 BrEw) TH [yt ST T TR A F
Yo T ST 3T ©
fgdra SxifSta erawen 5 e Seae +5 ATl
IR T - o Ny
T IfoId sTaen 1 PPN I PN PN BN 7 S SolaR +7 ST
Yo 1 ST 31 ©

FARA, SHA T SAESH h1 I=d SFHHN SETLAT AT T Il
B © W TellsH B q $v9 fagd SRocHshdl oTel Sqiie den Sfierdier
THOE % WY WA B €, - SauersT, SeEEel qu e o

WA fogm 206
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+4 F +6 TR0 STETRAT FARN T SAHH oF Arasel qe siamsra o
T S €| HSA o AT o GaAISTehdl ISl | IS d hHerh e Bl 7d:
g T 3T<h H1 YR &l HL Tohdll a9 Ifueh faga wonetehal 39
TN 7€ kol —1 ATRTehT0T STereen YRi¥id sl
Toft Telre erfafewmaneiial eid &1 3 org e stengent o Wi rfufmar #
B oA B o | A9 HI SR T W ol i fhariierd s g 2
Teh SR dehel FUETl #1 oF i Y9 o RO SelisHl wt gad
SRR Fohid Bl 21 F, Weleidd Sfieaiehieh 2eiie ¢ 3 78 T 2eiee
A B faere o o1 J'l o foh S wewen § ot sifediga X <@t 2
HHIT Tk SIS 350 WHI] Wik o Seliee SMFH! &l Sfafihd S 2|
F,+2X — 2F +X, (X=Cl, Br a1])
ClL+2X — 2CI'+X, (X=Br ar])
Br,+2I — 2Br +l,
i | A T IR T W gaASHl o Sieftd faerad o wedl g8 Al
Tgfa &1 gt STk A Soiaeie fawel ¥ et @1 grelt 7.8 = fm = swie
T gl W g

%X(g)%mwﬁ X(g) 2" X (g) — T, X (ag)

TSl i qoIcHe STTRAh Ry WM i 3! SIdt o A1 Afafhar 9
3R 31fersh THA ST Gehell ©1 TS STt ol Siiadis o stferdishd < <l 21
SaIfer FARIA aT SEH Sl o |1l AR T Hd SRSl IR BEdRed
I T B1 SIS 1 Sel oh Wi eAfafewmen steaa: yafdd 2

areE o, [ 3Teeltd e | Sfierdier grI Stierdiehd fehan S wehan €, S
o Teiim g vl sifufsean @1 i faadia 2

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

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

TR &l STHUTT STTER

p-<rh o fgdia eed o Sufeerd o= ol 1 wifa wqgetia ot g i |
ST &1 S0 o fou 1 wéiedt, ferga swomershan qen faga fawa, 7
goft T o fou, o= Tedisl ot gl & STUR W eTufer Al 9§ 3=
B &1 ook atfafiea et den wegarst 5o, Tois, Faeris, e foare
T qen Teiag dfed T sTuferd Il @ off S5 B ¥ HgeiiE
ST FRR $Heh B TR, I=d fagd RuTewdl, 4 F - F 54 faae
Tl q TS HI9 | HeThl i STl o SR Bl 2
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RIS 1 SAferehiel SR SEd B € (SHR qBT RO § T
Tl oF T 3Heh BIe AN Jaa Al ol 1) | I8 hael Teh SATFAISTRA STt
% Wefh S BelioH w2 ST K €1 SRS RARES Yool SEgeH
el o HROT Tk %o € (Faeish 293 K) | BTZSISH s 1 R0 Tt
1 B SAHR q i TRl € TE EEeH gage e 3R
Je1 € a1 fagaRneAshal %u €, 19 €
(i) EESeE o ufa sriferameiterar
3 goft TEgieE o 1Y MRl R TGS Toee T 1 WG st o
ARIE T BTESISH o Ui aedl H HH 3Tl 21 eSS SaEe S § T
T EIESIRIcTh 375l STd €| BISSISI Sailgel o o Ul bl @Rut 7.9 | faan
T B 3 STl i Tl i gmed T %W W 8— HF < HC1 < HBr < HI| A
SeTEE] 1 TR o W 19 1 SR 98 T Al 21 THeRT HR e (H - X)
fodis et & % w1 %9, H-F>H-Cl>H-Br>H-1I, 8 2|

ARUT 7.9— EEGISH gegel & T

T

e ien/K

FALAR/K

ey 38 (H - X)/pm

Agir H/kJ mol
pKa

WA fagm 208

HF HCI HB\(\V HI
190 159 185 222
293 189 206 238
91.7 127.4 , 141.4 160.9
574 | 432 ' 363 295
3.2 ' -7.0 | -9.5 -10.0

(ii) TTerde & wfaq arfafsramsiierar
Beio AferiioH ¥ HANT X ogd U AT S § Wy 39 9 St
SRR B | TSN I SIS, OF, e O,F, SAIdt 8 Wy ohael OF, &
298 K A4 W TR Bl 81 3 SRS Mevah ®9 U AT wige 8
Fifeh TR 1 forgd SOl SHiadis @ eiferer 21 3 I Yot T
#RE Bl O,F, @EIaH & PuF, § @fadidd & < 81 ¥ YK 39
SAfAfha o1 START YRRy AW 5o § wel@H &l PuF, o &9 H g
ESRERIRSII

FARA, S g TESH off efege oAt € fSHH g eedis b
TR HE&AT +1 | +7 e it €1 Tt qe STNash ekl o TN ok
HRO A e gr faffa offeusel o wnfae &1 sear wH
1> Cl > Br il 81 STASH o stiaagel o 31fush Tenfie o1 sror sifaist
TS SEIEH % T Y i A Yauidl Bl d-herhl %1 UGSl % R0l
FARIA TR o T ageaee st €1 399 e @t Jfg Bl #1 s
H AT Tl T 19T AT €, 37d: 3T SIS Tl i Tl el §1 aierl
o ITId SRSl i Jgid X STiaeed i 3TU&T SAfueh Tt g+ &1
It 7
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FANHE o 3RS CLO, ClO,, CLO, 7 CLO. fs fhamfa
RIS e faehies ¥gfd o =i €1 ClO, 1 STAN HITST i ST e
i e GG T i e

S % SfeES, Br,O, BrO,, BrO, ¥o¥ %1 ikl 81 § (W e
Afrafidar) den et Sifidc shaet 9 qI9 W Bl 21 3 ogd Yal SiTriiehReh
g €

EEH o e, 1,0, L,O,, L0, 3ifoc 3™ § o1 TH & W
fomfeq & S €1 1,0, 9gA 3To1 STRfhRe € T SHEH! STAM HIEA
HHIFAES o 3fehe | Bl
(iii) oTaen & wia srfufemarsierar
BeloH uIq o WY AT w0 SES S € Sewoned, s
Yrferm o W Afafman wieh TR SiEEe a1 @

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

2GS & A 0 38 %A H %H 8 8~ MF > MCl > MBr > MI
SRl M, ThEErs ¢rg 2

g u1q Tk 9 Siferen SR STt yef¥id st & df Svu sifadeRT
TerEel] el eelgs, T Siferdientul STareen ol desel § Siferh Hedash gl
3 & fT SnCl,, PbCl,, SbCl, Ta1 UF, &1 3TU&l %"W: SnCl,,
PbCl,, SbCl, T UF, #ifush Gegdrsis gl €l

(iv) oo =t srfafsramsiterar s geeHl o Wi

el 3T SelSrHl oh W1el HANT T 9gd § Alfeh a1 8, S a0 garei
FEA ¢ FfTeh TR E— XX, XXy XX, T XX el X T 3TN BT Selor
A X BIE AR H1 eellsH 2l

SEE1 7.16 TS hofed —1 ARl STareel Yeiid edl € Seifeh 31 galisH +1, +3, +5
qql +7 SAriRTT srareemt off yeffa e € =ren wifdu)

BE TR T Sifuh e RO A T 91 ShiE U SRR STee Yafed
TE T Rl | T TASH H d Feh B ¢ AU T I 3Tk BT FIER BTk +1,
+3, +5 Tl +7 ST LT Y T Fohdl T

ettt g2et

7.26 3TEY faasT el goeei dfed Ted qe SerdsT TUedt S el o T8 3d Y
F, @1 Cl, ! (IR &A1 i qeil shifsu)

7.27 < SIEN GR FGSARIA oF ST FEER i 90T

7.28 TR HD BalleH &1 §EA G ?1 e Hifsm)

209, p-scAih o T
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7.19 Tt

WA fagm 210

¥ 7 1774 § HCl W MnO, ! ffeman gR1 Sl ! @ien oml 1810 |
T A ZHH! dlfcash Yehid ol Tenfia fhan den 9k U1 o SR W 39 Faie
T f&=m (I, Chloros — &Ra-diel)
fa=m
7 frefofaa & @ fedt ot fafer gro s s Hehar 8—
() % SRS 3T i WIS SESAES & Y T4 Hieh
MnO, +4HCI — MnCl, +Cl, +2H,0
g{@,HCl%WWWH%W&SQ%ﬁWWﬁWW
|
(i) TrfeEm TR w1 HCl 9 sifufdan s ™

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

FARA T IS

(@) e& fafs — 99 723 K R SRS FREe 19 %1 CuCl, (STRH)
1 sufterfq § A SiedsH g SATeiwol w2
4HCl+ 0, —%_59(l1, +2H,0

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

ot

T e Y o, suEie gia-diell 19 ®1 9% 9 9 2.5 T 9l g 9

BRA-Tt 5o o &9 H @ 9 sfad #1 S1 gehdl € S R 239 K W Seerdt

21 78 1 | foem B

FARA aga G et qen urgst o WY R Y RdEs o el 2l
2Al1 + 3Cl,—>2AICl,

2Na + Cl,—»2NaCl
2 Fe+3Cl,—2FeCl,

P, + 6Cl, — 4PCl,

S, +4Cl, — 4S,Cl,

THHT TIEgeH o Ufd Al Sdl eidl €1 98 TESeH g9 ANTH ok T
srfaferan s HC1 =it 21

H, +Cl, — 2HCI

H,S+Cl, — 2HCl +S

C,,H,s + 8Cl, — 16HCI +10C

3T AT THANHT o T, FANH FAREE IR USRS 1 fasgor <t 2|
g TRE qT WX AR o G, FARES q FANS 5 F
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2NaOH + Cl,—NaCl + NaOCl + H,0
(<1 qen a7)

6 NaOH + 3Cl, — 5NaCl + NaClO, + 3H,0

(A A IR)

I 99 BT T & Y 7 faiern ol (sfE ase) < R

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

FAN BESihTaAl o @Y ATl it 8 991 Ww emgimEl o @
ST 3 3R STEqw BIESiEH! o Wiel AT IIE ol 2| SN —

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

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

HCI @& HOCI & Tl o SR sl Sl b1 diell 31 3 9l €1 39
TR Wl EEeNE 3 (HOC)) o 3tieriisH a1 € St foh seid o
fatser aen st o & fog SwRer 2

() FAH B H BRE qU1 GewEe Hl Gothe W RAFHT H €, T8
TeH SEIFARE il Foht JEAFIES H T TASH &l e |
AFdIFd FA T S el I SURAfd H HEY: Gewge T qen
s 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) FAN T gaot forisar ®, Torts faman stferdiertor o Rl Bt 21 o8 7
1 Surkfa | orTedfaes stean seteh qrelf bt forfsa et 81
o1 forisTer g Toml g 2
Cl, +H,0 __, 2HCI+ O
T 91 + O — TR vared

STEST

THHT STAN (i) TS el (SIS 92 Y31 o Scared | STesdeh Bidl ©1) , ™ qefl a&ii o forst
H (i) W qe wifed o ko | (iii) ToTRT, Sfel qen s wrelf S CCl,, CHCl,, DDT,
WRfideRl SIS o S H (iv) T4 o Tt o1 Foi (STamRfed) & ® (v) faieh e, S8 wies
(COCL,) 31 7 (CCI,NO,), F&=e T (CICH,CH,SCH,CH,Cl) & I H =il 2l

211, p-sEh o ac
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SRE01 7.17

agART g9a

Cl, %1 T qe 9% NaOH & Wi Sffshan 1 wqfera qamftes gt fafau)
71 =g Afufsman sremae sifufwan 22 sifae sdarsu

3Cl, + 6NaOH — 5NaCl + NaClO, + 3H,0
&, TN I TR STawel § —1 o +5 SAfadiisheor srareensti # ufafda gt 21

7.29 Cl, i forSeh fshal o1 SRl By
7.30 39 T faicl 76 o W adRe S A0S W9 99 S 2

7.20 BZR0E
TS

WA o 242

Tg I 1648 H Tolel  HHRO a0 (F0%) i Tis oI 3T o T
™ R 9 R 1810 H 2t 7 yefvid foren fr @@ gIegiom don IR
qifires 21

o=

AR | I8 HifeaH FANIEE hi UIE HeRIeh 3T oh |l TRA Hhich @l
ST /1
NaCl + H,SO, — 420k, NaHSO, + HCI

NaHSO, + NaCl __823K_ Na,SO, + HCl
HCI1 79 ! 9% Gewfish 37t | yaifed ich Yok a1 <1 Gl 2|

ot

IE TEH 9 80 Ty Gl 19 21 g8 S 9 e 59§ gferd §1 Sl @
(FeATF 189 K) a7 394 fohteelid o9 & ®9 § w19 St 2 (i 159 K) |
IE UM | ST fao § de1 T YRR 9 ST B o

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

THHT eAd faeraq &l eEgiadiies 7 wed 2| forisH feeris &1 3=a
T WEiia & © foF 98 <1 o U vael 31 21 U8 Sy 9§ At st
€ o1 NH,C1 % ¥4 ¥H it 2|

NH, + HCl — NH,Cl

Hig HC o o9 9 def &g HNO, o Teh I i fHef™ W weemfsan
a1 {1 S for WM qen wifers S aifsma wrgatt (S @, wifem) i sier
o foIT sm o @ S R

Au+4H" + NO; +4Cl” — AuCl, + NO +2H,0

3Pt +16H" + 4NOj +18Cl- — 3PtCI2” + 4NO + 8H,0
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TSI 3T gaol 3Tl o vl S ShieHe, TESNH hEe,
TewhTge geIfs o famfed T 2 2|

Na,CO, + 2HCI — 2NaCl + H,O + CO,

NaHCO, + HCI — NaCl + H,O + CO,

Na,SO,+ 2HCl — 2NaCl + H,0 + SO,

STEST
TH ITA -
(i) FARH, STHIFEH FANES T TR (37 V¥ §) o 3eRA ¥,
(i) eiferl o AR@ frehem iR eifter wret o gfgsor o, qen
(i) sfoer § qe TN RS o w9 H

SEEQ01 7.18  HCI geu gfvld «ie @ ifufshan s W g Feilige sl 2, 7 for il Feige,
i ?
EE  THE! SO U AfufRa § H, I 21 B1egoM 1 Ha BT e FNES o o
1 kel B
Fe +2HCI] — FeCl, + H,

7.21 GRS I=a IR HOTHRA T2 B STHR & HN FIAA T A Sfardiema
ttereh HOF ST © S Tefeiifter (1) 370t a1 BTeuejeiRe 37ret el 1 31T Taiior
I e s 21 o O eifereRier g ®9 o g & fRT S wend
AT chelel Seit foer § 31eel ofevl o &9 § Tl 2
BAleH o SR WROM 7.10 § fRE T & den Sk AT fo 7.8
¥ G E

WO 7.10— TAISHI o TRl

e (1) et HOF | HOCI HOBr HOI
(TRUREE oTl) | (FRURIINE ) | (SRR ) | (FEW S ) | (TRUSTECH 1)
gfeen (1) et HOCIO - -

(379 o7) - (FARE oT%) - -

e (V) sma - HOCIO, HOBroO, HOIO,
(e o) | . (i o) (s o) (smifes s
e (VID aret - HOCIO, HOBro, HOIO,

(W Bfas o) - (A 3T ) (TRITHS 37w ) (waeTfesd o7r)

213, p-=ifeh ok a
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faa 7.8— FAT o
syl
- e

7.22 ZERABENTET
PED

LSIREMERIGI S

H

© 3

FARG 3TA

& 31 f=t oM Tk TR 9 IffRa w99 aRels ATk I 2
TR A G XX, XX, XX, 91 XX, ¥ Fafeld fean s wehe €1 Sl X
T SR Il TAlSH € qU X Bl SR o, T X, X ! o1 | sifers
faga oATeas 81 SE-S9 X 3R X 1 sl w1 U "gd €, uid A
wEEt w1 Ge ot ggdt 81 1: S (VII) TARES § A i e
sffushad et =ifew) =ifewr 18R F o6 e frenetl &1 erqura sifushaq 21
ST sae T 1F, w11 @ o st w5 gen sty 2

fa=m

FqUearsT Aifitr we "G g A fRe 2is ®1 T e SRS
i T tfufsran gR1 ST S Hehd B fafifa saae g fafvre afiftufm@l w
e e €1 SE—

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

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

Br, + 3F, — 2BrF; Br, + 5F, — 2BrF;

(Ut T AHIT) (Tferer )

R
SRS ARl % 7w o1 gRof 7.11 ¥ Ky 7w )
3 quft gEHaSh o] B € 3R Wiaseshia Wehfd o =4 €1 CIF o sifafiea
S R 298K W UH W €, 3 weft arwsiiel S A1 g9 €)1 3ok sifaes 0
FeTel BellsHl o WeAdl Bid €| sheld 98 3 Bl © foh gk Tl @
Faeh U Wl 9 e Ie9 e B

TR AR SATAfHet i o YU el RSl § i S Fehdl
B Q= AU TS AR STl w1 erven Afue fRameia e €
(T3 o erfafter) | U@ Sfaw BaioHl o X-X' 3Teel 1 defieHl o X-X
a1 qel § gel B o %Rl Bl € (F-F e &l oigh?) | 3 g
STl STqefed Bl DI oAl o WA 2aige 3, iR 92 dclieH o G
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EEJIRCE]

XX,

XX,

“ 9gd st ” 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 (V6 XX,), 8ol (S| XX, ) q1 Weele (S

XX',) ¥ W R

XX'+H,0 - HX'+ HOX
TR Mg GTEATE 9Igd Tk el & i fh VSEPR fgid o TR |
T S Tehedl & (ST 7.19) | XX, AfTRT FT T sifehe T-3ThT 1,
XX, ARt T G amieR fRfaeE) qen XF, &1 9t deenoia e
eIt § (AR 7.11)1
WRUT 7.11— TR & Fo 0T

CIF
BrF
IF*
BrCl
IC1

b

IBr

CIF,
BrF
IF,
ICL,
IF,

3

5

BrF,
CIF,

IF,

ifereR aTereerm @
TEE T
T g T
ST g wYfe
T

Fat A 3@ (0-F9)
I a1, 39 (B-¥9)
T 3

TEE T
dren &0 59

Her ar3el

T 3
TR T g

77K o 9 39
TEH 3d

TEH 58

TEE T

dfehd T-hfa
dferd T-THfd
SifeRd T-2pfd”
SifeRd T-2pfd”

EUREREE

EUREREE
EUREREE

Teeivia fafrfet

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

S T Br o TSRl hivT § UIG Teieei 21 T § A seiee b RSt

AT o T Sl el e o o § 91 =R ol 99 @ S 1 39 UK

318 T STEY e T | TehTeh! Tl VSEPR fagid o S8R 9+t seieeq gia

e fgfiRfret o oief w from wd € < TR oA FTa FrefE T W™
feora B 999 fof THRT FTA-TwTR! T a1 T A THIhT I oh

dre gt = @) Seaed @ TR 3 gfasd, ey gier-eney e

Hiaerdor ¥ SIfer Bid B SEeh SAfdiied ofefi welEliie TRAIY], Uehiehl

A-THTERT I o a1 FARH0 i FH HL o forg, FRefa el o]
1 WE Fh ST ¢ ST ThTeh! FTA-Thieh! el Uaeh ol FAad @1 70 TR

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

2020-21
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SN

T Aifieh AeTelta faemel #1 @ W o ot 1 9ehd &1 SfaiedsT s sgd STant 21
TIHRIIHTOT ek B 21 CIF, T Brl, 1 S8 i **°U o Haed 37 UF, & Scred ¥ fean
Sl

U(s) + 3CIF4(1) — UF,(g) + 3CIF(g)

agART g2a

7.31 1, ¥ IC i foRamiia = €2

7.23 of 18 Bacax o 18 3 a0 2 Siferam, Feir, sttt frer, S, Y& qen simme| 3

goft T ¥ den THEftR 9 9 oifeha § A 9gd wH ATk T © 36 R
% I 19 Fed
7.23.1 SUTRAT Tt a1 SRS o SAfdier o Tl Sopee 76 argHee | I8 Sl €1 T
o STTHR, ST Yk o § SIgeddl T | Siawid @ foed Sty st
21 difeam qen wefi-weft fsta Wedend scfa & @il § e s &) S
i, HFge, Feiiaree| g s gt siEifies G Wefas 19 2|
ST e ¥ 39 o o geidan acd 81 e (P*°Ra) o faeed Sag &
e (e W B 8- 225Ra — *2Rn + tHe

SRR &1 HYAW0T 289Cf a1 25 Ca 3TPF % Hoe2 & g fwan T 2

%e9Cl + 5oCa — 1750g +3n

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

2 3! e1dig et 7 Tl e B safely s TWEF &1 gerd: qaigaE &
SuiRIRICI

TET ST 1 B = 18 o 3T dcdl o HeIqul WHITT qen «Hifdeh
U1 qe SRR for ERoft 7.12 # U M 2

ROt 7.12— a1 18 & A o WHTUas Ug wifaes T

LAY AT 2 10 18 36 54 86

HIUeR 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°
qeATY] 5A1/pm 120 160 190 200 220 -

AT Tt 2372 2080 1520 1351 1170 1037

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

* et

SEE0T 7.20 o 18 o el bl IH TG o AW ¥ F S S 82

gat ol 18 W IUMCd Tl oh HaANSthdl Siwi § YUl R Ferk B ® 9 A FS dedlt
o WY hew fagiy feafqal o sfafewman wed €1 foeh wRO 3 Sopte 79 o ™
Y S = B

7.23.2 ORI fa=ma

7.23.3 3TEFA TEredt

7.23.4 wxare] B

7.23.5 TG oI
T

7.23.6 Hifeer TOT

el ol o ISR, Hifdeh e TEEieh O 1 Ygial o1 I i T 2l
gy o aifafte it Sepwe i o1 g SoieRie foa=E ns’np’ i
2 = for diferm & foag 16% ® (ol 7.14) S Wi o wgd © o1 foAd
Afeha Wehfa ST B, ST HId 1T LT o RO Bl &

TR gelariieh T o 0T ekt T B ST Tl Sigd St el 2
Sefeh TETfUes MR | gfg o @y O H A9 H R Tgd | 98 FH Bt
St 2l

WHI] IR W gy o WmY-T o 6 A= 1 SR ] B ¥ gfg e 2

IhtE Tl o1 TR etk Torad M oF R0l Skl T Soise T80l i
FI Tal B, oTd: ITR] SR ol THed 1 W U YA Bl 2

it S 9 Th WAVES €| 98 T, TR qe kg et 81 wia |
31eq Torera €1 5ok Toiich qell el SAfeeh - Bid §, it 37 qeol |
Teh A SAUHIh ST=fsha1 Seiel IRET0T st of HRoT Bl &1 31 qeref
o Eiferem w1 Faerie (4.2 K) w2 21 giferam o wammemen § wge gn
ATl WHROT g, S o W, i qen wnfes | o foita g e srEm
TOT IR Sl 2

GEEQ0T 7.21  Iopte TGl o Aok dgd W o el 2

Eal  Ich T Uk WAIfUa BH % R 3AH gedl TR Sal o stfafte o fand
TR o STTTTRAR 5t heikd T8l &1, gafere 3 @ifq fet ol R xfaq =t & oma:
Tk FEeMlh 7 B 2
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7.23.7 TS TOT

WA fagm 248

I Schte T Gad w1 fpanhiat gt €1 st TaEttn sifufman o fa

Ao o = wRo Gy s 2

(i) St i o WAISTehl 19 1 YUIIRE goeRie T ns’np’® g @
[Efemm & (157)]1

(i) TTHT M Toredt 3tfush eidt € 9o Soiae dfed Toedt sifues oA
Bt 1

! @IS & G99 9 € Tl Gihad aR-aR Wl St W@, W
AfiTeh S o Hf WA HIET THA ok SRS W HHE 1962 W Aol seeie
3, S T Sw wmm fafow wfa fovafaae™ § 9, T Sope W Wi
fopamsiicrar Uferd 11 =4 Ted Th o W1 Aifies fafda feen R
O,'PtF, T ¥ 3wl S Hehal 81 S 1w fohan fo sifoio &1 yerm
P Tt (1175 kJ mol ') f5H (1170 kJmol ') o @ SRR 21
3= Xe o THI UHR ok AR I H1 YA fHA IR Xe 9o PtF, I
IR AT 1 o Toh O ATk Xe'PtF, o foe H Whewar ot il

79 @S o 9T SHH o Sgd 9 AR, T w9 G sfusk fagasoncsa
Al TN o SRS qedll o WY, yeitia feRy T €

el & 9gd %u AMH I & hodd fFe SRR (KrF,) &
ferega ae= fohann TN €1 XS ok ARl <l JeieRhTor el € Ul § UXg STkl
weeH fedl e (feal ) aehieh 5’1 1 TE 21 Ar, Ne @2 He 1
g ot arEdfass AT wd T2l 2

() SAT-TgeiviT it
ST it IRfEafaal § 9 ¥ Yoae fshan g Sia o9 YR oF fgatift
TGRS, XeF,, XeF, 91 XeF, T 2|

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

XeF,, &I XeF,d O,F, & 143K A9 W S==fhan § f =m@n S 2|
XeF, + O,F, - XeF; +0,

XeF,, XeF, T XeF,, VM, e o e & St fF 298 K a0 ™
A | SeAUd B S §1 98 Yo FqSAehor s &1 99 7 S o
ot SR AT STEA ¥ & S 21 3areoned XeF, & 5 3799 ¥ Xe,
HF T O, T &4 2|

2XeF, (s) + 2H,0() — 2Xe (g) +4 HF(aq) + O,(g)
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ST o T TgeTIEe] i GEHel % A VSEPR fagid o 18R
W HT S THA &1 T TS Fi o 7.9 H 9 T E XeF, T XeF, &I
TG A @ T o Fuaeia & XeF, H Hd g0 I § (6 3Ta
TS TN Th ThIh! T €) 37d: Skl GCal fashd sTewhorshig © < T
i e H WA STUR W U T R

ST TRIIREE, TGRS 3TE TRl | fafshan Y ¥-rRe Tiefs qen
TASANEE FH I W ATfehan hich TR oA 2l

XeF, + PF, — [XeF|" [PF,]

XeF, + SbF, — [XeF,|" [SbF "

XeF,+MF — M' [XeF,|” (M= Na, K, Rb or Cs)
(@) SHATT-siiadtsrT it
XeF, @ XeF, & Sd 399 Hhelea®d XeO, W Bl 2

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

XeF, + 3 H,0 — XeO, + 6 HF
XeF,, o Sferh el 3799 ¥ SRTI3iee XeOF, ¢ XeO,F, W< & 21

XeF + H,0 — XeOF, + 2 HF

XeF +2 H,0 — XeO,F, + 4HF
XeO, TF VR fawhies 3@ waref 81 g0t T fRfaet @ (faw 7.9)1
XeOF, T TTéH aroqeiiet 5o € foeent wermn o geeiia gt @ (Fas 7.9)1

" oQle ofe @
.\@ e/é\/g @/O{; @4&%}

(%) @= (@) =t wHaea () fopa sT=werRa BIEURENEE (=) ffreh

fer7 7.9— (%) XeF,, (@) XeF,, (7) XeF,, (%) XeOF, a4l (3) XeO, %1 =T

S@EEoT 7.22  H XeF, 1 WAl STUHA Th (ST fafmar 87

B8l 7@, S STUEe % IR XeOF, T XeO,F, © o wef el & aiferdianeon
e AfAfhaT @ Ueel 1 STaen o q9H &
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SRS

et sTaersiict e goht 719 &1 37d: ST STAN T Yeror o fau [ea)i § o o fag fapan
ST €1 TEHT YA T ifaa Afshia fuaed § oft fman sman 21 59 diferam (FaeriE 4.2 K) w6
1 a9 W e waAn o fau fretardeeRes oF ®9 H SUE fRa S €1 s@eh Sifdie g4
Eiferm =1 S Stfereish Heeh w1 Scq=1 AU HEH o o fag feman s @ S foh smeqfie NMR
TR qe syfieh fafercda FeM o 9o 3F ot gasid TR fafsa (MRI) 93 o T&A
g7 &1 YR MA@t oF SN § I8 3fferdioH & qhil & ®9 § S9am o o7t 7; Fifw
T o gEe! fereEar 9gd %9 2

a7 1 Sy fagsi <ga 9o w<e Seal § famm yew 2g fRe S 21 e a6
ST et S qen MeRE | fahen S 2l

AT o1 U ST ©Tq HHE Wehdl W TR SIervl Sca= i o farg feman e €1 (ergeti
A IUTGA ok 3Meh dfesT § gHen IUAN oA Sod i 9 o M A1 &1 TN § gHeh
S o1 AR uSiel o gare o off femen S @)

ST den fereia & i faei Swam 42 ©1 st STanT fasiv stel o feru o T Seal
fepan ST 21

QAR 92

7.32 Efcad 1 Mm@t & ST § STAR FA TR S 872

7.33 frefafad Fefiehto 1 ddferd Hifsii— XeF, + H,O — XeO,F, + HF
7.34 ISH o WEF & AT HET i F: o2

ATRARAN
e WROM o o 13 W 18 el el p-sciieh shi Tl hd 2| FSieh WaAISTehdl i o1 geisrieh ford
ns’np'® B 13 & 14 ol o1 31&7 heql X1 § Tohal 7911 56 ST § I p-eeiieh ol sh1 ferar= feman e R

a1t 15 ® °f= e, N, P, As Sb q Bi 31 2| TSer1 G seieiten o ns’np’ €1 TeieH oo
Tt o 3 Al W, B SRR, W A S (SRRl oiel WY S/ O a1 C o | pr — pre SgaTaei
o THT07 Qe o797 HATSThRl ¥ 1 faR w3 o fAu Hehl &1 STJIceud o R0 36 a7 o6 o7 al
Y fir1 21 ot 15 o e O W hien aRafdar suid &1 3 Siaise, g e Tl oh @1l St
Fd &1 3 < Aeyul TR ST + 3 T + 5 Y HXd &1 Akt +3 SAfefisheor syeen, Afwa
A G & HRU G qedll § wgeyol € S ?)

STEATZEIST YANTIET 9 S Sl SR W S S HWehdl g1 UE fafu= sieienior serwens o
seEe fAfdd ¥t € S, N,0, NO, N,0,, NO,, N,O, T N,O, | T e i STt TTT Bheft
& T T TgaTEY B €1 ATk TR W, SHIA gfek YR §R S St €1 HNO,, U Wewqul Sireifires
TP B 98 Yoo THETRh! 3Tl € TN Vifsemet! siffehah 81 HNO, fumi-form uftfeufaai (srawem) ®
rgelt qen Srergel ¥ fR #X NO #1e/ NO, = €|

T TR § HERRY P, & ®9 § TE1 W € I8 hE STRE H WA W 71 IS TGRS, PH, FH
I € S UH g fAvelt 79 71 T8 N UHR ok dasel PX, 9 PX, S €1 PCl,, YT HERRE ®1 R
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FAN o T ATAfHAT GRS ST ® S PCl, WEPRE F1 SO,Cl, o el SAfafshan gy s s
| ICHRY Tgd W TSI ST €1 ThT TRehell | 37k P-OH UHE &1 G& W e ohtan 21 sifergiareet
S8 P-H 3 T T, o= T e T

a1l 16 o el W1 WHET SRR o ns’np’ 81 SSedH SR Sl T8 +6 YRR i
g1 3t 16 o il o slifass qen THETR TON § it TReds Ufard B 81 wenen §, eRs s KCIo,
I MnO, ®T SUfeerfd ¥ TR HTch IR S 21 I oigedl o W ok siteee fAffd w21 S
(O,) SFHIS HT TRET T, S TH JaIol AR 2| Tehl e STREY o711 €, TTH ¥ Toh & o
T p- ET Tgd FE@YUl ¢ HEHR, SRS o W FAN F SO, T SO, S HHEE I 21 SO,
TEHT AT SRS o T FAT R TR Seft 71 SO, T SUAN, H,SO,, o I § fohalm S 1 Tewht
S ST I 7, fSH wee wewul H,S0, ¥ 36 WEast YehW g SR ST ¢ 9 fsiem
AT AR ek T| SUhT STANT =gd & Aehi o Seared | fepen Sm B

1 GROft o = 17 H F, Cl, Br, [ 91 At €1 I8 el STk famelict 21 € 3R 56k Rl g Shaal
I ST T UIT S &1 37 el T TH SHFRTOT ST —1 Bt 31 ey Seua SfedeRion ST
+7 o B Wt B1 e slifass den T ol o s uied vl S 1 98 SeEel e dasel
TS ATeRT o SfaieTra w1 fTHfo w¥d &) FelkiF, HCl %1 KMnO,, o §er Siffehan gry et
T W T S &1 HCI, NaCl &1 @8 H,SO, o ¢l T8 ich e ! Sl ¢1 Tale e Ham ¥ X
X' (n=1,3,5,7) accieH w1 fFmin w3 21w X', X ¥ Tohl e 81 FdisEl o R sHeEiera
T 1 37 ATl 1 Grere ¥ e s W) {1 S gt feorfaal § u — OH ey % wrer X-
OH & &4 ¥ 1efed g &) 9 feufqal & X = 0 ey oft 9w S 2

afferd WROM o ol 18 W Iepte T et €1 S w1 sige) frent o € 157, gk warsha
1T 1 AR T ns” np’ B €1 ¥ &l sigw a9t T agred § ¢ st €1 e, e
**°Ra o fo¥e 3cg & &9 H W S T

&I I hT 3T i 9fd B o HRON SRT TR SFH 1 Y9 FH il 1 oheret Fo uRfeerft

H S o, Tqeida don tfrdier o @re A weft-sifa sifrcrerfir €1 57 Tl & w¢ swEm #) st
1 SYANT AR e 3 H, Eiferam w1 SuE g e geet SRR 9 S % fau yge et
w1 9§ qen e w1 STEm fags el o wiadif sesi o fRen s R

SRR

7.1 = 15 o T oh FE U i 3ok SOl (0T, SATARITR0T STaE YT SRR, ST
Tt qen fagTesar & Tsd § fad=m Fifu)

7.2 EeieH i fpameticr wiewkg o = o= 82

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

7.4 NH, TSN ¥ 9t €1 W PH, &l At a2

7.5 YA | AR Y S 82 WO e At sifafwan o et getenon w6 fafeEu)

7.6 I 1 ST S 9 fohan s 272
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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 AT foF TR o1g HNO, oF Tt a1fferan ek fohg YR firt 3curg 3 wehelt 272
NO, @ N,O, o el qeast &l fafem)

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

(TR -~ NH, | sp® Heh{0T o TR q201 FRSSH 3R o & TR qcdl & o Shadl s-p 3T o 51
A 1 S Wl 21)

R,P = O % UM Sl € elfsh 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 BICRRA P, o &Y H| 7

Y FIEHRE Al e HERRE o O 1 qed fa=raet 1 fafau)

B I e Rl o e e

H,PO, &1 &AM Afafsan €S

T PCl, SFHRE 3R = I hrd T Fehal &2 ek o

0, S, Se, Te Al Po %! TeiariTeh o=, Siferdiehor afereen qo e1eges Mo o Gesl # afrad |rof
% U B a1 ° W F ek Jfeul

F SRS TH 19 © Safh Gohl T 31 272

A O = O M O — O & ToIFIA ofed Tt 7 wal &1, S Fa9: 141 921 702kJ mol ™ 7, 379
Y TR H GHd § T OF wivfie At stferse afire o € 7 fF O amer?

(Hehd — TR o a7 § STeish ol BN Hl e[ H [ET)
HA W WEe S €2

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

SO, YR ¥ T% a1g IguF &7

ISR COlG Easi ool o A i

T AT o FAA ohael Tk €1 Sfedisne, HOF i sl €|

A FHIWY foh T T Th G TR d 81 o 99 o AseieH gReer emay HfHd
F €, Sl FAda T

ClO, % = 3uan fafeu)
RGEERUIECEI Y
Sel o | F, a0 Cl, %1 stfafsran fafew)
ST HCI® Cl, T Cl, ¥ HCI®! oh¥ T idl? shaet affwang fafam)
TI-9eie Xedell PtF, o ot aIfafwan w3+ o fau 9 ufd gu?
frfafed o FEhRT 1 SHhIo ST #: 8?
() H,PO, (i) PCl, (ii) Ca,P, (iv) Na,PO, () POF, ?
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7.32 frAfafed & foau wgfaa aeemm )
() S NaCl®l MnO, T Sufeeifd ¥ |z HeHfh o7t o Te T fovan S 21
(i) S FAA 19 H Nal & Siofa faomm § 9 yarfeq fhar s 2

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

7.34 T SIH @1v] & WY ClO, UHECIaM B2 1 Teh 370] fgH &R &7

7.35 frAfafed y&% Tq=ad & 9 fa@ o1 o STIER §81 %A H =afed Hifs—
(®) F,, Cl,, Br,, I, - 3T foaiem Tedt 9ed w0
(@) HF, HCI, HBr, HI - 37 §med 9gd %8 |
(M NH,, PH,, AsH,, SbH,, BiH, - &R& Hmed 9gd %A |

7.36 frefafed & @ wF o ©h affe § & 22

(a) XeOF, (b) NeF, (c) XeF, (d) XeFg
7.37 3T IFT TG TS H YA IR G BT AR FIC SR TR Qe gHEEg g
(a) ICl, (b) IBr, (c) BrO,

7.38 S T & WHIvEE MHN eiicdsh 9 ¥ 92 i el 22
7.39 3217 qen Siffq i o STAN geieg it

B WA T2 3 TR

7.1 held TRAN] 1 e o0 ST SATaieheor STaeen eidt &1 Sal €t Sifersh skt o emmar oft gt
2 TS/ o Shld WY SR = TRA] % St S S § Gewds @il 9gd S 8

7.2 HEifH BiH, 3 15 & TRgRel ¥ 999 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 I & sp® THRE €1 PH,” ® 9RI e e B0 § SHih PHY P Tk Thish! Soiaeid g
gaﬁﬁww—megmwaamm%m@amw 109°28' ¥ %H el
|

7.10 PCl, + H,0 — POCI, + 2HCI
7.11 H,PO, 37 ® @11 P-OH g IUfCerd € 37d: TUh! &IRehel 3 2|

7.15 STFASH O, % B2 MHR 3N I fgaazvNcaHal o HROT STel o 3T0] TRSeH e T sifueh Ffor
T ¥ THoh IROTTEEY 98 79 STeR § &l ¢

7.21 TR GEART o RO Al S-O Y Fegdrst § don gu gmed a5 ©
7.25 AT H,0' 3R HSO, ¥ Y19 79 o SRV H,SO, S H Th Jaiel 37 g1 HSO, 1 H 0" qen
SO % s wwa ¢ e K, <<K, |

7.31 HHEFA: Saeas Ak salis &1 o9& s fRamhia g 21 39 R0 X=X 3Tay 1 379em
X-X' ey 1 g B 21 S ICI, 1, § fue R 2

7.34 e Feamlema ® 9o susht 1uifg &u it © e8 e & WEE 1 S1emgd Hisd e S 2l
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