%_.
w
(=]

12087CHO7

BEAR

TH TS o ALTA o U¥EN A9 —

® 15,16, 17 3R 18 =i & dw o w@WEA §
= Ygfal o W@ i GHE "R,

® <RAESSH $R WITRRE Tl ST ®D
Hewequl el oF Heero, Ui SR S
& =N H d@ goh;

® i oo iR @i o Gyelwu, ol

AR SWT A FP WE AEES ok
TR &1 JUA HT Hehl;

®  ToWI o TRE, THF Hecqul ARl F
TP qOT TEeh ATl i GLE o
AR o W "Rl

® T IR RS T oh |,
TN de I H AUA HL Hoh;

® iU o TEIE qe Selsr o iRl
H A ok IR H S "R

® Sopw Tl % SUAN &dl Weh;

o 3fyF Sfed § T d@ iR S AT &
e 1 99 TR

7.1 %9f 15 A

7.1.1 AT

: — A .
0l len <p glel

“T@raq A fafaear p-siier del & @ Ugend & St 39T A9
Tq s-, d- T f- sl dcal & @y Affwar &7 ®t 9gfa @
e g1

el X1 H 39 S ok & o p =tk o ded S WRoft ok ol
13 9 18 | @ T §| SToh HASThdl 1Y 1 Sl fo=ard
ns’np' ™ (Zife=m, He, o atfaftem, fa=mg 1s%) 2, p- =it
& qEl o U T dwl i & Wifd WHEE SR, S
T, SR Ao Toedl qen TRl | wgd 3tfush
wuiferd erd §1 Tt 3terd o d- herehi w1 erqufeefa qen Wi dt
H d 1 d3iR f werhl (JAF oIad e 3Eeh ugEmdedi) i
Suftefa =1 qeal o o W wele g9 a8 3ok fafier i
YR o qali— oTg, SUHTG e ST i IUfEAfd 3ok T hi
fafgerr wem et 2

G 9RO o p- soiteh o o 13 9 14 o dcdll oh TP h
hefl XI H STeI i oh I¥ard 36 Uehdh H 3119 59k a5 o ol
o el oh TWEA % aR § we

15 ° q, TEeeH, WIERRE, e ufewr fomy g
rhiferm aftferd €1 S-oi g9 ot | i Y SIR Sed €, srenfear
o1, Suifearer O W eid g enfeaen TN qiEfda g Wi 2
IS U1 HITHRY STUU, TS qo Uf=al STy qe
farene Tk wrEhifegEm Uqd 8

IEHEA | SAiveeh RIS 1 ST 78% €1 Yuudt & @il o
e difead Az (Toell weedi = foeh @) den drefimEm
Tgee (Sfead HeedieX) o &9 | U Sl @1 Siel AR et
o 78 WM & &9 A I W61 ¢ BIHRY TUerEe o o @il
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Cay(PO,),. CaX, (X =F, Cl 3@ OH), (STEWI— FIANYEES Ca,(PO,),.
CaF,) ® e 7, St f& ®iohe 9gHl o 9o uek a1 &1 HiehRg i
@WW%WWW@W%%MH%WWW@
¥ Sufterd el €1 WISRITEH g9 9o el § Sufterd e € i, tfew
A formy qerd: Gehise @il oh ®9 | I Sd €| HReifaan Hyaifta e
2| TTEhIfeEd T Tehd Mc, WA GE&AT 115, WIS $o7HM 289 gmol
de gt T [Rn) 57* 6d'° 78 7p° B THeR! 37U TG Al Sfeq
e § SYSSAl & HRU1 THeRT TWE 6 e €

TRl AR I i BIEHT 39 T o 3T Tl o HeqU TRAIUE qe
qifefer T[0T ok SeieReh fo=TE o @Yl HRoh 7.1 H ¥ 7y ¥ qen 3 %o
wHifvees, Hifder 3 TEEtE i w1 ygfet ® a9 T R

RO 7.1 & 15 o Al o WHTvae qgr sifaes Tor

Tor

TIHIU] ShHIh

R FeHE/g mol
ESEEIRCE R

AT I (AH) 1

/(kJ mol ) i
I

IEERRERIREEN
HeHarss 5491/ pm®
A 51/ pm
TeTieh /K
FALR /K

@/ [g cm (298 K]

111

" twer 7y (E= 7=); " E”
KRS Wa-w*swﬁaa;er

N P As Sb Bio"

15 33 51 83

14.01 30.97 74.92 121.75 208.98

10~ 2

[Hel2s*2p° | [Nel3s”3p° | [Ar]3d'%4s%4p” | [Krl4d'°5s%5p° | [Xel4f *5d'°6s°6p°

1402 1012 1947 834 | 703
2856 1903 11798 1595 1610
4577 2910 2736 2443 2466
3.0 2.1 12.0 1.9 1.9
70 i110 121 1141 148
171° 212" 222" 76° 103°
63* 317¢ | 1089° 904 544
77.2% 554" I888f 1860 1837
0.879°  |1.823 5.778" 6.697 9.808

“E”: ¢ v99 BIGERT © TR 38.6 atm T o- &9’ 3eaqraT ag ¢ 63 K

7.1.2 TSR eh T 37 el 1 HATehdl IR Seaeh o=, ns’np’ B €1 37 Al & s FEE

7.1.3 UTHTO] TS ST
o=

o R il € A p etk erdafa B9 ¥, S s seleite far W
arfafier wenfore yeH & €

i | A #T AR 9 W Hegaseh au A (ot TR foRy stawen H)
festi o 3R W gfg el 81 N9 P o Heddiess e o fommoia oy
Bt B Eeliteh, As | Bi dh Geddieth a1 ¥ ogd wH gig Uferd w1 St
21 78 Wi Hwl | qol W d AR/ A1 f hereni w1 suftdd & wRo 2l

178, p-=ii% o T
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7.1.4 3T TR

7.1.7 TETEfTeR 0T

LSIREMERIGET A0

a7l o e T SR g W S el Hifvees e R IR gy o hRul
Tt 81 R p-hefia getaien forar o stfafie Tenfie ud B R
o U GG el | o W@ 15 o dedl i ST Tl ot 14 o el
1 3Tden agd Siferen Bl 21 fafi= smeee wafeusl 1 eifera s fefated
— AH <AH<AH, (¥ 7.1)

Ia: a1 § A T 3R ST TR RATfUaeh TR | gig o Wl foaRoneshd
1 HH T € Eleiiieh WY el H e Sl ogd Aten el B

70 o & Gft e TERAR 21 STEAESeH U fEWRAs 9 € SEfh o
Gt 3| &1 ol A= T SR S W ek U1 Sl 1 SIS qel hIeh Ry
ateq €, oMdfeh I Ufeat Suwrg @ qen fagmer erg 21 T e ket |
U qA WAV TR H gfg & HRO | WHETA o § S H A9 Ay
3R WM R FFUs § gig el 8, W e, S 7o 95d € SN $Eeh
e foene qeh wed €| AIgeiSH oh 2Telel 9 dd STEudl YERid id &

ATRIHTUT TGTATT AT Tkt ThaTviicrar o urg I arelt wgtaat
T el i WH SRl STEEAT —3, +3 1 +5 §| TR A1 €1 ol
T gfg o RO i § i B AR 1 W -3 SR Taee &R H hi
vafa wedt 21 ardd § o o1 sifqn wew, foemer -3 etferdieRTor staen | W
Bl g AR S 21 A | A Wi S S W +5 SRRl STl 1 €1
e ¢ foer (V) 1 TwEe sifaqefines Ak BiF, €1 o H i @1 3R +5
STRATRT0T oTaeel o T H HHl G +3 TR sTaeen (Afchd e
T9E % FRU) ok T § gfg B ¥ +5 AU e & el
SRS o6 Ty AR H W RIS +1, +2, +4 TRl 3Teem «ff
RISt 81 TE e +5 ARl ereen § gelis & 9 Afies Tel st
Hiifeh THY d- ek IR T ¢, TEY Te 1 ql ¥ Seld okl urE 9y
wagﬂuﬁwﬁw*iﬂ@'@aﬁmﬁawﬁﬁ,ﬂ T +4 STTRIThT0T STTTT TRRT
L B

AE2S H +1 9§ +4 6 G ST TaEensti i ygha o7 faerem
H SO i B 71 S & feru—

3HNO, — HNO, + H,O +2NO

T YR THITHRY i T Teft Geoad] SaRdIehiu] ST &R o 370
A H +5 3l -3 sferdiertor sawenet § STEHETad B Sl 2 gt S
Ufeat iR former & +3 SHeRAIehToT STaee STHAA o e o wgd sifusw
Tl B S @)

SIS 1 AT TeHAShdl 4 & Bl Fehdl ©; Fi(h ohelel 4 Heh
(T s a1 @9 p) & 5eF o fou suere €1 9t 9ol § siedl e o o
d & B &, S SuF (FeHAs) o fou S9E fohy S wehd €, 37d: Sk
TeHASTR IEl 24 € S PF, HI
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AEEIS T TEME U7 (TN )

TEISH BIS IR, T4 (TR, S50 3 TIed TS d Hefehl i
SUCTSAl & R o o 31 @l © =1 Bl &1 Aseior &1 @ & |y
9 B AHR a1 So TeRTHshdl ol del (S8 C,0) % HY, pn—pn
g I w1 A ygft eidt 21 59 ol o Wi 9 pr—pr s T S
Fifeh SToh TRATY] heih o 9¢ IR foafa i € foF F ot sifdeam e
FT Thd| 9 YRR 1SS S RATST o se U 6y (Th 6 aa A 1)
Y Tk fEURHIE S0 ®Y W URN Sl B, GROMHEY 3Eehl Y Tedt
(941.4 kJ mol ') 5&d S=d B @eh faulid wiehRE, i qon ufewH
P-P, As-As A1 Sb-Sb ¥ T&kdl 94 a1 &, Safeh foeney difcash aferee
o fcorsh a9 1T @ Tk N-N ¥, T PP a9l w1 37de7 et gial © sifeh
Y 3TaT Sl oF Ied STaUgciaRi e HIqhyUl oh HRUT §¢ TaTs hH Bl
21 IR E2eH H SEer Y gect il €1 SHeh HaAStehdl hisl H d Hefhl
1 AT T HReh € SN THoh THEM o G el 81 SHh! GedarsThdl
eherel 4 e &1 W @A o 3Telel A8 dr-pr §¢ el ST ekl Si| foh
9 q i €, Sqeemd R,P=0 1 R,P=CH, (R = Ufewha )|
TRIEHIE qe (e GehHUT Tedll o T St dr—clr SieT 51 Hehdl €, STal S+Toh
P(C,H,), T As(C H,), S Aifirh feriel o5 &9 ® &1l o €

(i) TS o uta Teramsiear

it 15 & ¥ 9 EH, YR % TEIES o9 &, 5@l E = N, P, As, Sb a1
Bi B Wehdl €| 3ok BI3gEel o D 101 TR0 7.2 | <MY T &) TRLES I7eh
i ® frafaq e ufteds i €1 SEeEel w1 wifad NH, 9 BiH, T
T € S foh SR 5o oo wiedt | Ufkd fran S wehar 21 aRomeeey,
TIESEE! T ST T[0T Sl 81 STHIFAT Sheel Tk §g STI=ae ¢, Siefsh BiH,
YT ST €1 &ehdl o gE e | Had g

NH, > PH,, > AsH, > SbH, > BiH,
2o it Sod faga FBUMHSHA ad1 B2 SRR & HRUT T 3 TH 59

ST | BRGNS TR §1 I HRO 7 o 39 oo IR S PH,
¥ s B 2

ARoft 7.2— o 15 o Al F FEIES! ok T

T < \\‘ﬁa PH, AsH, SbH, BiH,
TR /K 195.2 139.5 156.7 185 -
FIAIH /K 238.5 185.5 210.6 254.6 290
(E-H) 3= Ti/pm 101.7 141.9 151.9 170.7 -
HEH %17 (%) 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 -

L4 p-sdte o d@
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(ii) 3tferde oF wfa ferameiterar

3wl 9@ & UHER & AR E,0, q E,O, 9 T ad H =4
STV ST 1 AfoaES 1 STt sTaern o SiFaEs & ol |
AR it B 21 o § H S W ST 07 Hedl 2§ g S BERE
% E,0, TR & IeEe quiaan o § Safh e qen tfend o
Syl qen faeme & yew e )

(iii ) T o wfa feramefierar

3 el bt efafmme | demget & SR EX, d91 EX, S €1 g
o HANSTRAl BT | d e 1 AR o HROT 98 YIRegE TEl Sl
TRRAES LSSl i 3Uel 3ifereh Hedais Bid €1 SIS o 3Teliel 37 9t
Tl o TEeaEe W B €1 TH deF % N0 © % U<RaEs § +5
SRR ST TR Bl & SIfeh giéeemsel | +3, <o el hi a0 &
+3 SRR ST I qor | +5 SR feee ¥ fush gidl € o
=Teeeel § HegasH o1 iUk 2 21 Tegio o foT shae NF, & Term
21 BiF, & ifaftad T+t Trédeiee g&a &9 ¥ Hegat UHfd o &9 ¢
(iv) egati o ufa foramsiierar

I qeft 9 uigel o W Afafeman week fgerht Aiftr s # f 7w -3
SRRV ST UM 1 S Ca, N, (e Aeeree) Ca P, (Shicerem

WIERES) Nag As (Fifead EAEE) Zn, Sb, (5% T=HMREE) e
Mg, Bi, (Fiferm fawene)|

SEERUT 7.1 Jufy IgeieT +5 ATiehiul Sferee SUIdl ©, Wifeh 98 UIeeize el Il shRol
i)

g igeeH | n=2 €, TEH ohael s de1 p et €| SEH WeHArSehdl i =R ¥ 3T
TR & o T d e el € sHife T8 U=edse e e

SEER01 7.2 PH, W1 F9¢Mlh NH, &1 3T9&N ¥ i g1 Fii?

B NH, ! Wi PH, 310 56 1@ § gEgie a4 1 el ¥ st e aid, 3l
FRO PH, 1 F9¢Mi% NH, ¥ %8 2 2|

et St
7.1 P, As, Sb 1 Bi % TEeaEel § T=rRaEe s Tewast #i 8 87
7.2 o 15 % T@i % wEgEel ¥ BiH, 999 Yad STTEEE i 8

LSRRG
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7.2 SES0E forem

SRS

TEAESISH 1 SATTHNIH STRT a1 oh FaTh<0l qef GTS Taq | fohar S
21 Y8 5 AgeisH (Faele 77.2K) @l il © TS SRS (SHerih
90K) 9% @ Sl B

TANTIET B SRARISH oA o fou 9 Fliliss o Selid faeraq &t
Hifeam TEeEe o WY ATAlEHA HUE S -

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

=9 afaferan o o€l w1 § NO e HNO,, sff o €; 37 s7qifea =i i
1 TRRT SRR g TR 3T & Selld foaad ¥ @ yanfed #% R
fra ST Hehel 1 TH SEIEE SEHME o qdE uEed ¥ off A s
Gehell Bl

(NH,),Cr,0, T _, N, +4H,0 + Cr,0,
3 g sTaeen | Aseier Aifea™ a1 aRed TeMEe o i q9ed § ot
TS i ST Hehell €1

Ba(N,), — Ba+ 3N,

o
STEAIZEST Ush TR, e, SReH ae fatel T €1 A1geis ] o <
Tl gaeenfer N e '°N #) soehl St | faeiaan sgd %9 € (23.2 cm”®
U ot e, 273K M9 9 | R S W) q fediw R Faeris off w9
g ("Rl 7.)1
N=N ¥ &I $od 98 Tedl o SR SRS HH o a9 T !
affera 21 zrafy, a9 o gfg o @1 feramiier asft § agdl 81 59 a9 | I8
FHS UG oh T WY G Tl T 9 U TAMH RSl qu1 AU
o WY WEHISH EIESl & Sl B farme sfufmae F-
6Li + N, _ T 2Li,N
3Mg + N, __ ™ , Mg,N,
g IS I YRR o S 773 K A9 W I8 TR o T e
TRt SN o & (BT WehW) |

N,(g) + 3H,(g) 773K, 2NH,(g): AH® =-46.1 kJmol '

SIEESNM, had 3T 32 A (T 2000 K) W SRS &
Y HA T AEfEE e, NO aA 2

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

SIEESSH 1 BT SUAN S a° S g I S WEAl (STRW— hieddH
geraEe) % fm § 81 Wl eifehd ordeRe & STavdedl B 9@l o gHeR SuEm
B B (S8 el iR Wa sam, sifufemanial WAl & fow eifer qgwr) w9 e
F ST Sfaeh el we @ Wi % fou wefias % ®9 H R sEEsd § el gl

179, p-=ii% o T
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FEE01 7.3 Hifedqw UaES o Mg STaeed i stfuferan fafau)

ga  WifeTw UWgE qidid STuEed ¥ SRS 19 <l €
2NaN; — 2Na + 3N,

qgAERA g9e
7.3 N, &9 o a9 R %9 fomamie =i 27

7.3 gafrr ferer

s w8 (ged) wene § 9y den fuedt ¥ Sufted w21 Wel T@

eSS el gl o faeed @ adt € Serewned—afen

NH,CONH, + 2H,0 — (NH, ),CO,

(NH,),SO, +2NaOH - 2NH, + 2H,0 + Na,SO,
e TR T STH EO) Yeh" 11 991 St 2

2NH, +H,0 +CO,

Bl W W A, FANEH FO0i ¥ U Bt 8, S R Giel 4
ehicaan BEgiedEe 9 foha & W faufed & Wi ?|

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

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

A-rdfere fagia o STER $=a <« i ffifa s o fory ereret e
21 37EIfE o Seared o fo stepetan wffeerfd@t 200 x 10° Pa (w119 200
AGHSE T, ~700 K A9 den oSl "1 H K,0 de1 Al,O, IR 3T
ATFAES S AR o1 SUAN €, dIfeh e STl Wi shid i ST g S

Goh| ST o Icred o foru yare-fas 7.1 ® <wien w2

|
o)
=

e (=

20 MPa

700 K| ALO, + K,0

ST AR S

ferar 7.1—37mif7a 3R % fow garg-faa

(N, + H, + NH,)

W foam 80

2022-23
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SRS

o
AT TR il TeETelt, T T R gEe fedi qen geei ShH:
198.4 K @2 239.7 K 21 St &1 ifd €1 %9 IR 29 sroweneti § 98 grgeH
e gr1 siferd eIt @ TSeeh RO 3Heh oMl 9 i o WM gHeh 7]
FAHM o SHR TR ST T k1 e1den atfureh g1 €1 it o6 1) Sk
fRfre) & oo ol W Trgegiee W) 21 g9ie e fos o SgER 5o e
A& I q1 T ThIH! e 2

I 9 STt W srfush e 81 OH 1@ S oh ol HehT Sl
farera gefera: e 2l

NH,(g) + H,0() = NH', (aq) + OH (aq)

T% STl o WY STHIEE @@ SRt 8 3erened NH,CL, (NH,),SO,
M| T o &R o &9 H Jg 63 ¥Igel o ool o foorml 9§ 3ok
TEGIES] (P HIql o Slld SFEel) 1 SEafud wid 8l SH—

ZnS0O, (aq)+2NH,OH (aq) — Zn (OH), (s) + (NH, ), SO, (aq)
(vod 2T9eT)

FeCl, (aq)+ NH,OH (aq) — Fe,O,.x H,O (s) + NH,Cl(aq)
(0 Tae)

STHITTET 319 o SIS TRHTY] W Ueh Uehleh! Soiardi el shi Sufeerfd g
TET &N S €| TS Soide Tehiehl JTel S hich oTg I o W oY
I 2| TY HeRet ARl o o A1 Cu®’ 7o Ag” S #Tg STl o1 e
H ST €

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

(frem) (Teq frem)

Ag(aq) + ClI'(aq) — AgCl(s)
(ITER) (¥ 3aeT)

AgCl(s) + 2NHg(aq) — [ Ag(NH,), |Cl(aq)
(YA 3TTET) (YTEF)

ST g AT Saeh! o Scae (3THfam Arede, i, SHifam wihe qen sTf othe)
AN FHE AFETF A F ST § ST e i 21 f @ T one tw waw §1 5
T yeftdes o &9 | off SwEm A et €

181y p =Tk o
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GEERUT 7.4 NH, T &% & W@ Fa8R i w87

Ea I | RIS TRATY] TR Ueh UhTeh! Soiaid el W& shid oh foiu Suete @
T 7% 38 &N F1 e FTeR H ¢

aqERT g2a
7.4 STHIA HT Al &l FgH o fou eevas fefae &1 v Hifsm)
7.5 Cu® faor@d & Wy st 9 for w87

7.4 ZOEA B TEerom fafe it sTeaeensil & s sfiomTee oA 81 37 STeEs] o
T, g, fate qon g w9 gl 7.3 # fRu e ¥ el w1 g
STATS oEE T TR HTEAIG q1 ST el w1 GRoft 7.4 H & e 2

RO 7.3 MEEINA o ATFAES

SIS SeES N,O \ NH,NO, —™  N,O +2H,0 T T, ST
(eI (1) SATHTEE)
TGS HHES NO +2 2NaNO, +2FeSO, + 3H,S0, | & 4, ST
(TEISH (1) 3TES) — Fe, (SO,), +2NaHSO, +2H,0

+2NO
TEARSSA TESEEE | N,O, +3 2NO + N,0,—2°% _ 2N,0, en S, STdta
(TEESH (1) STTFTEE)
EEEEERCIEE EEIES NO, +4 2Pb(NO,), —™5_, 4NO, +2PbO | T 74, aTwetia
(S (1) AFEE)
STEAIEENT SIS N,O, +4 2NO, :T’; N,O, T SE/Ed,
(S (IV) SFTES) Tt
TR USRS | N,O, +5 4HNO, + P,0,, — 4HPO, + 2N,0, | T&H 3M, T

(AEESH (V) STTEe)

W foam 82
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7.5 m[aaa g@ar e HN,O, (¥EUMEZH #w1) HNO, (JRZd ¥ ), HNO, (TRfe®

STR) S ST ST Sl €1 3T HNO, He¥ Wew@yl 2|
T

AT ¥, Aefew o, i o feid (v9eR) ¥ Wig H,S0, d@1 NaNO,
St KNO, %! T &¥eh W fohan S 2

NaNO, +H,S0O, — NaHSO, + HNO,
A TR T T8 eAd: RIS YohH R oM@ STl 2

7 faftr smifrn (NH,) o argAeed Silefis g1 SO Silerdisnior W
s 2

4NH, (g) + 50, (g) — LTS _, ANO (g) + 6H,0 (g)
(a1 )

AU 7.4— TEEIS & MFAES! st GO

N,O

NO

N203

NO,

N204

N,O;

N=N=O <—>:N=N—0O: N—N—O
v h a 113pm 119 pm
'N=0:<>:N=0: N — O
' 115 pm
)’ g ‘o X O_ 105° o
X AN 2 2NN <
N —N > N —N 7,00] N 186_pm\1\l 130°
.'_'o./ "o% 117°}0
. . 121 pm
N > N N
X o7 O\ SN
0. \.Q' ©. 0. 0 1340 O
FHvi
O\ /O TR e . 175pm /m\‘?‘o
N —N <> N —N 135"( N — N
o \\_¢~ o \\p~ 0" S o
N oL Y I s B 0wl w20
N N/..\N\ > \N/\N\ N/EO\N{RMO
(o) O O
10) (0] O

183, p-=ile & d
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SEERUI7.5 NO, fgfiga & =t 22

& NO, ¥ Havhal Tole fowm W ¥ = 31 9% Uw yed fguw oieed
S H We AR w ¢ g ¥ W @ wmh N0, v # wiEfdq
e St ¥ fEd soiwed w1 wen §w g

QAT 92

7.6 N,O, ¥ TEIS i TEHaShal 1 87

H §0

@\\ 102° &7/

X ~

45’25\\ 130°
140.6 pm

A

LSIREMERIGET

50 YR T TEfe sifes sfrdst & @ gEm w NO, i B
2NO(g) +0,(g)  2NO,(g)
fafifa Tegom ereeEe U ¥ Yo HNO, 3t 2|
3NO, (g)+H,0(1) » 2HNO, (aq) + NO(g)
faffa NO qA: =fehd T STt 8 qen Sicig HNO,, Wi STHeH BRI TRTHH
68% FEAH Tk Hifkd foham S Tehell €1 WK H,SO, G Fsiciiento ¥ T 98%
T WifEd fwan ST TR 2

o

7% T TTEH 59 # (fewi 231.4 K @91 9% 355.6 K) | FATTIC it
o ek 3T § HNO,, 68% S8 Il € T ek fafiTse 59 1.504 2l
21 T sfaeen #, HNO, &1 W= 9Hqeid € S & fomr o faamen w0 2

Seftg faerma § Efes o Yad o 1 T SFEER il § Al
TSI IR A1gee APH = B

HNO,(aq) + H,0(l) - H,0"(aq) + NO, (aq)

5, Efeh 3T Telel SRIohRe € T T T& wifed SiEt Scpte engait
1 BISHT (el UIqstl o Tl afehan il 81 SATRieRIol & ScTg 3T
1 WigdT, qM9 a1 ATfihd 8 ol g i Yeptd W R €

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

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

Ser 7 e o1 ok @t fohal S TN, O T Tix 375 o6 |19 NO,
@ 2

47Zn + 10HNO, (&) — 4 Zn(NO,), + 5H,0 + N,O

Zn + 4HNO, (87%) — Zn (NO,), +2H,0 +2NO,

% e (S Cr, Al) 9% Tl ot o facia 7t el #ifn org
e R ATFIZE T Udell Afhd W 59 S 81 W SAurgeti Td Sk ATkt
1 9t SeRATRd Ll | SIS TS 3T §, Shie hia- SESAIES |,
Yol Foew](ieh 3T § a1 HIChRY WICHIh ot | 3fediehd gl 2l

I,+ 1I0HNO, — 2HIO, + 10 NO, + 4H,0O
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

t-aea wierr

el & fou guitfad qu o™ wdemn Fe®* sl &l "eeel &l ARfesh
HiaEe ¥ Tqfad A w1 &udl W Fek 3 7, S Fe® ¥ sifaferan 2 o)
{1 1 Wepel a1 €1 I TS0 WHAE1 8L ST o Sed1d T o a
T Hothe faered fHam o 9 Seumiges WEe! % SR & HeR 15
TewIeh 3T fHeeR] fohan ST 21 foreram den TewrIfier ot SiaRIgss W T
0 g 1 S et | Agde oeE #1 Sufeafd %1 Gohd I 2

NO, +3Fe”" +4H" — NO + 3Fe’” + H,0

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

) ()
rEfeh 3TFeT &1 Y@ SYAN ! o AU SHIFMEH Agde oM au foehies T URRl de-is |
TR B ol 3 AR o SR H §1 g Agfiered, EeeEd el 3T e el
iRl o e o off we Si1 €1 6ok 3 W@ SN WA Wil oh STRATER, TS o e
3R Tepe ol | Afefinrs & B9 ° €
7.6 PRORAP T wEwE
Teh YRS YAqH! 31| B | I8 foten, St # st Wiy et SiREehEs o

s e B & 7o SR R A ()|
p Afha IgHEA § I S9ed gC NaOH faeie # ek PH, 31 T
P, + 3NaOH + 3H,0 — PH, + 3NaH,PO,
/;%Gi& (HifsaH BEIIhIEhE)
P(i—f’/ P, s ¥ FhT T & FO, f F e 60° F , v
/ e S 0 W R el w4 s
P forameien i 21 =Te = W AS | SN WS PO, % O Y90 oW <l
N G 1ce arce! P, +50, - P,0,,
7% fafosa =qehaata P, opii @ =1 gar & S o= 7.2 0 fearmn mn 2
A FERRE

YA IEHRE i 59 31fsha aderor § 573K 99 W &E 5 9o T d W/
e BT 21 SE ol BIEHERE 6l =9 <@ W TH fRA @ § Al el
TIERRE o qeEensti w1 S 9 Bt Bl ofiel IR die-SiE!

/Px { /PK Y WHE ol Bl Bl gE TR, Sifeiien qen Sie Ud e
< 2 TEECERES T Ao T TIETE €9 § o HERRE, Y9 FERRE
P P

/P'rﬁwﬁa@wmmﬂamélwﬁaiﬁﬁqqﬁm|qg
, B) ! Bl © T99H P, Sqoheis @l & €9 H TH-TW ¥ I8 W&
g 7.3~ eT HIEHRE & St faw 7.3 § femmn @ R

185 p-ﬂvaﬁ o I
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7.7 SRE

SRS

HTAT TR

HT HICHRE o < ® Bl &, o—hTell HICHRY ql —hTell HIChRE| A
RS 1 803 K W, &< Afeiehl | TH it T o—hlell HIEhRE Sal 2
30 og | Seaurfad fRal ST Wehdl ® e THeh fohieel STURGS, Wehearer o
fremade e €1 F8 oy | eddihd &l Bl B-ehiel WITHRE Yo
HIEERE 1 473 K 19 a9 S50 < W TH ik S Sl 21 T8 9 W 673 K
Tk el Sterdl

fatem
HICR, ShicHad HITHES &1 S a1 a9 HC1 9 sifufehan g o= st 2|
Ca4P,+6H, — 3Ca(OH),+2PH,
Ca,4P, +6HCI — 3CaCl, +2PH,
TANRIE |, 98 ¥od HEhRd &l CO, 1 Afhd amaewy | 9g Hiles
Trel foe™M o Wy T ek S St €l

P, + 3NaOH + 3H,0 - PH, + 3NaH,PO,
(Hifeam BTEUIhIEhTEe)
U5 ST H TE SHOCRiA Bl ¢ Wfhd P,H, A P, o ardl i
Iufefa o HHU1 I8 SaoHeie 8 S €1 efed ¥ U8 w3 % fau, 38 HI

¥ srawifod fomar ST ©1 f9o0 wewif=m stEeRe (PH,I) 99 ST St KOH
Y srfafean &9 W ORI T 2 B

PH,I+ KOH — KI + H,0 + PH,

qn
IE Toh VTR, WS A o N Y Sl STeq feved 9 ¥1 a@ HNO,, Cl,
T Br,, S STTHRE! o aTodf shi SIfcged AT o Fueh H o4 W fawsifed
eIt 2

T% 5 | STk ®9 ¥ foei €1 PH, &1 Sieid foerm wehme w1 sufefq
H foefed S oet EHERE qe H, 31 81 IR Fothe a1 WHRE FAEe
fIera gR1 ST T | T FEFRES W 8 2

3CuS0, +2PH, — Cu,P, + 3H,SO0,

3HgCl, +2PH, — Hg,P, + 6HCI

HTERIE AT 1 TE ool &R 1T & q1 3Tl o WY GIehifEn
TR 3t ¥, SSreomed-

PH, + HBr — PH,Br

HITH T Td: Thd T84 H1 TohAIw] ®F T ST G famret o fhan Sian 21 chfewem wmefee
T ShicHoH HIEHISS o T o1 Biga Tk T | theh o wran 2 fred 16 S et €, Steret
€ IR Tohd o &Y § HE Hl F| T8 gAUS F A W el B

WA foam @86
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SRE0T 7.6

e Te ¥ 7% fag X 9ad T & PH, &1 Yld amaE 772
qRH B

&&  PH, HI S Tl § foran ohtar @ 51909 PH,1 o9a1 € S 91 @il & 5 g9kt wepfa

PH, + HI — PH,]

TRIEHRE TTATY] T TehTeh! el 1 SUTefd o o1 PH, SqUe tfufshan H <4
BH H e FE H T T

qqAteET 92

7.7 (a) PH, ¥ PH,"” &1 3Ta¥ v ifae 21 2

(b) 5 PH, 371 ¥ sifufsran e & o . sar 22
7.8 1 B § W9 Y0 WERRE H1 CO, o 3Afeha IeRvl H Aix Fifee Tiel faeraq & e
™ w22

7.8 BIEERAD TICRE & YR o BeAl3S Sl 8—
Bass

7.8.1 RIERRE

EAEESIMES]

o=

PX, (X=F, Cl, Br, I) 94 PX; (X=F, Cl, Br)|

IE Y0 WIEHRRE T Y FAA vaed S ¥ e B @
P, +6Cl, — 4PCl,

T e FANES i STTAfohan Yod PEhRT o Y i 9 ff ura foman
S
P, + 8SOCI, — 4PCl, + 4SO, +2S,Cl,
It
IE TR deitd 5o © 9o 99 1 Suferfd § o sfqEfed 8 S 2
/F: PCl, + 3H,0 —H,PO, + 3HCI
cl <l Cl

7% CH,COOH, C,H_OH S% —OH T¥g o sk et § foham el &
3CH,COOH + PCl, — 3CH,COCI + H,PO,

7.8.2 WRIERRE

3C,H,OH + PCl, — 3C,H.Cl + H,PO,
T oThfa R & S =el foa o fmmn € foad wieerg SP° gshfd 2
fa=m
YLTFANES ITHhRE UTIARIZE ToId HIThRE i Yok A o oTifes § sifaferan 9
EECI
P, +10Cl, — 4PCl,

T HIERRE W SO,CL, &1 f5Fa1 gR1 ot s S Teha T
P, +10S0,Cl, — 4PCl, +10S0,

187, p =l o
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o
PCl, T e Tiq-¥od WeeR ¢ 92 70 a9 H 98 St 3T9efed gl POCI,
I T IR 3aq: BRI o ¥ Rafdd g S 2

PCl, + H,0 — POCI, + 2HCI
POCI, + 3H,0 — H,PO, + 3HCI
T S W T SeEufad gl § TR stk T i o faaifeia g1 s 2

PCl;, —— > PCl, +Cl,
g —OH 998 I Hie-eh ATkl o T1er afaferan ek S Folil geq=i
¥ uftafda =2 2 2
C,H,OH + PCl, — C,H,Cl + POCI, +HCl
CH,COOH + PCl, — CH,COCI + POCI,+HCl
gen faufSa oIqe PCL, & W91 A &T R WA FARES S 2

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

THHT AN P sl A1Teh1 o Feroor o fopan e € Igrewong—
o CoHsCl CH,COCI
S22 Z9 o I TEeenst § THeh! SE e fEfife) et § S
el =i T 2l

Cl i e (equatorial) P-Cl 3Tse T €1

SfeR < 1efiT ST (axial) FRefT s T 912 B SUHT & HRO1 78
& for Torefia steer el o1 qer o 31efia (axial) S el W At
cl HieRoT giar

Cl

ﬁ wd 0%g
av}

Sameor 7.7 PCl, 78 § @ ¥4 3@ &2

gar T 1 Sufeafd § PCl, Stel-31qEfed g HCl o 99 <l 2
PCl, + 3H,0 —H,PO, + 3HCI

SEER01 7.8 @ PCl, & Ui ST HUged §7 T SW & gfe wifm

g PCl, &1 Breivig ffRfaet st €1 37 @ fRefi (equatorial) P-C1 3Ty
oM €| W < tef eneiy T @ aen Frefa ensii @ W €

qraAfHET T2e
7.9 T F € W& PCl, 1 T I 72
7.10 PCl, &1 St § afafepan =1 Fdferd et fafam)

WA foam 88
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7.9 BRPRADPD  HORNE FF S o I 21 HERRE % eyl st g9, T
Y qen TS H EEEIRE SIER) 7.5 4
m =t faf EREal 31 o Sufterd & Afvaafires el &l 9ol 7.5 §

T T 1 SAegieTRl o Weed H,O 319 3791 O-TRAM] o Je i a1 AN

1 3fie ¥ WER Heiferd B 1 BD Hequl SHadieTrll i W= o 7.4 o

U
AR 7.5— WIERRHT o 3T

KRS aresares| H,PO, +1 T& P-OH
@at=asic)! 3 P-H
TF P=0
3Tl IR H,PO, +3 3 P-OH
(RTEhITTR ) TF P-H
TF P=0
EIRNEIS A H,P,0, +3 <R P-OH
T P-O-P
BRI H,P,0, +4 IR P-OH
T P=0
TF P-P
AR H,PO, +5 @ P-OH
T P=0
TR eI H,P,0, +5 IR P-OH
g P=0
TH P-O-P
HeTh I (HPO,), +5 @ P-OH
@ P=0
@ P-O-P

T P, + &R

P,0, + H,0

PCl, + H,PO,

A P, + &R

P4OIO+HZO

TH IR
T

THITHY 3T
+ Br,, 9= ot § T

* ooy ageh! BT H ST (HPO,), & el e Irvft & fig 7 &

SHFASTA T HICHIE 312 THTSH GRT Sqohersha ®9 § o1 Tear &1 weft
Tl B HH-U-HH Th P=0 A 9 Teh P-OH 3T 2l &1 37 SqagieTei
H, T R whi e STTerdteRtor srareen (+5 9 W) Bt €, P= O a1 P-
OH 3Te+i & afaftad a1 @ P-P (S H,P,0, ®) a1 P-H (S® H,PO, ®)
e B €, TG S e | HIThRE i +3 Siiehior e ol 9 STl i
v, Seu a1 e siferdienton srereenall o SremIiaa e el el €1 STl
o fau STATHERRT 3T (A1 WITHRESTR) T HiH TR STHHEIITT 8]
STTRIERITR TRet (T ISR IeReTT) qe TIThT 3l T

4H,PO, — 3H,PO, + PH,

2022-23
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L AL
@/%@ @@H@@H@ﬁ@

H,PO, H,PO, H,P,0,
BEUIRTERRE 377 SMATHERRY 377 SRR o TRRIGTERIRE 3T

Aa @0 D D @
o T .
9/0‘7}9/{;@ 9}(9 254 3454
9 ‘o

(H4P205) (HP03)3 (HPOS)S
IERAIEHTR TR ek ST AR R 3Te

ferd 7.4— HIEERG & FS
TG ST F1 98 37 o P-H 194 214 2, Yool S9=ras 07 a1l 81 &1 S
e TET HIThRY 37t § & P-H 37 B & SR 98 T 3T=51 ST ¢ qel
3 IR % I AgNO, 1 eifeorsh =i & sTafed o < 2
4 AgNO, + 2H,0 + H,PO, — 4Ag + 4HNO, + H,PO,

q P-H &Y A&HRd st H' 781 <4 a1 &Rehdl H &g qfHHT T8I
99| Sherel o € TGS WA SEAA A B €1 S SR ekl Seqd Shid
g1 P-OH sy ¥ SIS o W §2 W €1 g9fere H,PO, e H,PO,
wmeT: fgameTa iR e €; wifw H,PO, %1 9= § 31 P-OH 314
qe H,PO, 9 T &1 €|

SEEe0r 7.9 3 H PO, 1 GTEHI & 3MUR W U 3UeEeh oG8R hil T T Tohd &7
zat  H,PO, ®, < H WY P WA ¥ W 7aferd B & S 39 310t i 19 01
W E
aqERT g2a
7.11 H,PO, T &ehal I &7
7.12 1 Bl & 59 H,PO, & TRH FW &7

W foam 90
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7.10 zof 16 @ dcg =od ot & ol 16 & " § — SifRdoR, Wow, faeifrm, Tefem,

7.10.1 3UcTRIdT

et o fereifem fifed 21 98 Fefi-Fft hohiSH 998 FT T
ST 1 IE A, o9 o fAu Wk o o vk § e g3 € 9 ol e
T qUSTEl 1 HIW o T WOF §H T AR T Ha g1 AfueHhisr FIR
Gl o o1l Ao STerE Hewt R wgdl o o 31T HSE U S

geeft W Gl e W U oS qed eifush weRal § Ui ot @1 Ui ok
FSAA T TS 46.6% 3TaRiSH o gR1 fAfHd 21 Yah o1y ¥ 2T oh SR
20.946% SHFISH Bl 71

TTelllh Ut § Toh ki STl Shael 0.03 T 0.1% ©, T e
H Hewl geudal Hewel o ®9 H fFH CaS0,.2H,0, TIGH @au
MgSO0,.7H,0, e BaSO, T GehEel o €9 § 7ol PbS, TR =is
ZnS, FW TEIEE CuFeS, ¥ WE Sl ¥1 TeH 1 el WH1 Sarenqa! §
BRESISH TCHIES & &Y H I Sl &1 hiaifeh qgel; S— 37, Wi, oTegH,
I, W, ST 9 S H Hewt el €l

Tt qen SogRad TehEe TRl | o1 HoHsel ad SqUss! o &4
H T S &1 WelifEm yopfd o eifem qen e wfst o faeed s o6
w9 H g S 71 feaarifem ueh gyeifia Feamafsa o 81 HR Gohd Ly,
THIY] F&AT 116, THIUS® FEAM 292 gmol | 9 SeeRie fo=amd [Rn]
514 6d'° 75> 7p* &1 Lv ! shelel 31ed T | & ST S Wehl © 9 Heh!
Ty oft o1fd 37e T (Tehg T ot BT AW) | TW FHRU Y TGk I kT HEFI
T 8 " R

Tel ferermifiom 1 Sigd o 16 o 3T el o Heequl RaTfuas T
iferer 7O qeN SR foard Anolt 7.6 ® fRU MU ¥ ww wHivasw difdw
A TEETTR O SR SR UgrEl i foaeen e i T )

RO 7.6— T 16 F A * H{P olifaew T

/A HkJ mol ™
ST Tt
(AH,)/kJ mol

IEEGER RG]

8 16 34 52 84
~116.00 32.06 78.96 127.60 210.00
[He]2s’2p* | [Ne]3s”3p* | [Ar]3d'%4s’4p” | [Kr]4d'°5s°5p” | [Xel4f *5d'%6s°6p"
66 104 117 137 146
140 184 198 221 230"
-141 -200 -195 -190 -174
1314 1000 941 869 813
3.50 2.58 2.55 2.01 1.76

191, p-=ite & d
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T /g cm (298 K) | 1.32° 2.06° 4.19° 6.25 -

f

TR /K 55 393 490 725 520
FaAIH /K 90 718 958 1260 1235
STTRRT0T STarEemE” -2-1,1,2 | -2,.2,46 |-2,2.4.6 -2,2,4.6 2.4

‘A T " AT G TeE W fawacTsey T 92w 4w ! gETae 9, 673 K.
* SfdIS, STFHIS RIINEST, OF, o O,F, H ohowl: +2 o7 +1 a0 saeey qonidl 21
2 25 2

7.10.2 SoaI+eR fa=ma

7.10.3 UTHTOT qeT
SIPEIREES)

7.10.4 3T WAt

7.10.5 TASE oIfer
T

7.10.6 ToRIGRUTERT

16 % el o AR BN H B TG B § 9 WH ORI
ns’np" e 2l

T H FR F A9 H AR g1 W FRI 6l §&A H ghg o RO A a0
war] eenetl & e | gig et @1 qenfy SifedisT wH 1 SR TudTR
WEY B B 2

i § A ) S ge W Tl § e Bl 21 3HH RO SHR §
gfg 81 qenfy 5@ ol o el i S Tedl s 0 A 15 o Ed el
o dedll | T g1 21 SRt R01 7 © o i 15 ok el o stfafie Tenfae
o efufd soeRie fome o p-wes Sufterd B &

TS U] Sh1 GEeG Tehicl o U1 SEh! Selarei aifed el Hehi i
3Ue HH FOMHE el 21 qenfy Gk 9 WfAftEn @ qH: 39k W hA
UM Bld ST 2|

TSR oF a5, SRS i foR[RoTcHehal 1 A, §9 d@ll 9 Iodad ol
21 o W ] ki ¥ ghg o Tl fagdRTeRehar o e gt Sl 81 3ed
T Yefivia g @ T sfefise @ dieditem q wifers el o 9hg e 8

GEE0T 7.10 o 15 o HId SATEdl o el i qorl W o7 16 o deall i W SET Ted
HH GE=aa FH el §, 2

gal o 15 o dedl § SAfafie T Wi St seleiten o o p-whereh B
37d: a7 16 o Tl i Gorl | 98 © Soiaeid ol Tehler o 9ga ST A | sl
1 SRl il B

7.10.7 ifeeR TqOT

LSRRG

a1t 16 o el o HD Hifde O Rl 7.6 H KU T B s qen gl
a1urrq, Taefifam qen ogftem suurg € Sefeh TeifEg T org 81 dienfem
e giar © aon e1eq o1 ® (31uig 13.8 &) | @it e eroveyar wefdfd
#d €t | A Ay R Sed W W] Al | g % WY el qu
Faerlh o gig it 81 S qe Fowh & Toish 3R FeeHiTh o Hed agd
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7.10.8 @A 0T

] 3T 1 ITh! AU o SR T THLAA S Fehal & Ao
fgmRam 19 (O,) % F9 H foem™ Bl 8 afth Tewt S 317 (S,)
% w9 ¥ fogme g 2l

ATRIHTUT TATATT qeT TETA R feramsiierar o wgfaar
i 16 o oo e ARl EEd (WRON 7.6) WeRkfd s €1 -2
HATRETeRToT STaTeel oh1 TATforeel &l | A= Wi AR Tl ¢ et =a wiqug &
~2 STereteRToT STareen HEfeia ohil &1 SifaRiST ot feRRucenal 9gd So gH
% HRUT OF,, o SIET0T i DI HT s 0T SRihon sTaeen +2 71 I8
hd 2 RUNCHE SHFIRLO Taeen S 21 oOff & 31 acd +2, +4,+6
STTRATRTT STaETT SR ©, SAfehe +4 T +6 3fush qmr 21 Hew faetifam
AN SR AR SIS o Qe AT § +4 TRARTOT STaEn g
TSN o Tl ARt § +6 iR srereen <uiid 21 A § e 1 AR a5
W +6 SFHHOT LT HT T ¥l & AN +4 SATRAIehT0T STl h
Toqfore sigal & (SIfehd 971 U9E) | +4 T +6 SATeRiehor teeesti | e
weifieh Y 9 eEAS gl 2l
TS Rl STHHT HATER
fgdia emad & SUfeerd p-salieh o 379 WS i Hifd StadIsH 1 STEMER
ZTER THh BIS 3R TN S=d [TdRUIcHshdl oh HROT Bl © B SAHR qe
=9 TaEROTcHeR Al o6 YoTEl &1 Teh fafime TR0 51 § Jad sRgisH a9y
1 Sufeefd & S foF H,S o & e s 2

SFHSH | d FHeTehi o1 STTUREATT o HROT SHh! Geddrsihdl 4 qh Gifad
Bt 7 3R TeRR ® 2 T Ak g T SE 3R ot o o7 I | GarStehdn
FI9 1 FIEIR 81 Gehel € IR qegasishdl 4 9 sifue it 2l
(i) eTESeA o wia ferasierar
Tt 16 % W 9 H,E (E = O, S, Se, Te, Po) ¥R & FEIRE AW &l
TEES! o HB 0 ARV 7.7 § KU M 1 TR STA 01 H,O | H,Te T
Tadl g1 A o H gig i ol § F @ $R 9 W % fau 59 (H-E)
oo Toed § el g wHe ST Hehdl B 5 (H-E) T woedt § o

ARuft 7.7— a1 16 & Al ok FFIES ok T

T
e /K
FIUHIR /K
H-E f/pm
HEH =17 (°)
A;H/kJ mol”
Apir H (H-E)/kJ mol ™’
fore feea?
¢ Sertg faere, 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-=ii% o TA
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o = ®T AR SH T HH B oF HRU SRR oF g @ § W H,0
T WH H,Po T HHI BNl 81 a1 o aAfdfied qeft gegee STq=msh o7 ot
e & 991 I8 O H,S ¥ <k H,Te % &l 2|
(ii) 3eRdro o wfaq feramsiierar
3 |+t 9@ EO, 7 EO, V&R % SieEe o & 5el E = S, Se, Te Tl
Po | 3TSH (O,) T TeH SRS (SO,) T4 & Sk facifom srsiees
(Se0,) TH 3 T SEIHFEE I SAT=EF 01 SO, ¥ TeO, Toh HH Il Wl
21 SO, T TIEFF ¢ Fa(h TeO, Th SFIHRE ¢ EO, YR & e
o FAfafter gewt, fefitad qen 2egfad EO, YR o 3feEe (SO, SeO,,
TeO,) ff T & IFl YhR o SRS Twla Jhfd & B &
(iii) oo o wfa feramsiterar
ot 16 % d EX,, EX, @1 EX, YR o 3% geies s &, el E &9
il T g ® A X UH FASH €, SRSl H LA & HeH H HH
F>CI>Br>1| T0eeEel § had SHaueeiiee €1 el daee g &1 geft
TRAGSIES T Yopfa & &) el W= STholhid Bl 21 Fowhl
THIFIIREE, SF,, Ffaia wroi 9 srmrer €9 § word g 2
TgevESl § § SF, Tk W, SeF, 59 @ TeF, Th 39 T 4
TRRIANES sp°d Hhild BId B, 37d: ST Hl= Tehioiy fgfrfiet et €
e e e (equatorial) Tefd W Tk Tkl geieei el BT €1 98
StHfG S-E7 (see-saw) S i FHgar 2
SIS hl Bieh TH Tl SEHINEE 9 SESEES S &l TE
TREARE sp° THIUl GRI Sd & q1 Fohorh i GOl o Bl €1 g
HHemee fgat (dimer) W&hfa & & S S,F,, S,Cl,, S,Br,, Se,Cl, @
Se,Br, | 78 Tl daige fe1 yohR ¥ srEHmmifd eid 8-

2Se,Cl, — SeCl,+Se

S@EE0T 7.11  H,S, H,Te Wi STl &¥ Tl T 87

zar oM § A W 3R g8 W oY (E-H) forieH ot | S 3 o o el
o ¥ 9fg Bl 2

T g2

7.13_Wé€m@yﬁﬁaﬁmaﬂm|
7.14 &7 16 o T o TGRS o AU WIS o %A i fafau)
7.15 H,0 T& %9 9o H,S 9 Ff 872

A foae 94
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7.11 sladoer o
EEATRISH, yarRTen | frefated fafual § g w1 S @)
(i) ATRAST o oo S FIRE, TEee qel WHTHE! i TH i W—
2KCIO; —6—>2KCl1 + 30,

(ii) SR THERTR SO e o el o SAeEEl qU Y HIq o See
SAferETgEl o it ferse gri—
2Ag,0(s) — 4Ag(s) + O,(g)
2HgO(s) — 2Hg(l) + O,(g)
9Pb,0,(s) — B6PbO(s)+0,(g)
2Pb0O,(s) — 2PbO(s)+0O,(g)
(iii) BTESIST TRIFIES G W SaRe S8 gen fawifa «mqe qen drs
TS g Ao gt STot de erEefiads It &
2H,0,(aq) — 2H,0(1) + O,(g)
S0 &R T Y S A1 g ¥ o S S Gkl 81 STl o ogd SAqeeA
o BESSH helle T el SIS THIS T g Bl 2
ArEfier &9 W, SEATRSH o ¥ W 1 Sl ¢ Tee e SETEs

qN STt o159 1 T2 &, g S TG 1 sfad Fd © qen ofifern sTe
SN STEAESSISH q2 SRS IIe et 2l

T
SRS e TR, TMUEH 79 §1 293 K 99 W $Eeh! 100cm” Sl |
foeiaar 3.08cm® 1 H1 7% il €, S o Tt qen Seftd Sfed & fog
i €1 98 90 K W geiehd @41 55 K T <1 Sl €1 Sfadis qwm] o i
Tl wEEetes — '°0, 170 e 18 O Seie i i §H W& & gH W
Tfveres el 1 SgasE e fawe € (2@ wen XI TRA qES
Teheh-4) |
RIS, ohaet o Mgell (S Au, Pt) d1 %3 St Tl &l B
T Fe Wget S Srerge o T wedl foRe St ©1 SEeRT 3 el o WY
AN W Wl SSHIE g © S eifufeman i Tad W e e €1 gl
SAfaferan 1 URH I % T S=d @l A9 ) STeRdshdl el € i
STRST - SRS Tgaie b1 ey foraie Tiedt S=4 (493.4 kJ mol ) =it 81
STgaATeRISH T et STeTget qen T ATl o w1 s rfuferang F=

SRR

2Ca+0, — 2Ca0

4Al+30, - 2A1,0,

P, +50, - P,0,,

C+0, - CO,

2ZnS + 30, — 2Zn0 + 250,

CH, +20, —» CO, +2H,0

195 p-ﬂvaﬁ o I
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D AMTEhT T SAH! SAFAHT Bl B
S¥- 280, +0, —%% 250,
4HCl+ 0, —_59Cl, +2H,0

AL

T II9A de <8 Ufshan | 39eh! Hex o sifalad stadism o1 3w stfgeiudifeeti= dfee |;
3 ogetl & S o, favimet e & fau et @1 sifusmar srerdrel st S W el
T YedRIEol | SAfediS o fafeiet Suan fory S €1 5o stfediisH o gees Sid g &1 <6
Tl F HR IS & oI foreqawit qad UM w4l 2l

aERRT g2a
7.16 Trefafed § § ®F @1 dc sifedisq o oo @y stfaferen 781 s
Zn, Ti, Pt, Fe

7.17 Tr=fafea sifaferanstt 1 qoi it
@ C,H,+ O, » (i) 4Al1+3 0, —

7.12 A Aiordie 1 feRdlt o1 el o Ty Tyt AfTes effege weam 21 S fw
& S ST e B, SIS 3Ted TROf o atfeshal dc o safaferar sich
SRS HHFTEE TR 71 UF Fgd o SRR T el Tk qcd, q A1 eIk SHFEE S
2 sl 1 wfa qun i W et e 1 sfeEe wwe (S
MgO, AL,O,) T I ( Pb,O,, Fe,0,) & Whd &1 WM el &
ek STEATT, R A1 SHAMH Ui § efiehd fRan ST Wehel 1 SAfTES S
el ok 1 HANT HY AT Sl 7, AT SATHAEE hEedl € (S, SO, CLO.,,
CO,, N,O, ) ST SO, Sid & @l A X H,S0, 37 Il 2|
S0, +H,0 — H,SO0,
A R o STTER sheel 19T SRS STiid B1d © W HD age
o SferaEe fY u1q 1 STRdRT0 STewen 3=9 Bl €, STl B © (S—
Mn,O,, CrO,, V,0,)|
SRS W 9 W &R 34 ¥, GR A ARe HhEad ¢ (S Na,O,
Ca0, BaO ) STEY0TY CaO Sidl & Wl 41 Y Ca(OH), &R Il 2|
CaO +H,0 — Ca(0OH),

YA Hifcrsh SfaEs G 8 ©1 |9 Hifas fFRe §d <Iaer
TEfYfd e B1 o 3Tl qe &M 1T <Al YehR o SiaTEel o 0T YR
&1 3 el H SHAUH MRS FEd &1 9 Tl 91 R, <HI ok Tre
Afuferan # 2

W foam 96
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7.13 3enet

ITEMI— AlO, 3Tl o &R I o @ o e 2|

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

o T sffEe € S 7 a1 oTelid B € 7 & SR A STese S
e Feal Bl CO, NO T N,O S 3ifFgel & S0 7|

TSI STRASH T STREY €, T8 T fohameiiel gidt & foF THx act &1 S
R IE T THY q SIAERVl H & WAl T 20 km HEE R 98 gd ok
W9l 1 Sufterfd § aHeddd st | Sl 2l
T A WA Y-I53 hl W fafemzon (UV) =t et aen 9 s 2
fa=m
SIS 1 T e Y T el g Fre ) TR ST W i e
(10%) & S 21

30, —» 20,  AH®(298K) = +142 kJ mol!

e afeRiiST § TSl o1 foem Toh SSHIENT! Wehd €, o7d: $Eeh forte
o frra oA foesi= w1 SUE Stevaes ® i g9t fase 7 @l

g T T 10% W 3T(Ush Higdl i STevdehal el df St &1 ol

H1 SYAN A ST Gehd ® 91 Y$ AN (385 K i) il Th 54
Afereto | o ur § et TR ST "R 2

T
IS AN Tk okt dia-Hiell 19, Teq el g9 de SH-shTer 39 eidt 2
A 1 StfererioTes e gt € SR oiEt Wnn § g8 eI e el gl Wy
g |igar 100 901 9 fAfd== (100 ppm) & 31fie 9¢ ST @ @9 o |
argfaen eidt 8 fed e 9 firdelt Soo= et 21

A SR &Y § SiedisH %I qor | ST ©; i gheh
fierdis | foee @ SO god (AH F0TcHS) Bhil © 3R Tl (AS e 1eeh)
¥ gfg Bt 21 <l Je TR H Tt F € S g9k e o gRed
o o fitsst et (AG) R o1 @ifersh Bolicer 9 34 81 3T 218 ol
o enveedsEe e € R M 1 S=u Wikl wHwL faehed e gehdl 2

IE g M ¥ o SifedSE gad i o &RY (0, — O, +0)
Tl AT il B SR o fAu 7% of GowiEe Hl O Hohe | 3R
HAASES Al 1 SAEEH § Sfediohd Lt 8

PbS(s) + 40,(g) — PbSO,(s) + 40,(g)

oI (aq) + H,O(l) + O4(g) — 20H (aq) + L,(s) + O,(g)

197, p-=ite & d«
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SRS

e S, SN IR (39 UiiEl) (pH 9.2) W 3w wiedifud Wiy
AFIEES faerem o e | sifaferan shdt € o SRS g giat © foreent
A% Wifedn oraEcthe f9era & @9 S R S g%l 71 98 O, T
o 3{The 1 HEIHS fafd 2l

A <eid € TR AEee o stfeEe (T ®9 W TEeieH HiAeEEe)
A o T STcfesk diodl ¥ 99 B 21 o7d: I8 geid € T gudiftn
Ste fommi o fpm 93 9 Scfsid seeH SAfedEe HUd agHed | SASE Wa
I gigdl § 1S I ¥ &R0 X @

NO(g) +0;(g) - NO, (g) + 0, (g)

39 S WA I SO @A G9ead HEEl o S 9 @ e seEm
WA S g yeiiaehl o &9 | fepan S 2

SIS 310] § <7 Ao - Siferdior reie efamgdl @HH €1 (128 pm) 3R
St o eriferd © 1] shivitg © Tore siereh shior emmem 117° B 7 ffatad
T @ & T SFIAE TR B

O~ . > O3
TN R S

Tg T (SHAEN) e fagshr qen St st AuRfed (Freid) w5 § v fher S 1 gHen
i, erefieia, e qen wre onfE i foRfSa & o off Syam feran St 1 drfee wWHTE o S
4 78 U SAihNS o 9 H HE w2

qreRfetE 92t

7.18 03,@Wmaﬁmﬁmaﬂ?ﬁ%?
7.19 O, 1 AHHE ke byl fohal ST €2

7.14 AEBR B
AR

()

faT 7.5 (%) favaciansy 9o
a4 S, g

A foam 98

GeHl o o ey @ e diell fawaeany (o—Tehl) qen Tehaare
(B-TeHr) 9 fd Hewyul ¢ FHerar W faumelere Toht Wl &y € S
369 K 9 W T % T THAME (monoclinic) Feh § EARA &1 Sl 21
faumeioner ot (oa—HewT )

I AREY Wl T 1 el & Frdent Mok 385.8 K den faferse s 2.
06 BT T famciane Tt o foheed vk Yerhl % CS, o faed &
Afihd ek S A ® T8 Wol H 3ifaeid € W wS AEl W d=i,
Tehlgla qe 2R ¥ fgom 21 g% ¢S, ® quidan faeia 2
Tharel 9oy ( f-—HeHT )

TR eI 393 K 7 o faftme ¥ 1.98 ® 9% CS, ¥ fac €1 9w
T STEY &l a9 o TaQ foumeiane Mo &l Teh aead | faeeeh qen auet
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fo 7.5 (@) @EFil S, &9
- g

T Tk 3T FA E1 T8 IOl ¥ fox wa & T @ 9w gen s fem
foran S 81 U9l 1 g2 W, WEH, GE % TR o f-Heh o foheed o
&

g 369 K o W a9 W E € qe1 $Heh A9 dd W o—Hew |
TR € St &1 3Heh fIudia a—Fe® 369 K 9 ¥ ard W e ® qen
THh SR AT R f-Teh H TN 8 Wt 81 369 K W IHl &9 T B
Ig T, YhHUl AT FHEA | fauHcraer o ThAde S € Howl STt
¥ S, o B0 §| 98 S, v fafe= yHR ¥ "pfaa g fafa= fopecha
TEAN oA 1 S TREd § S, g7 Y B € qen R (crown
shaped) @l 81 enfuaes fomme o1 7.5 (%) o w=iia 1 T €

el 31 <9 | Hew % 3 Bl Yaitid TRy T # S 6-20
EHT T o I Bl 2| WEal S, I § HE T R0 w7 Foreht
faard fomr 7.5 (@) o gwied T B

GEER01 7.12  Few o1 i H &Y FGahE Haer YERIa Sl 87

Bal 9T SRl H WowL S w9 W S, 9] o ®Y H Wl 5w 7, S 0, #: ww
TfdeTse nfdedt o+ H 31gfud e € & HRT ST gah 1 0 TERid g 7

7.15 Ae®R

SZBNRITS

fat=m
Yo SEHFAEES Tehs i a1F I1 SHFSH § Sl W qel St & a1 & ged
®Y Y (6-8%) WeHL TeAieEs W oFdr @

S(s) + O,(g) — SO, (g)

YA |, I8 fordll To®Ee i A5 ToRe 3T oh |l Afafshan
Foh SEHT § 59 St B

SOZ (aq) + 2H" (aq) — H,0() + SO, (g)

Tqh] AR IS ToHIES ST o 9S4 § HE3E o &9 § ol 2l

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

G 1 ok F S T 19 5T KeIehd fRAT S § e Wit o fafered
o Hug w1 foran s 2
ot
Yol EEATFIES el MY diell TR 19 © d9e1 S § Ty faoad 21 98
e q9 9 < TaHSAE @ W Kfad e @ q¢1 263 K W Seerd 1

Geh STEATIES ol I H Jalled hid W GeRIH 3 1 faardd s
I 2

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

199, p-=dleh o qd
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TE Wifean TRgiHEe faeed o WY @ 9 eIfufshan . difedd
Gehiee Sl B S o Howt SEsiieEe i SN i o o Wiy st
T HfeaH BEGSH FehEe aAm &l

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

Sl del &R oF WY AR H How SRATHIES &1 FA8R Hlad S
TSS9 wgd THerdi-Ser 2l

TeH SRIARE AR i IURfd H il o @ S fh ISRF Fi
e FE F@ 21 AERS FE W FeERF FaREE SO,Cl I 21 T
SIS G aAfead (v) STOTES ST i SUfeAfd H STRdTehd BIeht TohT
RIS T T

SO,(g) + CI, (g) — SO,CL(1)
250, (g) + O, (g)V2—05>2503 (g)

T TeH SIZSHFAES ST ohi 8 Haer Hidl &1 SAene e TR
(D) 3= =i STPRA (1) TEA | qREfid il 8 qe el ey wHTe
(VID) foem =l TR e <@t 81 o5 1 tfufeen T o qdiemn o feg
LSIECIEEE

5 5 2Fe’" + S0, +2H,0 — 2Fe®" + SO?™ + 4H"
. >,
',O% o T o 5S0, +2MnOj + 2H,0 — 5S0%™ + 4H" + 2Mn>*

SO, 1 ] HviE ¢ 78 < fafed €9 H1 AR TR 7

STE=NET

Hoh SESAFHEE 1 STAN Bidl 8— (i) IehY T U™ oF TNEA H (i) S qe WM oh fosH
T (iii) SfdeIR, fa9swme qen IReeh oF €9 T | oWl SEsiauEe § 9eRe o, difead
TESISFECHEE Tl hicTad TEgiSH Toewhige (i TE) %1 Seaed &l 21 %9 SO, 3
ShTeTeh Tl SehTailTeh Tl o foIu foemes & &9 o 9ge el 2|

RleRiCiag-co

7.20 & 91 Bl § 96 Howl SRS i Fe(Ill) @0l o Seiid faera o ¥ yarfed oid 872

7.21 T S-O &l F Yepfd R feounit FifT St SO, 319 T € T SO, 319 & & IH
S-0 &Y T &

7.22 SO, ! IUfefd T a1 ¥ TN Sl 87

7.16 AFTR B Geh 3k AfaisTel ol & o9

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

W foaam 200
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T TSI SRR B © AT THT JUFRU TS AT ST Gehell| TR
fidted Sttt forera= | arere @@oil & ®9 § e B

Tl o FB Hequl sl s T o3 7.6 o gt T 2

T T RTFHETEHTHh 3T TRHCH R 3 ( 3Tiferm)

(H,SO,) (H,S,0,) (H,S,0,)

o 7.6— GeHY & FT TEAYU SR F1 G

7.17 AegRe g

R fava o, el o ifarecyut siwifis WeAl § 9§ T §1 9orfis

TR 1 I GE9 WehW BRI O wRON § WO B €
(i) FEHET STAAT TTHEE STIEhI i A H eI Heh SRS I
I HEAT
(i) SRF (V,0y) i Iufterfa § silefis o @ afafshan ST SO,
1 SO, H e
(iii) SO, ! HeHRIh a1 | eI Hieh 3fiferd (H,S,0,) T HE
e 3T o Sced 1 gare foe, ot 7.7 ® g mn @

Sl H iR GeERE
PER 3T 1 FER
SRS / v 9% H,S0,
T SO, + 0, AN
AN — \ VD
0000 0828
_ QL0 “:‘:’:‘:
0000 0
—| || 228 NP e
- ocos 0 n‘s’o‘E/
Y A °° o"o°$’ :.\%\
LW Y
A N o Sox o 0 :‘:":‘:
—— 0000 : DR
~55 0000 0:\:0::&‘
—| |2 %%%% [N
[ Q!
00 oooo % 0 .\‘o (Y ¢
r &C Fotre it
s s\ T ey g H,S,0,
I SATE oo HHR .
HESESIECRRER)

fera 7.7~ GERIRE 378 & 30U & FaTg [

201, p -l o q
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WA fogaH 202

T HoHL SENFAES Fl 4ol o w0 Ud AhfR ARl S 3=
AYfEa @ g X gg R forn S 2

ToeHIfeh ST & START | STRdSH 5 SO, T 1 V,0, SARE &l
Sufeafd ¥ SO, W FT & U ISRHT SRRl g1 1%

250, (g) + 0, (g) —22—2S0, (g) A.H® =-196.6 kJmol™

Tg rfufsan S qen Schuviig ® wd o sifufan o emaaa o et
Il Bl 37d: HH A 3R S=A <@ S=H Al (yield) o forg suge feerfat
€| Wq IUhH wgd HH el el WIET ST ATAfhar shi T el g s
TeHRIeh 3T oF SCIRT H UIH §97 1 991 2 bar @ a° 720 K M
W oA ST 21 SERRT IRARH ¥ W= SO, T, Wiz Ferin S H STerifud
TR 3ffermm, H,S,0, o1 < ¥1 Set N1 SAfem 1 qqehior e aifod
g el Gew]ieh 370 T Y ot Sl 1 WohH o Hdqd Sl el anTd
T off et o ok foIT SE W ST S HiHATT S| O 1 S 2

SO, + H,S0, — H,S,0,

(ferem)
H,S,0, + H,0 — 2H,S0,
Tush fafer g1 W T 3T ki Y[l WIEE: 96 — 98% BT €l

T

TeHIfieh 3T Tsh VIEH, el qoid 59 © fSreeht 298 K am W faftre s
1.84 gcm ° €1 283 K dIY W 375 S1H Sl € 921 611 K 19 W See ol
?1 I8 5ot § arcAferen S e o w1l Sordl €, o7 9ig Gow]ie TRl
TIHRIU hi H 98 HEYM T 1T |ig TeRReh 3T i 5 | & A
H, ofm-o9 S =feu geon 35! aar feema @ =feu)

TRk 37 1 TEAR AAfRAT sqent f foRivarsti & woreasd
& (%) Tt arusiierar (@) g 3l o7 (1) S & 9id Fee sy qe
(%) SR FHHE T T

et faerm o FewIfien v 1 STEAA & ROl H Bl e

H,S0, (aq) + H,0() —» H,0O" (aq) + HSO, (aq); K, = 58a =iftrsk

(Ka, > 10)

HSO, (aq) + H,O (I) - H, 0" (aq) + SO. (aq); K, =1.2x 10>

K, 1 dIfuss 99 7 <9iar @ fF H,S0, fusa H' dom HSO, ¥
oo 81

foiisT feerir (K ) o1 ifereh o 37eet o1 eifureh geferan gomfan 21

317 a1 T ST 2§, W Hethe (S GifeaH Hethe 9l W
Hothe) T i Hehe (9 Hifead eRgeEehe) |

1= aTeRfieral o SR GowReh 3TF 1 STAN e aToasiial STFal oh
3R T AU W Sedfed w o forg feRan S 2
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2 MX + H,S0, — 2HX + M,SO,

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

Tlx, FoHIfeh 3T Toh Wael fsfem wH% 1 s 0 T80 %l GerfiE
o § T WAIEd Hioh Y R S €, A 3 T werfe ova ¥ sifufwan
T HA B TEHRIRE T (TR IR1e o et R e @ S sEent
FHEERESS W e 5 9§ o B

C,,H,,0,, —2% 5 12 C+ 11 H,0

TH W% Geweh ST Ueh HeAH Wil w1 e ¢l 39 ed |
THERT T IR 3T Qe AS(eh 370 ok ot 37l ¢ eqq qel ST€Tqu
A & A e ST R ST B S © e 39 UiRa W HewIfeh

S SO, ® oTafad & 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 S0, +2 H,0
SRSt

YW 3T Ueh AT Heequl Sirifies TP €1 fordlt g o1 siieifits amed 5§ g o
e 3T o ST 3R ITANT | ST aefl A o oR TR SA(wT ST Tohdl 81 Gorfer o7
1 AT, IR ANTRI o SIS e o5 § S Tohdi § erdl 1 36 37t 1 ARl 7
FT ST SHHT ok ScAeA | forgr S @ (S0 SHIFEE Hothe, GIHRIThHT) |
w31 o 311 SUANT &

(F) USiferaq o ImeE H; (@) oTehi, YoIdl q TSTehi o Hegafadl oh Scaed H;

(1) FmrSieR eI H; (%) ST T (S T e Te R
o ool UIqet o Ie #);

() Hard S Ho; (®) AR TS SR o IR o el

(S) TR ARt &l @l

SFER0T7.13 9 1 B © SE—
(i) Thfeaam TgeiiEe o @5 H,SO, faamn s 22
(i) SO, &I U ¥ yanfed foman Smar 272
g1 (i) T8 TESSH WIHANES & 2l
CaF, + H,SO, — CaSO, + 2HF

(i) SO, I Wt & T H,SO, W &Il ¢
SO, + H,0 - H,S0,

203, p -t ok a
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aqERT g2a

7.23 39 A9 &5 1 Seo@ i {5 H,S0, wewyul afenr Fem 2
7.24 HEl YA g H,SO, &1 7EN H gfg & o fau stemaes afifeafa =t fafew
7.25 ¥4 ¥ H,S0, % fU K, <<K, #i &7

7.18 #f 17 & dog T, T, S, ST, TR TE S o 17 % "o €13 9w

7.18.1 3qeAT

TIH &Y ¥ TS hedd & [ aen § 2ot &1 o1ef € d90 qen 959
a7ef & S HE rfd e U HH Ae] Bedis i fpareiir stemg de
glent 1 92 1 e ot 17 % ac ot ouw § wga Sfush A Seid 21 ga
A STEd GRON oh 311 oM oF dcdl H A8l Ug S| $eh qEEeh ae
difeen ol § off FEfa qiedE e 21 TREE T S ediuHt e B

TSR 3R FARA Sgeadl T SUCTs € afch SHIA e SRS %7 7 ||
TN qera SAfaer ®qNEe] (FSER CaF, , $AEEe Na AlF, qel
TISNTUTEE 3Ca,(PO,),- CaF,) 3R o€l wel § T& e, Ik, el &1
sfgeal qon <idl & Sufted et 2

T U W wifea wiefEm FeifEm qon ShiewEm o e, sies
A RS SR i € wifh qeaaa 98 Hifead Fase fHead (FeommH
SN 2.5%) Tl Yok gC Ut el o WfeTm doiNgs 9o wRAaEE KCl -
MgCl, - 6H,0 S it Suferd eid §1 9 T Sfai o o9 H e gt
?; 9gd ¥ WOl URWl ¥ 0.5% IAEEH e foell Geedier § 0.2% W
Hifeq eee e W 2|

el A 1 BgH 1 17 ok 31 Tl oh Tg@ WHIfvah qen sifeer ot
Te gl fomme wRe 7.8 # few g €

T T Geafd feAaing 9 T THRT Hehd ST TRAN] T@&A 117,
R SEE 294 gmol ' T el fa=E [Rn] 51 6d'° 7s° 7p°
21 3THT hadl 21ed T | fufor qon ofeq eruiy (U et WhT) & FHRO
THHT WEA 4 &l R

ARUT 7.8— EASHI o WHTUaeR Ta Wifdes ToT

U] SHHTR

AU FeAHM/g mol !
ofaih o
HeHass  51/pm
At BT/ pm

A Tedt/kJ mol

T wfer T

WA fagH 204

64
133
1680
-333

99
184
1256
-349

2022-23

114
196
1142
-325

133
220
1008
-296

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



fogd SRR dl/kJ mol™ 4 3.2 3.0 2.7 2.2
AgyoH(X)/lJ mol™ 515 381 347 305 -
T /K 54.4 172.0 265.8 386.6 -
FALH /K 84.9 239.0 332.5 458.2 -
/g em” 1.5 (85)° | 1.66 (203)°| 3.19(273)° 4.94(293)" -
T X - X/pm 143 199 228 266 -
aery foEiem Toedt/(kJ mol )| 158.8 242.6 192.8 151.1 -
E°/V* 2.87 1.36 1.09 0.54 -

a et b Gl @hel ¢ 59 @ ¢ FiS § a1 79 a9 K q9ar @ d 319 e s7efder sifafEar X, (Ag) + 2¢” — 2X (aq)

7.18.2 TR eR fa=ma

7.18.3 TTHIU] AT STEAT
o=

7.18.4 T Tt

7.18.5 TG TIf&T
T

7.18.6 Ta=IRUTERAT

%D WA difdeh qe THER O 1 Hg A= 1 T B

2 Gt deall o SRIdd I § W SeeeH (ns” np’) B 81 S TR 3@ et
S T8 ¥ TH ToieH FW A 2

Aferham g TRTRTT AEY & FHRO A FT AT B ST e
et o ol B B T TSI Y arEr] e S e % 31 all o
THM S8 B el €1 Fee HiNl i HeN ¥ Wi 9 e 9 9y
B o HIOT Y] q ST e ° gfg gt )

TR A ARH 1 Y91 FH eIl ¥1 SEAT et Sgd S ST Tt
Bl B1 ATV SR § gfg B o RO a7 o 9 &1 AR 3H W S
Tt o HH e B

A el | eSS ofed Toedl Hed e SBUeHs el @l
THHT HRU T8 8 o T qel oF e o el S T foa 9 e
Teh TR A el &1 ot H A S W ol o el bt selae dfed e
Y SRUNCH Bidl Sl 81 BTeliieh FIsiiie i SRUlcHeh gl offed Toiedt
FARIA 1 G § HH Bl &1 TH TG THY] o SIS SR o HROT Bl
21 URUTIEEY G o 3TUelhd B 2p helhl W Yool SFaigeisiih
HiaeRtor eid €1 Td: ST Al TR SRl SRl S WE Tl el

TR TR oAl agd S=df Bl ©1 ot ® e w1 @R faregasomerehar o et
Bt et B 3ed ARl H wopsiiA ey sifer feRpdRoneTs 9 )

GEE20T 7.14  3{ed HNON § T A e H Salls i SATehaH SRUMcHe Scieai el Toed!
i Bl 22

Bal TS 31U TR e H agd DI AHR o el €1 37d: 37 W I=0 el et
SO Il ©; Fead: 3 ST § U e U801 Y Seht 6 T e fawr
W L o B
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7.18.7 wifereR TqoT

Belio orad difes o § srany foeRor uid €1 WA qen sedE T €,
S T g9 q A Teh 319 81 dGd §U AT ShHl o T geh Totish
qen Faerishl o Frafd w9 9 gfg et 21 9t Faiem i B €1 5T RO
7 ¢ Tor 373 9as o fafentoll o1 Sraeiivor gian © 92 ey ISl o SoseH
I iRt 3= Sell &R W =t 9§ fafeor & fa=-fu=t saren srawifia
FTH o U I STT-3T 1 JR0d L © S T diel, ek gae
forw gu e, SiiF et e S ST T o B € TS qe sl
Sl @ eAffeman et &1 S qen e Sot W oty foe € wq w9gd 9
SHTsileh ToIetIeh] SIHfeh FARIBH, e SFANTE, e SEHCHES, BESEhET
o faeig € aen Tie faemee st )

T Joeh STTAR RO 7.8 H I8 @ i e € & CL, 1 o o wgeiis
F, ! foriior Téicdt &1 7 A €1 Safeh e o a1 X - X ey forrs
et oF 7 H emiferd wgfa o S €, C1- C1> Br- Br>1-11 39 3/fa
%1 T HROT F, o THih! Al o HE STaei - Selaeid iaenyvl oh1 HIUaTd:
Ak g1 8 S foh FAdA 1 o | Tk g o aifush |f-iehe T

SEE0T 7.15 &M G i SoieR ofed Tl ol 1 gl § o SRUHe € Wi
TN, FAH T 3TUeT Yool SRR §, 7

B U8 TH RO © Ffh—

@
(i)

7.18.8 TrETATeR IOT

T e (WSS oaeen) o
(T3 1 BEahY)

| Sfld STerEe
fodra safsa etaeen

AT IAfSId Taeen

W foam 206

F - F 3789 &1 fodiee Toedt %9 © (SRO 7.8) |
F~ &1 Sordied Toed 3= 8 (IR 7.8) |

HTFHIHTUT TeeTe AT Trraten foramsfterar @t wgfa—

oft A - | Sttt Yeiifa et © aurfu s, sieE e
HEEN +1, +3, +5 1 +7 ferdientor sraet ff weiki et 81 s for =
T foRa T R

ns b nd
R ;ﬁﬁ;mxgm
o ] [ m&%e’?@w
] [t [1]7 mpﬁ;&%g?@w
NERNRBEBERE m@;ﬁg%;ﬁ@w

FANA, SHA T SAESH H1 I=d SFHHN STLAT @A T q1dl
Bt & 9 el B A S=d fagd FONHBAT ol GSTRIA qen SfieRdie
THE % WY WA H €, - SaUers, el qu e o
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+4 F +6 SATFAIhI0T STETAT FAR T SAHH oF SArael qen siamsra o
T St €| HSA o AT o GaAISTehdl ISl | IS d herh e Bidll 7d:
IE AT 3T<h hH1 YR &l HL Tohdll a9 ek faga Fwonetehal 39 6
TN € kol —1 ATRETeRT0T STereeN YRi3id shidl
Toft Tetre sifafewaneiiar eid &1 3 org qen stengent o Wi srfufmar w3
2 o 1 a1 | A9 HI SR T W Ao i fhamiierd s g 2
Teh SR dehTel FUETl 1 o i Y9 o SR eelisHl @t gad
SRR FohTd Bl 21 F, Yool Sfieieheh 2eileH ¢ 3N 78 T 2elee
A B faere o o1 J'l 9 foe S wewen § ot sediga w2 <@t )
HHIT T SIS $=d WH] Wi o Sellse SMFA! &l Sifafighd Sl 2|
F,+2X — 2F +X, (X=Cl, Br 1)
CL+2X — 2CI+X, (X=Br 1]
Br,+2I — 2Br+l,
ot § = T SR S WSS o Sl foeEE W st g sl
T &1 gt Sk A Soiaie fawrel ¥ erdt €1 grelt 7.8 < fm = gwie
T gl W e g

—X(g)%X(g)%X(g)% ST ¥ (ag)

TSl 1 JeIcHe STTaRdh ey |Hed &l 3! w1t oF A1 AfAfhan 9
AR tfereh THE ST Fehdl | WA STl i Sfedis § ATrdfiehd T 2l 2
et FANA 99 S STt o Tt SAfAfHa F G eEe i SR BEdRed
I ST &1 SIS 1 STl o Wi Afufhar red: atdd €

areE W, [ ereelid e | Sfierdie R Stierdiehd fehan S Wehe €, S
o Tegeiida g wefvia erfafewman =1 St fauda B

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

(s=f X =Cl =1 Br)
4T (aq) +4H' (aq)+ O, (g) = 21, (s) + 2H,0(1)

TSN &l ST SHAER

= T S § Sufer s A a7 i sge 9w
ST B | S0 o fou 1 wéiedt, ferga swomerehan qen faga favwa, 7
ofi TS o fou, o= Telisl ot ggftal & STUR W eTufera Al 9§ 3=
B &1 3ok atfafiea e e wegarst 5o, o, Faeris, e foare
Tt qen gelag dfed Tt eTuferd Tl @ off S i €1 wegeia
M FEER 3Heh Bl AHR, S=d fogd Fumedeshdl, = F - F a4 fomee
T T HASTH FIT T FeIhl ki STIASAl & BRI BT 2
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AR 1 SAferehiel SAfafrard Seerdt gt € (W q&T RO & T
Tl oF T 3Heh Bl A Jaa Sl ol 91) | I8 ohalel Teh SATRAISTRA STt
€ Ve TR TS e SFHIST S | RSN WHNEE Yool BEgeH
el o O Tk %ol © (Faeish 293 K) | BTZSISH S 1 R0 Gt
T BT MR qN ek FIgERITESHd © TR TESH ealse o SR
91 € a1 fagakoieashal %9 €, 19 €
(i) ETESIeM ok ufa rfafsramsietar
3 goft TGS o 1Y AffRar R EEgISE ToRe A 1 WG st o
RIS T BTESISH o Ui aedl | HH 3Tl 21 BT SaEe 5 § T
B BTESRfcieh 3T o €| BIZSIST Sailgel o s TON &1 Troft 7.9 ® fean
T B1 3 3Tl i sreedt wwed f | o 8- HF < HCI < HBr < HII 54
SeEe 1 T ot B e 1 3R a8 T HIdl ¢ 3T HRU TE (H - X)
feres et & &t &1 %W, H-F>H-Cl>H-Br>H-1, g &I

ARUTt 7.9— EEGISH gegel & T

T

Teien/K

FALAHR/K

&Y g0 (H - X)/pm

Agpires H®/KJ mol™
pKa

A foam 208

HF HCL HBr ’\ HI
190 159 185 222
293 189 206 238
91.7 127.4 | 141.4 160.9
574 a3 | 363 295
3.2 7.0 9.5 ~10.0

(ii) TferiteT o wfa arfrfsramsterar
Beio TR § HAM T 98 9 ATRIES S © W T W AR
SR B 1 TSN I SeES, OF, e O,F, SAIdt 8 Wy ohael OF, &
298 K A9 W Tl Bl 81 3 SRS Mevds €9 U Ao wige 8
Fifeh TR 1 forga SRoTcHehal Sfiadis @ eiferr 81 3 A Yoot T
FRF Bl O,F, EIfEY & PuF, ¥ sifedidd & a1 81 30 UK 9
SAfafsRan o1 STFRT YeRRIY AR 6 § M &l PuF, o &9 | M
ESRERIRSISIS

FARA, S qen AESH ff efieEe oAt € fSHH g eedis bt
SATRAIERTT AT +1 W +7 e it €| Tt qe SHNTaeh ekl o GaAN ok
HRO A g gri fafifa offeuel o wfre w1 sear wH
1> Cl > Br il 81 STASH o 3tfagel o 1fush Tefie o1 sror sifaist
Td SEIEH % WA Y i A Yauidl Bl d-herhl i SUTedl % Ul
FARA SAFIS & T SgaTee st €1 THd a1 gfg et 21 s
o ST T BT 1T BIT €, 3T THh SIS Hd HH TR i €| SerorHl
o ITIM SHEEE] i g (X STiaTsed i 3TU&T SIfueh Tt g &t
I 7
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SRE0T 7.16

FANA o RS CL0, ClO,, CLO, T CLO. st fawamefial
SIS e faehies ¥gfd o =i €1 ClO,, T STANT HITS i ST e
el PR SO a3

S % sfeES, Br,O, BrO,, BrO, ¥a¥ %1 wirf 81 § (W e
Afafiaar) den et ifEdc shaet H ard W Bl 21 3 9 Jaol SAaihRen
g €

EEH o e, 1,0, L,O,, 1,0, 3ifoed 3F & a1 TH & W
fomfeq &1 W ¥l 1,0, 9gq 781 SARHBRF T T THH ISTAM Hrad
HHIFAES o 3Tehe | Bl
(i) emqeti o wfa srfufsmarsiierar
BeloH WIq o WY AT Hloh g SES oA & S<Ewoned, s
Frferm o e Afafsen sieh TR e dd ©

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

TS & A 0 38 %A H HH 8 8~ MF > MCl > MBr > MI
SRl M, ThEErs urg 2

g U1q Teh 9 e SR STt YRi¥fd it & df Su Siadien
FerEeN] el Belgs, T Siferdientul STaeen ol dasel § St geEdss il
3R & faT SnCl,, PbCl,, SbCl, da1 UF, %! &l %": SnCl,,
PbCl,, SbCl, @ UF, #fis Teddis i ¢ |

(iv) oo ot arfufeRamgiierar or=r 8o o ufd

el 3T SelSHl oh T1el HANT Y 5gd § Al e §, S a0 e
FEA ¢ FoTeh TR E— XX, XXy XX, T XX FET X- T 3TN BT Selior
Al X B ARR 1 Telier B

TR Shelel —1 SATRAIHR0T STareen Yaf¥id idl @ Sefh 371 Rallo +1, +3, +5
T +7 SRR STaeet off yefelq sd ¥ smen Hifs)

AR Herd 2fereh foRd RO dcd € A9l hig oFTcH SHaiieho ataeen yafefa
TE T Rl | T TASH H d Feh B ¢ A T I 3Tk BT FIER BTk +1,
+3, +5 Tl +7 SHAhT0T T YRR T TFehdd B

QAT T2

7.26 3TEY faasT Ted, goee dfed Ted qe Sordst TUed S el o T8 3d Y
F, 991 Cl, i (Rl &A1 i el it

7.27 3 3TN R T3 oF ST IR i IS

7.28 THE WD eliSH 1 9Ed Wid g feooh ity

209, p-=Afeh ok a
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7.19 Tl

A foae 240

¥ 7 1774 § HCl W MnO,, ! fafehan gR1 Sl s @ien ol 1810 |
T A ZHH! dlfcash Yehfa ol Tenfia fman den 39k U1 o SR W 39 FaiH
A fgam (I, Chloros — &a-dten)

fa=m
7 frefofaa & @ fedt ot fafer gro s s Hehar 8—
) iz TS 37wl i HIHIS SRlaEs & WY T Stk
MnO, + 4HCI — MnCl, +Cl, + 2H,0
g@,HCl%WWWH%WH&@WﬁWWﬁWW
|
(i) TrfeEm TR w1 HCl 9 stfufdan s

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

FART T 3ATEA

(@) =& fafs — 99 723 K R SRS FalEe 19 %1 CuCl, (STRH)
! sufterlq § A SedsT U SR w2
4HCl+ 0, — 591, +2H,0

(ii) SEIASTTE WohH — A @0l Sl (WiE NaCl faera) o oeasrases
g U 1 Sl §) FARH TS T 9T Bl €1 F8 §gd ¥ TEEeh
I | WESE o w9 H off 9 el 2l

T

Tg A Ty e, <EsEie sRa-died 19?1 T 9g 9@ 2.5 T 9’ 2 T

Ea-diel 58 o &9 | @ 9 gferd 1 ST Hehdl © S foh 239 K W Seerdt

2 I i ° oo 2

FARA agd G el qen SuTgst o WY R Y RANEs el 2l
2Al + 3C1,—2AICI,

2Na + Cl,—2NaCl
2 Fe+3Cl,—2FeC(Cl,

P, +6Cl, — 4PCl,

Sg +4Cl, — 4S,Cl,

T TEGISH o Ufd STcAfereh Syl BIdt 81 98 BRgiS go AN o qr
srfufsran &% HCl =it 21

H, +Cl, — 2HCI

H,S+Cl, - 2HCI+S

C,oH,5 +8Cl, - 16HCI +10C

3 AT THANHT o T, FAN FAREE IR BEUISARIEeS 1 fasgor <t 2|
g TR q1 FiX R o G, FAREES q FANS S F
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2NaOH + Cl,—NaCl + NaOCI + H,0O
(<1 qen a7)

6 NaOH + 3Cl, — 5NaCl + NaClO, + 3H,0

(TRH A M%)

T T gL I o W1 e foiee ool (sefifem weey) R

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

FAN BESIehTaAl o WY ATafhan Sl 8 qe1 Haw ergiehEnl o el
TRETT 3eE 3R STEqw BIESieeH! o el IS I ol 2| Sereone—

CH, + Cl, __%_, CH, Cl +HCI

qeq o FeARIES
C,H, +Cl, ™ , C,H, Cl,
LOIE] 1, 2— SEFARTLA

HCI @2 HOCI & FHfor & R0l FeliF STet w1 dell T1 3¢ Sl €1 39
TR W eEeid &7l (HOCI) o et a1 € S T i oh
fatseh den st o % fog swer 2

) FAH B H BRE qU GeBEe H Gohe H RAFd F T, T8
TeH SRIFARE i Fohl JEAEe § T TAEH &l A™ee |
HFIFT HI T S WA w1 IURAT H FHAN: ToRNE oA qel
AEifeH 3 = 2l

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

(i) FAR T gaA faisien ¢, TosH foran siferdientor o 0T Bt ©1 48 4
1 SUTEfa | oedfaes tedn e qerell bt forfsd et 81
o1 forsTer g Toml g 2
Cl,+H,0 __, 2HCI+O
T 91 + O — TR e

SRSt

THHT STAN (i) TS el (SIS 92 @A o Scared | SAewdeh gidl ©1) , Hard aefl a&ii o forsH
H (i) T T wifeTd o FeaRew H (iii) ISR, Sfwel den e 9319t S’ CCl,, CHC,, DDT,
Teficreh! ST o SeaeA § (iv) T+ o STt o Fisim (SfemRfed) s o (v) faiedt T4, S| wiesi=
(COCl,) 31g ¥ (CCI,NO,), W= ¥ (CICH,CH,SCH,CH,Cl) % s ¥ g 2|

21ly p-=Ai o q
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SRE0T 7.17

AT 92

Cl, 1 T qe1 |ig NaOH o | sifafsran &1 dqferd vamafes e fafey)
T =g AR ST sifufwan 22 slifae sdarsu)

3Cl, + 6NaOH — 5NaCl + NaClO, + 3H,0
&, TN I AR STl § —1 qo +5 SAfediieheor srareenati o ufafda eidt 21

7.29 Cl, i forSeh fshal o1 SRl By
7.30 39 3 faicl 6l o W TR S A0S W9 99 S 2

7.20 EZR0E
TS

LSRRG

Tg I 1648 H Tolel o HIIRO @90 (FHF) i U5 oW 3T o a1t
™ & U TR 1810 H St 7 y=iia fhan ff @® SRgieH aun FRA @
it 2

o=

AR § 98 Hifead FANEeS i 6% HoRleh 377 o H1¢ TH hich S
ST 2
NaCl + H,SO, __420k _, NaHSO, + HCl

NaHSO, + NaCl __823K_, Na,SO, + HCl
HC1 79 1 9i5 Gewish ot § Yalfed Hich Yoh fha1 ST Gahal 2|

T

IE TEH 9 80 Ty Gt 19 21 g8 S 9 e 59§ gferd 8 Sl @
(FAUIF 189 K) a2 vod foreeelld 319 o &9 § o9 St & (fedis 159 K) |
IE UM H ST fao § de1 T YRR 9 STt Bt o

HCI(g) +H,0(1) - H,0" (aq)+Cl (aq) K, =107

THH] SeAd foeraq &l eESiaiiier 37 wed ¢ foriieH feeri® &1 3=a
T TR Ll € o 78 STt § Uk Weel 37 €1 98 S o Stafshan st
€ 91 NH,C1 & ¥4 ¥d 3t 2|

NH, + HCI — NH,CI

Fig HCL & o 9 9 "ig HNO, & T 9N i fHe™ W oS
a1 &1 S for W qen wifers S aifsra ergetl (S @, wifem) Wi e
o fou sm o @ S R

Au +4H' + NO; +4Cl”~ — AuCl; + NO + 2H,0

3Pt + 16H" + 4NO; +18Cl" — 3PtClI2" + 4NO + 8H,0
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TSN 3T gael 3Tl o oeull S Shiee, BESNH hEe,
TewhTge gIfE o famfed &3 2 2|

Na,CO, + 2HCI — 2NaCl + H,0 + CO,

NaHCO, + HCl — NaCl + H,O + CO,

Na,SO,+ 2HCI — 2NaCl + H,O + SO,

ST
THe TN -
(i) FARH, SHIFEH FANES qo1 T (3T V¥ §) & 3RA ¥,
(i) etfeer ¥ wRE e @R @ity sige o Ylgetor o, o
(i) sfoer § qo TN RS o ®9 H|

SEE201 7.18  HC1 9eH 9fvld <R 9 ifafewman w3 W i FARiges s+l 7, 7 o 6 Ties,
i ?
EE  THE! SO U Afufka W H, I 21 ETRgoM 1 Ha BT e FANIES o o
1 Uehal B
Fe +2HCI1 — FeCl, + H,

7.21 EalGEl D 3=a fogd HUMCTR T BR MHR & FHRV FARA Th T Sfeiend
tterch HOF =T © St Tefeiifer (1) 370t a1 BeuiejeiRe 37ret hedl 1 311 Taiior
I e s €1 5 9 etfersrten Y w9 o gk & fRT S wend)
AT Shelel Seit foea § fere oevl o &9 TRl 2
FelisHl o el WRMt 7.10 # U 1w € qen St St 7.8
¥ E

WO 7.10— TASHI o TR

%‘[\FIE (I) 3T+ HOF HOCIl HOBr HOI
(FTeviderd oTd) | (FRUSRE STRA) | (FTEWAARE o) | (R W@ ) | (FEHeEied o)
et (1) st HOCI0 - -

(9 3T - (FRE 3TRA) - -

e (V) et - HOCI0, HOBroO, HOIO,
(2fee o17a1) LY - (FReR oTv) (it e7eT) (eTrEifes art)
e (vID) sret | - HOCIO, HOBroO, HOIO,

(R 2fe o) - (ReFAfier o7 ) (TS o7 ) (ReTEfEH 3TT)
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faT 7.8— FAT o
syTFat Tl
- e

7.22 ZEREETET
P

LSIREMERIGI S

) H
H Cl 0
TEIFARY  3TFA
Cl
bt cl o
FARY A Rrciitealic ]

<& 31 fa=t oM Tk TR 9 fufka w ® 99 SfaRels ATk I 2
TR T WA XX, XX, XX, T XX, ¥ FfRfd foman s wehan €1 =i X
I SAHT Al Tl & de1 X SIS SMHR alell, U6 X, X &1 gorl o 1fush
fagd oA 81 SE-S9 X 3R X 1 st w1 S 95dr €, uid A
ARt w1 GeA o agdl 1 1: SR (VII) TARES § WA i g
rfersham BT =EY| it [ 31X F op sie Beensti &1 e stfuehad €
AT Toht g 1F, 31 © fSew T i wen afysad 2

o=

STaeaS AR e IR g A R Sdie ®1 TH M sauedrs
qifier W Afufsran gR1 ST S Hehd B ffifa saae e fafvre afiftufmEl w
fasfit e B -

ClL, + F, —X_,9CIF  Cl, + 3F,—22K  2CIF,
(T| ST (TFHIER)

I, + Cl, - 2ICl I, + 3Cl, — 2ICl,
(TFHAIER) (mfeerr)

Br, + 3F, — 2BrF, Br, + 5F, — 2BrF;

(U W ALROT) (e )

T
SRS ARl % o1 qRo 7.11 § Ky 7w F)
3 quft gEHaST o1 B € 3R Wiaeeshia wehfd o 24 €1 CIF o sifafie
S fF 298K W UH T €, 3wt arwsiiel S @ g9 € gk wifaes 0
ol BeAlSHl & WeAed! eld €1 cheel 98 iR eldl € b gk Mo |
FLFIh 3TUferd Al 9 oig S=9 B

ST TEEeh AR H1 qor Yoeh Sfoel deistl § &1 ST Hehdl
B = AU TS AR Tl w1 erven sifuw fpameia e €
(T3 o erfafter) | U@ Sfau BaioHl o X-X' 3feel 1 delieHl o X-X
a1 qer | gael e o %Il Bl © (F-F e &l oigh?) | 3 g
Sl TEfEd Bl B TellSH oh W BeliEs 3TPM, 3R a8 BellsH o Hid
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EEJIRCE]

XX,

XX,

“ 5gq e " Yg 919 FW % a9 W 71 ¢ Cl-8g 57 T & (1,Cly) ST

7.19

| SEEROT 7.19

Q
&

<l

F

|

Br F

X

F

TEURERS (W9 XX') e (S6 XX,), o (S XX, ) 7 Weele (S

XX',) ¥ W R

XX '+ H,0 — HX '+ HOX
TR STfUde GTEATE 9gd U=k el & i f VSEPR fagid o MR |
THAE ST Tehell & (I 7.19) | XX, AMThT BT FEaT afehd T-3THR I,
XX, AR &1 T TiRR fRfAE qon XF, w1 G dusoia fgfRfa
eIt € (WRO 7.11)1
HRUT 7.11— S{ERTER & %S 0T

CIF
BrF
IF*
BrCl1”
IC1

IBr

CIF,
BrF
IF,
ICL,°
IF,

3

5

BrF, !

CIF,

IF,

ifereR aTereerm qem
TEE T
WIhT S T
Tl g wyfea
T

wal o 3W (0-F9)
I @, 39 (B-¥9)
T 3G

T T
et 30 5d

el TseX

T 3
TR T g

77K o = 39
LUHERECH

TEH 59

TEE T

dfend T-3hid
dfend T-3hid
Sifehd T-3Tpfd
Sifehd T-3Tpfd

EUREREE

EUREREE
EUREREE

TeeR e e

VSEPR fHgid & ¥R T BrF, &1 36 %l = Sifsg)

S T Br o TSIl hieT § TIG Teiaei 21 TH § A seiee diF RSt

AT o WY SeiaR A e o o § 91 TR ol 99 @ S €1 39 R

319 T 3TEY e T |1 ThTeh! Il VSEPR fagid o S8R 9+t seiee[ gia

e fgfRfret o wiaf w from wd €1 < TR oA I Frefa T
feorq B 999 fof THRT FTA-Tahmeh! T a1 T A THIhT I o

o= gfehtu a1 Sooiadia ® fR 3 wfaetn, sted giel- sy e

Hiaesur W otfeer B ¥1 gHeh offdiien eief WesiiA UHTY], WehTehl
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