B

9 Toheh o LA o I o9 —

® (5 16,17 3T 18 = o dcdl o WEA |
HE= Tl o e hi 9HE Hontl;

® TREAESSH SR HIEHRE qUl ST HD
eyl Aifiehi o Geerwr, o 3R ST
% IR § HrE woh;

® T i @R SiNA % wyewul, T
AR TN qA FH GHA AFEES
EE 1 T HT TR

® TR ok AREW, THF Hedqul AR F
THEA qAT THeh ATl i HEAT oF
TR H §H "

®  FAH SR TESIHANE R o HYu,
TN qeN ITANT T AU HL R

®  SiqUeclSHI o TR q Sl o ST
H GEAT % 9R H SM HehT;

® 3Iopw TG % ST Sl TR

® e Sfted § 2 el SR gen AT o
e i gHA G|

7.1 of 15 A

7.1.1 SUcTSEIdr

“YqraT W fafasar p-<Aik ddl Ht W UgHrT § W St U
Tq s-, d- T f- = daal & @y AfufwEar X7 @t ggrta @
Wg-,»

Fe XI | 9 <TH 9ok € foh p <olish o acd Ted GRoft ok o
13 9 18 | @ U B| 37oh HAShdl 1Y 1 el fa=rd
ns’np'™® (&ifemm, He, & aifaftm, foma 1s%) 8, p- =diish
% ql o O S qedl k1 g Alfd WEOENS SRS, S
T, g dfed el e foRasRTeshal § wgd atfueh
goyiferd g1 &1 fgd oned ® d- ekl 1 erufefa e 9 aet
H d A d3IR f Fehl (JAF e T SHF qeEdd) i
Suferfa w1 deit o oI W G1efsh 99 2l 21 39 S
YR ok dcdi— ©Tg, SUUTG A 4T i ufeerfa 7ok @M &
fafaerar wem et 2

3TEd IR o p- slteh o ot 13 9 14 ok dcdl oh WA
FeEl X1 H ST i oF YN 36 Theh H 3119 $Heh 91§ oh ol
o el o WA % 9N H 9e|

w15 B dcd, AEISH, WEhRY, A8He Ufeu qen famy
Gftaferd 81 S9-919 &q ot | = w7 iR 9ed €, st o,
Sqefeareh 7O 9 B g enfeasr ot & giafdd et s 21 e
oI THITHRY STTU, STk e Uf=rHl YU qen fower ush
g

A § Mfvaeh eSS 1 AFd 78% &1 qqdel & @it |
e difean TEde (Toeht @eedier = foedft viw) den wefrm
e (Sfeem Teedier) & w9 H e W 21 Sa el st
o 7€ WEH o &9 H IR S €1 BIEhRd TuerRe o o @l




Cay(PO,),. CaX, (X =F, Cl 312/&1 OH), (ST FANTIEEE Cay(PO,),.
CaF,) ¥ faca 8, it ff wighe =gHi o g7 wesh e &1 BIehR womi
TS IR TSI 1 v Sfedd gl 81 g8 ke qen o= Sfife shifvrentet
o Iufterd i €1 WIERITIE Y qen siel | Surterd e &) ifen, Wi
ao foene gead: Goetse @il & ®9 d 9 S 2

79 ol o el o HEcqUl TATUesh qe wHifden o1 Seh el fa=e
o WY WRO 7.1 | Y T €| 59 o o mw wHilvash, ifde R TEEtes
B e

ARUT 7.1— o 15 o dwl o WHTTUEeR aAr Hifder ToT

TIHIU] ShHIh

AT F=MME/g mol '

et formamre

I TITH (AH) ]

/(kJ mol ) I
I

[ERCERIER
Heqarss f591/pm®
A a1/ pm
Tetish /K

YIS /K

e/ [g cm (298 K)]

7 15 33 51 83
14.01 30.97 74.92 121.75 208.98
[He]2s°2p°|[Ne]3s°3p° | [Ar]3d' %4s”4p° | [Kr]4d'°5s°5p” | [Xel4f *5d'%65°6p°
1402 1012 947 834 703
2856 1903 1798 1595 1610
4577 2910 2736 2443 2466
3.0 2.1 2.0 1.9 1.9

70 110 121 141 148
171° 212" 229" 76° 103°
63* 317° 1089° 904 544
77.2* 554 888’ 1860 1837
0.879¢ 1.823 5.778" 6.697 9.808

*E" woher g4 (BE=ae; " E; CE; ¢ vd BIEARE © ¢ 38.6 atm W a- ®97 e a7 ¢ 63 K

R "W o- T * 7foaE N,

7.1.2 SRR faama 31 Tl 1 HaiSEd FIR 3ol o, ns’np’ B 1 3 Tl o s BEh

7.1.3 UTHTU TS ST
o=

7.1.4 3T Tt

olqan R e € 9o p ek ordufia B €, S eh goleiteh T Wi
sfafter onfoe 9e@ i 2

ot H e # SIR 9 W wedds qe STl (et wa fawie stewen #)
fati o R ¥ 9fg B 81 N @ P q Heddres e o fommoia 9y
Bt B1 BTAleh, As W Bi I Teddreis 5 H 9gd #H g Uk 1 Sl
B 78 9 ww | qul R d SR /A £ wemehl w1 SuRtdfd & HR 2

ol H e R IR g R SAE Tedt TWHUE SR § AR iy o SR
Tl 81 A9Ra p-hefta et foramg o arfafted wenfore e B 3R

169, p=teh o A



7.1.5 faRIeRuTTeTRdaT
7.1.6 oiifaes TUT

7.1.7 @A TOT

LSIREMERIGE

% HRO WG Al H o @A 15 % deal Bl A TOedt & 14 o dcdl
1 3TUen wgd Sifres Bl | fafem smere wOfeqsl o eifera e fefatad
f— AH <AH,<AH, (AR 7.1)

A o H A Y 3T ST R WREIfvaeh SRR | gfg o WY fageeonashal
1 HA Tl ¢ elellieh 9 deel H Ue SN agd Afuw Tl B

70 o & G d TERAE €| SRAESSH Uk fERAnE T ® Sefh o
et S| €1 ol § = T SR S W ek O Sl 81 eSS qe hiehRY
a1eq €, TR I Ufeat SudTg © qen faemy wrg @1 T ot woedt o
U A AU R g o HROT 81 WHRT 9§ FW 9 A
3R WM R FEs ° gig gl 8, W e, S 9 95d € 3R 3@
9% foener e sed 1 SIS o 3Teliel Wi qee STEudl YEiid i &

JATRITSHITT TERATT AT ekt ToRaTolierar ¥ Ug = el wegfaar
T Tl Bl HH SRl SR -3, +3 AT +5 & MR q o1 Ayl
T gfg oF SR § i T 3R M W -3 SATRIHI0 ST YRR HE Hi
T st 21 ok | ot okt eifan gee, oy -3 st steen H v
Bl IS ATk ST Bl & | A Y S S W +5 SRRl STe oh1 T
e €1 fomer (V) &1 uwE sifuetefors AifTs BiF, €1 9§ 99 % SR +5
STRATRT0T oTaeel o T | Al a1 +3 ST sTaeen (Afeha I
U9 & HRU) & A § 9fg el B Siadier & @t erfufdra i W
TGS +1, +2, +4 SfIehTor ey off Yei¥ia it 81 SRy off Fo sfiem
ol H, +1 91 +4 AR SFaed YRl e €

eSS i +1 F +4 T Gt STRdTHIor sraeensti i ygfa 1 faerm
H STHAI T Bl B SSTER0T o feu—

3HNO, — HNO, + H,O + 2NO

TH YRR HITHRY hi T Tl Hegard! STaRdTehiol STovt &R F 377
T T +5 3N -3 St srerensl § SrEHTd 8 S ¢ et st
Ufreat SR foreme 1 +3 Sifefieheor STareen STOHuraH o ey o aga sifus
TR @ e R

TESSH 1 ATHAH HeGarsthd 4 & B Wehdl &; FHifeh hadl 4 HEh
(T s a0 dH p) & oM o forg Sueted €1 9 dedl o 9l e
d FEF B B, S aUe (FEEAST) o T Suan TRy S Wehd §, 37d: St
TEHASTHA 9@ d & S PRy HI
AMEEIS AT TEH 0T ( T8N )
TS B R, o0 (TR, $59 3T TId T d hefeh!
ISl o HROT o o 3 TEE § 9= et €)1 S ®i @ & |
9 BI2 AR qU1 I=0 TRl ol dedl (S’ C,0) & i, pn—pn
TEaEY T 1 Tl wgid eidt €1 39 & % 9 9 pr—pn 9 T S
Hifer 3ok TTATY] hetsh 3 oS iR foafid e © fF o gl stfqeare e



R Gohdl| 3H YhR AE2IeH &1 WAV oF &€ U 5ae (Th o qa A 1) o
WY Tk fgURAh 30 ®9 H YA W61 €, GROTHEE $Hh! 5 e
(941.4 kJ mol ') 5&d S=d B| TEeh fauid WIEhRE, Sfeh qen e
P-P, As—As T Sb-Sb S9 T&kdl 54 a1 &, Sdfeh foenel difcaeh afereel
o fesrer s¢ ST € Wk N-N &%, Ush P—P s 1 37487 goicl Bidl € oFifeh
Y 3Te Tolael oF 3T9 SaUSeIaRieh UfdHHUT o HRUT §Y oials T St
B U : TgeeH | SEer g goc el €1 5Heh Harsehdl Hi9l § d ekl
T STURfT ST FR 7 ST THF WA Hl T FIA 2| STHT TeHASTRAT
eherel 4 qeh € | @ o 3Telel A2 dr—pr 8¢ el o1 ekl Si| foh
9 q H §, Sqend R,P=0 @l R,P=CH, (R = Ufeshcl Tqe)|
TIGhITE aT (e Hohwol deell o T N dr—drx ¥ &1 Fehd ©, 5d 3ok
P(C,H,), T As(C,H,), ¥ ifireh feriel o5 &9 & &l od €

(i) e o ufa Teramsiierar

Tt 15 % |l 9 EH, YR % FEgRS o9 ¢, 5@l E = N, P, As, Sb @
Bi B Tehdl €| 3ok €13gES! & D U1 WRUN 7.2 | ST 7T B BESRE Soh
i % frafid wae ufeds <ol #) segEel %1 wifad NH, § BiH, 9%
Tedl & S fR 39 dy faeiem woed 9§ Sfard fran S g @)1 aftomeeee,
TESEE! 1 STYEET 0T Sl 81 SR e Tk §g STI=EE ¢, Seieh BiH,
WeelqH ST €| el o s6t e W sedt B

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

ARUTt 7.2— @ 15 o Al o STEGEE! o T

'T.'IT
RSEIEYAS
FIUHIR /K
(E-H) 3 T /pm
HEH I (°)
A,H® /kJ mol !

AgrireH (E-H) /kJ mol '

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

(ii) =i o ufa feramiterar

3 T q I YRR F RS- E,0, T E,O, T & T ® 3=
SR STTT T AR T SATHRATR0T STewen o ATFAES Y qorl |
atferer et Bl 21 o | A= ST 0 Sl U7 Sl €1 SIS SR hiehRd
% E,O, THR & SieEe laal sicid § wafh s o ufead o
Syl qen faeme & yew e 2

LZdly psdte o q



S&E0T 7.1

SRE201 7.2

aGAtelsT a8

(iii ) ¥ o wia feramsfierar

T el i aAfafpened § targel ®1 J afori- EX, o1 EX, a9t €1 TEeem
o HASTRdl 19 | d hefehl i Suiefd o SRU I8 YIRenee el Sl
URAEE eSSl i Tel 3ifush Hegast gid &1 A1geieH o Yl 57 g+t
Tl o TEEAIES TR B € WegieH & fAU shad NF, € el 1 BiF,
o AT |l TEedRe o1 ®9 4 Wedds Yhid & 8 ¢

(iv) orgen o wfa feramsiierar

Tg gl I urgel o W stfufswman week fgerht Aifiew o ® o @w -3
STeRITRT0T SToeer S 21 S Ca, N, (Shfeerm Teee) Ca,P, (hfeemm

HIEREE) Na, As, (HIfEdd EAES) Zn, Sb, (S TIHMES) de
Mg, Bi, (Frfiferem fammerse) |

Tl g +5 SATRfeRTT srewen gyl 8, Afehd I8 U=iedgs el &l SR

g | n=2 8, SO et s a1 p ek &1 SHH GEHaANSTRdl 1 WR U S
TR 3 o fIu d ek e €1 sHifery 98 d=Rdge TEl S

PH, &1 3% NH, 1 3Tde &4 i g1 2

NH, &1 9ifd PH, 3T0] 59 379l ¥ EgieE a4 & el § afud Tal 8, gt
FRO PH, &1 39¢% NH, ¥ &9 g 2

7.1 TEEAES § YRS sifus Tewast Fi e 87
7.2 = 15 % Tl o wEgRel § BiH, W99 oA I9EE Hi ¢

7.2 SISASCIGE ferer

LSIREMERIGE 2

RSN Sl SATTHIeh ICARA A oh SRl a2 ST 3TEed § foran S
21 T8 ga TEISH (FeHIF 77.2K) @l Bl © TS SRS (SR
90K) ¥ 1@ Il 7

FATTEEA | SRS o9H o fau sTIfaq Fiilise o Soitd faee &t
Gifeaw egEe o Wiy AfAlman wUg W 8-

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

=0 sifaferan § o€l W § NO o HNO, *ff s/ €; 39 srqyfial &1 i
1 UM Sk IR Fowih 3T o Siei foerad | ¥ walfed i R

e ST ol 21 39 ST TEshiEe o ard sTaeed ¥ ot ura feRen
ekl 2l




ST

(NH,),Cr,0, T _, N, + 4H,0 + Cr,0,
M g sTaeen | Aseier Aifea™ 91 afad TSMEe o ard oTq€ed § of
WS i ST Hehdl @

Ba(N,), — Ba+ 3N,

hi
STEEISH Teh TR, MU, TRela ae ifatelt 19 81 AIgeieH W] o <
Tl gmeenfen N qen PN #1 sueh! ot | faeiad ogd 9 € (23.2 cm®
Ufd ofiet S, 273K M9 99 | 9R <@ W) den femiw iR qaeriE off w4
& (Freft 7.1) 1
N=N a4 & 359 99 TIeH & SNV SEARSH W % ad W HH
affera 1 Fef, @9 o 9fg o i feramiicr dsit @ sgdl 21 $=4 a1 | T
FHB UIqsll oh W el TIH TR T €Y § TS AEES! qef AUgsT
% WY HEHASE TS H o ¢ Ho fafre sfufemard -
6Li + N, __ T . 2Li,N
3Mg + N, __ ™ _, Mg.N,
78 IAH ! SURfd ¥ e 773 K A9 R I8 BESSH o 91 Gt
TR ST Sl @ (BTeR WehH) |
N,(g) + 8H,(g) 773K, 2NH,(g); AH® =-46.1 kJmol '
SRS, Shae T@fY® S drd (TSR 2000 K) W SRS &
Y G HT AR RS, NO a9l Bl
N,(@ + O,(8) 5. 2NO(g)

SEAEISE 1 HEA SUAN A AUl RIS I I S WAl (IIE0— hiedaH
gerTEe) & fmi § 21 Wl eiferd ardeRu & eTEvdedl el ©; @l ff TEehl SuAm
B B (S8 diel 3R e sEm, sifufeania W o fau sifea agerl) w9 ArEeeH
H ST Sfash Yl We @@ @i % fou weids o ®9 § IR skt d g @l

FEE01 7.3  Hifedw UaES o g 3T9Eed i stfuferan fafau)

gl Gifesw USge drd SToEed § SRS 19 < B
2NaN,; — 2Na + 3N,

aGAfEd a2

7.3 N, W & a9 R %1 fomawia =i 27

173, p-sdih o q@



7.3 FAkET

2

700K | ALO, +K,0 3
™
o 7.1—SI71 3T & g garE-fa7 3

LSIREMERIGH

W =

foterm
SHIfEn % (geH) AEet ¥ a9g den faed # sufed W ?1 wE Te
TSI e T o e ¥ ot 8 Serewoned -

NH,CONH, +2H,0 — (NH,),CO, [| 2NH, +H,0 + CO,

BR T W A, ST dEui ¥ U el |, S hifes drer o
hicaay RGeS ¥ fohan & W fosfed & o 2l

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

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

I TR W SE TR YshH GRI ST S 2

Ny@ +3H,@ 0 2NHy@: AH®=-46.1kJmol"

W-Trfere fgid o STER S=d J@ erifan fAfdd s o faw etepe i
1 THiIfEn o oA o fou stgeperan wffefdEt 200 x 10° Pa (F19T 200
GRS T, ~700 K A9 de &gl 91§ K,0 4 AlLO, K IEH
HATFATZE S S 1 SYANT €, Ik T STae Wil Hid i <L g% ol
G| I & SR o fau yare-fas 7.1 & <wifar mn ?)

|
.
=

20 MPa

A RS

(N, + H, + NH,) 59 NH,

R
A TH dE Tyerell, WEN TE R TEe feHie qu FHUAi Shudl:
198.4 K 921 239.7 K € STt w1 wifd €1 5o IR 319 yereensii § I exgee
Sl g Sfed et 8 5ok SR Heh Torieh 9 gL oh HH SEeh 370
FoAHM o SR T 3T AT bt S7uen efueh e 21 ereifan =i 1) it
iRt € forger ofid ® et ) 21 <9t T fos o ST ER sEH i
ey e AT Tk THIHT e

T T Wi § st faeid @1 OH 319 o o R0l 3HehT STeli
Tt geler: e 2



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

7% ST o WY STHIEH TEw 9t € Seewnd NH,Cl, (NH,),SO,
TN T 3ol &N o &9 H I8 %3 ¥Iqal o6 agui oh foorad § 376k
TSRSl (B UIgeti o Seid SieTeel) i STaEfad Hd ¢ SH—

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

(vo@ 3Ta&)

FeCl, (aq)+ NH,OH (aq) — Fe,O,.x H,O(s) + NH,Cl(aq)
(ST 3T98&)
STHIF 3T0] o ATE2iSiA ULATY] WX Ush UehIeh! Soide el ohi SUreerfa 39

T ANE S | AT TOH THIHT A I H WG ST o ;e
T €1 T Feped AMThi o 571 b1 Cu” qe Ag’ S8 ©1q 3T sl TeeH

o ST 8-
cu® (ag) + 4 NH,(aq) [ [Cu(NH,) 4]2+(aq)
(Frem (TEq =ftem

Ag'(aq) + Cl"(aq) — AgCl(s)
(YTEH) (YA 379ET)

AgCl(s) + 2NH;(aq) — [ Ag(NH,),]Cl(aq)
(3o AaL) (TEH)

ST

ST g AIgSSHT Saleh! o SeqTeA (STHfFa Arede, R, SR ®ike qor STHifE Tothe)
A HD T A F I § ST R S 21 fE § Rfed ot Uw wNE Bl 5a
A Teiiass & ®9 H off ST A ot 2l

SEERUN 7.4 NH, TE9 &R & W& AIRR 3 Hidl &7

Ba ST § ARSH WA W U ThTh! Soide e I FH o o Suers @
T 78 S[3H &Rk 1 @ AR Sl

gt a%a
7.4 ST &1 Al &l FgH o fau seves fafa w1 aui sifsul
7.5 Cu” faermq & iy st g foban w27

176, p-sdth o q@



7.4 S B eeIom fafer SflaiohivT STaenst o 3T SToRTeS STl 21 37 Siirmsel o
W, g7, TR qen ifsw T-w9 gt 7.3 § KU 7 ¥ steeel % g
BlorASS o9 ST SR HIEAIG 9 S Wreel w1 GRoft 7.4 H & @ 2

AR 7.3— AN o ATFAES

SRS SRS N,O +1 NH,NO, —™  N,O +2H,0 G 1, S
(IS (1) HFTES)
g2 AR NO +2 2NaNO, +2FeSO, +3H,S0, | T&EH 4, S
(SIS (1) 3TTES) — Fe, (SO,), +2NaHSO, +2H,0

+2NO
TEARESE ESEES | N,O, +3 2NO +N,0,—22% _, 2N,0, ren 2, T
(TESISH (111) SATFIES)
TE STEATRIES NO, +4 2Pb(NO,), — 55 4NO, +2Pb0 | I 74, siefta
(ST (V) HATFTES)
TSRS ST N,O, +4 2Nozﬂ@3ﬁ@ N,0, T SE/Ed,
(TS (V) 3TFTEE) Eip]
TEARSSE YRlEEEe | N,O, +5 4HNO, + P,0,, — 4HPO, +2N,0, | TT&H 24, i

(TS (V) 3AiTES)

7.5 SSige® 306 7=gvA H,N,0, (FIeiMTezd o) HNO, (F1eed aiwet), HNO, (T

r) S AR 3T A ¢ 3T HNO, Hod Wewul 2|

fa=m

wETeen |, Tefek o, e o Refd (W) | Wi H,SO, 9o NaNO,
126 KNO,, 1 T %k Wre fohan < 21

NaNO, + H,SO, — NaHSO, + HNO,

ATk TR W I EAd: AZdres Yohd gRI S Sl
g fafu smifrn (NH,) & argreea sifedfisi grl SO Sfefiehton W
amenfia 21

4ANH, (g) + 50, (g) —PLRTT 39 _, 4NO (g) + 6H,0(g)
(g ®)

W fogm 76



AR 7.4— ESISH o SMRATSE! st WCeMAT

1_

N,O | N=N=O <—>:N=N—0: N—N—O
. . . 113 pm 119 pm
NO :N='o::<—>:1.\I=(').: N — O
115 pm
O "O, ‘0 e O 105° (0]
N 7N Z PN <
Nzos N _N > N —N yp% N 186_ \li 130°
.':O,/ 'O/ P 117°}O
' . 121 pm
N «—> N N
NO, / \\ ) - % \ . /\_/\120 pm
e} o 0. Ko} 0 134° O
SO
e} 0" o’ 0" o) o)
5 P A s N 175pm LS
N,O, \N—N <«> \N_N 135°( N _P N N
o Ne o7 Ng 07 im0
"o"\ o /'C')I' jo) 5 /'d; O\ \6\9“‘0 \\@;‘00
N,O, N N/"\N\ <« \N/"\N N/EQO\N ) 1340

SEER01 7.5 NO, fgmfiga wi et €2

g NO, H Hah sl foud Hem d e ¥ ¥E Uw wiedl fawm gl
S B TE FEER w1 fgoEd BW W W@ TR N,0, o H wiEfdq
@W%,Wmﬁmwﬁl

TGS Set

7.6 N,O, H TEIISH &1 Hegarsshd 1 77

79 YR Fiftfa efeh s fedisE o @ G4 #T NO, It 2
2NO(g)+0,(g)0 2NO, (g)

fafifa egom ersiamEe uHl § Yo HNO, i 21
3NO, (g) + H,0(1) - 2HNO, (aq) + NO (g)

L4y p-iish oh



140.6 pm

LSIREMERIGH

faffd NO H: =fehd &1 St € e SIcfiig HNO,, 1 3THaH §RT ThTe
68% FTHHM Tk Hifd fohal ST Wehell 21 W% H,SO, §R1 Fefefieho T 3 98%
% Fifsd fran ST Tkt 2

o

Tg T TR %9 § (fedish 231.4 K a1 92 355.6 K) | TSI it
% TEfeh 3T § HNO, 68% SoH Bl € 7o 6k faftme se 1.504 &
2| T stawen ®, HNO, 1 G- THqea § st fo fom o fimmn o 2

Seftg faeram o AEfes omel Yad ot i q@ SAOER Wil B adl
TESIEW R Eee M < 2l

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

i, Efeeh 3T Yael SHadehReh € el Gl U wifeqd St Sepee egeti
1 Bight AT uIgell o w1 Affehan sea 81 SHadhiv o S 7w
1 Wigdl, A9 a4 ATihd 81 ol g i Yepfa W R i €

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

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

Ner a7 efew ot o | foha w6 W N,0 701 |z 37 o /¥ NO,
T 2

47Zn + 10HNO, (7)) — 4 Zn(NO,), + 5H,0 + N,O

Zn + 4HNO, (%1% — Zn (NO;), + 2H,0 + 2NO,

% ¥Iq¢ (S Cr, Al) 95 i 31 | faom 7 eid) ifen erg 1
g W LS 1 Tdell AfHT T 5 S &1 Wig Tergeti T ok AfeRi
i oft SdIHd H B SRS SEITEH T |, HleA e SESAHES |,
Tohl HoHfeh 3Tl | qe TIShRY ThIewhIeh 3red o afrerdishd il 2l

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

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

t-aer e

T o foau guifad s oo wlieror Fe®* ool i -seel 1 =i
fferase W Srafed e i emar W FeR e €, st Fe? § erfuferan 3 .
{1 1 Hepel ST &1 T8 TNT0T WHAA] g AEH Jokd SteAd forerad o
T Hethe faerd faem & 9 rasmiges WEHe! % SR & HeR 1R
Tow]fe o1t Tetrehy feran ST €1 farera qon Temfish o7t STayes R T
I T HT 1 faoEE H el EE w1 SufEfd 1 Gehd i 2l

NO, +3Fe”" +4H" — NO + 3Fe’" + H,0

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



ST

ik T 1 THE IUANT Ia¥h! o U STHIFEH A8 99H a1 foohiesd Td 9= dohien |
IR B ol 3 TEee o SR W 81 T Riereii, EEieieE Al 3T ek gel
AifireRi o focem | off yge Bia1 €1 56k 31 W SYAN R Widd o SRR, et o e
3R Tehe ol | el o &9 § B

7.6 BRWIRI B

A Y

AR

P

ferT 7.2— v4q HIEHRT

N

/
L7 |

farT 7.3— T BIEHERg

7.7 BRI

N/

P/— P/

N

P

N, /

P/—p/
N

/
y

vad WIEhRY
Teh R YaqH 239 B 1 Fe Tertiet, Stet | Stfee™ T e SEEehEe |
forer gran & qen SR § & B © (Rt |

Afeha aTgHed ¥ 7€ Ieid g¢ NaOH fae@d H et PH, 31 2|
P, + 3NaOH + 3H,0 — PH, + 3NaH, PO,

(Tifeaw BEAHIEwEe )

P, e § HIUF qA1E oF ROl fSH HI0T Sheet 60° T R, A
TITRRY FH T qen g i § gul S greeenst @ st
fepaneficr gt 21 7% 919 | asft 9 3 Gshgsht P,0,, o HoH Y9 4 a1 €

P, +50, - P,0,,
7% fafeed sqehona P, e o o1 gar & s fost 7.2 § fe@rn @ R
A RERRE
TAd HEHRY i 56 AR FERe § 573K 99 W FE Al 9 T wH W
W el @1 S el HIERRE i S=d < W T fHA S ® ol
TIEhHIEh Tareenel 1 Aot ure gt €1 ol HehE
« aﬁ%é@rwmwﬁw%lﬁwaﬁ? arfertien e
T TS HE SEUCHREE B e 31 THRfe ®9 9
//_ AT HIEPRE, T BERRE 1 qoi § agd &4 fepamefia
P g1 21 72 IR H G T g 9% Syt e ¢ o
P, WIhel® §Eell & &9 § TH-go 9 I @A € S
fo 7.3 o fammn w2

T WRIERRE

HT HIERRE & A & B €, o—shiell HIThRE el f-ahrell HI1eh E|
W HEHRH 1 803 K W, I Afetehl H TH i T o—shiell HIEHTE Sl
?1 39 9 ¥ Sedurfaa fohan <1 Wehdr € 1 3ok TR STUREE, Teheaner
o1 e Bid €1 9 org | eMedieha @l el B—ehrell ®ITHRE Yod
TIEETE 1 473 K €19 a1 Soe /6 W TH ek a1 Sl 81 98 oI | 673
K T &l Sferdil

o=

TIEE, hicadd HITHES i wia 91 a9 HCl ¥ stfufsan g a=r St 21
Ca4P,+6H, — 3Ca(OH),+2PH,

179, p-=dth o q@



STEeT

CasP,+6HCI — 3CaCl, +2PH,

AT |, I8 Toid HIEHNE i CO, 1 Afehd aTdrenel § Hix Fifeeh
qrel faera & @1 T Yok T S )

P, + 3NaOH+3H,0 > PH, + 3NaH,PO,
(Gifeam g HIEHES)
TS RN § 9% ehaeHeid il @ Wfhd P,H, A1 P, o o I
Sufterfd o SR 98 Soeeie 8 Sl 81 AYhsd § UE S o fay, 39 HI

o sawifed forar S €1 foe wremifem smEeEe (PH,I) 99 ST St KOH
Y sifaferan U9 W HERH 2 2 B

PH,I+ KOH — KI + H,O + PH,

Rl
Tg T CTEH, T Hell o THM T el $tedd faiedt 9 €1 7€ HNO,, Cl,
T Br,, S STRTehReh! o oTil bl SIfcgas H11 o ek | o7 W foewifeq
2t 2

Tg 5 | oTifers w9 § foeia 81 PH, &1 Siei foerm wehmn =t sufefq
¥ foefed B/ oel WEHRE o1 H, 31 81 HIW Hethe 91 WA TN
g g1 STaEifid T W HIq HEEEe W e

3CuS0, +2PH, — Cu,P, + 3H,SO0,

3HgCl, + 2PH, — Hg,P, + 6HCI

TIEHRY I 1 e ool G § qo STl oh W1l RIS
FifireR I T, IO

PH,; + HBr — PH,Br

TR T Td: Thd S I doh-ish! ®Y T STAN gt faredl § fopan S 21 ohfeqam iz
T ShicTaw HIEHES & IS i Bicd ik TR § theh T wmar @ foed 9 S et €, et
& oIk Tohd o ®Y H HE wIl B T8 yEUE § oFf T Bl F)

SRE201 7.6

LSICSREREN

e e ¥ 97 fag =X whd § fF PH, ®1 ¥fa awmem 22

PH,, HI S 37l & fopan shaar @ o PH,1 o9 © ST 918 <@l € o g9kt wepfar
R T

PH, + HI — PH,I
THITHE AT R THIRT T 1 SUfeifd oF wRUT PH, S0 il o o™
BN H1 TE FE B G 2



aGAfEd a2a

7.7 PH, ¥ PH,” &1 3T 101 aiferek 71 12

™ F &2

7.8 1 Bl T S Y0 WERRE K CO, o Afehd ameRor § Wix wifesk drel oo & @

7.8 BOERAP  FEFRE T TR F F0Es 1 i

TGS

7.8.1 WRIERRH
EAEESIMES]

y,
7

Cl

{fav]

w

a

Cl

PX, (X=F, Cl, Br, ) 9l PX, (X=F, Cl, Br)|
fa=m

IE YA HIERRY T Y FAE vaed s ¥ W B @
P, +6Cl, — 4PCl,

Tg AT FAREE i Tffehan ad HERE o 91 a9 off o feran
e 2

P, + 8SOCI, — 4PCl, +4S0, +2S,Cl,
T

T& TR deftd 39 ¢ a1 6 i Sufkfd & o srusfed @ S B
PCl, +3H,0 —H,PO, +3HCI

T& CH,COOH, C,H_OH & —~OH 9e 5 s Afeni ¥ fohan e &
3CH,COOH + PCl, — 3CH,COCI + H,PO,
3C,H,OH + PCl, — 3C,H,Cl + H,PO,

! TRl RSt & S =l fom o fwman € e wiepiig SP° wid #1
7.8.2 TRIEAH e
RTEATES THITHRY UANIES Yo IThE k1 o FARH o enfue o erfuferan o
T

o

P, +10Cl, — 4PCl,

T HERRE W SO,Cl, F1 a1 gR1 ot s S et T
P, +10S0,Cl, — 4PCl, +10S0,

PCl, T% Teah! HIq-¥ad USSR ¢ a2 79 91 § I8 Wl ST9Hfed gkt POCI,
[ T IR 3 BRI et H uRafdd & S )

PCI, + H,0 — POCI, +2HCI
POCI, +3H,0 — H,PO, +3HCI
T W e eIl B § TR tfush T e o faeifsa e S 2

PCl, —™ 5 PCl, +Cl,

181y p-lh o d



€ —OH HHE I i -1eh ATkl o T AAfehan shich 3= Tl =i
H ufefdd % < 2l
C,H,OH + PCl, — C,H,Cl + POCI, + HCI
CH,COOH + PCl, — CH,COCI + POCIl,+HClI
Tem faafSid &1qe PCl, o @181 TR % R TA FAREE s 2

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

cl THRT STAN D Shisifeh AMTeh] o Yo § fehan Sl & Serewoned—

. C,H.Cl, CH,COCI
;5 79 a1 T grewenstl § SHR! HE ey iRt e @ S
- 5 ol Tl grtan T #)
Ep o T @i fRefia (equatorial) P-Cl 3T Toged 2|
Seifer |1 @1efid e (axial) e i @ 98 € HH G&F HRO TE
Cl 2 o Torefia e el 61 qor o 1efid (axial) S Il 9 AfHw
HieRoT giar 1
3 Wl ¥, 98 T A o [PCL] [PCl,]” &1 W@ foemm 2
Cl z, ﬁ;ﬁ ¥ [PCL,"] SIS Bl € T KU [PCly| STewherhi
Bl 2l

SaEeor 7.7 PCly 78 § o1 i <@ €2
zar  HI 1 Suftafd § PCl, Wei-31qEfed g HCl & ¥ i 2|
PCl, + 3H,0 —H,PO, + 3HCl
GEER01 7.8 91 PCl, o Uil ST HOged &7 T SW & gfe Hife

g PCl, %1 B fgffrt wwemn B1 g <l FRefi@ (equatorial) P-Cl 3fisid
Tu €1 W QA el ey fa= # e el et @ W €

aGAfET a”et

7.9 I T ® 5@ PCl, H T FW 2
7.10 PCl, &1 9’ ot H Sl saeeq stfufsran o1 wqfera wefiereo fafe)

7.9 BRBRAD HIThRY 3T Sl TRl ST €1 HIThRE o Heyul st T, s+
siterel 3T i fafy qen 3Rt FxEAIeT | Iufer | sifaaiies sTEsl &l areft 7.5 °
e T R STl o Tered H,O ST S1eal O-TRHIY % Fev i a1 WM
1 3ftc ¥ WER Heiferd eid &1 %5 Tecqul stieisral o1 9= fot 7.4 o
SRR

LSIREMERIGH 2



AR 7.5— WITHIH oh RIS

BRI IER Y H,PO, +1 T P-OH vod P, + &R
(TSI ) 3 P-H
TF P=0O
el HERRY H,PO, +3 3 P-OH P,0, + H,0
(TRTEPIFTR) TF P-H
TF P=0
TRRIHIEHE H,P,0, +3 3 P-OH PCl, + H,PO,
T P-H
3 P=0
BRI H,P,0, +4 IR P-OH e P, + &R
3 P=0
TF P-P
AR IERINE H,PO, +5 @ P-OH P,0,,+H,0
TH P=0
RN eI H,P,O, +5 IR P-OH T TIEhIRE
T P=0 T
T P-O-P
T IEhI (HPO,),, +5 9 P-OH THICHRY 377
T P=0 + Br,, 9= et § T
[ = P-O-P )

* Shael gl ®Y § AT (HPO,), o Fasiord e arvit 4 fa v &1

A :
» @ o u/(}@ a/?a/ﬁg

H,PO, H,PO, H,PO, H,P,0;

TEAHERE 37 AR 377 SUTHIEhIE 37 TR 37
: 3/3\
3/§\ @9/

@

N
o)
ford 7.4— HICERE & FO ‘3
79GSR T 9)
= (HPO,), (HPO,),
TEHALGHH TR ok 3FFe AT R ER I S

@88, p=i® & qd




affeReaTeA W TSI 3771 TATISH g =Iqohereh 9 & o oy Tear 21 |t
3Tl § FH-9-FH T P=0 3TaY 921 Tk P-OH 2764 Bl 21 37 sTeiera
o, o8 wiehRy shi et STerdierton e1areen (+5 9 %H) gidl €, P= O a1 P-
OH aTsieif o eifaftad a1 at P-P (S H,P,0, ®) &1 P-H (S H,PO, )
e B €, TG A1 | IR S +3 SRRl STaen ool 39 STl b
wafa, S=a = Fre sAfereienon stereenati § SrEmIiad e arel Bl 21 S0l
o foTu STATHEHTE 317t (A1 TRITHREST ) TH i TR STEHIII ST ST
TeRifier 3T (A1 TR STRT) del BIHT <l 2|

4H,PO, — 3H,PO, + PH,

e ot fSH P-H o1eel 81d €, Yool 319=ireh 70T ol & © | gHiferg
TR TS 377 § < P-H 37/ BF o N 98 Teh 3750l 9= ¢ adl
3 I & fAU AgNO, FI wifeask =il # srufea X 3T 7

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

I P-H o7& 3TFAIRd 8ot H' 721 3d a1 &ehdl | ohis i1 T8l
A1 et o B BTEgIS WHIY] S AT B &1 S 3T eieRdl Scue i
%1 P-OH @1 ¥ adisF & @19l 98 &d ¥ s6fee H,PO, de H,PO,
o9l fgamea iR femeta €; @ife H,PO, *1 91 § &1 P-OH 37y
dem H,PO, F a7+ B &

SEEe0T 7.9 I H,PO, I TEAT & TR W THHT S0EH FaeR iy TR FHT Gohd &7

gar  H,PO, ®, 3 H W] P WA ¥ e oTafed &1 & S 39 o7t ol sTq=ass o

% 2

qGAtelsa a2

7.11 H PO, &1 &RHal 1 272
7.12 1 B & 59 H,PO, &I TH H 27

7.10 af 16 @b dca

7.10.1 3qASET

LSIREMERIGH

3TEd |ROT o a7 16 H SAfadisH, Hew, faclitem, T aeon dieit=m
ffeq €1 78 Feft-Fft ShoheiH T FT TR ST ST €1 F8 =8, 9 ok ferg
T 9T o I8 W SFed— g1 € AU HoHL TS THoh GHATYE 1 HIR o Y
UM BF 1 SR SATa il 81 Afeehiel st @isil o o1 af tferfisT 31efen
Gl 3R =g ol o 311 WSE T W €

geeft W Gl d W U oA qed eifesh wear § Ut St #1 Uit o
FSIHM T T 46.6% 3T o I FAfHd €1 Ik 919 | 319 o 3TER
20.946% 3ATFST Bl B



Brelilen Uil § Tehy 1 STl sherel 0.03 W 0.1% T, W e
o Hewl Jeaddl Howel o ®9 H FH CaS0,.2H,0, TI§H @&u
MgS0,.7H,0, &2 BaSO, 11 TehEel & &9 H 7ol PbS, I9E =is
ZnS, HM TR CuFeS, ¥ TE S T TH 1 Fed W1 Sarargel o
BIEEISH TehES o &9 | U Sl 81 hreeh qeiel; Si— 272, W, e g,
I, WX, e 99l S W Hehl gl B

oM e ST Iohies SR § U1q Hores! aell JqUsel o &9
¥ T S #| gty gepfa | eifam qon gifem it o fase sag &
w9 H g S 2

a1l 16 o WECYUl WHITUE e Hifeh 107 Seh ok [ord o SR
R GROft 7.6 W U MC E) gy wenivaes i qen TEEtTe o SR St
wafai 1 fee=m = & T 2

ARUT 7.6— & 16 o Al o KB Hifdes 0T

TIH] ShHTh
TRATY] FAEE/g mol '
SR fa=ma
HeHass 591/ (pm)*
st 5591, E* /pm
ToleR e T
/A HkJ mol ™"
T et
(AH,)/kJ mol’
GEseAL

T /g em (298 K)
RSRICYA
FAUAHR /K
TR Syare ™

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 *5d'°65°6p*
66 104 117 137 146

140 184 198 221 230"

-141 -200 -195 -190 -174

1314 1000 941 869 813

3.50 2.58 2.55 2.01 1.76

1.32° 2.06¢ 4.19° 6.25 -

55 393" 490 725 520

90 718 958 1260 1235

2-1,1,2 |-2,2.46 |-2,2,4,6 -2,2,4,6 2.4

“gohe T " T WA e W aaeisre T g2ivig qwR | uwaae €9, 673 K.
* ST, ST FSINTES], OF, 9T O,F, H Shuvl: +2 T +1 Sd1eh0] syl <t 81

7.10.2 SHEEIeh Ta=IE o1 16 & acii & are i o ©: soee B9 & 9o WA st e

7.10.3 UTHTI] qLT
SIPEIREES)

nsznp4%ﬁT%I
1§ IR 9 A ®I AR FEH W HI Bl G&A § gig o HRUT A q

o] Beenedt & A o i gl 21 qenfy stferdie TATY 1 SRR STuEs
e B Bl 2

185, p=dteh o qA



7.10.4 3T TEredt

7.10.5 BTG oIfe
TEet

7.10.6 TaelRuTaTRaT

ol o e T A ST WS Ot § Sl Bl B HeRT 0T SR |
gfg 21 quft 39 ol o del 1 SIEAA Tedt 1 7 ol 15 o Hid et
o el @ T B €1 SHeRT R0 7 © o ot 15 o el o stfafie et
W SH9RA s fa=E o p—shersh Sufterd B 2

SIS TTHIY] h1 GEeIG TR o RO U] Seiae cfedl Toedl Tohl i
TYET HH HOMHF eidl 21 defy Goewk § wifdaf@y qF IH: 39k 7w
FUMHF B 9 2

TR oh 1%, SRS i foR[ERITH Al 1 AH, §9 dell § I=aad sl
Bl =l o qRwr) sheish W gfig o @1l fageeRcARar § St eidt S €1 3o
e weRid g @ for i o dieiifm o e weron | ghg gt 2

GEE01 7.10 = 15 o GTd SAEdl o dedl i gl § ol 16 ok el 1 YUH ST T
U WG 8 el €, 12

gal ol 15 o dedll W Ao Tt Wi i seieeiten forE % p-here B B
37d: 16 o qcdl 1 ol | S99 9 geiae i fehter | wga oifue wmn o el
FT STEvIHA Bt T

7.10.7 <ifaer ToT

7.10.8 TR TUT

LSICSRERIEN o

a1t 16 o el o wD Wifder U1 GROM 7.6 H RE T 7| sfedisE qen gl
a1errq, Faeifram qen degftem suurg € Sfeh TelitEg Tk org 81 dienfem
et B € 9o ored o1y © (1Uig 13.8 &) | weft el sroeyar weivid
# €l § i #) R ded W WA wAlE § gig o WY Terld qu
Tl | gig et 81 SATRiSH qe Towh o Toish 3R T2 o Hed agd
AR AR hi STh! TR o SHN W GHSAE S Hehel &1 TS
TR 1] (0,) o ®9 H faEdH i 8 SHfth Heh g 1 (S,)
o &9 ¥ foemm e 2l

JATHRITSHITT STETATT qAT TR Teramsiierar o wafaar

T 16 o dod IR ATl SEET (WROT 7.6) e @ ®1 -2
STTSRATRTOT STarEel o1 TTfred ot | A9 et S sedl €1 Wit siau g
2 SfIFIRTT ST YR hedl 71 Ao ki TR d sgd S=d &M
% HRUT OF, o SIEN i BT HT FoT0H THhT SARTHIT STawen +2 21 TE
Shelel —2 RUMCHeh STTRAIehT0T SToeel Suidl &1 off o 31 dd +2, +4,+6
SRR SHeRATT T &, Afeh +4 qe +6 SAfersh T &1 Fewd faetifom
AT SAfEH TG SHRdIS o T ARl | +4  STRAHI0T STaen qor
FASA o Wl ATkl § +6 AR e <uiid 21 ot § e 1 3R wed
W +6 SATFHIHN ST T TN Fedl € 3R +4 AR STaeen
e gl & (31fRd I8 U9E) | +4 q1 +6 STeRdIehor staeeqsti o tseH
Wi €9 Hegass el 2




IS Rl T TGN
fodia omad o Sufker p-sleh o o7 WIH i Wifd SIS T TR
e $Hh B HT T S (SRS oh HRUN Bl § B SHR Tl
=9 fagRoTcHeRal o6 YHEl &1 T fafime TR0 51d § Jad sRgieH a9y
1 Sufeerfa @ S foF H,S ® =& o S 2

SFHSH | d HeTehl i STTUMEATT o FHROT STh! FegarShdl 4 T G
Tt 7 3R RR | 2 T tfrh g T SE SR ot & o7 el H GaASTeRan
HI91 1 FIdR 81 Ghel € IR qegasthdl 4 9 31fe it 2l
(i) TS o ufa feramsiterar
it 16 & Tf T H,E (E = O, S, Se, Te, Po) THR & FEIRS T 2
TEgRE! o HD O AR 7.7 § KU M F) R AT 00 H,0 ¥ H,Te T
Tl Bl A o1 H gfg i o § A 6 SR W W % fau 54 (H-E)
oo el § i g wHen S ehdl &1 99 (H-E) T woed § o
o = 1 SR AH W FHH B o HRU BEGES| o A9 wfFE ¥ | H,0
T T H,Po T HHT Bl T1 5t o Al Teft TregrRe eTu=me o arl
2 ¥ de T O H,S ¥ @k H,Te d% =gl 2

RO 7.7— A 16 o q@l o FGES! o T

o

e /K

FIUHIR /K

H-E {ﬁ/ pm

HEH =17 (9)

A;H/kJ mol’

Ay H (H-E)/kJ mol
forare feermian®

* ST faera, 298 K

H,O0 H,S H,Se H,Te
273 188 208 229

373 213 232 269

96 134 146 169

104 92 91 90

-286 -20 73 100

463 347 276 238
1.8x10°'° 1.3x10°7 1.3x10™* 2.3x10°°

(ii) ATeRIS o fa Teramiterar

3 |t 9@ EO, A2 EO, YR o oSS o ¢ W&l E = S, Se, Te @l
Po | 3TSH (O,) T T SESIEE (SO,) T4 & S e srsimee
(Se0,) TF 3 T TESHFEE I TT=EF 0T SO, ¥ TeO, T HH Bl STl
21 SO, TH A € Safsh TeO, Th HHAHRE 2l EO, THR o SFEe]
o FAfafier gewe, faedit=m qen Segfem EO, Yo o STeEs (SO, SeO,,
TeO,) *ff TK 21 Il YR & SAFaEe AT UHhfd o e &

(iii) EeiTT & ufa feramsiterar

it 16 @ d EX,, EX, 991 EX, YR &% 3% eiee oM §, 9l E ¥4

il KT UG B A X Uk BaAleM €, TAEEl hl T ok WS Kl HH 7
F>CI>Br>1| RoReEel § shoiel SoRTRISNEE & Tl dage e &1 |eft

187, p-dth o q



S&E0l 7.11

TRAHARRES T YHfd % 1 STR! GO TREARIE eI Rl Hew
THITIAREE, SF,, fifatfia #rol @ sreron &9 9 el g 2

TISRESl § ¥ SF, Th 79, SeF, %9 q« TeF, TH 39 7l ¥
BHATHISANEE sp°d Hehild B ®, 31d: geh! Ga Brerivie fgfiRfaet gt ©
o wh e (equatorial) Tefd W Tk Tkl Seiei el Bl B1 98
i H-67 (see-saw) SAfHMG off FHear 2l

TS i BIEH T G SEFANES a1 SEAEREE SW &l TE
TReAEe SP® HHUl g S € 91 Sqoheishid HLEl o Bid &1 garte
HHeee fga@ft (dimer) Yfd & € S® S,F,, S,Cl,, S,Br,, Se,Cl, del
Se,Br, | 7 fgedl 3aee = yohR § srgwMuiad g &

2Se,ClL, — SeCl,+Se

H,S, H,Te Wi 373 %7 A T €2

zar o H A Wy IR S W aY (E-H) fodet wOd o s 3 o Rl e

TN # gy e B

qGAtelsT a2

7.13 FEH o HE@qUl Hdl hl Yiaas Hiru)
7.14 T 16 o T o TSRS o AdY W@ o %A hi fafau)
7.15 H,0 T 39 9o H,S 9 i 22

7.11 s3lladGel e

LSIGSMERIEN.

TSRS, gERTen § frefefed fafuel € g 1 S 2
(i) ST o ool S SFeiiel, Tgeel qe WHTHE! i TH e W—
2KCIO; —5—>2KCl + 30,
(if) Sgd THERR SO H e o qel o SRSl 91 B Ul o STEa
ATzl o ardrg ferse gr—
2Ag,0(s) — 4Ag(s) + O,(g)
2HgO(s) — 2Hg(l) + O,(g)
9Pb,0,(s) — 6PbO(s)+0,(g)
9Pb0O,(s) — 2PbO(s)+0,(g)
(iii) TEEISH TRIFIES T & SARE S8 ge fauiferq «iqe qon Hris
etz g faifera eies STet den ergatierdier <t &
2H,0,(aq) — 2H,0(1) + O,(g)

ek T W W 5l A1 o W SR ST Hehal €1 STl o oEd ST9Ee
Y BESISH helle W a1 AfRiieH e W g el 2



it &9 9, SATRIISH o1 § W &1 Sl €1 Teel e SEeiaEe
T STt oY i € 7, AT = TG 1 Jfod L © e N rge
BN SRS a9 SEsifaiSE I e

ful
RS T TR, ToEH T #1293 K 99 W 39! 100cm® S ®
ﬁWS.OScmsaﬁ@ﬂTW%ﬁ?ﬁ%,GﬁﬁFqﬂﬂﬁmwgﬁﬁﬁém
e B1 98 90 K R Seliehd q2 55 K W 9 Sl @1 Sferdfist 9] o i
Toref Tt — '°0, 170 o1 18 OI Seig i i §H W& & g W A
anfoareh AferdioH w1 STeeshia el faetemn & (3@ el XI @A g
Thh—4)1
TRfeH, ohaet 3 oGSl (S Au, Pt) 991 %3 Sche Tl Bight
o Gt ergedl S eruget o @ wiefl fohen el €1 sEeRt o i & WY
I WA Yool SSE e € S sifuferen SR e @ e @i §1 weliis
Afafhan 1 YW HH o fIU I=A 9@ A9 H1 MEYIRA et © i
SRS - 3TereTo Tgaier b1 ey foraie Toiedt S= (493.4 kJ mol ) =it 21
STPSHRIIST T ergeti, Tergeti den e AfTw o e w3 faferar =
& T -
2Ca+ 0, — 2CaO
4Al+30, - 2A1,0,
P, +50, - P,0,,
C+0, - CO,
27ZnS + 30, — 2Zn0 + 250,
CH, +20, — CO, +2H,0
D AMTehT 1 SATHT SRR Bl 2
SE- 250, +0, —%% 280,
4HCl+ 0, —<%_9(Cl, +2H,0

ST

M Y99 991 <84 Wiehal | 28! Tl o 3ifafiaa SifedisH &1 YA stadiugifeety afee H;
3TTh HIqetl o e H, foRive Wia o fau Bt ¢ Sifuewd STl sTafus SuR W SeH!
AU THARIEL | SRS oh fafeiel 39 fohu s €1 %o Sfiedior o eesiiy S SUAl o1 <8
Tl & FR IS & oAU foreqgwit qaE UM 3l 2l

aGAREd a2a
7.16 Tr=fafed § € ®F @1 dc sifedisq o oo Sy sifaferan 78
Zn, Ti, Pt, Fe

7.17 Trefafea sfaferanstt 1 gui i)
@ C,H,+ O, » (i) 4A1+ 30, —

189, p-=dlh & q



7.12 @A

7.13 3G

LSICSREREN.

S 1 forelt o1 9 & @y fGeih Afitw sfiuEs weam €1 S fw
el S S e B, SIS e WROM ok SAfishal el W SAfHfeRar ek
eSS 81 UH 9gd U ST § ST Teh o, I A1 A e S
21 sl #1 wefa qun N H srafue faear 21 sifemEs W (S
MgO, AL,0,) T I ( Pb,0,, Fe,0,) & Wehd &l WM el &
3ok STRATT, &R T AU SHALH TN § oiehd kel ST Tehell ©| SHTRAES S
STet o Y WA T 3T 3 €, STA SAIES e 8 (S’ SO, CLO,,
CO,, N,O, ) SSeXoned SO, Sl & 9ol Fam X H,SO, 37 Il 2l

S0, +H,0 — H,SO0,

A 198 o STER shelel 37eTq SATRIES et e & W HD Higel
% SifaEEe fH YIg H1 Siaieh s/Ewe 3= Bl §, STl B B (Sh—

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

SRS S 9 § R I ¥, AR SeRe hEan ¢ (S Na,O,
Ca0, BaO ) ST CaO Sid & e AW & Ca(OH), &R @ T

CaO +H,0 — Ca(OH),

I el SEIES AR B &1 6D i SATEe 5d SToeR
el i €1 o oTelld qe R Sl WehR o Sfiesel o T TRl
B1 T SAEIES] 1 SHIAUH! SIEE Hed S| o STl qe &ehl, T o |
sAfaferan w3

ITEMI— AL,O, 3l 9 &Re! ST o |t fopan e 2

Al,O, (s) + 6HCI (aq) + 9H,0 (1) —2[Al(H,0), " (aq) + 6CI (aq)

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

T2 UQ ofiagEe € S 7 a1 oTlg e € 7 & e 3 R S
#HHEE HEAM T CO, NO 91 N,O S 3fiaarEel o ST
AN SfieRdIST T STREY €, 98 3ol forameiiel gt € foh o a1 1 S=rg
R I T THA T SER0 § FE @A FE 20 km H9E R AT G F
TR i Sufterfd o agreda e 9@ ot )

T 3SH WA -7 I W fafwon (Uv) #1 eifered amen @ o= 2
fot=m

ST 1 T TR o A PR e e @ TR S W s § et
(10%) @ St 2|

30, —» 20,  AH°(298K) = +142 kJ mol"!

<{fer afferdisT 9 M o1 foe Teh SSAII Yohd , o7d: Eeh force
o T oEa fage &1 S eavas ® difeh gHe fased | 2l



e S BT 10% 9 3Tferes |igal o1 STevaehdl 81 dl S s 9l
1 STAN TR S Wehd ® A1 Y SN (385 K FEeHih) i UH 5o
siferdis © iR o o wefaa fRan s wehan <

o
I AN Tk goah! a-iell 119, T80 el g9 9o ST-hen 39 e 2l
TS i SAfererioTes e et € 3R oSt ann § 98 eifehier el gl Wy
Ffg Figar 100 91 9fd fafd== (100 ppm) & ifs 9g AC @ va9 o |
argfaen et @ fored fed 9 firdelt Sco= et 21

A SHTdRE Y ¥ SRl ® ger § ewerh ©; wifw sEen
aAferetor W ferere @ ST go (AH SROTeHeh) il @ 3R Tt (AS ©HTeeh)
¥ gfg il €1 S 99E Uh-gH 1 ol hd & S gHeh Sifedier | qie
& foru fitss o1t (AG) aftada =1 siferh SoTTeHes 0 29 &1 39fey o8 areel
o egeEiSHe T € T AN w1 Ieu Wigdl Yo faehiesw 8 Hehdl B

T g AW ¥ oS SRS gad & o wRU (O — O, +0)
Hoel SRR el €1 ST o U 9 o HowiEe Hi oE Gethe H 3R
AAEES AP 61 SEEH | Aferdieha wLdt 2l

PbS(s) + 40,(g) — PbSO,(s) + 40,(g)

2T (aq) + H,O(l) + O,(8) — 20H (aq) + L(s) + O,(g)

e S, 9N TR (I gieE) (pH 9.2) ¥ Sw yieRifea wiefiEy
AEEES faetem o e | sifaferan idl € @ SRS g Bt ¢ foraen
e Tifead aEEehe foerem o T STIAE e ST Hehdr 21 q' O, W
% R 1 WS oy B

AT <9Iid © o eisH o sieEe (faviv w9 § AEfes sfeEEe) seH
o W1 Tt el § e B €1 3T: 98 qed ¢ foh gueaifes sie famm
o TpmE a9 9 SAfSd TeeeH ATIEe FUd agued § S WX i "igdl
¥ 3 Ifd ¥ &R0 X @I B

NO(g) +0;(g) — NO, (g) + 0, (g)

TH 3N WA 1 SEU G GEadl HIAEl o SuEn @ € et suEn
WA S qe yeiidaeR o &9 § fehar s 2l

AT 319 § <) SATerefiST-Sferdior 3treel efengal ¥9H €1 (128 pm) 31R
St fop aTiferd © e1o] ol @ Fored sues o e 117° 21 I8 frefatad
T Y@ wU T ST Hh B

PANGRR ST N
of 0T ol N

LOly pdth o d



SN

e ek (SHATEM) e forshret qen Stet st ARfed (Fei) #E § SuEn fhen s 21 gHen
Jeii, grefiela, oTe qen Wid oTfE w1 o & T off ST fRa S 21 UreRe T % SaeA
¥ 98 TH AfiHREs & €9 § FE H@ B

agAREd 92

7.18 O,, TF T NFIRRE H1 e i foban FLd 22
7.19 O, &1 AFHH Mheld 9 foran S &2

7.14 AcH B
3R

()

forT 7.5 (&) fauwactars el
q4' S, ad a

(@) S, &9 GL=AY

Hehl o I TREY B o dieht fauaetaner (q—Sewl) qe1 Tehaare
(B-Tewi) &Y A Hewequl &1 Hafd W faurcsne Teh et STRe € S
369 K 19 W T & ¥ Tl (monoclinic) He® § ®9idid g Sl 2

fauneaner Tt ( a—9FhT )

TE FAWEY el T 1 Bl 2 Torept T 385.8 K qen fafyre sret 2.
06 BT 71 fermeene Towl & foheed Mo Rl o CS, H foerad #
arsfighd ek oY S € 98 S | SIfeed § g w Wl H i,
Tehlelal o $eR ¥ faog #1 78 €S, ¥ quidan faom

THANYH FeHT ( p—HeHT )
THHT TeHiF 393 K ¢ e fafere w9 1.98 € 7w S, ® faom €1 gew
o 3T WEY I 9 o fou faodcianes ek o1 Tk avadt | foererment qen
I} I o 31 A €1 79 I9El | I fvg e B1 S o o gen 5o
et T STar ©1 99€l ol geM W, WEH, G % SMHR % B-Uehl &
foreedt o d 2

I€ 369 K o S ¥ T TR ¢ qe1 3Heh A4 a9 W o—-Fe®hl |
wqIAfd 81 Sl 21 $Heh foraiid o—Fewt 369 K § i< a9 W Tl € qen
THh SR d9 W —Feht § TUaRd e St 81 369 K W <Al &9 €t
S| I8 a9, 9O q19 el 2| fauneiae qen TwAdie el 8l et
ST § S, T B T U8 S, v fafv yER ¥ wepfer st fafu=
foptectia Gt o) €1 <A oTwEd H S, derd Wehfad gt € qen
fer{ier®h R (crown shaped) Bidt @1 fveaes famg fomr 7.5 () o wefyfa
w1 T

fusel <) <! § ToH % SE WA el fhT Tu g i 6-20
Yowl TRAMY] I Foid el 1 Gedl Sy god § wdl ®9 URo w3l @
et fomme foet 7.5 (@) o T9iE T €

GEEQ01 7.12  Fehl I i G §Y FIah aeR ERid Sl 82

Bal 9T ST H Wowt SAfeeh €9 W S, o] o ®9 W wEn 5 7, e 0, # We
WfaeTe enfdedt o« H STfAq SoiaeM € o FRUT STIgeehe i 101 Y& 2 8

WA fagm 92



7.15 Ac®R

fa=m
TR STZSNFATZE Tethe ohi a1 A1 e § SfelH T el adl € 91 €1 geq
w0 H (6-8%) FoHT ZESAEe ff 9t ©

S(s) + 0,(g) - SO, (g)

AR H, 98 fRdl GewEe ® Hix SR v oF @il St
Feh AT 9 o9 S 2

SO2 (aq) + 2H" (aq) — H,O()) + SO, (g)

TIFT AT ICURA THEE STIh] & o § e & €9 § 2l 2

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

9 ! I FH o T 6 GR KSIhd fhA S © qen Wit o fafaed
o e T fern s 2
hi
Tehl STRATZe il Y aelt TR 19 ® a1 5ol | setues e 21 98
el A9 9 < THSH W W gfad gl @ 991 263 K W Seerd 2

TEH SEAFAES Hl I H Fallfed HT T ToRH 7 F1 foera e
= 2

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

I Tifeam eReglaEe faoem o @y o ¥ sifafwan e wifgam
HohTee ST & S foh Hodl SESEe i 31 sAfes |en o i stfaferan
F e TG HeHTEe T 2|

2NaOH + SO, — Na,SO, + H,O

Na,SO, + H,0 + SO, — 2NaHSO,

S qAl &R o 91y ffeRar H Towhi SEATEES 1 SHGER FEd SF
s © agd Hetd-Ser €l

TP TSRS IRFIA i SUfeafd § iy o 9 S fh 3R i
e FE A ¢ ARRT FH R TEERE FAES SO,Cl 3@ T TS
SFHSH R AAfead (v) SIS S i Sufedfd | STediehd il Tl
TESTFES S B

S0,(g) + CI, (g) — SO,CL(1)
250, (g) + 0, (g) —2%—2S0, (g)

T4 HeHL SPATHAES T i e HeR Hidl 8| SN 78 A
(II]) 3= i TR (1) A W qRafid s 8 qe el e wHTe
(VID) foerm =i TR & <@t 81 o1 &1 sifuferan 9 o qdemr o fag
B ECIEEER

193, p-=dlF o q



2Fe®* + S0, +2H,0 — 2Fe®" + SO + 4H"
=S \o" <. S 550, +2MnO, +2H,0 — 5S0; +4H" + 2Mn**
0. 0. ;

O .0~
SO, F1 1] HE T e I fafed T *1 AR FHL @

SRS

Hoh SESAFHZE 1 STAN Bidl 8— (i) IHY T U= oF e § (i) 7 qe1 WM o foisH
o (iii) OfdeIR, faGsmMes qo1 9eesh oF €9 H | Gohl SRS 4 Here o, difean
TESSHACHTEE q1 hicudd BRgeH Howhiee (3fRifeh WRA) %1 Sded el €1 59 SO, 3%
TR AU SThTEeh TRl o foiu faet@es & ®9 § Y gl B

qigAfted aga

7.20 9 1 Bl 2 Sd Ged SEATFIES H Fe(Ill) o0 o Sielid faeaq § 9 yaifed & 272

7.21 T S-O el 1 Ypfd W feuplt FIfST St SO, 319 I & M SO, 9 & A
S-0O 3TEY THIeH &

7.22 SO, 1 SUREfd &1 TaT ¥ TIIET STl €7

7.16 ATB B TR 3 ATt a9 § S

m HZSOS’ HZSZOB’ H2S2O4’ HZSZO5’ H2Sxo

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

T IS SRR B € AT ST GUFH TS FeRAT ST Gehell| THHT
s St faeraa | s1een @&l o ®9 § 86 2l

T ok HD Heequl ATl i ST o 7.6 # T T B

RAFASEHCHI R 3T e 3T (fferad)
[H2S208) [HZS2O7)

fera 7.6— GoHX & FB TEaq0l ATl 1 GG

7.17 AT ggd =

R fova o, gerfisr ot stfauecyel shenfes WA o ¥ T T e
TS T IS HWEIYT WehH 5N A RON ¥ Fu e 2

WA fagm 94



(i) TEHET YA YTHIZS STAEhT 1 a1 H Tl HeH SEFARE Hhl
ITRA HEA

(i) S (V,0,) i Sufefa | sferdisH = e sAfafshan wust SO,
F SO, # IREd HL

(iii) SO, I HewR 311 H RN Heh e (H,S,0,) T HE|

TewIfeh 7 o e 1 v o, ot 7.7 # famn man 2

S wl ig HewrRe
TR 3T 1 |HER
v v 5 H,S0,
¥
SO, + O

%% V,0 200 0— PN
ooaaoooo 25— N o:‘:":‘:
0000 o “o\’o\ W
%% E— 20N 0:@/ A
00 aooooo l 1%3a :o:ia‘
0000 W 2020 i PSR
0000 oos“/“
0990 099 s 0900
0000 Ilos‘o’\‘
%% %% 2220 00370

| [ecco L YN LG
o0 aooooo i \ \ 2200 RIS

|_/ o 0[&9 — L& ¢
l l YR E DRI CRED i
oy st s\ T st gfgeReE H,S,0,
e ™ ! fotereedt e
S Tideientor o AR B
fow R BIRGIHIZS o

ferd 7.7~ GeRRE ST & 3R & FaTg f7

W Gohl SIS FI Yol oh FUN TS TAFR ARl Sk 31
eIl O gad Y Yg H foran < 2

TeHEIfeh 37 o ScARA | STfeRiSH g SO, W & V,0, SRS i
Sufefd § SO, W HT & oAU sSR! SRR g1 1% 2

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

g faferan STEAH qen SchAvg © e o sifdfswmen § Stedd | e
Tl €1 3d: HH a9 3R F=d < I=d oAt (yield) o foIq Sugs feerfaat
& W qIhH SEd HH Tl e =ieT sren sfufwman i i el & s
HeRIReh 3T o ITRA H Yga §93 1 "aeM 2 bar 3@ a9 720 K aM
W R ST 71 SRR UREf ¥ 9w SO, W, Hig Tewfis o | ST
B affermd, H,S,0, I It T Set 510 SAferd 1 R wieh difod
TIgAT el Hofish 370t Il ok fera Sl ©1 Yok o Tad Tee aefl i
H oft wl o o fow saim o Swied S 9fRaTT |re-ane 9o 1 S €

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

(ifem)
H,S,0, + H,0 — 2H,S0,
Tk fafe g1 9T Gerfieh 31T k1 YSdl T 96 — 98% el 7

195, p-=tF o q@



LSIGSMERIEN. o

o

TewIflh 3Tt Ush TTEH, TGl defid 59 € Forgent 298 K a9 R fafyre s
1.84 g cm ™ 81 283 K A W 371 11 Sl € 91 611 K 19 TR Sl ol
B 98 Tl | srcrtren oA Fie o w1l S[ordl ], 31d: Hig Gowfieh 3Tl o
TR B T Tgd HEYH T 16T |g HeReh 377 i S | & A6
T, fH-+0 S =ifen 9o S9! AR fead & =nfeu

eI 3TR i T STfafshamt soeht e foermansti oF woraey
& () Tt araiierar (@) geel sl 7 (1) STt o 9id gee sy qen
(%) SATRRTOT ek T 07|

Seita foera | Gew]fieh vl 1 ST &1 =0T § e 8

H,SO, (aq) + H,0() —» H,0" (aq) + HSO, (aq); K, = 98d itk

(Ka, > 10)

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

K, 1 #feskh 99 7 <viar § fF H,S0, #fesa® H' den HSO, #
feitfora 21

forirer feorie (K) 1 aifreh OF et &1 31fursh gairan <eifar 21

ST AUl Rt 31 ST S §, T Hethe (S Hifedy Tethe 9l Hid
Hothe) Ta i Gethe (S9 Hifead gt dehe) |

1 aToaRfierar oF RV SerIeh TR 1 STANT SAfeeh arsaeiiel STl oh
3T TG U W Seqfed w o ferw fmen S R
2 MX + H,SO, — 2HX + M, SO,

(M= 41g) (X=F,CILNO,)

Tlx TRk 3Tt Toh Jodl fsier FHe 1 3 79 79l %1 owfsh
S ¥ ¥ WaIfEd ok Y R S €, A% 3 T gewfn o 9 etfafswan
T el Bl GeHReh et heifeh Uil | Sol frehiiEa whar € S gh et
FEleEge W AR fhar @ e )

C,,H,,0,, —2% 5 12C+ 11 H,0

TR W5 YW TRl Uh HeAH Yaordl i SN ¢l 39 Heed o
THHT T HIOHINh e qefl ASieeh 3Tl o o Tl 81 H1qU ael STeTgy
Tl & A Gewe 3Tt N Sl e St € den 59 uieha o Goewfi
T SO, W rufed 8 S 2l

Cu + 2 H, SO, (¥i%) — Cu SO, + SO, + 2 H,0
S +2H, SO, (¥lg) — 3 SO, +2 H,0

C+2H, SO, (¥) - CO, +2 S0, +2 H,0



ST

TeF[ieh 3Tl Ueh fueh Weelqul Sienfieh @ 1 fondt ez &1 sfienfies wmed 59 g o
YowIfieh TRt oh Seqe 3R ST | ST Sl Ui & MR W 3ffshl S Tehdl &1 Gogih 37eet
1 AT, TIRI ANMThT o SIS qe ogd 9 Aeifies wehwl o el €1 59 o7t hi Afuehisr W
1 SYAN ST o Seaed | fepan Sl @ (S0 SHIEE Tothe, YUHETHS) |
Yowish 3T o o1 SYA B

(&) USiferam o Imed H; (@) auiehl, JoIqi d2 ISeh] o AEIE(qdl oF SR H;

(1) 9IS SN H; (%) HIgeRHia FehHl B (SIER0N ST SYde Td A9l
% UgA HTgel o Ie H);

(%) TaEs =i | (®) 3R S SR o IAEA § ae

(F) TR ARt i @l

SEE9OT 7.13  d49 91 BNl § Se—
(i) hfewem wqeiREe ¥ 9% H,S0, faamn s 82
(i) SO, &I Ut # yanfed faman wmar &2

gl (i) I8 TESISH WIANES S Bl
CaF, + H,SO, — CaSO, + 2HF
(i) SO, TeT St © e H,S0, Wl =il 2l
SO, + H,0 - H,S0,

aGAfET a”et

7.23 I &5 H1 Seor@ Hifee 5 H,S0, Tt gfier fam g

7.24 HERI WA gN H,SO, 1 WGl H dfg 0 & fau srewas wRftufa i fafay)
7.25 W # H,S0, % fU K, <K, i 22

7.18 @Ot 17 & dea T, a0, siiei, S o e o 17 & 958 €1 3 o w9
®9 § o™ FEan 2 [T a1 § gerl 1 o1ef € w9 qen Sy 1 e 7
I AT efd A0 U B o] Beds stfa fepaefial erurg ac €)1 o
1 o 2 %1 a8 o 17 o dcd it S99 | wgd SAfersh TH < §1 o Sara
I AROM o 7= I ok qodl W A&l U S| 3ok e den ifds o
¥ off frafa ofied @ €1 TRdA edredt o 2

7.18.1 STl TGS SR FAA g | U 7 Safeh SIHH 1 S w9 W H|
TR Fea faeid TsiiEel (RN CaF,, FaEe Na,AlF, de
IS 3Ca,(PO,),- CaF,) ¥R ot o | =t e, wredi, Sfaif <
sfgeal qen <l & Suftem et 21

197, pdth o d



Tt u o wifea qrefyem e 9 shfevEd % aiEe, sEe
A STEETEE Sufterd B ¥ ifeh geHddl e Gifedn sge faeeH (Ko
S 2.5%) 21 Ik gC 9t el o difeam diNge den SRAeEe KCl -
MgCl, - 6H,0 S Aifiteh Sufeerd gid 1 e 9ust Sfidi o @ § STarEi gt
2; 98d 9 9YH UEW § 0.5% EeH aen faelt weedier # 0.2% %
Tifgam aEige uren S 2

a1l 17 o Tl o WATUEe del Wifde 0 U gt o o |y
groft 7.8 | fu T )

ARt 7.8— TEASH! o UXHTTUSR WE wifaeh T

U] SHHTR

AU FeTAM /g mol
ot fommra
TEEISTR ﬁ'lTR?IT/pm
ST '%lEIT/pm

A TEedt/kJ mol!
TR Afer TR
forgd  SRUMcHehdl/kJ mol
Ay aH(X)/kJ mol™
eI /K

FIUR /K

A/ g cm™®

{ﬁ X - X/pm

ey foas T/ (kd mol)
E°/V*

9 17 35 53 85
19.00 35.45 79.90 126.90 210
[He]2s’2p° | [Nel3s’3p° | [Ar]3d'°4s’4p° | [Kr]4d'°5s’5p° | [Xel4f *5d'°65°6p°
64 99 114 133 -
133 184 196 220 -
1680 1256 1142 1008 -
-333 -349 -325 -296 -

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

a T b T @l ¢ §9 & o0 FIS H fear o AT K g9 8 d 3 e Fefde A X,(Ag) + 2e — 2X (aq)

7.18.2 Sola(+eh fa=ma

7.18.3 UTHIU] AT STEAT
o=

7.18.4 3TMEAT T

W fogm k98

w7 TWHIvee difdes qen TEEtTn O 1 wgia T T 2

2 Gt el o aEH IR | Wi geee (ns” npY) B 21 S TR e enredt
S T Y TF ToEH FH O D

U YHe AT AT o RN BeliSHl 1 SEAT a1 210 ey
et W T B Bl €1 et Y ] e S e % o1 el o
TAM 9gd ST B T FAE RO Bl G § FIRA § IS 7 dIfg
B o HROT AT qe ST e ° g gt R

! S M i Y9 & el €1 SHfeIy et Sgd S=d SIE e
BIdl | WETUEe SR | g e o SRl Al | "9 hi SR AH W EA
woedt #§ wH B 2




7.18.5 SR eI

A el W BeAlSTl i geleRi fed Toed Had S SRUmcHs Bl g
THHT HNOT T8 B o 7 ol o TS | Tl Sope 19 for ¥ shad
Teh Soig T Bl 21 o § <= SfH 9T o7 ok dcell bl Soiere wfe Tiedt
W SRUMHS Bl Sl &1 Bleiiieh Fgaiiie 1 SeolcHeh golar afeel Toedt
FAR T Gl § HH il &1 UH T TAIY] & SIS SAhHR & HROT Bhell
B UROTHEEY TSI o STUeRd B 2p Helhl § Yael Sigaiai
HeRtoT B4 &1 3T: ST oTell ol SEIRl ST ST el Ll

7.18.6 TORITRUNGRAT S0 EiERVToaRdl sigd o Bl &1 o o 1=l %1 3R forgepomerran e

Bt St B e TRt | Tty ge sifush s ac €

TREQ0T 7.14 3o HRON | F1 A Ed § SeliS i SAHTH RUMTHS el olfed Toedt
ECIRICIRY,

Bal TS 319 LA Sad § 9gd DI MR o B 81 o7d: 31 W 9 Y91l Afehia
AT BT ¢; ToAd: A ST T Teh ol Te0T X St 141 oh1 gorereieh fa=me
W L o

7.18.7 Sifaes T

BelisH erod ifass o § srary foeRor qid €1 TS qen w1
S T g9 q A Teh 319 81 95d §Y THTY] ShHih o FY 37k Toish
qo Faerishl o fFrafad w1 @ gfg g 21 geft Feier T 2id &1 gHeRT FHR
e ¢ Tor 999 was o faferoll o1 S7asiiool gial © 92 STeiad ISl o Seis
ST BleRt S=0 Sl &R W =t W €1 fafeeor & fa=i-fa=t saren srawifia
FTH o HROT A STelT-3Te 1 TRId Hed € S8 T diell, FeAiia o
forw gu dien, S ore 9 ST ST T T B §1 TSN qel Sl
STt @ erfufsan e 1 SiHiE qen e wia o 3teq fao € W Wgd o
o foerg € dun Ti faemm st )

T I TYATR GRO 7.8 B =g @ i fiewar & &k Cl, ST gor | wgeii
F, ! fodiio Téiedt &1 7 A €1 &l e o 918 X - X e foree
TSiedt o Al § emiferd wgft O St 8, C1- C1> Br—Br>1-1 | 39 31gTfd
%1 T FRO1 F, o ThIh! Al oh AL SR - Sciaeid TidehyoT sl Hroew:
Aferr BT © S foF FAE T o | Tk g o stfue dfrehe €

SEE01 7.15  TE wRie i Soie wfed Tl aliiA i qor § Y RN € elfehH
TSN, FAK T TUeT Yool SRR 7, w2

U8 TH FNU § R
@) F-F 3@y & fadieq Tt &8 2 (IRl 7.8)1

() F~ & SodsH Tl 3= ¢ (AR 7.8) 1

199, p-=lh o q



7.18.8 TrETATeR IOT

TTET (T3S 3TaEeq) |
(TR T BIgH)

g 3AfSId 3TaEeq

fodta sxfsa efareen

WA fag 200

SATRITHIUT ITERATT LT TETAeh fehagiierar st qgra—

goft Belie - 1 Stferdfiehtr Sraren wRfdia et € qefy aedkH, SiHE e
AN +1, +3, +5 T +7 e or et off gei¥id wedt 81 sien fo A=
e fama T R

ns np nd

| ST Seterid —1 A1 +1 Sfieriieh

STOEAT ] TTRTHIT 2T &

T T

3 IYfeId ST +3 SRR

STOTEAT ] TTRTHIT 2T &

T T

5 ST SR +5 ST

ML T ST ——

7 S SR +7 SRRl
) O RON ) O RON ) R s d

FAH, SAHHA T SIS HT Iod SRR ATLT G q6 I
Bt & T oM B 9o I=d faEd ROMHSA el T qen tferdier
TRAET % WY GAN w €, - Aqueeliol, SeEel qen et |
+4 T +6 SRRV STATT FARM qA FAHA o STrase] aen siamrsr o
I S &1 TS o TRATY] o GAISTehdl Shivl | whiE d herh e Bidll 3Td:
Ig AU TCh 1 YOR &I hY Hehall o™ Afeeh faga woneashal g4 &
TN € heled —1 SATRTehoT STereen YRi¥id shidl

it Telie eifdfemaneiicr eia &1 3 org qen stgedl o Wi rfafmar #
BES M 1 a1 | A9 Y SR W W el i fwarierd s gt 2l

Teh TSR dehTel UAUET T o Wi WG oh IO galSHl i e
SHHIHRF THfd il &1 F, Toeaad sTiriihReh TalioH ¢ 3R 98 W 2aEs
A 1 Taee | w1 J'l 9 fr o weeen § ot effefigd w <t @
Y1 Ueh SaleH e TWHTY] shHish o Cige SMFH! i 3fferdiehd shicl 21

F,+2X — 2F +X, (X=Cl, Bra1])
ClL+2X — 2CI+X, (X=Br a1])
Br,+2I — 2Br+l,

ot | e Y SR SH W BeASH o Seltd faerad § st g8 st e
Yot &1 gfte Sek A goiaeis faumel 9 gt €1 @ruft 7.8 S o i geiiy
MU g W R R g

1 7] e Ago HO E———
SX(2) Do X (g)—4— X (g) —T X (ag)

BalSHl ! qoiicHeh tTriiehieh A &1 Sehl STt o a1 erfuaferan 9
AR Afereh e ST Fehel 21 TS STt i ATrdfoM & tferfigrd &Y <t B
Seifer A T SIE STel o @1 ATl Y W eRgieiash 3R eEdiead
A S &1 SIS 1 STl o WY ATufEHA Sed: Fatdd @




aredel |, I eTedid A/iea| § SiieisH g Siediehd fhan S Hehel ©, S
o Tgede g v erfufsan w61 St faadia 21

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

(sef X =Cl =1 Br)
41" (aq)+4H" (aq)+ 0, (g) — 2L, (s) + 2H,0(1)

TSR Rl W ATEH
p-e T it ot St o ol @ i wgede o W
A B| ST o T ST Coedt, foggd smoeashar qen T fave, =8
Goft Tgetia o forg, o= BcdisHl 1 ygfol o oeR W eTifer wEl @ 3=
B4 B 59k SAfNeR ST e FeEast 5o, e, Feaeren, sy foadsm
T qo Seiee oifed Ted STuferd T § off Sgd H B €1 et
M EER 3Heh B 6K, S=d fagd Fonedeshal, = F — F 94 foem
T 9o ARl HIT § Fefhl k1 SISl % HRUT BT 2

R R stfererier sifafmag SoHEd B € (SEe ge SR € gW
Tl o T THh SIS AT YA AT i 991) | I8 ohael Teh STRAISTRA ST
? SEfth TR A HE ST 1 T TEeH FAANEE T eEgeH
TeEl oF RO Tk 9 € (FEi 293 K) | S EEgeH 2oiEe 19 €l
(i) eTESIoM o ufa sriufemasiierar
3 Tt eI o Wy SAffw FX TG TS S 81 WY WA o
A qoF BESISH % Wia adal § Al S| eSS dgs 5ol § faer
B BIESRIcTeh 370 oA | BTSS IS Salgel o ® UM &1 FRoft 7.9 H fean
T §1 39 Sl S et wmed 7 %9 | @— HF < HCl < HBr < HI| &9
Semgel w1 Tt ot § A9 1 SR 9ee W Hd §1 SR RO SEd (H - X)
oo woedt § % w1 %W, H-F>H-Cl>H-Br>H-1, g 2|

ARUT 7.9— BIZEISH BegSl o TUT

ot

et sh/K

FAYIR/K

&Y g0 (H - X)/pm
A H°/kJ mol
pKa

HF HCI1 HBr HI
190 159 185 222
293 189 206 238
91.7 127.4 141.4 160.9
574 432 363 295
3.2 -7.0 -9.5 -10.0

(i) tTerde o ufa srfuferarsiiemar

BelST SeRdSH § HAN Y ggd U ATES S € W T W ST
IR B9 ¥ UeiE < SifeEe, OF, 99 O,F, Sl € W had OF, &
208 K A9 W TRl il 21 3 SAfEe Tevdd w9 4 ATRfe wiEe §

201y p=ArR % q



GRE0T 7.16

W foae 202

ifeh TS 1 o omcashan SiaisH 9 atfuen 81 3 ST yeret TgeideE
FNF Bl O,F,, WRIF@H &l PuF, ¥ sfiadigd & a1 21 39 YR 34
sTfafshan o1 ST YR TAHE $69 | TRIMTH F PuF, o €9 § g
?q e ma 2

FARA, A qen SEEE wft sfeaEe S & S g geltsHl Wi
SATFHTRTOT H@T +1 W +7 T €l g1 Tl q1 SR ! o T %
HROT GEFEE gderl g fAfife effemmgel o wnfae w1 wedr wH
1> Cl> Br @idl €1 geiisHi o ek fieeel 1 ygft et siirased ®i
aTten sifueh Tl B 1 B 2

FANA & affEEe CLO, ClO,, CLO, 1 CLO, s@fys framfa
sfierfih R o foehiess Wi o B €1 ClO, T STAN HITST 1 T 7o
el o fatsfiertor @ik 9 o art o gfgeeor & fran s @)

SHIA o S, Br,O, BrO,, BrO, ¥o¥ %1 TR e € (W e
SAfEfHaar) e eht Sifdcel shael S 19 W Bidl 81 3 ogd Yol SATRieheh
F €

AL o HHHEE, 1,0,, 1,0, 1,0, faed 3™ & 9o TH & |
faefed &1 S0 &1 1,0, 98 3791 SHARRE © qA THHI SUHN hra
HHIFEE & ke | Bl Bl
(iii) emgeti o wfa srfafsramsiiemar
Belod u1g o @Y Al wieh uig doge oA &1 SSrewond, s
Frfiferem & @ AAfHa weeh FREE SuEs < @

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

2ES o A U1 39 %A | %W 8 8— MF > MCl > MBr > MI
STl M, ThEEr o

I o1g T U 3tfereh SATaiiehtor sTaeet yefefa et € df S=a ettt
SFETE et BeTge, e SAferdientoT STareelt =Tt Beisel o aifersh Hegaisrh gl
3w & T SnCl,, PbCl,, ShCl, 2 UF, %! 37Ual %": SnCl,,
PbCl,, SbCl, a1 UF, ifi® Teg@ds® g 2l
(iv) T it rffsRamyierar 3t et o ufa
TSH T BeSHl % WY WA FT agd ¥ A a9 §, S a0 SeieH
e § feh ThR E— XX, XX, XX, T XX I X~ a8 SR 1 gals
Ul X B BN 1 BelroH &l

TSR hetet —1 SRR el YR¥ia il © Selfeh 3= allsH +1, +3, +5
AN +7 SRR et ff Yekia i &1 e Sifsu)

TR T 31fereh TR SO dc & A1 S ek STeRdeR{oT STareen Yefifd
TE R Tehell| T TS | d Feih BN € A1 98 ST 3Tk hl faER ok +1,
+3, +5 U1 +7 SATHEhT0T YT YRI3Td T Fehdl



aGafEd a2a

7.26 T faaer Toed, soiaei dfed Teiedt den SorieH Teed S’ Wl il Hew 3d gU
F, @ Cl, ! (IR &Hdl i el it

7.27 T 3TN R TSI oF ST SRR i IS

7.28 TR D SaleH % EA G g1 feoqolt Hifsm)

7.19 areitdiat

I ¥ 1774 § HCl W MnO, &1 Ifafshan gr1 Fii= =1 @St el 1810 |
T A ZTh! Afcaeh Yehfd okl T foram qem SHeh T oF TR W 38 FARM
= feam (3w, Chloros — TRa-de)
fot=m
= frefefea § 9 fredt ot fafer gro s=mn s gehar 8—
() | S 377l ohl WIS SRS o Y T4 Hioh
MnO, +4HCl - MnCl, +Cl, + 2H,0
W, HCI o T W 9% def |ig H,S0, 1 fagor 3w 7 feran s

3l
(i) IRmEH WHTE ®1 HCl 9 i +6 ®
2KMnO, + 16HC1 — 2KCl + 2MnCl, + 8H,0 + 5Cl,

FAR Rl SATEA
(i) S fafr — 399 723 K W FRESH FARES T8 &1 CuCl, (3F)
1 Sufterq § agHsea SedsT R SATiH0 H B
4HCl+0, —==_59Cl, +2H,0
(ii) IYATTTA FehH — FARIA a0l STt (Tig NaCl forera) o Seaerase
BN U 1 Sl €) A e W 9T Bl €1 98 §gd § TRt
g o FescE & w9 H ot w2t 2
o
T el T A, <uEie gRa-diedt W ?1 T 9y 9 2.5 T 9’ 21 T
BRa-dict g9 o &9 o A @ <o 1 S Wehdl € W fR 239 K W Seord
21 78 v § faer 2
AR aga  ergell qen Surgst o WY R Y FANEs ot 2l
2Al1 + 3C1,—2AICI,
2Na + Cl,—2NaCl
2 Fe+3Cl,—2FeCl,

P, + 6Cl, — 4PCl,
Sg +4Cl, — 4S,Cl,

THHT TESISH % Ui STcfieh Sl S €1 e eEeis gud AR % @
sffufsran #% HCl =@t 21

208, p-=drF & qd



H, +Cl, — 2HCI
H,S +Cl, — 2HC1+S
C,oH,s + 8Cl, — 16HC1 +10C

SR o STfueR 3 &Y, FAH, EeSH del SHIfem FiEe 3 ©
e AR 3Afueh 8 T TEeeH EaiEs (foepies) o ar 2

8NH, + 3Cl, - 6NH,CI + N, NH, + 3Cl, — NCl, + 3HCI
s1feren s1feren

TS N TIRHT ok WY, FAN FARES IR BTEierANge i s i 21
T TH 91 W Qe o WY, FANES 9l TN o d 2l

2NaOH + Cl,—NaCl + NaOCI + H,0
(31 qA1 )

6 NaOH + 3Cl, — 5NaCl + NaClO,+ 3H,0

(R qA |iK)

T I3 gL T % A e fores =0l (= wsey) <t 2

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

FAN BTESIhTal o WY ATafhan il @ qe1 Haw erEgiehanl & af
ST 3eaE SR SEqw BEgiehTl o e IS I <ol 21 SEreunel—

CH, + Cl, _U_, CH, Cl + HCI

qoH Tford FARIES
C,H, +Cl, - *£T C,H, Cl,
Tl 1, 2— SEFARTLT

HCI @2 HOCI o THfo1 oF RoT Sdiie sl 1 diel U1 35 &l 21 36
R W BTReiRd 3l (HOCI) i Sifeiist a1 € S T sl o
fer(STeh ae Sfferdiehen TUT of feTq STRerl 21

(i) 9% H H BRE, GeHEES F Hohe, ToHh SEIAFIES Tl HeHIh
T 91 SEEH 1 SARifed v § A el 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 HCl
I,+6H,0+5Cl, __, 2 HIO, + 10 HCI

(i) I8 Tk Taol foisiar ©, fors fopan stferdfientor o R0 =it ©
Cl, +H,0 __, 2HC1+O

T 9119 + O — TEH Tk

g T T SUrkAfd § aFedfaes s1efel e el i faRfed et 2l

FANA 1 TS qwre Tl B 2

W foae 204



STE

THHT STANT (i) TS T (SIS q2 LA o Scare | Ae9eh Bil €1), e aefl a&ii oh fos
H (i) T o wifeTH o PR H (jii) TSRT, 3w Ton wEfeR g=iel S CCl,, CHCL,, DDT,
Teficeh! SeaTfE o SeA H (iv) 9 o STt ol st (STemRfed) e o (v) Tt T, S& wiesi
(COCL,) 3¢ 7 (CCI,NO,), T ¥ (CICH,CH,SCH,CH,Cl) % s H & 2|

GEER0T 7.17  Cl, H1 T q1 g NaOH o W ifafshan &t Sqfera Tamafes e fafa)
1 7Tg AAfeha S rfatwan 22 slifeer aaarsu)

&7  3Cl,+ 6NaOH — 5NaCl + NaClO, + 3H,0
&, TN I ARl STawel § —1 o +5 SAfaiisheor srareenadi o ufafda gt 1

aGAREd a2a

7.29 Cl, i forSeh foha o1 SROT By
7.30 ¥ I b 76 o AW GqRT S A WY g S

7.20 BSEGE TE ST 1648 W TSR T U TV () I Hig WeHF A o wd
™ R g fEA 1810 § St 7 wefdia fan fF @w wregem qun FAkE &

TS ifirew B

fo=rm
Wﬁ%mmﬁwmm%mawmﬁm

ST 2

NaCl + H,SO, __ 420K, NaHSO, + HCI
NaHSO, + NaCl __828K , Na,SO,+ HCI
HC1 79 %! G5 Gefish el § Jellfed ich Yok bl <1 Gehell &1

ot

T8 U 9 de0 Ty gl 19 21 g8 o | CEH gd o gfod 8 S @
(FaATF 189 K) a1 vad foreetia 31| & ®9 § w19 St 2 (fedi 159 K) |
TE U H ST fae § qon T YRR 9 oTEfd =it o

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

TUH] STeAd Taerde 1 Sl el hed 2| T feeis &1 3=
TH Yefiiid il © T 98 Sia § U Yad 31§ I STt 9§ st e
% e NH,C1 % v ¥ it 2

NH, + HCI — NH,Cl

208, p-=rF o q



g HC1 & o 91 de1 |ix HNO, o Tk 9 ! fieid o TS
o 21 ST TR | qen wiferm S efer urget (S8 @, wifew) et sieH
o feIu ™ o o S 2

Au+4H" + NO; +4Cl” — AuCl, + NO +2H,0

3Pt +16H" + 4NOj3 +18Cl™ — 3PtCI2™ + 4NO + 8H,0

TRSHAING ol qodl Tl o ofaull S e, BESNH e,
YewTEe e &I faufed T a1 2

Na,CO, + 2HCI — 2NaCl + H,0 + CO,

NaHCO, + HCI — NaCl + H,0 + CO,

Na,SO, + 2HCI — 2NaCl + H,O + SO,

ST
T ITAN -
(i) FARH, FHTAH FANGS qA T (T =6 §) 6 IR H,
(i) eifeeri @ WRE fehteM 3R feyr e o ghgeon |, aen
(i) 3fuer § o SEnen SAfWeRHE o w9 H|

SEEQ01 7.18  HCI 9ed 9fvfd «ie 9 aifafenan s W i FAkige s+l 7, 7 foh Hileh weige,
Fi?
EG  THHT STERA W e § H, Il €1 B1egioE 1 go 1 B FANeS o o
1 kel 2
Fe + 2HCI — FeCl, + H,

7.21 EallGelta 3I=a faga HOUMHA qe1 B THR o HRU TGN Teoh A SAaieT
o HOF Tl & St Fejeiifier (1) a1 1 BTgueeiic 37eed shedl 1 311 gedior
ZllernzIel S STl SR €1 R @ e s ®9 ¥ 9o @ R S wd

SAferAIeTRr hael Sielld foetas | S1een ool & &9 H TRl 2
TSl o AferieTe ROl 7.10 # X 7w € qen St Wt 7.8

¥ R
ARUN 7.10— FAISH! o AT
e () smet HOF HOC1 HOBr HOI
(BRI ) | (FEAHRIHRE ) | (FEUHIRE ) | (FEW AWH ) | (FEHAAISH ITA)
feer (1) st HOCIO - -
(T9 37=A) - (FARE 3T7A) - -
gfees (V) s - HOCIO, HOBrO, HOIO,
(e sm) - (Feler o7ee) (siiftes are) (eTrEifes aTT)
Bfet (VID) vt - HOCIO, HOBroO, HDIO,
(R 2l 31eaT) - (TFAIH 378 ) (Teifae 37 (RAEF 317 )

WA fag 206



H

FARG 3TFA FARE 3T WA 3

e &1 =T BeioM Tk SR @ fufhar i € 99 Sfadees i s €l
TR W e XX, XX, XX, 991 XX, ¥ ffd fohan s gehar 21 s@t X
TS TR ATl Talis € 99l X SIS SR alell, T X, X i qol § Afer
forgd uFTeAs 81 S-S X 3R X i et o1 U sSear €, Ui )
TR W FE o gedl B od: SR (VI TiNEe § IHIS S HEe
Afrmam g =T iR 1 3R F & <ftar feanet &1 orqu sifrsan 21
THfeT 3ot T 1F, B & oo wamgett 1 wen sifuswan 2

fa=m

SiqRarsH Afe S TA gN A R edeE # TE @ siaearsH
it W Afafshan gR1 S ST HeRd €1 Tfifa Saare e fafvre uRftefal w
st = €1 Se—

ClL, + F, —’% s 9CIF  Cl, + 3F,—22%X 5 oCIF,
(T @) (THHTER)
I, + Cl, - 2ICI I, + 3Cl, — 2ICl,
(TR (anferrr )
Br, + 3F, — 2BrF, Br, + 5F, — 2BrF;
(% WY TIHIT) (emfeer)

o

FauearsT AfTehi % o O ROt 7.11 § Ky T )
3 |l TEHASH 1] B € 3R Wiaeeshia Wehid o €id €1 CIF o atfafie
St fF 298K W W 19 €, 3 qeft ol S w1 g9 € 3ok wifass 0
el RSl o HeAed! e €| sheel g€ 3l Bl € b g eh Tl |
Al TUferd WAl 9 o =9 B 2

ST TEETTE StfafEmet S qor gus SEFe gastl 9 i S Fehdl
B WHEFEA QU TedlsH Al SelisHl i erven sifuss framier e @
(TS ok SAfaferd) | THT Sfq BeieHl oF X-X' 2Tsiell 1 ailerl of X-X
el T geT W oA B o SRV BT € (F-F 3Te &l sigdy) | I Feft
el IETEd Bl BIE SEISH o W B3 39, 3R o8 gallo o G

207, p=ArH o q



TETRERES (F6 XX') e (F6 XX',), Tole (S XX ) 9o Weele (S
XX',) T 3 €l

XX'+H,0 - HX'+ HOX

TR MU AT 5Igd U= Bl © ol fh VSEPR fagid & 18R ™
THAE ST Tehell © (B 7.19) | XX, AR 1 HL&AT Sifeha T-STHR F,
XX, AR ®T G FiRR fRfAE o XF, 1 G deawioig i
Bt T (FROf 7.11)1

AR 7.11— SRR o FB 0T

XX, CIF e T -
BrF wHT g T -
IF* et g1 wgfaa -
BrCl1” Eles -
ICI ! A 3 (o-F) -
q0 @, 3M (B-F9) -
IBr T 3 -
XX, CIF, RUGER Sifehd T-3MTfd
BrF, et B s dfehd T-3Thfa
IF, el ey fehd T-3Mpfd
ICL° I fehd T3l
XX, IF, T T T ot i
77K o = 3
BrF, TEH 3@ it ffae
CIF, TEH 3@ it ffae
XX, IF, T T EECILIERHENEE]

¢ Fgd st © g 3l W A a9 W T © Cl-9q fgad & @ (L,Cly)  sifife

GEE01 7.19  VSEPR fHgId & MR W BrF, 1 3ifd 1 e S|
B&  ohel WHIY] Br ok HASIRdl Shigl W WA Seiee[ &1 398 W o getee di wegsiie
TRHTIS o W TR el SEY o ofd & 91 =R Selai{ 9% @ S €1 39 YhR

319 T A e TN < Thieh! T VSEPR fHgid o A79R 9+t seiee™ I
) P SRt 3 o w= fem = 2 S T s I FRefE wE W

feora g fSod foh UhTRT FTA-TSHTRT TS TN A& JTA ThTh! A oh

‘ o= gfehtu = w1 Sooiadia 7 R 3 wfaeRtur, e gt eey e
Br 7 wfawdn ¥ efusw B9 ¥ Toeh ofafem etafie wedA T, TR
' FA-TehTeh! A oF o e JqHHUT Sl HH L o foru FReffE T wam]
1 TR geh S ¢ 19 TehTeh! - ThIHT el Hfdehor =Fad R 39 TR

5 BrF, %1 3THfd @it sfhd 'T' oTpfd &1 &1 St 21

W foagm 208



IR

Tg Afieh rielta ool #1 @ Sw § @ S gehd €1 SiaedisH difTe dgd SuEnt 2?1
TISRIAHI FR B 21 CIF, T Brl, %1 39 Ff72m **°U o Hae[ 2q UF, & 3ccd o faman

ST B

U(s) + 3CIF,(l) — UF,(g) + 3CIF(g)

qigAbtea a2a

7.31 1, ¥ IC1 sifush framiiar a4 €2

7.23 @l 18 B Aca o 18 § ©: a §— iferam, Feif, aiftq, e, S den X&) 3 g

7.23.1 3Uctedr

& o1 TEEtTR ®9 9 @1fha € A ogd w9 Al S € g6l HRU 5% Sepe
T Fed B

e o AAfafiea o g9t Sope T argHed § 0 Sl €1 ST o STER,
TR I 91 | STgeddl o 1 Ui © o st yga stege ?) difeam
ael wefi-meft fre et saft & @fsil & we s €)1 S s,
HisTge, Fedterge| Eifead 1 g Sl did Tehiaes 19 €1 S a1 WS
T8 a1 & gelwad d €1 fead (P*°Ra) o faoed @R &1 @@ ©H 9w
AME- 29Ra - Rn+ ‘He

ol 18 o el o Heequl WHIEe del ifier o1 ek gt o=
& Y GRo 7.12 § fu T 7

ARUT 7.12— o 18 o Al o UWHITUE: Td iifder ToT

TH]  HHIR 2 10 18 36 54 86
T EFHE (g mol') 4.00 20.18 39.95 83.80 131.30 222.00
SR fa=ma 1s® [He]2s’2p° |[Ne] 3s°3p° | [Ar]3d'°4s?4p° |[Kr]4d'°5s°5p° | [Xel4f *5d'°65%6p°
] 51/ pm 120 160 190 200 220 -
AT Tt 2372 2080 1520 1351 1170 1037
/kJmol!

TR A el |48 116 96 96 77 68
/kJmol™!

I (at STP)/gem™ | 1.8x107* |9.0x10™* |1.8x107° 3.7x107° 5.9x10°° 9.7x107°
el /K - 24.6 83.8 115.9 161.3 202
FAUR /K 4.2 27.1 87.2 119.7 165.0 211
ElRrergic ik AN 5.24x107" |- 1.82x107° | 0.934 1.14x107" 8.7x107°
(% 3MFad)

* fsrerdt
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SFE01 7.20 o 18 oF el ol Ich TG o AW ¥ FA S Sl 82

gat o 18 H IUfCerd de o GaAStRar sel H qof fid wes B9 € 991 A F @t
o WY ohee fogiy feafaai o eifufman e €1 freh wRor 3 Sopw @ & T
Y S = 2

7.23.2 SoleRIeh o=

7.23.3 ST TEeUt

7.23.4 wxETo] Frewm

7.23.5 TG oIfe
TEet

7.23.6 Siifaes TOT

Tgf ot & wRAfvae, ifas 9o TEEfE N w5yl w5 e & T R
giferan o eifafed asft Sepe 6 1 9 et fa=md ns’np® g
g 9 for €iferam o faw 1s” @ (WROf 7.14) Sopwe T4 o @gd @ o1 o
Afeha Wepfa ST B, SeR! Hod o131 WL o RO Bl 2

TR SeieRTieh To o hROT ekl Tl W 3T et wga eIt Bl 21
Safer TAfvaeh MR § gfg o Wy o H i &t SR 97 W TE FHH B
St 2

T Al gy o WY-|Y v § A= 1 AR W] e | ghg gt 2

P TG o1 Tt geeie o B % SRl Skt Y9 S Tl i
1 el BT, 37 T! el ot Tl BT "M (iR U il 2l

et Sepe T U WAIvEs €| T8 TEH, TN a9 WeEE el 1 Sl |
3169 faera 81 S9oh TToid aul FaUiE AATyE 9 Bid ©, it o dl |
Teh WS SAUAIh S=fshal geiel IRETuT st oF sHRoT Bl 81 31 qeref
o Eiferm o1 Feris (4.2 K) et g 21 difeam § wammemen ® we gH
el HIUROT qeiel, 9 foh 1o, hi= qen wifes o § faafid gF &1 @
T[0T I ST R

GEE0T 7.21  Ipw TGl o Faerieh wgd HH N el 22

B Scpwe T U WHIvEeh g o Rl T et UReTu doli o sifaRea st e
TR o STATRAF 5ef hRd F61 &1, Tafere 3 afq fet ol R sfad 2t € om:
3ok LMl 7 B 2|

7.23.7 TR TOT

W foaH 240

YR Schte 16 Fad %1 fhariiel eidt €1 gt Tamates sifufwan & ufa
Hfswarar o 1 R0 Gy s 2
(i)WW@WW@@WE@WWnSan@W%
[Efem & (157)1
(i) STRT SMETT Tt 3Afueh BIdl © 9 SoieeM ofedd Tt 1fireh eMTeeh
Bt
TR G o T ¥ & TR WikAar IR-9R W@ S W, Wy STk
Afier o o G TG FE GHI q6 AEEHA R G 1962 § A deeie
3, St T 39 g fafew wdfan fovafaeem & 9, @& Sope 19 &1



foramsiierar Uferd w1l S Wl Wh el W1 w1 A ffda feen @
O, PtF, ¥ § W S Fohal 81 34 1g9a fehon & stfaiiom &1 wom
A Tl (1175 kJ mol ') fSH (1170 kJmol ') o @IS X&) €|
%M Xe % TH R o AR S H FAW fRAT 3R Xe T PtF,,
IR @ 1 o Toh TR ATk Xe'PtF, & foRe H Whamar o< il

T4 G o T¥H A o Sgd © AT, T9E €9 U e g
A RS el TS deell o |1, et oy T €

foreii o agd w9 Afik T €1 o e SRERERES (KiF,) &1
ferega @1eara feran TN 1 ST o AfTehT T gUeeRtul &l €l U € g SRt
wguH Aedl S (ed SW) dehieh g1 &1 T 21 Ar, Ne @2 He o1
FE ot arataes AR T T@ e

() SAT-TFRIT e

3T U gRfErfaal o d@i 9 goae foRan g SR iF 9 ok fgeih
TIEE, XeF,, XeF, T XeF, Sl €|

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

(<= enfoe o)
Xe (g) + 2F,(g) 8K 7bar . XeF,(s)
(1 25 oT74a)
Xe (g) + 3F2 (g) 573 K, 60-70 bar XeFG(S)
(1 20 e7gaT)

XeF, &I XeF, T O,F, %1 143K A R S==fwar § «ff A& S 2
XeF, + O,F, — XeF4 + 0,

XeF,, XeF, e XeF,, VM, e 2w e & &t &5 298 K a0 W
A F ST B S B 98 Yo FSAehor shHeh &1 99 7 St o
ot SR AT STEAT T & S 21 3areoned XeF, & 5 37997 ¥ Xe,
HF T O, T & ¢

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

ST o6 dH TRTNIgel 1 SereT i Fdfd VSEPR fagid o smER
W T ST Gl €1 T G 1 fa 7.9 H @i @ ® XeF, d9 XeF,
FT TG wer: e qon o gudeid € XeF, W 9 goee Id & (6
S A 1 Teh ThTeh! e ©) 3Td: THehT LT Toehel STEHerh 9 € Sl
fep el grereen # W SR R T 2

S weTEe, TSI oo Wl 9 S1fafshan & oFee Siefis qen
TARARIES 3P <l Afafhar ieh TS iRiRoTEA S B

XeF, + PF, — [XeF|" [PF,]”

XeF, + SbF, — [XeF,]" [SbF,|”

XeF,+MF — M' [XeF,| (M =Na, K, Rb or Cs)
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(@) STt Fifires
XeF, T XeF,, % cl 37T Hela®d XeO, U< &l 2

6XeF, + 12 H,O0 — 4Xe + 2Xe0, + 24 HF + 3 O,
XeF, + 3 H,0 — XeO, + 6 HF
XeF, % ek Set 199 ¥ SHFRAHISAREE XeOF, T XeO,F, T € &
XeF, + H,O0 — XeOF, + 2 HF
XeFg +2 H,0 — XeO,F, + 4HF
XeO, T VI faerics 3w wred 71 goert v fRfadt @ (Fom 7.9)1
XeOF, U & aroqeiiet 59 & foreeh! weer ot waaeha gt & (Frs 7.9) 1

" efle ofe @
é\e ®/Q\® &1 &\@

(%) &= (@) =t F9aeia () fospa er=wernig (=) = fifie) (=) faifue)

far7 7.9— (%) XeF,, (@) XeF,, (1) XeF,, (¥) XeOF, a4l (7)) XeO, &! {{=A1q

SEER0T 7.22  H1 XeF, 1 Sol SUHA Tk (S fufwar @7

Ba W&, 9ol T9EeA o SR XeOF, o1 XeO,F, & fod wsft aci i sffaiishzom
SFeee fAfRaT | Teel 1 STaen o g9 2

SERNET

Eiferm saersiicl e gowt 119 21 37d: SHeRT STANT 4iad Yeror o foru Teari o s o feorg o
ST 21 39T ST T wifad Tifverte Rueed § off foren Sirar 71 59 giferem (saeri® 4.2 K) 1
71 a9 W e g o fau fretardieeRes oF ®9 W SUEM fRa ST €1 sEeh SAfdieR g4
Eferam o1 STAN i Heeh i Sci= Al HTFH @ o fory foman St & S ff ameftes NMR
TR a1 syfeh fafwcda fM o T 8F ae gk AR gfdfad (MRI) 5 & &
e €1 SYfTeR MA@ o SYhol § 98 Sadist o qil o &9 § STa o ot €; it
T o gEe! Tl 9gd %9 2

277 1 STE fags 2ge qen weie el o fomed yee ?q TR S 21 et st o
UGN St e qen MHesd § fhar S 2

3T T SUHRT ST g HH TehAl § SAfha SITeRoT Sea= i o fore fopan s 21 (enget
A SUUIGSN o 3Meh dAfeeT o Theh! STAN foEd dos 1 R & HH A | FANEN § gHA
SUGRT 1Y U wSiel o yered o off feman St @1

S den Rl o IS oy STE AE €1 ST STAnT favy STEel o fou s U aedt §
fopa ST 21
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aGAfET a”et

7.32 Eife=m 1 MA@ o STl | YA @i fhan S €2

7.33 frefafad wHiehtor &l Hqferd Hifse— XeF, + H,O — XeO,F, + HF
7.34 1M o WA &1 A HEN HicT H=l o2

TAA
e TR o o 13 W 18 oIl ded p-selih k1 T d & TSeh WaAISThdl vl w1 TSR Tod
ns’np' ® €1 13 9 14 o o1 e e X1 W ToRa1 T 39 SR W I p-seiieh ol skt fererer femen e R

=t 15 ¥ °f= qed, N, P, As Sb a1 Bi 3 &1 TSt M seieiten T ns’np” €1 8o 38
ol ok 31 Al W, B SN, T 91 S [IRARoIcHshdl del WHY] SI¥ O 41C o T pr — pr SgaTaei
o 07 Qe o797 WaArSTehdl ¥ 1 foR T o6 T Hafehi 1 STIIcTeudl o R0 36 oF o 7 ael
@ fo=1 31 o 15 % 9 o | i fafdar <oid 1 3 sitedio, Tregiet den deisHl o @ st
F T A TRyl SHFHERU ST + 3 qT + 5 YA F 2| AR +3 SAerIw0T e,
Tl YT ok HRU G el W ool g W 2

STEATEEST YANTITeN aefl i S W) W SAE S Gehdl ¢ g8 fafq= stfefieht sraeenst o
aEe fAfdd w3 € S, N,0, NO, N,0,, NO,, N,O, T N,O,| 3 e i STt 1T greft
€ T 3T TgIIEY B ¢ AT T W, SHI SR WehH gRI IS Wt 81 HNO, Teh eyl SieifiTeh
TP 1 % Yoo ThERSHT ST § T Wfaenelt Siadehie €1 HNO, fa=-form aftfeerfat (sreeen) o
rgell qen SrUrgetl ¥ fiRa #X NO #1e/dn NO, sl 21

T ST § WEHRE P, & ®9 H WA T € A8 FE TREA § TR A 2| AL BEERS, PH, H
T S Tk Wgd Tl 79 ¥ A8 3 UER % FeNgel PX, A9 PX, S 81 PCly, Yod WEPRE H1 R
FANIA o Tl SIfafeRan gRT S ST § Sefeh PCl, WERRE HY SO,Cl, o Ter sAfafshan gry s S
B THEPRE =gd § SiISTel ST 1 ST eRehel § SiX P-OH THE 1 W& R 9 el 81 sferdier
5 P-H o1 T §, 39 oT9=m@ e g

ol 16 o el o1 W SeieRieh o ns’np” 81 Seua TR0l STaEel 78 +6 YR i
Tt 16 % Tl o wHifass don TEEE o0 Higw qRed Ufard g 81 gamenen |, SRS KClo,
H MnO, T SUFEfd § TRA 3ok S Wl €1 I8 oIqeti o Wt eieh sieres ffdd st 71 3w (0,)
ATFHIS 1 AWEY &, S Th Yool SRR &1 Fohi g &Y Sl 8, T8 § Tehl & o~ 9l -
Y Fgd HeqUl &1 TR, SRS o T FIAN B SO, T SO, S IHFEE 1T T SO, HEhR el
SHFASH o WY FAT gR SE S T SO, F WA, H,SO, o S ¥ fwRal S 71 Gew I
sfiaEieTe oA 7, o 9o Heqel H,S0, T TUh GEyl WehH SN SR Sl €1 I8 Fefe qen
TR0 e T THRT STANT dgd W AN o Scard | feRan S 2

a1 GRoft & it 17 § F, Cl, Br, [ 921 At B1 98 e 3fedfereh fehaeiiet 81 € 3fR $6eh vl 98 sheyel
TR ST H WY W E1 T deell hl WA SEAehTor STeeell —1 Bl €1 Fafy Seaae el STaeeq
+7 +ff B Tl 21 T8 i qen TR N § Hie uiedd FeRid R §) U8 SRSl sRgeH soEel
JTARTEEISTT AMTRT o STt 1 Fafon w3 &) Felii, HCl T KMnO, % Tref sifafsan g s
T g FT S €1 HCI, NaCl 1 9% H,SO0, o T TH Hich e i St &1 il TER T & X
X' (n=1,3,5,7) sEchoH s FE0 I 21 SR X', X ¥ Foh B 81 Teloml & e siereT
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1 €1 57 el 1 GTEe § e she W] {1 S gl feurfaal § usw — OH ey % Wit X-
OH o &9 ¥ ayefed g &1 & feufqal § X = 0 e ft 9 9 2

e ARl o ot 18 W Sepee T et €1 Eiferm 1 Sigek fent o € 1%, 37 gt
1T 1 SR [T ns” np® el 81 18 1 Siew 94 19 agrea ¥ o s €1 &, Weam
**’Ra ok faered 3cE & €9 § W St 2

I RIS T ST Ui qRd B o hIUT ThT AR T Y Y9 HH B 81 haet §9 RfeefaEt

o S o, Teeie dqen stferdior o @ 2Afies wel-ifa sifaerefin €1 57 el & &g s &1 it
1 ITENT TR SRl < |, Eiferan 1 SuEn grom fame weet SR 9 s o o gge TesRi
9§ ae Fe w1 Sy fags el ot wfadifta sest § fen s 2

SFARA

7.1 o 15 o qcdl oh W TUIH Sl 3ok Seiarieh (AT, SRR 0] STaEe TLHIvaeh SR, AT
Toredt qon feRpRTcsa o g # fadsAn Hifw)

7.2 EESH 1 fhamiear wemRE 9 fa= w82

7.3 & 15 % T i qEEfe foRametierar i ygfa i faa=m sifv)

7.4 NH, TESSH ¥ St €1 W PH, & sArdt 2

7.5 YA H AR 4 9 82 oS g arell sttafswa o et gl @ fafeu)

7.6 I 1 SR S Sy fepan s 22

7.7 SR TR THART T IR o1 HNO, & 1l sifufsnan ek fohd TohR it Scrg € Tahelt 272

7.8 NO, T N,O, % TN G &l fafem)

7.9 HNH % %1 A, HPH, HAsH @& HSbH =10l &1 rden ifuss 1 272
(W - NH, H sp® Heh{0T o 3R q2 BRSSH 3 o & T dcdl o = Shelet s-p 3T o 51
AT 1 S Wehdl 21)

7.10 R,P=0 % A Sl € Sk R,N = O F&l i (R=Ufeshed 6Yg)?

7.11 HuST fF @ NH, a1 8 Safh BiH, od gaal &1 2

7.12 ESH fERAE 0] &% &9 H G ST € qe1 GIERRE P, o &9 H| 7

7.13 TId HEHRH M A HIEhRE o6 0N 1 e fa=raet 1 fafau)

7.14 HIERRE %I gorl | AEeH @ TN 6l %A YERia w8, Fi?

7.15 HyPO, ! EHMUEH Afafshan <ifs|

7.16 F1 PCl, SHFRE IR TI=EE Al hE R Tehal ©2 Tk o)

LSIREMERIGE S



7.17

7.18
7.19

7.20
7.21
7.22
7.23
7.24
7.25

7.26
7.27
7.28
7.29
7.30
7.31

7.32

7.33
7.34
7.35

7.36

7.37

7.38
7.39

0, S, Se, Te AT Po ! Siai+eh fa=d, SATeRATeRT0T 7ol deN BIEgies (a0 o gsdf o stad 9ot
% T & o H W & deh i)

F SRS TH 19 © Safh Hohl Th 39 87

I O — O qM O — 0% o AR Al Tt T TaT 81, S HH: 141 94 702kJ mol ' 8, &9
Y T T Fehd € foh O wieiiel ot sifege ifush sd & 9 fF O arel?

(e — ATl o o4 | Soish ol e i M | Fan)
FH W THCH S 82

Horst YshH g H,SO, % Sciled 1 a0 Hifsy

SO, T4 YR ¥ T a1g YguE 7

SIS EC R CaiCa o2 A )

e HIFT o Fqeia Sheet T & SfagieTd, HOF F s 21

A FHIWT foh T T Th G TRl 81 oh 99 S AseieH gegieM say fHfHa
H ®, Sefeh FAA T

Cl0, % 1 3w fafem
HUERRUIEICE R
S o WY F,qe Cl, &1 ifafswan fafew)
& HCI¥ Cl, T Cl, ¥ HCI! oh¥l T hidl? shaet atfafswang fafem)
TH-aTeele Xedel PtF, o o siffsran s o foe o 9fa gu?
forferfian & BroRE 1 S ST
() H,PO, (i) PCl, (ii) Ca,P, (i) Na,PO, () POF, ?
frferfiad = ferq dqferd wetsor €S
(i) S NaCl® MnO, %} Sfeerfd ¥ Wz HeRw o7 o T1er T fohan s 2
(i) ST FAA TH H Nal o S faomq § o yarfed fhan s 2
S TGS, XeF,, XeF,, T XeF, hd T S @72
foFg STEH 210] & T ClO, USSR 82 1 U 319] o34 81K 872
frafafed g 9= o1 9 fa@ o & STI9R 98 wH H Hafeed Hifau—
(®) F,, Cl,, Br,, I, - 3Te¥ foaise Toed sgd %o §
(@ HF, HCI, HBr, HI - 3771 9med 9gd %7 |
(M NH,, PH,, AsH,, SbH,, BiH, - &% ®Med 9gd %A H
freforfad & @ %H @t sife 5 76 22

(a) XeOF, (b) NeF, (c) XeF, (d) XeFq
IY Sepwe 19 Thefiel 1 G ST WA H A SIS S o 5o WY gueE g
(a) ICl, (b) IBr, (c) BrO;
Iopee THHl o WHITUeeh R qeiicns &9 ¥ 98 1 8id 272
et qon st i o STE geeg St
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