B

9 Toheh o AL o 9N o9 —

® |5, 16, 17 3R 18 o o dcdll o WEA |
HE= Tl o e i 9HE Hondl;

®  TREAESSH SR WIEHRE qUl ST HD
et AR & wve, o iR T
% SR H dr@ "ehd;

® T IfFSH iR SeH % Gy, T

R YA qU1 FP GEE AEEE] ok
WA H U HL Tohl;

®  TEWI ok AREW, THF Hedqul ARl &
THEA qAT THeh ATl i HEA oh
IX H SE s

®  FAMH IR EESING R o HI,
TN qeN ITAFT T U R R

®  SiqUeclSHI o THEA q Sl o ST
® G O I H SF HohT;

® Sepw Tl oh IUAN &dl Heh;

® e Sfed ¥ T dcll SR 3ok AR
Hed i gHA bl

7.1 %0f 15 daAA

7.71.1 SUeASEAT

“YqraT W fafagar p-sAik ddl it W UgHrT & W SAbt U
Tq s-, d- T f- =lF daal & Gy AfIfFEar &7 &t ugfa @
e g7

He X1 H 9 9 gk & & p =k o dcd e Groft ok o
13 9 18 W T U €| SToh GANSThAl 1Y H1 TSR o=
ns’np'® (&ife=m, He, & aifaftem, fa=ma 1s%) 8, p- =i
& @l o U S qwl ht g Afa WHEE SARRI, S
T, g dfed Tiedt qen faRaRerRdr o Sgd Sifer
goyiferd g1 &1 g omed & d- ekl 1 eufefa qen 9 aw
¥ daq dAR [ FHehl (FAF Ted T SHSk U9SIdeRd) i
Suferfa &1 del o oIl W T1efeh g Bl 1 6ok sfafier At
YR oh dcdl— ©Tg, SUG T TG h1 IURfd 37eh WA i
fafaea wem F=edt 2

3TEd AR o p- sAleh oF a7t 13 9 14 o dcdl oh T I
Fel X1 H STeAIT i o I¥EN 39 Teheh H 319 5Heh 1% o o
o qedl o A o aR § we|

i 15 B dcd, AEISH, WIEhRd, 8w Ufen dun ey
Gftaferd 81 S9-919 &F o | 9 w1 iR Ted €, st o,
Sqefeareh 7O 9 B g enifeder ot & giafdd et s 21 e
oI THITHRY STIqU, ST den Uf=a- SUqy qen foer teh
o1

agHed § Mfvaeh MBS 1 AEH 78% Bl il o @i |
e difean TEde (foeht @eedier = foeft viw) den wefrm
e (3feem Teedier) o w9 H U W 21 Sa SR st
A 78 GIH o &9 H IR S 81 BIEhRE TuerEe o o @i




Cay(PO,),. CaX, (X =F, Cl 312/a1 OH), (ST FANLIEEE Cay(PO,),.
CaF,) ¥ foca 8, St ff wighe =gHi o g7 wesh eid &1 HIehR Ao
wwwﬁmwwmélwaﬁwawmsﬁmaﬂﬁm@
o Sufterd g1 €1 WICHIGIE gu den ofel o Sufterd g €) ek, U
de Ty qead: GehEgs @il & ®9 | 9T S 2

79 il & dcl o TEeyul WU qen wHifie U 3ok SR farE
o iy gt 7.1 # K 7w ¥ 5@ ol % g wAifvae, i $R TwEts
i Y st F e A T

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

TRAT] HHIH 7 15 33 51 83
Reifoesh §MME/g mol | | 14.01 30.97 74.92 121.75 208.98
Tl fa=md [He]2s°2p°|[Ne]3s°3p° | [Ar]3d ' %4s?4p° | [Kr]4d'°5s°5p” | [Xel4f *5d'%65°6p°
I TITH (AH) 1 | 1402 1012 947 834 703
/(kJ mol ™) I | 2856 1903 1798 1595 1610
I | 4577 2910 2736 2443 2466
IEEGREIRE| 3.0 2.1 2.0 1.9 1.9
Hegarss f51/pm® 70 110 121 141 148
3t 541/ pm 171° 212" 222" 76° 103°
T /K 63* 317¢ 1089° 904 544
FaLHH /K 77.2% 554 888’ 1860 1837
=/ [g cm (298 K] 0.879° 1.823 5.778" 6.697 9.808

" wamer v (E=

de): " EV: CEP; @ vad BIEhRT © 4T 38.6 atm W o- &9’ gedfqrad @9 ¢ 63 K
R "W o- T * 7foaE N,

7.1.2 goiaiten fomame 3 Al 1 AR FR1 SeRie o, ns’np” 21 81 37 a@i % s FE

7.1.3 UTHTU] TS ST
o=

7.1.4 ST Tt

oidel R B € 91 p et eafd B §, S gieh goieitieh fae i
Ffafter oo 9e@ i 2

ot H e ® SIR 9gd W weddsh ao STl (foreh ua favi stawen #)
Frati o 3R o g B 81 N @ P q Heddres e o fommoia 9y
Bt ] BTAleh, As W Bi I Teddrei e | 9gd #H g Uk 1 Sl
B 78 9 weEl | qul W d SR/ A1 £ wemehl w1 SuRtdfd & HRU 2l

ol H e R IR g R SAEA el WA SRR § AR 9hg o Sl
Tl 81 9Ra p-hefta seleeiten foramg o atfafiea e ud B 3R

169, p=teh o A



7.1.5 faRIdeRuTTeTRdaT
7.1.6 wifaer TUT

7.1.7 @A 0T

WA fagm 70

% HNO WG Al § o G@ 15 % dcdl i A Toedt aif 14 o dcll
1 3TUer wgd Stfeh Bl €1 fafer s wofeusi 1 smifer s frfate
f— AH <AH<AH, (G0 7.1)

A o H A S 3R ST R WRATvEe SRR | ghg o e faeakomehd
1 | Tl ¢ elellieh qi deel H Ue Sl agd Afuw el 2

7@ o & G I TERAE €| SRR Uk fERAE T ® Sefh o
et 2| &1 ol § e T SR S W efceeh U1 Sl 1 RIS qel hiehRY
37eq €, TR 3R Ufeat Suurg @ qen faemer org 21 e e et |
U A AR R Ifg o RO 81 WHRGE 9§ F 9 A
3R WM R T | ghg Bl €, W Torish, S e §ed  SIX SHeh
a1 foene e Sed €1 SIS o 3Telel W qed SToETal Weiia hid 2l

JATRITSHITT TERATT AT 37kt ToRaTolierar ¥ U8 W= arel wefaar
T il 1 HHR SR ST -3, +3 AU +5 B YRR G2 ©Tq Aefui
T gfg oF SR o § 9 &Y SR §H W -3 TR0 STaee TR T hi
Yo st 2?1 e o ot w1 oifae wew, former -3 stferdieRtor stereen ® v
Bl IS iR a1 il o | A i SR S W +5 SRRl STere oh T
e €1 fone (V) 1 U it Aifis BiF, €1 9 § 9 % SR +5
STRATRT0 STaeen o T ® Sl qef +3 STl sTaeen (fehd e
U9 & HRU) & T § gfg el 21 e & @y afufmar e W
TGS +1, +2, +4 3fiediehto] rEreed ot weiia il Bl SonRy off $o sfed
Il H, +1 U1 +4 SRR STEEd YRR e 2l

AE2SH Dl +1 ¥ +4 T Gl SRR sTaeensti &t ygia o7t faeram
H ST T B B SSIET & feru—

3HNO, — HNO, + H,O + 2NO

THY YR TISHRY hi TS Tl Heard! STardTehiol STavt &R F 37T
T § +5 3R 3 SRR st § STEHETIGd B Sl © geiten St
ufeHHl SR former 1 +3 Siferfieheor STareen STemura o ged o ogq ifues
TR @l S ©

TS 1 ATHTH TEHASTRT 4 & 8 Hehdl ©; il ohael 4 Helh
(T s Q1 < p) & sud o Ty Suesd 81 9 dedl o sredl wiw o
d FEF B B, S U (FEHAS1) o foiu SYE TRy S @Wehd €, 37d: SRt
TEHASTHA q@l 4 § W PRy Hl
AMEEIS AT TETET 0T (TN )

TESH B R, o0 (T[RRI, 350 3 TUed T d Hemh! 1
SIASIAN o HRU o o 311 Te 9 fo gt € AreeisH it W & iy
9 BIS AHR q1 3= TIgERUTcHshal aTet dedl (S C,0) & i, pn—pn
TSy S w1 fafime ygfh et ?1 58 ol o 9’ q pr—pn 99 T S
Hifeh 3ok TLATY] hersh 3 o2 IR faafid e © fF o gl st e




FT Gohd| TE YR IS I WRATIRT o " Uk ey (Th o aa A 1) &
WY T fgURAh 370 ®9 H YR W@l €, GROTHEET SEehl 6y T
(941.4 kJ mol ') 584 S=4 2| THeh faulid wiEhE, Tl qun U
P-P, As—As T Sb-Sb S Tskdl &Y a9 &, Sdfeh fonel difcaeh afereel
o feder ¢ ST € Tk N-N &%, Ush P—P s 1 37487 goicl BIdl € oifeh
ST S R e e, S e e
B aRoTHd: TgeeH H e g e St 81 58k Harehdl vl § d Herehl
T STURfT ST FR 7 ST THF WA hl T FIA 2| STHT TeHASTRAT
eheel 4 qeh € Wi @ o 3Telel 8N dr—pr S¢ 7Tél o1 ekl St foh
9 q #W €, Seond R,P=0 @l R,P=CH, (R = Ufeshcl Tqe)|
TIEhITE a1 (e Fohaol deell o M W dr—dr o &1 Fehd §, 519 Seh
P(C,H,), T As(C,H,), S ifih feriel o5 &9 & &l o €|

(i) TS & wfa ferameiterar

i 15 & 9 9 EH, YR % BRIES 99 &, el E = N, P, As, Sb 1
Bi Bl Tehdl €| Toh BIZSESl o D 101 RO 7.2 | <Y T & TRIES 9k
i ¥ frafad wae afeds @il ¥ segEe # Tfid NH, 9 BiH, 7%
A1 & S o St sy foriem et 9 ufer foRen S weRan ©1 aiomeerey,
TR 1 STIEE 0 Sedl 7| SR o UF T3 1= €, S BiH,
FeeIqH S € el o S6t e W sed 2

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

ArRuft 7.2— = 15 & q o eEgEel % T

-

T P m PH, \ AsH, SbH, BiH,
et i /K 195.2 139.5 156.7 185 -
FH /K 238.5 185.5 210.6 254.6 290
(E-H) &T&Y glt/pm 101.7 141.9 151.9 170.7 -
HEH #01 (°) 107.8 93.6 91.8 91.3 -
A,H® /kJ mol ! - 46.1 13.4 66.4 145.1 278
A (E-H) /kJ mol ! 389 322 297 255 -

(ii) AT & yfa feramsfierar

3 T q A YER F RS- E,0, T E,O, T & T ® 3=
SR STax 1 e T STiafien ol oTaen o i & qor |
arferen ettt i &1 ot & el ST IR Sttt T S €1 ESeH SIR HiehRE
% E,O, THR & SieEe quiqan oeiia ¢ Safh sTefe qen ufew o
SEeHt qen fome o yee aia g

LZly psite o dcl



S&E0T 7.1

SRE01 7.2

RICRICIa8Co

(iii ) ¥ o wia feramsfierar

T el i SAfafmenel | tegel w1 A EX, 9o EX, a9 €1 TEeen
o HASTRdl HI9 | d el 1 Suefd o RO 98 YeRegs el Sl
YRS ZEease! i Tel 1fush Tedaist 8 &1 TIg2ei o 3Tl 5 Tl
Tl o TEECES TE B €1 WegeH & fAu shad NF, € e 1 BiF,
o e Tl ZEedEe &1 ®9 4 WeHdrst Yhid & B 2

(iv) urqait o wfa feramsfierar

g gl I urgelt o Wy sifufewman week fgerht Aifiew o # f @ -3
STerITRT0T TRl TR 81 S Ca, N, (Shfewrm Teerse) Ca,P, (Shfesmm

HIEREE) Na, As, (HIfedd MEAES) Zn, Sb, (S THMES) den
Mg, Bi, (Friferm fameme)|

Ty AEISH +5 SATRAFI0 ST Il 2, SAfehd I Urecse Tl ol ROl

g | n=2 8, STEH et s a1 p ek &1 3HH FeHaANSihdl 1 =R U S
TR % o U d e T&l 21 gHife 97 U=rReRe el S
PH, %1 J9¢FI% NH, %1 3T9& % g g1 =7

NH, %! wifd PH, 210 58 3T § S aY &1 el § sfed T& 8, 3eft
FRU PH, &1 39¢A1% NH, ¥ &5 g 8

7.1 TR § YRR sifus eEast F e 87
7.2 = 15 % qdl o sEeRel § BiH, WO oA 9UEE Fi ¢

7.2 SSASSIGE forer

WA fagm g2

T SRS S A SR a1 o Keehio] a° TS e § feRan S

21 UBd g9 AEdSH (FaUEiR 77.2K) SEfed Bl © TS SRS (SR
90K) 99 & St 2|

AN | ARSI a9 o fau eIt FNse o Sl faee
Hifea e o iy AffwEa HUE S 8-

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

79 sIfaferan ® o€ w1 H NO e HNO,, it o7 2; 37 o/efgail &1 i@
1 UM SRR IR Howeh 3T o Selld faersd o 9§ yarfed Y

forel ST ol 31 39 ST TEsEe o ard sToeed ¥ off ura feRen
ek 2l



STENET

(NH,),Cr,0, T _, N, + 4H,0 + Cr,0,
3 Y5 TN | AEgeH Wifeaw A1 JfiEm UsiEe o Ay oTqeed § o
I T S HeRl B

Ba(N,), — Ba+ 3N,

hi
TEAIZEISH Toh TR, THEH, WIREH aun ifatell 19 &1 TeeisH U] o a1
Tl gaeenfer N qen PN #1 sueh! STt o faeiad ogd &9 € (23.2 cm®
U wfieX S, 273K @ 9o 1 SR 9 W) 9o i iR Feeri o w9
& (Eroft 7.1)1
N=N o &1 359 o TIed & HN0 SEAESSH FH & dd T FIH!

sAferar 31 =afa, @9 o gfg o @ framfioar o=t 9 sedt 21 S99 a7 W 7
FD g o WY WY G SR §F ®Y 9 TS A8l a1 S
o WY HeEdSh LIRS Bl a Ml ¢ o ey SAfufmag -

6Li + N, T, 2Li.N

3Mg + N, T . Mg,N,

78 SATE 1 SUREfd § e 773 K a9 R I8 SRS o @1 gt
BIRY ST Sl © (BIER WohH) |

N,(@) + 3H,(¢) 72K, 2NH,(g); A;H® =-46.1 kJmol '

TEARESH, ehael e 59 a9 (@9 2000 K) W SE3ATRISH o
Y G F TR RS, NO a9 2

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

SIEIESISH o1 & SYANT SFEIE U g Yo o Sl WAl (ST hiedan
gerTEe) % M H S S cAfehd odeRl w1 STavdedl B 6 @l o THe SuEm
B B (8- diel 3R e sEw, sifufeania @ o fau sifea agerl) w9 AedeH
H ST Sfaeh Yl Ue @ Wi o U yefiash @ ®9 H R shEEsdt § el gl

FEE01 7.3  Wifedw TS o g 3TUeed i sifuferan faf@u)

gel  difead USEe A S{UEed 4 SRS 19 4 B
2NaN,; — 2Na + 3N,

| qigafetEa age

7.3 N, ®W o a9 R %9 fomawia =i 2?2

k73, p=dteh o A



7.3 Fafern

2

ferar 7.1—em\ifan 3cured @ fow gare-fas

WA fagm gt

fa=m
At % (gem) AEet ¥ ag den faed # sufed W ?1 wE aw
AGESHIH hIeiTeh TEiel o faered @ ot ® Serewned i

NH,CONH, +2H,0 - (NH,),CO, [ 2NH, +H,0+CO,

DI T W M, SETFH 00 ¥ U Bl ©, S B Giel A
Shicaay BEgedEe ¥ foha & W fomfed e W 2

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

(NH,),SO, +2NaOH - 2NH, + 2H,0 + Na,SO,

e WR T ST EER Fohd R o1 Sl 2|

Ny(@ +3H,@ 0 2NHy@: AH®=-46.1kJmol"

A-dfery fagid o STaR S=3 g9 rifn fAfdd 5 o foag srere e
B ST o Seured o foT ergeheran uRferfd@l 200 x 10° Pa (ST 200
AgHESEA T, ~700 K 9 q&1 AEl A4 § K,0 T AL O, I STEA
RS ST ST oh1 SUAN €, Mieh A SFeRl W i i1 L @i Sl
ok | I o S oh foT yere-fes 7.1 § swiian e 2

«— D E—
H,—
e
l 7
- Nl -
20 MPa
l N,+H, T
iy ico
SR 3THATES
700 K| ALO, + K,0
g S
S
—
(N, + H, + NH,) 59 NH,

T
it sk el TuErett, TEE T 21 THe feHie qu sheris hHel:
198.4 K 921 239.7 K € STt &1 wifd €1 56 IR 319 fereensii § I exgee
el g1 e it @ FST9eh R0 9ok o o Faeish o HM §9eh 7]
FoAHM o SMYR W 3T AT skt o7uen efueh e 21 eteifan = 1) it
Rt € forger ot @ A ) 21 ST T o o oER s i
ey e AT Th THTHT e 2

T T S § st foeid @1 OH 319 & o R0l 3HehT STeii
Tt geler: e 2|



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

TF ST o WY SHIEH oEw St ¢ S<ewmd NH,Cl, (NH,),SO,
TN T 3ol &R o6 &9 H I8 H3 Agel o6 g0 o foerad ¥ 3ok
TSRSl (D el o Sl sfeTgel) i SrFeita wd Bl SH—

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

(To@ 3Ta&)

FeCl, (aq)+ NH,OH (aq) — Fe,O,.x H,O(s) + NH,Cl(aq)
(ST 3Ta8&)
STHIF 3TU] o ATS2ISI ULATY] WX Ueh UehIeh! Soiaei el i Sufeefd 59

T A A | A TR THRT T T FTh MG S ok A w
I 1 Y FeRet ATRT & S H1 Cu”’ q Ag” S UIg ST Bl TE=E

o ST 28—
cu®’ (ag) + 4 NHy(aq) 0 [Cu(NH,) 4]2+(aq)
(Frem (TEq =ftem

Ag'(aq) + Cl'(aq) — AgCl(s)
(YTEH) (YA 3TFET)

AgCl(s) + 2NH,(aq) — [ Ag(NH,),]Cl(aq)
(Joa SA9e) (TEH)
e C L

SR S ESISTHI Seteh! oh SeuTe (STHITEH 22, I, STHf= HoHe q1 STHIHE Tothe )
A D STFEH AN & IR T ST w2 f ¥ Rl o Uw yuE 21 ga
A Yeiiass & ®9 | off S9Em A ot 2l

SEERU 7.4 NH, TEY &R &1 W8 IR 3 Hidl 87

g I | AL THY] W Ueh Tehh! Seia Il USH i o g suered @
T 78 T[3H &R 1 e HaeN Hdl Bl

. et gge
| 7.4 Wi * Al & SgH o fau oTeves feafadl w1 auie S
7.5 Cu’’ foea o @y smifen o fora &t 22

175, p-=atew o a@



7.4 TSQOE B EeioT Tafm SATeRiehTor STereenati o oTeh SATRIES sl 1 37 Siosel &
m W, g, fate qen ifeek w9 Groft 7.3 # K e ) el w1 g
T <fe AR WA T S greel S aRo 7.4 § famn ma )

AR 7.3— AT o SAES

SRS SHHES N,O +1 NH,NO, —™  N,0 +2H,0 T T, I
(IS (1) HFTES)
S RS NO +2 2NaNO, +2FeSO, + 3H,S0, | TEH 4, S
(SIS (1) 3TTES) — Fe, (S0O,), +2NaHSO, +2H,0

+2NO
TEARSNE RSEEE | N,O, +3 2NO +N,0,—22°% _, 2N,0, ren 2|, T
(ATESISH (111) SATFIES)
TE TS NO, +4 2Pb(NO,), —25 5 4NO, +2Pbo | il 74, st
(IS (IV) 3TeFTES)
TR dTEEEE | N,O, +4 2N0, BT N,0, TN Srars,
(FEGISH (IV) SAFrEe) Tt

SRR Ui RS | N,O, +5 4HNO, + P,0,, — 4HPO, +2N,O, | T&H 34, 7™
(FESH (V) HFES)

7.5 SO B s H,N,0, (FiFEza o) HNO, (TE28 7<), HNO, (Tefz®

TF) S SR 3T S ©1 3T HNO, Hod Wewqul 2|

fa=rm

wETeTen H, TEfeh o, e o Reid (W) ® Wi H,SO, 9o NaNO,
128 KNO,, 1 T &%k I fohan < 21

NaNO, + H,SO, — NaHSO, + HNO,

0 T W I8 GEAd: Adee YehH gRI sl Sl 2
g fafur s (NH,) o srgweei Silefsi g Soeta Silafihio 1
s 2
ANH, (g) + 50, (g) —248 T 5=, 4NO (g) + 6H,0(g)
(a1g ¥)

WA fagm 76



ARUN 7.4— TMZEISH o FATES! ol GToAT

N,O | N=N=O <—>:N=N—0: N—N— O
. . . 113 pm 119 pm
NO :N=('?':<—>:N=6Z N — O
115 pm
o ‘0. O “ O_ 105° o)
Y T TN Za AN < |
N.0O, N—/N > N —N Sﬁ% N e \1\i 1302
N -
o o e
' ' 121 pm
N N
oL N o7 N NP
.0. 0 - 0. O 1340 O
Ealip]
‘o foX o) fo o) o)
. P R s N 175 7
NO, | Ny_y > NNy 135°( N 2PN
o No ol Ny 07 i O
.. —_— . g
o . O" o \ ol O W% o
\ 0) / ] A Ie) / d \ \6 o) N /
N,O, N N/"\N\ <« \N/"\N N/EO\N)134°
O/ \O O// \.O. O/ O

SEE0 7.5 NO, fgwfiga &t 82

@ NO, H Taomhal goideq faww wen # 2| € 9% uw wedw fovw ol
U Hl W@ FEER FIA ¢ fgoEd B W W@ TR N,0, o H uiaEfdd
ﬁﬁﬁﬁ%,ﬁﬂﬁmﬁmw%l

o e

7.6 N,O, ¥ TE2ISH i TeGdSrhdl 1 87

y 79 YR Tt Efesh siferee sfedis & 919 G4 X NO, It 2
2NO(g)+0,(g)U 2NO, (g)
fafifa egom ersfagEe uHl H Yo HNO, i 21
3NO, (g) + H,0(1) - 2HNO, (aq) + NO (g)

L4, p-sdteh o d



140.6 pm

WA fagm 48

faffd NO qH: =fehd &1 St € o S HNO,, ! 3THaF §RT ThTe
68% FTAAM Tk Hifkd foham ST Tehell &1 Wi H,SO, §R1 Ffefisno & 3 98%
% Tifgd fran ST Tk 2

o

Tg T TR %9 § (fedish 231.4 K A1 92 355.6 K) | TR it
% TEfesh 3T H HNO, 68% FoH Bl € 7o 6k fafime sae 1.504 &
21 T steen ®, HNO, &1 Wial WHacha € S ok fo o fammn mn 2

Sefta faeram o AEfes ol Wad ol Wi W@ SRR il § adl
TSN 3R Ede e <l 2|

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

i, Efeeh 31 Yelol SHadiehReh © el Wil U wife St Scpe |t
1 BigHt Afeeher dIge o W Afafehan Hedl €1 SATfishiol & Seg ered
1 Tigdl, A9 a4 ATiRa 81 ol Ui i Yeptd W IR i €

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

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

Ner g Tefesh et ok @1t fohal S W N, O T |z 37 o €12 NO,,
T 2

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

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

FS ¥IqC (S8 Cr, Al) 9% "Efes 31 | faom T eid) =ifen wrg 1
e W ATFAIZE 1 Tacil AThd W o Sl 21 Hg SAurgeti T Seh Aiehi
1 ot SRAIHd HLA B SIS AETEH 3T §, e Hra SEAFIES 4,
Gohl Horfieh o1l | qe TRIShRY hIShIeh 3Tt | atrerdisha gl €|

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 et

e o foau guifad s@ oo wlieror Fe®* ol 1 A1geel i ArRfeh
fiFTES H Tqfed i w1 ard W el e ], S Fe® @ arfuferan &2 s
{1 1 Fepel ST €1 I8 TR0 WHHAA] g A Tkl SteAtd forerad
T gethe faee fae & uvema reaegde Ee S daRr & HeR |ig
Tow]fe o1et THetreRy feran STt 1 foera qon Terfisr o7t SfeRIyes R T
T T HT 1 faorE § AEde A w1 Sufterfd 1 Gehd T B

NO, +3Fe’" +4H" — NO + 3Fe’" + H,0

[Fe (H,0)]** + NO — [Fe(H,0),(NO)]*" + H,O
(70)
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Efeeh 3T &1 THE SYAM ! o o STHIFMEM Agde M au foohies T URRl deh-is |
TR B ol 3 RS o SR W B T Riereii, EEieicE el 3T hieiieh gel
Aifireri o foem o off ygea S €1 3Heh 3 YHE ST Reid Wiel o SATER, ergei o e
3R ope ol | Sifediene % w9 B

7.6 PIRPRAD

A

P.
AN
P

PC‘_I/

P

fera 7.2— v89 HIEpRg

N
P

3 A

L7 |

/
i

ferT 7.3— T BIEHERg

7.7 B

P
P
$[ 2%

P

vaq WIEhRH
Teh R YaqH 39 © | Fe Teriiet, Stet | Stfee™ T e SEEehEe o
faeta grar € qden STk # < g @ (i) |

AfFa IRwHed | g Iaeid gL NaOH faer@q § sashi PH, <

P, + 3NaOH + 3H,0 — PH, + 3NaH,PO,
(WifeaH TTEUThIThIze)

P, 31l H HIUiE G o HROT, S ®0 ha@ 60° H 8, Yo
TRGRE % e § qen gE aRiefaE 8 sl o yreenst o erfus
fepaneficr gt 21 7@ 1g H astt @ 0 Gehgshl P,0,, o e Y9 4H a1 §

P, +50, —» P,0y,
Tz fafaed aqerasE P, STt § A1 &1 & S foet 7.2 § fa@ren man 2
AT TRIEhE
YA HIERRE i ST fhT STdeRor § 573K a9 W &2 G 9 ™ & W

T Sl 21 59 o BRERRE % 399 W W TH RO S dr s
P
//_

SR -SIE YR = ael Bl B1 8 TR, Sifaten qen
I TS hEA SEUCHREE T ifded 21 THEfe 9 9
AT IR, Yad HERRY i qol § 9gd w1 foramefa
P BIl €1 I8 PR | < &l Bidl J€ Sgerh! g ¢ T
P, WIShei® @l &% &9 § TH-go 9 I @ © S
fost 7.3 o feg@rmn wn ?)

T WRIERITH

HT HITHRE & & & Bd €, o—shiell HIThRE q°l f-ahrell H1oh KE|
e FEHRH 1 803 K W, 9 Afetehl § TH i W o—shiell HIEHRE Sl
?1 39 9 ¥ Sedurfaa fohan <1 Wehdr € A1 3Heh TR STUREH, Wehedrer
o1 e B0 €1 9 oY | Meieha @l erdanl B—ehrell HITHRE Yod
TITETE W1 473 K €19 a1 Soe 6 W TH ek a1 Sl 81 98 oI | 673
K T &l Sferdil

o=

TIEE, ShicTdd HIEHES i Sl a1 g HCl ¥ sifaferan gry &g st 2|
Cag4P,+6H, — 3Ca(OH),+2PH,

179, p-=itew o a@



ST

CasP,+6HCI — 3CaCl, +2PH,

AT |, I8 Yoid HIEHRE 1 CO, 1 fehd aTarerel § |ig Hifeeh
qrel faera & @ T ek T S 2

P, +3NaOH +3H,0 »PH, + 3NaH,PO,
(Hifea™ BT HIohES)

TS RN § 9% ehaeEid il @ wfhd P,H, a1 P, o o i
Iufefa o HRU I8 Saoeie 8 S 21 1gfed U ¥s i o foe, 38 HI
¥ rowiifuq foran S €1 o8 wremifem sTEere (PH,]) 99 ST St KOH
T faferan & W HEEH T <@ R

PH,I + KOH — KI + H,O + PH,
Rl
Tg T CTEH, T ATl o THM T @l 3ed fadelt 19 €17 HNO, Cl,
T Br, SiH SToRAhReh! o aTsdl 1 Tfeged A o Hoeh W &7 W foepifeq
2t 2

Tg 5 | &Tiferh w9 § foei €1 PH, &1 Sieid fercrm wenmen &1 safeerfd
¥ faufed B/ el WEHRE o1 H, 31 81 HIR Hethe a1 AR TN
e g STl T W I HERES W e

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

HIEHRY STHIFE h1 e ool GRHE & qo STl o 1ol G
FifireR It T, IO -

PH,; + HBr — PH,Br

HITHH T Td: Thd 84 1 skl 9 ¥ SR Bt faelt # fohar S @1 Shfewaw wEfee
T ohToHoH HIEHES o T o1 BfSd wieh T | her e San © Fred 19 3=t et €, et
& oIk Tohd o &Y H HE Il 21 98 YA § off g B

SRE0! 7.6

WA o k80

e T ¥ 97 fag =X whd € fF PH, &1 ¥sfd ameE 22

PH,, HI S o7l & fopan et @ SR PH,1 o9 © ST 918 <@ © o gkt wepfar
&R T

PH, + HI — PH,]I
TRIEHIH TCHTY] T THTh! el 1 SURRAfd o R0 PH, ST sfafshan § g9
BRF I TWE w1 R @ 2



qqAtET 92t

7.7 PH, ¥ PH,” &1 3T &0 stfersk 71 172

7.8 1 Edl T S Y0 WERRE K CO, o Afhd ameRor ¥ Wix wifes diel foermm & a
™ F?

7.8 BICERAIP  FEHE < WER F doTes T i
Bass

PX3 (X=F, Cl, Br, I) a2 PX5 (X=F, Cl1, Br)!
7.8.1 ThIERRE

e

e YA HIEHRE T Y FAH Falfed 0 9 W B @
P, +6Cl, — 4PCl,

Tg AP FARIESS ki STIThan void HERE o W i 9 of g feran
SIGIC]

P, + 8SOCl, — 4PCl, + 4S0, +2S,Cl,
@ @r
. I TEH Joid 59 © a9 A9 #1 SRl § S squfed & o e
/ \ PCl, +3H,0 —H,PO, + 3HCI
- Cl

78 CH,COOH, C,H_OH & —~OH 9e I s Afieni o feha szl &
3CH,COOH + PCl, - 3CH,COCI + H,PO,
3C,H,OH + PCl, — 3C,H,Cl + H,PO,
7.8.2 WREARE

! i TRt & S =el fom o femman € e wiepiig SP° wiid #1
fat=m

TETHAES e drereiies v wiemics 4 o S % s 3 st @
ERrIn S
P, +10Cl, — 4PCl,
T WEHERE W SO,Cl, 1 foha g1 off A 1 gehell 2
P, +10S0,Cl, — 4PCl, +10SO0,

hul)

PCl, T% el 1iq-¥ad TSR ¢ a1 0 o § I8 Sl STuHfed gkt POCI,
1 7 R oidq: weRRe o § qiafdd e S R
PCl, + H,0 — POCI, +2HCI

POCI, + 3H,0 — H,PO, + 3HCI

T B W I8 eI el € g Atk T e § feeifea g1 S €
PCl, —™ 5 PCl, +Cl,

181y p-=ite o dcl



Tg —OH THE I Hi-1eh AMTehi o Tl afafenan sich S Felil sgea=i
¥ ufaffa w2 g 2?1
C,H;OH + PCl, — C,H,Cl + POCI, + HCI
CH,COOH + PCl; — CH,COCI + POCI, +HCI
gew faaifsrd «Iqe PCl, & WY TE % W 0 FeARES o1 2|

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

cl T ST F e AR o Geeioor  fopan S & Srewoned -

. C,H.Cl, CH,COCI
;5 Z9 a1 T greenstl § S9! HE ey feftiRfe e @ S
- 3 ol Tl gitan T ?)
Ep o) T i fRefia (equatorial) P—Cl 3Tsi® Toqed 2|
Seifer |1 @1efid e (axial) FRef i @ @2 €| gHH GBI RO T8
Cl 2 o Torefia ateie el 1 qor § 31efid (axial) ST Il W Afuw
SRt Biar 2l
3 Wl W, 98 U A o [PCL]'[PCl,]” T 7@ foaemme e
Cl z, ﬁ‘vl;ﬁ ¥R [PCL,"] SIqShTeTE BTl € 92 KU [PCly] STewherhi
Bl 2

SaEeor 7.7 PCly 78 § ¢[F F <@ €2

zar  HI 1 Suftdfd § PCl, Wei-319efed B HCl & ¥ 1 2|
PCl, +3H,0 —H,PO, + 3HCI

GEER01 7.8 9 PCl, o Uil STeY Fuged &7 T W 1 gfe wife

& PCl, %1 B fgffiret W= B1 gk <l FRefi@ (equatorial) P-Cl 3T
g €1 W QA stefa ensy fr # e el enet @ W €

TR
7.9 B 8 5@ PCl, T w7

7.10 PCl, &1 9’ ot | St sfaered stfuferan o1 wqfera wefieRe fafe

7.9 BIEBRAD THITHH 3ok STl STl STl §1 ThIShIE oh Weequl Siferiareet T, sHM

siterell 3T i fafy qen IRt Tt o IUferd | Sifaasiies stadl i Irot 7.5 o

= T T 2| STt o Weed H,O ST 31eal O-TRHIY] & Je0 Fid a1 @RH
1 3ftc T WER Heiferd i €1 8 Tecqul sl ot 9i=Am ot 7.4 o
RIS

WA fagm 82



BRI IERRY H,PO, +1 TF P-OH vod P, + &R
(IR TTR) T P-H
TH P=0
el HORRH H,PO, +3 3 P-OH P,0, + H,0
(TTEmIFTR) TF P-H
TF P=0
TRRIHIEHE H,P,0, +3 T P-OH PCl, + H,PO,
T P-H
g P=0
BTRUIHIEHITER H,P,0, +4 <R P-OH o P, + &R
T P=0
TH P-P
IR H,PO, +5 @ P-OH P,0,,+H,0
T P=0
TR TR H,P,0, +5 I’ P-OH TH TIEHIRe
T P=0 T
T P-O-P
T IThIRR (HPO,), +5 T P-OH THICHRY 377
dH P=0 + Br,, 9= et § T
| = P-O-P )

* Shael agas] ®Y § ST (HPO,), o 3Ifaeiord e arvi 4 faw 73 &1

oA :
® @ 5o a/c?@ a/?a/fp

H,PO, H,PO, H,PO, H,P,0;
BEURIRRY 375 SRR RE 37 SRITFRIER T

IR IR 3T
P «rf«i
0 9)9/

o 74— HIEwRT & FO

GG ST T 9)
NASAUS (HPO,), (HPO,),

188, p-=eiish oh Tl



ARl H TIEHITE 3171 TCATILA g SIqshersha ®9 U fo e 21 gl
Tl § HH-Y-HH Teh P=0 31 G T P-OH 31& idl 81 37 STagierli
o, o wiehRy shi et STrerdierton etaeen (+5 9 %H) gidl €, P= O @1 P-
OH aTsieif o atfafted a1 af P-P (SR H,P,0, ®) &1 P-H (S H,PO, )
e Bd ®, W A TET| ISR 1 +3 SfehIor el arel g1 STl i
wafa, S=a = Fret ARt stereerati § STEHaad e ool gl 81 e
o foTu STATHEHTE 3T/l (1 TRIERREST ) TTH i IR STHHTIId glhT STeh
TeRifier 3T (A1 RN STRT) del IR <l 2|

4H,PO, — 3H,PO, + PH,

e ol S P-H oeid 81d €, Weiel 3q=ideh 101 ol 8 81 gHiferg
TET HICRRY 70t B < P-H 37 € & HRU I8 Th 3T=s] ST € qell
3 3T ok AT AgNO, %1 #ifesss =id & safed &< < 21

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

I P-H 3TEY TR Bl H' T2l 3d q01 &hdl | ohis i1 T8l
R et & B eTSSISH TRHIY] SR A B 21 S 3R &TRehdl S I
%1 P-OH @1 ¥ adis o @19l 93 &d €1 g9fele H,PO, 9o H,PO,
oYl fgamaa 3R femet €; @ife H,PO, &1 §&A § 91 P-OH 37y
qe H,PO, 1 eree 81 2

SEEe0T 7.9 3 H,PO, I TEHT & YR W THHI STUHHF FaeR 8 T HT Johd 77

sar  H,PO, ®, 3 H WY P WA ¥ He oT=fod 81 & S 39 o7 ohl ST o7

%d =

e a%e

7.11 H PO, &1 &ehdl 11 &7
7.12 1 B & 59 H,PO, &I TH HW 27

710a@f16a5aﬁr

7.10.1 3qcASEAT

WA fagm 84

A R o o 16 H SfeRdTSH, Hew, foefitad, Iegfad qen are=m
fifed 1 7€ Fe-Fft howiNF T FT W ST ST &1 98 T, 59 o fog
Tieh 91 o 1% W SFea— g1 € AU HoHL Ue $Heh THAIA 1 HIR o T
HUM BH 1 SR SATa il 81 Tfuehie o @isti © o1 af tferfisT 31efen
Gl 3R =g o o 317 WSS U W €

geeft W Gl de W U A ol eifersh year § Ut St #1 Uit o
FSITAM T T 46.6% 3T o 51 FAfHd €1 35k 919 | 319 o 3TER
20.946% 3ATFEST Bl 2



BTelilen Uil § Tehy 1 SUASAl sheel 0.03 W 0.1% ©, W e
H Howl geaddl dowel o ®9 H @ CaS0,.2H,0, TI9H @au
MgS0,.7H,0, &2 BaSO, 11 TehEel & &4 § 7ol PbS, I9E i€
ZnS, FHR TR CuFeS, ¥ E WA T Teh HT Ged T saremgel o
BIEEISH TehES o &4 H U Sl 81 hratieh qel; Si— 372, W, oegH,
OIS, WY, o 99 S W gewd e 2l

ol e ST TehEs SRl H g Hele! a1 Sqiss! o &9
¥ T S #1 oty gepfa o eifam qon e wftsi o fase sar &
w9 H g S 2

o1l 16 o WECIgUl WHITUE Te Wifeh 07 Soh Solarii-eh ToTd o SMER
R GRO 7.6 H KU MY €| Hw wenfvaen wifaes qen qHmEfs o iR St
et 1 P S d

ARUT 7.6— & 16 & Al o KB Hifder 0T

TIHU] ShHIh 8 16 34 52 84

TRA] FFEE/g mol '
SR T
weHass 591/ (pm)?
st 551, E /pm
ToieR e T
/A HkJ mol ™"
A Tt
(AH,)/kJ mol’
ferpRoTeT

T /g em (298 K)
RSRIEYAS

FAUAHR /K

G icasicau i ol

16.00 32.06 78.96 127.60 210.00
[He]2s”2p*| [Nel3s’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

1.32° 2.06¢ 4.19° 6.25 -

55 393" 490 725 520

90 718 958 1260 1235

2,-1,1,2 | -2246 |-2,2.46 -2,2,4,6 2.4

“gohe T " ST WA e W aHeise T g2Hivieg g | uwaae €9, 673 K.
* ST, SIS FSINES], OF, o1 O,F, H Shuvl: +2 Tl +1 SH1h0] syl <t 81

o ~

7.10.2 SHGRIHEh [T =i 16 % a & o F9 8 9: SoaeH e 2 qu WA SoreRiE e

7.10.3 UTHIU] qLT
SIPEIREES)

nsznp4%ﬁT%l
o § TR F A9 FH AR 91 W RN i §&A H ghg o HROT A q9

oo et o " | ghg el @1 qenfy siedisT WA 1 SR STuEs
e B Bl 2

185, p=iteh o qA



7.10.4 T It

7.10.5 SNSRI e
TEet

7.10.6 TaelRuTaTRa

ol o e T A S W I Tl § S gl B THeRT 0T SHR |
gig 21 ey 59 ol o el i STE Tl &1 9 & 15 o S el
o el @ T B €1 gHeRT %R0 8 © o ot 15 o ael o erfafe et
W SH9RA sl fa=E o p—shereh Sufted B 2

RIS TRAY] T GHeIg Fohfd o HRUT THHRT TS oAl T2l Gohs i
TYET HH FHONHF el 1 dfy Fewr o uifdf@y qF TH: 39k A FA
FUMH B 9 2

TR oh 1%, SRS i foR[aeRoTcHe Rl 1 AF, §9 qell d S=da8 ol
Bl ol o wear) shwish W g o Wi fagaskeshar H S B Wt 21 56l
e weia g @ for oo | dieiifm 9 e werol | ghg el 2

GEE01 7.10 o 15 % Gd STedl o dedl sl gl W o 16 ok <ol k1 GUH SEAT T
UM WHET HH e €, 2

gal ol 15 o dedll § Ao e W i soieeiie fomrE o p-here B B
37d: I 16 oF Al i gl H S99 § oiaed &l HehTad | aga sifeeh A o el
1 STETIH Bl 2

7.10.7 <ifaes TOT

7.10.8 TR TOT

W foagm k86

a1t 16 o el o wD Wifde O ARl 7.6 W XU T #) SfedeE qen gewl
a1urg, Taefifrm qen Soafam Suurg € SEfs dief=g T o1g €1 el
eAiywt g € 9o ored 31 © (1Uig 13.8 &) | weft e sroear weivid
#3d €1 o § A ] 3R sed R WA HHlE H gig % WY Terld qu
Tl | 9ig el 81 SRS qe Fowh & Toish 3R T2 o e 9gd
SR A 1 STHT ATl o SR T HSE S Fehdl | STeRTSH
T @79 (0,) o ®9 H faEaH i § SHfh Heh TS 1 (S,)
o B9 ¥ foemm e 2l

SATHRITSHITT TETATT qAT TR Teramsiierar o wafaar

M 16 o dqod IR ATl SEEd (WROT 7.6) el @ ®1 -2
TR STereel] o1 €1 ot © e W1 SR sedr §) difertEm wiaea €
~2 SATereTeRToT STarEen YEfYia ohidl B 1 SAfaRiST o1 foRRoncehdl agd S=d g
% HRU OF, o SIEN i BIg HT FFH THhT SRR sTawen +2 21 T8
Shelcl —2 SRUNCHeh STRAIeh0T STeell Seidl &1 ol o 311 dcd +2, +4,+6
STRIIRTT LT TR &, A +4 q1 +6 AT T 8| Tow? foeffem
A ST WG SIS o Qe AT T +4 SRR ST o
FASAN o Wl ki § +6 SRR e <iid 21 ot § e 1 SR wgq
W +6 SATFHIHN ST HT TN Fedl € 3 +4 AR ST
Tofoed gl & (31frd I8 U9E) | +4 T +6 STeRiiehor steeensti o SArseH
Wik &9 W egAS gl 2l




IS T JTEUT AT
fodiar mad o Sufkerd p-sceh oF o7 WREA i Wifd SATRISH T STEMR
e 3T B 3R T S0 TTEIRUNcHshdl o HRUT Bl © B STHT qel
=9 fagRoTcHeRal o YHEl &1 T fafme TR S1d § 99 sRgH a4
1 Sufeerfa @ S foF H,S ® =& 9 S 2

SFHS |  HeTehl i STTAMEATT o FHROT STh] FegASThdl 4 T G
B 8 SR ER | 2 ¥ sifus 3eid T 3 SR o o o I o HarshaT
HI91 1 FIR 81 Ghel € oI HegdShdl 4 9 sifue et 2l
(i) TSN o ufa feramsiierar
it 16 & Wf T H,E (E = O, S, Se, Te, Po) TR & FEIES T 2
TEgEE! o HD O GROT 7.7 § KU ¢ F| kT AT O H,O ¥ H,Te T
Tl B A O H gig i o § A w1 SR 9 W % fag 59 (H-E)
oo el § i g GHE S Gehdl ©1 99 (H-E) fordsd woied §
o = 1 SR SH W HH B b HRU BEGRES! o Ay wfFE § off H,0
T TH H,Po T HHT BRfl T1 St o6 Al Tft TegRe 1o o1 ot
B4 ¥ de T O H,S ¥ ek H,Te d% agdl 2

ROt 7.7— A 16 o q@l % gFGESI o AqUT

T

e /K

FIUHIR /K

H-E {a/ pm

HEH =17 (°)

A;H/kJ mol '

Ay H (H-E)/kJ mol
forare feerian®

* AT faeraT, 298 K

mo 7 ms mee | mm
188 208

273 | 222
373 | 213 | 232 269
96 134 146 169
104 92 I 91 90
-286 -20 73 100
463 347 276 238
1.8x10°'° 1.3x10°" 1.3x107* 2.3x107°

(i) ATeRdieT o Wi foramyiietar

3 |t 9@ EO, A2 EO, YR o eSS o ¢ Sl E = S, Se, Te @l
Po | #SH (O,) T e SRS (SO,) T4 & Sk e srsiiemee
(Se0,) TF 3 T TEIHFEE I TT=EF 0T SO, ¥ TeO,, T HH Bl Sl
81 SO, TH TEMHF € Tafth TeO, Th HHIHRE 2l EO, THR o e
o A gewe, faedifem qen egfem EO, TR o 3fegs (SO, SeO,,
TeO,) sff TK 21 Il YR o SAFaEe IThg Uhfd & et <

(iii) ¥ o wia foramsiierar

T 16 o T EX,, EX, T EX, J%R & 3% aEe oM §, S&l E 39

il HT OIg B A X Tk BaAleM €, TAEel I T ok WS K1 A 7
F>CI>Br>1| RoReEel § shoiel RTINS € Tl 3aige g &1 |sft

187, p-=iteh o dcl




S&E0l 7.11

BHITASINES e gepfd o B1 Skl GTEM STCGolhid Bl €1 Tewl
THITIAREE, SF,, fifafia wrol @ sreren 9 9 el g 2

TTISESl § ¥ SF, Th 79, SeF, %9 q« TeF, TH 3W 7l ¥
BRIRIANES sp°d HHid Bl ©, 31d: ST HLa rehiona fgfifiet gt @
o ek e (equatorial) Tefd W Tk Tkl SeieRi el Bl B1 98
Sthafd W-9f (see-saw) A off e 2l

TS i BIEH T O SEHANES q91 SESIEEE @[ 21 T
TREAES SP® WHUl g S € qU1 Sqoheishid Tl o BId &1 gaited
HHeee fga@ft (dimer) Yfd & € S® S,F,, S,Cl,, S,Br,, Se,Cl, a@l
Se,Br, | 7% fgedl daee e wohR ¥ srEEEuiad g 8-

2Se,ClL, — SeCl,+Se

H,S, H,Te Wi T3 1 A il €2

zar o H A W SR Sgd W oaY (E-H) fadsT oot o i o o o st

TN # iy e B

QAR T2

7.13 FEH o HE@qUl Hidl hl Yiaas S
7.14 T 16 F Tl o TGRS ok A9 WNfId % %A i fafau)
7.15 H,0 T 33 9o H,S T i 2

7.11 S3doE e

W fogm k88

SEeRdsH, FAeIen § et fafai § g wt S @)
(i) STeRdISH For el S8 e, Ageel e WA i T it R—
2KCIlO, %2}{01 +30,
(ii) < TErEfTR Soft | 9 o ql o tieIEel qU1 | et % ST
SATrETgSl o ardig ferse gr—
2Ag,0(s) — 4Ag(s) + O,(g)
2HgO(s) — 2Hg(l) + O,(g)
9Pb,0,(s) — 6PbO(s)+0,(g)
9PbO,(s) — 2PbO(s)+0,(g)
(iii) TR JRIFEEE T ¥ Sa o gew fawifer g qen Hrs
iz g faifera eiehs STt den ergatierdier <t &
2H,0,(aq) — 2H,0(1) + O,(g)

ek T R W 5ol A1 o W A SR ST Hehdl €1 STl o ogd 3T9Ee
o BRSISH hellg W aul AfRiSE UHIE W g gt )



|

it &9 9, SRATRISH o1 ¥ WK 1 STdl 81 9ee hia SEaiaEe
T STt o9 1 €W &, AqTE o= TG HT 5fad Fd 2 qen i sTe
BN TSRS a2 SEafidisH e et 2|

fl
RS TH TEH, TUEH 9?1 293 K 99 W 3T 100cm® S ®
faetaar 3.08cm® ®t T 9% Bl €, S R @ qen Selftg e o fag
e B1 7€ 90 K R geliehd qe 55 K W @ Sl 81 Sferdfist 9] o i
Toreft woeentie — '°0, 170 e 18 O Seie i i WH W& & g W A
anfareh oo w1 STeehia e foctemt & (3@ el XI T@EH g
Thh—4)1
TRfeH, chaet @ UGSl (S Au, Pt) d91 %9 S Tl i B
o Gt eTged S ereget o wrer wief foRan et €1 gHeRt o1 el o |
AN W: Wil SSHedt g © S etfufemar o WeH o e e €1 el
s 1 URY N & U S<F 9| A 1 STEvIsdl B ¢ ik
SRS - 3TTereTS Tgaier ohl et foraie Toiedt =41 (493.4 kJ mol™) =it 21
STPSHRAIST 1 eIgeti, STeTgst 9o TR At o e w7 Afaferamd F=
IR
2Ca+ 0, — 2CaO
4Al+30, - 2A1,0,
P, +50, - P,0,,
C+0, - CO,
27ZnS + 30, — 2Zn0 + 2S0,
CH, +20, —» CO, +2H,0
F AMTehT T ST STFATHT Bl B
SE- 250, +0, —%% 280,
4HCl+ 0, —<% 91, +2H,0

SRS

T II9A de <8 Ufshan | 39eht Hex o 3ifaled stadism o1 3uam stfgeiudifeet= dfee |;
3 ogetl & S o, favimet i o fau et @1 sifusmar srerdrel st S W SeHi
T YedRIEol § SRS o fafeist SUanT fory S €1 5o stfedis o eees Sid S &1 <
Tl F HR IS & o faeawit qaE UM w4l B

e a2et
7.16 fr=fafad § § ®F @1 dc sifedisq o @io @y stfafean 78 s
Zn, Ti, Pt, Fe

7.17 Trefafea sfafeastt 1 gui i)
@ C,H,+ O, » (i) 4A1+3 0, —

189, p-=itew o a@



7.12 AE

7.13 3G

WA fagm k90

SHFISH 1 fordlt 31 9 & W fgeih Aifk siomee Feom ¢ S R
&S STl S Yok 8, Ao e qRoft o Siferehad el © stfufeRar ek
SHFTEE S §1 Y Sgd U S & el Tk qcd, AT A eSSl
21 el #1 wHfa qun o H st e 1 e wme (S
MgO, AL,0,) T I ( Pb,0,, Fe,0,) & Hhd &1 THIA aEel &f
ek STRATT, AR T AU SHAMH TN § oiiehd kel ST Tehell €| SHATRAES S
STet o Y HART T A <A 7, STA SRS e € (S, SO, CLO,,
CO,, N,O, ) SSXoned SO, S & |l Fam X H,SO, 37 Il 2l

SO, +H,0 — H,S0,

A 198 o STTER sherel AuITq SRR STl Bid € W o HTgei
% SifaEEe fH uIq #1 sifaie sewen 5= el €, oeld B & (S

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

SfaEe S S § & 34 ¥, e sieEe e § (S Na,O,
Ca0, BaO ) SSEI0TY CaO Sl & 19 H4 %Y Ca(OH), &R 3l 2|

CaO + H,0 — Ca (OH),

Y Hfcorsh SeIEe 1T Bid 8| o Hifcaeh HATES §q aER
Tefiid i 1 o STelld qe R 1E Sl WehR o SfeEel o 1T TR
&1 57 ATogEl b1 SYALH SMeREE HEd €| A STl q &R, ST o |y
Afuferan e 2|

SN — AL, 3Tl 9 §Re! < o |t fopan e 2

Al,O, (s) + 6HCIl(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 U8 fagEe € S 7 a1 oTfg e & 7 @ e 3 sfiEe SIH
LS el 21 CO, NO T N,O IS sfiadmEel & I &
AT SATRAST 1 STEY B, € Sa1 fopaeiil it © foh TR et i e
R I T THA T ACER0 § FE @A FE 20 km SR R T8 G F
TR i Sufterfd § agHeda stiedie | ot 2l
T 3SH WA -7 I W fafwol (Uv) #1 e amen @ a=d 2
fot=m
ST %1 T TR W AT R e e @ TR S W s § wRati
(10%) @ St 2|

30, —» 20,  AH°(298K) = +142 kJ mol"!

e SRS T A 1 fol=m T SR Wb €, o7 Heh foRe
o T oea fams &1 S eravas @ difh sHeRt fase 7 gl



IS SN HT 10% © Afereh gl i Sevaehdl & o S 6t s
1 ST fma 1 FWehal € 9 S A (385 K FUAIR) Hl Th 5o
SAtrfs @ R U | wufea fman s e 2

o
I AN Tk goh! dia-iell 19, Teq el g9 a1 ST-shen 3 e 2|
ST i SAfoererioTes e et € 3R oSl uen § 98 eifeh e el gl Wy
I Tigar 100 91 9fd fafd== (100 ppm) & ifys 9¢ ST @ va™ oF |
argfaen eidt € fored faed 9 faaelt se= 2t 21

A SR w9 ¥ AR H ger § el v it s@en
AfereTor W ferere @ ST gor (AH SROTcHeh) il & 3R Tt (AS ©HTceh)
¥ gfg et 81 S 99 Ueh-gE 1 FEford id © S $6eh fiais § uiedH
o foru fitsst o1l (AG) uftada =1 siferer sEomcsh 9 34 21 38fae I arkd
o egeEiSHe T € fF SASA i I Wigdl Yo faehiesh 8 Hehdl 2

T Igd AW ¥ oS SfesM go i o &R0 (O — O, +0)
Hoel SRR el €1 ST o U 98 T HewEe Hi o dethe § 3R
AEEIZE Al H1 SR § Sfediohd it 8l

PbS(s) + 40,(g) — PbSO,(s) + 40,(g)

2I'(aq) + H,O(l) + O,(8) — 20H (ag) + L,(s) + O,(g)

e S, 9N TR (I i) (pH 9.2) § Sw yieRifa qiefiem
APIETES foera o anfers @ eiffshan st © o SIS go et & foren
e Tifead ariEehe foerem o WY STgA R ST " 21 a8 O, W
% Rl 1 WS oy Bl

WA g9t & fop Areeie o stfeEs (fawiy ®9 9 AEfes siemss) isH
o W1 Tt dieal ¥ e B €1 31a: 98 Wed ¢ foh gueaifes sie famm
o TR a7 ¥ IS AgeeH TS a0 argaed | ST I &1 sl
¥ 3 Ifd | &R0 X @I B

NO(g) +0;(g) — NO, (g) + 0, (g)

39 S WA R SO @l Geadl el o Swn ¥ § R s
WA S qe yeiiden o &9 ¥ fehar s 2l

AT 319 § &1 TSt Aferd o 3Treiel elemgal 99 1 (128 pm) 31R
St fof aTiferd € o1 1ol @ Fred sy 1o e 117° 21 Fe Frefafed
T Y@ & T ST FhT B

PANGRR SN
of e ol N

LOl, p-=ite o dc



ST

e ok (SHATEM) wier] fashre qen et shi AuRfed (Fei) ®E 6 SuEn fRer S €1 gHen
et Trefiela, o7 qen wrE oTfE ot forford i § off SUERT o S 21 9o 1T o e
¥ 78 U A & &9 § w1 F 2

AR 92e
7.18 O,, TF Tod NFIHRE H1 e i fopan FLdt 22
7.19 O, &1 AHHF ke Y fFar S &7 |

7.14 B & TEH o 3 TREY ¢ o el fawmetaner (o-we®?) qo TehAaner
BRI

(B-Tewi) &Y A0 Hewqu! 1 Herd R faumcians Jowl Wl JRed 8 S
369 K a7 W T4 3 ¥ THde (monoclinic) Fe® H ETiald & St 2
fauneiarer Tt ((o—HewT )

g TRET diet T 1 F1 2 foehT Toiw 385.8 K den faftme =7 2.
06 Tl 1 formetsner oWt o fohted T wIaR % CS, § foera &
Arodfiehd Yok ST ST € U8 5ol H S ® W w9 "El H S,
Tehielal de 2eR ¥ foeig €1 ' €S, ¥ yuien faea 2

(%) THTA | (P-H®T )
THHT TeHiE 393 K T e fafere 59 1.98 € 7w ¢S, ¥ faom €1 9w
o T WEY ! 9 o foiu faumcianst ere o1 Ush avadl o fuseteny qen
U} o 7 381 A S| 39 TUSl | | T e &1 T 9w gsn 5
freptet fern STar 81 99€l il eM W, UM, G % SAHR & f-Thl &
foreeet &d 2
7€ 369 K o ST a9 W TR & 91 gHeh 19 a9 W a-Few |
BN B Sl 81 36eh Tl o—Fe®wl 369 K & =< a9 W Tomd @ qen
THeh SR d9 W B—Foht § TUaRd g St 81 369 K W <Al &9 €t
2| € A9, WA O hedrd ¢ fauHeiate qun UhAde A 8 "ewt
. TRE H S, 3] T T TE S, ] faf yHR W Tpfea e fafa=
f\a”sgswfaiw el Wt F %1 < e § S, ae g A § e
(@) S, BTG m (crown shaped) Bl 1 3ffveres fomme fost 7.5 () o weidia
frse 21 Tkl § Tl o IS WA GYafd fRT e ® R 6-20
T T A 9o el ©1 WEaedl S 9o ¥ FH 9 HR0 w4l T
et fommd fomt 7.5 (@) o <@g 7 €

GEIEY01 7.12 oWl 1 i O §Y SFIHEhT aeR YSRid il 82

Bal AT ST H Wowl S €Y H S, 0] % ®Y H W 5 7, e 0, # We
TfdeTee Tfded o+ H 1gfivd o e & HRU STgah H U Y B 2

WA fagm 92



7.15 AE®R

SZBNRITS

forerm
TR STZSHFUTZE Tehe i oG A1 SIS § Sl W el sl € @1l & ged
w0 H (6-8%) GoHT TESARREE H oA ©

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

AR H, 9% fondl Hewise ®i Wig Howre o7 oF Wiy sifafeRa
ok AT W o Sl 2

SO2 (aq) + 2H" (aq) — H,O()) + SO, (g)
TIFT AT ICUEA TTHEE T & 9o ¥ HesdE & €9 § gl ¢l

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

9 I FH ok T 6 GRI KSIhd fhA S © 9o Wit o fafaed
o wug *Y foran s 2
ful
T SEATEE diEl Y arell T T € qon vl | srefie faer 71 9
e 9 o T IFHS I W Efad el @ 9 263 K W Seord! 2

TEH SRS Hl It H Fallled T W HewRH 3 H1 faer wra
= 21

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

7 difeqq eEgloaEe faoad o @y omar 9§ sifufear v wifeam
HohEe 9] 2 S foh Gowt SEsieEe ® SR Sifus " % Wy At
F W BESSH YohEe a2

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

T qAT &R o6 Y AR T Aow SRATHIES F1 HAER Hlad S
ATFES W wgd THerd-Serd 2|

TeHY SRINFARE AR i YT § i o @1 Sl T SERF Hi
e FE FA ¢ AR B W TeERE FAEE SO,Cl 3@ T TS
SIS G AAfeam (v) STHTEE ST i SUfeAfd H STRdTeha BIeht TThT
RIS T T

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

T4 HeHL SRS T 1 e Hoer Hidl 8| SIEne 78 A=A
(IT]) 3= i TR (1) 2EA | qRefid i 8 qe el ey e
(VID) foeram =i T &2 <@t 81 o1 &1 sifuferan 1 o qdemr o fag
B ECISEER
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2Fe®* + S0, +2H,0 — 2Fe®" + SO +4H"
=S \o" <. S 550, +2MnO, +2H,0 — 5S0; +4H" + 2Mn**
0. 0. ;

O .0~
SO, F1 I HVF B g I fafed ®4 F1 TR FH 7

ST=NET

Hoh SESFHZE 1 STAN Bidl 8— (i) IEHY T U™ o TNeA | (i) 1 qe1 WM oh fosH
T (iii) UfdeIR, fagswMe® qo 9eeh oF €9 H| Gowl SEsiauEe § 9ord o, difead
TESISHECHEE T hicHa TESSH Hewhiee (ST WRMF) &1 SR il €1 59 SO, &

STk AU SThTEeh Ml o fou faer@es & ®9 § WY el 8 -

QAR S92

7.20 T« 1 Bl & W Yol SEATHES i Fe(Ill) a0 & Seiid foerad § 9 yafed i 872

7.21 9 S-O &l ®1 yhfa W feoplt FfST S SO, 319 T & &1 SO, 19 F & I
S-O e FAqed €

7.22 SO, 1 SURefd 1 TaT ohd TIEN Sl 87

7.16 ATH2 B TCHR 3Tk SIS oI ¢ S

m H,S0;, H,S,0,, H,S,0,. H,S,05, H,S .0

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

T RIS SRR B € AT SHT JUFH TS FeRAT ST Gehell| ST
e et foera o el o@vil o &9 § g 2

T o B Heequl AT i ST oo 7.6 o <9 T F)

RAFASEHCH R 3T e 3T (fiferad)
[HZSZOS) [HZSZO7)

fera 7.6— 99X & FB Teaq0l STaIsTeal &1 G

7.17 AT 3@ s

R fava ¥, Gerfisr ot sifmeayel sienfie w@eA o @t @)1 Gerfih
TR 1 IS HEYt YR B A1 =0 § GO il 2

WA fagm @194



(i) HEHT ALE TTHEE STIEh! ] a1 H eIl HeHY SESAFACE I
SR HLAN

(i) S (V,0,) i Sufeafa H sAferdisH = e sAfafshan st SO,
F SO, # IREd Ll

(iii) SO, I HewRe 311 | STeRIa hteh o™ (H,S,0,) e HE

TewIfeh 7t o S 1 v o, fot 7.7 # fean mn 2

ST Rl HIE HeRIRE
HER 3T I BN
~ = s H,SO,
\% v |
SO, + 0O
Dasd V205 — 52 NN
- 0000 5 .og‘40“ EF;[@F{
00 oooooo 2090 0 o\o 5 2
0000 ¢ LK RY 'o\’o“a/
— $000 R CElicE N PP I OO0
I oo RN
0000 [N WY 0,82, N
— %% el RN
— o568 LI 288 RN
E— — ooc? > il PPLE :.:Q:o\
—|_/ oo ffg o/ NS |
l sfree EICARRNITCRED . -
R STARTE S Wai ST YfgHRH H,S,0,
bl foperet Hitw
I ST oot 3 HR
fou AR TRSIHRIRS g

ferd 7.7— GowReE 37T & 3G 1 Jarg o

T Gohl SENFAREE Hl Yol o FUN U5 TGFR ARl Sk 3=
9l O gad X Y5 HL foran S 2

TeHEIfeh 3T & ScART | SToRiSH 51 SO, W & V,0, SRS i
suferfd § SO, We HH o foIw SART SfRiew ot ue )

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

g Afaferan STHEd qen SchHg © e o sifaferen | oA | e
Tl €1 3d: HH a9 3R T=d <o I=d e (yield) o foIq Sugs feerfar
&1 W qIshH Sgd HH Tl e wteT sren stfufewman i i el & s
HeHIReh 3T o IR H YI& §9F 1 "aed 2 bar 3@ 91 720 K aM
W R ST 71 SART UfEfiE ¥ e SO, W, Wi gewfis o | ST
B ffermm, H,S,0, 91 It T Set 510 SAfer 1 qaqehior w3 difsd
TIgAT el Horfish 370t I 3 feral STl 1 Weh™ o T T aefl enTd
H off i M o T SE H U <A UihATT WYY §9S 1 S 8

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

(ferem)
H,S,0, + H,0 — 2H,S0,
Tk fafe g W GeRen 3T 1 Sl WHd: 96 — 98% el 7
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WA fogm k96

o
TeHieh 3T Uh e, Mel delid 59 € fS@eht 298 K a W fafire s+e
1.84 g cm™® €1 283 K A7 W 37%cA SH W1l € 21 611 K 19 W Seei ol
?1 98 Tl H srcateren oA Fie o w1l S[ordl §, 37d: Uig Gowfieh 3l
TR R H Igd WEHH W@ A1feq| Hig HerI{eh 377 &l Sl H HH A6
T, fH-+Y STe =1feu den SHhl R fedd & =nfeu)

eI 3TF i TEmEIeh STfafshamt soeht e foermarsti oF woraed
- () Tt arsiierar (@) Yeel STlia o7 (1) Sl o i Jeiel sy a2
(91) AT HHh 1 TOII

Seita foerae | Gowfieh el 1 ST &1 =N el 8
H,SO, (aq) + H,0() —» H,0" (aq) + HSO, (aq); K, = 98d 3t
(Ka, > 10)
HSO, (aq) + H,0 () - H,0" (ag) + SO (aq); K,=1.2x 10"
K, &1 aifys WM 7% <9iar & & H,S0, 3@ H™ dem HSO, H
1
ferafer 21
foaiem feeriar (K ) &1 eifsh oM ot &1 ifefh Walorl <@ 21
A AN it S A < B, G Gohe (S Hifgad Hethe qo iR
Hothe) T i Tehe (S8 Hifedd SReEehe) |
1 aTooRiterdr oF SRV SeRIeh S 1 STAN ATk arsaeiiel STl oh
Ik HI A0 § IeAfEd HH oh foiw feman S 2l

2 MX + H,S0, — 2HX + M,SO,

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

TlE, GoHIfeh 370t Tk Yoot Felor e €1 o 78 6l %1 Gewrfis
S ¥ ¥ YeIfed ok Y R S €, A% 3 1 o one 9 st
T H B GRS oA el uSiel § St Frenfad wHear € S goht
FEleEge W AR i @ e )

C,,H,,0,, —2%% 5 12 C+ 11 H,0

TR W5 YoHEReh TRl Ush Head Yeordl shi iR 21 39 weed o
THRT T HIOHINh T G ASEeh 310 o ot 37l 81 IqQ qefl ST6Tqu
Tl & UiE HoewRen 3T g StfeRdieRd Bl Sl € qe 39 Wieha o Serfieh
T SO, W Tufed & S 2

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 SO, + 2 H,0



ST

Yo 3T Ueh oTIfush Heequl Siifieh @ 21 fordlt g & sfenfis amed 9 e o
YowIfieh oTret oh Scqe 3R AT | ST ol Wi o MR W 31kl S Hehdl &1 Togfish 37eet
1 STETTHT, IR AR o IAE a1 g ¥ ST Tohdi § Sil 31 9 3 1 SAeR1e A/l
1 STANT FaEh] o Sce § ToRa Sl B (SIE0— SHIEH Hohe, YWHEH) |
Yowfish TR o 31 SYA B

(F) USiferam o ImeE H; (@) o0Tehi, YoAdl qT TSTehi o Hegafadl oh Scared H;

(1) ToHTSIeR SE o; (%) HIgeRTia TehAl B (SIERVN T SYde Td A9k
% o uigetl o vEE H);

(9) EEEE SefE o (®) 3R IS IR o IR § a

(F) JANRIe ARt &l @l

SEE90T 7.13  d49 91 BNl § we—
(i) hfeeam TeeiREs ¥ Wix H,SO, e s 22
(i) SO, &I T ¥ vanfed foman Smar 22

gal (i) T TS FSINIEE ST B
CaF, + H,S0, — CaSO, + 2HF
(i) SO, Ta St © e H,S0, W il &l
SO, + H,0 — H,S0,

QAR g2e

7.23 39 99 &5 w1 Sco@ wifee fE H,S0, eyl gfteht e 2|

7.24 HERI YA N H,SO, 1 5B H dfg F0 & fau sravas aifeafm@ @i fafew
7.25 W # H,S0, % fU K, <K, i 22

7.18 @f 17 & cle i, iR, s, ST qon Uee ot 17 & o5 €1 3 acd 995
®9 G o™ FEan 2 [T a1 § gert 1 21ef € w9 qen g 1 e 7
S AT e A0 U H oel] Beder stfa femamefial eturg ac €1 o
1 o 2 %1 @E ot 17 o ded o SMT" § wgd SAfueh FHar <9 €1 g SHEd
et GReft o @11 o o dl | €Y arg S| gk qaraten e ifaes o
¥ off frafa ofied @i 81 tRdm ededt 7 2

7.18.1 SUCTRIAT FASARH SR FARH agerdl W ST € Sdieh SiHi qel ST %9 wr ol
TR e faeid wsivEel (FISTREIR CaF, , FEe Na,AlF, de
TIHRTIRTEE 3Ca,(PO,),- CaF,) ¥R ot o | =t Sfet, wredi, Sfa b
sfeeal qen <fdi o Sufterd Bt 2
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Tt u o wifea qrofyem T qun shfevEd % aiEs, siEe
A1 SEEES IURd Bid © elfeh Jeadal T Wiea s faee (a9
SN 2.5%) B Y6 gU gl ferd o wifesm iige o1 sRAenge KCl -
MgCl, - 6H,0 ¥ ifiTeh Sufeerd & 1 e T Sial o @ § TS et
2; 98d 9 9YH UEW ¥ 0.5% EeH aen fuelt weedier # 0.2% %
Hifeaw eEee e W 2

a1l 17 o el o WHIUesh qen wifde U Ue Selaien T o Wy
aroft 7.8 7 fKu T B

ARUft 7.8~ TESH o UXHTTUER WE ik T

U] SHHTR

U FeTHM /g mol
ol fom=ma
TEEISTHR fﬂaﬂ/pm
ST '%l“_q'[/pm

A Toedl/kJ mol!
TR Al TR
forgd  SRUMcHehdl/kJ mol
Ay aH(X)/kJ mol™
TR /K

FIUTR /K

A/ g cm™®

{ﬁ X - X/pm

ey foEst Tedi/ (kJ mol ™)
E°/V*

9 17 35 53 85
19.00 35.45 79.90 126.90 210

[He]25’2p° | [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 et b GIAT et ¢ 59 3 g FItS & 747 7@ a9 K 39T @ d 319 e s7efder sifufmar X, (Ag) + 2¢ — 2X (aq)

7.18.2 Selaeien Taw=ma

7.18.3 UTHIO] QAT ST
ER

7.18.4 JMIAT TEredt

WA fogm k98

w® WHIvE wifdeh el TEEs O H1 ygfa e T g

27 Gt el o SEIH 9T | G Tesed (ns” np”) B 21 S TR 3@y enredt
S 9 ¥ TH T HH O 2

Aferehad GTE TR SO o HRUN TeAlSH i SEAT B S0 Jeehs
et W T B Bl €1 AR 1 ] B SE e ok 31T el o
T ogd B el 81 Feed HINl 1 We ¥ TS ¥ S q Jfy
B o RO ] qe AE B | 9fg gt 2l

TR SR AFH 1 99 FH Sl T ST ST §gd e A Tt

BIdl 1 AT SR | gig e o RO o | 9 i A 3H W A
Tt H T et B




7.18.5 ST et

Hird SEal § Sl 1 SR dfed Toedl Fed e BUeHs Bl Bl
THHT SR T8 B TR o qodll o ARt § el sope T faema 9 s
Teh TR HH Bl 21 &l | A M W o o qeell ol geleid olfed Tiedt
U SRUMCHS Bl Sl €1 Eleiiieh Faiiie 1 SeulcHeh goiari afeel et
FARM T Gorl § HH il &1 UH G TAIY & SIS SAHR o HROT gl
B TRUTHEEY TS o STieldd BI 2p werhl B Yo Sfaigeiaiih
HeRTOT B4 &1 3Td: ST oTel Sl Gl ST ST TRl Ll

7.18.6 TORITHRUTGRAT S0 eVl Sigd o el &1 o # A=l %1 3R forggepomerran e

B S 1 et ARt H Ty el efuss faeaRemers 9 2

SFEQ0T 7.14 3T RN § AT A M § ToAlS shi SAeehaH FUMHS Seiaeq afed Tl |
=i Bl 2

Bal RS 319 FATHA e W ogd DI AR o Bid &1 37d: 37 T I=d JAelt Ak
SO BT ©; Feid: 3 ST Uk Sl T80 T I i ohl Seisri(1oh forard
W L o B

7.18.7 Sifaes T

el 9 iferss o ofee foeRor @it ¥ gSAA qen A 9 R
S Tk o q9 STAIE T 3 21 &0 §U WRATY] Al o H1ef 3ok ToHish
q Faerishl o Frafd w9 @ 9fg @it 21 et Fcer Wi B €1 ST wRU
e ¢ Toh 599 W& o fafepoll s S7emiiy) 8ia1 © qe STelad ISl o geisr
ST IRt S=0 Sl &R § =t 9 81 fafezor & fa=r-foa=t s samifia
FT o HRON A T3 1 YGRId Hid © S8 FqAda diell, i g
foru gu dien, SiHie @re e ST ST 1 1 B €| TS qe Sl
STt 9 erfufsman el 1 SiHA qen ST S o 3ty faom € W Wgd o
SHTsifTeh Taetrieh] Sibfeh FARHH, hia LZEHRANEE, e SEHCHES, BESEha
o foera € den i faere s )

T ek STYETR GRT 7.8 W A 3@ i e & R Cl, T Jor | wgeii
F, ! fodiioM TEiedt &1 74 A €1 el FaiE o 918 X - X e faree
et o wEl W emifard wgfa o St €, C1- C1> Br—Br>1-1 | 39 31ETfd
%1 Th HRO1 F, o Thlh! Al oh HEA 3o - Soiaeid JidehyoT sl Hroew:
Ak B € S fof oA 1 go | T g ok 3ifush dfeihe R

SEE01 7.15  TEf wRie i Seiee wfed T FliiA i qorl § Y RN € elfehH
TN, FAK i TUeT Yol Sferiehieh ©, o7

g6 IE 39 HNU § Hifh—
4 @) F-F 3may & foried woedt %9 2 (Troft 7.8) |

(i) F~ & SorsH Ted 3= ¢ (R 7.8)1
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7.18.8 METE(Teh IUT

e AT (WSS oTawen) |
(T T BIgHh)

g SAfSd 3TaEeq

fodta sxfsa efaren

WA fam 200

STTRITHIUT ITERATT LT TETAeh FeRaTgiierar st qgta—

goft oo - 1 Stferdfiehtr St WRfdia et € qufy aedH, SiHiE e
SN +1, +3, +5 U1 +7 ATFAHI0T STt off gefi¥ia et 81 S&n for ==
e faman T R

ns np nd

| ST Seterid —1 A1 +1 Sfieriiehol

STOEAT ] TTRTHIT 2T &

T T

3 IYfeId SR +3 SRR

STOEAT ] TTRTHIT 2T ©

T T

5 STfeId SelaeiA +5 SiaeRul

N RO R T e Y

7 SN SR +7 SRRl
0 T T 1 w7 CER

FAH, SAHHA T ATASH Dl Iod SRITH0T SITLAM T&IaA qa I
T & S TS B A 4 foRd ROMHRAT el T qe Siaier
TRAET % WY G R, S SRS, SiaEgel qun sedera o
+4 F +6 SRR STIEAT FART qAT SHIA oh SAFAES] qen sfaarsTal |
I S €1 TS o TRATY] o GAISTehdl Shiv W i d etk Tl gidll 3Ta:
Ig AU 3TTh hl YAR &I hY Hehall Had Ay fagm womcashal g4 o
RO T8 oheed —1 SATRAehI0 e Yeiid L 2l

Guft Tetio sifdfemanefiicr eia &1 3 org e srenget o e stfafwar #
TEE oG 21 A W A 1 SR S W STl 1 fhaeiear w9 et 2

Teh TSR dohlel UIAUET T o Wi Ygf oh I galsHl i Jed
SR Fohid Bl 21 F, Jerofad ileieheh 2eilst ¢ 3 78 T 2elee
A 1 faeem | =1 w8l 9% T o weeen W ot sifefigd W St 2
Y= Teh SelSH S= WA hifish o Bellse 3! ! ATeriihd il 2|

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

ot | e Y SR S W RS o St faerad § et g8 st e
Yot 1 gfte Sekh e goiaeis fawmel 9 gt €1 Gruft 7.8 S o == <eriy
T grEel AR e -

1 7] e Ao HO E——
SX(2) Dl X (g)—4— X (g) —T 5 X (ag)

RSl w1 qorcHe SATeriihen WA shi Skt Sl oh WY Affehan o
AR 3Tfereh THE ST Hehdl €1 TS STl o1 SfierdiST o Aferdiha T It B
Seifer AN T S STel o Tl SATAfshan Y G eEgRies 3R gEdeed
3T ST B 1 SRS i Wel oh WY SR 3Tead: yaftdd 2




g §, 1 Teelig WA | Sferdis g stferdied foRan ST gehar €, S
o wqeida gR1 Wil sifafewan =61 Sk fawda 2

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)

TANNA AT ST SRR
T e st s At A R G o e i A
STEH B | SR o fAQ ST e, foa Seotcqerar qen faga fave, e
oft TgetiA o fore, o= BeiisHi 1 gl o SUR W eTufer AHl 9@ S=
B €1 3ok AT ST qen eEars 5o, o, e, sy forieH
T qo Selee oife Ted STuferd A § off SEd HH B €1 GRS
ST S8R $Hh B TR, =4 fagd RuTewhdl, 74 F — F 5 foase
T T HASTehdl FIT § Fefhl i SISl % HRON BT B

R R stferemter sifafsrae SoHEd Bt € (SEeR ' SR € g
Tl o T 3Hh SIS qAT Yool @l i 571) | g Shael Ueh AT FAT
? Safth TR AISH HE AFISTA T T TSI FIRES Joel BEgier
el o HRU Tk 54 € (TR 293 K) | T eEgeH goge 19 €
(i) eTESeM o ufa srirfemamsiierar
3 | BIESISH o WY ATfHA H BESSH Tellss oAl &1 T TS o
AR T BESISH o iq el § Al S| SRS egs 5ol H faer
Bl BIESRICTeh 370 oA | BIES IS Salgel o D UM &1 TRoft 7.9 H fean
T 21 37 STl i STt Wmed 7 %9 | @— HF < HCI < HBr < HII &9
Sergel &1 Tt ot § 9 ) SR 9gA W Hdl ©1 3HehT HROT Sy (H - X)
forieH oot § &l 1 %9, H-F>H-Cl>H-Br>H-1I, g 2|

ARUT 7.9— ETESIS gegel Sh I[UT

o

Tefih/K

FIAR/K

&Y g0 (H - X)/pm
A H°/kJ mol
pKa

}H.~._;, 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
(ii) 3TTerdte o wfd sriafeRaTsiicrar

BASH SIS ¥ WA Y 9gd U SA(EEE o6 § W T o AR
Il B ¥ HgeE < SifeEe, OF, 99 O,F, Sl € W had OF, &
208 K M9 W TR Bl 81 ¥ SaEEe Aavdsd €9 9 SiiadsH FRES ©
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SRE00 7.16

WA fagm 202

Fiifen T 1 g SmoTTcHehal fiadiisi o 31ferh 21 3 ST el T
FNF Bl O,F,, WEIF@H &l PuF, ¥ sfiadigd *X a1 21 39 YR 39
sTfafshan o1 ST JER TAEE $o9 | RIMTH Rl PuF, o €9 § g2
?q e < 2

AR, S qen SREE ot stfrEe S & fE g eelsHl W
SAIFHFIO F&A +1 F +7 % Tl 21 AT o IS FRebl o G ok
HRO WHFEA sl g ffifd efeaEel o Tenfra w1 uedl %A
1> Cl> Br @idl €1 2eiisHi o ek el 1 Ygft et siirased i
aden eifush T 8 i gl 2

FANA & efidEe CLO, ClO,, CLO, @ CLO, s@fs framfia
AR qor faehiess ¥afa & eid €1 Cl0, 1 STAM HHTS HT Gt dell
TG o feRSieRtor SR 9 & o o gfgeo | feman s 2

SHIA < affES, Br,O, BrO,, BrO, ¥e¥ %1 TRl B € (W dfe
AffHaar) qen kT 3Tl shael H | 19 W Bl ¢ 3 a8 Yool SAleieh e
a €

AR o HFEE, 1,0,, 1,0, 1,0, foed 3@ & o1 TH & |
faefed &1 ST §1 1,0, S8 TS STRARRE © T TR SUIN hTa
HHIFES & ke | &l 2l
(iii) &Tqen % wla srfufemamyiemar
BCeH u1q o WY SAfAlEA Hop Uid egs oA §| Saredond, s
Yrfiforem & e Afafma wieh FREE SuEe < @

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

TAES & FAH U 3@ % | %7 8 €~ MF > MCl > MBr > MI
W&l M, THEAST o1 8

I g T U 31 SAfaiisheor sTaeent yefefa it © df S=a i
e el Belge, e SAferdieRtoT sreree ael SeiEel § Sifush HeHae Bl
3w & U SnCl,, PbCl,, ShCl, 2 UF, %! 374al %": SnCl,,
PbCl,, SbCl, a1 UF, 3ifid Tegdrs® g 2|
(iv) & it rffsRaTyierar 3t deiert o wia
TASH 3T SeSHl % TY FAN T agd § AE a9 €, S AU SaeH
e § fh THR E— XX, XX, XX, XX I X- a8 SR 1 g
U X BIE BN 1 BelloH &l

TR hetet —1 SRR el YR¥ia el © Sefeh 37 als +1, +3, +5
T +7 SRR et ff yefkia i &1 e Sifu)

TR e SAfereh TR SO dc € A hig oI SHaiieho ataeen yafefa

TE T Hehell| IR TEASH H d hER B E T T8 ST 3Tk B ToRAR HIh +1,
+3, +5 T +7 SFHHIT ST TR F Fohd



qAERT 92a

7.26 T faaer Toed, soidei difed Tt den SiorisH THed S qreell i Ao 3d gU
F, qe Cl, ! (IR &Hd1 i Joi it

7.27 < SIE0N GRI HISKA o STHH R 1 J9ey

7.28 TR D ealeH % eA Gd g1 feoqol Hifsmy)

7.19 Tt

¥ 7 1774 ¥ HCl W MnO, 1 Sfafan gR1 ST 1 @St el 1810 §
Tl 7 ZTh! dlfcaeh Yehfd okl TNfia fmam den s9er U1 o SR W 9 Falie
= feam (Af®, Chloros — gRa-de)
fot=m
7 Trafataa o 9 feeh off fafe g s mn st @ 3—
() i Sl 377l ] HIHIS SESFIZE o e TH shieh
MnO, +4HCl - MnCl, +Cl, +2H,0
g, HC1 o ¥ W 1 91 98 H,S0, 1 fHsor Suam # foran S

2l
(i) IRmEH WHTHE ®T HCL 9 31fafewan + @
2KMnO, + 16HC] — 2KCI + 2MnCl, + 8H,0 + 5Cl,

FAR Rl SATEA

() S fafy — §19 723 K W TRESSH FAEE 16 H1 CuCl, (ISH)
1 Sufterfd § agHeed SesT g SR w2
4HCl +0, —=<= _,9Cl, + 2H,0

(ii) FYATTTA FehH — FARIA o901 Sel (g NaCl foera) o deaerdse
BN U 1 Sl €) FAA e W9 Bl €1 98 §gd § Tt
g o Fescs & &9 H oty et 2

o

Te qiEt Ty oell, gEEie eia-diet 19 B 98 ag 9 2.5 TN 9 Bl 98

BRa-dict ga o &9 A A @ Ko 1 S Wbl € W fR 239 K W Seerd

Bl 78 v § faer 2

AR aga G ergel qen Surgst o WY R Y FdEe ol 2l
2Al1 + 3CL,—2AICI,

2Na + Cl,—2NaCl

2 Fe+3Cl,—2FeCl,

P, + 6Cl, — 4PCl,
Sg +4Cl, — 4S,Cl,

THHT TESISH o Ufd STcfush sdl gt 81 98 SEger g A o a1l
sffufsran &% HCl =@t 21

208, p-=it® o a@



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

ST o enfie o Wi, FAE, AESSH qu STHEH FANES ol ©
Sefer A 3tfush B W AR CedeinEe (foehes) s Bl

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

32 AU THHRT ok Y, FARA FANES R eEuFdREe &1 fagor It 21
T TRA A1 W% SRR o G, FANES ql A o d B

2NaOH + Cl,—NaCl + NaOCl + H,O
(31 qA1 )

6 NaOH + 3Cl, = 5NaCl + NaClO, + 3H,0

(TR\ A1 M%)

I T2 g I o T e e ol (shfem a™er) < 2

T o W% foRsi <ot 1 Fered Ca(OCl), - Cacl, - Ca(OH), - 2H,0

AN BTESiehral o @1l SATAfHan Hidl & T4 W eghEHl o |
TR Seag SR STEqw BEgihte] o WY IS I <l 21 Sereunel—

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

[T Iford FANIZS
C,H, +Cl, =™ , C,H, Cl,
T 1, 2— SEFANTLA

HCI @& HOCI o {01 o SR sdiie Stet o1 el 1 S el €1 39
THR U BETEARE 37 (HOCL) o iferiisH a1 € S foh seird o
fatsrr e el TN o fou SwEr 2

(i) IF B HI B, GeHEES Il Hohe, TeHL SEAHEES HI TR
3T qU1 SEEH 1 AReH oA § AR el 2l
2 Fe SO, + H, SO, + Cl, ___, Fe, (SO,), + 2HCI
Na, SO, + Cl, + H,O ___, Na, SO, + 2 HCI
SO, +2H,0 +Cl, __, H, SO, + 2 HCI
I,+6H,0+5Cl, __, 2HIO, + 10 HCI

(i) TE Tk Taol forsiah ©, oo fopan stferdfien<or o w07 Bt ©
Cl,+H,0 __, 2HCI+O

T 71k + O — TR ued

TE T 1 Sufkfq § et steren et gl @ faefa s 2

FANH 1 foiSTeh gra Tt g 2
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ST

THHT STANT (i) TS T (SHITS] q2 L&A o Scare | SAe9eh Bil €1), e aefl a&ii oh foist
H (i) T o wifeTH o RO H (jii) TTRT, 3w Ton FEfR q=iel S CCl,, CHCL,, DDT,
Tficehi SeaTfE o SeUTe | (iv) 9 o STt ol ot (SfremRfed) e o (v) feriedt T, S/& wiest
(COCL,) 3¢ 7 (CCI,NO,), T ¥ (CICH,CH,SCH,CH,Cl) % s H g 2|

GEE01 7.17  Cl, %1 T qM1 g NaOH o e iffshan &1 wqfera Tamafien e fafe)
1 g8 Affepan SremuaA fafswar 22 sifae adersul |

&7  3Cl,+ 6NaOH — 5NaCl + NaClO, + 3H,0 |
&, TN I TR STawen § —1 qe +5 SAfaiishtor srargenati o ufiafda gt €1

aqAtET 92t

7.29 CL, %! foriseh fshan 1 R0l SqEU

7.30 39 ) foielt 6 o 8 SdRT S FA0T o9 99 S 2

7.20 BER0E
TEASS

Tg T 1648 H TolsR o TIHRY a0 (F0%) H 9% Gewh 3T & qY
™ F U fehAn 1810 H 2ot 7 yefia fhan f Tw ewReem dun Ik @
Zifirs 2

fa=m

JARRTEN H 9% Hifea™ FaNEge i 65 Sereh 37 o6 |12 TH Hich am
ST 21
NaCl + H,SO, __420K . NaHSO, + HCI

NaHSO, + NaCl __828K , Na,SO,+ HCI
HC1 79 %! G5 GeF]ish 3l § Jalled &ich Yo a1 <1 Gehel 2|
o
g T 9 deu Ty ool 19 21 ge | ¥ T w9 ¥ gfad 8wt @
(e 189 K) e Yo fereeelia o9 o &9 | v ot @ (fmies 159 K) |
Te Ut A ratues faetd € aen e yeR 9 st g 2
HCI(g) +H,0(1) » H,0" (aq) +Cl (aq) K, =107

THHT ST foerae &l eEgiediieh 37l hed ¢ oo feeris &1 3=a1
TH Yefiiid w3 © T 98 Sia § U Yad 7§ I8 STt 9 sifafemen s
% e NH,C1 & vod ¥ <t 2

NH, + HCI — NH,Cl

208, p-=tw o a@



g HC1 & 19 91 a2 | HNO, o T 9 i fHa W Tearisa
o €1 ST TR | qen wifem S erfer urgel (SI9 g, wifew) @t e
o feIu ™ o o S e

Au+4H" + NO; +4Cl” — AuCl, + NO +2H,0

3Pt +16H" + 4NOj; +18Cl~ — 3PtCI2" + 4NO + 8H,0

TESHAING ol ol TRl o ol S e, BN e,
GewTEe e &I faufed T a1 =

Na,CO, + 2HCI — 2NaCl + H,0 + CO,

NaHCO, + HCI — NaCl + H,0 + CO,

Na,SO, + 2HCl — 2NaCl + H,0 + SO,

ST
T STAN B—
(i) FARA, SHEH FAES T TR (I RE §) o IR H,
(i) el O dR e @R wifter et & yfgeon |, qen
(i) 3fuer § e SEenen AW oh w9 H)|

SEEQ01 7.18  HCI 9eH wfvfd it 9 ififenan s W i FikiEge s+l 2, 7 foh Hiish weige,
17
EC  THHT STRERA § ARk § H, I €1 BISSIS 1 o BT Bk e & o
1 kel 2l
Fe +2HCI — FeCl, + H,

7.21 EaGrElta 3=a fagd RUMHSHA qe1 Bl SRR o HRU ST Th A5 ST

HOF Tl 8 S Fejeiifie (1) 21 o1 STguiveieiid o7l shedl 81 317 Bailsr

ﬁiﬁ?i_l?@@l I AT T 21 o8 o eafershien yrs &9 o gk T R < "
SHFHISTA Sherel STeit foera™ o el ofev & ®9 § T 2|

RelioHl o Sifegierel grelt 7.10 | KT U € qon St WA foet 7.8

4 R

O 7.10— TSl oF STerAaTT

i () et ® HOF HOCI1 HOBr HOI

(FRUEe™ $Tt) | (FREIGGIN 1) | (SRR ) | (FTEW WS ) | (SR $)

feer (1) 3ncT HOCIO - -

(" 31=a) - (FARE 3T7A) - -

2 fereR (V) 3T - HOCIO, HOBroO, HOIO,

(2fea=r ) - (Feler o7e) (siiftes art) (eTEifes aTT)
" Rfer (VID) e - HOCIO, HOBro, HDIO,

(R 2fa® ) - (TFAIRH 378 ) (Teifaes 31 ) (RATEH 318 )
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H

FARG 3TFA

e &1 =T Beior Tk SR @ rfufhar i € e fauees A s 2
TR W FeeA XX, XX, , XX, 991 XX, ¥ ffd fohan <1 gehar 21 S@t X
S 3R dlell TelisH € 9 X SIS AR arell, T X, X i gorl § Afereh
forgd uFTeAs @1 SE-S X 3R X i et 1 U sear €, ufd 31
TR Y FE o agd Bl 3r: SAEEH (VI TiNES § WS s e
Afrmam g =1feq) iR 1R F & g el &1 eua siferehan 21
THfeT 3ot T 1F, Bl & oo wamgst &1 s sifdswan 2

fat=rm

saeeeH e e AT gr a1 fRel 2o &1 U I sauearsT

2Aifireh W ATl gRI S ST Hehd €1 fifa Scare e fafyre ufifeefal w
fsft =g €1 Sie—

ClL, + F, —’% 5 9ClF = Cl, + 3F,—22%X 5 oCIF,
(T @) (THHIER)
I, + Cl, — 2ICI I, + 3Cl, — 2ICl,
(TR (anferr )
Br, + 3F, — 2BrF, Br, + 5F, — 2BrF,
(Ut & W TR (3mferer)

o

SRS ARl o D o1 TROM 7.11 § f{w 7y F
3 gt gegdise 210 B § S Yfageehd YHid o B 21 CIF o aifafie
S fF 208K W T 19 ¥, A Wl aroweiiel S A %4 §) gk wifden ol
el BedloHl o HeAadl gid €1 heel 98 X Bl € T 3ok oMl |
Faoh STUferd 7l 9§ e 3=4 g 2

ST TEETTER Stfafmaet s qor gue SaFe gerstl 9 i S Hehdl
B WA A TAS AfTE SedisHl w1 oTven sifuss fRewha g @
(TS ok SAfafierd) | THT Sfq Baiiorl oh X-X' sl 1 dailorl oh X-X
el w1 ot § gt 8 o wRU gl @ (F-F ST i sighi)| 3 g
el TETEd Bl B SElSH o W BellEe 3P, 3R 98 Bellst o Hd

207, p-=Ate o d@



TETRERS (F6 XX') BaRe (F6 XX',), ol (S XX ) 91 Weele (S
XX',) @ 3 2

XX'+H,0 - HX'+ HOX

AT MU TIEAT 91gd U= Bl © 9t i VSEPR fagid & eR ™
THE ST Tehell © (BT 7.19) | XX, AR H1 L&A1 Sifehd T-STHR H,
XX, AR FT G TR fRfEE den XF, 1 S dewioig i
Bt € (RO 7.11)1

ARUT 7.11— S{RERTR! & FB 00

XX, CIF RUEERIK -
BrF wwT g T =
IF* TR fHenT g0 HYfed -
BrCl1” T >
IC1 el A B (0-F) -
q0 @, 39 (B-€9) -
IBr T 3G -
)Q(,S ClIF, T T dfehd T-ARfd
BrF, Hietl B s dfehd T-3Thfd
IF, el sy fehd T-3Mpfa
ICL° S fehd T-3Mpfa
XX, IF, T e ot i
77K o < 39
BrF, TEH @ it ffae
CIF, TEH 33 it ffae
XX, IF, RUGER EECaLIERHEREE

“ Fgd e g 3l #WR % @iy W A Cl-9q fgaq & & (L,Cly) " sitafe

GEE01 7.19  VSEPR THgIA o YR W BrF, i 3Thfd &l =& Sty

B e WA Br oh GAISihdl hIvl § T Seiagq €1 378 O i gelaeq dH wgede

TRATISH o WY TR el e o ofd & 91 =R el 99 @ S €| 39 WhR

319 W T A q1 | Thieh! T VSEPR fHg1d o6 S79R 9+t seiee™ I

e fafRfae) o ol R feord wd €1 < Tt soide e FRefia T ™

feorq g S99 foh ThTR! JITAT-TahTeh! T TN STEY Il Tahieh! A oh

o= gfehtu A w1 Sooiadia @ i 3 ufaeRtur, e - ey e

@ vfwdn ¥ sifud B9 ¥ e fafed o1afia WSiRE WA, Wt

FA-TehTeh! A o o g FITHHUT 1 FHH I oh folu FRefT Teeike aemm]

FT TP 3ok S ¢ TS0 TehTeh! A~ TehTehT el Udeh S0 =aH W1 39 JhR
BrF, %1 3T&fd @€l afhd 'T' oTpfd &1 & <t R




ST

T Aifieh TeTelid fae@eh] ®1 T U § oy 1 Wehd &1 Sfaueelist Al sgd STan 2
TSR FR B 21 CIF, T2 Brl, %1 SW W **°U o Hae[ 2g UF, & 3 o foman

ST B

U(s) + 3CIF,(l) — UF,(g) + 3CIF(g)

QAR 99

7.31 1, ¥ IC1 ifush framiiar o €2

7.23 sl 18 o Acd = 18§ ©: a9 £ iforam, e, aifte, fpei, Sar o &1 3 g9l 39

7.23.1 3Uctedr

& o TEEtTR w9 9 @fma € A ugd w9 Al s € g6l HRU 3% Sope
T wed I

e o wrfalted s Gefi Sepee 19 aHed o Ui Sl €1 ST o STER,
TR % A1g | SIgeddl o 1 ufeea € o i gy sree 71 dfeam
o we-me Feia edud Safa o @l § 1T 9[ 31 59 fresrs,
AeTge, Feftargel Eifaam &1 g Aifie: did wrehfae 19 21 S qen ©H
3@ a1 & gedwad a €1 g (**°Ra) o faeed @R %1 @@ ©H 9w
FME- | 2%Ra - %Rn+ iHe

ol 18 & Tl oh Hecqul WHITEe de Hifieh o1 ek SeterieR o
% Wy greft 7.12 § fiu T R

AR 7.12— 1 18 o Al o UHIUE Ud Siifaer U1

TIH]  HHIR

THY] SIHH (g mol')

o fa=ma
T 541/pm

A Tt
/kJmol™!

R Ao T

/kJmol™!
CELC]
T ik /K
FAUR /K
EREEIGIR IR N
(% SIT)

* s

(at STP)/gem™

2 10 18 36 54 86

4.00 20.18 39.95 83.80 131.30 222.00

1s” [Hel2s’2p° |[Ne] 3s3p° | [Ar]3d'°4s’4p° | [Kr]4d'°5s°5p° | [Xel4f *5d'°65°6p°
120 160 190 200 220 -

2372 2080 1520 1851 1170 1037

48 116 96 96 77 68

1.8x10°* |9.0x10* |1.8x10°° 3.7x10°° 5.9x10°° 9.7x107°°

— 24.6 83.8 115.9 161.3 202

4.2 27.1 87.2 119.7 165.0 211

5.24x107" |- 1.82x10°° | 0.934 1.14x107* 8.7x10°°

209, p=dteh & A



SEE01 7.20 o 18 oF qcdll bl It TGl o AH © A S Sl 22
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