Chapter-7

HATRITA=YT
(Equilibrium)
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UI5a-JRE & HEIRK

WYH 7.1. TF XX Tt Hietaeg qrer ¥ Fiivem O W sos amer % Wy an § wan wan o &
TR rerTe Wy fon s )

(F ) AT TRTAT T AR oy = Tm?

(&) TR o o U WA w S aet 87

(1) A B, FafeE U A APAT T A W 8 Sy, e i | g w = gen?

T—(F) T F A o9A QA 59 % WA H T <o H7 A

qg%mmmwmﬁmmmmw;mmmwmiw
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(1) TEETET O AP g WA S % A Bt ©, SRt g # tfm Ay <@ wme g

W 72 P unw & fag K, w0 3w, ufy wm oW vEE ugd &t e
[SO,1=0.6 M, [0, ]=0.82 MTH [SO3 ] =LIO M

280, (g) + 01 (g) ==——==125805(g)

T 2302(8)+02(8)_“‘25203(8) ,
.= [SO; ] = {120] - 3.6l —12229
[S0,1°[0,] [06]°[082) 02952
3 K, ST WM =12.229 IW

w9 7.3. T FAivaa A 0 S R 10° Pa W STATET AT 3 SETIHR 40% HATAVSH Ta]

i
I (g) == 2I(g)
wn & fog K, it o St

o I (g)==—2Kg)

Fo <@ =10° Pa

W FRF T AT T 40% ITAEA @] A B

60%1, o] ¥

I%WWW:%HOS Pa

T Izﬂﬂﬂiﬁﬁ?{ﬁ:%xlosh

2
( 40 X 105) 8
Kp = @) _\100 16x10° o 10?
PI, ( 60 ws] 6x10*
100"
I K, BIAA=2.67x10* I
T 7.4. Proafets o &y avfifivar 3 frg Wi feris K, @@ = fafae

(i) 2NOCK(g) === 2NO{(g) + C1,(g)
(i) 2Cu(NO;3 ), (5) === 2Cu0(s) + 4NO; (g) + 0, (2)
(iif) CH;,COOC, Hs (ag) + HyO() CH3;COOH(aq) + C; HsOH(aq)
(v) Fe>* (ag) + 30H™ (4g) == Fe(OH)3(s)
(47) lz + SFz 21F5
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2 2 4
_INOP’[C1, ] ik, ~[COP N 1[0y}

IW—()K, = - (
(Nocl}” [Cu(NO3 ), ]

(i) K, = (G113 COOHIIC, H; OH] i) K, = [FOs 10 ]
[CH3 CO0C2 H; ]J[H» 0] [Fe3+ ][OH- ]3

WMK.= “Fs I
[12 1(F:1°
W 7.5. K, % Ut & Frerfafes & € yern wna & fag K, = o a saiag-

(i) 2NOCl(g) ZNO(g) +Cl3(8); K, =18x 1072, 500 K 719 T¢
(i) CaCO; (5) Ca0(s) + CO, (g), K, =167,1073 K T4 W
J—(i) 2NOCl{g) INO(g)+ Clz (g)
S00K TN R, Kp =18x 1072
An=[2+1]-2=1
G| R =00821 atm/K mol
Kp =K, x (RT)*
o 18x 107% =K, x (RT)!
a o Lex 1072 _18x107 _ 438x 104
00821x 500 04105
30: K, T A A T=4.38x 10~ IW
(i) CaCO; (s) CaO{s)+CO,(g)
Kp =167,1073K T
An=1
ke
°TRT
167 _167 .
00821x 1073 8809
I K, H AN TT=190 IW

W 7.6. QI NO(g) +0; (g) NO; (g)+0; (2) % AT 1000 KR K, =6.3x10" §rumat
# 37 we weltw St arfufimant wrafires wa & figerop ) weita stfafieen & fg K, s d?
T : 1000 K 919 9, K, =63x 10M
NO(g)+ 03 (g)====NO,(g)+0,(g)

o K, N0 MO, ) _ o 10
[NOI][O;]
Iokuvity afufsem & fog,
NO; (g}+ 0, (g)=—===NO(g)+ 03 (g)
_INOIOs] _ 1 1
¢ [NO,Ji02} K. 63x10M
=159x 10713
a: Wt sl & fg K, =159 10715 IW



o 7.7, T Rt w1 wiwas g wow agnge i v el o 3t s safie el e
AT &7
IT—YS I ¥ oy fran s o 3 #1 9 v wa sfues A ¥ 2, w9 v e s
@ R 3em =9 YR, IR HRON ] Brar M T R s 8
T e
Wm=mm EeCe
S = XA 1
vad o o STIVES FeANH
_ W T
. ~ sifrad FEEH
feR w9 | 19 % TR foR € ok v = onfras seme fem T
;AR TrE foeR Fwdt &
W9 7.8. N, TH 0, % Rea Frafafas sfatear gt §
2N; (g) + 0, (g) === 2N,0(g)
i UF 10 L H O 0.482 WA N, TH 0.933 We O, T8 Wil v u@ oy, R ae N, o7 e
T, A A firsver s Hue we wHNg, K, =2.0x107%7)

It g faferar :

2N, (g)+ 0z (g)=—==2N,0(g)
Wi e 0.482 mol  0.933 mol 0
= I G 0482-x 0933-%

2
aﬁ’xﬁamnz%ﬁqq&;—ﬁamoz ¥ fag

09332
0482 - x 3 x
e grEm = = £=_l

10 10 10

HiE K, =20x 1077 =1 7 79§ 76t 94 N, 1@ 0, & A x W 9m FW R
;. e ¥ [N, ]=00482mol /L

[0, }=00933 molL, [N,0]=Clx

2
K, =— %) =20x10"%
(0.0482)% (0.0933)
2
o 0.0:x = =20x 10737
217x 108 x 10~
-4 -37
@[ <2 =2.l7x 10 x22x 10
1% 10~
e x% =434x 1074
o x2 =434x10740
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x=66x10720
T: [N,0)=01x=66x 1072 moV/L
31: [N4 ] =0.0482mol L1, [0, ]=0.0933mol L™ Wt [N,0]=6.6x10" mol L™ T

we 7.9. Prorfefem sffrar & sar Tt fewEE Br, ¥ aifufire st smggiie e
T §-

2NO(g) + Bry (g) 2NOBr(g)
Wt FRuR oY WU B T # 0,087 W NO T 0.0437 WIS Br, fufbr iy wra &, 7w 0.0518
et NOBr YT greft §1 NO W& Br, %l U Wit 1 S

L 2NO(g ) + Br, (g) === 2NOBr(g)
T 0.087 0.0437 0
s A ? ? 0.0518
[NO] %l UG T = (.087 mol ~0.0518 mol = 0.0352mol
T (Br,] 1 €= WM = 0.0437mol - 0.0259 mol = 00178 mol
#a: NO'% 0.0352 mol 7T Br,, % 0.0178 mol W B §) I

WFT7.10. HRA 250, +0; (g) =——=250; (g) F AT450 KR K p =2.0x 10" par 1ga e
K, &1 W 710 Fifa)

¥ : € g srivfeen .
280, (g)+ 01 (g)=—2801(g)
An=2-[2+1]=-1
Kp =Ko x RT)™

K. =K, x (RT)=20x 10" x 0,0831x 450.
=747x 10! mol L
K, %1 A1 450 K 919 T =747x 10"’ mol L™
310: 450 KWK, ST = 7.4x10'! mot L1 IW
W 7.11. HI(g) T TS TYAT 0.2 atm I T UH TS § TG AT §1 W W HI(g) & A
0 0.04 atm B T R g W & G K, w9 T e
2HI(g) = Hy (g) + L1 (g)
L 2Hl(g)=====H,(g)+12(g)
T R, pHI =004
A Pu, =PI, =X
PH + P, + p2 =02 atm
004 +x+x=02
2 =02-004=0.16
x=008 atm
Pu, = p1, =008 atm

q 8 -
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K. o [H X P, _ 008x 008
p= =
2% (004)%
=8x8
4x4
=2x2=4
A K, T =4 I
W 7.12. 500 K 19 WU 20 LI | N, & 1.57 0o, H, & 1.92 WA T NH; & 8.13 WA
Tersvor ferar wmar 1 sfafmaT N, () + 30, (2) 2NH; (g) % T K, ST A 1.7 102 $170m
Fffran-firstor anar ¥ §2 afy i, A Y arfafea @it oo v dnir?
T N, (g)+ 3H;(g) 2NH; (g)
K, =17x 10

()
NH;3 _ 20

TN P 157x( @)3

Hidl HPTHT

20 20

—157 192 192 192

20 20 20 20
_ B13x813x20x20

T 157%192x 192x 192
_264x10°
L11x 10°
=235x10°
3@ Q. =235x10° 3R K, =17x10?
Q. >K, & fusr wvx =&t 21
Q. F HFt HTH K, & areR o wifkw
3: Q, =2.35x 103 wew Afrfera Wrerereen o W &1 IW
W9 7.13. U rx afafiran & fag
JINH 10,1 5 5
INO}* (H,0)¢
79 T & e syt e el fafag)
T : ' NH; 3R 0, I U NO 791 H,0 sifsn 31
wftr afufEm
4NO+ 6H,0 4NH; + 50, I
WO 7.14. H,0 i TF WA T& CO o T Wie 725 K W9 9 10 L & o ¥ frg okt i o v
40% WS { WIS )} CO % wra Pt weitamor & srqar sifaisar @t §-
H;0(g) +CO(g) == H3(g) +CO:1(g)
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srfafipar & fog wmer feries i orT SR

T H,0{g) + CO(g)==—===H,(g) + CO,(g)
sy arsa 1 mol 1 mol 0 mol 0 mol
R e w20 ) 40
100 100
AR W) A 04 mol 0.4 mol 0.4 mol 0.4 mol
(1-04)mol  (1-04) mol
=06mol =06mol 0.4 mol 04 moi
S — _0.6mol’ 0.6m01’ 0.4mol, 04 mol
0L 10L 10L 1oL
=006 mol ™' =006 molL™' 0,04 molL! 0.4 mol L™
_1,}[CO,]
¢~ [H,0)[CO]
_004x004 16 _

006x 606 36
o arA i =044 IW

UTT 7.15. 700 K79 TR SRR H, (2) + 1, (8) =— 2HK(g) % forg wrwr feemtien 54.8 1oy
TG HI (g) RAATEY, 700 K 700 Wreer emfirer € AU /R 92 0.5 mol L' HI (g) Suftarar &Y, v amear
W H; (g) T 1 (g) W Vi o= gift?

wor ;e .

H, (g)+ 1, (g)===2HI(g) ¥ Torg ur foeRis =54.8
afufrn & AT, 2Hl==—=H, + 1,
UL

¢ o I e

K, 548
W W, [HIj=05 mol L~
c| [H,]=[1,]=x motL!
. 1 xxx
c = e— =
548 (as)
q xz =.9‘...2_5
548
el x% =000456
K x=0068
[H,]=1I,]=0.068 mol L~ I

YT 7.16. IC1, Rreant wrsan wreew 7 0,78 M ¥, %t 2y v aw oy fiy s, A wreldien st ana W
At = gii?

2ICI(g) === 1, (g)+ Cl, (g); K = 0.14

oo : el .

2ACI == I,(g)+Cly(g); K, =014
YRS |rEa 0.78 M ] 0
Y SR (0.78 - 2a) a a
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k. [BIx[Cly]
[Icl?

a1 014=—2%%
(078 - 2a)?
WA FA R,
a=0167
R (121=[Cl;]1=0167M
aa [IC1]=(0.78 - 0334)M = 0446 M
I [i21=[Cl;]=0.167MTET [IC]] = 0.446 M IW

U 7.17, S Wi g W 7 899 K WK, %W W 0.04 atm §1C, H, &t wiet 90 wwat a4
TRft, A 4.0 atm TR W C, Hy T T TR B TET 74T § T WO=imeresn 02 iny fa simar §2
CaHg (g)===C,H,(g}+ H,(g)

FR—3fufear
C2Hg(g)==—==CH;(g) + H, (g)
R us 4,0 atm 0 0
T Qrsdl {4 - p)atm patm pamm
Kp = 2CHs X PHy
PCZHG
004=L>P
4-p
;) 25p% + p-4=0
—1¢1/12 +400
Ll p=—-V
50
_2004 o,
50
C,Hg 1 HiRI |FEl = (4.0 - 04)atm
=36atm
I CyHg TR WIFAT = 3.6 atm I

YT 7.18. TATH U WHifew one &t sifafinar & wfaer tEee awmen wnar § oo ana o 3

YT yTaT A W &
CH;COOH(/) + C, HsOH(/) CH;CO0C, H; (/) + H,0(1)
- () afE sffira 3 forg T erqua ( sifvfirar-umree ) Q, fafaw)

feoqoRt ; =t wr et anfie o it & oo Rrerae Wt

(i) Y 293 K X 1.00 ¥t Weftfean ane wet 0.18 wrer wimter wrewr o fog wwd, & xfew wnar
firstor ¥ 0.171 et Ufure TR 3t wor frerdis =t orT Fifa)

(iii) 0.5 T TEFTT et 1.0 Wiet UHlifeeh 10T 8§ W &itd T 293 K AW &3 Woy uyanq fus
Witz  0.214 WS WG T, W T VR TRE D T=_?
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T (i) AfafEa -
CH; COOH(/) + C, Hs OH(/) === CH, COOC, H (/) + H2 O/
@ 0. - [CH;CO0C; Hs |[H;0]
¢ [CH,COOH)[C3HsOH|
{CH3 COOH] = 100 mol
[C,HsOH] =018 mol
LE [CH; COOC, Hg ] =0171mo}
CH3 COOH + Cg HsOH—-— CHJ COOCZHS + Hzo
L0 0.8 W@ 0 0
1-0171 018-017)  0.171

@) =

=(.829

e X2

c‘.:

K,
Ll K,
Li| K
9 A fetias = 3.92

U Avie ST =V
CH3COOH + C,HsOH

Wi wE oM

=M

v

10-0214
T W I, ——

Q

c=

0171

=0.009
v

0009

v
0171 _ 0171
—— e W e

v v
0.829 . 0.009

v v
0171x 0171

0.829x 0009
[7Ix171

829x9
29241

=392

(——-)CH3COOC2H5 +H20
0 0

05-0214 0214 M
4 Vv

_ [CH; COOC,Hs ][H, 0]
[CH; COOH]}{C;, H; OH]
0214 0214

_V
0786 0286

¥
_0214x0214

"~ 0786x 0286
_214x214

"~ 786 286

0214
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_ 45796

224796
=02037
= 0204 (TFT9)
Q. <K,
T0: TR AT T gam I

WO 7.19. 437 K 919 W Frafa & PCl; o 0 00 WEh v W e wem e senie 3w
PCl; ) WA 0.5x 10 mol L™! wid 7§, aff K w1 A 8.3 x 1073 &, @ W W PCl1, THC1, Tt

arsand wan giit? ‘
PCl4(g) = PCl3(g)+Cl;(g)

Tl PCli(g)+Cly(g) === PCl5(g)
W PCl, 3R Cl, % W Al =x

a@tﬁsms w1 R PCl, 3R Cl, § g
_(PC3]ICl,] _ xxx

[PCls]  05x107!

| 83% 1073 x 05x 107} =x2
| x? =415x107*
7 x=2x 1072 mol L™}
=002mol L™
31: PCl 3 AR C1, FUFRATEHI: = 0.02 mol L™ I

WYT 7.20. VI ST § WS ®A AT W sifafnan it §, T S (1) enEs W wET
ArivAtamEe & B veaH § T 3uR aifes wig w@ co, firrm €
FeO(s) + CO(g) === Fe(s)+ CO; (g); K , = 0.265 atm, 1050 K T
CO U CO, % N 4T s T =0 g, a3 SRR Stifvn 2 -
Pco =L4atm@pcoz =0.80 atm
¥ : FeO(s) + CO(g) = Fe(s) + CO,(g)

Kp =0265 atm
ARf WEal 1.4 am 0.80 atm 0 0
T e (14 +x) (0.80~x)
Kp =20 FiifF FeO(s) 3 1
Pco
0265 = 080-x
14 +x

at 0.80— x=0265(L4+x)
U 0.80—x=0371+0265x
L 1.265x=0429
e x=0339

CO F1 9 & T = L4atm + 0.339atm = 1739 atm
T CO, &1 a3 Jiffiw & =080 atm - 0339 atm = 0461 atm
: [Pog |=1739 atm AT [Poo , 1=0.461 atm I
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W 7.21. SAGEATN, (2) + 3H, (g) === 2NH, () & 10 500 K 910 W ury feriw K, = 0.061
£1 v Rt W a3 fvstor @ dee 3w v -

3.0mol L"'N,, 2.0 mol L™ H, U5 0.5 mol L ™! NH, = srfatinar wvea # 2 afy =, dramr
e & & v srfafenar farw faan O srofe dRi?

T : Afferan N, (g)+ 3H; (g)s——=2NH; (g)
__INH3 )
YN P
_fos)?
B2
=g =00104
24
#a: K., %1 A 0.061 §, Taf Q, <K,
it s 8 2
s afafera sane St 3T e g I

W 7.22. MH WERTEE Bre) Rt giet et o 3w 2ard aur s enfa frarg-
2BrCl(g) = Br,(g) +Cl, (g)
Ta% RN 500 K ATa O K, =32 &1 9 yResr & Brel 3 ArEan 3.3 x 107 mol L™ &, v vy
fororor o gwent wrsET Fav dit?
wor: arfyfean .
2BrCl (g) == Br, (g)+ Cl, (g)
WSS WA 33% 1073 mol L~ ’—2‘

[N WREA (33 1073 —x) %
X X
—X -

1= 2 2 _

Ko =2 (33x 1073 -x)? 2
T W RV,
@ x=3x103mol L™
3: WA W BrCl $ W8 = 33x 10> molL! —3.0x 10-3 mol L~ =30x 10~ mot L™
1d: T o RrsTor H ArsaT = 3.0 x 10~ mol L W
WTT 7.23. 1127 K T 1 atm T& W CO 4T CO, & Hfrr fustor Ff wearaman vt 3 writ &

90.55% ( WreT® ) Co ¥
C(s) +CO; (g) ==—2CO(g)
IudEa wr w ifufran & R K, 3 W @ oen @it
B : aifalbFE ;
C(s)+CO, (g) ==2C0(g)

A fsT CO 7 CO, I Fw woER 100 g &, @@

CO=9055 g 41 CO, = 100g—90.55g=9.45g
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CO F Wt dEm _ﬂ;-:—S_am

M CO, F NI v _97?_0.215
= B4 am=0938 atm
3234 + 0215
0215
o =——"2 __ x latm=0062atm
Peo: “333a 0215 #
2
K _p_co_=£0;9§i=l4_19
PCo. 0062
o An(g)=2-1=1]
- Kp =K, x RT&®)
Wl R=00821LatmK 'mol ' T=1127K
K
K| K, -_.?_=___l_‘.‘;12__.=(1153
RT  Q0821{x 1127
¥ K ®Tue=0,183 I

WER 7.24. 298 K W NOTH O, ¥ NO, wreht §—-
NO(g) + 03 (8) ==2NO; (g)

sthmtmq(w)m q&(m)mﬂmima.’:maﬂﬁq—
A5G° (NO;) =520 kifmol, A , G® (NO) =87.0 ki/mol, & ;G° (O;) =8 ki/mol
(%) afuliear

NO(g)+§oz<g)-———-*~NOz(g)
Affrn & fw, AG°f = A G° + (NO,) — 47 G° (NO) —éA G° (CO,)

=(520-870- 0) ki/mo! =—35.0k¥mol
I mma G® =-35.0kJ mol I
(") K, =-AG® 2.303RTlogK
~(-350)=2303x 0008314 x 298 log K .

350=57058 log K,

35
K, =——=6314
ot 57058
K. =Antilog 6134

K, =1365x 10°

31a: e ferties = 1.365 x 10° I

et 7.25. PR # ¥ weles v 3 s staae aqreRt g ww fanar s €, v aaenge e
afafran % el % wel it Tear wgd § o wedt § ar wam el 42

(%) PCls(g) == PCl;(g) +Cl2(g)

(W )Ca0(s) + CO; (g) === CaCO;(5)

(1) 3Fe(s) + 4H,0(g) == Fe;0 (5) + 44, (2)

FI—(F) PCls(g)=—=PCl;(g)+Cly(2)

4 8 44
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4 afufisar w1 oA v B1 oW: T@ w9 T

= anita fem ¥ smfea @, w6 PCl,. oWk Cl, sifes

(@) CaO(s)+ CO, (g) === CaCO4 ()

wfalea T a9l 7, R CO, T sauifia it #1 om: <@ ww € oft wr g fegm &
e, FHEC IR F e wEm e

(71) 3Fe(s)+ 4H, O{g) =—= Fe, 0, (s) + 4H, O(g)

T e § SRR Fe(s) 3R Fe; 0, 1 2@ T 5w 1 H, O U5 H, 1 AR TAM 390 & #1

30 T WS W HE W T T

W9 7.26. mﬁammmm-m-mmmmm wftaant fr e
qitEdsT & av fuferan o av weity fagm ¥ it geit?

(i) COC1, (g) =—==CO(g) +Cl; (g)

(i) CH, (2) + 253 (g) =—=CS; (g) + 2H,S(g)

(iii) CO; (g) + C(s) ====2CO(g)

(iv) 2H; (g) + CO(g) = CH;0H(g)

(v) CaCO; (s) == Ca0(s) + CO, (g)

(vi) 4NH;3 (g) + 50, (g) = 4NO(g) + 6H, O(g)

IR forfa weft sfvifsranell & sifvfean (i) ¥ e WE (SR T AfERE) T §

ny=n,=3
- SRR T A WS O f)
Fo T fafrand T W ¥ el A &
W COClz(g)——‘CO(gHClz(g)
np>n, AUl p =2
n, =1
TW F A | 9 a0l IR sufaa fme
(iii) CO, (g)+ C(s)==>2C0(g)
n. =1 np>n, 94 n,=2
m%aﬁmmaﬁ’f@m ammaﬁmn
(iv) 2H, (g) + CO(g) == CH,OH(g)
0 n,=3 ar np =1
", <n,
m%aﬁmmaﬁaﬂt amfa g
) CaCOj; (s) === CaO(s) + CO, (2)
e n, =0 aqr n,=1
np>n,
TE F 931 W W o R amfad s
(vi) 4NHj; (g) + 50, (g ) === 4NO(g)+ 6H,0(g)
n, =9 GLl np =10
ny>n,

4: TM F TGN W T e SR smfad B
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A 7.27. Preafafaa aifafear & T 1024 K w0 an Rutis L6 x 105 §)

H; (g)+ Br; (g) = 2HBr(g)
af HBr % 10.0 bar Werger arst 3§ 2ot wmg, o weit fri 3 1024 K9 oner 2| A Fif)
T 2HBr(g ) === H, (g) + Br, (g)
TR, 10-p 4 4
2 2
__ 1
16x 10°
YRFSF T4 =100 bar
F A 4
2" 2
Kp =
(10- p)?
2
a 1 .7 >
16x10° 4(10-p)
T o W, 1l ___»
4x102 210-p)
o 4x10% p=2(10- p)
q 402p=20
aq =£ bar
402
=497x 1072 bar
=50x 1072 bar
3@ W W, PH, = Ppr, =§ =25x 1072 bar
PHBr =10—p=10bﬂl‘
a1 [Ps, Jeq =[PBr, ) eg
=25x 1072 bar
am [Pyg, 1=10.0 bar I

Wy 7,28, Prfiier somgird siiisar 3 orjaTe siaritator T Sy e Wk

| W o st §—
CH, (g)+ Hy0(g) === CO(g)+ 3H; (g)
(=) ITvaa Afafke & i K, o1 =i e
(&) Kp W sAfafira firstor r wner v dee forw wenr yefaa g, aig-

() T W ferar sy, (i) T agy faar g, (i) I e e g
I— T e senad afufem 2

CH, (g)+HyO{g)==—=CO(g) + 3H;, (g}
7y ST SEET w9 ¥ ewfaa ot &1

3
Pco * P H,
PcH; * PH0

(3:‘) Kp =

929



(@) (i) for Seforr fogra % STTAR Wi e i & smfga g

(i) 3nia fem ¥ smfaa 2m

(iii) @ wonfem R g

W¥T 7.29, WA 2H, (g) + CO(g) = CH;OH(g) WY WI¥ HATZT-~

(%) H, i 1w

(® ) CH;0H iR W

(M CORH W

(¥) CH;0H A W)

I-—AMIBRE 2H, (g )+ CO(g )==== CH; OH(2) ¥,

(%) H, fER W g spitw fwm & mfwa am

(@) CH;OH fre W ara wa fem ¥ smfa g

(M) €O T W g N fen ¥ svafaw gm

(9) CH,OH eH R T/ 3nim faen ¥ smfaa v

WIT 7.30. 473 K T WIERRE YZ@aRIEs POl o fieeT & forg K, s am 8.3 x 1072 diafy
forerest g| weRTe St o, @Y

PCl5 () =—==PCl;()+ Cl;(g) A,H® =124.0 kJ mol-1

(=) Afafsrar & g K, & =ivs fafam

(@) weitw sifaferan & foTT WA o9 W K, 1 9T 99T 2Rn?

() af (i) 3l 2iftres PO Py ST, (i) S AQTAT ST AT (i) AT TQTET A, G K, W
T AT E?

™ PCls (g )= PCl;(g)+Cl(g)
AHO =24k mol ™
K. =83x107
() K, ~[PCl31[Cly] TN
[PCls]
(ay kr, -l _ 1
[PCI;1(C1,] K,
e —12048x107
83 107
12048
3T K, ST HIT =120.48 R

(M) (i) AR PCl, 3 ifass sren sIwm, @ wre s faw A smida dm
(i) T T agrN S0em, @ K, 9 ¥

(i) K, =§—f; it sfufra S 2
b .
Y G WK , TGN 99 K, H 9 A =75 I
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F¥.7.31, wia R & e mragrert whr wiepfiven R @ T Sl ah o ATt e @ feee
e v 1 2 o el sfiafiran  wan v ¥ CowE H, w1 gEt W H wem wg A R At Co
3l siftres T A s @ &
CO(g)+ H,0(g) == CO, (&) + H, (g)
R 400° CR Sifafda wrsr 3 CO Wt AT o WowieR firsTur 3 Yt R e 76 peo = py 0 = 4.0
bar, H, ST STRITEET UT Hifores qrar 2t §hie? 400°C K, =10.1
T ;bR
CO(g)+ H0(g)&= CO,(g)+H,(g)
Wi S 4bar 4 bar
U TE (4 — pybar (4—p)bar .  phar phbar

Pco, * PH,
Kp =—2—2
£co * PH,0
= P*P
(4-p)(4-p)
2
£l jo1=—2
(4= p)?
i E o R,
P _Jiol
4-p)
L | P_ =38
(4-p)
L | p=1272-318p
M p=2212 304 bar
418
3 H HTETRITST G 7Y g/ = 3,04 bar I

Wo 7.32. T i Prerffe 3§ & e stfufirm o arfireret e Seaml # wrsar giea grit-
(F)C,(g) =—=2C1(g), K, =5x107%
(@) Cl,(g) + 2NO(g) === 2NOCl(g), K =3.7x 10°
() Cl;(g) + 2NO, (g) = 2NO,Cl(g). K. =18
3« (F) K, =5x107% =g W 2
o 1y H A e A
».2C1 39 T WEEA 9 B I
(a) K, =37x10°
¥ K, 97 359

mNOCIaﬂﬁaﬂmﬁaﬁl T
(m 9 K, =18
AT NO, C1 IS it ars Afees Brill I
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WY 7.33. 25°CAHFARRET 30, () == 20; (g) H R K, wrurr2.0x 1075 hrafgarg i 2s°C
AT T 0, T WITEET HIFAT 1.6 1072 &, A 05 I A = geft?

T : SAfafEa 30, === 20, ¥ f K, =20x 1075

e WAl L6x 1072 x
[03] 20 0-50
[0,

=20x10"%°

-

e

s

-
(L6x 107253
= 1.6x1.6x1.6x10 5x2x107%°
¥ =8.192 x107°
x=286x 10722 M
3 W ETHATO; HfAT=2.86%10"2 M I
TIT 7.34. CO(g)+ 3H, (g) === CH,(g) + H,0(g) stfufiear o wite vomas % 1300 K W
TR i 3 COH 0.3 W, H, 3 001967, H,0% 0,02 Ve U& CH,, % argre sitar s Ry g
AT W sfRimar & g K, @0 AT 3,90 §1 firsror § cH,, &t AT s @

8848 4

™ CO(g)+ 3H,(8) = CH,(g) + Hy0(@)
TR @@ 030mol  0.10 mol ? 0.02mol
- K, =390
_[CH,4][H,0]
[CO){H, }®
a 390 [CHs1x 002
03x (o1
7 [CH,]=00585
=585% 1072
-3
o [CH4]=3'9x D.3><1x210
2x 10~
W [CH4)=00585x10"
aa: frstrHCH, FAAM=585x1072 M INT

U 7.35. g SnR-g g @ w A &2 Pl wivite % g @yl e/
L

HNO,,CN ™, HCIO,,F~, 00, CO3™ wis?
m—mm-mwnwmmmmmwﬁmmwm&
A TPl S === ¥l I + H'

HNO, FI €t &R = NO3

CN~ = WYt a7 = HCN

HCIO, 1 ¥ &1 = ClO;

F~ %I G937 G 37 = HF
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OH™ & ¥g™f ¥R =H,0
col™ = W &R = HCO3
aw $2 &1 Wyl 3w = HS™
W 7.36, Fretafea & ¥ w- g ona §-
H,0, BF;, H* 4T NH,
;ﬂt——qw vl A vad B €, S T TR S ) &7 TG €) 3%6: BF;, HY 991 NH] g5
e &
g 7.37. Frafafaa F ¥ wree snsi & forg dgedt et & g fafae-
HF, H,S0, W& HCO3~
IW—HF F1 Tg70 &R =F~
H,S0, %I §F0 &R = HSO;
T HCO; 1 U™ &R = CO2~
WU 7.38. AT AW NH;, NH, 997 HCOO™ & agnit 3t ffarg)
IT—NH; & G 37 = NH,
NH; I Gl 374 = NH;
aql HCOO™ % WYl 31 = HCOOH
W 7.39, WAYAS H,0, HCO3, HSO; 9T NH; TS 1WA W AYRa-2rl &t witer STagn
%A &1 T & TGOl SNE T G FAHY)
Ie—H, O F1 ¥l 3l H; 0 & 3ROl gt & 21
HCO; 1 g™ 37 H,CO; # ik co2™ &m &
HSO; & g 37t H,80, € sl s02- &R 21
NH; 71 977 20 NH], 3iR NH; a8
W 7.40. Prefatia wheits = qow ne adT R ¥ Feffea g aur @y i & Rea wwr
IR - & WA B e §-
(®|)OoH ("@)F (W)t (9)BCl4
IM—(F) OH™ TEH &F ¢; s T TH A TF IR G 21
: OH” +H* —H,0
(B) F~ Y 4R &; it 98 & g8 TRA TH = a8
Eé.i') g‘F'—'[F_{; F:[
F
(M) H* 9 o ; R T8 T 0T I 11 e 2

H,No.+»H"—» [NH,J*

(®) BCl; Te9 o 1 7% Toe IH TRV H A R
‘ H Cl

P
H;No-+~ BCl, _..H—rir-—.-lia-—c:

H cl
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UV 7.41, T WE U F WA T FEST AT I WEEAT 3.8 x 107 M {1 Iwt pH R

Fifm .
o pH=-log [H;0" ]
pH=-1log (38x 1073)
o pH=~(~3)log 10-log 38
7 pH=30-05798=242
37d: pHSHTHIT=2.42 I
W 7.42. Tt % T A W pH, 3.76 ¥ TR TGS ST Sl WAL A A0
' pH=—log[H" ]
T 376=-log [H" ]
| log [H" 1=-376
| log [H* ]=-4.24

[H* 1= Antilog 4.26

[H*]=174x107"* M
39 pHRI WA =174x10"* M I
W9 7.43. HF, HCOOH 74T HCN 6T 298 K TT 3T feries aer: 6.8x 1074, .8 x 1074 am

4.8x 107 ¥1 TT% TR YTt RRT % AT RERis Fie AT

gAY K, xKy =K,,
Tl K, =%de o o fetisn
K, = 3837 fori® as

Ll K,, = I I M OEHe =10x 10714

HF/F Kyp x K- =10x 107

£ 68x 1074 x K p- =10x 1074

. Mumxw“ =15x 107!
68x 10

HCOOH/HCOO™
" KHCOOH x Kyoag- =10% 1074
18x 107* x Kycoo =10x 1071

~14
&L K yeoo- =% =5555x107! =56x 07!
L8x 10

HCN/CN Koy x Koy =10x 1071
48x 107 x Koy =10x 1074
-14
7 Ken- L1000 568107,
48x107°

a: F- =1.5x10"1, HCOO™ =5.6x10~ 11 qavCN— =2.08x10~0 I
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I 7.44. TR T AT Rertiah 1.0 x 10710 §10.05 M WAt & Rrerae # wintee e %t

WA A47 0.01 M WAy e e #f 3w 270 &1 4T e St
T : BT 1 o featE =10x 10710
CyHsOHe =3 CcH;0™ +HY

3T 1 1N
-10
o= ffl =J£Q."_!.O_ =447x 1073
C 005

Rt 3] = co = /K, C =005 x 4.47x 1075
=22x 1078
0.01 M SifeTa FSIE i Sufeafy ¥ 9 y 7 e 1 e B §, 7@ 9= ®
[C,HsOH] =005 - y = 005
=[C4H;0™] =001+ y =001
[H* 1=y mol

K, =202 _1ox 10710
® 005

7 001x y=005x 1x 10710
M p=5x10719

005
mmamamwm&m 22x10°% o= 447x10‘5m'a’d°swua=rraz

faeram & st St AEr = 1078
W 7.45. H, S T WER ST Fortian 0.1 x 10~ §13936 0.1 M Forerarr 3 HS 3wl ot Wrestert ot

T ATy woT STy FiF 9t 3RS 0.1 M HCH @ aftera g, WY Wi fRw yeen wefea g, aft
H,§ %1 fidia ferirer feartian 1.2 x 107" Y, WY wewge s s st At el H Wi it o

HIAT
o oaan fufe HyS e Y + HS™
i-a Q. o
cl-a) o « (3w fesit)
q Koy =91x 1078
. CaxCa -v
' = ; &I C= HIeR S
C(l-a)
2
K,“_CG
1-a
0 K, =Ca?
) a= K9
[

105



[HS™]=Ca=C % =JK.C

L [HS™ ]=1l9.lx 1078 x 01

=954% 107
H,S=—=H* +HS~
HCl====H" (ag)+ Cl” (aq)
A 0.1 M HCL 3 3ufeetfar A HyS 91 y 7 ferdifom Bt @, 7@ 9 W
[Hy8]=(01- y)=y[H* ]1=(01+ y)=01

aqr [HS™ ]=ymol
olx 108 < Q1X[HS"]_Qlx y
0.1 0l
q y=9Ix 108 M
Ll (HS™101M HCI1 ¥ =91x 1072
H,S H* +HS” w K, =01x107°

HS™] H* +S2mwK, _sz 10713
- K, =K, x K, =91x 105 x 1251073 = 1092 1029
3q: [HS~ 1=9.s4x10-5m011101ﬁ|us-1 9.1x107% IW
firdha fafer
{82 ] T & g
_mys’]
“ [H,8)

0.1 M HC1 %t anjuftafy &,

(H*1=28%"]

[S2™]=xTMH* ]=2¢

@) x5 _ 1092 10720
ol

7 4x? =1092x 102! M
| 42 =273x 10720
w x=165x 10710 M
0.1 M HCI ¥} Suftufa W,
[S%" )=y, W@ [H,;S]=01- y= Q1M
[H,S)=01-y=01 M
[H* ]=01+ y=0IM

o =02 xy 00, 1020

on
Qly=109x10"20

y=109x 101" M

IS2"1=165x 1071 Ma®T 0.1M HCIH[S? | =L09x 107 M TN

g 1

gélél
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W 7.46, Wik et @t e i 174 x 1075 #1303 0.05 M faeras § fyaier &t w,
THIRZ A= WEEAT TAT pH T GRHETT it

- CH3;COOH=——=CH;3;C00™ + H*
aq K, =174x1075
[CH3COOH]=005M
CH; COOH CH;CO0™ +H*
l-a a a
C(l1-a) Co Ca

=[CH3000_ 18] =Ca xCo _ Ca?
[CH;COOH] C(l-a) l-a
a K, =Ca?

=5
@ o= ’£=1’M2_=136x 1072
C 005

[CHCOO™ ]=Ca. =K, C
=174 107 x 005 =933x 107 M

a

=000093M
pH=—log [H* ]=-log 933x 107
=+4-097=303
3: (CHCOO™ | =0.00093 M T pH =3.03 I
ST 7.47. 0.01 M TEERS 3T (HA) T F4e a7 pH, 4.15 §1 30% BRI & UFHAT, 37T &t
T feia AW pK,, AW it Fifa)

TA ;: S 3 HA=——=H" + A~
pH=4.15791 C=[HA]=001M

[H* ]=+10"PH
q -log[H' 1=415
q log [H* 1=-4.15=585
@M [H* ]= Antilog 5.85=7079x 1075=708x 107> M
HONEG B WRal =[A"}
7 [H* 1=708x107°M
K, = (708x 1075 )?
0.01
_708x708x10710 _ 508x 10~
1x1072
PK, =-logK, =—log 508x 1077 =629
HW[A"] = 7.08x10° M, K, =5.08x 1077 a4 pK,, =6.29 I
W9 7.48, ot Reiier A gu Preaffea faerai & pH A St -
() 0.003M HCl (@) 0.005 M NaOH
(1) 0.002 M HBr (¥) 0.002 M KOH

T : (F) HCl(ag)—> H" (ag)+ C1” (ag)
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[HC1])= 0003 M
[H* ]=[HCI)=0003=3x10">M
pH=-log [H* |=—-1og 3x 1073 =2523=252
. HCI 99T pHUTH = 2.52 TN
('@) Nz2OH(aq)—> Na* (ag)+ OH™ (aq)
[NaOH]=0005=5x 10> M

qgq [(OH] =[NaOH] =5x 10> M
—14
[H+]=[Kw]=1‘0x 10 3 =2x10—12
[OH] 50x10™
: pH=-1log 2x 107! =1170
arcr NaOH &t pH | =11.70 IW

(1) HBr—— H*Br~
[HBr]=0002M =[H" ]
pH=-log [H ]=-log2x 1073 =270

3T HBr &t pHUM =2.70 =314
(¥) KOH——K* + OH™
[OH™ 1=0002M
~14
[H" )= Ko 10 _s5y10712M
[oH"] 0002
pH=-log[H"]=1130
¥A: KOH &1 pH A =11.30 W

U 7.49, Frtaiaa faesi o pH A wifse-

() 2 79 TIOH ! WeT ¥ Hieheh 2 #iet faewr == sma)

(@) 0.3 T Ca(OH) , T T W WIFEHT 500 mL HATAT AT

(77) 0.3 T NaOH 1 S1& § werant 200 mL faerm a=man s

(®) 13.6 M HCI % 1 mL Y W& ¥ TJHI01 S¥a et a1 vhex fanar s
™ (F) TIOH=—=TI* +0H‘

1 -1
10H] = —mL
[TlOH] = 221x2 221
[OH™ ]=2—2[M [+ TIOH =204+ 16+ 1=221]
H+ = Kw
[OH™]
~14
1010 ik 107 M
/221
pH=-log [H* ]
=—log 221x 10714
=}1.65
374: TIOHS pH Wi =11.65 T

(@) Ca(OH), == Ca?* +20H"
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afoas S =74 g

03x2
[Ca(OH); 1= T2
=26 _cax 107
74
LS [0l ]=2x 80x 1073
=160x 1073 M=16x 107" M
H = =—12’-‘w_“ =625x 107"

[OH"] 16x1072
pH=-log ¢25x 1071} =122
Td: Ca (OH) T pHHTFT =12.21 I
(M) NaOH(uy)=====Na" (ag)+ OH" (aq)
GE | i T2 =40¢
[NaOH] =[ON™ ] === == ~ 00375

1= 1 1071
00375
pH=~11g 2667x 1071 =1257
3ra: NaOHET pHATT=12.57 EAL
() 1| mL 3.6 M HCI 1 @IrraA 1 L foan s )
L% fadem § HY SR S
M|V| "—'Msz
) M- =ﬂ".ﬂ="‘—'3‘—6m=n.013sm
AL 1000
[HCl} = {H']=0.0136 M
pH=-log[H* ]=136x 1.7 =187

=2667x 071

¥ OIS pH R = 1.87 IW
WY 7.50. WIUHITES: 3167 St ST Sl WTA 0,132 ¥1 0.1 M 30 &t pH 9T pK, HT A 71d
g
T AHCEIEE STl S ST WiE o = 0132

¢ THiTR TFEEl =01M
BrCH, COOH == CtCH,COO" + H*

YRR g 1 0 0
1-a o a
C(-a) Co Ca

(H* }=C x o =01x Q132 00132
pH=-log [R* J=—log H" =—log 132x 107> =188
pKg=-logK,
) H, ~Ca?
K, =0ix (0132)% =174 11073
pKg =—log L74x 107
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=—(=3)-log L74 =3-030=270
37 A HT pHAIT=1.88 74T , K, =2.70 T
W 7.51. 0.005M BIET(Cyq Hyy NO, ) Frera 3 pH, 9.95%) 30T 1T TRetie Fi siitag)
T : Fife AR G =0005M

T pH=995
log H" =-995=1005
T [H*]=112x 1071° »
o™ =K o 101077 _gg3, 1078
[H*] l12x10710
[OH"]=.JK;,C )
-5
p=| 30| 1505 1076=16x 1076
0.005
oKa =—log, K; =—log 16x 107 =53
3 K =1.6x1078 war x,, 58 IW
¥R 7.52. 0.001 M@Fﬂ‘l’ﬂﬂ' pH T §2 T T e fivris WRoft & 3 T €1 39
gt 3 W aHaw frende W St
¥ : TGS faee &1 9k =0001M
K, =42x1071°
fK,, 42x10710 o
o=, |— 42x107°0
c V o001
=648x 107
I K, Wf@mmm%mﬁ%xxb =K,
| K, =.IS_L*'._M0T_233 107°
Ky 42x10°

A2 0 = 6.48x 10”1 FATK, =2.38% 1075
W 7.53. uﬁoosmm&am%p . 'a;rmwﬁ,a‘ranmaﬁmmaﬁl?aENFﬂﬁ
(31) 0.01M (&) 0.1MHECI Frerer ¥ grem Ay, At fradver st wa fve wame wenfera gt 2
¥T: CH3;COOH® faT p K, =474
4.74=pK, =-logK,
K, =Antilog 3.26=182x 10™°
wEifes ove #it 99 WS =005 M

=5
a=yR 7= 10—~ faeax 10

a=191x 1072
(37) 0.01 M 9FEA W o T WA

-5
=J—_182;;1° =J182% 10~

=4.27x 1072=00427
37: 0.01MATSET UL o AT = 0.047 I
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(¥) 0.1 M HC1 % faq o ®1 °F

i
- —_-——182’(‘1 :0 =182 1076

=135x 107>
=000135
31: 0,1 MHCI % fag o, TR = 0.00135 I
WY 7.54, TR it o7 3T ReRi® 5.4 10~ $139% 0,02 M Faer= &t S @ WA
F T Fifg afy =g e NaOH it 0.1 MY, oY SRS Wit = witwra st a ghm?
T oEife iR ¥ fT K, =54x 107
AR WAl (C)=002M

3
=1’ﬁﬂ_ =1643x102 = 0164
002

0.1M NaOH %1 Suftafy ¥ aft x wr swifue Wi fadfsm o ©,

™
[MOH]=002-x=002M
[OH ]=01+x=01M
g (M* ]=xM
K, _[M*]x[OH"]
TMOH]
ar K, _Xxx 01
002
Ky =54x07*
xx(211=5.4x 1074
| . x=108x10"*M
a=%
¢ —4
u a=108X107" _ 00054
002 :
37a: STAATT T 1 wieTe ST =0.0054 I
Wt 7.55, Pt Sy 38t Rt pp A, # gege e arser uiE i S
(& ) U fta 7=, 6.83 (&) WA |IIA, 1.2
() v BT, 7.38 (o) AT ¥R, 6.4
T : (F) - 99 BV 59 pH=683
683=-log (H" ]
[ log [H* ]=-683
q [H* )= Antilog 7.17=148x 10" M
374: BTFIA AT UTFFAT=1L48x 10" M I
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(| rAI/TIAEH pH=12

~12 =—log [H*]
aN [H* J= Antilog 2.8=0063 M
376: TEGIAT NI WEFAT= 0,063 M I

(M) . A FER H pH=738
. 738 =-log [H+ ]

L [H* 1= Antilog 862
=4J7x 1075 M
3T0: THGT ARAUTTAT=4.17x10° M IW
() . AFE AR F pH=64
6.4=-log [H* ]
q [H* ]= Antilog 7.6
=398x 107 M
a; m@mwm =3.98x10"7 M I

W 7.56. T, TG, TUTET, W, Fq T 797 312+ WOt & pH 91 F9: 6.8, 5.0, 4.2, 2.2 99T

7.8 §1 7% & W H 3T &t WiEar {| St

WU H pH=68=—log H*
L | [H* ]=Antilog 72=15x107" M
I H M ENAFAI=L5%10"7 M I
IR F pHWH =50=-log H*
L [H* ]=Antilog 5.00=10° M
I HY IR RiEar=10"°M IW
TR H W pH=42=—log H*
o [H* ]=Antilog 5.8=631x 107 M
IW: HY AT H WEFM=6.31x10"°M I
9 #1 W pH =22=-log H

[H* ]=Antilog 38=631x10"> M
I B AT HWFEAT=6.31x107> M IW
378 # e &/ pH=178=-log H*
oM [H* ]= Antilog 8.2=15x 1078 M
I B AR WEAT=15%x10"3 M I
WO 7.57. 298 K A9 0.561g, KOH e # HIeT U WIS 200 L fore 7 & pH, W3,

TEFT T FHHHATE ol Tl Higend 7 S
™ KOH 1 igar = 8561X1000); _ o050
Salx 200

Konmmﬁga ey &) yae gof foriem v 81
KOH——K* +OH™
[KOH]=[K* ]=[OH ]=005M

~14
3 [ ]=bw 1007 010713 M
[OH™] 005
pH=—log [H ]=—log 20x 10713 =127
m [K* ]=[OH ]=0.05 MAAT[H" ] =2.0x10" 2 M I
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WY 7.58. 298 KW Sr (OH), farerart a7t fireraan 19,23 /L ¥\ wiftrem won wggifrmer smawr &t
Wigar aar faeem &t pH 7w wifa
T : Sr(OH), F 298 K 79 W fadiaar =1923¢g/L
19.23

HieR T _mM 0.1581 M
Sr(OH),===== $r** +20H"
[Sr2* =[Sr(OH), ]= 0.1581 M
[OH™ ]=2x01581M = 0.3162 M
-14
[+ ]=_Ku__10x10
[OH™] 03162
pH=—log H* =—log 31685x 1071 =13.50
31: |Sr2* 1 =0.1581 M, [OH " ] =0.3162 M4T pH =13.50 I
T 7.59. DIUTST 3T a1 21T FRuRian 1.32 x 105 #10.05 M 3t faerart & o1 i Wi aar
pH T ST ol frer F 0.01 M HCI e g, Wt S AT W e Fifa
T CH3CH, COOH === CH,CH,C00™ +H"*

R o= ﬁmaﬁm%ﬁt—g
W K, SRRl a9 C= Tier T ?)

s a Ly
o =163x1072

agA &3t =163% 1072

L] [H* ]=ca =005x 163x 1072 =81x 0™
pH=-log [H* J=-log &1x 1074 =300
0.01 M HCl #t sufeafy ¥ omgw faft HOI 9 Suftafa & @ Wiy faem & s, $9faQ
CH3CH,COOH® |rgal =2t

af% S TEW C W C, H; COOH %1 x %M ferdiifra dvn €, 7@ vt | [C, H5 COOH] = C—x

=M31625x1071¢ M

aqa [CszCOO] x[H ] 001+x
x(001+x) x(001)
Ka= =
C—x C
—5
e x Ko 132x107 145,107
C 00! 0.01

o=2-132x10"3
c

#: pH = 3,09 F Fafefy ¥ 0.01 M HCI RUT AT H WAT=132x 107 T
W 7.60. TR AgRr® 3131 (HCNO) % 0.1 M fera aft pH, 2.34 W, W avet ¥ st Rt
YT AR T AT I g
W™ pH=234
y TR TFEW =234
HCNO =—=—=H" + CNO"~
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~log [H" |=234
[H" 1= Antilog 3.66= 457x 107 M
(¥ 1=K, C=457x 107 M
K,C= 2,088 x 10°°

2088% 07%

K, == =2088x 107

8 &8 8449

K, =200+107
ALl AT H A
'K_ fzossx 1074
VT w
IW: HEA fratiE =2.09x 1074 mmaﬁm=o.o457 I
YR 7.61. T ESH I T AT Frertias 4.5 < 1074 &, 7 0.04 M Wifeaw -ggre faea #t
pH AT ASTEITT ol WIS Fid Fad)
T : oA R

=00457

#

K, _Lox107
K, Fe_—==
K, 4<><10

I k) -1
ne=, = "-“::-ﬂ(l-— =\}5.5x10-m
\c \
6%

=222x 1071

TR W A

004

= [OH~ ]=\ ,C=y222x 107" x 0,04

=1 8R8x 107"
=042x 07
PO = - log 942x 1077 =7-097=603
a pH = 14 - pOlT=14 - 603 =797
3d: pH =7.97 QT ST fHara T S AT = 2.36% 1075 IW
TP 7.62. T dATEHOT TEEaT wAEe ¥ 0,02 M RAEET & pH 3.44 &, W WiV @ s
Teortias A wifaat

¥ : HCl & @ mmmﬁmmmgﬂam%n

pH= --|Ios_ K, —logK, +logC]

Cl 3.44=—:[—l4-log K, +log 20x 1072 ]

688 =14+ log K, + 170
log K, =—8R2=10.8
K, = Antilog 918=15x 107",
aaa d’fﬂaﬁwmanmﬁ-wm =15x107° I
we 7.63. Frifafaa sauii & eira faerri & serit, sefia wo e g i yrfr e —
NaCl, KBr, NaCN, NH, NO;, NaNO; 79T KF
IT—NaCl F Selid faeaq serda

0
49
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KBr &1 S faer sgrda 2)

NaCN %1 siefry forerm s 4)

NH,NO; ¥ S/ feereq aneiid R

NaNQ, & Helta faerm aneh 31

KF &1 wely faerm as 2

WY 7.64, SN ATHIREE ST6T ST ST Feuian 1.35 x 10~ §1 0.1 M 307 74T 366 0.1 MEIfSaw

TEUT A pH FIF it
T

CH,CICOOH === CH-: CICOO™ +H*

(H* 1=K,
=J1-35x 10673 x 01
=116x 072
pH=-log H* =-log116x 1072 =194

aammﬁm: 31t o Hifewm aem TIE 4TtF NaOH 991 Tofel FArIeifes et CICH, COOH §!

pH= - «-[IOg K, +logK, -logc]
o4 pH:—-E[log K, +logK, -logc]
qi p}{:%[—- log K“, —log K" + log C]
= [+ 14~ 1og 135x 107 +log 107']
=79
— pH=79
I; amﬁuﬁmma?rpu L9 o erav e &t pH =79 W

WY 7.65. 310 K UL S T INGFHeh YUFHS 2.7 x 1071 §1 36t wvoshn w0 3t o1t &t pH A

i

B 310K 919 W G 1 AT OB

Hl

0 ST SR T pHl T W = 6,78

K, =27x10714

[H* ]x[OH™]=27x 107

[H" ]=[OH"}]
[H‘l- ]2 =27x 10-14
[H* J=/27x 1071 =164% 107" M
pH=—log [H* ]=-log 164x 077 =678

we 7.66. Freafafaa fusi @t pH afefea Fifmg-
(&) 0.2 M Ca(OH), ST 10 ML+ 0.1 M HC1 %1 25 mL
(&) 0.01 M H,80,4 T 10 ML+ 0.1 M Ca(OH); T 10 mL
(%) 0.1 M H,S0, T 10 mL+ 0.1 M KOH T 10 mL

T :(F) -

*10 mL 0.2 M Ca(OH), , 04 M OH~ 1 R ¥

40 mL, 0.1M OH™ ¥&A
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25mL 01 M HCl=25mL M OH™
9 G 15mL 01 M OH™

e et OH

=M is=15x107
00
pOH =~ log (OH)=—log 15x 10>

. pH=14-28=112
37 34T pH W =11.2 I
(@) 10mL 0.01M H, S0, J9I0mL 002M H* 3R
10mL 001 M Ca(OH),
~10mL 002M OH~ 3w W fiasyor Sereda €vm, ol A s = #rm
G pH=T700 I
(") 10mL 0.1 M H, S0, 3491 10 mL 02 M H* 3179

(10mL 01 M KOH 195 10 mL 01M OH~ 3R 99 faera 1M H* 10ml. 373 o 8

HY =000 =10x 07

1000
pH=3

am vt pHET A =3
e 7.67. famm e, aftaw s, Wi TEgieass, mmﬁmqﬂmaﬂﬁ\m
WﬁmﬁmmmmmﬁmﬁﬁmmﬁMme
Y Herar S A i
T Ag,Cr04 =2Ag* + CrO7?
(Ag2CrO4)-ILXI0"|2
A Ag ,Cr0Oy 'eﬁﬁ'ﬂ'll'm smol L™ mol L1
- -rAgF* [Cr0}"]
= ()% (5)=4s"
Ky jux 107t
==
$=0.65x 1074 M
Ag " Y FRREAT= 25 = 2% 0.65x 10~ M=1.30x 10~* MACr0? - & Wherat = 0.65x 1074 I
At R BaCrO,~— Ba®* + Cro}”

1
3

1
=|0275x m-"’-‘|3

Ky =1. 2x 10710
_[Ba2+][Cr02— =S2 =l'2x 1040
a** st Brol- aﬁmaars =11x107° M I

ﬁ:ﬁ‘eﬁ mssﬁmwg Fe(OH); == F¢3* +30H"
Kgp =1-0x 0738 =275
q 27% =K, =1-0x 107

=38
o .9=14/L><;;)—-—-M=l.39x w0y

Fe* ST & UIET=|s] = 1.39x 107" M IW
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W [OH" ]=3s= 3.1x1.39x 107 M=4.17< 101" M

WE FANES PhCl,

2+
PbCl, === Pb+ 2CI~
s 5 2

K,,PbCly =1-6x 107

K [Pb)?* [CI7 172 =45

a=3 K‘:p =‘]i|-f)x “)L:‘ =|_50A lo_ZNI
Pb2* AT T AT 5 =1-59 x 1072 M IW
aa Cl™ SFRA I QR =20 =2x L59x 10" M =3-18x 102 M I
ey AR TR A
nglz‘_'_" "H],‘ + 217
K,, =4- 5><IO ¥ (fem )

a K‘,, =453

= K-.p '4 5x 10 2 = 2.24x lo_lnM

\f 4

3: Hglt ras @ TR =2 zum*“‘m
waqr - mmm‘tm 2 x2.24x10710M =4.48% 1071 M TN

TYT 7.68. Ag,CrO, FUT AgBr ST FHeraeT WUTwet Feertien T0wn: 1-1x 10712 Fams.0x 1071 )
3% U@ TaeaT ) WeTar &1 39 A S
T nntAgBraﬁfaaw =5M
K, (AgBr)=5-0x 107"
AgBr-«'—===‘Ag, +Br-

K, =lAg" ][Br7)

kLl sx s=5° =Ky
= 4= K, =/50x 107" =071x 107" M

AgBr F! foEm =0. 71x 107° M
AgCr04 F===‘2A5 +Cr0'
-[Ag ? [Cro- ]—1 1x 1071
q s' =1.ix1071?

K : 2 .
s=3 sp + 3‘l.|x|O ;(‘D.SAI(,“'M
J IR T

T Ag,CrO, B fera =6.5x 107 M

Ag,Cr0, i faera AgBr A aifus &1

4: dyw Ferae ¥ 3T WIeAT 91.9 Ag , Cr, O, & (U o &) IW

WY 7.69. A 0.002 M AR B WFEaw 2Aravee aur #fres aeine faeram & wor sraet ot
fereman e, AY HUT ATASE T SUGHOT AT WM? ( HIUT WS F IATK , =74x107)

T 1 2Nal0; + Cu(ClO; ); == Cu(l0; )y + 2NaClO;

fasor ¥ vgd <A A WEEE = 0002
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fagm & 1% SE I IR
103 ]1=[Cu?* )= 0'002 ~—<M=0001M

2105 1+ Cu"" = Cu(I0;3 )y
-~ K, [Cul0; ) =74x 107
m [Cu?* ]=0001M
ao [103 1=0001M
. A OAES =[Cu* ][103 ]? =10x 10~
Sﬂl‘mwm ﬁﬁwwﬁm%
: Thig AT TE TFM TN
WY 7.70, WAGEH S H AT AT 6.46 x 10~ Foar et FAZ AT K, 2.5x 107 |1
3.19pnmmmﬁﬁwmmﬁwﬁmwﬁﬁwﬁm’
T : CgHsCODAg == C4H;C00™ +Ag*

w& § g
AT faeet SSeE #) fRead =xmol L
L [cﬁﬂscoo— 1={Ag* 1=x mol L™}
' o =[Ag* J[C¢H3C00™]
T Xxx= X —Ksp_zsno'”
@ x=K,, =y25x 107"
=50x10"7 mot L™
soae H o, e pH A =319
319=-1log HF
9 log H* =319=4.381

[H* ]=Antilog 4.81=6457x 10~*
A Foera RO CHg COO™ M9 H' SRR & sruat S9igeh ant o €, oo HY el T

£
o CH3COOH &= C¢H;C00™ +H'
_[CsH3;C00™ J[H" ]
A [C¢H5COOH])
" -4
a [CsHsCOOH] _H* _64s57x107° _ o o))

[C¢H;C007] Ko 646x107°
o AR e A ey mol L €, @ anm wagel A svm, 6w ova ® wew
St
Y=[Ag* ]=[CsHsCOO™ ]+ [CgHsCOOH]
=[CsH5C00™ ]+ 10{C4sHsCO0™ ]
[C¢HsCO0™ =2

Ksp =[C6H5C00-]=[Ag+]
25x 1078 =1—J’1x y
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L y? =275% 1072
TM o y=166x 1075
-6
» _166x107 .44
x  5x107
30 & pHUT W Feat AATTe 3,317 AT HW YEgier §1 IN

U9 7.71. W wEhe a9r ATy TeEEe & AHHIE faeasil @t s ST aagy, S
I T A T TR AR TGS ARSI 7 i ST aeags % T, K g, =6.3x107% )

TS : WA FeSO, T4 Na,s 9 Wil xmol L™ &1

qaF e A fEA ®,

[FeSO4]=[NaZS]=-'§M

[Fe?* 1=[s]=§M

Rl K, [FeS]=63x 10718

o K =[Fe2+][s2']=§x§=6.3x 10718

a0 x? =252x10718

q x=502x10"°M :

+75: Frere ot SoaAn WeaT = 2.5 10~° M IR

e 7.72. 1 970 HiEEa Aehe @ Tie th o FH-Q-F0 e R W #E AR
Torft? ( Sfrwam wethe & g, K, =9.1x1076)

™ CaSO, ——= Cu®* +502"

I CaSO,  fFm s Mol L™ 2, a9

Ky, =[Cu? ){80;"]=s

CaSO, % fim, Ky =57 =91x107°

s=302x 107> Mol L™

CaS0, 1 HVEF F=MH =136 g

$=302x 107 x 136 g !

=0411gL!

T 0.411 g F HieM & AT 1 L I ! STEwEwA QA

T 1g T 2.43 L X ¥ Hren 1 W@ 2

o SRrTan aehE F T & T EW-R-0 2.43 Tt 9 # Sayawar grin I

¥ 7.73. 0.1 M HCl ¥ FEERr TemEs d 6w e @t e Lox 107 M al w
forers @Y 10 mL Frefafias 0.04 M R S 5 miL ST g, 1 R femat @ sy gon?
FeSO,, MnCl,, ZnCl, €& CdCl,

T : A AR S, FeEa Erww @ ofw & @ sEdn T €, wite 2o ® fre
¥ (Rt 52~ o ) 5 ¢ Uiy wav faemr oo €, yafa fism % ag

[s2"1=10x 1071 x g —667x 10720
[Fez-l- ]=[Mn2+ ]=[2n2+ ]=[Ca+2]
=.15_5xa04=133x 102M
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7% & fae R e
M2* ][5> ]=887x 1072
A AT OAEE ZoS (L6x 1072 )CdS (80x 107 ) ¥ fadvmmr oRww ¥ e & Wy
[FeS 13x 10718 ] & MnS (25x 1072 ) ¥ %91 &)
aTa: e I whigfer § &uet ZnCl, W CACl, ¥ edw =t
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