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(Dynamic Equilibrium - A Student’s Activity)
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~3.0 Ll Es3 Ly 10.5 Jieiz
2.2 Uk | 10 (el T
~1.2 e S 7.8 Ji K St Skt
-0 J¥ Hel v 7.4 w# U
1.0 el X, | 6.8 23
6.4 — L




HX(aq) + H,0(l) = H,0"(aq) + X (aq)

o el
G 0 0
e ool MESFFHALTE o
M) 61 31
—=COL +CL +CoL

et =0 B KL HXZ 3112 =cule
g on 7ty Tt UnTe IHX o e 2o03= 0
L L3ty woasda AL S S € s
L E S 57

K, =co’/e(l1-a) = co® / 1-0

g e bl P T L BP0 BXE,
_‘atﬁnggfffua"z,,éwbt

(7.30) K, = [H'][X"] / [HX]

Jjg J.:«?JI_[X.,J;&'K‘ £ Tn‘-‘d[.z",?ﬂg:é-ﬁ”
K- 2§56 S ed § Kl P e
SIS SO RS L H S i S

e drimele
7.6 Jue EPHASTE Ui nf i B
- e &

L pK, S 4 €12k pH L LN TSk
-l l;'lde‘@’. Z s m I S K s ke
< Ul sali

(7.31) pK, =-log (K,)

I B K st B2 TE ;z'u"'(?)? '
LA m il gL CEI i ATl c
-qgéfr:l”pmfdﬁndﬁgfﬁftgf

K@Lljiﬂé. b (191 (pHJﬁU;}gl»/‘r
:LL:LHJ(LJJHLLU.Q
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ARSI g s} 7113

(Ionization Constants of Weak Acids)

Ewe }':tgff; W5z Jﬁdfﬁé J@*J.__,l;c"ﬂ/bg
- PL WS A1
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05 Vs S f,lﬁuﬁr%;. O1P11pR
§ sl Ll
Ll u”;ﬂ%uu i &b bl ol
Lt nH o LSS
diprntic - f J K2 SSnsps
WA ERITY T RNy
SUsh ps o Z8IL 2 2SS it & 2
2N Jg e
COEISLE  (a)
zrerfuiid il eSS A7T o
& 3613
i3 ©
o ey 2N Jw"dﬂ; 50
i Sl Lk
R PN ST TR P J@J%ar}
g red | opr=-logol 708
J2 3L Ul Js o molos §30 b 04 il
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(Ionization of o"f’ibgf B’u:’l.-'u_y'('?.llg_&'_ |

Weak Bases)

“U'/;u;;. = sk ;Zi DL ;;)'M":;QT ¢ MOH &L’f_g

N
MOH(ag)==M (aq) + OH (aq)
AT 87 U2 OM-ssi M+ § MOH U Ul f ¢
S - uA S ik SIA ,LL,»,, = d,»z
o b B P T S i 7 £ Py T
S e Syt 2 ke Kyt
el fiour L x LH;@&‘.' el 36N L s
S byl
(7.33) K, = [M'][OH"] / [MOH]
J Jbel= o sl I8 Jwrb’ Jl=C A 4 J;i’d;;:‘«
N WP LT Fo :Lﬁ-‘ df:“ J og:?'-t[l'
_ugégf LA 518 Ve t'lgyrﬁb"u:l?
(7.33) K, =(co) /c(l-o) =co’ / (1-a)
LS K U AIATE vl rse Ay
T O 77 e
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U’ﬁ"lﬁ'fu iz UJ’VUJfJ{'{298 K7.7Us%
V<111

gLy Lt uﬁlfa.‘?-'u? Jpt e e
S I R P FHL et
Sty bl Jo gL e oS
& U’-J’:..fuz LJT‘(C_)JU:‘LAJJ/’C._.M Skl Lol
e GO A UFST L1 L fe iR,

'NH, (aq)}+ H,0() = NH; (ag)+OH"(aq)

oL SIS pid L6y Tk

~JES Y

(7.34) pK, =-log (K,)




-

e

~J S Ko= K% Ky, =21 UL osu .y G
w F el eSS SSunidiR
Blag) + H20(l) = BH(aq) + OH (aq)
K, =[BH'][OH"] / [B]
pINTY, 1P Lfn...»jc_Jlifc."_ E‘ﬁ%ﬁ”ﬂb’dg.ﬁg
U aicr ol L JI-Ur 4 ;JL':"'U: g"‘dnl/','-"l A
e mJ"buﬁ"&ifﬂ%‘:lvﬁL [H'] Y sl
K, = [BH'JIOH][H'] / [B][H"]

={[ OH"J[H"J{IBH"] / [BIIH"]}
= K\V / Kﬂ

L

K, xK, =K,

FL UFU;”J&‘JV(U’U%.C;?Q/”}&’;
a2 L Ku:;ﬁpKJJVI»l_:.,J;gﬁa"}"uérzg%
Kl n.;‘-vbl.w"utj_?.r,&‘&w

(298 K()PK. +PK, =pPK, =14

7.23 L+
¢+ pH 85 8 FrteT S ¥ L 0.05M
i Cﬁby;_. 7.7 SEASA Ly TE 125

G TE 1z Ll

S

2L el fipanf P AT 1t 3
- Lol

NH, + H,O = NH + OH

ehle dd L8 S s ¥ Q;”TJ";J:»’Q
2= SJi6 (7.33)

[OH j=co=0.05a
K, =0.05 o/ (1- o)

L [P S (SN I Lide F.-:a}f J a
Fotb b 7L St B ad oL 1 2 U
LAY e
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(Relation between Ka de: Kv)lKa 7.11.5
and Kb)

N PRy K B Lﬂ’g’é Kt b
A SpL (et ool ¥ &Q_UE' L/&U;)/_"JEJJHJ:J
A de FNFRE P e 3 ol s
-.f_.@'ﬁip J()L"'.;w:f‘ d/;./-;:;:fr:h’

NHj (aq) + H,O(l) = H,0'(ag) + NH;(aq)

K, = [H,0'][NH,] / [NH,*'] = 5.6 x 10"

NH,(aq) + H,0(l) = NH,"(aq) + OH"(aq)

K, =[NH," ][OH] / NH, = 1.8 x 107®

rl

5

2 H,0() = H,0"(aq) + OH (aq)

K, = [H,0'][OH | = 1.0 x 10°*M

Kol ad§ N} o = J ot LK, Ui
-GS S N e e S U

L LSS (b, e Sy
e boestel o PSNL UB T Ry 1K,

K, x K, ={[H,0°]l NH,] / INH; ]} x (INH |
[OH'] / INH, ]|

= [H,0'][OH | = K,
=(5.6x10"") x (1.8 x 10°) = 1.0x 10 M

e Dr-e B nd LAD
G Pl L Sl L Sl Sl
“..q... byeslz Ln.g/‘.’wlvﬁu:ﬁpuﬂpﬁ <

(7.35) Kio= K %K %

e R U2 S LA

(7.36) Kyx Ky, = Ky

Fedprrad S myinprnd f
L Uﬂ»/uw J‘"ZL .g.l;é'd}fc‘* JfJ:b",: -
Lot g FLgss
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FAATL g Loy Hokie 2 7.8

(298K) &
K, K, K, AE
6.4x10° | 5.9x10* LT
16107 | 7.4x10" | ALl
6.710° | 1.7x10° | Lz st
12107 | mlieg | A2 SeEe
5.6x10" | 4.3x107 IS
4.0x107 | 1.7a0° | 7.4x10" IS
4.2x10™" | 6.2x10°° 7.5x10™ JASi86

g-ﬁft{f& 2 » 'J‘fw il _ﬁ,;/:&/fé. U:la Lagsg
Fe g, By L zsk (K, K,) &
Npede Tt FliSe o adUiurin
v Jﬁjn:_l:} t JE;(;-J d/...';:‘" &}(’ 3;: }((_-,'L‘s,; Lts
b i gt e 6L HEO; bl et
A1 o bfs L fosbotsy Lie UiH,cO,
L'berfut'»;; A LT[ HPO, sx” Tk J’Lﬁ»,g
et Paliedd. § npo?
it e TL HA HA Jﬁ@r/-f_ﬂ;,é‘f
in 2 §FL HA - ne AT 72 Ly
EEie te I8 1A U6 Sl e o
e tTe & §iide b om0
(Factors J1FL_I» L)’;U‘[_:;J..‘.«I)f 7.11.7
Affecting Acid Strength)
SE L LS es g S Uim g S
£ Jgpnd ¥ s L Auag el e
Uy EA St 2 J}?‘.'.’—L;-"-‘-?: (ITL'/?-UE'
2 M s St Lsr Usd §nsls e L
e Sosrwi Lo So MK $F

@iy

Kb =ca” ora =v(1.77 x 10-5/0.05)
=0.018.
[OH ] =ca=0.05x0.018=9.4x 10*M.
[H']1=K,/[OH ] =10"/(9.4 x 10™)
=1.06x 107"
pH =-log(1.06 x 10™*') = 10.97

L JJENPL itz Fo

K, xK, =K,

L‘j&r‘?L’x%Q‘EJKb“ALNHQLT.TJ)&

G E S N iz

K, =K, /K, =10" /177 x 10"
=5.64x 10°

U A a2 s -0 7.11.6
(Di- ;nd Polybasic Acids and Di-
and Polyacidic Bases)
L LG sl 2 L L ST S8 2 e
by JEL Pty Tolie Lt b fis L i
iy L Polybasic) § L1 gt L sy
Loy N3 ..g;; WwL L,'Li‘u‘? LM.,.I}:" (Polyprotic)
215 e tolr f 3o SO 7 09Tl LnpX oy
bl
H,X(aq) = H'(ag) + HX (aq)
HX (aq) = H'(aq) + X* (aq)
S ipusin JE 3 L (51l
K,= [[H'J[HX ]} / [H,X]
K, ={H]IX27]] / [HX"] _y
s & AL HX CIE K, a1 Ky Ul
& NE Sl LA ST - BRI T
A Lun o Fiyif e ad Zugpo,
78U BRIy T L gy Fse
UK zé.,!
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ke

e Sl L gl et G b JFL L2 ey
ST 0L -¢-blx FIGNE IS TP
ol H@e.uﬁu"r?rﬁu;n??uflféﬁJc b Gl
N LTk U Srer ) (5% KL Ly
¢ (Common Ion Effect) ¢/ TS} ;-“/Jf., LTS
e dedUt UG vt unics A uiee Je
WAy (P s J‘ﬁ_.w_*'(i Ll E e
SE LA U - LI L IETorre &
/ifd&fafu-‘zsuf‘?ﬁ% Sz
e bl

P Us T 510.05M U ¥ il o10.05M
il L2 b rdn i tondU#, LS
LIS IN AL i e

HAc(ag) = H'(aq) + Ac (aq)

[M])Ks“;h:‘)lfcl
0.05 0 0.05
—e X SR AYTL b i
&. g 3]
=X +X +x
3515
0.06-x X 0.05+x
1y

K,=[H'llAc 1/[H Ac] = {(0.05+x)(x)}/(0.05-x)

X<<0.05c torbsf et K, L iEnF e 57
(0.05+x) = (0.05 — x) =~ 0.05 )

LA

1.8 x 10 = (x) (0.05 + %) / (0.05 —x)
=x(0.05) / (0.05) =x = [H'] = 1.8 x 10°M

pH = - 1og(1.8 x 10°) = 4.74

2584

SiH-aw SOAL i S Ay 1 B
— 3;%‘/45‘:;:‘.;.&»!.:.«;
Z 439k ﬁ«f_ Qs (;}JJ:HA.T).,;;)(L;
Jiliz e sl 7 HA-< s f’[jtf?zb:é.
Srubnl AnH (= o’-’a. b dg;ul_r);«'r. H-A
T BTk In O L2 S Lt sie b G K o
_.f_.&lgmzh'aai;giﬁ.f_.t‘tgﬁ
Z .E.a:f-dﬂ..l“ﬁa: Uade S u,aa,fé.!.; L‘):u‘::; J-o
L _m/aio‘?;Ju'i Qb7 H-A e bl WA € 210
Lol fonS o dnditfinl gt bt
Jestf il Hone Qb @rarls § ALscl =
,;j)bLJ['}-c;. Jlgmfd:.e;’.dr;&'”lq_
ERANe
HF << HC1 << HBr << HI :
St e Iz
—e E Pl d L H0H,SLAS
250 P L6 6 L S e S i F
SIS T Al S
Frfeifozdz e iifatse de
{J:‘[?LJ@"-.d"_
A2 8 ads %
CH, < NH, < H,0O < HF g
J&lvﬂa;d!ﬁ

NSTI P TRy TE Ur sl U31E 7.11.8

(Common Ion Effect in the

-
-

Ionization of Acids and Bases)
1 Je I AU i 3 e
CH,COOH(ag)=H"(aq) +CH,COO (aq)
HAclag) = H'(ag) + Ac (ag) |
K, = [H'llAc” 1/ [HAC]
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(Hydsotyals of Salts (542 LT Su¥ 7.11.9

and the pH of their Solutions)

J@LU J_rui‘.,zl:eJ"".'.fuwZ u’hvml-....-l’g
Muﬁ-édlm‘ﬁ/t_,iuadt SUF i o

o 7L Ut JHF BT T /JTJLQL:.Q@L_

Juﬁ‘ﬁ)’fum-_dt L 2L AL usT
LTl U L&Jw/...lﬁ Q’lb»ﬁ =y
S TSI SIS AL kLT
§7 e O S pu § ¥ e SV U1 bl
912 Ba™ ca’ "K'«Na @)QTJL Ur bl
2 (541 CI0; « NO; Br«CT 1) o Tep1 & Ul
UH1E S dee tb‘:«?gvﬂf E Lo
pHIE Ut Znt & SIFL UL 1 e Ut
u-f"t x.,—’l‘bﬁ’«.’_lsir Jw:_. Sl e 3 7
o

Ao S TSPV s e S
&

ISHES




.

CH,COOH = CH,COO + H*

NH,OH = NH, + OH"

H,0 = H'+OH

$hd e ol s i bt At
SorpH Ui SuestiTe L J¥SSS
i J,-lp u(u.‘.":‘%...fia': UPE pK

(7.38) pH =7+ Y (pK, - pK,)
/;l.f,-lbé {:‘ﬁyf b7 pHJd:g;/"_ = J/"/;F
_JKH,LTPH?%L}}J}
7.25 L+

Pl DK, J ILITJJ::} r‘i:” (4K, J Al s
(2 o S UF wdd i Lt 475 11 .76

=
S

pH =7 + 14 [pK, - pK,]
=7+ 1% [4.76 - 4.75]
=7+ 4% [0.01] =7+ 0.005 =7.005

(Buffer Solution)J¥_2(-7.12

S pHUAZ S 1 o B e U dler e ot
Os K&):Kvl,fu((eifdfuﬁ pH d’ymf;‘_
o’ftﬁjﬁ.ﬁ'{:pl-iuﬁdlﬂjk—r@k’?ﬂ'dk{c—: O
Ut § s st R dr (e - bwr et
JJ?:’:’ J:L;d:!-c‘;. [3!3 &JJ/"’JZ“L pH u"i"f_gl U@’U:
EpH £ b UL lE s S EIE LSS
(Buffer J¥oab vt & eap FL 44
S d/drl;-..-?iaé pH uf'pl”'_p{f Z.IJ-f Solution)
....»I;é'ni_g.ul{. sk JH?:DKbZ: JislpK, J..'.J)j'
._@H..I_.:"_ Cjﬁb J[.: /'Us/‘:f;(‘._.fl::i JL-'I.UI._J:I“I,
J¥ b L P pH 4.7502 T6 bt v 42

236

CH,COONa i L A ST Znd )
NH,CU Gl SUin sl S9 i)
CH,COONH, I L f\rlus o2 i)

CH,COOH 12 /2 £ CH,COONaU2 Ji ¥
Lf;; il J)gLE‘Td-,J} L,(L.:f ._L/*’J NaOH f[_,rL’{L;}?J}I
e Qo Sy Sre U/

CH,COONalag) — CIH,COO (ag)+ Na'(aq)

22 o S Mﬂ R 1 chngcoo- U &7 AU
- 0H »l
CH,CO0 [aq}+H.2O[l}—_-‘CHSCOOH[a‘qHOH (aq)

29§ i w7 s LT (CHaCOONa) 421 o
e bt p e A JF (K, = 1.8x10%) =
U U o bl o 381 € omr Ut J¥e » S
s 33{ slic7pH JJ#.:’:L.:_ s

& e HClANZ $FANHOH J U1 s LA ST
43 t@xd!ﬁlb}d;{uﬁgim4cljﬂf:

NH,Cl(ag) — NH:(aq) +CI" (ag)

ANH,CL E ($i2 { TALS L NH L2
ey TH

NH; (aq)+H,O(1)=NH,OH(aq)+H" (aq)

(K = 1.77 x 107 e J LA A LIS UILEL o
e o §Ulc b g2ty T4 L P $ia
LNHCI - b 312 SRR e bl st JE1E 1 U
< dsefe7pH JJH}T

L1y e A3 3l CHICOOH 2 s K
Sipar e Ul & -ﬁg Jed cHsCOONH:
e Qi Te 2 b
CH3COO + NH: + H20 = CH3COOH + NH,OH

Y~ F 51}"1 S+ T NH,OH 1! CH,COOH

.

A
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LJ!L;L}TUJ:'A’?:.JUJI ._L/‘;U:T;'% J"dy“‘(’;_',l
Lyl

(Solubility Product -} kS 7.13.1
Constant)

ST r L 16 i e S P (AT
ST JMsd el it S L uj/.;Juw 1 J"’T &
= C‘:b ”lf/;lb,gué ;lsbiig)ﬂf;)}f?g}kﬂi
b
J#F

W2 S e ile S s S 1T

K = {[Ba”|[SO} ]| / [BaSO,]

ajr‘? L F &2 LP;“‘)E%IG_.J. Z unl J}é'udlp
..g_,fé

K,, = K[BaS0O,] = [Ba*][SO? ]

BaSo0,(s) Ba®'(aq) + SO3 (aq),

(7.39)

(Solublity aliiews las L i |= S K @~
Jarle 52k =3 | Product Constant)
208 % sl Uy i~ E (Solublity Product)
ol Sl Lix109ed QL7 K, £ K
L:zu:wﬂ?p’vilj:l’}}/f'%réig&*éﬁuﬁ
23 SENSNL L pieienindi £
;féb‘rfﬁjﬁ?ﬂﬁu!:Tu;»-ugLﬁ.ch:L.ﬁ’:"‘fL
Je's'Urk f/f/ﬁ-i Ustale 2 ty9" Sl

1.1 x 107° = (S)(S) = S
S=1.05x10° |

1.05 x 10° mol L' Gy k P § ez i
_Jﬁzfzﬁ

g):Tb',_{/,fjluf.Tc,:luk);»&»»{éﬁlﬁl ..C’..-p
....g,; WL g_,'f?‘-pi? P ..cl:"’ﬂukéi gfa.‘_ ng._J
Lo L}LJE/ ?Q)-_.é'.f;f{ il 0 S ) &2 I
EUET A E JIA K g F 2, PO )4
b3l -84 ST bl Lol +4 4 Setn

oy

R T XS T ol J;‘uﬁﬁymu‘-_ 1A
._;TJ Uz (4 -2 t/r's’ C)J._..«::w? pH 9.25
xdl ;,:)IJ"b &L)h’o)kjwé.;l; L U}J}J‘i—«-’.b

G S L UF i S a8
(Solubility Equilibria Of Sparingly
Soluble Salts)

MGKJJ%J’JJ& SRS Zbfad A
S CE D e e pi PF
U & » (Hygroscopic) ».._f_(}a!/..cfl‘a b}v’ 8 J/L,j Lw
oy o p 2 Seralwe B Eul
Wz S g tpedonfe Qnf B SE Gud
LAl e Sy M ends St
-ﬁ;srf(_f‘:b”:-f i_»fi;JLzJu;:Tg:JﬁmLiLﬁlﬂJ
=l QETLV’I_LLLKJ’JJny._L:I
< G v S Pyt (den A
bl Wl U Lot L2 S A ST
JP 2o f G A e dn P2 ne
u%:‘lrdy(:ij..{;‘) ug/f_‘a. L-Sn'ﬂ;’,; o= b
36 £ LS B HE i (s
GFLi L At S 8 Gn
LingyaJhSPPEL L bl i
gbdrnpie Ui duid
GIdtin Lo § By L s a1t
(f-c by ..-..JFJ._;»».;LA%I Kgf-g_ Jﬁ Sek S
T SPO BN IS A

RS

0.1M<$s kS 2| 1eslz
0.01M< §zi S <0.1M ;J,;J’ﬁ, sz
saf <00 AU | mesla
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JGs SLUMET e y208 K 7.9k

K&
4154 bl K
Silver Bromide AgBr 5.0 x 10-13
Silver Carbonate AgaCOs 8.1 % 1012
Silver Chromate AgaCrOs 1.1 x 10-12
Silver Chloride AgCl 1.8 » 10-10
Silver Todide Agl 8.3 x 10-17
Silver Sulphate AgaS0s 1.4 » 10-=
Aluminium Hydroxide Al{OH)z 1.3 = 1093
Barium Chromate BaCriOq 1.2 x 10-10
Barium Fluoride BaF: 1.0 x 106
Barium Sulphate BaS0s 1.1 x 10-10
Calcium Carbonate CaCO:z 2.8 x 10%
Calcium Fluoride CaFa 5.3 x 109
Caleium Hydroxide Ca(OH)2 5.5 % 108
Calcium Oxalate CaCa04 4.0 x 109
Calcium Sulphate CaS04 9.1 x 10%
Cadmium Hydroxide Cd|OH)z 2.5 % 10-14
Cadmium Sulphide CdS 8.0 x 10-27
Chromic Hydroxide Cr{OH)a 6.3 % 10-31
Cuprous Bromide CuBr 5.3 x 109
Cupric Carbonate CuCOs 1.4 % 10-10
Cuprous Chloride CuCl 1.7 = 10-6
Cupric Hydroxide Cu[OH)z 2.2 %100
Cuprous lodide Cul 1.1 % 10-12
Cupric Sulphide Cus 6.3 % 1036
Ferrous Carbonate FeCOy 3.2 x 101
Ferrous Hydroxide Fe{OH})z 8.0 x 10-16
Ferric Hydroxide Fe{OH)s 1.0 % 10-38
Ferrous Sulphide FeS 6.3 % 10-18
Mercurous Bromide HgaBr2 5.6 % 1023
Mercurous Chloride Hg:Clz 1.8 10-18
Mercurous lodide Hgolz 4.5 x 10-2¢
Mercurous Sulphate Hga504 7.4 % 107
Mercuric Sulphide HgS 4.0 % 10-33
Magnesium Carbonate MgCOs3 3.5 x 102
Magnesium Fluoride MgF2 6.5 x 109
Magnesium Hydroxide Mg(OH)a 1.8 x 10:11
Magnesium Oxalate MgCa0a 7.0 % 107
Manganese Carbonate MnCOs 1.8 % 10-1t
Manganese Sulphide MnS 2.5 % 10-13
Nickel Hydroxide Ni{OHJz 2,0 x 10-15
Nickel Sulphide Nis 4.7 % 105
Lead Bromide PbBrs 4.0 x 10-5
Lead Carbonate PbCOs 7.4 x 10-14
Lead Chloride PbCla 1.6 » 103
Lead Fluoride PbF2 7.7 % 10#
Lead Hydroxide Pb{OH)2 1.2 x 10-15
Lead lodide Pblz 7.1 % 10#
Lead Sulphate PbS0O. 1.6 % 108
Lead Sulphide PbS 8.0 x 1028
Stannous Hydroxide Sn(OH)z 1.4 x 10-28
Stannous Sulphide SnS 1.0 % 10-25
Strontium Carbonate SrCOz 1.1 x 10-10
Strontium Fluoride SrFz 2.5 % 109
Strontium Sulphate Sr504 3.2 % 107
Thallous Bromide TIBr 3.4 x 106
Thallous Chloride TICI 1.7 % 104
Thallous lodide TIL 6.5 108
Zine Carbonate ZnCO; 1.4 % 10-11
Zinc Hydroxide Zn|OH}z 1.0 x 10-15
Zinc Sulphide ZnS 1.6 x 10-24
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S Inslsa S ledifilifi e
o rpbhs e dg
[PO} ] =4S sl [Zr*"] = 38 S
K, = (3Sf* (4S) = 6912 (S
S=IK,, /(38° x4")' = (K, / 6912)"|

S Yra Pl M X Lo rb b P
Siarat e b UL Uit ol
e by 5L s

M, X, (s) xM"(aq) +yX* (aq)

xxp" =yxq)
e L:ﬁlgp E,/”Jl’.l-':’"v’d’pL Usk S

(7.40) K, =M"PFX"} = (xS)(ysy

= x* y'. . S(h:+vl
S[x+_vl =Kap /Xx .yy

(7.41) S=(K, /x*.y") ™
Pt g ) K Lol L e bl
12 6N TN L2 (7.6.2
et K =9, i §uitiSe 16
- GJ( ks =i J} L J'!)':’i!, (Precipitation) wx 7
7.9Uue 1208 RES G SL U}(’E‘br_’- e
_.u_'_?ffé.;ﬁ

7.26 4

EnZly o s S AX AL
J’B’Aaxsi.fu.’(d'b’"c.. G‘l,c);‘f&(ju)»f
—e K, =1.1x10% k4

df

AX, -5 2A™ +3X*
K, =[A"F X*P = 1.1x10%

i JUAx, =5/
K, = (25P(3S)’ = 108S° = 1.1 x 102 1)
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o ol Ll J Uk rﬁrr"?.ﬁ
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