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Al Jﬁ e j_.:.;J pH #FL-L 17 22 6
S S e
LTk 2 e Al et pK, - & UIF YT
SO Be U L TS
& gﬁ»@;}.;, PHAZ S bl e dy - bn J
10 8 1 S L ke B o pi

pH d/fl;‘i‘lﬁf: 7.5 Ju?

pH rtelL pH el
5.0 L'Slﬁg. ~15 J#ié -6 NaOH
~4.2 S 13 J#¥ NaOH0.1M
~3.0 B S T NI 10.5 g}g ¥z
2.2 AL 10 (B T
w18 ur S 7.8 QLB Sai S i
~0 J¥ Her v 7.4 P SU
1.0 el X, | 6.8 o3
6.4 .,,w&ur




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

o el
é 0 0
« awd MEULFALTE ol
) 58 17
=C0L +CoL +C0oL.

co o Cc—-co
et =0 B KB HXZ 3112 =cule
- Cf:)‘!‘/fthu: u;j.‘-l"év-l I-D(_E»u)'-q_wn =q
L Lty vosda AL S S 6 st
L E S 5y 3

K, =c®o’/c(1-0) = co® / 1-at

SN bl S taTL Jl/'-"f ¥ HX K,

PN, MY AN V0

(7.30) K, = [H'][X'] / [HX]
Jj‘lg Jo;J}[x.,.l;c"K,_ & T:Jb’,?ﬁg;é.:”
Ky 2 0§35 61 S e § Bl (P (R
SIS SO RS L E S i S

e Onimels
BT dﬂg yﬁfﬁ;’j& ugl;ﬁ';;;{,ﬁg}:
- £ &

L pK, S LIk, pHc&J_«-cﬁ SN TS X
e UL S s 91 s 16 st
e Ul sali

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

I QLI s, B Ry T ;g"'u"' (?'/i
LA m il 3L LI i Adgr b c
- £;?#pﬂ5d;%dﬁ SeFeit

K@Llﬁ!ﬁé. Lo Gkl U’pHJJfU;}gI»/‘r
:UEZ.UJKLJJHLl’ug
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S RASTL UlEs S 7113

(Ionization Constants of Weak Acids)

b FeyTy bz Ut UH#T2 2 e S iz A
< P UL AUIiTE I
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({298K).E”J3J4£uzif;,ﬂﬁkf: 7.6

T AE G- Sz & < G171 104
__ sl Ll
Gl u’*;,-fgmsu Wi &bl o
_ﬁ__fjgéax 2 ooe LU
Szt Srolie orad § Kt PS03
WA ERITY T NPy
Susd s urd L83 Lz b6 (it 4
- Lf} e
COEISLE  (a)
2rerduiidi o ad S EHEA T b
RT3
Eadin? (o
el § ak ebhe Brgild £ Jw”dv){ 575
il Sl Lk
Ll Sl it J&'J{;er}
S i S =g 705
Ja i3 L Ul S5 molos §300 04 il

0%




(Ionization of J{fi:ﬂngrMJJ'T.ll,_&’_

Weak Bases)

Vb e sl Ji,,.?m cj?'fl!;_’T ¢ MOH v _Cj

e

MOH(ag)==M'(aq) + OH (aq)
ﬁf‘:{fdf:’.‘uﬁ OM‘J._JI_M'“{Mbﬁs;ffu’b—wf:n
U - U/ & wtd G HfﬁJw,_f. Jx
% bl M P T (5 M i1 L ﬁyf’tﬂ
S e Syt gt 2 ke Kyt
elsbr f3pmr 2yt B el 560 L N9
S byl

(7.33) K, = [M'I[OH ] / [MOH]

FUtt= o st 6 Jwr( Jkl=C A . 2
2 - e Py T e E NS HreT
S E T By iF e by Fnd

(7.33) K, = (cof /c(1-0) =co® / (1-a)

LS K U AL Urbiaf s s
TG 77 e
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231 L‘le;

USRI TE ULy J iy 1208 K7.7 0
Vil

g L S AL B el Qe e
S PP E bt Py L et
At b S g Lo L e S
L bl Z LIS Uit o
& GoOH T Znfonk,

'NH, (ag)+ H,O(l) == NH} (aq)+OH (aq)

oL SIS pid L6y Tk

GEI SIS

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




-

e

Pl Ko= K.x Ky =l U oru A O
P ARV o UG PRV )]
Blag) + H20(l) = BH'(aq) + OH (aq)
K, =[BH'][OH ] / [B]
s e uwfc_,ru;g_ E’ﬂ%ﬁ“ﬂb’d&.ﬁ;
Wy puir it & g 2L St 2 A1y
I:.:;.t'y?e,ybu:‘:[_:f(‘%:l.f/"’c_ [H'] Y sl
K, = [BH']J[OH ][H'] / [B][H"]

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

L

K, xK, =K,

Lﬁpccuyuﬁ::({aigp(iﬁfé_cﬁ?kg’éd’fg
et Kus;ﬁpKJJLfljgl.:,J;g‘L}a"}"dﬁ,g’%
KLl ceFJLﬂufj_g.er"J

(298 Ky)PK + PK, =PK, =14

7.23 k4
¢ pH ! 85 8 FrteT S ¥ L 0.05M
- I:Clp"U;_. 7.7 s S PRy TR 1 25

S GTE 1 Ll

S

2L bl fipanf P AT et 3
- CCJ.;,_I.-'(/"U;

NH, + HO &= NH + OH

sl (:é L i.fr:"’)ﬁ?’ﬂ Kdﬁfd’;f!
U2 S 16 (7.33)

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

wﬁﬁ..-.uvf..—:.uv&»»u,ﬂ;_ (&AEJU,
Fotb b 7L Siit B b 5oL 1 2 U
LAY e
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(Relation between Ka (P U2 KnsiKa 7.11.5
and Kb)

N ARy K, B bg!fjf—.: S e
doswl u'l.f!___.l;é' ‘392_;,5' LJJ;,-U;)/_".;JJHJ:{
2 die UGG E Fe 3 ol e
-é.;}'ﬁlg Jr;h’:fé d/;./u?:fr:l”

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°

2 H,0(l) = H,0'(aq) + OH (aq)

K, = [H,0'][ OH | = 1.0 x 10™*M

Kol dad§ N} o o J ot LK, Ul
-GS e S N e eSS

L LSS e by, e Sy
i boeslel o PSNL U Ky K,

K, x K, ={[H,0"][ NH,] / [NHj 1} x {[NHj |
[OH'] / [NH, ]}

= [H,0']|OH' | = K,
=(5.6x10")x (1.8x10°)=1.0x 10" M
(obi ) - u“;lp J@'}Ju‘fé L (‘ZF_Q
G P L WL L Sl S ot
“..‘4. bﬂxlziyﬁwbﬁuﬁpuﬂ?ﬁali@
(7.35) Kiop= K %I X
VIR P AT
(7.36) Kox Ky = Ky
Fodrrad S mylnprnd §
ML u.»f.u/uw JEZL .g.l;é'd;fd‘- Js'}J:b",_, -
Lt g L83
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&) o i . ~
gLy L Ul ._fs{/:"/a,c{& ?.SJW

(298K) &
Kl.u K&u Kh; "."lf
6.4x10° | 5.9x10° LT
16107 | 7.4x10" | AL
6.7x10° | L7xa0® | Lt
120" | plieg | ALt
5.6x10" | 4.3x107 | iA_E0K
4.0x107 | 1.72a0° | 7.4x10" 1A
4.2x10" | 6.2x10°° 7.5x10™ JALi56

w’::;tgfﬁ 2 J‘rw il _fs,_;/:&/fé. L:I:Lv La.(sg
Fek, &yl v & (K, K,) &
deede gl §LiSe cxdUivr Ln
v Jg’n:_lj t JE?:;..;: J._-;} L;}(’ 3;: }((_-,'L‘s,; Lfs
b i e 8L HCO; 1t et
UG- (Fbbis L foisbotsy e UtH,cO,
L'berfut's,;; s T¢I HPO, ak* E;;k&"‘;p:._g
e tn olsesd. § HPO?
G5t TL HA- A U2 JFE 7 Sy 27
Sn I §ILitayt Ln Ayt o2 iy
EEie b A1 1A U S Sl e
e tTe & §iid b om0
(Factors JIFL_1s L)/;L?)/.:;J._.alﬁ‘ 7.11.7
Affecting Acid Strength)
SE L LS es g3 Uuim g S
£ JgpHd ¥ s L Fugg el e
Uy EAS Ut 2 J?‘E—L;-"—':”: (‘TL'/?-UE’
2 M s St Lsr Usd §nsls e L
e Vs . Se 2K L

@iy

Ko=ca” ora =4(1.77 x 10-5/0.05)
=0.018.
[OH ] =c o =0.05%0.018=9.4 x 10~ M.
[H']1=K,/[OH ] =10"/(9.4 x 10™)
=1.06x 10"
pH =-log(1.06 x 10™*') = 10.97

Ll SIS FL tn g B

K, xK, =K,

& r? tnZ ol Kl LNHe 7.7

G E S N iz

K, =K, /K, = -10"__‘" /1.77 x10°
=5.64 x 107°

SIS A 32 S 2313 7.11.6
(Di- z;nd Polybasic Acids and Di-
and Polyacidic Bases)
L 6 sl S LB S ST S 12 A
Wby JEL ity Tobie LIt b Lis L i
iy L Polybasic) § U1 gt sy
Al df'-s..g;; WL U'ﬁ‘gfl%(,.lj:" (Polyprotic)
2L e J3 i YA T L X
el
H,Xlaq) = H'(aq) + HX"(aq)
HX (aq) = H'(aq) + X* (aq)
S dpusen SEA T AL (51l
K,= ([H'[HX ]} / [H,X]
K, ={H]IX27]) / [HX"] _y
e A LXK, K, Ul
& NE Sl LA G- BBy Te
A Lun B Fiyif e ad Zugpo,
78U BRIy TL L g by Fose
U zé.,-
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b

e Sl L gl et G f JFL L2 ey
J:—):T H*)’l,@‘fg - blox ﬁ&“ﬂ([ﬂ*]@’@ﬁ'g
i B P13 o L Poa BB
HNL TP Z UG e S (B frer§
¢ (Common Ion Effect) ¢/ TS} ,"»“’d’i, LTS
e oSt Pl unica S U Jod
WACHENy (PRes dewrl i L2 N2
BE LA U -t 3Bl L IE Tz &
Aedas sresFre Syl
e b UL

Lo UscT 2 (5210.05M s ¥t L5rt10.05M
Lrd L2 b rdn i tondU# LS
LI TINL i et £

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

[M])&“;IJI)&!
0.05 0 0.05
_(‘_Xpd/;;,gftglpﬁﬂl _@4;“: b
d i
-X +X +X
313
0.06-x X 0.05+x
L

K, = [H'[[Ac 1/[H Ac] = {(0.05+x)(x)}/(0.05-x)
X<<0.05& [¥ bot =t Ka“i L ...‘..!f.uﬁ/.:»(..ﬁi’:
(0.05 +x) =~ (0.05 - x) =~ 0.053

LA
1.8 x 107 = (x) (0.05 + %) / (0.05 —x)

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

pH = - log(1.8 x 10°) = 4.74

2584

SieH-aw SSAL i S Ay B
- (:;x/‘f‘:;h:mb*’”»l.:.«;’.

AP Tl {,d«{_ s (;}JJJ:HA.T).,;;)(L;
S i CostdZ§7 HA-< s f’[jt!?;{»é.
Srubnl AnH (= o’-’c. 5% gﬁ;g;p_ H-A
T eIk I O L2 S Lt sie b G K e
_..:_'-(Jl_oe:ﬁ: el e bl

cii.?a:)"d*..gd: d;gdm..,aafg.kt/;:‘:,d?
& -"-«/”'LS{JJU" Jtu?;:,, H-A Ul LG K oLe
Lol S/ o dnditfinl gt bt
Jestf il Hone Qb (rarls § Aset =
(AL Jlgwfdn.".e;’.dff;glg.:_

RPN

.

HF << HCI << HBr << HI ;
St eIz
—e NSl it L HyOH,SUAST
25 P L6 5 S e U fioa oF
LS S e IE e ad g LS
Frfeiforzdz el ase de
{J:L’LJ@‘..:"_
A2 8 adn
CH, < NH, < H,0 < HF g
J&luﬂa;d!;é'

HSTS PR P TE U il UdiE 7.11.8

(Common Ion Effect in the

-
>

Ionization of Acids and Bases)
18 Je I AU i e
CH,COOH(ag)=H"(aq) +CH,COO (aqg)
HAclag) = H'(ag) + Ac” (aq) |
K, = [H']lAc ]/ [HAd]
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(Hydrolysis of Salts Jé& . U 7.11.9

and the pH of their Solutions)

JELis J-xuf.,/bJ""Jqu u"hwjl._,lﬁ
7Ju:¢'_.édlmfyl..luﬁﬂk Ju;@_l;f_r_.

o 7L JHF AT T /JTJ.J_9¢¢4§§‘L__

S /S e dur Ze 2L A ust
ST E Ut &b SN E QL o8

JL»L TSRS JEAL LUk T

§7 e O S o § ¥ e SV U b
Giu(ods Ba® Ca™ K Na® fﬁ')q‘f._{é Ul
2 (341 CI0; « NO; «Br «Cl 1) o T/t Z ustZ
UZ I G o‘:«?,b,va eEur L rronT
pHIE Ut J‘ SUEL UES & o Urldsl
04| T L, C}w ERPRD PR TS 3x7
Sl

Ao S, TS Ui s S
oL

Gils




=

CH,COOH = CH,C00 + H

NH,OH = NH] + OH"

H,0 = H'+OH"

I NP AR AU Y PRSI | o
SorpHd ¥ ime SuestiTe L J¥SS
e Jb Juf.":‘%.ne': quﬁpK

(7.38) pH =7+ %2 (pK, - pK,)
)}I;;I‘L {:‘ﬁﬂ wbJe 7 pH Jd,@;/_ = d"/"/;f
_J}’!{Li?pl—[?%fﬁj
7.25 J~+

LK, d/ :Iv’LfTu:f} r‘-':r [4IpK, J p el
(o S UF et il Lt 475 01 .76

=
S

pH=7 + 2 [pK, - pK,]
=7+ % [4.76 - 4.75]
=7+ % [0.01] =7 +0.005 =7.005

(Buffer Solution) 27,12

A pHUAZ S 1 o B s U dlr e ot
Os {L;/':K..-.‘Jju(feif{:};d: pH ng;;‘_
S8 prt et Qe e e
Ui § s sl R hs (St - bwr et
JJMJ;@:':!_“;_ {:;J‘f ‘."-rJJ/éJéJ]JH u"iv‘i..gl d@’;ﬂ
EpH b ULl I s S §iF LSSt
(Buffer J¥oab ut & erp FL L4
gk d/drl;n..-?ipﬁ pH aﬁryl”_p{{ Z.LU, Solution)
....»I;é'niug.ul{. sl L_,(H‘ar:p!(b[_' JLf!.rprKdJ_-..I)j'
._@H..l_;-‘_ Cjﬁb JL /'Us/’-'f;(‘._.«—b'fi L,rLﬁ'IJJIJL
J¥ab L P pH 475052 T8 13w i
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CH,COONa I L A ST Znd )
NH,ClUE G Suin sl 89 i)
CH,COONH, I L f\tis ot Z s i)

CH,COOH 2/ £ CH,COONa 2 Ji %
Lf;; e > Jsvuwa.,:} L,.(L.:f ._L/"J NaOH </ L;}?J}l
e Qon b Gre U4
CH,COONafag) — CH,COO (ag)+ Na'(aq)
2 o S i T chnscoo- U &7 AU
- 2OH sl
CH,COO0" (aq)+H,0()==CH,COOH(aq)+OH  (aq)

29§ i w7 s KT (CHaCOONa) 441
e bt f e A JF (K, = 1.8x107%) =
Ul U o bl o 381§ omr Ut J¥e S U
2t 33’? »slie7pH JJ#.:’:I-?-_ s

& o HCl 72 SF5INHIOH U1 ¥ LA S
-:r.t@ﬁJFﬁIL)GJgJB£W4C1_GUF:

NH,Cl(ag) — NH:(aq) +CI" (aqg)

ANH,CL# E (i { STAL L NH; LS
e TH

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

(K = 1.77 x 107 e Sl F LIS UL o
S U1 b G 76T L Pt O 51
LNH Ol - b J2 S UFR e bl st JEIE 1 U
e dsefe7pH JJH}T

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

AN~ F Jl}"i S+ ¥ NH,OH 2! CH;COOH

Uik
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LJJHL}TU;A’.):.JUJI ._«l:::U:T;'j{' Jad,y‘u'ﬂ_._,p
Lyl K i

(Solubility Product -}k 7.13.1
Constant)

BT e L ¥ i fip S P i T
U:TQ': Jﬁuﬁij;ﬂu@gaﬁw/{-z J"/‘#JWKJL’TC—
= ﬁﬁb "lf/;lb,fué ;.lsbg):igjﬂfd}f;dyni
A
Jo#

2 S el S5 s S 1T

K ={[Ba™][SO} ]| / [BaSO,]

aﬂr‘? L U &2 ;PP)E%IG"J. Z Ul J:é'udlp
..g_,_?'é

K, =K[BaSO,] = [Ba*][SO; ]

BaSo0,(s) Ba®'(aq) + SO3 (aq),

(7.39)
(Solublity aliiews las L b J= S K @~
Jale czde =34 L Product Constant)
208 % sl Uy 2is - EL (Solublity Product)
S Kt 1ax10100d (L F S K, £ K
L p AL JF e £ oivfau#
23 S NSNL L Uileienind £
&é"’(@giﬁ"ﬂiuk.iiu;»-ugiﬁzui.ﬁ’:”fl.
Je'S'Urk J’//‘zﬁ-z u:ub:ﬁd;,}, Sl
1.1x 107° = (S)(S) = S
S=1.05x10° |
1.05 x 10° mol L' Gk I § ez i
-d’m:IAL
U:T;».:CJ'CZTQ:IB}E}L’)EJJ}’!LL}I}{’I _,L//_.g
Ll b Ll e s ..af‘:’e,ng: e e s
S QUL K ALy i s 5 8
T AL SIAIE U1 F @), (PO, )4
b3l -84 ST bl bul+a 4 Fetn

L-,'.FI;

nﬁT b/jfu/i‘uf% f‘i}f’lul fb}gf;y‘ IJJI‘L t‘/rrb/c,)’(f
._Q..TJ UHFlz $ .- tfr's’ L/ L,(-._.-?.la/__. pH 9.25
il g,:)ld"b -.“-«L}L”o).l:}JL_JE L U}J}J")-.-«-’.LP

E Gy S L UF i S 18
(Solubility Equilibria Of Sparingly
Soluble Salts)

MLBW{%UHJ-’J&JJJ;&’UUE Zbfe L f
LS CE D e e gi PF
(& » (Hygroscopic) ».-_E_IJC'JJ..CJI; b}" 8 J/u:; P
P fom) by B Lo pn e WS Bl
Wk A et dn 1o SEGb
Ll Sl gn/‘ﬁt_‘{d!fc_.:ffid./%fi:. o
e G fAE R SuRT S fon A
sl URTE N L én A ST Lo
< G v S Pyt (den A
bl L e U Dbt L2 S A ST
JP 2o fG A Fe dnF 2 re
&.‘vu:d“’(.:.:sf.{/“) ug/f_‘a. &ﬂ/‘;{ o= b
B¥L £ LS B A i (i
GF L At S 0B Gn
LingyaJrhSPPEL L bl ot
é-,?&ﬂwéic-Ufw*-'ugJJ’@,WLTJJJVJJ'%
GIdLip Lo § By L I3 71
(A-c by ..'-..z!,?._wule Ku’-:.;- JK sk S
VTP SPIPEN LIS WA BTSN

e

0.1M<s kS 2k | 1eslz
0.01M< §2kSf<0.1M ;J,;J'ﬁ, =z
sif <00 AU | mesla
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JGa SLEUFETru 4 4208 K 7.9 e

KA
415 bl s
Silver Bromide AgBr 5.0 x 10-13
Silver Carbonate AgaCOs 8.1 x 10-12
Silver Chromate AgaCr0s 1.1 x 10-12
Silver Chloride AgCl 1.8 x 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 BaCriO4 1.2 x 10-10
Barium Fluoride BaF: 1.0 x 106
Barium Sulphate BaS0: 1.1 % 10-10
Caleium Carbonate CaCO:s 2.8 % 109
Calcium Fluoride CaF» 5.3 % 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 x 10-31
Cuprous Bromide CuBr 5.3 x 102
Cupric Carbanate CuCOs 1.4 % 10-10
Cuprous Chloride CuCl 1.7 = 106
Cupric Hydroxide Cu[OH)z 2.2 % 1020
Cuprous lodide Cul 1.1 » 10-12
Cupric Sulphide Cus 6.3 % 1096
Ferrous Carbonate FeCOy 3.2 x 1011
Ferrous Hydroxide Fe{OH})z 8.0 x 10-16
Ferric Hydroxide Fe(OH)s 1.0 x 10-38
Ferrous Sulphide FeS 6.3 % 10-18
Mercurous Bromide HgaBra 5.6 % 1028
Mercurous Chloride Hg:Clz 1.3 ® 10-18
Mercurous lodide Hgalz 4.5 x 10-2¢
Mercurous Sulphate Hg2504 7.4 % 107
Mercuric Sulphide HgS 4.0 % 10-33
Magnesium Carbonate MgCO3 3.5 % 108
Magnesium Fluoride Mgk 6.5 % 109
Magnesium Hydroxide Mg(OH)a 1.8 % 10:11
Magnesium Oxalate MgCa0s 7.0% 107
Manganese Carbonate MnCO; 1.8 x 10-1
Manganese Sulphide MnS 2.5 % 10-13
Nickel Hydroxide Ni{QHJz 2.0 x 10-15
Nickel Sulphide Nis 4.7 % 105
Lead Bromide PbBra 4.0 x 10-5
Lead Carbonate PbCOs T4 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 PbS0. 1.6 % 108
Lead Sulphide PbS 8.0 x 10-28
Stannous Hydroxide Sn(OH)2 1.4 x 10-28
Stannous Sulphide SnS 1.0 % 10-25
Strontium Carbonate SrCOz 1.1 x 10-10
Strontinm Fluoride SrFz 2.5 % 10°
Strontium Sulphate Sr504 3.2 % 107
Thallous Bromide TIBr 3.4 x 108
Thallous Chloride TIC1 1.7 % 104
Thallous lodide TIL 6.5 108
Zine Carbonate ZnCO;y 1.4 » 10-11
Zine Hydroxide Zn(OH}z 1.0 x 10-15
Zinc Sulphide ZnS 1.6 x 10-24
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S Inslsa S oSl S e
+ el dg
[PO} ] = 4S sl [Zr*] = 35 S
K,, = (3Sf (4S)' = 6912 (S) !
S=IK, /(3 x4"W" =(K, /6912)""|

S YraFhrn M X Lo rb U P
Sigarat e b L UL Uit e
i« Eﬁla _L-C;:lb:.g;ji PR

M, X, (s) xM™(aq) +yX* (aq)

xxp =yxq)
e (P LAt B JP S S

(7.40) K, =[M"FX"F = xSF(ysy

= x* yt . Shnyl
S e i Ve oy

(7.41) S=[K, /= .y) ™
P tbl e g K, Lol L e bl
12 6Nl TN L2 (7.6.2
et K, =9, Uit Suitise 16
S J/( lbs i Jj £ J'!)':’i!, (Precipitation) w7~
7.90ue 2208 KE S SL uﬁrua e
_.u_'_?gé.:J

7.26 4

EnZly B S AL
JV%XSL/JRJQL L}'&J_T‘.C(juﬁﬂf
- K, =1.1x10% L/

df
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