Solobilily Prodludt (A2)
U
o Even Ha imost insoluwhle johiC cowfnmmda
dissefve o a Shed exfent-
°An eguilibritun is sdu?o botrooun Thae undissolved
Soliel anol /s ALurcud {OAs ;

Ahgmil?) _\.—_"‘_} MA?;%) + “‘"B E;f')

g h pamm
the egulbyim constont, K = LA T-LE7]
D’MBM\]

o TAe Coincanfration o‘& Ay soleck 1s constond .

Se [Ar\@m] 's constent,
Honee (A" [B7] ™= [AoBi] < Ko
‘ — C—GMSM :‘—ks ,

o SM‘L:%B proclect, Ksp = FAY]" [g]"

o Tha Lepression o P :M‘L{Fg O'E- an Jolsc
CO‘M-Pow\o( gAVea Tha, w%‘onslu'ﬁ batvosantha
fons jin a Soedvreted solwl o )

@ So-&w{a«u ; >

4’\3 [JM:JOL«MJ(‘S; cwuLy aﬂng o Saj%
SQM LP. IOM’(“ C"DWU'U-MGQ . '

e nga v o, Oz, a#ﬁu}?ﬁwﬂ b&d "’L%«ﬁ!’roj"-w.e )
(/(SV\L\/LLJ 1(313 bmm 'af‘f‘aw ,Lui.bv\m
')L,Q, W T ¢ 2 S N ’"O"FSLdp

o The gmollan The veltss of Ksp,the lower is th
golubility of fha satt .




© Eyau.uf,& * L\;h'?LJL O L'»cfawas‘iob\f‘ﬁm KSp o'é b i MM&.
BQ S'Uq_ s, “__{_____._‘_) Rq?;_? + SOQ:E;EJ
Ksp= [BT][ 50,7 it (et Yot s = ml T
o E’N"““PQ : ;,Uhh ks;, fy‘g F,ngs omol stofe wnifs
N N\ 3t : >
F':Z:L J(s) \.——"‘—:—' ZFQ (Q_kj <—'t"35\(7;1”
Kgf,: [FL3+‘] -[Sﬁ"ja meolSdm ©
*Example : wnte Ky of coledun phaphole onol s defeonits:
Calft) = Cay* 2P0

28,
[(sf. = [Cq”]gfposz (mm%f@w{dﬁ)i ot SdilS
¢ Exsverse t - |
a) Wnte eguilbnum e ressioha For Fa Selub ity

PVDM 0‘{' Aha “Fvuolmkg FOhAC &s»\rmdd
@) A5 Cl
Ul) Fo (oH),
(i) At Com);
(V) AgaCOy

b) Stote The uncts v& SM‘L'JU P,,.DMS Lor

Lach of tha Cobrp omels in port a).



o Sohe vodies cré Sc{w@‘ue[a (Pmcud ot 298K,

Ce'mf)emmo( [(SP '/(M%&m.g)%;—j.
AqC| [-8 X (o™°
Al (o H)s /0 X to™32
Rq COq L5 x0™°
Ba SO, [-ox(o7"
Ca c03 850 x to~7
CoS 2.0 x 167
Cu S 6.3 X fo“gf;
' F=CoH), 7—? X/o“{é
Fe, S, 1.0y ro”%
Ha T 2.5 x (072°
Wa(OH)s [.0x (o™
PLCH, [-6xi6™
Sh,Ss [T x (6773
- Sa COy (-Ox (o7
Zu (OH)., 2.0% (o’
ZnS [ 6 X023




I CMC‘A‘L‘S’M‘% 3"{“13‘-(4{'}(»} «}DVIDMS Fo m fv’{?wér{//:/‘r'w
g Caluy(m‘v‘ovq, Fha sMWﬂa c‘é an johic ca»‘fow\a/
et Th el dan 3. £ it wos Ph @dm'ﬁ,w oy
Other coincendradio n um)"fs, Yow wowld Hrst
oo Fo conyert 't indo eloln3
‘55}0&% [.
T he sMih‘% ofg, horun, sulfode of 298K /s
1085 )16 el dim 3. Colecdatde e QM‘C\*«I:, procuct,
S’f&@ [ . iWnte down The %Cfoh’um Lg,b\cdl'oh.
qu@fﬂs) - = Baﬂg*y t Swﬁfi;g)
S’f}gg 7. Colewdate Fhe coinconfrosfion er& Qoch 194
e in fdmd sotdton |
[Ba\l’rj = {OE X tor—gmw{&,hﬂ\h‘?
[‘go;‘] = 105 xto mel ol
Step 3. Widte Hha axpression of Hhe Suluwbilidy prodact.,
ng = [Ea}*] [Sd)zﬁ j
Sty b, Subshhits e valie
kg/b :(/nOSX(ohg)(/rog)C/o“s)

-v-io

= [L1OX (o

5‘4&,3 5. Al the covirect units,
(‘*"\o{c@»\"s ) ot aém“g) = pet el b




© E)qcu-%ﬁa. 2.,

TA&S«’A«AJL\J’U cré m:xgh.xs:‘um }\tjd'rbxihcdz_oj 29&k
1s 171 Xto™# pacldm . Calendote M&M-&'ﬁymh«i.

M° m(ﬂ COH)Z‘S) ~ j"{:%, * 20H(;§;
Step 2. [M] = 171 k10 motdim™

fOH“] =217 wlo~% el ™3
= ke X -z‘%;:,-?-'[‘ﬁ m ol di

StepS. Ksp =[m5[on]?
Stopf,  Ksp=(71x007)(3 42 x1o7)*

= 2.coxlc . .
Step 8. wnils = Cpncd ™3 ) Cnst i)
= Mgceh:7 .
_E}(Q»(‘Q[Sﬂ. !
Colendodte, Pha sobwbility prodhoct of #ha
Fothouring sotutions
1) o Sedvrofad o grrtoua SM’WO'E, codliiiin
gubfede ) Cd S (solublity =46 % (0™ ol o)

. (/QFVL/SLUM: KSPEZJBX fo"lzm‘zdﬁﬂﬁé e
1) o gadturatcd agluesua soluhtion Cllabn

Pluoricte, Cal, | contoining 0068 gdm™
CaF, , [/f\%gw@w: [<Sf = 3.98x 0" Mad"‘ﬁ?)




u CM&Aa«FMg sotechlies from solubdidk, q)de—d:
E)cw«/lloﬁf. -
i'lp ,HLL &oﬂvlm[,\v&a PNM o’é— Moam:’um /\t\o&nxf‘c&
(S 2.00% oY Mgc&mﬁ? a/f‘l‘%&K) col cvdote its
solubi CJWLQ in ol dus3 oot +/Lof+Mfkafure )
Sﬂcfi Wit o in Tha %&[J s 2gustion
Mglot)ag) === Mgy, + 208 ey

S’{“@ 2. Wh‘ﬁ CohCﬂm\’fWGSfIbW. crg, 2 ook iol Ih /dma
S oludion . (Aﬁulwtbta CobnCanratio n c‘é- dessalvadd
kna(]hxs;'um droxrce 18 T el d””\hg)

Step 3. Wit Fha Ry p s SiOh of The SM'M:] p rotlie
Kgf = [Mjo“'j 1:0 Hﬁj =

2
9.00¥Ib = S (23)

2.00 Xjg ! = 433’

3 2.00%(0°
STE T

— {2

— k.po x (o

S =W'z

= {l.‘liwo’#m’(oemﬁg

il




Exaimpls 2.
Cod cdotr fha sebubiliy of C@f)f)}-r(“) sudfrele ik
motdinr, (KspforCaS =63 X 10~ ol "l ®)

S'{‘z_.ﬁ (. W hte dowi Aha e{/\d(ﬁ'bh’uw‘ QM'Oh .
CuuSiey === Cllay, *+ Sty

S’rf%'z . Wik concenhradion toeir 10h ik [ duw>
| scluchien, Cﬁfswm‘bka Comcﬁmffv\wﬁ’oh cs{ Aossol vrsl
C.offj;y\(lu sulpcle js prl ™3 )

[CT = [§27] = S moldion

M Wt Al 2xp ression c‘&'f’fm Ss&Jx&b ?wdm}f‘
Ksp = [CTL5]
Sthep b . Secbstihate e volonea
6. 3x (o 3b = Sx S
c? = 6.3x (o 3k
S *:—,JG*? x (&30
= 2.5 X o€ el clim™
EXﬁ-rong.

a) Coledots +iu WM‘L{@ in el dnl3 of Tinc
2 —

@"\SWW: SMU}-H ZnS = 4. OX{DPIQW{CQMFS)
b) Coloudate Tha SML*-IU 0{* S’ifww Qﬂ-lf*lﬂoi'\oj:L)

fuCo, « (Kip = 63n1s ol ™ )
Q)!"‘Ww ; M(»J@ A:’leOB = -2 X (o”*maémﬂ)



Common 0 ,0.'][17[2.@,(1 .

*» Tha &M’Mg of an iom' Cobprune n a solwkion
I3 e cvoonsod TF Tha seluhkon’ bﬁ%ﬁ:j R S
Oha of Hua lons  Th oo vreudts in precipuitetion

° Fov 2.70%,[.»&, Tha So‘ﬁvdp..{(a'ly 0'6 %C/ v ol budr,
HCU 4 Ao Fhon i P e welrr bhp Conan (rg-'ﬁu;
CliTag) toha From The HEA.

° SJ{AO% T SU&J»::«'W& constant helow , [Ci7] Is
[ijx. So E%*] et Become, Shnold o k@f
ksjb ConSfond :

[As"]-[e] = Kep<™ e

-/ "\
Aecrzae ‘b:j V@(Mﬂ.
volug
Exawple .

KSP P AsCl is 2.0x1 6 2 Calewdote He

Selulet o«& 2 Clin (@) woder
s (b) O 1 el HE |

&) ASC[“’ = A:)?mﬁ, t C[(:%,
(AT =[] = S mak i
ksp = LA I[C]
RSP = SXS§

ST= 2.0xig’’

so{,,.,ék‘b'{j gg/,\_ﬁc/ P Lol e = ,fz-o NZ
‘ = (Al t5S el a3




B In O moldin™ Hel, [Cl7] = 0. 1 imaoaT
O o o o oot ey
ks)b = 2-0% (6™ Phut "l
[,%*] X O = 2:0 x{g
[A5"] = 2.0% 157 el ™3
= sawo;w.a of AGCt in 0 sl i ¢y

(Note » silmr chloide js 10000 fimta Lua soluble
ThoO pel a3 He | soluAion tham in plare watpr)

E)CWOCSL:
Coppre (1) bromaide ,CuB i i3 Q Spor seduble sadt,
Jil’ = 3.2% 167 el 2l © ) Pt
@) What do nchon- Fha. torim
() Sc'f,wb«'ﬁfg;woadw I}a
(/1) Common Ton 2ffact .
b) Calewlate tha Sr}fulg«‘w‘a % CuBir 7tn
o) (PV‘Y‘L b et e
(1) on cgues setuction of 0.0/ o0 mol di
- Soeddim blomgcle
(1) Exploin e, dffer-emce T oo Ban WS
fo poct b)) ond byii) .




‘Hmw#frs
.&ﬁ)whm & Sf@nr\ﬂ,&d soluhde fOALT cOpmed,/FwLa_
A nBm entodo bichsol its safiratad SO‘UO{"'OF\)
Tie MLJy PV"M) st ~[A*] '\[B.] m
(i) Compaon fon affect is fha raduchion inhe, scbubelily
o’é o cL'gSU{\JLC( »Sa/a' a_(y(,iﬁtumﬁ b@ &&dﬂ)\g a soluoliop
O'g o .d:_omzfoouwal pshiCh has om jon ih Combron wifh

+He drssol vacd salt - Tl oHi% Ve s ih pre u-pxd%ﬁ%

b) (7\ CL{ B‘Qs) ";—ﬁj C";T“T’ - 'B?E:‘%.)
[T =[B/ ] = S moddu
'{spb = [Cu'{j CB‘;]
— ¢x S

S*= 3.2 x 16 %

Sebubility of CoBy intwetbi= J3axi5"

= [T9X (o~ pd d 7>
1) in 001 imel i3 Nth) [Rr]= 0.0 ol i3
I<SJ> = 3'2X10P8M2dlh\ﬂ£
[Ct]xoo0l =3 2 x1078

] = 3 .zxioﬁgwf{ceh:a
= SLMH-B UE CuBr in 001 el dil3 Na By

[Cut

(inn) Ccracp_,_(l) bromade is 5O Ahmso Loas coladfo T
o-0f Pwa{cﬂmﬂ NaR ‘&MM'H\W ih PWK WGZ((’..V‘

bﬂ_w cr& Ly b s in :WW .

1o



Pmd(@f‘f"\g pr 2 cipifetion
¢ L\}[’Um soludions o’é cotiong cund anions ave mixad
&D‘jvf'fw/. 93%&:::,3-&{3%{01« o Qlurs ib’jc'/’/\o. ,OVDM Of e
Cohu«ff\mﬁbh O‘é—ﬂw\ ioka IS fa-r‘gsw— Fhomn Ks)b qeoy-
the Tonde waMo( _
e Fc,v\ _Q_xO\M«P{(Ll'f‘F Sc’t"ﬁom Df PAQ-E‘O%} M\d IE;-%; avL
mAxe fogxther, o pracipatate of Pb I, rght forim .
o The ﬂrplﬂwyrop\fp-ov-'fh M&fﬁj ,pwdw&(‘
|<sp - E’Pé”j [.I ”]2
If [pL>]-[17] %= ksf , Setudion is SeAvrafad
| : ALJ‘VLD P?‘-QQ'PM& i.rJih[l Lovim
IR (PET-L1T > Ky, a precipibecte willform

o ]:10 [735”’].[17 2< KSP 5 ho /)N.C{/'g.(“]i'o;flk will Favin ,

© Excw\;pla 2
o CQM&‘V e /)Rc“/y'\-}af&d /J»a Na._‘OHi@‘%L aoCa(Ol/'),_,s}‘
bt et /\I/')[a(at,
o Tha NH&(&P do2s )bi"k&'/ybl'&/tﬂ. +a Ca (OH):,_
ko comar it /s a Weed  boua o«d’f‘fu‘ﬂﬁfﬂ_ Haq
a shold [ol].
o o pres ﬂwybww 0# contandrodion o /oh
[:Cﬂ.}+]°[0/’/j2< KSP
¢ ho f)mqp{“{/wf( fovhnec]
° N‘a-:"oH"'(ag is a sq%bxa bose and-has & /‘2"‘3" L—O/’F]?‘d
dhavefoen a precopidate s {wmd becawae [Ca*T-[0H7] ™ > kS/J,

]



e Ex-aw?ain- 3.

E%w»& Voluinmes og 0.00] ol A?Nog(af; anef 0-00] mddi3
/<2C*“04-_ Cv2. b Xact ﬂ‘oao:#.aq- . L\}f” G PPIQ‘/&«M ‘POV‘MQ
(KSP o~ AB"‘*C% Oy= 30 )(/DHQMSQIth)

© The ;PNCCP,.'M& wouwld Ae ATJ?-C’”O4L
ksl‘; = [AE(‘LJQ[CVOZPZ_]

e Ih A-Q/\log(a%} ) [:Aj+]: o 00( M&Mﬁg

ih /\/?,Cr%-,@z_)] EC;«-O:F]‘: 000 ( sl i

o  whan an{,{,\m Ore WXM/%KWOGHM

Ore haj\/kof
[,A—fj =5 %06.00f pasl i

[Cr(‘)qi’]’:—’j—_ X OG0/ Mfﬁw\’?
o Colowletn The prﬂ'{» com i 0’& Toun

Eﬁfja [Crc)quhj = (-—!2— KO OO [)za(_fi X0 00 ')
= {25 xlo
o AS f.'?.sx/u”fﬁ }k’gyg 'FUV‘ Ag?_Cr,OM
G )br)eq‘/b,%z‘a wifl form .
@ EXM&‘S,L

) Will « )Dmuraﬂi-lai;z_ Foem if we nix 2guad vrlmz,
ok scludiony of ihooxio ! Cmct i *Na,COy Gngl

5. 00 x 10~ S ol BaCl? Ksp(Baco,) = 5.GXIE Gl

( Arsiorr [JPIL~ Lorvmacf ) ,

2) If equad voloss c)% «f'luqﬂ(yaowm? solucAtons ore
mirescly will BgCl be precipiedted 7 A3N03(2»<:55Mca:3)
oondl NaCl (x5S mel lu3) - Kap (Agcl) = b2 15T el
(amswer = Mppj%wmo()




