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DS OHT] 0sSa dsbae sl (o -3 ‘ ‘sthdly WS NOS Ge 8l NOy S 1Y) :Guks
HCN O 5526) ins CinaW) (el b oz | Logia IS B8 pall Gmnal) dapm Sl -]
Tl Q) 5 A9 A Ay 3 4 | G ppmanll g o dj
; ; ‘ -Jall
(CN™) b Cima¥) Gmaall o (35 (s 81 (331 el L) 1z \ = i e
Pt HNO, s Lf\ﬂ\%Noz_ (a
el g (o= o — : ‘ HNO; s» G381 ) m NO;
- 1.[H30%].[0H] = 107"/ [H30%] = ——/ GLlS NOF oo 58 NO7 OY basS HNO, o= s 8 HNO; (b
3 10 14[ J a1 a1 e 43580 (5581 BEyall el
9) [OH7] = 7.0 gl (a ganl) ol s
3 0 . Ao - 2 _
1| |2 PH + PoH = 14/ PH = 14 — PoH | PoH = 14 — PH isthaall HA Uftgfl:j‘:g 1
T + +1 — 10-PH A - -
e st s S o
] - (ARY n ) 7 AR O A 2 3B ) -3
Bl | 5. Auvme [H307] = Cavmellndl 58500 [H;0*] = Vka.Ca ol <l -4
dad o)) S [H,01] = 2C, N
6. umagmes [H;0%] = Jk,.C, HA+ H,0 2 A~ + H,0* -1
H30*]? Hy0*] _[a7][H307]
If(_l’ =[36a] Ca:[BKa] KQ_W -2
s = [H30%] 5
7 « =% 1000/ [Hy0%] = 2 - T e
- 8 0 3 AT Leill) Jlaalss [H,07] =[A7] = el (i 0 -4
Chnn (aea oA & uas [HA] = Ca sixs o (S aeall e 4l 3 jall
Ic, = [”3" I 100% Ka e
8. sl [OH 1= Cb u*‘-w‘mg;"‘@y‘ Sl ka = M = [H 0+] =+ka.Ca
2 -12 T -
kK, =21, ¢ =k sthally ol b a4l B s (ol U lae bl
R Kb aifiae ) -1
= = ) 5l & Furs Y ol s e Sl -2
_[oH7] 1 _ aCp DS AN K camaall GulaY) i @i s e ¢ -
10. \g o T /{0H™] = 100% / o A Ade ) -3
i (0K = By Gy sl -4
cb x 100% i
B+ H,0 2 BH*+0H~ -1
Y sall 22e p = g Cg, "t =Cmol.I"* x M K, _[tlony
Sl 3858 Cmol. 17t = AN m = Cmol. 1"t XV x M (5] (0H-]
S CL
A g =T ‘ &
: g v —— Aadll Juaalys [BH*] = [OH] 233 bl o4 ks e -4
. : m«al Yo}l s [B] = Cpy sixs O Sas plas) (30 Al 3yl
WY o 38 5 HCOOH Jaill paesl Jle Jolaa - Ky Al (i gat
i sase PH Aad 555 2 X 107% 44l <ulf; 0.5 mol. 171 fon b
102 d] 102 | 12 -b] 2 a Ky = = [OH™] = yKp. G
-dall eidaa Dl
[H;07] = Jk,.C, = PH)"““‘ (_[H30 ])‘S‘ €K, S € 58 pansll -1
[H;0*] =VZ X 102 X 5 X 10~ = 10 2mol.1"! A (E"f}l;
PH = —log[H;0*] = PH = —log(10™%) = PH =2 POH)';M‘ €« [ZH Ll €K, Dal € Gl maall 22
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(ralal) g il ) plaasl) ARCa  dpual Y dpaail) By sk duale -

[H30 ] X 100% 53241 0011!10[ l_l {}:‘S‘)S y’};‘"‘"u}"'“ Aﬂ""‘s)‘)dﬂ'ﬁj g;"L‘ d}lu -
Ca Asbase Jslaall PH Aed maaid 100 Lhiall cllly
= ¢, =% x 1009 13 | 12 | 11 | 10
1075x100% ‘b W -
Ca = m Cb = 100 Cb = 10 mol l
C, = 0.2 mol.I™* [oH™] =€), = 10*mol. 1~ i => PoH’4— —log[oH™]'
oaeall (e dulidl 5 juecall dadl) Jlals - ) = —l(’)g(10_ ), =4
[H30+]—\/W PH' = 14— PoH' = PH' = 10
N
=K, % S35 515 50ml 4ana G139 panal e Jglae -
10-10 ‘o 5 58 i el laiall slally 2345 0.2 mol. 71
Kol 2x10~1 =5x10 (g sty Gladl) haidl) sld) aas 0588 0.04 mol. 71
[H;0%] =107P# = 10~°mol.I"* -2 100mi | 300ml | 250ml | 200ml
[H;0%] = 10‘,””’ = 10"%mol.[7! 2l 38 1 = paa ax BN
[H30+] — ﬁ — 10—1 C]_V]_ = Csz
[Hz01] 10~5 V. = GV —V, = 2x10~1x50
[H 0+]r — [H30+] 2 = s 2 = —4-><10—2
3
o o e =V, = 250 ml
1—10 V = 250 — 50 = 200ml
2—100 | e
3 — 1000 (7=
e i i cully 0.05 mol. I1 I o 38 5 JAl paead e Jslae
- iasthally 2 x 1070
- +
-5 2L G axall Sy phaiall slally o 503 gaall 2S5 5008 L:: 8g <u [0H7] 5 [1511-3104-«-\]9- i: ';
= L-I,M‘ " T -
2 B oaaall i ds y sl -3
) [H;07], [oH"] 4«8 -1 el day PH a3 50 100 Gl Jolaal saey -4
= Jslsal PH, PoH i -2 ; R e
U e Gl Jslaall e 50l Y 4l o330 kil elall e -3 — '
3 10_3m0l. l_1 n)gs‘)'i L}AAL“ B2 M..ILIA-“ b‘)faan @‘ dLAAl..\ -1
ZJ tdadl [H30 ] = W/Ka' Ca
= M(NaOH) = 40 g.mol™* -1 [H;07] =vV2x1075x5x 1072
n = % = % = O.Zmol [H30+] = 10_3 mOl. l_l "
2 H,0* OH‘ =10~
; Cp=2="22=01moll™" [H;07].[0H™] =1
v 2 [OH ] 10
L) Al ) galaly o ) ol ey - [H 0+] 1110—3 L
[oH™] = C, = 10" mol. 17! [OH"] = 107" mol.l
[H30%].[oH"] = 1074 PI;IH = 7Lo?}gsg+] R
47 _ 107 10” = —tog(10™
[[H30+]] = [OH_l]s— 0 PH =3
H;0™] =107 mol. I [Hs07]
PoH = —log[oH"] -2 a= Ca, S &
PoH = —log(10™") @ =20 % 100%
PoH =1 ==
o a=2%
PH = —log[H;0™] g
PH = —log10713 =R s
PH =13 GV = GV,
Jinen = 3 0.05V; = C, X 100V,
CV, = C,V, C, =5x10"*mol.l
A [H50*)' = K- C
N [H;0*) =vV2Xx 105 x5 x 10°*
Vv, = 1°1o_f’° [H;0*] = 10~*mol. 1!
V, = 5000mL PH' = —log[H30:]}’
V=V,-V PH,=—log10
V =5000 — 50 PH' =4
V = 4950 mL
PH = 1 a4l cplalh 215 a1l oajiy oy <0 maal e J glae 5><4-'\at3:\+)JJPH=5“%;)%‘#@@@?0@:;
i sthaall 0
I ey el B S il 4.ui.. _uujum:ﬂ@uy\ 5l cuaal 21
Gl Jmaall Jslaa o 50 11l o Gl G A5 Gl -2 PH = 6 gaailetic [H30%] o6t BS Glealb g -2
5 90mI S Gld) Ganall Jslaa o 10mI @osll Gl -3 1
aall Jolaall PH A caval haial) oLl [H;0t] =107PF -1
(H:1 0:16 §:32) ol Lk [H;0*] = 10"°mol. 17!
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oY -l
ol e Al sl (S e s bl [H;0%] =107PH =107 mol. 17 -1
ST gl s ga¥1 Hia ol ST Sl e sl i e bl 232 (1 Apaaall dah ) A 5 g8 S G ol b -
B T B T S e T O N 4 [H;0%] = 2¢C,
N ij :@,ﬁ ijw\i &= Jie :ydlsu ca =010 = .05 mor. 12
< D T e o (e Al Ay o) Sl Y iz
(e o3y e (o ﬁw:w%;gjcvﬁ‘t:é M= Cpor-t XV XM -2
- - M(H,S0,) = 98 g.mol™?*
Ol B 23 kAl A 5l m=5x10"2x50x 1073 x 98
(—) Al dladl 3.6 | (2) aldl Jlaall 3 Soa | ol m=0.245g
Jowilatia dlaie e | Jddl Jén =nwm -3
OS] gl o5 A O JB Ly 53 Ao GV =GV,
sl xie 1mol. 171 | ds_all aie 0.001mol. 71 | dulal C, = %
250(2 25°C 5><120‘2><10
ol BaS0, ps: )W) Sl yS ="
IK*ICH;Co0™INa* AgCl il 3 ) C, =5%x10"3mol.I?
NHI | CaCos »sudSll ciiss S [H;0*]' = 2C, = 10~2 mol. 1!
NO; PbCl, b M) 35S | dLiaY) PH' = —log[H,0"]'
BaCl, a5 )l 28 psallSll SO0 i 8 PH' = —log(1072)
CaCly psedSll 3 58 Caz(Po,), PH' =2
Ag,50, dumill iy <
kh Agasl) G kop Obsdll eloa ol | Jilusll rstladll s 20f alil) i da a5 PoH = 3 41 jalaall ke Jslae
25 48V Al AL 3 Guilaial) e ¢ 3) sl Aales i) bl Jsladl [OHT] sl -1
- e JSV K, sl elan 5 e i) Jslaall A5 S0 ol 2
3 CaCo0; | Ag,SI Cas(Poy,) D Gl s caal -3
T9) 1. CaC0s; 2 CajZ, + CO5? e @l sladl POH uunl 3,54 100 Gl dlaall 23y -4
& 3 (aq) Al
— ksp(CaCoz) = [Ca*?].[Co3?] R
a' 2. AgyS 2 24980 *+ Sty [OH ] =107 -1
3 Ksp(Ag,S) = [Ag:]z- [s73] [0H"] = 1073 mol. 12
= 3. Ca3(P0,), 2 3Cajy, + 2Po;3(aq) @ =0T 1009 -2
Ksp(Caz(Po,);) = [Ca*?]?. [Po;°]? [OH—]Cb
B = - 0,
0 Sl O elall gl 38 i chos Ksp obsdl slas i Jiey o Cp = ——%x100%
% Jslaal) 8) dule i) Lellial (g s (ol ) Lagia JS & 58 5 elally C, = 103x100%
(b“j"‘n 2% -1
slally s AR ALl o o 580 5 cloa O Sl dlaall Bl o R o
¥l S0 waﬁhw Lellial g5 s B g im I e isbd sl edl Jal: -3
ol JREL Y (i e Jad) Q < Ksp -1 [0H] = k. C,
(i Jsladl) Q = Ksp -2 K, = [oH™]? _ 1076
ol S (e (358 Jsladl) Q > Ksp -3 € 510
- K, =2x10
Sl (8 (sl 8 el) (sl Sl 345518 e (o e in g ie din = naw -4
i sthaall g elall sl g calall | ghall o ilate g ()55 Jeany GV =GV,
) 13g) ualaiall e o3l Alblae ) -1 €= = % -
1

Q SsY ehaall s jle (xSl -2

— -4 -1
Lxatia alglaa IS 13 Kgp olasdll slaa cullis e x€) -3 €z =5x 10" mol.l

BN [OHT] = {kp. Gy’

1- PpCl, 2 Pb(tlzq) + 2Cl, [OH" ] =v2x 1075 x5x 10~*
2- Q = [Pb*2].[CL]? [OH7] = 10~* mol. 1t
3- Ksp(PbCly) = [Pb*2].[CL ] ol = Loy [0k
e Jsladll PoH' = —log(10™%)
euls PoH' = 4

tsthall og A sall aily 53 duadl) g Sl pdia e Jslaae

el g puilaiall e o)) gl Aslae iSI -1

LAl elan dad mitiul o LAl elaa il e 3 jumal) A8Mal) (Sl -2
.§ Yy
dad)

1- Ag,C0; 2 2Ag* + CO32
2- KsP(Ag,C03) = [Ag*]*.[Co57?]
Ag,C0; 2 2Ag™ + CO5?
S 25 S
KsP(Ag,C05) = 4S2.S
Ksp(Ag,C0; ) = 4S3
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(alad) (g o) Y

Ksp s hibia
e lbany (pala (o
Usetonas S beas | Al ae ksp
== din=nss (5S)) 381N Caan
W' =v+v) CV=CV Ksp «wssi ksp ke O
ksp 3)ke e

e
A o e 1) g3 Qi il 3y T e sloe

:‘T')M\j ‘3-.').3:\&‘ -L‘_s‘)-‘:‘ ‘f KSp(AgCl) =6.25x 10710
el 3] Guilaiall e () il Aol (iiS)

Jislaall g Al 5 2 51N gl S 55 )

.17 T L 13 4l 3 sl
8 348 i ranay g Aaill @l 55 mle bl Jsladl) ) il
O o Aadl) ) i dale) Aalas S0 1,5 X 107 5mol. [ 71
Y ol iy i) 3y ) 51 mele OIS () il
Jonial) lglas 8 mlall 108 s il ApB A4y 5l - 81 5

Dwihike

1- AgCl2 Agt +Cl”

2- AgCL(S) pd Ag+ +CL™

S S S
S=Cmol.I"" :&us
KSP(AyCl) = [Ag+] [Cl_]

625 x 10712 = 52
§=25%x10"%=25x10"% mol.l*
[AgT]=S=25%x10"5mol.l?

[ClI7] =S =25%1075 mol.l™!

3- SgL—l =Snol-t XM

Mygc) = 143.5 g.mol™!

S,4-1 = 25X 1076 x 1435 x 10~
S, -1 = 3587 x 1077 g.1"1

g
4-  AgNO; — Ag*t + NO3

1.5%x107°% 1.5%x107° 15x10°°

[Ag*) = [Ag*)ager + [Ag" ) agnos

[Ag+]' =25%x10"°+15x%x107°

[Ag*] = 4 x 10™5mol. 1!
Q =[Ag*]'.[cl7]
Q=4%x10"°x25x%x1075
0 =10 x 1010

Aaadll 3 5IS e (g0 andl s S padie 358 Jsladll Q > Ksp

O Ll s o sl By (ol c59m3 ) A 53La Zm] -5
KCl,HCl,Nacl Jie ol

HEN
Al 53 sl il Gabia )l 2y ) 518wl adie Sle sl

icsthdls ¢ S =2 %1072 mol. 171

el 13gd Gulaiall e o305 Aok 81 -1

Ksp b elas dad caual -2

gy S Gl palia )l @l 5 e Gl Jlaall ) by -3

1072mol. 71 dad) 8638 5

N ol iy pabea )l 0,518 e e and OIS O) Sl 0 -
dal)

1- PbCL, 2 Pb** + 2CL”

2- PbCL, @ Pb*? + 2CL™
N S 28
KSp(PbCLy) = [Ph*2].[CL™]2
Ksp(PbCI?) = S x (25)?
Ksp(PbCl,) = 2 x 1072 x (4 x 1072)?
Ksp(PbCl,) = 2 x 1072 x 16 x 10~
Ksp(PbCl,) =32 x 107

3- Pb(NO;), — Pb*? + 2NO~3
1072 1072 2 x 1072

sliasl) A8iCa Al yidY) dagdedl) giuhz\.m.u

D Gk

cleliall o 3all 8 (Gunll) CaSO, assmdSl il 5S 2230
5y yuSall alaall i il / Citan¥) / dlaal_yuud / lilaall Jia
i stlaall

o e 13 o puudlSl sy Y AL J gladll g olam o
.0.68g. |71 «idli s

dad)
Sg .Ut =Smol.I"t x M
=18
Smol.lI"t =321 M(CasS0,):136g, mol L&
Smol. 1=t = X192 _ & o 10-3mol. 1!

caS0, 2 Caly + SO;Z(aq)
S S S
KsP(CaS0,) = [Ca*?][S0;?]
Ksp(CaS0,) =S.S
Ksp(CaS0,) = 25 x 107

tobsdl) elas iyl

el lglae 8 mlall s 3

i sthall g ¢l sall QB a5y Ll iy 5 e el

el g Gailaiall e 05 sl Aalaa S

. gxdia Jsbaall i KsP glisill el S5 )le iS)
Sl aea dil) aie daag b Ca

Jslaall bl s 3 2006 48, )l - 8

‘I\’;#'wi\:i—‘. [

1- Ba504(s) 2 BaZ'an) + SO(_an)

2- Ksp(BaS0,) = [Ba*?].[S0;?]

3- H,S0,+ 2H,0 — 2H;0" + S0;*
M@ﬁ\ C’_xl..':ﬁi Jgs)id\dﬁt'_\:\‘)ﬂ\umaiﬂba\ e
iy 5S (e Ala) A€ s b g 358 Jslaall 6 Q > Ksp
Al S Ael ae 38 13 5 Bas ) S Al ) Jsasll o 0 L)

Na,S0,Jie lall <l sif aa (g g ol dali 3ol A8l
L')giﬂ\ POALF\0N Qi
Olsl) O el U ol aa Jilas ¢yl (5 95

(ol Jli e A3 2

QB Caz(P0O,); sl S0 Dl b mle (g0 i Jslas il -
isthall 5 gl sl

el g Gailatiall e ) sl Al ) -1

Ksp O elaa clisjle i) -2

() 213 Al ) sl K e i) i ity e Cim -3

) A3y Al As, )k - 8 -4

dal)

1- Cas(P0,), 2 3Ca*? + 2P0, 3

2- Ksp(Ca3(P0,),) = [Ca*?]®.[PO;*]?

3- HCl+ H,0 — Cl™ + H,0"

0o ATl s pel) gl aa el K (man dila) e -4
Camin HoPO, st gdll mes il al:m,ﬂl gl ae 4
Q < KsP gy 5 i sill cili gl 58 55 (bl ¢l
N i b mla (4o Ailial d3aS CipXE aulie e Jslaall
& G 1 g3 o) S Al ) Jsa sl s sl
A sl ol
ol A aale
G G S palee D5
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) (3

+J

(alad) (g o) Y

= Sl 2098 Gy bl @l dfeo A oLl o
rcsthall ¢ 1072mol. [T Jstaall 8638 55

Y iuu)uuaua,sm),xscjwtsu\umuﬁ -

S e LR S o

)
PbCl, 2 Pb*% + 2CI” -1
PbCl, 2 Pb*2 +2C1~ -2
S S 28

Ksp(pbCly) = [Pb*?].[CI™]?
4 %1076 = S.(25)2
4x107% =453
S=10"2mol.l7?
[Pb*?] =S5 =10"2% mol.l"*
[ClI7'] =25 =2 x 102 mol.I*

NaCl — Na* + CL™ -3
102 1072 1072
(€] = [CU ]pper, + [CU INac
[CI"]=2%x10"%2 4+ 1072 mol.l!
[CI"] =3 x 107 %mol. 17!
Q = [Pb*?].[CI7]"™
0=10"2x9x10"*
0=9x10"°
aba )l )8 e (e pnd sy aadie 358 Jslall Q > Ksp

Gl bl il gl anf iy ()il (5 9m 0al) Als 30ke Aila) -4
Pb(NO3), ,Kcl,Hcl :Jis a5

Gkl

<1075 mol. 71 4l 93 o g )Ll Gl HS (e padia Sl Jlaa

1 sl

) 13¢d il ehaa canal -1

oo Sun(BaCly) et 3058 ol Gldl dslae Y iy -2
icsthal ¢ 2 X 1075mol. 171 Jslaall L8638 5

Ye\g_w‘)uey‘)u\uha‘)ﬁchulsu\uwbuﬁ
:Jall

Ba SO, — Ba*? + S0;2 -1
S S S
ksp(BaS0,) = [Ba™2].[S0;?]
ksp(BaS0,) = 52
Ksp(BaS0,) = (1075)?
Ksp(BaS0,) = 1071°

BaCl, — Ba™ + 2CI° -2
2x107° 2x107° 4x10°°
[Ba*?]" = [Ba*?]pas0, + [Ba*?]pqct,
[Ba*2]’ = 1x 1075 + 2 x 10~5
[Ba*?] =3 x 1075 mol.l7*
Q = [Ba*?]'.[S0;?]
Q0=3%x10"°x1x10"°
0 =3 x 10710
Gl S mle e pnd o Sy alie 38 Jsladll Q > Ksp -
ps
el s i 200 A8y Hha - ) ; dla) -3
bl Qi s o al Blaw (il (5 mt g (ol Bkt 30l il 1

H2504_ _Na2504__ Ba(N03)2 .d:“

S (53 a s ) ) 6IS Jslaa (30 500 ML —anal

3 sl gall iy 5K Jslae 00 500ml ) 2 X 10~ *mol. [
cld sl elas culh dad o cadle 136 4 x 10™4mol. [71 S
) rosthally 1078 (gl e):‘JL.‘}‘ Gl S
Yl i a sl Gl 58S mle IS ) Ll G

sl
BaS0, 2 Ba™ + S0;?
Jén = na
cv=c.v

sliasl) A8iCa Al yidY) dagdedl) giuhz\.m.u

[Pb*2]" = [Pb**]ppc, + [PD**ppvos),

[Ph*2] =2 X 1072 + 10~2

[Pb*?] =3 x 107? mol. 1t

Q = [Pb*?]".[CI7)?
Q=3x10"2x16x10"*

0 =48x 1076

28 mle (e ol s s e 358 Jsladdl Q > Ksp -
. uaba))ll

HERVS

385 63 Ph(N03), waba N & 55 Jslaa (10 100ml b
I NaCl ps=ba M) 3,558 Jdlas 30 400 ml ) 0.05 mol. 72
Kspepper,y = 1.6 X 1076 0 136 0.1mol. I7F 5S4
isthaall g o i) syl b

oabiall 35Sl Galadad) e o) s Adles S -]

Y ol ans sy a3l 2 518 e g 0 3a S 0 Tabean 0 -2
dad)

PbCl, 2 Pb*? + 2C1~ -1
J8n =nw
cv=c.v
C'=27
[Pb~2]" = [Pb(NOs),]
[Pb*2] = 5X1072x100

[Pb*?] =1 x 1072 mol.l7*
[Cl7] = [NacCl]
- 10~1x400
[crm] = 500
[cl"] =8x 1072 mol.l?
Q =[Pb*?]).[Cl7]? -2
0 =102 x (8 x 1072)2
Q =64x10-°
2 e o6 s Sy e (358 Jlaall Q > Ksp

Gl

a5l 258 e 1 X 1075mol ssise Jslae 00 200 ml by

Gl S (e 1 X 1075mol e s sing Jslae (30 800mI )

u)xub‘ewuauu)swemd,xu@\;dwewu,m
ﬁyju‘uu)ﬁédubjﬂ‘;\.\awm‘

gl Jladll Y 3 5l uy U men (Jslaa e e ek iy -2
oo Gk A S 1Y G g lila) pusd Sany of o8 555 13l ¢l

Al sl
dad)
BaSo, 2 Ba*? + S0;? -1
n
C =
v
[Ba*?] = [BaCl,]
427 _  1x1075
[Ba™] = 1000x10~3

[Ba*?] =1x10"% mol.l?!
[504_2] = [K2504]

—27 _  1x107°
[$0:°] = 1000x10~3

Kspgaso,) = [Ba™2].[S0;?]
Ksp(BaS0,) = 1 x 1075 x 10~5
Ksp(BaS0,) =1 x 10710

Cu €l U gl 3855 18 3 g Gy Kl mas AL} e -2
Jelill ma 5 adiall (358 Jsladll (6} Q > Ksp sl
A Jsa sl a a s )l Gl 58 mle (o and s Sy g (el
A 5L e B 138 5 s ()] 55 Al

Gkl

elan i dagd () Caale 13) alia ) 5 518 el e Sl Jslae
sty Ksp = 0.4 X 107> 4sbAll

) 13gd pulaiall e ) sl Alalee i) -1

Jstaall (8 SISl ol 5 pabia )l sl e JS 585 ol -2
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+J

(alad) (g o) Y

(68 ol s G (mes (e gl el dgals (Ll

i slaall 5 o a3 peall ariban bl Sl I slae [EEHIE

L) 130 Al Ales ) -1
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