1) i)

. € =0,0268mol/L Js o385« (Calyyy + 20H(,)) psd Sl 2S5 p0m Jslae
. OH{ygy 3 Caflyy o bl 38 55 sl -1
Dl 2590 Aaall B o) sl A sall Ay gil) ALY laxs -2
Aop- =19,9mS.m%. mol™! « A g2+ = 11,9 mS. m%. mol™?
.0 Lo sl AL Cuanl o
LG AU Al uald K = 2 x 107 3m Adadl s i cadle 13le

2)¢p

u:\jijchSOCSJ‘)AMﬁJJJ-\CSYJXMW
C; =1073mof /L Ssdl o 38 55V, = 50mL 4eas (Na™ + HO ™) o sall 2085 508 J sl
C, = 1,52.1073mol /L JAsdl o 38 55V, = 200mL 4exs (Nat + C£7) psapall 5568 Jslaa

Agle Jeanall badall 85 )ld IS 5ale 43S canal (1

el e S A g (2
s LA A gl Alal) - ilidasa

Aco- = 76,3.1074S. m?/mof « Ayo- = 198,6.107%S.m? /mo?
Ayg+ = 50,1.1074S.m? /mo?

3) i)
:&u@sd;um}cL’é}wdﬁ%’jcgj;ﬂ\eﬁd}d\qﬁécﬁjjjﬁg}ﬁ
(Nal) &yl dpa ¢ M = 149,9g/mol Adsl KN « P = 900% el A )

¢ilagn Al Al T = 8,2 38 i )ss salall he e 231 ¢ Al 5580 An 50 (e @il (5 0k ) )
€ Ssal) o 38 5 asd seall 35y (e it Jslan o Juanit | 500mL  dedladl s el clally (ST
(Nal,g) + Iiag)) essal 25 Jslas 50 50mML (5 stass Lana 341 -1
Al eI 3 lall (Blef AL (Wl 44a 4 Jadls ¢ i dmiagy pasd)
R = 200 daill 2 68 J slaall da glin (uld 5 ¢ 4al]
.G bl 4080 ] ]
L0 Jslaallde gl A0 dad il o
S = 4cm? LAl edaia Kdalie ;1 lany
L=1cm Ofsdall Guasll
Angr AV paaal Jolaall € 58 5ill 5 jle 2 ¢ (5 168 O 58 Jlaainy -2
o« A ¢
. C OS5 sl e
gl a g pall 250 POp 5Ll A j2 dad 2l @
YL Lﬂ}ﬁug)\;ﬂ\eﬁaﬂ\ s e
Ayg+ = 5,01 mS.m2. mol™tc A;- =7,7mS. m?2. mol™ ! : Sldass
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Glinie s 5in (Ao Jslaw e 3ok a5, 7 ooall cabaiil tale Jarioy jehae Dakin JSWI Jslae

celall i) (sl e Jgal) 585 (KF, MNO0, ™) pslisll

C =5x%x10"2%mol/l S A Wl calanll G- Jdaa lple (i€ dpda ddiay Jaall (5 il bl
Led S5l A SIall Jslaal 559 )8 a5 435 38 Jawall Gasdi | (1 = 50ml anss5se ) & sal 324l
DAl A el A S il Ad ral | il y e

e paa 5 (P =91%,M = 158.04g/mol) lele S o sali ll iliaia p (3 gausa (e e 33
Gl Jolaall Galial &3 | G 4lEl Guldy J85 1V = 100ml 4eaas € = 20 X 1073mol/1 : o 3S 5 Jsbas
sl Jpaall e Jeanth &y bae dpadl S | wida (e AL Gy kel oLl (e Leas

C(mmol/l) | 20 | 18 16 14 12 10 8 6 4
I(mA) 155 | 140 | 123 107 95 81 63 48 35
u) 11 |11.1| 112 | 11.2 | 113 | 114 | 115 | 118 12
G(mS)

CABUN bl datisal) o 2l S il o ) (3
ale ) WG = f(C) il anls Jsaall JaS) (4

30 5l 0 el e i) LB Jslaall 5,858 ANy G ABWI 8 e (iS) (5

Y E G L U

Dl Jaanth Ll a8 233 e A eadea s 358l e 1V = 10ml Leas Janall 331 (6

Bl A dsdadll 58S 5 e, U=117V,] =55mA

ams A il JsS sl S S Gl sall S 131 iy yal) 13l canlia 550 & Jsladd) Ja (7

Ag+ = 7.35 ms.m?/mol. ;

L Os Gl e Jpemal

Amno,- = 6.103 ms.m?/mol

(5) il

oe € =0,2mol/L +35 55V = 400 mL 4exa Jslae st NaC¥ (g e sall HolS A

P =80% Lis&iaa naie

Legin 22l 5 § = 3em? Legie JS Aalise (iviane Gingiia (ge 435Sl B0 (8 18 Uleind i

R =500 i b (K oy + Cl,) Jsdl & L=1,5cm
m 33 5 AAN Culi Gl -1

il 5 Jslaall G 4B Gl -2

. 0 4 gl 4B
Jslaal 33 sm sl 35158 S 5 it 5 € Jslaal) 38 5 o) -3

G.LLLW

 Alerioual) il AL Cuald 400 ML Janisall Jslaall aaa (IS 13 -4

A+ = 7,35mS. m2. mol™1 ;4 )Lal) A sall de 5l A0

D b

My =39 g/mol « Mz, = 35,5 g/mol « My, = 23 g/mol < Acp- = 7,63 mS.m?. mol™?

(6) 03

A+ = 7,35mS.m%.mol™ « A;- = 7,63 mS. m2. mol™1 : G JLall A3l gal) 8L ildass

s g (s eady 1 ALY

20 (w2 dadal)



LS Jolae e s a AL aad ol e Jestisal) o paill S il Jiey JSG il (1
o 1S 5 (KT 4 Cl7) psamlisd) ) (8§)) )b dislaa (o 6 Ja o2 ABLN Gl A3la Aol 0 (2

eI bl 308 8 Uy = 0,8V Cisdeall ay je g il oS die € =5 X 1073mol /L

I = 3,52mA Jsladl il

Cdstaall e e all G ALY Gl -

T U, = 0,5V Ul i leuld cSadl [ il 325 ale-co

KA by (S)) dalasall gy e gl AU i -

S5l 038 5 (RbY 4 Cl7) assns N 50 (S,) Jislae o Al 408l (i Jinsi (3
.G, =453x10735 4lili; € =5 x 10 3mol/L

. Rb™ 5 Cl™ oo JS1 Apa L3l 4 sal) AU AV (S,) Jotaall g, due sl ALY 3 jle Jac -

A gt AL A ) AU e i -

Jslaall gy e i) AU 5 e 3l (S,) Jstaall 50 100mL 5 (S;) stadll e 100mL 7 3 (4

. O3 M‘—W‘A‘(’SO-Z 301 ‘uymu‘; Jrandll (53)
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/ G, = 1,5ms

0,05
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¢ (S,) Jsbaall juiaat vie aaadll Jalas 9o W (2

1 2 C(mmol/L) Ziiul & (S,) Jstaall Jgall 38 50 Gl e aa f (3
- (S7) Jstaall J gl 38

¢ lin i pe Aagill o2 33155 b €y = 61g/L (S;) Istaall JESU 58 51l U g 5 Al 45y )y (4

S 5 5Ll Ao Ll A sall e il AL 2 ) Jlaniass (5

M¢; = 35,5g/mol « Mgy = 40g/mol « N, .+ = 12ms.m?.mol™"
(8)e s
oL Al Lagliadi § Lagia JS Aalise (3l )l sie (iiiane (fiagiia (e 4880 Gulal 408 () S5

Jslaadl b o) seia (ingial

dae i) 4lili s 0,01mof /L sl o385 (Kt + C£7) Jslae 58 ) e ¥ slae Jantioss 41801 5 pladd (1
825 ) s Jslaall B jed U = 6,851 Aladll aiaid iissdiall oy e o ) 68 333 1,239mS /em

. 23°C Jsladl 3l mda 0 [ = 322mA il
.G AU Aad mavia) g Jslaall R Ak glaal) dad s i e
.G = ok AL LA f A8 e (2

Al (s pardy 1 MY 20 (w3 dadal) &



(las gl allall pUaill 8 Lgian 5 1) e kg, ARUN dy yaill Al 2 (1
O . L = 1,0cm Legin ALaldll ddldll 5 (5,0cm X 8,0cm) olaal 53 likais (pisgieall JS5 (o
Lot saaaal) Lgiad a fopp, A5GN 4 ylail) dagll
s Jlaxinls 3 all da 3 Ll die € = 0,01mof /L Ssall o xS 5 (HY + C£7) Jslae 44886 22a3 (3
Jsladl) 13l dse gl ABLY ol | G = 145mS Cus R
(9)¢n

Aladll Ll 30k 5 (sl Jslae (A (45 ) seie Gfimiin o e O o sliie (Tl jeS S5l Jladll 5 gl s
I=274mA sU =542V 28 gisdall gn ) sasall Jslaall ¢ 5a (3 s o3 Jlall

uriosdl 230 a0 5 (1

(LS Jslae A0 (bl L L gl |5 55 Jardians Il b (2
flgian s Lo § (s Ll Jslas ¢ Ja daslia iy 2 le (3
Ofingiall G seasa) Jlaall ¢ 3a A glie caal (4
Otissiall () geanal) Jolaall ¢ ja G ol (5

(10) ¢ il
.m = 58,5mg 48 NaCl(g) 485 Vy = 10mL 4esa NaCl(gg) s sall 5l Sl Jslas
. 80mL « 60mL « 40mL « 20mL « 10mL : lelaal yin (s558 5 Ll
& dallaal) epa (S3 el Q¢ et o ) el elall Ll Cadii g ussSll o8 e ) aaall g sbuill g 53
psomTh o Auie i Al e e g5l ol 8 Ao gil) AMEI 2 g AU (a8 A8 Jeatiod | Auilatie (a95<I)
. 0,031 0,042 < 0,063 < 0,126 < 0,252

0 = f(C) et Jlladl) 58155 AV de il L Lily Jie (1

(
¢ ale Joaniall Gl e Jias 13 (2
(

) )\Na+ = Sms.mz.mol_l u\ Lle )}SSS\ '&AJLﬂ :\::JJL:A]\ :\J}AS\ 3,3::}:3\ 4_15\_\5\ k_\.u;\ 3

.0 = 100ms.m™ de sill 4Ll o g geall 5518 Jglaal Jgall S 5l a5l ) Jlaainls (4
M¢ = 35,5g/mol « My, = 23g/mol

(11) s ail)
c=1,0x1073mol/L s S 5l (i Ll ddline Jallaa 4880 UGN Janll  Jany

G(uS) Jslaal
137 (Nafyg) + Cag)) essall sl
171 (Ko + Cliagy) psmmbisdl)siS
268 | (Nafyy) + OHgy)) esosall 2S5 50
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Boloadl da )y Gl die 5 () Ala iy Ll & ja)
cAanoadll da s il i vie 5 58 S el Al gl sall 0S5 )28 J slae 28U das

— T {12)cs2
e

SN Jsall e 38 5 (Nag,y) + COrgy)essall 2580 Y slae U

G NaCl ALall o g pall H I o AS LI A 5 ¢ = 25.1073mol. LT
\\ L 0 e sl U Gl 5 (3,50 B adle Jeand) Jslaall i ¢ kil slall (0 50cm®
. = 50cm? e Juandll Jslaall G, (Conductimetre) 28U Gidd Slea Jlexivdy

e Al i ALl ) ye B A jpail) duad ¢ Bapaad) 4l e 5 hddl lal e (g A
oLl Aila) aay Caidal) Jolaall ana Jiay V Gun U Ll Json e Joanid ¢ 50 S b sl

V(cm?3) 50 100 150 200 250 300
o(mS.Cm™1) 2.80 1.44 0.98 0.74 | 0.60 | 0.50
C (mol.L71).1073 25

el o o3 Jyall 3T (1

GiSay e uslia au ) alis Jlesinly ¢ 4 jialie 485 e g = f(C) @ A8l Jiaddl (bl sl s ) (2
¢ il nial (e Aalid

S35 05 oS g = 2.50 MS/Cm b Ane A e a3 goall 5 Jplaal e ) R S 1) (3
fC

Jrandl Aol pe Al 028 ()85 5, 1073mol /L o S 55 p s aal) 58 Jlaal dae i) LBLI Coal (4
s Aep- = 7,63.10735.m2% /mof : 0S5 25°C Aol mie i lale | el ddaul 5 Lgle
. Ayg+ = 5,01.1073S.m? /mo?

058 e 35l da o Lale ¢ ANEY) Jslaall jucand 8 Alesivadll m a st seall ) 5 ANS G il (5
M., = 35,5g/mol <My, = 23g/mol «p =90 % » clall NaCf a5 sall

(13) o il
aaas Jslaa e Juasiy Ca(OH), <hall auall e m = 0,370g AES Hhaiall elall A& cud
.V =500mL

skl 2 Ca(OH), Ohs? Adae ST (1
COH 5 Ca?t s ol e U9 Loall 38 5l gty il menll € o Loall € 0 ol (2
Gl o ¢ € i) aall gl 3850 5 Aoor 5 Agp- AV Jslaall e il 0N 5 e 2a sl (3
M(Ca(OH),) = 74g/mol « Apg2+ = 12mS.m?/mol <« Apy- = 19,8mS.m?/mol : =
:d:“‘\}.’ (K(-Ic_lq) + CLD(_aq)) ﬁ):‘“u}.‘l‘ J}m (S) gs-’u d)lM ).-.‘S)-’ Baad
ALl ld
A ddlae € = 0,01mol /L Jsadl o385 63 (S) Jslaall (e jlmns 13g]
o Tl sall L S 5 A

C; = 1,00.1073 mol/L < C, = 2,00.1073 mol/L «C, = 5,00.10~3 mol/L
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Jslaall & 25 Jillaall o2 (8 BB (a8 308 e i« Uppp = 1V Aladll daiill Jle GBF alsal) s o
Al il e Juass | LYl

C (mmol.L71)| 10 5 2 1 Cs

Ieff(mA) 1,31 0,70 0,28 0,15 0,91

Ugpr =2V Abadll dadll e GBF alsall 5555 i o5 13 G 5w s (1

8 Al Sl ae BN i Ja G = f(C) o) am)) (2

(S) Jslaall (dgall 58 il Loy il (3

¢ Aa8y Ay a5 Ja ¢ elinm s (s S ) Calaaal 5 pdimy (358 () Jislaall dsall 583 of o (4

(14) Cn i)

15 (e 20mL e A (5 5 a sanli sl IS Jslaad 355l Gosl e il Alsatiosal
AL by 2 038 b o andl ) IS g AESH ap3a 3y 5 J sl

A paall i) il Cadae ) paudi gl oIS Adida Qe Canioss BBl 1S5 bad)

C(mmol.L™2)| 1,0 | 20 | 40 | 60 | 80 | 10

\ \/‘] G(mS) 0,28 | 0,56 | 1,16 | 1,70 | 2,28 | 2,78
A A\
=23t My = 39,1 g/mol <My = 355 g/mol . ubes

G = f(c) =i Ji (1
Gg = 293 mS Aadll duy paill Lo g ) s ie Adal) J glae 4000 (Wl any (2
s Jle | niall Tas Jlastinly 3 ple d38a) Jglaad Jdsall 38 jill sliin) (Say Ja -
Allarinl gxiy 3 Cagaill Jaleal 4 ol 08 G = 2,78 MS 5 G, = 293 mS Ol Jlicl -
Aall) gy il g pall (edi e Catdall Jalaall AU wld ey 5 Ge 200 Adisl)l s siae Cainy (3
Gy, = 1,89mS
Adial) Joladd € (A sall S50 &5 Caiaall Jglaall € (dsall 508 5l dad il -

cm ALK s sl -0

(15)Cp el
355 (Kl + Cagy) psmbisdl 55IS0 Ul e ) 3L (1
die ¢ 20°Cae g = 1,167 S/m sss € = 0,10 mol /L
Aol e lao U slaad 080N (g 5 ) all da 53l
Oty sl (il G ALalil) Al e G = 32,1 mS
dalisdl dad Cial | L = 1,000m 4ol a8 1aN i ) siall

& s g (s eady 1 ALY 20 O 6 Aaial) &




Ofisatall e Jslaall G35 ) ganall
3 seiall Lagiabise (g 3) sia g (g gise (pfissiua Jeniui g = 2,78 §/m dae il 40880 Ly LG Y glaa e
Cindiall o ALAWN ALl s | G = 159 mS 238 48U L&l § = 52 cm?

]
1) )

: OH(_aq) 9 Ca?;q) oLl 38 5 clea (1

H20 . 24 -
Ca(OH)Z(S) — Ca(aq) + 20H(aq)

C C 2C

[Calty] = € = 0,0268mol /L

|[0HG )] = 2€C = 2% 0,0268 = 0,0536mol/L

D aaily 2500 dajall i o) sl A gall Ao gill AL daes (2
Aog- = 19,9 mS.m%. mol™! ¢ A 2+ = 11,9 mS.m2. mol™?

0 Ao Sl ALY Gl @
[Ca?;q)] = 26,8mol/m?3
[OH(_aq)] = 53,6mol/m3
.0 = Acgz+|Caliy| + Aou-[OHgq |
,.0=119%x10"3x%x 26,8+ 19,9 x 1073 x 53,6
.o =1,38S/m

.G AL Al Caald K = 2 X 1073m Addad) el of cuale 1o
.G =0K

.G=138x%x2x%x10"3=276x1073S
2) (el
e Jeanal) Jlall a 53 L JS sale dueS a1

H20 + _ HZO + —
NClOH(S) — Na(aq) + OH(aq) NaCf(S) — Na(aq) + C'B(aq)

GV

C,V, C,V, C,V, C,V, C,V,

s g (s eady 1 ALY

20 (e 7 dadall #




n(Nag-aq)) = n1 + nz == C]_Vl + C2V2

n(Nag,,) = 1073 x 50 x 1073 + 1,52.107% x 200 x 1073
. n(NaZ’aq)) = 3,54 X 10 *mol

n(OHgy) =n = GV,

n(OHg,)) = 1073 x 50 X 1072 = 5 x 10~°mol

n(Cl(_aq)) =n, =(C,V,

. n(Ce,) = 1,52.1073 x 200 x 1073 = 3,04 x 10~ *mol

gl g e 0 AU e (2

-4
(aq) Vi+V, 2501076

CiVi _ 5%x107°

- 1_ _ 3
[OH(‘W)] T V4V, 250x106 0,2 mol/m

[C{’_ ]_ C,V, _ 3,04x107*
: ()] ™ y,4v, = 250x10-6

= 1,216 mol/ m3

0 = Aya+|N azraq)] + Aon- [OH(_aq)] + Ace- [C{)(_aq)]
0=501.10"%*x%x1,416+198,6.107*x 0,2+ 76,3.107* x 1,216
L0 =203x10"2S/m
3) el
(Nafygy + Iag)) esesall 35 Jslas o 50ML (5 stass Lana 24T (1
LG st 480 Glua (]
1
.G =:E

G=-=5x%x10"28§
20

0 Jsbaall dae i) AU dad (o

.G=G§ Sl G=O‘%
-2

. 6=5Xx10"2x——=1255/m
4%x10

O ¢ A= ¢ Aygr W pasdl Jsladl € 58 5l 3 Jle a0 (55 )18 (538 Jleainly (2

s g (s eady 1 ALY 20 (» 8 dadal) #



H,0 + _
Nal(s) — Na(aq) + I(aq)

0 = Ayg+[Nafyp| + 4-117]

.0 = (ANa"' + AI—)C

B
(ANa"' +/11_)

LC S A Glaa o
= 98,35 mol/ m3

.C =

_ 1,25
"~ (5,01x1073+47,7x1073)

.C =9,835 x 1072 mol/L

. L..SJL_A:’J‘ asdsall 3ol POG 5l dn 2 Ak @
100CMV . , 100CMV
. P = Sl m =

’

_ 100x%9,835X107%x149,9X0,5
B 8,2

P

= 89,9%

s 38l A (Y i gdre e s ladll a g seall 2
4)n
_100><C><V><M_100X20X10_3X0.1X158.04

m= 2 91 = 0.35g
CxV
CXV=C1XV1=>V1=
C1
V. =V V—CXV V—20X100 100 =11.11ml
claddl — V1 - Cl - 18 - Llm
. sl S0 (3
GBF
N
Ij A
 Jsad JS) (4
C (mmol/1) 20 18 16 14 12 10 8 6 4
G(mS) 14.0912.61| 10.98| 9.65 8.4 7.1 547| 4.06| 2.91

& s g (s eady 1 ALY 20 O 9 daial) &



G =f(C): ol pmy —

G (mS)

6 ///

4 L

: ~ C(mmol/l)

0 >

ol s ke -
G=acC
BTN EPT ) JRGITEN

_A6 1670 soms . [ = 0.69mS.m3/mol
a_AC_ZB—O_ .69mS .l /mmol = 0.69mS.m*>/mo

P A sall A il LB 5 580l ATV A0 5 jle (5
KMnO0, ) — K*@q + Mn0,~ 40
[Mno,"]=C , [K*]=C
G =k xo=k(Ag+ X [K*] + Ayno,- X [Mn0,7])
G = k(Ag+ X C + Ayno,- X C) = k X (Ag+ + Ayno,-) X C

DAl i Gl -
G=aC
G =k X (Ag+ + Ayno,-) X C
D aad Aglaally
a 0.69
a=kx g+ + Ayno,~) =k = T = 735te10 = 0.051m
k =5.1cm
; Jslaall 58S i s (6
I 55
G=U=m=4.70m5

G =4.70mS = C = 6.8 mmol/l: <saal) Jsladl 38 o lall (0 =
3o ) Jslae 58S 5 -
1«*=%=>cO =FxC=100x68x 1073 = 0.68 mol/!

& A g s aady 1 JELY) 20 (e 10 dadal) #



40885 g s ey ¥ Jslall V3a (7

D emoadll Sl —
. 53A) g_\;\}]\ ?AAM L_al.m; *

C><V_5><10‘2><50

= 3.67ml

CoXVyg=CXV=V,=
0770 °7 ¢, 0.68

CAaalal 35 3e paae daul s i) anal) 28l ¢
) e el (e Qi Ll Gy 5 50 Wi A e Alasa 8 anal) 138 Sy ¥
Cendl anall N eld) Al JeS, ¥

38 G ade Jeasidl Jsladdl pucay

5) ¢ il

e € =0,2mol/L o355 V =400 mL 4exs Jslan jpasil NaCF (g psdsall 58 A Clua

P =80% lisaids pndie
. 100CMV
P

, 100x0,2%X58,5%0,4
m =
80
Lagin 2l 5 § = 3em? Legie JS dalisa (piiviaan (pfinghia (e 4 5Sal) 00 Ll 20lA Ulaaiad i
R =500 leiedinband (K )+ C,) Jsladl 8 L=1,5cm
om s s Al Gl Glea (1

-4
k=2=2" _9%102m

L 1,5x10°2

= 5,85g

0 el 4 iy bl G B il (2

G==L1=-2x10"2S
R 50

o=7 M6 =0xk

_ 2x1072
T 2x1072

laal 53 g sall 158 5 58 5 € Jlaall 3S 55 e (3
H,0 _

=15/m

o = AK"’ [K(Zq)] + /1(:{)— [C'f_]

. C=—2Z

(AK++/1C€—)

= 1 = 66,75 mol/m3
T (7,35+7,63)x10°3  ’
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1

.C = 6,67 X 1072 mol/L

- (7,35+7,63)x10~3
K] = [C£7] = 6,67 x 1072 mol /L

 Alexiveall 13l AUS Glua 400 L Jeniasall Jslaall aan S 13 (4
m=CXMXxXV

.m=6,67x1072x74,5x%x0,4=2g

6) il
@ O e Al paas o) (e Jastiisal) o el Sl ey S5 (1

© e
4 D51 (81) @2l Jslae (e e o p ABBLN (Wl 4008 Aol 5 (2
Laie . € = 5% 1073mol/L o355 (K* + Cl7) psmlisd
Jball 3ad é ) = 0,8V oisdall oy je o il oS
I = 3,52mA Jsaall B el Jb S
cJstaall (e e 3all G 48U Clas (1
.Gl=;—11=3’520><—;0_3=4,4x10‘35
LUy = 0,5V Ala b el (Sl [, il 538 (o
L, =G, xU,=44x10"3%x05=22x 10734

.01 = (/‘lK+ + ){C{’_)C

.oy =(7,35+7,63)x1073x5=749 X 1072S/m
k=%&t\k}§61=01><k
1

4,4%x1073
k=—
7,49%10~2

C=5x Ssall o 38 3 (RbY + Cl7) pasmans )l )5 (S,) Jslae ae A8l AN uds Jaatd (3
.G, = 4,53 x 10735 4348l 5 10-3mol/L
CRbT 5 Cl™ e IS A0 )Ll A pall 4B AV (S,) slaall gy e 5l 48U 3 e (
- 02 = /1Rb+[RbEI;IQ)] + Ace- [C{)(_aq)]

=587 X 107%m

. 0y = (Agp+ + A¢e-)C

A gt AL A sall ALY dad (2
. GZ == k(}le+ + }lcg—)c

‘“& A g s aady 1 JELY) 20 (w12 dadall ’“&



G

gyt = —2— Aep-

Rb kxC ct

4,53%1073 _

Agpt = —————7,63 X 1073
5,87X1072x5

Agp+ = 7,8 X 1073S.m?%. mol ™!

Jslaall gy e il LB 5 jle a5l L (S,) dstaall ge 100mL 5 (S;) Jstaall (e 100mL 7 (4

. O3 ‘*—A—*ﬂ*—‘m\e-’O'Z 501 ‘ﬂ\ﬁm‘\_\l{: Ghandll (53)
_ CVi+CV,

[C¢7]=—""-2=C=5x%x10"3mol/L

VitV

[K*]= 2 =2 =1 =25%1073mol/L
VitV, 27, 2

cV, _ CVp

. [Rb*] = =€ =2,5x10*mol/L

v+, 2V

. 03 = Ag+ [K(th)] T ARb"[Rb(th)] +Ace- [Cf(_a‘ﬂ]
.03 = (%A‘K-I' + %AR[)"' + ACf_) X C
.03 = G/lm + 5 A+ + 5 e +%’1€f") xC

1
. 03 =5(01 + 03)

4,53%x1073

_1 -2
Loy = (7,49 X 1072 + 2220

) =76x10725/m
7))
A L.sj ?ﬁ"“&&\ J}E I Adalaa (1
H20 | 54 -
. CaCfZ(S) — Ca(aq) + ZC'K(aq)

(S, Jstadl jumas die vl Jalzs (2

F=2=__2100
v, 10

() Jstaall Jhpall 58 501 i 5 (S,) Jbaall sl 3 5l ol e (3

G -
O-2=72g;u1-’}62=0-2><k

-3 ) i _1,5x1073
. C, =55 X107°mol/L & = & | g, = S 0,15S/m

-2 -

. C; = 100C, = 0,55 mol /L

& a5 peady 1 Y

20 (13 dadall #



¢ clingii ga dagiill o3 38055 Ja €, = 619 /L (Sy) Jstaall JESH 5 il Las 5 5 Al 26,y (4

Cp=C, XM=0,55x111 = 61g/L

o(S.m™1)
N L@cw\w\@w\o&éﬂ\ﬂw
g Al sl e ) A 2 f (dl JLasils (5
‘/’/ S Ba LA J A LA
d cililas Tl e ey s b e 3ke g ()
0,15
J o) e S g Cus g = al
pat 0,15 3¢ 102 1
0,05 // a= E = 27,27 X 107°S.m“.mol™
,/’/ -
0 1 2 5,5 C(mmol/L) . a = Apge+ + 2¢p-
_ a_ACaz"'
cAce- = .

27,27%x1073-12x1073
2

. Acg— ==

Acp— = 7,63 X 1073 S.m?%. mol™?

8)n
.G AL el Flinia) g Jslaall R A slaall dad Ol (1
R_Y
SR |
=% ___21,270
322X10
G=-=——=47x10725
R 21,27

.G = ok AL AN o Al Ca s (2
(las gl allall QUaill 8 Lgiam 515 ye feppyy ARG Ly saill Al 20 (I

G .
. kexp =; Ay G = O-kexp

k _ 4,7x1072
exXP " 1,239x10-1

L oa saanall Lgiad ey Gl 2 il 2l () 6 (<

= 0,38m

S  40x10™*
ky === = 0,4m
th = 102 ’
. A ldia Al

o Jlaminy 3 ) jall da 3 (e i € = 0,01mo0€/L A sall 0 3855 (HY 4 C£7) Jsbae 480 2aas (3
Jslaal) 13¢d e ) B Caal | G = 145mS Cua )

=3
— E — 145X%10 — 0,36S/m
k 0,4

& A g s aady 1 JELY) 20 (e 14 dadal) #



e st e e la ) 50T el o 5) S eSH sl & gas (gali)

(S) el Lo AU o lae 8

R=%=2__19780
I 2,74%x10
G=== = 5,05 X 1074S
R 1978 7
(10)¢m il
-3
Cp=— = 22— 0 1mol/L
MV,  585x10x10
i o I kil el e i g 2m L 4 aai S S
Cy =2 =0,01mol/L .C, =20 =222_022_002mol/L
20 41 10 10
0,2 0,2 0,2
. Cs = 50 = 0,0025mol/L < C, = P 0,0033mol/L <« C3 = 0= 0,005mol/L
V(mL) 10 20 40 60 80
o(S.m™1) 0,252 | 0,126 | 0,063 | 0,042 | 0,031
C (mol.L™1).1073 20 10 5 333 | 25
o(S.m™1) . ot . . ;
A Ol Lade ) oIS 32 LA Ao HLaT A sl dae o) 401801 (s
Ayt = 5ms.m?.mol™?
LSl e aililee Tanall e ey asfis Jad e 3l o)
4
/ ol dw g s o =al
// a="22=12,6 x 10735.m%.mol "
0.05 // . /‘lcg— =a-—-— )\Na+ 4‘-.“} a = /1Na+ + Ac,g—
T Ac- = 7,6 Xx 1073 S.m2. mol™?
S C (mol.L™1).1073

% a5 peady 1 Y
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(1))

CAan il bl et die 5 38 il Gl Al gl sl 2S5 )3 J slae 418U a3

.G=ko

Gy = k(Aygt [Na*] + Agp=[CL7]) .. (1) pssall 5 Jslan
Gy = kAt [KH] + Agp=[CL7]) . (2) pslisdl oS Jslae

Gs = k(Ayg+[Nat] + 2cp-[OHT]) ... (3) psmsall 2S5 08 J gl

Gy = k(Ag+[KT] + Acp-[0HT]) ... (4) psmisd) 2anS 5 50 Jslaa

Gy + Gy = k(Ag+[KT] + Acp-[CL7]) + k(Ayg+[Nat] + Acp-[0OHT]) ... (5) 45 (3)+ (2)

23 (D-(5)

Gy + G3 — Gy = k(Ag+[K*] + Acp-[CE7]) + k(Ayg+[Na¥] + Ac,-[OHT]) — k(Ayg+[Na*] — Ag,-[CE7])

GZ + Gg - Gl = k(}lK+ [K+] + )lcg— [OH_])

.G, =G, +Gs— Gy
G, =171 + 268 — 137 = 302 uS
(12) o)

C Jalaill e o3lef Jsaall JusS) (1

o C‘]’/V" diag CoVy = CV <aiaill () 5il5 Jaxid
C, = C‘O/VO = zizgo = 12,5mmol /L
1
C, = 20 = 222 = 8,33mmol /L
2
C; = C‘O/VO = zzzso = 6,25mmol /L
3
C, = CoVo _ 25%50 5mmol/L
4 250
LG5 =20 =220 = 4,16mmol /L
5
V(cem?) 50 100 150 | 200 | 250 | 300
o (msS. Cm™?! ) 2.80 1.44 0.98 0.74 0.60 0.50
C(mol.L-7).1073 25 | 125 | 833 | 625 | 5 | 416
20 (s 16 daiual

& a5 peady 1 Y



¢ @l iaid) (e 4aliind dliSay

y Dl gl 5,8 A e 13yl ol Ao il) AU o e

Rgaa Al ic a3 guall IS Jslaal e il AL S 1Y) (3
/ CCo S50 o= 2.50mS/Cm »

o(mS.Cm™1)

N\,

C = 21,6 x1073mol .L™t ol o

1 / o 35S i a g3 seal) IS sladl Fe il 48U ol (4
. Lale Joanall Za il ae daiill 028 )85 5.1073mol /L
, / . :L!‘)A.\M &u‘}.}

b

C (mol.L-1).1073 5.10 3mol/L = Smol/m3

N
N

AN

0 = Ayg+[Nat] + Agp-[C€7]
0= (Ayg+ + Ace-)C
o= (501.10"3+7,63.1073) x 5 = 63,2.1073S/m
o=0,63mS/cm
iadl i Lo Jemsall dail) e i e
0slS e 5l A ) o Lale ¢ Y Jslaall jucaad 8 Alesivdl m a0 seall ) 5K ANS Do il (5
M., = 35,5g/mol <My, = 23g/mol «p =90 % » <lall NaCf a5 sall

_ 100CMV
P

_100%25.1073x58,5x50x1073
a 90

= 0,081g

(13) gl

4aaa Jslaa e deasiy Ca(OH), @lall aall e m = 0,370g ALS Hhadall slall 8 cud
.V =500mL
oW i Ca(OH), cbst lilaa (1

Ca(OH)Z(S) — Ca(aq) + ZOH(aq)

.OH™ 5Ca®* oo il e JS) (ol 38 53 Uil s el ausall € (dsall 58 ) s (2

m

=2

= 2370 — 0,01mol/L
74X%0,5

‘“& A g s aady 1 JELY) 20 (w17 dadall ’“&



H20 . 24 —
Ca(OH)Z(S) — Ca(aq) + 20H(aq)
C C 2C

[Caily] = € = 0,01mol/L

[0HG ] = 2C = 2% 0,01 = 0,02mol/L

Lt i 5 ¢ € ol ol sl S0 5 Apgor 5 Agpre A3 Jslaell e il AL 5 e (3
.0 = Aca2+ [Cag;q)] + /‘IOH— [OH(_aq)] .
o = )lca2+C + /101.1—26

0 = (Acg2+ + 2204-)C

C = 10mol/m3
c=(12x10"3+2x199x%x 1073) x 10
.o=(12%x10"3+2x%x19,8x1073) x 10

.0 =05165/m

. AUl a8 ddan) g (K(qu) -I-Cm”(_aq)) asanlisall 50 (S) e Jslae S jiaasday i
Ugpp =2V Wil Ladll e GBF sl s condii o5 13 LB s Ja (1

L Adslll ey
0 el Sl ae AU i o G = f(C) Okl ael (2
G = lefr
Uesr
C(mmol.L™1)| 10 5 2 1 Cs
Ieff(mA) 1,31 0,70 | 0,28 | 0,15 0,91
G(mS) 1,31 0,70 | 0,28 | 0,15 0,91
G(mS)
0,01 i
0,25 T :
o 1 (}9 C (mmof. LY

(8) Jslaall Jsall 58 5l Lol misin) (3
%& a5 peady 1 Y 20 o0 18 daiual) !&




C, = 6,9mmol . L™

€ 80 A ,adll () 5S5 Ja ¢ oliany 53 Sl Gl 3 35k (8) Jstaall Jsall 330 o 51 (4
 Caida e Jslaall (Y A2 4y el (S5 Y

(14) gl
Gms) G = f(c) sial
1,89 : g
0,5 :
0 1 I >

67 ¢ (mmol.L™ 1)

Gy = 293 mS daill Ay aill Lo g ) (s vie d58al) J slae 4080 Gl s (1

Al Jle | il oy Jlarindy 3 dlae d38al) Jgladd  Jgall 38 il ol oSy Ja (1
Jlerinly 3 3l diall Jslaal sl 38 5l Zlisiad (S ¥ Gy > Gy Oihmusamax = 2,78 mS
.JM\GJBGCLOSY(;\AMS. 1all 128

Allering) ey 53 Caddill Jalaal da ol 2x G = 2,78 MS 5 G, = 293 mS Ofiedll Jlicl (o

U e 5 e 100 dial) Jslae Ciggas caay GG“ =%z1oo

Aagill gyl Ja g il i die Caddall Jslaall 4080 uld Jaxy 5 5 e 200 diall (s gina Chisy (2
.G; = 1,89 mS
Asiall Jslaal € (A sall 3850 a5 aisd) Jslaall € (A sall 38 5l Ao pivia (i

.Cq = 6,7mmol .L™* )
C, = 200 x Cy
C, = 200 x 6,7 X 1073 = 1,34mmol . L !

.m S Al sl (@
m = C,MV

m=134X 74,6 x 20 X 1073 = 2g

“& A g s aady 1 JELY) 20 (19 adall %&



(15) ¢ mail)
Oimsiall e Jslaall 5 gesal) dalisall dad (1
.S=E 4da g G=0‘%
o

_32,1x1073x1072
- 1,167
Ofingiall cpn Alaldl) ddladl (2

o.S
L=—
G

S = 2,7 X 10™* m?

_ 2,78x5,2x107*

=9,1x1073m
159%103

& pa) g (g penly 1 M)

20 o 20 dadal) ‘gl



