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D ABall) (i B AgTa ) pd s lAY Liagal) de yud) plitiad - /8

1dn(Ag™) A dn(Ag*) dx
V——VT ) H(Ag)—HO—ZXﬁT——ZE

2 dx

2
=——=—%X14%x1073 =14 X 10" 3>mol/mi
0 Vdt - 02 0 0™°mol/min

106 )
D gl g sl ouidiall) cpilalaall- /1
217 = I, + 2e7  sauSl

H,0, + 2H* + 2e™ - 2H,0 ¢ls)
.(H;02/H,0) , (T/17) = deliil 2 ¢S Liall (ox/red) Cutslil-
Ay st Jadd IS Jal (e Gl /2
n=CYV
it n(17) 25l 2l si| n(H,0,) FmnsY Ll
JsY! 1.8mmol 0.2mmol

) 1mmol 0.1mmol
D ol A e oS gl

n(l™) ) n(H,03)
2 1

. e S siu Gl g Sall 4dag

2 adlil) J g

21+ Hy0p,,  +2HGg = Iy, +2H;0q

(Mmol) saldl 4S

1.8 0.2 3l L 0 33l L
1.8 — 2x 0.2 —x 3L 310 X 33l L
1.8 — 2x¢ 0.2 —x¢ 33l L X¢ 33l L

D Ayilgdl) Al B Jsddall agl) A 388 Glua- [3
Xe = 0.2mmol : 03 25l ) i sa aall Jelddl o) Loy
_n(lz)  x¢

L = 6.67 x 10~3mol/L
Vr
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: t =30min Al 8 Jial) agdl A 38 5 gl
[12] 3Gominy = 5.3 X 10™*mol/L
t =30min adaalll & eiie Jeldll Jois o) oS ¥ MUl [L2](zomin) < 1] 230
Pt =0 dall) die e ) A ey Gl /4

» oMelaiol) (il 58,0l 98 S =l Jolsll

(2) bzl dcyw po Sl (1) bl Jelos acsun - =

2015 Lusiss © 07l

D palil) Jgaa- /1

2— +
S,03,, +2H30(q) = S+ SOz, +3H,0(,
(mol) 3alall AueS
0.24 0.1 0 0 8al 3l
0.24 —x 0.1 —2x X X 33l L
0.24 — x¢ 0.1 — 2x¢ X¢ X¢ 33\.73)'31_.\
+ daad) Jeldiall Laad. /2

n01 - Xmax - O - Xmax == n01 == C1V1 == 024‘m01

ng; GV
Ngy — 2Xax = 0 = Xppax = > =5 = 0.05mol

. Xmax = 0.05mol s HSOE'—aq) s ad) Jeldial 4iag
. $2037 5 H30(q) 2)sd s U Gy ALY (BT /3
Ban s (o e Ay Jelil) o i Jlae b Joliill dpanal) Ao ) iy oi- /4
V= 2 B Ly sl
Vr dt
: Ml
20.6 —o(t) dx 1 do(b)
ﬁ

- = X
170 dt 170 dt
1 do(t)
— X
170V~ dt

o(t) =206—170x > x =

vV =
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- 4daa M
1 dx « -
— X = = y( daaaall dc ol
X a V( e grl))
- dpaaall de ) dagda
1 0-5%x4.12
— X
170 X 0.5 x 103 158.7—-0
Alad Cal Jeldll a8 ¢ Ll o Y1 el ga p Je W) Chial (e ) iy e
gl

V= = 1.53 mol/m3.s

o(ty/2) = 20.6 — 170 X 0.025 = 16.35(S/m)

108 i)

D ey lad- /1

) 5 O Sy o) Sy (S 28 ga 1 Sl
) ) oAl assy ol Sy TS 058 8 0 el

= Jelddl) Adataa.
Zn = Zn** + 2e”
2H30+ + Ze_ == HZ + 2H20
Zn + 2H;0% = H, + Zn?* + 2H,0

: adidl) Jgaa- /2
Zn + 2H0" = H, + Zn*'+ 2H,0
paail) (mol) 3alall 4s
0 0.01 1073 0 0 3L b
x| 001-x 1073 — 2x X X 3L 3l
0.01 — Xpmax | 1073 — 2Xax Xmax Xmax 3L L

: 2aal) Joliial) yaai

Xmax

Nyp; — Xpax = 0 2 Xpax = — = 0.01mol

C.
Ngz — 2Xmax = 0 = Xpax = 5= 5 x 10™*mol

Xpax = 5 X 107*mol 5 H30% s sl Jeliidl 4y
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d‘;ﬁ AESal) il /3
t

dx P dVHZ
- — = —X
dt RT dt

- Al Ao Jeldll daaal) ds -

1.013 x 10° (12— 0) x 107° o
- X = 8.32 X _
VT 01x8314 %293 6—0 mol/L. min

 Adaall) Gudi tie HzOF, o) 29 sUiia) Ao -
v = — dnH30+ _ d(noz - ZX) _ d(n02) + d(ZX)
dt dt dt dt

dx
- 2_ - Z.VT.V(M\\&Mn) == 2 X 0.1 X 8.32 X 10_4

dt
= 16.64 X 10~>mol/min
p Jell) cinal (1) dad Ll dlag) - /4
Vi, (t1/2) = 6ml - t; ), = 4.2min

109 s il
D il Jgaa - /1

2MnO,  + 5C;H 04, + 6HGg = 2Mnify + 100, + 8H,0q,
(mol) salll LS
0.025C, 0.002 auL] 0 0 3L 3L
0.025C, — 2x 0.002 — 5x Ll | 2x 10x 3L 51
0.025C; — 2Xmay | 0.002 = 5xXmax | 33b3W | 200 | 10X1max 3L 51
raaal) Jeldially alae¥) 2088l (e JS yaslie
Xmax = 1.25 X 107*mol olad) (e Ll
ne(H,C,0,) =2 x 1073 = 5x,,,, = 2 X 1073 — (5 X 1.25 X 10™%)

Chaipsle (ol B Claaly ) Al /g5 ?W&le“b 5 o slel) / e Lol a5 shomy 13lac
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ng(H,C,0,) = 1.37 X 10~ 3mol # 0
MnO;(aq) s daall Jeldiall 4ia
: Cpdad clua-
Low MnOZ(aq) 9 aaall Jelaidl o) L
0.025C; — 2Xpax = 0 = C; = 0.01mol/L
: VE(CO,) dad Lily alagi- /2
V¢(CO,) =4 x 7.5 =30ml

DV, <l Jsal) aaalls
Vi(CO
(C02) _ 10X, = Vi = 24L/mol
Vin

: Je il Chual (e 2 g all (A gal) g ) slal- /3
max

5 7 X(ty/2) = 6.25 X 10~>mol

X(ty2) =

nf(MnOZ(aq)) nf(C2H204(aq)) nf(COZ(g))

- 2x(t1,2)0.025C; | 0.002-5x(t;5) 10 x(ty /)

1.25 %X 107*mol | 1.68 x 10™3mol | 1.25 X 10~*mol 6.25 X 10™*mol

_ cy Vo . 1 N K .4-.‘ “
[C,H,0,] = V. T v X V(CO,) : ¢sSs t Adaall) b 4d) e /4
GV 5x
V4V, V4V,
Veo, Veo,
- X =

Vin 10V,

C,V, 5x
Vi+V, V4V,

n(C2H204(aq)) = CV, = 5x - [C2H204(aq)]

n(COZ(g)) = 10x =

[C2H204(aq)] -
c, Vs
Vi+Vy, 2V (V, + V)
s ABiall) dl Ao SLILLSY) Ghaaa ¢lERY Laaal) Ao yudi- /5
dV,
;tOZ = 5x 1073L/min o Lk

d[C,H,0,] 1 dv(CO,)
- — . X = 2.3 x 10~3mol/L. fhi
v 2V (V, + V5) dt mol/L.pin

[C.H,0,4] = X V(COy)

oo Sl o sy e S Bl ] sl sl e
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2020 L_ sl © 10¢p 43

- Gaal) Jeldih- /1

"BUSEN" Sy Bamy 0T Alae (Y (b
OH~ .HCOO~ .Na‘t : 48U oo A giguall duilrasst) 3) Y- /2
: adiil) Jgaa- /3

Aol s | Jela i

HCOOCH,CH; + OH~ = HCOO~ + CH3;CH,OH
(mOl) 2 3 3 2

iplay) - X=0 n, CoV 0

llany) - X(t) ng — X CoV — x X

il - X¢ Ny — X¢ CoV — X¢ X¢

;ALY 8 jle- /4
G=KXo : o= AHCOO_' [HCOO_] + }\OH—. [OH_] + }‘Na"'- [Na+]
G = K X (gcoo-- [HCOO™] + Agp-- [OH™ ] + Agy+. [Na*])

X Cov — X
G = KX (AHCOO_'\_/ + AOH_' v + }\Na+. CO)

K

G = v > (Aacoo- — Aon-)x + KCy(Aon- + Anat+)

: K il oyl dad- /5

G=ax+b 4 & w

a=—0.75S/mol Jwll a &ua
b=25x1073S 9

il A8l e Al laall

aVv

K
=K ==X (Aycoo- — Aou-
(AHcoo~—2oH~—) < a Vv ( HCOO OH )

2.5%x 1073
Co =
K(Aon- + Anat)
: t = 15min Ball) e zy3all A gall s - /6
G = 1.6mS usSe t = 15min e 5 JSA o
x = 1.2mmol G = 1.6mS e 4 J&
n, = 2mmol Ll
HCOOCH,( OH~ HCOO™ CH.CH,OH
t = 15min n, — X CoV—x X X
0.8 mmol 0.8 mmol | 1.2mmol 1.2 mmol
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p Jeliill Araqal) de yudl 3 jle-/7
1 o dx
Ve dt

vV =

K
G = = X (Agcoo- — Aon-)x + KCo(Aon- + Anat)

\Y
_ G() — KCo(Aon— + Anat)
x(t) = e
v X (Agcoo- — Aon-)
dx(t) _ 1 460
dt % X (Agcoo- — Aon-) dt

1 . 4600 1 460
V = =
V X % X (Agcoo- — Aon-) dt K X (Aucoo- — Aou-) dt

o 0—2.15
725.02 (61 —-0) x 60

v(15) = — = 4.05 x 10~®mol/L.s

211 il
sl g ) O Jelil) Ao e 2 35 A0S ol T das gl iy - /1
Codlaie s g 1 Jasgl) dapda.
(H,0,/H,0) (0, /H,0,) Lt clileliiall ¢l iuaas¥) slal) dlSis Alslaa- /2
H,0, = 0, + 2H* + 2e~
H,0, + 2H* + 2e™ = 2H,0
2H,0, = 0, + 2H,0

; addill Jgaa- /3

Jelail) aass 2H,0, = 0, + 2H,0
(mol)
X=0 coV 0 sl

X(%) coV — 2x X 8l 5l
Xf COV - 2Xf Xf S'JL:L}SL.’
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P gl IS £ = 0 ABall) B Cpaas¥) plall (Jgall S AN O Gl /4

H,0,]| = ——
[H20;] = ¢ vV, 0,

2

Vv, 02
D Cp s plall AN A gall Jus il slagl- /5
Co = 0.2mol/L a5 sl a) 5 "4" J)gedl e (e B
: Jslaall aaa say)-

[Hzoz] - CO UJ‘ X =

2 2
[H,0:]F = ¢ _Wm(voz)f - 0= ¢ —W—m(voz)f

2
(Voz)f - V= (Voz)f =0.2L

Co
COVm

:m

: Ximax g.‘sm aiil)-
(VOZ) f 048
X = = = 0.02 mol
max Vi 24 .
T ) B ) A gaal Lal puag- /6

4cm = 20mmol

1cm = 5mmol
- t = 0 daall) die Jeldill dpanal) de - /7

12.5x 1073
20

: 1205 a3

= 3.1 x 10"3mol/L.s

(H30" + 1)

S e gy Sy IS Ll ) ) s g
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= O Al /2
2 x (Al = AIPT + 3e7)
3 X (2H30% + 2e~ = H, + 2H,0)
2Al + 6H;0% = 2A13* + 3H, + 6H,0

D adiil) Jgaa- /3
m
ny (Al) = i 0.03mol

ny,(H;0% ) = C.V = 0.03mol
dadl | 2A1 4+ 6H30+ = 2A13" + 3H, + 6H,0
eﬁﬂ\ (mol) 3alall AueS
O 0.03 0.03 0 0 33\.})3\.}
| 0.03-2x 0.03 — 6x 2% 3x 33l 3L
0.03 — 2Xmayx | 0.03 — 6Xmax 2Xmax | 3Xman 33l 3L

. gaﬁa‘i\ adasl)-

Xmax

Do (AD

ng(AD) — 2X0x =0 = Xpax = —y = 0.015mol

no(H,0%
ng(HsO% ) — 6Xpay =0 =  Xppax = ol ; ) 0.005mol

. Xmax = 0.005mol & edaeV) a8l ada
p Al ABNally dan ALl a galal¥) 30 gd 58 5 ) e
AP0 = Ll

Vi, () Vi, ()
=3Xx oXx=

3+ _ é _ VHZ (t) .
AP0 =3 =30 e

\%
[AB+](t) = % = -2 ©_ % X Vig, () 2 dsaadl Jlas-

t(min) 0 1 2 3 4 5 6 7 8
Vi, (ml) 00| 65.2| 118.6| 162.4| 198.2| 227.5| 2515 | 271.2 | 287.3
[AB*](mmol/L) | 00| 18.11| 31.21| 45.11 | 55.05 | 63.19 | 69.86 | 75.33 | 79.8

VhH, (V)

[AI](8) = 322

n(H,) =

[AB*] = f(t) : obd) pes s
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paliall L’JJY‘ 3&‘93‘

D [APY] 585 Gl
2Xmax 2% 0.005
Vv 0.1
.t = 8min 4baslll xie Jelal) g Al
Ceaallsas 8 Jelalll de ju ar Laanall de ) iy i /4
dx

[A13t] = = 100mmol/L

V=—

X_
Ve dt

_ 1 dar]
V=3 dt

:t:6minw\$W\:\sﬂ$gM§-

(6)—1><d[A13+]—1><(75_63)X10_3—0003 UL mi
\% =3 i - = 0.003mol/L. min
el cilasliadll il

:&w‘ w‘wﬁﬁ\sHSO"' ¢\853) ‘;:\Gﬂcuﬁm\ -

dngy, o+ _ d(ng(H30% ) — 6x) _ 6dX
dt dt o dt

v =

1 dx w w
—_ —— daaaall de |
v X a V( Ages )

iy sl ol 5 lanly ) A /‘f’&“}l‘\%ﬁhﬁfﬂ'?#”d&w aaal (g sny 1olac)
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)
V' = 6 X Vg X v( sl de yull)
v (6) = 0.0018mol/min
- el 4 Caial Jelaill & gl o 53U a3l g 3 Jelill) Chual (1§ iy - 5
o) e
[A3*]; 100

t=t;, >Xx= LN [AI3T] = = = 50mmol/L
1/2 2 2 2

- t;/, = 3.5min

: t = Smin ABall) e el g all b San) gial) 38V 3815 - /6

[AB*].V_ 63.19 x 1073 x 0.1
2 2

[AI3*] = 0.063mol/L

= 3.16 X 10" 3mol

t=5min- x =

_ ny(H;0*)—6x 0.03—6x3.16x1073
B V B 0.1

[CI”]= 0.3mol/L
: 13l
sk Gua pall 8 eday sl ey 1 Auiliasl) dlaal) gkt Lilee jglin /1

. c«"?.i:a..ubd\al\ L;a\:\gﬂ\

[H;07 ] 0.11mol/L

p daalaldl (1) Jeldal) Alabaa-
12 + 2e 21 T =
2e” = 2S0%7S,0%™ +

21~ +5,02" =1, + 2502~

: Jelil) aall J gaa- /2
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Jelal) aass B . .
(mol) 21 + S,05~ = I, + 2S0%
X=0 0.04 0.0036 0

X(t) 0.04 —2x | 0.0036 —x X 2X
X¢ 0.04 — 2x¢ | 0.0036 — X¢ Xg 2X¢

p X(t) Jeldil) aaihi g AEL) n( 1) s AsaS G Al /3

x(t) = n(ly) .l Jon o

30eS A8 ya ye (S 5 plaall Jlerindy g Jelall Cagd il sAiamll 0 L) el Ciuai- /4
Adaall ol e Jasally A1SEEA) 3 gl U

! 2 S s e

X Ll

| |
!
| «

dacaall 5 pladds e ekl dadia: 4 Ad

p daalal) (2) Jelddl) Adabas- /5
2e72S,0%~ =5,0%" +

I, +2e" =21~

25,02 +1, = S,0%~ + 21~

TR S SATRPE . ST IRAISEE WLy Pt a}x\%ﬂb@um astell / Qe lant saa (5 shomy 13lae
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: Jo i) adli J gaa-

Al A [ Jelad) o N N i
(mOl) 28203 + 12 - S4O6 + 21

A e | X(D) | no(S$205) —2x | mo(lp) —x 2%

gl ~ Xeq no(S2037) — 2 Xeq | Mo(I2) = Xeq Xeq

2Xeq

IV = 10 mL Aol Jaa gl Jaf (e A&8) ng( 1) 2sal) dsaS G 48Dl /6
Veq p2lls

ny(S,037) C3.V,
Keg = no(Iy) = 022 = 22

IV = 200 mL Aol gl Jal o AdSaiall ng( 1) 25 4saS (m ABMal) -
i Vegqe>ls

v
—5— =10 X C3. Veq

D Voq paad) 9 X(t)Je Ul adkl cp A8l il
X(0) = n(1,)

C3.
n(Iz) = 20110(12) = 20 X

x(t) = 10 X C3. Vgq
D Jsad) Jlas)-/7
x(t) =10 X C3. Voq = 0.2 X Vgq

6 9| 12| 16| 20| 30| 40| 50| 60
1.0/ 14 17| 21| 23| 28| 31| 3.2| 3.3
tX =f(t) o Aadal) aw - /8

Bﬁw\:\ﬁhc:c\iﬁu\-
Dkl Al Axliall (e (K

o

e ) s g Cppaibaal) ani - 9

A ad asle | ol 5 claaly ) ;A /g}ﬁi}l%&r\h@g)#\e#\/dpml VRPN o7
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S Jsadl dgiaHl dngliall 1 A oY) Baa6l)

dblal oy jlal

01 ¢p il

Jstaes HyC,0,(aq) <l ¥ aea Jslae G caslal) Jeliil] ) ol 3l 5l
Ll g je U poas e 1l AV (2K + Cr,057)(aq) ool sl il s S
el o 38 55 s LIS Y1 (maa Jslas 00 Vi=100mML paa e s 5iny
) a5l gall e g S Jslas (36 V2=100mL ax> 5 C1=3x10°moL.L"
Sl p Sl mas (e Gl el pcan s Co=0,8x102moL. L (A sl 6 38 5
Ay oy ACE) Cr3+(aq) (’JJSS\ A ¢ B plea DA (e LA:;\AJ\ @)A\ skl @\Z\.’\
2)) gl A gall 308 5l ekt Jiay Al (1- JS& ) Sl Sasiell e Jiassd a3l
1 o) AW [Cr3t(aq)] ps X

048] yxind Bae Cua (e Jeliil) 13 Caial CaS -1

Jelall 1 jaaal) axill Jsan JaST Al i) g cllasal) e falaic) -2

(Y48 )5 e sl Jal)

3H,C,0,(aq) + Cr,0% (aq) + 8H*(aq) = 2Cr3*(aq) + 6C0,(aq) + 7H,0(¢)

daladl)

Al (mmoL) salall dS

3 A 5

e 8 A5 3 5 5
[Cr3* (ag)] mmolL ?I3kal Sali e ol ol Jelidl Ja-

: — Lily adad )RS otyjp Jeldll Caal () e -3
ie ie & (Jelill y dpanallde jull ate /144

[Cr3*(aq)] asoSh )5l (dsall S ) AV,

,,,,,,,,,,,,, t=0 Cuibaslll 8 daaall de pudl Caal [

"""""""""""""""""""""""""""""""" . 1=8s

e S 5 s 55 o 0

) )5 e e de )

o asle el 5 laly ) R g 55 3‘%&1’%’@' o sbadl / Jieland saal (5 sbims 13lac
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S Joadl Al Aaliall 1 A g¥) Baa )
025 a5

& i SV elal aa a g sall 5 g Jslae Jelitd 48 jall 4 all JaY
dstae 0o V1=368ML aaall (e JS8dl S el g jall =0 Aballl (3 5l
sl (30 Vo=32mL aaall s C1=0,05mol. LT (Jsall o 38 53 (63 o sanili gall 2 5
Gl e (e 48 AeS 5 C2=0.10mMol. L (Asall o S 53 (531 S
shs Jelis 385 [ (aq) 2l 2 s Aol g S oLl gla ) aid ¢3Sl
Alaleally Jelasl) Gm A gl ‘fu e iy

H,0,(aq) + 217 (aq) + 2H*(aq) = 2H,0(¥) + I,(aq)

& JSaall 2 gl A gl 58l (uld DA e Jeliill S el glaill il
A A ol 3 el Ayl Jleriny G35 (dlaia dhie y cildanl
G sing i S s S Aol el eV =40ml leena diie tadaalll 8 230
Al oda () Lmg 505 i IS a6, Y0 el (ki oLl 5 eaaiall ulal)
s 38 5 s (2Nat(aq) + 5,057 (aq)) s sall iy 1€ ol Lile Y glaa
VE asall Plaiuls 3,09 ol sliial 4le ) C3=0,10mol.L sl
35l U gl 58 5l it 5 pulaal) Jeli Alalaa 5 Ciliaall o g guall iy 5 54l
sl UL Y gall 5l ) gl s 3 o3 Adlatie cillaad 8 A laall apei f Adaall)
(5-J88 ) Sl Ssiall e Jeasid t e ) AV JE [T, (aq)]

l}f[i’z (’qq)](:mmc::I!L): : | | _B):IL&AM ‘QLQ.G Gk:\j:;:\ dS...u e.a.n)\ /\ -1
T AT | Y e A a L e
7/ S N A Sl 5 (e 40
| O e 3l Je i Al () [
W e | b Ghelad OxRed ol

froo e | 5T (aq)/17(aq) e J3adine

S40¢7(aq)/S;05™(aq)

[1, (aq)] 25l (U I sall 58 il 4880 gall 48 jal) 5 jlall 2a o5 ¢ 5iISHN Cahe -2
pspsall Gl )8 il G (Jsall 5S35 VE aaall s V aaaldl AV,
sLall (o (s iannSY) elall 5 o sanilisall 35y Jel&l Jpaall paiill Y gaa il -3
) Jelaidl sa sy
1=100s daalll & Lehad caval o5 (Jeldll v dsaaall e yull ahe -4
Ly2 deldill Caad (e ) Ly aa-
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(K*(aq) + esmlisdl 250 Jslae 00 Vi=50mL Leas iy & Sus
Vo=50mL Leaa 4l Canmi 43 ¢G1=3,2x10"mol.L T A5l 0 35 5 17 (aq))
sl e S 55 (2KF (aq) + S,0357 (aq)) aommlisall iy 500 58 gy Jslaa (4
JSal) Aai Ly U 3G & ¢ jhay el gy 3all of Jaad C2=0.20mol. L’
s e Jelaill 8 Ll OX/RED gsitil) o 5 1, (aq) 25 U oyl
1,(aq)/1"(aq) 5 S,05™(aq)/S05™(aq)

sl el J3aill i) Je i) Aalae (€1 -1

Al Jeliid) (e &8 oJelall Al Y gas ¢ il -2

ABlally oy t Aaad IS B [, (aq) JSall asll U Dol 58 5 o (-3

V=V1i+V2 & [I,(aq)] = C;’\\Ill - [I_(Zaq)]

3l 2 ) s el 38 5l sy SLesSl J3adll Aalie 35k (saa] Cinens -4
A J3) B il i, Jeldd g5l b 5min J5 [17(ag)]
t(min) 0 5 10 15 20 25
[I=(aq)](mol.L™1) x 1072 16,0 12,0 9,6 7,7 6,1 5,1
[1,(aq)](mol.L™1) x 1072

b 55 ot [ (aq)] = (D) ) il ol & Jand ST
ALY 485 ae 31

Alad cpe Aty Jeldill Caai (e ) Gie [0

) g oA Aoy pxiiiul & (t=20min daalll 4 Jeldl) de ju cuual /o
Aball) a8s 8 3 gl

04 ¢ il

e 8 Janiny 53 ¢ SV elally (s g sued) S gy Jslae oy
38 Ly iV el elSay | anl) b Gl Al Ciluaell Cagdaiig & g sl
2H,0,(aq) = 2H,0(£) + 0,(g) 4dull Al dibaddly  daial) Jetadl)

Gl J3adl) A8 ja A o Aapladl) Jlee ) das 3 20l e &yl -1

b Lo agd slite 8 MY puia 5
sla lpple S s =6 G GMMSW slll (36 500mI e s sinis 5 8-

b SV B 5le e TOL Loma anesSY elall e 1L S ) 10V (s
(Vm=22,4L/moL Jsall aaall (Gl cpla 54l

o asle el 5 laly ) R g 55 3&%@@"’"#‘ o sbadl / Jielad saal (5 sbimy 13lac

WD . U1V


https://www.dzpen.com

S Jsadl diaHl dngliall 1 A oY) Baa6l)

rabalal -
250mL ¢« 200mL ¢« 100mL « 50mL :dke Oiass o
Al dala)s 10mL ¢« 5mL ¢« 1mL A ke ok o
50mL l¢rw ds ) dalas o
250mL e i e
)l s (A sall 0 38 i las juana o sanlli sall Cilinia jo Jslaa s )5 )8
.C’'=2x10°3mol.L" cliaia i
98% S el Sl (e s 5 )8 - dala - hiacle -
el i (A, B, C, D) sians e sane gl () 20Dl 5y J0Y) U8
Lok L aldll
530 40 Sp Uslaall (e Atie 2aahy 51 200mML asas S Jslae yuas ;¥
S Jslaall juiaatl Ly jad ¥V S 55 0 aua -1
(nnsSY) L) Al ) Jelal) ol Y gan ¢l -2
S Jslaall Jgall 58 5l mitl So Jstaell Jdgall 38 5l Caeal -3
S sin Jslaa (e Lna Laas 4] Cana 5 ¢S Jglaall (g0 Leaa Ao sane JS 240 ;LG
fHl) J3aadl 35 Jas £ SO apaadl 2 )5l e
D C B A e garall e
2 0 5 1 (ML) Slcadll L sl ana
50 45 49 (ML) cussY) elall aaa
50 50 50 (ML) el o gl ana
filals sl & 53 Lo Chasagll 550 Lo -1
Aalige 4y ) cillaal 3 de gana JS 312
calall el o ll (0 10mML o_laie Laaa
A oty adall s )l elall (A pum g Lo
o sl i s U slaas 3 pbaall dules
DSl sl G (e il ey daeadll
el g 2l eld) Jlesind (pe (aall L
(2-08) ) liniall aasys 5 plaall Cinans -3
Ao gana IS5 paldl) Gl 2as /i
S staall Jsall 58 5l Wil aa ol /o
So Jstaall Jsall 38 il il
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05 il

e Jslass Cry 057 (aq) Cles Sl )l sl o J3adll A8 ja ) shai Al )
.C,H,0,(aq) <il.s ¥
psall sl Sla s S Jdlas (0 V1=40mL Leas t=0g ddaalll & ~ 3
V2=60mL s>~ ze G1=0,20ml.L" Jsall 0 38 55 (2K* (aq) + Cr,0%7 (aq))
Co Jsene sall o S 55 il Y1 aaa Jslaa (1
5 C0,(aq)/C;H,04(aq) :tea Jelédll & GUS jLiall GLslll s 1) -1
Cr,0%~(aq)/Cr**(aq)
el J3atll 23 plaf — 50l Jelitl e 5 pumall Asbad) (i) /]
Eaalall
il i ¥ g2 2 o
Dkl Sl sl (1-dsll) Jiey -2
el AN Cr3t (aq) sake S
;) e 2l
& Cr3*(aq) =) 55 JSi de yu /1
1=20min ikl
K Jelill gl psil /e
oo deldll Cant (10 ) [
Al deldial) cpe ol Jelall jlaely /1-3
. Co sl 385 aa ol f

06 p i)

dedl A e Ll s siag Jilu (e 3 ke 7 5oall b Calie (e A 230
Co sl s 38 5 15 (aq)
calaiall A Gll) B0l (adlys JaaDlid Zn(s) Sl 3l e dntad L) Canal
Salalall i@l G lde cGaalall HhaSl) J5aill = 3aiall Jelal) dalea i) -1
)(Zn**(aq)/Zn(s) 5 )(Iz(aq)/I"(aq) :les Jelill 2
oo V=50mL ana ) anai 20°C 3, sall da o die 1 d6¥) Al -2
AV [1,(aq)] ©lws 3_peall Gk e alliy (Zn(s) (e Aakad Calaidll
(4-388)) [1,(aq)] = f(t) gl Ao Janid t el
(bl JSE ) ae 4 llaall 8 pilaall Ly a3 Y S 55 50 = s /]
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“ l, """ For el L . L;L\A_\S J gl 4t 3l dayliall - u-b\z\ daa gl

Lise T SR Fanall de Ll iy /o
[, 2 danall de ol i (S /a
Al b Ce ) ae

o (e V paall Gt 22l 480N 4 a0 -3
e , s a8 Leani (20°C da ) die il
Dbl a1 i) eldl ddaid gy analdl JuS5 25 100mML Lt 4 5l
N (e Aadad Jglaall ) Chuiaiy i (8o sine S
Ol e pladl i B LS den )l [1;(aq)] = g(B) (2) el IS5 5
Je sl

)1l 3 i il ki e V it 3205 SR 4 030 -4
plaall (a3 LaS 4w )5 [I5 (aq)] = h(t) (3) ol JS& o855 80°C
LClad)

it 13Le 9t o3 U 5,8 L3 A 5all Jal sall 8 Le -5

07

el Gl 5 dga e gall &l SO, e ity <l jland) 3 85 Gl sial )
GOA dga e Lpadall
slall (e 1L (8 #)sed) (e 20m3 Jai eslsell & SO, Dl L8N 3 5l 48 e Jal
o V=50mL s 330 (sLal 8 LIS Jaii SO, 43S of iind) So Jislae (e Junnd
3558 (K*(aq) + MnOZ (aq)) pseslis) lisia b Al 5 la i 3 (So)
.C1=2x10“*mol.L-" Al
e Jelil) & gulaal) aaldl of Lale 3 jlaall iaiall deliil) dales caiS) -1
(MnO3 (aq)/Mn**(aq)) s (SO%™(aq)/SO,(aq))
¢ il ¢ gan e L yad CadSs (o -2
—aladll (K"'(aq) + MnO, (aq)) ew\i}.\l\ liria yr Jslaa axa S 13) -3
el Jlaall (C) (Asall 38 5l i) VE=9,5mL 58Sl vie
o5l o) sell 8 aal il SO, Sl LU 3 gl e -4
¢l sl 3 SO, S8 i ¥ of oy daall Lpallall dadaidl) il 13) -5
o $ sle pasadl sl sell Ja L 250pg.m ™3
M(S)=32g/mo ¢« M(O)=16g/mol b
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(S2057) i S0 g 5 all 3 ) 5 (g Samy (63 Sl I3l 23y
aililae o Jeliny Sl Lo )l 3 [~ (aq) 25 2l s
S,0§(aq) + 2I7(aq) = 2503~ (aq) + I,(aq)

& T el AV (B=35°C) 4l 5l o Aa o (8 deladl) ) shai Al ol @
el gall Gl 5S0 5 55l (e Jslae (30 Vi=100mL Leas (1=0) adaalll
e Vo=100mL aa> &e C1=4x102mol.L7" Jsall o 38 55 (2Kt + S,037)
Co=8x102mol.L1 Jsall o 38 55 (Kt +17) pomlisall 250 (S Jslaa
. V7=200mL 4esa gie e Joanis
daalall Jeliill 208 Y gan il /i
P el (Bl S0 a5l 0 ) 531 [S, 057] (Asall 2S5l 5 ke S /o
ol (B8 (15) s A gl 58 30 [1,] 5Vo ¢« Vi« Gy AV Jeladll
Abaalll & sy K0 guS gyl 2 ) sl Jsall 3853 [S, 057 ] de ol [ o
(t=0)
¢ty Adlide daa ) A 2al e 30 AV JSEA 0 gl A sl 3 5 dalidd @

elally 3 yilae W2y 9 Vo=10mL dfie JS ans el e Cliie L
S5l e Jslae el g JSEA 3 gl A s Ladass sl g 3 Ul
s a S b5 C'=1,5x102Mol.L" (Jsall 5 55 5 (2Nat + 5,037) psw sl
Slo Joand sl S SR o3 a0 seal) iy S 58 Jslae aaa VP o
AUl Slalall Jgaa
t(min) 10 15 20 30 45 60
V'(mL) 6,7 | 87 | 10,4 | 13,1 | 153 | 16,7

(mmol/L)[1, ]

Szl (e Lelaal axy 5 puilie Ciliiall 555 13l /]
[(aq)/1"(aq) s S,0£7(aq)/S;037 (aq) :CHualll Jaxis pladl Jelii A /o
Ol o dealal) gl ) — 32uSY1 Je i salae S|
ie Al o gl LD gal) 55l o 5 el Je il angill J samg Lt o /-
AL ey gal<ill Adads
X Crxvr

il J3aa Jasi /o
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-[IZ] = f(t) Ol A ylalie 43 55 e ew)\ [-a
1=20min daalll & Jelaill Lpeanll de jud) iy caual /

09¢p il

S0 ¢ B=12°C 445 ) ja da o die ¢« Hy0, stV slal) SSE

ililas e delily Jualall  AleSl J3adll 7300 caulia Jas g 252
ZH;ZOZ(aq) = 2H,0(£) + 0,(g) ;

& Ol Vgl anall (5 3l sae DA L iy Joladd) aan o yaiad)
(Vm=24L/mol il lay &
Y (I sall 0 38 55 (mnsS) eldl (50 Ve=500ml Leaa t=0 2laalll 3 22L
Vp, 4 sty JS) (ansSY) (S gen [H,0,] = 8 X 1072mol/L
r Sl J3and) A gl Qo g (338wl JS cld Jazuza ca

t(min) 48 [12]16] 20 |24 [ 28 | 32| 36 | 40

Vo, (ml) 60 | 114 | 162|204 | 234 | 253 | 276 | 288 | 294 | 300

[H,0,]mol/L

Jealall el Jelal) ol Y gan ¢l -1

AVt Adaalll 8 S sl [H, 0,] (sall 58 3 ke iS1 -2
Vo, « Vm « Vs « [H;0,],

C Gl Jsaall JueST 4123

slie puy ale Jlexinly [Hy0,] = () Sl Sniall an ) -
el Jelill duanall de ol 5 e Lacl
e tr=24min 5 t1=16min oiballl & Sl Jeldl) de juw sl -2
el aede pull
Ll by Jeliill Chuad (o) (e -2

i (iaie (S8 WS sl B'=35°C Aaall & Al 4 el ¢y sl 13) -4
oA e Gl ) alae (s G e 30 AV [H, 0, ]

10

Gangy A Plasl 13l Al 50 3Bl (e g8 a1 Ayl Jlee N dian b

O el Y slae 4] bl 5 ¢330 (2 M=36 mg “SMg g (s
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S Sass e Jneas abiasl o 3 550l 2y <30 M 4ena 3ol sl
OAY Alaal e dana by Gl
Gl b Cantall Al el Jsatl zdaial) el Jelidl Aalas cii€) -2
(Mgl /Mg (s) « (Hqy/Hagg) 1\ oiSobadl opinlill o Lule
25l Lede Jiaa ) clull il ) J3osl Jies -3
2 4 6 8 10 | 12 | 14 | 16 | 18
12,0 19,2 25,2 |28,8|32,4|34,8|36,0|37,2]37,2

t(min)
V(Hz)(mL)
x(mol)
8 Al 3031 8 X Jeliill ot o il o (Jeliil) axil Y gaa Jie -
J3aall
Alie alus x=f(t) Ol Jie & Jsaadl Sl
=0 aalll 8 Jeliill de yu (e -
Jslaal A sl 58 i) i) (pH=1 Aol Aladl 4 lelad) las 4
w\ A J}E e
P
Vm=24,0 L/molA il L i & Slall Jsall aaall -

M(Mg)=24g.mol" & sall 4L -
11 s el

O3S Gaea Jslas s Mg poseowiall (o dialadl el J 323 340
 ailailas gla l-32uS] Jelély Con g yuel)

_ 2+
. Mg(sy + 2H50" = 2H;0p) + Hy(g) + Mg

03 s e Jslaa 43 S A M=1,0 g asniall (e (e ALK Jas
Jle @il lads «C=5,0 mol/L A sl o 38 55 V=60 Ml 4aas o 5 )2l
LS g Sinall QIS oA s Liag )0 dasa 2l 355 Gaa g el (S
- ) J3aal)
t(min) 4 6 7 8
V(Hz2)(ml) 985 | 985 | 985
x(mol)

0
0
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SER N G|
Jelill s Jiey X Cya gl J3an JaST (2
Jalia (‘J.u.\ X=f(t) U.a\,.\.ﬂ\ il (»»J\ (3
Al Jelaiall das 5 AbasSH) Jelatll x;  Jledll 2amll e (4
_(t=3min) ‘ (’[=Omin) Cpidaal) = a9 el C_rut_u JSE e o ] (5
12 Jel@lll Coas (30 ) cre (6
P EVEN|

sk
Vn=24,0 L/molA il las 3 A Sall Jsall aaall -
M(Mg)=24g.mol" ad sall 22 -

1205 a3

(S1) Jstae 3,09l o Jealall LSl Jgatll ) shai Al jo 4y 53

J).-.‘j (82) djh“ JJ‘}:“} (2K+(aq) + Sz Oé_(aq)) (‘*}:‘“U}.‘n ‘—‘t‘:‘)-‘sz‘ﬁj“sj)d
aball cﬁ‘ o Ub)’.d‘ g anl 3l :\éJJ c_sﬁ (K+(aq) + I_(aq)) e):‘*“u):m
& C1=2,0x10"mol.L T Jsall o 38 55 (S1) Jsbsall e V=50 ml Leaa t=0
.C2=1,0 mol.L" Jsall o 38 5 (S2) Jslaall 10 Vo=50 ml axa
Ailise 4y ) cldaad 4 lelaill Jas o)) 8 4dall S, 037 sale 4aaS i i ailis
; alilae Jelih Jualall ALl J i) zien 3-8l Gl e Joasid

21 gy + 5205 ay = 12 (aqy + 2504 (g

elall & o€ jLial) ox/red cuisll) sas
Jelaill axail Y gas (il 2

A sl of Lale asdl Jeliiall 22a 3

Lol die oaas 5 Jeldill Chual (o) a0 4
sl g1 DU A gall 380 5l 251 5

Hrj2 Aaall die lelal) Jas o)) 8 5aa) sl
Jeldill dpanall de yuall dad Lily iliul 6

. t=10 min ddaall)

o asle el 5 laly ) R g 55 gi\%d@,@w\ o sbadl / Jielad saal (5 sbimy 13lac

A3 +CUULV


https://www.dzpen.com

S Jsadl diaHl dngliall 1 A oY) Baa6l)
13¢5 i)

Coa 5ol IS aea Jslase G Jealall Sl J5aill S5l ghail) daglial

Aihbee  JheS Jelih ziah ol il Gaeasg
Zn(s) + 2H*(aq) = Zn**(aq) + H,(g)

e V=40 ml 4 350 & il e (e m=1,0 g 4K t=0 dbaalll & Ja
axa ,iini ).C=5,0x10"" mol.L" : (Jsall o 58 55 a5 pmed) oIS man Jslas
(Vi=25 mMOl.L" sl sall paadl 5 i el Jau i
a3 barall e b ) i A llaiall Vi a5 sell (AU e aaa (s
ool il e Joanid )l

t(s) O | 50 | 100 | 150 | 200 | 250 | 300 | 400 | 500 | 750

Vy,, (ml) O | 36 | 64 | 86 | 104 | 120 | 132 | 154 | 170 | 200

x(mol)

Vg, Gllaial
51cm—100s:akalls x=f(t) ol Jie & odlef Jgaall JusT -2

.1cm—1,0x10° mol

aS 12=400s 5t1=100s oiballl & Jelill fpaaall de ol 4ad sl -3
Jle 803l gede yull oa | gha

Al Jeliial) sitiul . Xmax (eadae Y 2281 Caval -1 -4
Adagd 3 )5ty Jelill Caal (e ) e -

M(Zn)=65 g/mol
14 o)

e (HY + C17) eldl 5l Gana 800 Al Saall Jgall ) ot ai gy
J212 CaCO0y pomd Sl Sligy S (10 2,0 g LS dadad piai o gl il g S
.C=1,0x10"mol/l A5l o 38 55 elall 5l s 0 100m

B0 o Jsaaall s Glhiall (g KU 2l U e Taa G 1Y) A8y lal)
(o Al bl S8 (@=25°C A3 5y a3 a3 (1 L) aals il aans
LA Jzasd)
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t(s) 60 100
P(co,)(pa) 0,040

n(coz)(mol)

x(mol)

bl el J3aill el Jelill e bl Ailuas Alotadl)
CaCOj3 () + 2H ;) = CO, () + Ca’yy + H20 (4

() Jelal) 08 Y gan il -1

¢delal) s (x) 5 llaial) Sl sl &S (N, ) o Al Le -2

JaSl ¢ (P.V = n.R.T) JSally g (3l 5 MG Sl 58 adaiy -3

Gl 3201l

AL=103m?3 « R=8,31 S| b x=f(t) Wl Ly Jie -4
el AN Je it Lo s (3 (HT) Gemsouell 058 38 5 e ot 1400 48, jhall
:d 3l 4 saall gl clac
t(s) 20 60 100
[H*](mol. L) 7170

ny+)(mol)

x(mol)

Abal JS  Cpa s paed) 5 ) 5l 3ale 408 (H(H+)) Cal -1

PANAY (H(H+)) b A8 a3 jlal) an ol (Jeliil) ansi J any Latiose -2
A5 Balal) 43aS 5 (X) @il
A gall a5 Hnedl 3)) 58 (No)

Cotiing 13l ¢ x=f(1) Ol (ol a3 ddaad IS 8 (X) a2l dad canes) -3
Adadl Jeldiad) daa -4

deldill Cauai (e ) 12 il -5
1=50s dlaalll Lg Jelaill dpaaall de yudl Cuusl -6
M(O)=16 g/mol : M(C)=12 g/mol : M(Ca)=40 g/mol

1505 il

dald @y slE 8 (Hy0p cnnsovell 1S gyl Jslaa ) SV olall Jaday

A asle il L sl A /g}ﬁi}i\%d&h@lgﬂ\e#\/dpm\ saal (5 shing 2olac!
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B e (pe TOL ASKE a3 i) eldl (30 1L o (s3n35 ¢(10V) (S
Vn=22,4L. Mol sall anall Cum cpmaallaill cda yil) 8 GuanSY)
Aol (53 Jeliilly cuauSY) oLl I3 SSal) ety -1
2H202 an) == ZHzO(f) + 02 (g) ; ;
.C=0,893 mol.L" s il elall sanall Jodl 38 8l o) o -
V) hiall elall aaall JaSi5 SV slal (30 Vi leas dla a8 i
100 mi
$halanl) o2 oot Caf @
C1=O,1 m0||_- ‘_A‘,Aj\ a).gs‘)ﬁ CJM\ JJLA\ ui Lle V1 e;;j\ éﬁ“\ [ )
aall Jsbaall 0 20 M Lde (10V) ddiall LS e 2SU) (0 521 -2
cu'a.q;.d\ (K+(aq) + MnOZ (aq)) eﬁu\ﬂ}.\l\ u\_uu.q_).a djl;.q A.Lu.u\j.\
J s die Ciliadll aaall S8 G2=0,02 mol.L7 (A sall 5 38 55
Ve= 38 ml s\l
Gdalall ol o Lale 3 el J3a) ziaial gla ) -saus] Jeldl) Uslaa i) -
- 2 ] v .
. (MnO} (5q)/Mn"Gq)) 3 (02 (g)/H20z (ag)) et Jelill
G Jay A el el Jsladd aaall Jgall 58 5l il
?BJ}JGME\EJAASA‘;Q uqsu@%);ﬂ\‘\azﬁ.ﬂ\ Y

16 il

&= C1=4,00x1 02 mol.L™ all o S 3 (2K+(aq) + S, Oé_(aq)) P TLP
éjﬂd\ 5)-‘5)-‘ (K+(aq) + I_(aq)) ﬁj,-.‘-*-”t‘j-‘j\ Jj,-.‘j JJSM e V2=200 ml o
. C2=4,0x10"" mol.L"
Lt Jealall JiLasSl I3l i gilalall (Ox/Red) sl of cale 13) -1
(1z(aq)/1"(aq) ) 5 ( S2057(aq)/S05™(aq) )
sl Jsail ziaial pla ) — 3auSl Jeliill e 3 umal) Alslaall i) -
AN
aall Jeliial peitind caalall Jelil sl ¥ saa Sail-
Baal g Cueadinl e W AV [ 2 gall (AU JE ) ghat daglia] LS Bac a6 -2
-8 ALS L] = (1) bl ps 2ol (AU dpeS 0088 4 Leia
ZLY gl e Jelail (5 jring oS -
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K [£;](mmol/L)

R R N e ¥ A0l a5l A4S Caad
I o W U dganal e ol Faf ol

R < I D ety Adsalll i 3l A
| V0 R R N R R A v ) Ll ol ) Ay k) o) -3

e e e e e e W PRV S INCH AP e

y o G b pad) Gk e JSEa 3 gl

Leia JS ey sl Giline 385

Jslaay lad o3 (5 bl 2,8 JAiline dia 3] & Jelail) b sl e V=10 ml

sl 538 55 (2Nat(aq) + 5,037 (aq)) pssall Sl S ol il

.C’=1,0x102 mol.L""

‘A Ealall J gaill GS.AJ.A\ Jelatl) dalaa

.I,(aq) + 25,057 (aq) = 217 (aq) + 340‘%_(3‘]) ;

(sl S e S 5 )5l g Al al a1 S -
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17 o il
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« (I(aq)/17(aq)) ksl (i .Co=2,0x10"mol.L" (Asall e 3853 17 )
. (H20,(aq)/H,0(£))
Oiaaill Guilibeall e ladies gl ) — 3ot Jelal) Aitae (€ - -1
) Jelitall it 5 Jelall 2081 Y gas (il —
s V=20ml pas o (5 sing Lgie JS Al il 320 e (5) Jslaal) pndi -2
3ol (AU lad o5 el (e adad g ela J3Y1 sl ) Cinad t=3min ddasll
(2Na*(aq) + S,037(aq)) o small iy 5 5 Al 52 Sl [, (aq)
Ay re 38y DG JS ALl Ay yaill 5,85 C=1,0mol.LT (Jsall o 38 5
Ve 58S aie CGiliaddl cilyy S5l ana of e el
95 laall U gl JSI alad) adadl 5 o lall Canzad 13-
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- e Jeadl A Hl Aaiall 1 A gY) Baagl)

. 1,(aq) + 25,057 (aq) = 21" (aq) + S,0¢™ (aq)

[I,] = A8Mally axy t ddasd (ol 8 IS 2 gl AU gl 508 530 ()

___________________________________

[I,](mmol. L)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

_______________________________________________________________
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