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dco=2%X1072mol/l 385 Iy oy 2458 S o 5 5imi s sekaa babe (30 Vg = 250ml Leaa iy b Linia
L“;‘mU:“{‘m‘J"g;L'm L“;\L)A:\SS\ J}Aﬁ‘ .m = 05g L@_\L\SZTl(S) tﬂd)j\ uMwMSLJhEJ\PQ\AJJM‘th\

ZTL(S) + Iz(aq) = Zn2+(aq) + 21_(aq) : ailalas L;\\,)A:\S Jelay CJ.A.\:} Syl g a gl
t(x 1025) 0 1 2 4 6 8 10 12 14 16
a(S/m) 0 0.18 0.26 0.38 0.45 0.49 0.5 0.51 0.52 0.52

x(mmol)

- e il A0 Gl By sk e Jaadll 1 Aaglie Sy 13 Ll -1
e \iall A ol Ases cuenl —2
calall Jelal) 208 Y gan o -3
cx a2l AN el el 0 dge sl 48U 5 jLe <) -1 -4
cx = f(t) sl a2 Ll Jgaall Jasi -
e e A Jelill Cual ey e -1 =5
- t, = 10005 5t; = 4005 Gikhall b Jelall Auasl) Ao ol dad aamcs
Jeliill dpaaall de jull gkl b e jud—e
A- =7.7mS .m?/mol . Ay2+ = 10.56 mS . m?/mol . M(Zn) = 65.4 g/mol : o~
2008 Jrrsxi agle by 128 (3 paidt
088 Gmen ¢ lia o g i ) Aleall Gy (3 JLaSH Jatll A 0 23 ez g A ) A il JleeY) Aias
el 5l e e Y glae 4l Glial ¢ (353 2 m = 36mg 4 a g piaadl (e Uyl 200 2a) s (el
(s AY Aaal e deas (ubig lhiall Ul e ey Speaty aliag) o 2n Gl 2y V= 30 Ml aeas sali
Vy = 24l/mol < M(Mg) = 24 g/mol :2llasa
Ade Sl g dana Gy Bllaidd) D Saan 2300 mad AN A phall 5l ae 4y el Ualade S -1
o AS LA S o We 5531 b aotall W Jsaill 2 e Sl Jelidl Aliles a8 -2
. Mg**/Mg « H*/H,
izl Lo Juan 3 bl i V) Jsadl Jies -3

t(min) | O 2 4 6 8 10 12 14 16 18
Vy, (ml) | 0 12.0 | 19.2 | 252 | 288 | 324 | 348 | 36.0 | 37.2 | 37.2
x(mol)

sl 8 Al 33V o Jelill ani a8 it 5 Jelil) a8l Y gaa Jie
rmlia olas X = f(8) hall ) & Jsaadl Sl -
.t = 0min il 3 Jelill de ju e —7

el bl 5 mea Jslad AaN Jed) 58 50 xinnd « pH = 1 Aglgd Al b Jelal) gl -4
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29052 pacd
Vo = 100ml s 38l (o jall 13gd ¢ ol Jelis sa 5 AV <l il 5 o g0 paall 205 500 G Jaalall Jelial] Gy
(e 0.089g la ;a8 A€ 4l i Cp = 0.01mol/l o 38 55 (Na™ + OH ™) a5 seall 2S5 508 e Jslaa (e
Vo =100ml Jelil) hugl aaa of iiai . M = 88.11 g/mol : adsall <€ 53 C,Hg 0, SN &l iy
C,HgO, + OH™ = C,H;0,” + C,H,0 b calall ekl Jelall dlslas o
Ao il) ABUN Gl ey (g3l ALY b Slea Dlae 3l el 2z ) 8 Gaexd 30°C 2ie Jgaill s Aaglil
r)sanll 8 il e Jiaatia 3laal (K

t(min) 0 5 9 13 20 27
o(S/m) 0.250 0210 0.192 0.178 0.160 0.148

x(mmol)

ro) Wle € slaall e gl AU il 13 —1
Acyiy0,- = 41mS.m?/mol , Ay,+ = 5mS.m?/mol , Aoy- = 20mS.m?/mol
Lo el A 5Y) CN gl 236 ) —2
cbe V) A Gl B il 8 Calal) Jelill sl gas 20 -3
t=0 daall b 4o gl 48U 0) Cus x = (ol X —— 13t 2Dl axi x 2280 5 le of il -1 -4

gg—0
O'O—O'f

Jelil g vie dpe @l ABW gp = 0.0915/m
Agsiale 45 o x = f() i an)) & Jsal JS - @
by e 23 o3 Jeldll) Coal ) e —
t =10minst = Smin :iballl vie ghad caal & Jelill dpaaall de jull Cije — o
REIIX PSS PRON VOO 5 W I RS [P PV A K. K
.t = 20min iball xie Jgad) i saal gall o 81 380 5 kel -5
r el OB (s i el g el e 100 L qaais sl 06 336 -6
bt sl e deeS bl aa] Y cadas =T - ay el
- 40°C I S il 5 e s o ad i~ — Ay el
cclie D s 4l i g 40°C I B dll ) e A wd i —z— A il
L3 3l A el Jud gl S5 e Bl sl we By et JS) a8 i) sl WiS s ) -
2015 Sbusbyy biyghtsan 130 (3t i
iballl die apami . Znggy i3l Gasey (H30F + Cl17) el S5 (mea Jslae oy olall Jpaill e 3 shaill dagliad
Sl o pS 5 elall 548 man Jeae e V= 100mML aas 4 3,90 I m = 0.654g <l L aSt =0
ol D3 e e lhaidl G s gl e ana Gl Jsaidll Pla cl Jelall has )l aaa o) iei « € = 0.01mol/1
. P =1.013 X 10°Pa Lzl 5 6 = 20° C 5 _all 4 2 3000 Gy il Jag il
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BAC 2017 1L3,52) gutas (nagils
LZnPH/Zn ¢ Hz0%/Hy o lde Coladl Al Jsatl 2 aaidl Jelisl) dlalee i€l —1
ol Jeldiall das g ¢ Jelal) :‘ﬂ Y osaa G;,_,\ -2

KA ) e Jpandl e cui€a Jgail 1agd et dud Ll =3

. Jelill daaal de i Gije

(A RCIAREEEES
& ,/’ i ;IS Jeliall Zpaaall Ao udl 5 le AUS (Ko 4f -
/ ,&m\@}s\ﬁév%.vm=%x%
P 0 A s R ) e e
z/f} = , cAdaall i die Hy0F 3l s £ liia) de jus itind =
— Ll 4o 30m JeE Cia n e 4
M(Zn) = 65.4g/mol « R = 8,314 (SI) « PV = nRT
1371 G el
AP snay)

2016 agle Liygtsay
Jslae 0 V= 60mL axas e g 5inn o5l (B asiiasl¥) Gl e m = 0.81g LAIS die Jaxi ¢ = 0 aall) 3
e pliay Jsaase (3l sy 835 30 83lamy sl Bl . € = 0.18 Mol /1 Jsad) 058 5 G soned) LS e

Ol (e S Ll Jeaniall mitl) L Adlae cillial 8 deas g 8l Sl ead Jle pass (B oSy 7 sk
A Aba) Aot Sialadl el S ziai . Vg, = £(£) ol N Glidl ) paa kil Jiad)

3l gy Gengonel S e et 6 Jeli G o gtV ae (H307 + CL7)cpn soned) 35S (mes Jglae Jeliy

24l + 6H50% 1y = 2417 () + 3H, ) + 6H, 0
el oS Uil (Ox/Red) ol sant e gla V15 52000 i s SN yfiuadl) cplaled) (i8) —1
A Vy,Gnl) ! FHFH il el Jelall an8l Y gaa poad -1-2
5t Sl anas x (1) Jelall ani G A 2 -1 -3
: | Vi (6) 2 g )
Wlgi aie Blhidl Cpa g suell e aaa il - @
Vi(Hp) el

- ”'ll’/ | | | i
" > . Ve(Hy) ..
100 t(min) Ctyyp gl &V, (tl/Z) = f(z 2) AL by ),
V=X —dvg’i(t) DAL et £ Akall s Jelil) de ju of ou -1 -4
. :
. tZSOOSM\@@M\D&MM‘—u
Vy = 24L.mol™*  M(Al) =27g.mol™? tildana
nourguita@gmail.com : ;39 ;a3 gy
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132 (y yail
On Bsnme (3030 b @t 25°C 2e(H30T + Cl7) sl J5lS (mean s 7 i3l Game ( Jualall Jsail) 2 5l
deagis Gl Aa g8 awi . Cp = 0.4mol/l s 38 5 eldl S (a1 Vg = 75ml aan sem = 0.5g € &b )
A Gl sy e LK At ildaal 8 Aulidl) Jakaall o ¢ Jasaall il leas
sl (el ey (3 el (S Al Uabad dacl — 1
LZn**/Zn « H30%/Hy i el b alalall il of lde el Jelill dase cusf =2

) Jelisd) cpe & Jelill 2080 Y paa Sl =3

TP 10Pa) -
] | | Al e Cpm s ouell A e g ol sedl o i —4
1757
’.’L" : e _ (P—Py)V . ) . . IO TP R 1
/ -~ | E x_—RT @J&;M\emaj_\su\u.u\ |
1572.75 1 aaa V= 250ml ¢ Juy) haall . Py
/.
/F“‘ d)}ﬂ\ ‘f '&J}.;)AS\ Q\\J\.’j\
1388.5 /
[ -
1204.25 ]/ - el baall P dus t1/2 Qo
/ At =0 ahall die Jelall iasll de ) ual =z
1020 > i i
o 50 100 150 200 ¢+(min) Adaall s sie H307 oloal de gl
M(Zn) = 65.4g/mol , PV =nRT , R = 8,314 (SI),
2009 obyy AES Lygtisaby 133 O paidt

A Jaad . e ) 4SSE Ca dala 5958 8- Hy 0, Oasoued) S 5onl Jslae = SV e Ll daiay
Ol e 100 amy 4SS 22y V) oW 11 ) ixdis ¢ (10V) s ole s AU el g3 5,8 e diald
Vi = 22.41/mol sl fuda 380 4 0y caanSY) AL
- 2H,0, = 2H,0 + 0, : Aabaally annY) oLl S SlSal) »3aty —1
. =0.893mol/l : » sV Ll jeaall sl 3850 o G
- 100ml ) haial olally aaall JuSi5 cannsV) clall eV leas s a3 sl =
Cdglaall b3a e aS -

. ¢ =01mol/l il Joladl 58 5 QSN V aaal) it -
asmlisd) Clizie y Jslae daud s daedl Jsladll e 20ml Uode (10V) il 30D oo oS (a2
Vg =38ml: s Sl die Gliadl anall (S cp = 0.02mol/1 s 38 5 pasadd (KT + Mn0, ")

P el akalal clalil of Lale b lead) sl 2 daiall g la ) — 3aus) 1 Jelill) dlilas i)
MnO,” /Mn** 50,/ H,0,
b Aiald) e (i€ Lo ae A el Aol 38 55 Ja g LaV) ianSY) L) Jolaad Jsall 3l it —c
¢35,
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2011 Jupiyad aste Saly

:34 ey wi

. Aaadl laal) n_k:\k.'\ﬂjcjﬂ\ )&S—j‘-‘@d’“’:‘“&@j‘ c@,};uﬂ\]\ elall Cpa g el WS 5 Jelaa o ym
2H; 050y = 2H; 00 + Og ) A Aol Altadlly il Jeliill 385 L3 ismnV1 oLl iy

A sl g o gl agd gliie 8 ST g L Bl Jsatll &S a Al o Akt Jlee ) dan 6 DU & 3

sl (e 11 JS) 20V il ele Lde (iiS Uina e Sy sV oLl (40 500 e (5 5ia5 555 )8

(Vi = 224 1/mol A5l aaad) Cmaldad) ol il 8 oY) S e (e 100 ay isssY)

.50ml lgian da e dalaw— L 250ml « 200ml « 100mle 50mla e Adxgn = rlala )
250miligas o — cuas daalal 3 10ml < Smlc Iml 4 jle Clale -

C'=2x1073mol/l el 25 sy Jsall o 3 5 Byda pmne o gaudl gl linia yy Jglaa 35508

dala - .98% 3K sl <y ,SY s b gl — ._hia cla

N

ol L ALl agie itk 43 (4, B, C, D) 5 e e sane gl () 20Dl oy sty 2 A8

'&JA4O U}"—U‘SO JM\UA:L\:\C J:\JA.\.\L“si 200ml(n;.15 J)S;.q),pa;.\i_gi

S Jsladl pantt by a3 Y Sgig 0 o -
(oinnsSY) elall &) L Jelil ail Y gaa o2 .2

LS staall gl S il i .Sy Jstaall Jsall S caal .3

3 S DN 23l 35 Ao (g giny Jslaa (e Lisne Lena 4l sy ¢ S Jslaall (g Lana e gane S 330 1Ll

D C B A Az sanall ja) el ]
2 0 5 1 (ML) Glzmd) lasl aas
48 50 45 49 H,0, (L) s
50 | 50 50 50 (ML) el ) an

¢ illugl o 5 Lo Sl 550 s L]

A el aam g L palad) Jlelal) Ja gl (e 10 5 i Lass Adfide i) llaad 3 de gene JS 221 2
(S0 L SD Gaes (e Dl AdLal) Aimendl) o sanli sl iliaie sy Jslaes 5 dlaall Alee Al (o at s el
¢ ol g ol el Jlasind (e a3l L @

Al liaiall an b laddl Llee Ciaan .3
)

N
S oSl Gl e aagl =
\\&\ ol (sl 58 il 50 22 =

F X T T
[H,0, ](mmol/L)
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\\\\\ -So Jobaall Jgall 58 gl siiial . el
X \\\Q ol & Aaie Ll Jia siall Cﬁ\_\.\x\ da—=
\ \Q &\\ 55 8 o Jaue
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35 paI
48 540 Jaan . ggb..d\ ASSE (e Aald Q\J}JE&—HZOZ e ogodgdl 2 gl Jelaa — L;\:\MAS\J\ el Jagsy
wlOl‘;LH“«SSﬂJ:_\L;\:\MSY\ c.LAS\uA]_l ui Lz?.":’}‘ (10V) ;;‘:‘M‘S‘ c.LA:\.\ttSj\ M\@EJ}JQ&M\
 Vy =224 1/mol gudiadl fphsall 80, ceansSY) A e
. 2H202(aq) = 2H,0 + 02(9) pAlalaadly SV slall S GSil ey -1 -]
LF\:\MS\J\ el elsan edﬁﬁ\ ’Jjﬁé N R
N(H,0,) = 0.89mol : & Aslaa o A A S elall 30le dpaS o om —z
‘)ﬂég‘M‘nOZ ‘)zua_mx\ RITAN) é\.\.\w‘dﬂh&z\ét=0M‘mugwﬁuﬁj\ﬁﬁjdmdcw\ J)Ja.\:\.a.u“)ﬂ_z
Sl o Jaatid Aalid, dyie ) cllaal die Joladl (& A8 ny ) 3alel ApaS Ol il 4ty imnSY) sl (e

) Lt LA
1-J8& 2-Jsd
G E g ! D v, 0., mol/min)
—N(y,0,)(0l) I (H207)
N EnEmEE
N L |
0.8 N\
TN = 5 & =i o
N
NC
0 | i\ | ,/
NG 1 /
N i
| =ifde. V.
04 (] \\ I ’ //
| | |
\ | | -~
= i
| | 5
i i
| |
0 ' — >
0 S 10 15 20 t(,nin) 1

N(pmo,)(X 10~5mol)
2 0y &N e 220 5 Adnd) Hy0p 1 5ald) 30S ¢ = 10min daall vie aa gl
t = 10min aalll e Lied cuual & JmnSV) ol clia) e ju Cije —o
Abaall (i die Jelill dpenall de ull it —g
Lily dhad aaa A Jeldll (ol ey e -
Aaall s e V1 elall oWBA) Je ju 8 0 JS A 2aaiy & e e MO, dass ol 83l 3 0 pai -3
2-JRAN A ol Je Jastd £ = 10min
agagll e 8 SV oLl plinal Ao pu aag)
¢ 2= Jpadl b Alexiond) T ol 308 8 L~
el de ju o dapsh AaS il o g
2014 by Hdh b 136 O pail!
Al cleliall A aleay 7 gsall sl s dlexive) oluall mllae sed ¢ Aally Bpaal Hy0p s oLl
Jomill A daial) Alalaall by oLl g V) AU e Llane Bolall Jagpull 8 das o oy saty SSEY L imnSY 2Ll

2H202(aq) = ZHZO(Z) + OZ(Q) :‘;m‘

v
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Vo = 10ml aaa e lgie JS o siny Jlial canld) e sene 38l 0 o 3l AV a1 oLl 3030 i gl G ]
ARG A e e Jle plea A= 0 3daall die Leaiaiy Jslaall 138 (e
(2H30™ + S0,7) Soal <y nSl (aea (o i jhal g s adady ola agll Cipamiy i (B L) dypul ¢ 60 £ S 2ie
50 JS duanii ¢ = 0.1mol/1 Jsall o 38 55 K™ + Crp057) aseslisll ey S A8 e slaay g el plad
—1- Sl 4 el ) Ay e Jeanial) ailil) i . 8SH E L DUV aaal) e
t st B bl Jeli Aalae -1
gy = 2C7%F (aq) + 305,y + 15H,0
- Je bl 3] (8 sl g la V1 3uS Cpivieatll ciililadl) i) -
dle € detall 1 A das S Gyl Gaea liel (S Jé o
e € Vi ilSl aan Gad o adal) adady oL ddlal i b 2
Vo sVgec s ANy Sl eldl Joladd [H,0,] JAsadl 58S 5l e e =2
Jslae e 11 S 1 61 10V AN Lle (o€ 3 jal) o3 8 aaiivsd) imasSV) o) Lo 320 il 55,0 —o
- Callaill ksl 80y coaaSY) A Sl e 100 oay ianSY) oLl

3H,0; () + €203 oy + 8 Hy0*

ZBI\V( : : JLQL\:JJ;)AMJM\ \JAJA -
e e e e e e
o KR oA o PP PR R 2 gl 4 e ) 5 jadl s atd) o sbde¥l =2
\:ffﬁ L e o faa
::::\:.‘3311 e i e s o -tl/ d“—umﬂ—%mid—ﬂj—i
16 - \\: i [T [ 2
e R e e e Ve T MOngg A Rl e e
e e e de oY) elall SlEAY Lpanall Ao jull Aad
A \ LaMijie . t, = 600s st; = 200s : ooksll
. 0 100 200 300 400 500 600 700 t(f') VM =2241L / mol : Gba-)

337@_.)-0:1-"

ik W (H30% + Cl7) g sl Sl pman pe Ailiall CaCOs g, psmadll gy S J gl die 31 Anliad Jal e
= Ca’" (aq) + COzyy + 3H 00y : 24 Jelidl Aslasy
pAalal) o gl y Jaladd) Sl gl joaall 8 2 g

- Cop = OlmOl/LL@_Aﬁ‘— uﬁSng\ JJ&SWEJ}JG o

. 200ml < 150ml < 100ml : e iy -  :lala 3yl e

CAs ¢ pac Al ¢ 20ml c10ml  Smioldes A e lale -

.V =200mL 4xasyc = 10mmol/L s 3S 5 s sondd 58 oV slaa jumas
 Jslaall 13 juaail by ad Y S 6ig  a — 1
i 8 0.4g a3 o sl g S e A gt =2

Cac0y, + 2H;0* .,
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caadl Jelitdl pe A Jelal) 281 Y g il =
AU S Gk e Gl Jsaill daiie (Sa -3
sladdl 85 il ANV Jelil Tl 6 dae il 0L 5 jle (uiS) ]
=0 Aasll vie el Ze gl U 0ol —o
t adaal JS die dge il AU 5 jle AUS (S 4 i 2
.5/m — 06 ¢us g = 0.425 — 290x : ALl
somdlll iasall ) e Wuka Al a8l o) =4
SEmams . [H30%] 5 [Ca?*] Jaey il ol
A ] it et g e i
N L el = 0 ol b el e e
e L] el el (SOl dalall g Lag ¢ e sl G 8 2
| Bl Ct(s)] bl Al ol b aan) sl 25 55 el
T B0 . Cpiaial)
e g Jeldll Chiai (e Cie
C =12g/mol ,0 = 16 g/mol,Ca = 40g/mol,
A(Cl™) = 7,5mS.m?/mol ,A( Ca?*) =12mS.m?/mol,  A(H;0%) = 35mS.m?/mol

2014 ok s <l 138 Gyl
CJAJ,} Lﬁj\ ‘(H30+ + Cl_)aq e Ll J}E SP-V-EN & 2\.\1;4}\ CCI,C03(S) e}:\aﬂ&\ Q\.i}\‘)s J};.\S :\:\.\AJS\ “u_\u\ J;i %)
CaC03(S) + 2H30+ = Ca2+(aq) + COZ(g) + 3H20(l) H 4.}3&\ JCIA.J\ MJL’.AJ

" Canmol/L) |

i~

(aq)
Glulie Sagad ey« aspllll Dlis S (e 28 4l ity ¢ (Joall 0 58 i el IS ana eV leaa )90 (A

Tna  Aand o Lo ol i) Aaflae ud ¢ dalite claad vie Bllaiall Vg, oSl sl A5 58 pan il
C2= g1 Al gl piaid) cudaeld ¢ dals

[H30*](mmol/l)

A [H,0%|(mmol/l) H | i v : A » s T

\
\

N

j\r; > 1 1 L

0 80 0 24 Veo,(mL)

Jelil) andl Y ogas el -1
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Al aal Vi 2am [H50%] = € = 1802 6 jually g Aaal 4 3 H3 0% (000 530 sdd 5850 of oo =2
»
raa —1— JSal 88 sl aaidl e sl -3
CV delal bl aany cmead) Joladdl ¢ AN Jgal 58S 5 e DS S
- and) Jeliial) i 5 Jelil axil 48kl dadl —o
[H307] 5850 (el an )l ol asaiy —2— JSAN 8 i sall [H307] = f(2) Anid -4
el ) L) 2aa
. t = 80s ddaalll vie Jeliill dpanall de ) unl —c
- Aiedl s g Jelill Chal () Sadell e s
Vy =241l/mol ¢« My =40g/mol « M,=16g/mol « M, =12g/mol : tax
2016 sgle Lyygtisa 139 Gy
ol e Jsak (Na™ + OH7) a2 gall S5 08 Jslae aa Clp L5l A0 e Jelis (o Jélal) ela junas
- Cly gy + 20H (ag) = CLO™ (ag) + C1™ (ag) + Hy0() A Jelit) Aalasy z 2ay
Lelbaniad o DU Cpppeldadl sl 35S0 S8 Sle il s 3855 Wl (CChL) 3 ie s, 5lSH 2a 3 Gt -1
COChl = Co.Viy = o o - Jadlall ele pa aal g il jucani]
Y el Jedl 5850 s Cp 5 Sl anall s V) = 22.4L.mol™t ;G
Co 2 CLO™ 5l guedl 2 sy Jsall 03 5 20°C 5 jall da 0 die B gaadll Jils ele (e (A) Al 2ab -2
a 5ol sl 29y e BIS B0 Ll cadai s V) = 2mL b € Jdsall 03 5 muad <l e 4 Ladaaig
Al Alaleadly z el o Jelis Giy I asd A S ¢ nes Jauy A (KT +17)
ClO™ (aq) + 217 (ag) + 2H307 1y = L0y + CU (aqy + 3H20q)
$2057 20 58l o 58 55 (2Nt +5,05°7) o s geall ity 1S5 Jshaey Jelitll Bles 3 JStal 250 A e
Vi = 20ml <l vie liaall a5 seall iy € o aan (55808 ¢ (ke S 3 ga 0 €, = 0.1mol/1 5
- (8406%7/5,05%7) 5 (I/17) 5 _ad Jelis i 4l (Ox/Red) gl s
3 el Jsadl zdaiall g la ) — ansl Jelinl) Alalee & g la Y5 5008 fiteall Galiladll (iS) -
CoXVE

.C, = :‘T‘—u
1 2V, N URTS

N cto- [tmot/n)]

. OChl} CO C._"ula.u\ {.\SCI u.u;\ ——

\\ S ] e gy o5 S 3y il oL iy -3
| \ \ | ||| 207y = 2T g + Oz ¢ S
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