oot Ao ) 11 By ggad

Olldly Cllbus sbgl O1g! b ) a1 8139
2016 :3y93 S k) Ly ISy Olowsal

Ly pghe dalll
5305 L 03:3. Il edl) pghall 83l 3 ylas!

WY cpe glagall aal U4 o diial)
N £ guagall

(8 (x4 A 8 e 1 dadial) () wlaiia 04 Ao JY¥) goagall g siny
(Llis 04):J 81 ¢ pai)
S e atie o Jelii (385 a5l ga (H30%(aq) + C17(aq)) Consoued D5l Gaes Jlae Jeliy
(AP) asnd¥) 3)sds Gung el
axa o (ssing (d”a)w!u‘?je)_.,sﬁﬂ\ Glwa (30 M=0,810 g S die Jant = 0 adaalll 4
83530 83y Ol 3las.c = 0,180 mol - L1 (Jsall 03855 (pmspnell slS (e Jslaa (e V=60mML
Gillaal 8 desa Gl il Sl aand Sle G (b 0Sies 2t Ol Gsbiiay Jseage Uil sl
Sl ANy Gllaid) Sl aaa skl Jiaall Glall ausy (g LS lgle Joaniial) geilial) Adkias
(l—d&ﬁ\) VH2 :f(t)
Al L8LesSl Abslaally Culal) Slaal Jpaill = e

2A1(s)+6H30*(aq)=2413* (aq)+3H.(g)+6H,0(1)
& oSl Ox/Red il aaat aae g Loy 32083 i SN Giideatl) Gilaleal) (i) -1

A

Vi, (mL) L Je i)
: B aa alall el Jeladl sk Yom ¢l L -2
it M & Xy el adl) ded ax o
- 1- gsl aadl Je i)
2 ,/ axng X() Jelil) axi 2D aa L 13
& Vi, (8) ) Gamgyaed) U Sl
9 100 t(s)

. Vr(Hy)delall Al xie il cmgpaell S Gle aas il Lo
PADlally ag £ Jelil) s ) B Gl (mgpaell S l2 aaa N o ea

i e s Vy(Hz2)
.tl/2 4 G"‘““‘“‘ &~ ‘VHz (I‘I/Z) T, -

8 v 1iniv

*Y odrous.c



2016 LIS [ Lu)f ashe hatdl [ i aglall 133k G L

d £ £
O iy et Al el Fepe o i 14
- :

v =
.t=300s M\‘;:\L}J\o&w%\ e

Vi =24L-mol™ dppill hgys 3 Jdeadl aaall M(AD) =27 g-mol™t  :ciliaral)

—_—

(Ll 04) = SEY (p il
diaslia asl Jli «C = 100 NF lghns e )8 2880 (o 2-JSE0 8 Al 350 <D 5l alls

KAl 5 E =5V dileSl dSad ai@ e 2ga R = 10 kQ

AESA ad Ay (1) sl G Al s -

Of

Jias sl b Ll loeSH Ll dea JSa e o -1
c 1 Ugp 5 Ugp OxEweS) Gaisl e S aen
j_” B I:IR A TR bl Al s ciileS) @l aen ol Jlasinli =2

2] A Ak o upp () (Sl sl skl
e Ugp(£)= E + AP 1 I8l (e Ma Ja dulialadll daleal) -3
2-Jsal)

b A Gl e JSBHle 2a
e ) Tllae Jia 10le ¢l yaall 3yal Cpajll ol 35le Jacl —4
Jie & cupp (1) sl sk saalial 5lally 5815 (53 Slal awl) Jayy 48 Jall e (=5
- upp=f(t) I b IS
(2) pad) B KAL) ot LIS RS i ey
ol b ellgis JS5 ol e gl Aylay 8 A8l 8 A3l A8l ) A8l dad Caal —1
(1) goasll I AL dad 25 C' Lt A2l ()8 480 L Jayys ¢ LIS RSN jyyit 2y =2
ORESA e sana A Al Al eSU 28Ul Aad ()5S S ALl 8K pa Ledayy Cang S L
ila) 55 € 3,75x 10 Joules (il 4lgs xie
C" Letin Gl o o

INF=10°F : bay

8 2 inin

2} odrous.com



2016 LIS [ dwd pgks sl [ &L pglall 13k (& e

(Lalis 04) i) ¢y pail)
- 20Ca pspndlS ) iy Cua e lad) Ll TOK aslisd) kil
¢ ooyl Llall salh pailas & L.f-1

el i p0a8 ae 40 o gl S8 Al S Lo
ol AN 40 2 50allSlly 40 sl o IS Lsil e 55 e Gharg 3-0KA 3 Sl Glisiall-2

L 40 o splindl e Dol ggiat Ll

e €40 a5dl€) £sl ae s Jiay cpisia) o

)EN(XiOZZ) idagy Alald 4l gﬂ\ G.ILD.\SS\ Hasdl Lo
é\d.uﬁ“ ‘;cl.a.&}[\ Ll a8 Cual oa
X @ Al il
\ // Ll ae L 6K Al 4 daalll Lily cpe LT -3
- ) <
><\ A0 ased &I Ay gl dae ) Lislise 404 gauli sl
i llua £ dad o S Lo
\ M 1 2O o
—9 /| 2) _ . .
( 1an = 365,25 jours P
of 05 i i
1
tx107ans) (ks 04): ) e

g=98m-s72 3l elsedl il Jag
o Aaa il Aalal) Alaal) (ol 40 A3a)Y) (ull Tase ayiiad Aaad ¢ 8] ains Byl o s diald
@=37° 43y \elala aimy v = 12 m+ 571 A0 Ao yuy Ll oyiai N )] sedaws (e O Ak (ga ¢yl
Ly A Ao o LiSin dgn (a5 Aaliall IR 5 5l ale¥) L)) (0 M adaially alaind G8Y) o
4 -l kil od = 44m 0 M ikill; O ddaiill oy 38Y) Adluall cilS £ = 0 3daalll 8.90 km - A
Al el Gilibaall gl lal) 2ya) & (0,5 K) aleall (& saall A58 upl -1
2(t) 5 x(t)

i 5_ d Z= (%) saall jlue dolas €I -2
4 A sy (£) Assedl) Aslaall i) -3
- A (0.0 F) aled) 3 M Ak
o Wl i o PR === 2ol el ol il ty Lad ol -4
i Y M Akl h gl gy k] LY
408 o) mhaa e

Sl zlay aall Al ey dad ol 28Ul Jalind) Aol Jlexindy -5

8 3 i

) odrous.com



2016 LIS [ Lu)f ashe hatdl [ i aglall 133k G L

(ol 04): e 2il) (3 pail
O OsSh Balll ApeS 8 Bl aghe t=0 Adaalll 3 JS55 «CaHOH Alaaal) alipa A JyaS Cliia Adjaal
e Gllaal L Sipal) jlail) 43)50) mjell (Ausis CHsCOOH el dirua clygliyY) (laeay A Jsasl)
asdgall 285 yned (Ale Jslaey i) Gaeall julas o oayis Aol mgall (o V paal) G 336
Ve paall aitiud o Voe aaa ddlia) 53l & 6Ll a3k ¢, = 1mol - L1 Jsall 0355 (Na*(ag) +HO (aq))
5=l b Jieall Vige = i(t) olad) Liansys mibiall U . KU agial) (meal) 5plaad 230
€5 pall ulagill 48k cpdil) e Cargd) La—1
el bean plall BlaiayL -2
cJariial) (aeall 4laiy) salal) S
c el il Alls die i) meal) sale AuaS Lo
i) Jpadl 7 el el Je il dsles ciS) L1 -3
LSSl 31l Ala £l vie mphall Jsall S il B Jelall ani Yosa ol Lo
el 13gd K Slasl) 3l culs el s
etinsd) Jasll Cria gty Jeléll 35350 caal .14
Magie S and S5 p IS Y15 A Jpasl) (e (S0 Alcatal) Caial Aigall dacl Lo
L@l Y1 (100,08 mol s el ity mes (40 0,02 Mol Gabudl zaiall o ¢yl ) g5k i =5
LN Jelill S caual
el ol dga pitil .o

V'be(mL) i
5-Jsdl) T
N
\\‘
40
o 8 t(min)
| |
J3Y) gaagall gl
8 v 4 inis

) odrous.com



2016 LIS [ st aghs i) [ Al aghall (B3l G e

(S £ g gall

(8 e 8 M 8 (1 5§ Aadall () cilaia 04 o ALY pouagall giay
(Lalas 04) =g ¢y paih
5)8 ana & M=31750 S ulaill e dagion t=0 ddaal U ol Jhe Jsad A8 Ayl
e skl Aaglie Wl i €y (Jsall 0385 (Ag™(ag) + NO, (aq)) Auadll i Jlas e V =200 mL
My =F () eal) ANV A dadl) ABS iyt e @A) 108N 3 Jiaad) Glall sy (e sl
Cu(s) + 2Ag*(ag) = Cu® (aq) + 2Ag (s) :» Jsill 13 7 daidll Jelail) Aalas
cebila) 5y S ol ape Colall Jeaill da —1
& oY ls 3auS igeal Galiledl) Naie CiSly Jelall (S )Lial OX / Red (sl aas =2

) Xy salae Y1 a3l A Canealy Jelil anial Yyoa (553
Ag N
— il i Jladd ) el 385 Cy o) —4
- gl Alal) b (52l Alias) Jpall S5l an 5
/ Aaily 4 daag t, Jelitl) Caas ey ije —6
I 2 -
t pyliadly e il (D Adaall) deyud) of oy LT -7
/A
1 dm,(t
864 Lf e P e e Vo () = [, (1)
/ . M,, dt
10 . i
1-Jsa t(min) Aail] 405 A M, 5 Caa

=0 Waalll 3 Jelil deju ol o
M(Cu)=635g.mol™ « M(Ag)=108g.mol™ : Jua

(Llas 04) : SEY (g pail)
iy Ayl cDlelid) b 2Py ol aal g libaeal o chaglall 8 dgagll b calih jeaic PU asisishl
20 xin o 2Py +ys bl 5d Jelin Jeadll 1 3T .l i 2 asils il
7 Glanaa (Axdiall Blall ¢ il GJ:\ L u;b—l
Jalaay) gl Gulat Y x e JS Al a2
B Slasens AAM a5yl Bl Llane WAL 2Py 5555000 8158 SSa3
L Z 5 A e JS e (i cgssill Jenall 13g] gz el Sl Alslas S
il 5 Oy ey (0 WS ¢ ZIPU bl 13 (e e Bl (4

94

AO _ EARA I AO
A =T QoS Ay

2-JSE) L =0 Aaalll s duell blis Jiey Aget ddaalll L disl) Balis Jiay A) s

8 » 5 inill

3 odrous.com



2016 LIS [ Lu)f ashe hatdl [ i aglall 133k G L

al S A L RO R T PSP B
A(D) : At)
i REEAEN)
T 2Py yae Caad b, dad QL) (e 23 L0
T A ied Bxic gl

] A(t .
_ .§=g(t) o) LS Ba s

osfp—f— -+t b
tl(ans
2 2-Jsal (Ll 04 ) 1EIEN ¢y
BS13 1a) anly aladiuly cug (1) A8Se 8k o AleSl) gl ek e sl Jl daglie 580 duhs
e C lginw Al 480 rdulidll o ddagaye AUl paliall oo callis 2000 5eS 5))a (Goas el Ja) (ga
K AxklE (Bl 55 o g 8yie R 4ieslia casl Jil cdsgan
P gally AESAN 1 e IS Gk G il sk Al IV an)y Jay) 488 laiage Bl ki ani—]
=05 Al 4 K dadalal) sl -2
& el Gaiaid) eVl sl LW e jeday (R=Ry sV JA dagliad Lime dad Jal (e
3-Jal
AES) iyl o SlpeSl sl sk g s Al dlalall Asledd) 2
s B 5 Arge dS3le an . Ue (1) = AQ—e7%) 10l e s Jis i) dlealil Alsladl .o
3 Gl Dl Lagied
R>Ry dal e U = F(1) LasS e ey el 485 ) 3-J<all Ji) .
Liloas Zaulie danay plasinly ¢ 38lsal) (7) ol Cull Gavaiy cas¥) JEN Aaslia R Aa (e jiai—3
A= Il mlasall Sl Jaiddl e
cosd) Bl Aaglie Ry 5 48K das C A it (4-JSEN, 3-JSA piaie o alae¥l
Uayy (siibasape daill Alggnn C) 5 Cp =1 pF Legiinns (pdial 481<0 Al 46€a)) Aagal) 8.
:Cy dad imindy Jayl) RS - Ygena

8 o 6 ixill

) odrous.com



2016 LIS [ Lu)f ashe hatdl [ i aglall 133k G L

T(ms) u(Vv)

N\
N\

N

A

R(kQ) t(ms)
4- &) 2,5 RET LA

0,5

(Llis 04) :aalyl) oy yal

% ~ 10 ::b

i 5 4filgd saa) (e Cifie cAlage 4S5 K Alig pe i cdiadia e alils (mili e (e el 0sSE
Gy G e Lo @Sl (50 A5al 4iSay ¢ m =100g 43S (S ) s a5 AY) Dl (e Lasiya s Eilh

5=l (XX sl
5— <l Aabll s B QR 058 (S) pendl I3 s A
053 D 4SS A (X ke amgall sladY) 8 Jealll TaseS sl (0) 43l gudas e (S) puend) i /

x(cm) A e

(S) puall e 3i5al) il {448 Adaal b fie]
lealal) Aateal) o oy ¢ gisnil S sl G2

d;iz(t) FAX()=0 :JSAN o (o5 Al

Aile o Gl i jlaie A Cum

x = () il puay N Sle) dmayy Cenan3
t ol AV (S) Aldae Sy dlald x il il
6= JSil 8 gl
toe IS Aad e Ll e Talae!

Lol Ay pe i K Al Gas @y (S ekl @ Gl Il Ty Al A X
Al da)l dsbed) S) L
X=g() ol LS Jie i ClSISa) 3gay Alla 3 /1

8 » 7 inidl

2} odrous.com



2016 LIS [ Lu)f ashe hatdl [ i aglall 133k G L

(L& 04) < il el
M (C,H.COOH )=122 g /mol :.hsis 25°C dall 8 33sale cluldl JS
Giball 4sll C;H,COOH  4ina 4513l ol sall J38laS Jamivy (ysll) (pand (alim anen g5l (mea1
.C,H,COO™ g yull 33,L3
6 ol dglaa (e WUl €,=0,01 Mol /L Jdsall 5385 ¢V, =50 mL 4ans (S1) Lile Yolaa 4t ylans
.C,=0,025 mol /L Syl
¢ jpaaill Allexind aalgll V) o)lall Jslaall aaa o L i
teh Lo O e At Glialal L (S1) Jslaad) puaasl wpatll J oS50 5l i) Lo
(50mL , 100mL , 500 mL) dple cMhasm -
(5mL ,10mL ,20mL) ipke Glale -
ST Jisadl 58l s gally cilialally (i) "dy)le” pellaias Jiny 13l .
2312 el acl (S1) Jsladll pH (Ll &2
el 138 8 S lia) e/ elad (aslil aiase elad) 3 elgiud) (caen 0,80 Alalee (iS)
cQpp Sl el s caal
Leas By IS 4l Clpuialy (camplaline L3lae (358 5] 138 qialy i (3 (St ) dolaall G 20ML oS3
p G Jsaall 3 Aigaall mitil e Joasid mil Jlaall pH (i & L) (s

VHZO(mL)a_BL.'AA!\ ON| S 0 10 40
¢ (mol/L)

pH 3,12 3,28 3,49
Tf

ilenll 02a & cuslalinall T Jlasind (e 33500 L
Ty s Cle Anmandl Jllaall o Wl Adlia) il iy o3lel Joaall JuSI Lo

D Egagall i

8 » 8 irnial

2} odrous.com





