35 PL O g 0303 @2 10 s dal o sniiifd oot il & ¥ 1w dolidenly 39013 (&1

0 gl 15 g guilid 15 il almiits N2

E_ZI.I.I.I.II:I JL'H'n'd: Shaiag gl jo,a ’?ﬂf\}\.

ol ploal 2 (295 ol Gl :(g) e & pa>
hdaneshjoo.ir i Yer s it (689) 03T o Comp Tt it Ol otas |
¥ 0505 (ool T 033 O g
WIFYY (4500 (pouid) (goumie( (63 32)18) (oo e (il )5 (ool 3w 99 W/ i il
Gl o cwiigee Sl il 31 0Ll
Tl (o0i pgd €95 38 (S9SN 952 32 ) 99 Il plas —
Ot 05 pSdl T dasle 592501 )
T RIT- U JesllS 2921 - T
] 8590 plaS 31 50 o Liné Wog Sl 5o Juumiliy Sloxs) punilio =¥
el ST sl s el el pas )
Sl 9 S s Jlal Y
ol 5] G, 90 45 65 03Il 3,90 sligey Seii Hol d lid Cuans 50 milty VS Y
el eli b 4y oloowd 5 SlSe alos - ¥

iy Bld a9 o o Jodowo 50 (2w H (gl dlionds 09 5iSU1 53 (LS (slbs Slnyf cde ¥
Na® b,k S5 slesgsls ol biwws edale Y OH YL cdale g Jolxe (090 oL N
Gl Sl b (6l it elie S ane; - ¥ H cble oy Sl s me gy ¥
ooliiw! slid ylgie & LaF jobs ST 5l a8 (38 F swls Cdlo Lic 09 58I 0 Slos punnilo 0580 50 4y 35 plas =¥
W FT sl Dl o BB il )3 S5l e ojax )
e Jasl LaFy elae 511, (o sl b aslys oo oo slosss Y
ol plomil BB elie jo S 2SIl L eVl LaF,y syek et cde & - ¥
el La™t 8 o azmis po elid o SO pSUl L eyl Y
g0 slid o) g (SIS mhaw 90 53 suel 3939 G (SuwinS 10 BB bl 4y a5 Ll ¢ (gl ddins 39,51 4o —O
$0,10 pb 4z g 0 Jalb CSlu (>

Ll by ¥ O pas Joily ¥ e Jemily Y e Jemiliy

Sewl yudz Fel Fe™(0.1M) 11 Cd ™ (0.001M )| Cd @ yg0 4 Sy swiSTg Jolas <ol 7

(E;e*z/ﬁ —0. 44V ECd*Z/Cd O4V)
1.32x107'¢ ¥ 2.79%x107'7 ¥ 021 -¥ 22 A

oS o0 oolasiwl oliws plus 31 w1107 51 5853 (S99 Ceoglio b gloduy Sl (535 031061 gl =Y

hdéﬁééhjoo ir T e e

7 31 axio 1PN -Y 038 Jluosd 1+10/14144Y YD 4
hdaneshjoo.ir gl Jlwod s3I (wlit JU' g (il U 593 Pl O gu Aigod ol (99 ¥ 59 o9



www.hdaneshjoo.ir

09 Pl OV g 50 82 0 o5 dnn 5o gl ylhod Sl 43 0¥ 1w Aoliduls 39015 (s
Ea.l.i-.l.il:l jl.l.l:l.d:l oy il 45 g (il 5 i play alaiil = :-_m\‘_\“,f,%’é:

P oo |
ol gloal sl (2955 paly Gidls ()l @ pi> gitddang gl =, 'gﬁl‘m
hdaneshjoo.ir s 1ot o (458) ogn3T e A Yot Yl ol

Y a5 oo w39 Oy i

INPVY (5285 (gounid) (oo (§325185) (oo armn (i l55 (oounid w38 O/ (a4l
Ol STy Cedbl (91 b (o5 Habo 4 Aiged 43 ouds 039381 5 yluiliun Jolowo « xiuw Jummiliy (gl 4325 oy plas yo —A
FasS oo Bz Iy o 51 b o g ools
A Segy ¥ 3 sl bl by, oY 3l 3585 (g, - oiiane S8 g, )

Sogt Algs iy (oloo wicr (stlyondiy Ul oy il 1yl XS s 5 4 ¥ 51 Jalowo PH 5T =4

0 -f 177.6mVvV .Y 592mV .Y 19.7mV A
Cog (o0 ooliimwl Cadled gl cdale 51 o buoulig uSUI (ol 4y 35 (sbd W9y yo 1y Ve

el S IS 5 S s (e led b i (llone 45 37 T

..\.7).' MQ)LH.M.’ u...ll.’ﬁ > 5 o..\.,o] Cowdy @LJ[JML{LA)QuLLLCM)J o..\.,o] Cowdy @L..: O ¥

.M)L.\.E P O yad oS p...la.u (_gLQJ5l:>u )| oolawl 4 <5)L*-’ )f.l.b O ¥

Sl 3l (Sod 9 @2 0 09 il 4 cozxo> (uw Jondliy (g9 pluas’ jo 1)

s lastinl iolsl g, - ¥ el b )
5 il Jaloee b dunslie g, - ¥ ol obey Y

P9 (g0 390 (3951 JUT u oo 31 51 Jolomo 51 00,5 s90 (o3 5N (ol ¢ Shelsd £ 93 plus 55 Y

SS9i tudad - ¥ lond iudad T St e Y bl ks )

sy Wiguls (o0 0udlin ol )59 DMy (Loxio jo 45 b 1> Gl s JFlo Bd> g, —IY
s Jb ol Slge 0,5 a8lol Y Cod SN yo 8 e OIS > olm] W)
Ao Ol 3 ey 655 o3l ¥ o3 oylad () ey Slidl Y
oguer 39 58Il pgo Aol (Shg.apd o cawd wly TA2UA 3985 b > 1.25mM clle b Zn™* 5l Jelomo ol S9,0 —\F

mPs™ o 3 Jkxa il 331, Zn ok gy ansl 4 g2 0,5 Sloo m=1.42 3 4l =347 SISz o,bi5

9] oy

7.35%107° -¥ 6.4x10°¢ -V 2.65%107° -V 9.11x107%

hdaneshjoo.ir

P Y A e 1T RN — QY 290 U e 1+1+/141+ AV Y () 5
hdaneshjoo.ir gl Jlwod s3I (wlit JU' g (il U 593 Pl O gu Aigod ol (99 ¥ 59 o9



www.hdaneshjoo.ir

el '-"5‘5-" Lghi & 10 1iS 4251 o gl yled Colw 43 &Y gw dobidearly 3013 (61
il almiits N2

oyl (il & L,
51 (il )1 g (il MQMT#%I&-

|:| |.u:|.:l:|
Ea‘-ul" j = ol gloal sl (2955 paly Gidls ()l @ pi>

W

hdaneshjoo.ir i Yer s it (689) 03T o e Tt it O e

Y a5 oo w39 Oy i

Ll 59 iUl g8 31 ooliswl b a8 oy L (V) Sty T 9 (1) SsiowyT 31 oo comimw ol ygmwl yis I3 905 —10
(! guiSTg SN oy CliS o jab @ ousS s hadld uilos &S J g0 H0 ) Tlaw! plas 0 1S 0 plxl

X R
= =
ml o
* ¥
ml =

039 (o0 plonil (g Sl YU g Ji Joudby p10S 5 g sl wiaT 58 50 17
wele Jlasl sty )

©39i5 Jrmsily -V
w35 Jeily - F Toe o Jamil oY
Tabl (oo gummo (539 Sl g 5o (S9SN by 9530 5o aluly plus” —1Y
E=E ¥ nHo v I1=0 .¥ 1,=1, A

eq

QLS Jgloo a1 (59 55 Jgo Sy loj 4 31 g hBL100 mA oy s 510l ol @ 58 52,5501 55 —IA
(Joo y2 (ISP FADL ol 00,18 SO)T0ls wnlgs
964850sec -Y 0.0591 sec -\

a8l oo gl ol oo - ¥ 6.02x10> sec -¥

13940 plonil puunilSo plaS b 1 po wly )17 09 il rlaww 4 0y JUHH « grazio (31,590 SO planil (g1 —18

©yzlee - Sl ¥ 395 ¥ byan )
WM&a%hjoo Ir
=10 -4Y 00 e Vo1e/10)0QYY D

% 1Y amivo e ————
hdaneshjoo.ir gl Jlwod s3I (wlit JU' g (il U 593 Pl O gu Aigod ol (99 ¥ 59 o9


www.hdaneshjoo.ir

99 Pl O 903 3 10 25 4ol o0 guiifd ylaod Sl &3 Y g dobidhunly 35813 (51
5.'|.|.';'.|.i|:| jl.l.l:l.:l:l g gl 15 g uilih 15

o ol gl il :_“%%é
ol gloal sl (2955 paly Gidls ()l @ pi>

ildiag gl jo5,a ’?ﬁ‘[ﬁ"
hdaneshjoo.ir i Yer s it (689) 03T o e Tt it O e
¥ 0 o § i g8 () g

G A S (o0 o yho by 50 (o090 9 JolS (SALE gudad bl jo (Jol AT (ol s jxd (o leeg iSUI gy g0 e

3l aadyle
Sk - iy el o T Gy = (i g8 )
s iy — (g yaldg ¥ T alas = (g g el - Y

¢! rs‘..\SDC ‘gl;”}g &lp P (9 e -1\
S gy Juto g0 ¥

gl )
Joibe ¥

ol ¥

S5l 59y (s 35T 51 (SST an b iy 699 58Il Oliga ) Sloul jeliieo 4y i3 9580 (5l a1 jxi o by 5o —YY

? oos w
Bl gl iadad ool SO 0,5 oy -V Jolxe 0495 pte -
sazns SLaS Jalse g - ¥ USE 6,55 39,50l 5l ool T
Fogu (o0 dudgi g w39 ybo s jI5 09 SN jo (o057 joku 00l wid oole (gl 4y jaxi (g plus o —YY
e Oj9 955 Y

b Juslty 5 i S )
0 JS Jeuiliy 5o (i 55 ¥

oud J 7S ol 5o (e OsS T
fably (03 guazmo ous J 508" Jowiliy 59 (2w (oS (5l a1 30 (g 9590 50 wylie plas —TF
sl 3 s b b Dy S (6,55 gl K Yoomo S 55,2501 )
09 005 i L yo il Jlono 5uds Sl plowl ol Y
55 35 5 Jaibil (glo Jsloe 4 Yool bg, ool ¥
.MJL\J uf.wf‘ )‘ Jﬁlm ‘5)'L..u 6)b Ew 6)L4 wmlf sb 4._.])3 6‘)1‘ ¥
il 15120 A cal oy 50 WIS gebaws 55 SIS paice @ jguas (1) ILS 05 /80 318 gy Ctr p3Y ooy Y0

(sl Jgo 2 (Ig5 AFFAL 00,8 S 9 Jgo 2 £ SOAIA (0l 0 522)- 0 Lod

655 sec -f 545 sec Y

1092 sec Y 1310 sec -\

hdaneshjoo.ir

7 3 F axio

1PN 1Y 090 o s 1+1+/1+ 1AV Y0 2
hdaneshjoo.ir gl Jlwod s3I (wlit JU' g (il U 593 Pl O gu Aigod ol (99 ¥ 59 o9



www.hdaneshjoo.ir

35 PL O g 0303 @2 10 s dal o sniiifd oot il & ¥ 1w dolidenly 39013 (&1
5.'I.I.i'.l.i|:l jl.l.l:l.:l:l i 31 il 5 g il )5 o oLy alsadiil 2 :\‘i\\"&@

R —
ol ot (8132 (0295 ey 1S (@) she @ pua> Shaiag gl jo,a ’J’fﬁm
hdaneshjoo.ir s 1ot o (458) ogn3T e A Yot Yl ol

Y a5 oo w39 Oy i

S ploS dguw bawgi CH,COOH 3 HCl bgltuo soimw colad ¢yguul i Sxio —YF

: X A
A A

colin
colin

: > >
S pae NaOH b pan NaOH
f v
4 A

E E
3 5

- B

wdpae NaOH

e NaOM

Fall o0 Tomo 5 ) e plos’ =YY
WIS (g iy yasy yin pe Gy el lalid 4 cd mle glalas )
18 (6 i yesg HS gl el slalias 4 s mle slales T
I8 (65alsS esg FauS Ful sl slalic 4 cos mle slalie WY
o (5 y0lsS yasy yim s sl solz slalid & o o glalie T
Tl o105 0.016 V Joudliy b 05 Jo 50 CuX, Jobomo o5 Ko gl 1y Kgp caldlo> 0 palol> coli YA

Cu | CuX ,(sat), NaX (0.1F )| SHE
E°(Cu® 1 Cu)=034V

94x10™" ¥ 1.1x10" .Y 1.1x10"% -¥ 9.4x10™" -\
| hdaneshjoo.ir
N 7310 amio 1Y 030 Jluows 1+10/14144Y YD o

hdaneshjoo.ir gl Jlwod s3I (wlit JU' g (il U 593 Pl O gu Aigod ol (99 ¥ 59 o9


www.hdaneshjoo.ir

35 PL O g 0303 @2 10 s dal o sniiifd oot il & ¥ 1w dolidenly 39013 (&1

VR Jp] Vg g e Fg 3 o ol gl il %

5‘2'"'.'-"'“: JL'H'n'd: Jialag jgail j, ‘?ﬁl$~

ol gloal sl (2955 paly Gidls ()l @ pi>

\'u

thI'IESthD.II' R Vet e 2 (489) 03T o CIMAE Yt e Y g Shaad
Y a5 (oo 39 (3 Gt

Sl jadz o) Oledbl 3l ooliswl b el o <dy )0 1;A210; Jekxo oo Jao Culon —Y4
(A =90.1 Am CH,COONa =91, AQm,CH3C00Ag =103)

m,NalO;

YAY W F \EATAREAS AZANE AEATARR

Sl (o5 031051 3590 CadbT Cdile 31 Jismo g ol Jumsliy g1 1o 59,551 plas —Fe

SoS 295Ul ¥ arye sy T Sloled ogsUl -7 Jsl &s8 5518 29801 )

hdaneshjoo.ir

P )P AR e 1PN —RY 90 J o) s 1)+ /14104 V Y
hdaneshjoo.ir gl Jlwod s3I (wlit JU' g (il U 593 Pl O gu Aigod ol (99 ¥ 59 o9

ks



www.hdaneshjoo.ir

