2014 (5) 33) (36) Aanal) Ayailed) aglal) Aades — Apalad) cilually Giganll ¢y Aasly Alae

Tishreen University Journal for Research and Scientific Studies - Basic Sciences Series Vol. (36) No. (5) 2014

e al iy a92a3lSly aba)l) gpaiad Caliiall aaill L) dag pid) jLsa)
4 5ia g pusal Jalgil) A5y yhally (GMFE) G5aiill (e alidy daial) cud) il

" el jala gl
ol e cild By gisal)
ey al)

(2014/ 9 / 8 & L&ill 33 2014 / 6 [ 29 g1ay) f k)
0 uedlaO

oabioyll dygieg el Talgdll culpaidl Ay Abdanll Jag il aal 80 Al ) 1 Jsls
Lsiag el Ll Aiplll Gppeainll (pded Galiiall asill Bl gl olaal dal ge iy ¢ agaldlly
daay GMFE Gl (e aliy JJaial) cudlal) (g aladinly ¢ DPASV dlialal) dpadll 400 4Y) 4yl
A — assall CBA g i aladiul die cilS Bl Aldatl) dgpall of i) coglil L dale (g
1:10 s Cca:Crp s « HG™ (e 25mgfl o) 3555 pH= 4.6 cus ¢ 0.05M S5 Jal)
sie —100mV ) —1200MV (e 5seS s Jlae Gadaiy cul€s Tl 4l Jag pall dully Wl o puSallys
- 50MV dcay daus (120MV/SEC e de s ctace= 1208€C o815 (a5 Eace= —1200mMV oShi () 5e8
lb(Pb)= cp(Cd)= 6.134pA Lllia Lpjiasyed Ll ilinie lgiuki ve dalull Lagydll cubaef
sl ais ks e e 45l byl cada (Ep(Pb)= —473mV (E(Cd)= -647mV 4.966pA
R%(Cd)= 100.5% ¢lafi¥) Jelass ¢ (Pb) 1.000pg/l ¢« (Cd) 0.100Hg/l 5% aiS 3a I
sle J 13y SD(Pb)=0.021mg/l 5 SD(Cd)= 0.020mg/l kel <ilaiN)s « R%(Pb)= 97.2% s
lalas cals 4a) bl (e 2ac e sl Lehag iy gyl AnMia sy g ddphall daia (g2
Adlle 30 S,

Ay el Tlsdl) Zaphl) ¢ BEY (e by Jaiall Cual) (g e ¢ 5aadlSH ¢ alia )] HAgalibal) cilaldl)

Ay g — AABU — (0 draly — astal) A4S — pLasl) aed — 3olaa M
Ldy—ubu\—@wmh—”w\us—; M o -
4.“\9“ 4.\2-\)‘1‘ 'Jmmh—?#\h.‘s—ﬁ \euﬁ (Mh)ghuha)dgjm

227




2014 (5) 2321 (36) Aanall Loule) agtal) Aedes — Lpalall ciliaally Giganll (5 daals Alna

Tishreen University Journal for Research and Scientific Studies - Basic Sciences Series Vol. (36) No. (5) 2014

Choose the optimum conditions for the simultaneous
determination of Lead and Cadmium Using Graphite
Mercury Film Electrode (GMFE) by voltammetry

Dr. Hajar Nasser”
Dr. Faten Alaeddin
Ibrahim Basma

(Received 29/ 6/ 2014. Accepted 8 /9 /2014)

O ABSTRACT 0O

This research studying the effect of the most important analytical and technical
conditions on the voltammetric curves of lead and cadmium in order to choose the optimal
conditions for the simultaneous determination of these two elements by Differential pulse
anodic stripping voltammetry (DPASV) using Graphite mercury film electrode(GMFE) as
a working electrode. The results showed that the optimum analytical conditions were when
using Sodium acetate - acetic acid (0.05M) electrolyte, where pH= 4.6, and a concentration
(25mg/1) of Hg?*, Ccq:Cep ratio up to 1:10 and conversely, and the optimum technical
conditions were when applying scanning field from -1200 to -100mV, accumulation
potential E,..= -1200mV, accumulation time t,.= 120sec, speed rate v= 120mV/sec, and
amplitude pulse AE= 50mV. The previous conditions gave ideal voltammetric curves,
I,(Cd)= 6.134pA, I,(Pb)=4.966pA, E(Cd) = -647 mV, E,(Pb)=-473 mV. The previous
conditions were applied on a standard sample and the limit of detection was (Cd)
0.100pg/l, (Pb) 1.000ug/l, retrieval coefficient R%(Cd)= 100.5%, R%(Pb)= 97.2%,
standard deviation SD(Cd)= 0.020mg/l, SD(Pb)= 0.021mg/l; Therefore, that shows the
accuracy and precision of the method. The validity of the method under its new conditions
was examined on a number of environmental samples and showed success and high
efficiency.
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0.1 =554 =731 2.630 7.515
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Cce:Cro | Pb Cd Pb Cd Pb Cd
1:1 -440 | -621 | 1.378 | 1.127 [0.0115| 0.0121
1:10 | -441 | -619 | 3.587 | 1.124 |0.0251| 0.0114

233




Lu.n:\ cu;u]\ e c)..au

aall a2l 1330 2 5300lSy abia ) (g pumind paliall apanill _Biall ag pill Lasl)
o Ge o psedndly g g (S 3] J

1:20 -436 -624 7.772 0.938 | 0.0758 | 0.0122
1:30 -445 -631 12.52 0.803 | 0.0803 | 0.0182
1:40 -442 -632 14.71 0.647 |0.1729 | 0.0189
1:50 -433 -626 18.16 0.504 | 0.2515| 0.0174

(4) Jss paba)ll Ay5is el Talgill iliniall & Cpp:Cog dantll 5l (uy0 LS

(Cpb = 0.1mg/l) Laliall Aadl) ¢y aSy L ad b Cppy:Crq Apadll 4 :(4)Jgaad)

sl E, (MV) Iy (HA) sD

Cep:Cca | Pb Cd Pb Cd Pb Cd
1:1 -440 | -621 | 1.378 | 1.127 | 0.0115 | 0.0121
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! Pb cd Pb cd Pb cd

(mg/1)
5 -476 | 670 | 3.908 | 5.296 | 0.0839 | 0.1423
15 -477 | -651 | 4.116 | 6.156 | 0.0961 | 0.0197
20 -487 | 659 | 4.152 | 6.209 | 0.0424 | 0.0658
25 -473 | 656 | 4.169 | 6.207 | 0.0386 | 0.0901
30 -500 | -651 | 4.028 | 6.284 | 0.0354 | 0.0186
35 -476 | 650 | 3.991 | 6.254 | 0.0839 | 0.0214
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E, (mV | A SD
Eae (MV) p (MV) o (HA)
Pb Cd Pb Cd Pb Cd
-800 -436 -612 3.942 | 6.036 | 0.0078 | 0.0159
-900 -428 -603 3.945 | 6.134 | 0.0207 | 0.0081
-1000 -433 -609 3.982 | 6.270 | 0.0125| 0.0233
-1100 -439 -616 4.294 | 6.741 | 0.0067 | 0.0137
-1200 -473 -647 4.719 | 6.882 | 0.0307 | 0.0167
-1300 -423 -602 4.417 | 6.721 | 0.0167 | 0.0297
-1400 -438 -614 4.211 6.710 | 0.0145| 0.0145
[
-
= 54
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i 200 300 000 110 12000 1300 1400 1500
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Ep (mV) |p (|JA) SD
tace (S€C)
Pb Cd Pb Cd Pb Cd
30 -454 -626 3.732 | 4.087 | 0.0148 | 0.1600
60 -452 -629 3.932 | 4.911 | 0.0123 | 0.1642
90 -453 -628 4.537 | 5.702 | 0.0215 | 0.1276
120 -454 -629 4.966 | 6.134 | 0.0096 | 0.0904
150 -457 -633 3.788 6.017 | 0.0092 | 0.0124
180 -455 -633 3.724 | 5.933 | 0.0165 | 0.0203
B 48
':g: 54 (a) :":: 44 (b)
‘-3 48 g
l T
42
32
5 K0 50 120 150 T 30 E0 30 120 150 T
tacc sec tace sec

(b) Pb* 1 5 (a) Cd™ 3 aadl) jla & asial o) il o(5)gs

il al) Aoy —3-2
e o Ik oy Al U5 o (8) son ) Celily U sl el diliie o8 Gl
dagdl) 120mV/sec xic & asmalslly (alall Aall Hlal af el Jasd ) ) de s of angs czsall
Coppmaiall DS el iall apaall ) s JEIL ¢ (6) JSal) (Sleadl 4aal)

qosall Al ABbgall o 31a01Slly (aluall Adl) ¢ gaSy Aakl) L b 1(8)J 20

v E, (MV) lo (MA) SD
(mV/sec) [ py Cd Pb Cd Pb Cd
40 -474 -636 3.446 5.211 |0.0346 | 0.0910
60 -468 -642 3.537 5.864 | 0.0048 | 0.0326
80 -469 -651 3.557 6.003 | 0.0353| 0.0478
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I, (Cd) pA

Lu.n:\ cu;u]\ e c)..au

il Cuhall (gyue a3l o guadlSlls aliasl) (g pemiad Galiiall ppaaill Bl Jag i) Ll

I, (Cd) pA

100 -474 -650 3.616 6.063 0.0346 | 0.0477
120 -463 -644 3.695 6.064 0.0664 | 0.0412
62} 2t
& 4 (b)
58 T
1 ( ) -
. a éﬂ zj /
52 = 3'2
. ... :
a 50 80 100 10 S &0 80 100 w0
U mV/sec U mV/sec

(b) Pb>" 3 5 (a) Cd* J4adl i b qresal) deyu il :(6) 8

sdal)) daw —4-2

Aol dand dad duadl o 2a5 ¢ (9) Jsaadl 30-80 MV (s 55 AE dagl) Gad Jlae (3l o5
e Al L e 2bayl (7) JSE ek Cum < 50 MV b o) KD Al il Aed el Jaes Ll
Al e 50l ge Ly bl ) s fay laie « 50 MV Ll L)) Jpeasll s Al daw 50l

Auayl) Ao ABbgal) o gaa0lSlly (aliall Ad ¢ gaSy Aall) L b 1(9)Js2a

AE Ep (mV) |p (pA) SD
(mV) Pb Cd Pb Cd Pb Cd
30 -456 -633 3.560 | 5.753 | 0.0055 0.0371
40 -457 -634 3.632 | 6.025 | 0.0052 0.0115
50 -454 -647 3.913 | 6.134 | 0.0096 0.0167
60 -456 -635 3.723 | 6.040 | 0.0046 0.0119
70 -458 -637 3.699 | 5.905 | 0.0152 0.0143
80 -457 -634 3.632 | 5.796 | 0.0052 0.0175
g w .
53 Y '//_~\\
58 = 35
57 % 3,54
:2 348
o 342 N
' 30 40 50 50 70 a0 90 @ 0 40 &0 70 a0 il
AE mV AE mV

(b) Pb>" 3 5 ((a) Cd>" 3 aad) jla b Lol daw il 1(7) s
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1l Juasil) a3 AN L) Jag pid
psradlSlly aliayll (gpaial Calfiall aaaill L) Jeagll & Al Bl Jagyil) (10) Jsandl o
Ll 20 ) ApeSI5l Ay e g yael Lalsdll Aaplally « (GMFE) 383l (e aliy akal) Cudhall (e alaiuly

(GMFE) (¢ ua alaiiuly Pb?*, Cd?* 3 cuafjiall ayaaill Lgd) Jaasill o ) iall g pll 2(10) Jgand)

. gl [ dedl
s el GMFE
EREEURA DP 4ulaliil) ol
S5S msall Jlaa -1200 — -100 mV
PSLll 58 ~1200 mV
gl Ao 120 mV/sec
Lagl dau 50 mv
S ) 120 sec
Sl S CH3COONa/CH;COOH
g S 5855 0.05 M
<l g <Y IpH 4.6
Hg®" Gl 585 25 mg/l

S e U9 IMGJl 3858 psel€lly gl old Jslae o L) Gl o5 0 g 20 i

(8) IS (i el aldll
lpaany Lglais aadll o)) Cam (o ¢ Alie (peainll Lyjia g puaal Jalsdll cilaid) of (8) JSall chy

.c_umj\ EBJ&; :\"Jl)ﬂ\}‘ U e
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Lu.n:\ cu;u]\ e c)m\_’a

il Cuhall (gyue a3l o guadlSlls aliasl) (g pemiad Galiiall ppaaill Bl Jag i) Ll

I (nA)

ca A
f “':4
b W
‘. N
{ } ’a
| f
/ D
% j 1
(
[

|

f
¥
[

700 o

|

- "\

E (m\)
(n=3) 5,Laal) Jagpil) (gdai die agadlslly Gaba)ll IMG/l uld Jslaal 4 5iag el Jalsdl) cibiatal) 1(8) sl

@l Cahaily (SD (glmall CalaiVly KR lasind) Jalas ciluny dibasy) duball chal &
(L=2S) ohailly leall CiSH 3n ) 2LaYL ¢ (95%) Jlae (ana Z& 3n5 « RSD% ggiall ol

(11) dssall b (e s LS ¢ [15,16]

(n=3).Pb*",Cd™ 3l shlsall Cadisl) ang 4G ang ueadll gylinally gsbimal) iV £ lasic) Jalaa o :(11)J 52l

REN REN

AN ey T Rep | R . sl | sl

aiall | peasall | elaall mg) o o A& as et | g

mg/I mg/| - ’

Mg/l Mg/l

Cd 1 1.005 | 0.020 | 1.97 | 100.5 | 1.005£0.0497 | 0.100 | 0.085
Pb 1 0.972 | 0.021 | 2.26 | 97.2 | 0.972+0.0522 | 1.000 | 0.464

tiadly clie o gkl

Oalfie JS8 assadlSlly Galia )l (gpemic BT il Al o3g] 3l Jagydll Bk i) Cayd
O JS Ao jgie dallae cillaaa ¢ (he Aailip TEDU Abde iy b dallas oaa Cipea sl clic e

¢ AADU Anae Al Jere (e da3l Lelia dale sl dle ) ALaYl (Olpme zre s ylall)
sll dilia) aay ¢ Apmadid) 350 AadYL anmgll Slea ahaiiul anag Al L gl clinll Ciasd

LY diph slasiuly (12) Jaall b dacasell gl e bloass «Sal @g3¥1 Gaens unaS Y]

Alall
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(n=3) lial) Al lial) b (ug/l) Pb>,Cd™ 81 1(12)J 52l

SD Cro(Hg/l) SD Cea(kg/l) ey dikic
1.75 44.88 1.11 32.71 5lall iaas
1.82 38.77 0.79 30.32 Gy Alaas
1.18 40.74 1.55 2.58 e gy Aane
0.16 3.55 0.07 2.46 il Jana

taluagilly claliiiuy)

ralaliingy)

S de J3) Gaes — aggeall @B s 5K of o35y culs W) g 530 Ay cpi-]
bl ad 3 Giliaie Jary WS ¢ cpaiall S Ep dall a8y Ip daill il cawdY) 2l axy 0.05M
AV b Laaaal i o 09 (e ¢ B A5 W gacaia

— asngall DA g 5 aladiud xie pH = 4.6 dedll o Gangpaed) Aud il du)y ekl -2
) Jaadl axs Ja1) (mes

che e 35l Ml JSi b dasied) HG™ clisl 385 Jusdl 8 25 mg/l 5850 o a3

- Cihal) (g pusa
1:10 A 1:1 e s e cwl€ dadll Ll 4.8 Jumil o CogiCpp ) iy culii—4
coSallys

bl awd taee= 1208€C (Eaee= —1200MV ol of Sl a5 oS (5 sy Laal=5
Oppeainll S A L af caly ¢ iliiaia

g daws 0= 120MV/SEC zus deju Gl die 4 dadl) dawy muall Aoy dulpy =6
il AT Al L o ol il Juadl Ll m3y AE= 50mV

23S 3ag ¢ (Pb) 1.000ug/l «(Cd) 0.100Hg/l o3 Ll aiS 3a Y Jsad 57
glain¥l dalee dad ol WS ¢ (Pb)  0.464pg/l  ((Cd) 0.085ug/l (L=2S) gk
& 3y (Pb) 0.021mg/l; (Cd) 0.020mg/l laall Cihaily ((Pb)97.2% «(Cd)100.5%
Adlall 30 LI Adplall o3 aiati ML £(95%) e Gasa (Pb) 0.972+0.0522 (Cd) 1.005+0.0497
LAl daall Can e

& el IS lgalaliy gppaial) (a3 waad A Lol sl Ledagpds Aplal) upelil-8
(e lia Lodle ol cdallae awa Cija ol) Ay ciliie

Laraall LaShal) Ajiagpal Lalsdl)l Aphlly asmealSlly Gabiasl) (gyaial Galiiall paaill 4584 -9
Slale (gue dbiag GHI G bty Jarall Cuhall (g pma sladinly ¢ DLl dpal)

tluagdl)

sl s paliie JS laae il (a0 jualic A 8 hand) 1
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