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Determination of Lead (I1) in Some Vegetable Samples by
Electrochemical Methods Using Modified Carbon
Electrode

Ahmad Abo Hajer *, Ahmad G. Halabi ™"
* Department of Analytical and Food Chemistry, Faculty of

Pharmacy, University of Idlib
** Graduate student (PhD)

Abstract

The lead (I1) ions were determined in some vegetable samples
by electrochemical methods using the modified carbon electrode with
PEDOT: PSS. This electrode is characterized by its selectivity and high
sensitivity to lead (11) ions, in addition to its low cost and toxicity. The
cyclic voltammetry curves were show using the modified carbon
electrode with PEDOT: PSS and by applying the optimum experimental
conditions, two peaks for lead (I1), the first corresponding to the
oxidation peak at the potential (-360 + 10) mV, and the second
corresponding to the reduction peak at the potential (-550 = 10). mV.
The values of the oxidation peak current density were linearly
proportional to the concentrations of lead (1) ions within a range of
(1.0-25) x10° mol.L™t. The lead (11) was deposited on the electrode
surface by applying a reduce potential (-650)mV for 30sec, then
chronoamperometric measurements were taken by measuring the
current density of the lead (I1) oxidation when applying a constant
potential (-350mV) to complete the oxidation (deposition) for 30sec.
The current density values were linearly proportional to the
concentrations of lead (Il) ions within a range from (1.0-100)x10"
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®mol.L* (r =0.999), with a percentage standard deviation not exceeding
4.08%, And the LOD was 0.19x10°mol.L*. This method showed high
selectivity and sensitivity for determining lead ions in some vegetable
samples. The comparison of the results obtained with the results of the
analysis with the atomic absorption spectrum gave good accord.

Keywords: Lead(ll) determination, Cyclic voltammetry, carbon
electrode, Chronamperometric, PEDOT:PSS modified electrode

Corresponding author: Department of Analytical and Food Chemistry, Faculty of Pharmacy, University of Idlib.
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, 2.0x10** (g) 1.5x10 (f) ,1.0x10* (e) , 0.75x10 (d) , 0.5x10** (c) , 0.25x10* (b) , 0.1x10*
2.5x10 (h)

Gin plAE by AN Galwa)ll Ayl Ljiag aalsig Q) cibiaial) —4-4
.PEDOT:PSS salas Jazall 9081l
Lia g yualsig Sl iliiniall Caewsy sdled 5)sShal) il Jag y ) aladn aly
et of g G ((7-A) 8y IS 8 LS S Galayl) didlae (ge dad
OS5 Sy ) A L ABUSy ¢ laY) A Lo AIES oy (3l dlieall Al s A8l
(1.0 - O gl Galayl) Dly & S5 we ok I g ke dauliia
e Adilgia (gHlal) iaiall Ablaa of G L (7-B) o8, J<all 100)%10°° mol. L
(R2=10.999 Jal&ill adl) L) Jalas) Y =0.111X + 3235 :adall dxeal)
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Mly—a <5 Jid X emAJem? s Lo 48US dad Jia Y o Lle
Jsaadl 3 Gy adl) (lal) Jaiall Glaes e 34y .nmol.LEpal )l
Grsa pl333 s (iag palyiq KU Jalails ala)ll Bls & a3 w3l ¢(2) o)
Logy 8l e ddline 3Sh Ak dullaal (PEDOT:PSS salay Jaxall (5080
Cahai¥) ad glat ol Giaa Baua d8ay doblanl) AAlnl cijaan L el A )
Cun da il @ el LS L (4.12)% o RSD% (s5iall (ol (g)lanal
o oS (oSl aa Aad Gl 235 .(97-101.05)% (o duela i) o sl
e 0.19x10°mol. L (g5l i 4iaid ilSs ([25] LOD(k=3)=kxSa/b il
[25] LOQ(K=10)=kxSa/b &all (e oSl (ol an lipasn SIS .PB2* sl
oSl dsleall e Ju Lea ,PB?* dal (10 0.63%x10°mol.L™ (g5les 4 Liaash
Balas Janal) OsS (9uan o233 il (Fiag paalsig I Jabaills alall uaa]

A B
20 20
ﬂ;‘IS 9 y=0.111x + 3.235

P Y % 16 | R* = 0.999 o
E E
2 0 g g
E E B
2 59 A @
£ \ 2 £
g o — -
a = &
£ 7 g

=54 - P
7 5
3 // [ &)
O g4/

\
-15 + T T T T 1 0 20 40 60 80 100 120 140
. 9 1
o 10 20 0 40 50 Concentration of lead, * (10" mol.L")
Time (Sec)

e Aldd Auiag paal g KU limiall 3(7-A) o) JSEI alatiul galiayll glall Jinid) (7-B) 3, <l
SR B Al Jag il Gara pabia)ll e L yail) Jag yall (paia Alall (5500 g pusal Jalsall (sl
(1-100)x10° mol.L™* N=6 _uball ¢y s, Bl

i o235l (gFiag palig S il Galayl) 3lsd 2383 1(2) a8y Jgaad)
bl L da g, (e PEDOT:PSS salas Jasall (550 1
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6) oLl s2e DA daially 5 o
)¢ ° sl oy DA daally 1) | SH

Ll .
nt d(e* 6 Intra-day (n=6) 3galal
nter-day (n=
. JL)AH SD KWOA| (10_9 M)
R% | RSD% | =% R% | RsDy | >4%SD
10°M 10°M

97.00 | 412 |0.97+0.04| 98.00 | 4.08 0.98 + 1.00
98.00 | 3.67 |490+0.18| 98.62 | 341 4.98 + 5.00
9850 | 3.35 [9.85+0.33] 99.60 | 3.11 9.95+ 10.0
99.15 | 2.57 [19.83+0.51100.05| 2.29 | 20.01+ 20.0
99.85 | 2.12 39.94+0.85101.05| 1.83 | 4042+ 40.0
99.85 | 186 |59.91+1.12100.50| 1.57 | 60.30+ 60.0
99.09 | 1.70 |79.27+1.35 99.67 | 140 | 79.74 + 80.0
99.89 | 1.54 [99.89 +1.54 100.28| 1.24 | 100.28+ | 100.0

GA] dama 3l dgag Jris Alalal) cMAl —5-4
Ni2*, Fe®*, Cu?*, Sn?* Zn?*, adull diwall 3))s-all 2smg 58l Ly
3 dallaal) e dlad e ja ey @lldg ,Cd?, Hg?*, As®, Ca®*,Cre*, Co?*
e b 3 e Al Wl dullaed) poes (g9n3 Cumy  dRire 33y 4 ST ddlide
Qllaall i g yunalsig I ol cupal L1x10° MOl (bl )5
sdie zraeay (53 Adamall 52y 35 a0k, Al Aunyatl) Jag y i (aia Aalad)
2 2 &5 ,5% (sslaw s ST palasll 1S5 saas b ggiall aaill Ukl
3539 O Joaalls diall ilidanall (e 2223 (3) ) Jsaall b dlaalal) clalxl)
S asa Iy S 5y S agaadlSlg DN yaally S S 5y
Dy 2aad b Alle) s Y ALl dSally ( SOAN g Sy  SOAN &) s
O s b oabasl) Blsd S5 e ciaia 740 Jlsss 51 585 V) Galia)l
olail 3)ls 5 dgagy Ciea 200 Mons ST S0 SN il 3ls b 3sa
cpabal 3))pd aans b dile] Gl g8 Ciaa 300 Jon ST S0 Sl
g lals 83wl g elbiar AU Galailly v il 3)ls (e IS o ey Jlass
o) ) (e Joias . AU ala)ll g oYy 52 S CliseS a (e A
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Baley Alaaall (oSl (gl ua alast ol dagiall dobidanl] ddhl) Al e
Al Clisl) G b Galiayll 3)lss 1as3 3 PEDOT:PSS

1x10® W3S pabuasll lsd paad Ao Ldamall sl Gans agag Juds dlualall cMAIY :(3) a8 Jgand)
.PEDOT:PSS salas Jarall 380 (Gun alaiiuals (§5ia g pualsig S Jalasls mol. Lt

el sl
fcation/ P | ey | RSD% | oa, “jﬁfsﬁﬂ‘ Hhunall 53,020
Variation %*
(RPIUPEY
0.00 0.0 1.96 0.020 1.020 N

Az a
900 +4.9 1.86 0.02 1.070 Zn%*
740 -5.4 3.11 0.030 0.964 Fedt
300 +6.3 2.30 0.025 1.085 cu®*
950 +4.7 2.05 0.022 1.068 Cd?*
880 5.1 1.86 0.018 0.967 Hg?*
750 -4.9 4,02 0.039 0.970 Ca?*
920 -5.0 2.89 0.028 0.968 As®*
1000 +5.2 2.32 0.025 1.073 Ni?*
200 +5.9 3.24 0.035 1.080 Sn?*
870 -5.4 3.21 0.031 0.965 Cr3*
960 -4.7 2.88 0.028 0.972 Co?*

s 39ms s paba)l) 3lsd 3:55) 1 = Variation %* ssial) all Uaall”

O3 bl Dlsd 5:55) [( Asaal) 53,LAN 25ms0 palia)ll 2)lsd 385 — dRaas

100x[(dasmn 2yl5 293
dglaad) clindail) -5

Janall oSl (g unn plads il (g g aaalgiq KU abasl) diyla Guaas o

(il (ala) Hladll Glie (a4 ala)ll vasal PEDOT:PSS sl
Coyeal) olsa (30 e Lo We ally Gala Gagin 5 3y thaie 8 deg) bl (5 i
(4) o) Jonall maasy L als Airey Aol daladll g jaliall elially suall
e US (B palaa)ll yls il L)hall L) ddyl Gaudaiy oS sl 5L
O e lasial] ol Cingli Cun (e daiage) Spanall jladll Glie Jllas
@S sl il G Alae «(5) ) Jsaad) g5 .(98.40-100.2)%
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Adlibae zilig Lalies) ) A0asl 25l L adll Gl 3 (al o)l
333531 PEDOT:PSS s3les alaxall (50,0 (g5lasa alaii ol 2unlSa) 5S35 120 .t
ol 5 505 e gglally el

el BLaY) Ak jLadl) clie gan b pabal Ylsdl asl) aaadl) il :(4)ad) Jgaad

Sl )
Jgalal <5l . ..
R (% S g Baasall duial)
( ) SD a4l 108 M (n:6) .
108 M (n=6)
- 4.60° +0.04 -
08.40 | 2.46"° +0.08 2.5 Gleadl
100.2 5.01 + 0.09 5.0 (Chard)
08.93 7.42 +0.11 75
- 4.2(3* +0.05 - i
98.84 | 247" +0.07 25 (Spinach)
08.97 4.94 +0.09 5.0
99.07 7.43+0.11 7.5
- 2.10° +0.04 -
99.34 | 2.48" +0.07 2.5 g Laill
99.97 4.99 + 0.08 5.0 (Mint)
100.04 | 7.503 +0.09 7.5
Dbadl) Gl & s3sasall alia)l due 1S5 b Lan (A La Ll
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oabiaiad) Ldlbaas Julatlly (5ia g aalsig Sl Jalaills galual Llgd waad s Ailha 2(5)d) Jgsall

G

oabaia¥ ) ey Jalal) sk

Lf,)ﬂ\
(n=6)

sl 2 ke

(Siag yalsig I
(n=6)

Pb?*(ug/g)+SD

Pb?*(ug/g)£SD

2.36 +0.09
F=4.00
t=-2.16

2.38+0.05

2.24+0.09
F=3.24
t=+1.11

2.18+0.06

1.10 £ 0.07
F=3.53
t=+1.72

1.09+0.04
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