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Fig.2 Cyclic voltammetric curves of hydroquinone(A) and catechol (B) at modified electrodes
A:a.GCE; b. Ag/GCE; ¢. PLM/GCE; d. Ag-PLM/GCE. B:.a. GCE; b. PLM/GCE; c¢. Ag/GCE; d. Ag-PLM/GCE; PBS:pH =3.0;

scan rate ;20 mV/s
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Table 1 The peak potentials of hydroquinone and catechol on different electrodes

Analyte Electrode E lm/ mV E },‘./ mV AE/mV Analyte Electrode E lm/ mV E rw/ mV AE/mV

HQ Ag/GCE 328 300 28 CC Ag/GCE 426 396 30
PLM/GCE 315 290 25 PLM/GCE 426 401 25
Ag-PLM/GCE 316 284 32 Ag-PLM/GCE 421 391 30
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Fig.3 pH-dependent cyclic voltammetric curves of hydroquinone (A) and catechol (C) on Ag-PLM/GCE and the

pH-dependent peak potential of HQ(B) and CC(D)
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Scheme 1 The reactions of HQ and CC occurred on modified electrodes
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Fig.4 Cyclic voltammograms of hydroquinone (A) and catechol (C) at Ag-PLM/GCE in pH =3.0 PBS(A) and the
relationship between the peak current and square root of scan rate( B(HQ), D(CC))
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0.52,0.56, 0.60 V/s; ¢(HQ) =¢(CC) =5.00 x 10 > mol/L
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Table 2 The diffusion coefficiencies of hydroquinone and catechol on different electrodes

Analyte Electrode Regression equation Correlation coefficient  Diffusion coefficient/ (cm? +s 1)

HQ GCE T=1.044 x 1075 +2.331 x 10 ~4;~1/2 0.9917 3.67 x107°
Ag/GCE I=-2.671x107% +5.013 x10 ;=12 0.9973 1.70 x10~*

PLM/GCE I=-2.313x107° +5. 130 x 10 ~*; =72 0.9983 1.78 x107*

Ag-PLM/GCE ~ T= -2.245x107° +6.079 x 10 ~*; "2 0.9956 2.50 x10~*

cc GCE I=1.245x107° +1.415 x10 412 0.9938 1.35x10 73
Ag/GCE I=-3.899 x107° +6.694 x10 ~4; =172 0.9973 3.03x10°*

PLM/GCE I=-5.109 x10 7> +5.705 x 10 ~*; =72 0.999 1 2.20 x10~*

Ag-PLM/GCE  T= -2.338 x107° +7.017 x 10 ~*; 12 0.9952 3.33x10°*

2.3.3  EopmMobREFRRAEFA RS RHZE KR ZIER HQ F1 CC M A6 1R AT T8 4%,
ZERRY], LK R 0. 07 V(HQ) F10. 08 V(CC) ; ik 9 B 0. 06 s(HQ) 1 0. 07 s(CC) 5 bk it [i]
F2 0. 08 s(HQ) #10.4 s(CC) s LA H 4 0. 001 V(HQ) F10. 006 V(CC) i, e At 378 ik B 5 K AHL o
2.3.4 TARMK BERAFEEARTE HIARBITIEN HQ F1 CC #1703 , AT (2
PRI U= 75 RE A H BRI E 45 R L2 3
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Fig.5 Chronoamperometry of hydroquinone (A) and catechol (C) on different electrodes and the relationship curves

between I and ¢ "> (B(HQ), D(CC))
a. GCE; b. Ag/GCE; ¢. PLM/GCE; d. Ag-PLM/GCE; C,D:a. GCE; b. PLM/GCE; ¢. Ag/GCE; d. Ag-PLM/GCE
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Table 3 Linear equations, regression equations, correlation coefficients and detection limits for detecting HQ and CC

Analyte Method  Linear range/(mol-L~") Regression equation Correlation coefficient ~ Detection limit/( mol-L ")

HQ Ccv 8.00x1077 ~1.00x10°% I, = -0.1955-2.781 x10°¢ 0.999 0 7.0x1077
I, =0.2788 +2.754 x10°¢ 0.9980
1.00x1073 ~1.00 x10~* [, = =2.353 -1.023 x10°¢ 0.9916
1, =2.564 +8.840 x 10*c 0.9909

DPV  5.00x1077 ~1.00 x10~° I=-2.52-1.207 x10%¢ 0.995 4 3.0x10°7
1.00x107° ~1.00 x10™*  [= -13.48 —=1.392 x10°¢ 0.994 3

cc cv 8.00x1077 ~1.00x107> I, = —0.1423 -3.046 x 10°¢ 0.9930 5.0x1077
I,=0.1222-2.266 x 10°c 0.9900
1.00x1075 ~1.00 x10™* [, = -=2.269 -1.072 x10°¢ 0.996 1
I, =1.520+9.345 x 10%¢ 0.9928

DPV  5.00x1077~1.00x107°  [= -1.016 —1.205 x 10%¢ 0.996 3 1.0x1077
1.00x107° ~1.00 x10™*  [= —12.47 -1.493 x10°¢ 0.990 6

FI CV 5%t 5. 00 x 10 ~° mol/L [ HQ H1 CC #E4F 30 YOF-A7 2 (19 RSD 430514 3. 6% F1 2. 4% , %
M A AR E 10 d, BN E 50 Yk, HQ H1 CC A S AL T 0 i A R AR | U6 HR AL S I A8/, JEAR AN AR
Ul FAR LA AR T e P RO e R 4
2.4 ZIF_EF0ERE ZERAY E RS E
2.4.1 pHAEssdE =@ Ao 46X B B BT E 69w 5.00 x 10~ mol/L (i HQ il CC IAFHT, B 25 ik
TEITR B HEA TR o 45 W), 76 pH {8 3.0 ~ 8.5 JEHI P, HQ 1 CC A& A iy (o7 B pH {2 Al 3 K 171
P, WeHL TG pH {ELAY3E RSG5 08 76 pH (3.0 ~ 5.0 I, HQ fy 4 i it Ji A2 fb A K, HL CC
fEpH =3. O, W i K 5 24 pH > 7. 0 I, AL I L i i 22 /N s 76 pH = 5. 0 [5F, HQ F1 CC 1943 B RICR
U G2 TR T AT R U AN B ROR 8 pH =5. 0 0 IR I SR Lo
2.4.2 fathik B AR B A AR BN R H e 165,00 x 10 7 mol/L [ HQ F1 CC HLA7 T, picds
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FU AT S0, 5 3R], 7E 20 ~ 600 mV/s JuE N, B s 203 0, HQ Fi CC /Y ALl Alid
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N 6 4 Fig.6 Cyclic voltammetric curves of 5.00 x 10 > mol/L
$7:8.00x107° ~1.00 x 10 ™* mol/L, I, =0. 5220 - .
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5 HQ ¥ J3E 928 4 90 BB RIS B BR 23 31 289 :3..00 x 10 7° ~ 1.00 x 10 ~* mol/L, 1, = —0.9416 - 8. 862 x
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Table 4 Linear ranges, regression equations, correlation coefficients and detection limits for

1/BA

simultaneous determination of hydroquinone and catechol

Analyte  Method Linear range/ (mol-L~") Regression equation Correlation coefficient — Detection limit/(mol-L™")

HQ cv 3.00x107°~1.00x10~* [, = —0.934 -6.743 x 10*¢ 0.990 5 1.0x10°¢
1, =0.9389 +4.108 x 10*¢ 0.9932

DPV 3.00 x107% ~1.00 x10~° I=-1.275-5.787 x10°¢ 0.990 0 8.0x1077
1.00 x107% ~1.00 x 10 ~* I=-6.555-6.102 x 10*c 0.992 4

cc cv 3.00x107°~1.00x10~* 1, = —0.6492 -5.799 x 10*¢ 0.9957 1.0x10°¢
1, =1.004 +6.958 x10*¢ 0.992 4

DPV  3.00x107°~1.00x10">  I=-1.883-7.619 x10%¢ 0.990 2 5.0x1077

1.00x107% ~1.00 x 10 ™* I=-8.893 -6.572 x 10*¢ 0.9916
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Fig.7 Cyclic voltammetric curves(A) and differential pulse voltammetry curves(B) of hydroquinone and catechol
From a ~h:c(HQ) =¢(CC):3.00x107%, 5.00 x107°, 8.0x107%, 1.0x107°,3.0x107°,5.0x107%, 8.0 x107,
1.0 x 10 ™* mol/L

ey Al
FE 10 mLYREEH 5. 00 x 10~ mol/L ) HQ I CC IAZRF R P AT TR SL 5, Y FR VPR ZEAE £5%

LT, SAE9 B Fe Pt (me) J9: K™ Na ™, Ca® \Mn** Zn*" Mg®".Cl~ 802~ \NO; .CO3~ PO}~ .C,H,0H
12 JRZR (=1.0 mg, Az 50,037 (0.2 mg) 517 KM (0. 1 mg, W FEH T4k, AL TG
FA) s A FOEF LR (0. 1 mg) o AT L, A7 s A B B M A5 , — IR 1T L B T 72

2.6 RO
W— g TS W KRR, ] pH =5. 0 1Y PBS W2 10 mL, $Z 5050 )7 VA AT E , 4 2R LR S
x5 HROWHER
Table S Analytical results of samples
Sample Analyte Found/ (mol-1.71) RSD/% Added/ (mol - L71") Recovery/ %
Waste HQ 2.6 %1073 3.4 3.0x1073 101.3
Water | cC 1.3x10°° 4.1 3.0x107° 97.6
Waste HQ 6.9x107° 3.2 5.0x1073 99.8
Water I cc 7.4 x107° 2.6 8.0 x10 73 102.4
:h N
3 én w

M PEPIR LR AR L-FP B R 3R A I A AR B e A A b, 1 4 T RB 20 R L-W i & IR 18 1 v
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Simultaneous Determination of Hydroquinone and
Catechol at Silver Doped Poly ( L-methionine )
Modified Glassy Carbon Electrode

CHEN Huan, MA Wei, SUN Dengming *
(School of Chemisiry and Materials Science , Huaibei Normal University , Huaibei 235000, China)

Abstract A silver doped poly( L-methionine) modified glassy carbon electrode was fabricated through cyclic
voltammetric method. The electrochemical behaviors of hydroquinone and catechol on the silver doped poly ( L-
methionine) modified electrode were investigated. In a phosphate buffer solution with pH =5. 0, the modified
electrode gave a pair of redox peaks at £, =0.228 V, E  =0.162 V for hydroquinone and £, =0.347 V,
E . =0.287 V for catechol at the scan rates of 100 mV/s. Two peak differences for oxidation or reduction were
119 mV or 125 mV, respectively. Under optimized conditions, the oxidation peak currents were proportional
to the concentrations of hydroquinone and catechol, respectively. The linear ranges for the simultaneous
determination of hydroquinone and catechol using differential pulse voltammetry were 3.00 x 10 ™° ~ 1. 00 x
10~ mol/L. The detection limits were 8.0 x 10" mol/L for hydroquinone and 5.0 x 10~" mol/L for
catechol, respectively. The as-established protocol was successfully applied for the simultaneous determination
of hydroquinone and catechol in waste water samples with satisfactory results.

Keywords silver doped poly ( L-methionine ) modified electrode, hydroquinone, catechol, simultaneous

determination , cyclic voltammetry , differential pulse voltammetry



