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Electrochemiluminescence Determination of Mo(Vl) Content in Beans
Based on Polyluminol Composite Modified Electrode

XU Yifeng, XU Cheng’e, XIONG Haitao

(School of Chemical and Environmental Sciences, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: In this study, based on the sensitization effect of Mo(VI) on luminol electroreduction luminescence signals,
combined with the amplifying effect of graphene and positively charged gold nanoparticle ((+)AuNPs), a novel
electrochemiluminescence method for sensitive and accurate detection of Mo(VI) content in legumes seeds was established.
The Nafion-graphene/(+)AuNPs/polyluminol composite modified electrode was firstly prepared by the drip coating method,
and then (+)AuNPs and luminol were modified on the surface of the Nafion-graphene composite electrode by electrostatic
assembly and electrochemical polymerization technology. The composite modified electrode was characterized by cyclic
voltammetry and ECL technology, and the experimental conditions for determination of Mo(VI) were optimized. The
results showed that the optimal experimental conditions for the determination of Mo(VI) were saturated borax buffer
solution, potential scanning rate of 100 mV/s and concentrated time of 13 minutes. Under the selected conditions, the
concentration of Mo(VI) was well linear with the enhancement of electroreduction luminous signal in the range of
5.0x107°~1.0x10"® mol/L. Detection limit of the method and relative standard deviation (RSD) was 2.1x10~° mol/L (3o,
C=1.0x10" mol/L, n=11) and 2.4%, respectively. This method had been applied to the detection of Mo(VI) content from
soybean and mung beans. The recovery rate was between 91.42% and 108.0%. This proposed method is simple and
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economical, and is expected to be applied to the accurate determination of Mo(VI) content in other beans seeds.

Key words: polyluminol; electrochemical polymerization; electrochemiluminescence; soybean; mung bean; Mo( V)
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Fig.1 Preparation illustration of polyluminol composite modified electrode
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IS AT GRS R T IE HL AT AN R i — 2B R T
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A A S TAT 1) B L AR RS SR BB 43 TE FL AR, AT
AEIE L F A 7 5 LA 1Y [Fe(CN) P #-%EHTE
AR B b R 1, SEUE I AR R A e
JRE ARG R, L 5 2 BH Nafion-Graphene/
(+) AuNPs YEEMIAA IR, B A 22 1Y B T8 5224
AT — BRI .
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~100-
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AL (V)

B3 ARFEMEMFRTE [Fe(CN) I HUARE TR R 22 1A
Fig.3 Cyclic voltammograms of different modified electrodes
in [Fe(CN) (> /* electrolyte
¥ : a: Bare GCE; b: Nafion/GCE; c: Nafion-Graphene/GCE; d:

Nafion-Graphene/(+) AuNPs/GCE.
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HERFZ 2300 a.u., 2T REECHEGAE A EE 1,
BOKTEE G 55 WAL A2 R OGAE S T LI g Mo
(VD i 5774 Mo (DR, RIS %
M IR T —3 PRI, AR TAEEE T iy A
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A 1004 b
ol
1001
< 200
%; ~300- ¢
4001
5001
6001
10 08 06  —04 02
LN (V)
B

A= LOLES (au)
=
S

O'P;: 0.4 : ' :
-1.0 —0.8 —0.6 -0.4 -0.2
HLE (V)
Kl 4 REMEM AR AR IR I (A) 5 Rk A BOLMR
5 —i A& (B)
Fig.4 Cyclic voltammograms (A) and ECL signal-potential
curves (B) of different modified electrodes

£ : a: Nafion-Graphene/( +) AuNPs/GCE; b: Nafion-Graphene/
(+) AuNPs/Polyluminol/GCE; c: Nafion-Graphene/(+) AuNPs/
Polyluminol /GCE Hil A Mo(VI) (HEE 1.0x107" mol/L) .
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2.4.1 HARSE RGBT B AERE SN A BT
Mo (VD) a4 IR B K 55 B4 B IS A b 2 A e B K
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R(5.58) . XAlfEsEH THEE pH BN, (AR 1075 5
R NI =R = oY =R f 0K =1 S R ] (358
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Table 1 Influence of reaction medium
N f@ﬂl@%“ Na,CO, NaHCO, NaOH
A (0.1mol/L)  (0.1mol/L) (0.1 mol/L)
{EMELLS/N 5.58 131 1.02 2.41

T Mo( VD) JEE: 1.0x107 mol/L; G EL A7 JEFEl: —1.0~—0.1 V; EKIHK

. 1.0x107° mol/L,

2.4.2 Mo (VD) 1y & R TR X HEMT AR R T b2 &
SerE gy sE Wiz a5Y 32, Nafion-Graphene/(+)
AuNPs/Ployminol &1 (14 5 & HL.K 5 Mo( VD) #H &
YEFRRIBSTRIAS ], =2 m ks RO G AR . Ry
e, A % 2X T 5~20 min Z [H], Mo( VD) 542 &1
T E A E S B AR RO GER AR TE L. AL S
ALAL 2B 13 min 5, R B UI HR AL E KR
SR IR R, FRAEAR B A/EFRS ], $50 i fkeE
BAF T IEALEREAZE . X LA Nafion-Graphene/
(+) AuNPs/Ployminol &4 HL A% XT Mo ( VI)H — & 1Y)
AN, H—@EWE 8 Mo( VD) AT LITE 13 min A
TG i A AR PR 0T A8 B B AR . R, SEEe e
Mo (VD) e A-EEAEA A 13 min.

—+—
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14001
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Fig.5 Effect of different concentrated time on the enhancing
ECL intensity of the modified electrode

TE: BOSEA e A AED, 14 6 [A]; AL R 100 mVis.

2.4.3  FHEECRIMEA FE B 2 AT AL OB E S
B AE LRSI A T, ARSI EANE]

A4 3 (40~150 mV/s) T, Wll5E T i A B Mo
( VD) HijJ5 Nafion-Graphene/(+) AuNPs/Ployminol &
i R R T Y H A2 R OETRE . K] 6 G AR, £E
40~100 mV/s FAF# A8 [l P, BEFA R E R3O,
Mo (VD) XHEHi B b F 180 1 IR A B i Ak &0
B AEORR B e 3 i B v AR R G 100 mV/s
B, B bk Y enm EH R B R R X ULEH
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Fig.6  Effect of scanning rate on the enhancing ECL intensity
of Mo(VI)
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Table 3  Analysis results of the selected samples (n=3)
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