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Figure 1 Preparation process of phenol molecularly imprinted electrode
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Figure 2 Peak current of different elution time molecularly imprinted membrane

T B BELZE AT AR 5 T R, e B A9 S 5 B Xk - G Hy OH+ NaOH=C, H; ONa-+H, O,
2.2 SFEHTRABAERIE
2.2.1 EHIRLEFEM L)L 0.1 mol/L EALH +5 mmol/L ZE 4 +5 mmol/L WEEALHIR S K
CRRLE 1 1 2 DAEFERE XN W R AE AT BRAR L RAE . AE—1~1 V (1% AL A5 30K 6] 09 98
IR 22 & 5k & ot e iEA T 43T

V6 41 28 - 0 2R W3 3 B 30 R A2 A5 SRS S T R TR MR R I T AT SRR G AR R R
[Fe(CN) """ By SRR JEAT o 8] 42 30F 522K [ 20— B3 i fh 2 A5 S i 1 40 T BRI 200 . ANIET 3 CAD 1T
DL 31 B30 oA R R AR Al o0 AR 1 B 4R d 2 B RO B LR LR AR AR R A 0. fR
e T DU UE 4 F AR 220 TR TR R A T 28 1 55 A — 2 BUR 00 5 1 RE 22 1O 2R I 43 B A L X2 B0 NGl
BB T [Fe(CND " I bl 2 18 & A= SR S S g . F & 3(B) AT, 28 e i S Al 43 2R 8 )5 1) B3
AR AR A UG FEL VI 6134 A A VI A B 30 H A AL AR DA R IR A 2171 nA L X Ll 36 Y B a0 fEL I 25 0ok R O VR
JUhJ5 AE BN 3 B ER WY BT 5 B AR 4R S R A B L O AR B H I R A ISR R 8 3 i L oS R
T M, [Fe(CND, 1P 3135 4 sl 38 1T & AR Ak 348 T 2 N T 6 Ak Ry LS 5, 00 00 J 9 B0 3 R Al 1) i
HLIG . AR BRI HE AR (1] 3A) Bl T 2% 1 () A 7 55 350 i RS, 3R T I FL XU A3 [ Fe (CND IV iE B 21 g
W 2% 1 2 2B R AR RN T 2 Ak R PR A 5 o 00 P TR A /N . R LA ) AR D LR K /N R 7040 nA L BEIBE
Jei ) B3 F R AR AH U FELURE A 4000 nA L, R BH R R0 19 11 300 FR AR AT AT 5 40 A5 43 - S ik ZE I, BRI AL X
H AR [ Fe(CND *7 53k d M 1 545 Ak LG 5

10 10
sl (A) a a—RR I B) a a—PES
b—EE S | b——R kM
6l oA Ep 5
4t b
< < Or
£ 2t £
T T
=3 ]
v; O r v; S+
B ol ES
Beca i “10k
_4 L
o1 . “15 |
_8 L %
— 1 1 1 1 1 — 1 1 1 1 1
=3 0.0 0.5 1.0 N5 =3 0.0 0.5 1.0
HLE/V HLE/V

3 CADS ] A B )0 B K 222 5T (B) 73 BV 3 v A 58 e 115/ 19 706 4K 42 it &

Figure 3 CV curves of (A) different electrodes and (B) molecularly imprinted electrode before and after elution
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Figure 4 AC impedance map of different electrodes
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Figure 5 SEM images of (a) 0.1 g/L chitosan, (b) unmolecularly imprinted membrane,

(c) phenol molecularly imprinted membrane
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Figure 6 DPV of phenol in different concentrations
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Figure 7 The calibration curves of peak current versus phenol concentration
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Ry 2 G ORW F EI 3 L AL A AT R 0 IR L AE S S IR R B e AR DT R AR E T 5 pL
10 ° mg/L 2Ry He I A F 3 JEC VR AP o SRE2E 3 ik b ik o 6 23 43 1 B 30 oL Ak 2 A% g AE ) A5 S 8 A5 1 R
HELLME 6 YK, X AR 43 F B 300 F A 27 A% B AR A A S0 A5 N AE SR E 6 W, I HLTRE (nAD RIKH
2842.,2884.2836.,2808.2832.,2882, H:AHXS A5 i 22

SD—JZ(I,I)21X1OO%—2.73% (2)
i=1 n

AT LA S AR B 43 7 E1 I e A0 A SRR AR X B v O 22 O 2. 73 %0<35 %6 O BT R AP R s B
XA B A [ A S 36 2% F T It 3 W, SR SN 10 K 25 R R BT, DI SE 5 K e HR U AY w7 {4 3
93. 7% i E 10 KI5 R FER] 90. 320, AT AT LS B2 A% B BoAT RAF iR E 1
2.6 SFETRAFEBRFHTHIE

o i) 8 ) 0 BN IR LB T8 3 X010 " mag/ L R RE B A Ty Y 4T A IS R T SR 22 4 K e g 0 s R
WA P o P 3 531 A5E 0 T e R A YT L DN )R T TR LI A R U R R AR AL IR 1. R
TIANX K=AL /AT, ik AL, D928 RN % By BT 7= Az 9 e e 38 A2 AR (EL . AT, D 18 35 2% B 1) IR
N 04 B AR B e R R AR A (ED R HE T IR B T AR Ll S A B H I L DR )R T
PR/ o 3d A5 3 B0 PR R A B o0 1 B R A AL O 2R A R S P TRU BE T L ol TR 0
TV SR A g A TR 2 THT 14 B0 320 I R A IR 6 SR RS T ) BTG 23 0 A — 20 D A I 00 1 B S
SR 5 2 T Xk HC A 0 R A0 2 588 L A R LA R AP I R R

F1 HEYRIEHNERTFH MW

Table 1 Effects of coexisting substances on phenol determination

i 25 FRE U HL IR &bu%%ﬂim% %@ﬁ/fﬂt%ﬁ’— AL AL Fh i
(nA) L (nA) U L IE (nA)

i 2959 2617 2641 342 24 0.07

PR 2959 2617 2655 342 38 0.11

] 2% 2959 2617 2680 342 63 0.18

2.7 HEmNE

T5 44 AR T8 T R e Y SR TR 2R AR 2R T XL B 100 mL 95 44 WK R L ek nEDTIE S L FH IMOR T 9 o
B3 pL B VEWOKAE TR s SR 25 43 ok ks I U v, T 080 L 15 2 1 R A P R 1) 2 8L, B A5 B A 22
{EAH A7 B o il 2 o AT 11 D5 44 W R 0 B i, BC10 pL VREESH 10 ° mg/L 2RO T
A 7KEE B A R T (R SR 22 43 ok oo vk DO 5 YR 5 VAR P 0 P VAR L 4 b R T VR T A BITE B VR R T 1 i
AT T3 L [l W3R A 95 2R 3 B AR 15 0 1 B0 3 v Ak 2 A% G B P R AT Tk, ansk 2 s,

R2 KEFEBSERN

Table 2 Determination of phenol content in water samples

o I, I, I.—1, RN FHH A X A Jing ik i o] i

i (nA) (nA) (nA) (10 *mg/L) (10 *mg/L) i 22 (%) (10 °mg/L) (10 *mg/L) 73]
1808 942 0. 0425

KR 1890 2750 860 0. 0390 0. 0411 0.15 10.7 9.86 92.15
1825 925 0.0418

A5 55 2 K A & Bl 4. 11X 10 ° mg/L, A (3 e /K K BREE B b ) (GB 3838-2002) 1] 17K
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3.55X 10 mg/L. FEARTE R B B2 6 R 1 00 2 2K 1 () Je B AG H B R 0. 064 mug /L2, i i 45 1 43 F ER
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PR A I A6 728 14 235 1% o AT LA Shy A 000 4 412 {3k — R AT SE 1 Ik
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Preparation and Application of Phenol Electrochemical Sensor Based on
Molecularly Imprinted Polymer

HU Wen-ying”™ . LIU Tao, WU Qiang-giang
(College of Environmental and Biological Engineering s Putian University s Fujian Key Laboratory of
Ecology-toxicological Effects & Control for Emerging Contaminants s Key Laboratory of Ecological Environment

and Information Atlas, Fujian Provincial University , Putian 351100, China)

Abstract: With phenol as the target molecule, acrylamide as functional monomer, methyl acrylamide as cross-linking
agent and azobiisobutyronitrile as initiator, the phenol molecular imprinted polymers were prepared by solution
polymerization. Based on self-assembly technology. the adsorption process of polymers on the gold electrode was enhanced
by the sensitization of chitosan to prepare phenol molecular blot electrochemical sensors. Scanning electron microscopy
results showed the surface of imprinted polymer presented many grooves and many voids. The successful preparation of
electrochemical sensor was verified by cyclic voltammetry (CV)and AC impedance (alternating cuncent impedance). By
optimizing the experimental conditions, the peak current time was best when the time was 20min. Phenol concentration had
a good linear relationship with peak current within the range 6.7 X 10 °~24.6 X 10 ° mg/L, and its detection limit was
3.55X107" mg/L. The prepared sensor was used to test the water sample to determine the phenol content, and the effect
was remarkable.

Key words: Phenol; Electrochemical sensor; Molecularly imprinted; Solution polymerization
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