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Abstract: It is of great significance to use a simple, rapid and sensitive detection method to detect
heavy metals in food. Screen-printed electrode (SPE) has obvious advantage in the field of rapid elec-
trochemical analysis due to its characteristicis of small and portable, less sample consumption and
low cost, and it could realize the rapid on-site analysis on heavy metals and other pollutants in food .
The concept, manufacturing technology, preparation materials and modification materials of screen-
printed electrode are mainly introduced in this paper. Meanwhile, the application and research prog-
ress of screen-printed electrode in rapid detection of heavy metals are summarized, and its current sit-
uation and future development trend are also discussed.

Key words: screen-printed electrode(SPE) ; heavy metals; food; detection

BEE Tolk A= =i H i &, AR SRS R E, T am s s EEN, Eemisi
BRI EA A, MR T A 2O RN R, R i E R A B A
o AERZ RN TTiES, ALk R R REE . M S A e i T E e )m
ERARGEIN o T 22 90 ED R AR DAL /NSRS . RS R L IR, EENELE, TR RSP A e b A
AW ARSCETEANZE T 2200 il A B AR it v 4 DR ARG 5 T ) S P R, U A 2
DO T3 ) L AR 18 J57 P A R e < ) PR I i (22 R =

1 2MEPRlH AR

22 P EN B A — 5 S AR A HARGE B SE R, B IRT 19 R RIH R T —Fh SR 4L
AR, FEESALERE BRI AR BRI, T TR ROt R A 5 k0 1 22 I ERIRR o
U ZZ I EN R AR FI B EAT L@ IS G 2B A VE 22 B En ki, A AR . GO EEHE | (RAFE

W BEH: 2022-05-19; EEIHHA: 2022-06- 10
ELTH: RAAHALEHL G &AW H (2021KJ101) 5 [ ARGV FR G & SRHE SERE S5 (202181212040013) 5 =
IR 11T 2021 4F 48 & RHIR KK % 2009 42050 H (2021090102)
« WIWAES . BIRIE, 2%, o7 . oMb 5 MR, E - mail: xiac0692@163. com



1708 SIATINIRAER

WK AESTRARES, T8 R BOE . MRS A ) 20 . 2B AR 20
22 50 4R FRIFEA B 12 T BB AR I ER i 8™ o TR, R0 22 0 DRSS 4 22 150 T ) e AR 7
HLAL A 1 SRS A AR P AR G U 5 52 SR T E o

22 PN RS 22 VR R Ri il ORI T 1 i A R B B B . 22 [ B il e 22 B
R TR WA L R LUBORENY) 5 TR AR . 22 EI R A SR 19l 1 SR 43 ) 1 FL T e il
M RN 3R, AR SR B S LASREE S A o EDRII , Pl s8N 22 D) — i, ) AT
SARBLAEI —%E K ST, N1 5 —dmfssl, FERRZd AR, s P SR 23 1 A FL R B R R B
TR T 5 MR Rl B 1 25

2 ZMENRIBER
2.1 ZMEIRIERHNEERFEIETE

548

Printing direction

245 R Fh AR (SPE) - 1) FH 22 B IR A e U
e AR SR AP B P T -, ) 2269 | ——) ot
2 OB R AR, BT IR R AR Pt able——

VR, R AR . R BRI R, b CH‘(E) Depositd printed
R I A G TR TR, ZERE I T A
RS, R SR B, W —

R R Bk S, EPR AR E R RS F denode (v~ ==
Bk, ZEARZ60 “CF T30 ~ 60 min. HLAE HLAEH e ity —

REFRGESR . T AR SR RS HEAFATED . Sibsuass —

(AR RSN, RIS (R SRR B, 22 =Y
o R R MR PRI, A FRE RG22 B ) d o ~
HUBE K TR AR (WE) . 2L AR (RE) DG o SPE design

e (CE) = i fk R AL ENRITE [ — A28 i o 1811
Hee 22 [ B AR B VR AN 2 A4 R A

B 22 R AR B AR (A) 454 (B) R

Fig. 1 Representation of the screen-printing process for the

fabrication of SPE(A) and a SPE design(B)"
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Table 1 Applications of SPEs for heavy metal ions detection

Analyte Modification Strip}')ing Limit of detection Linear range Reference
technique (pg/l) (pg/l)
Ph( 1) AuNPs SWV 4.4 2.0 ~500.0 [58]
Cd(1) GR - 1L SWV 3.0 5.0~70.0 [59]
Hg( 1) AuNF SWV 0.8 16.0 ~ 280. 0 [60]
Cr(VD) AuNPs LSV 5.4 20.0 ~200.0 [61]
Cu(Il) AgNPs ASV 2.5 8.0~100.0 [62]
Pb(Il), Cd( 1) BiNPs SWV Pb(Il): 2.0 10.0 ~100.0 [63]
Cd(Il): 5.0
Ph(Il), cd(Il) GR — PANI - IL SWV Ph(Il): 3.3 10. 0 ~ 500. 0 [64]
Cd(Il): 4.4
Pb(Il), Zn(Il ), CuCII) AuNPs SWV Ph(Il): 0.3 1.0~ 150.0 [65]
Zn(1l): 0.6
Cu(ll): 0.3
Pb(Il), Cd(Il), Zn( I ) SWCNTs DPV Pb(Il): 0.1 0.05 ~ 100.0 [66]
Cd(Il): 0.1 0.5~80.0

Zn(1l): 0.3 0.5~100.0
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