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Applications of photoelectrochemical sensors for the detection

of emerging contaminants
LIU Tianhao'*, OUYANG Xilian"*, CHENG Xingyang'*, TANG Jing'*, TANG Lin"* "
(1. College of Environmental Science and Engineering, Hunan University, Hunan 410082, China;
2. Key Laboratory of Environmental Biology and Pollution Control ( Hunan University) ,
Ministry of Education, Hunan 410082, China)
Abstract; In recent years,various emerging contaminants have caused serious threats to the ecological
environment , organisms , and human health due to their potential toxicity , which have attracted more and
more attention by researchers. Although traditional detection methods have high sensitivity and accura-
cy,they often rely on large and expensive detection equipment and complex operational procedures.
Therefore , rapid , accurate ,and convenient detection of emerging contaminants is of vital importance as
an important link in the prevention and control of environmental pollution. Among many detection meth-
ods, the photoelectrochemical (PEC) sensors have become one of the research hotspots in the field of
emerging contaminant detection due to its advantages of low background signal, good sensitivity, and
easy miniaturization. This paper systematically reviews the detection mechanism of the PEC sensors and
their applications in the field of emerging contaminant detection. The detection strategies , identification
strategies of PEC sensors ,and modification strategies of photoelectric active materials used in PEC sen-
sors are introduced. The research progress of PEC for the detection of many kinds of emerging contami-

nants is discussed. Finally,some suggestions and prospects for the development of PEC sensors in the
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field of emerging contaminant detection are put forward,and some potential problems and possible im-

provement methods are proposed to promote the further development and application of PEC sensors in

the field of emerging contaminant detection.
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Fig. 1 Schematic diagram of the production principle

of anodic photocurrent and cathodic photocurrent
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Fig. 2 The instrument of PEC detection system

1.2 SERUFERERAIIE IR M

BEE QKB TS BB 2 BE 2L — RS
B PEC LA W K o LR i/ G AR 5 2 4k
THN/F RS L PEC o B4 m, 5K R
A L TR/ S2 AR Ole R AR B Wb ek L B T g
FERL B OIARSC R , AT L3 3 25 s D00 5 i A7 2350
R BARY A LS S Z AL S LE . 5 &
PR PEC W BRI I R AL 2, fE 0k, K Hoor o =
A BRI BT R A 52 AR A AG TN SR
2 [ 57 BELASOR 2R 55 W 1 S e A% UM

(1) HT A LA/ 2 R (ARG 5 e

15 PEC R BAR R v, o 1 bR/ 2 AR 1 S i
SN DCH T ORI AR 15 i, i i it
PR/ SR AL /77 A2 BOGTE YW R B 5T/
FET, v LLRZ R R 28 N A 8 A3 SO, AT ) A
S G, XS IR T IR AR ST AT T R 2
P ISR w91 vl - LA/ 32 1A Y DAV 3 6 7
AP RS SIS TR A R

(2) 7 1Al BH A B A% TS s

2 [l BH RE A 200 400 ) WL - (A 32 Ak 1)
DGR R I ) 4% B A I, DA 51 AL FL A5 5 A A
WA, RSP RAT O AR M HE AL DT 2
(15 s Tl BELASORE F) 5 6 AT, i T2 )
37 BHAR I T 2 1) PEC A& 8kt 77 AT 4] 5 00 54 i v
HhJE TS AR, SR A A R A IR

(3) A Fe A 20ms

PEC [N R I 3 RE B i) #e fe 5 12 3% , H
I, A = T A 2000 7 % m] UL T RE B 56 7% 500
PEC f&£I85R s (1 B 11, 43 S P i k1% 3> |
PRI Y F L PRPY R SE T R O Y R
R
1.3 SRR R IR A R g

LR ICH TGP BT LA PEC 12 AR5
YA SR LR A b T DIE SR 2 A
SR, TR N 2R PR e PR AR B AR o0 1,
FEHER PEC AR R G Z WM, N T
figp R X — 1R, 51 A 4% Bk A 5 RO BE 1 AR
BICHE , BB A A Wl S AU 731l
RGP (MIP) BRI BCAARSF ) Al LI K i
PR i BT TILRE ST, i PEC A28 1 52
PRI HIAT 4 i

2 ERAFEEEMR

S HL T A R ST 9 ' G E PEC A&
BEnh R SR A% O AE R, W G RE L 1L
J 5 BRI AEAE B A GBS S, fEokd
PP b ) ) e B e i b, RS RO R R 5 A
BN B B E RS IR OT R EE T, 24
Hik, AMITE S IRE T 4 R B A SR Y BRI L 2%
PERT G HLTE PR R, — Ok, 3% 26 53 PR B
BRI A3 R T AR (4 )8 A AW/ by | wEF
SRR ) PO ML SR (PR R
MERg > R AT A Y A LRl A Sk
FEADCRTEEM R, SCr 400 K 2 228 )
ST R R RCR B E T PEC 15 )&
TRPEBE R, JE TR AR BIE G R AR
T H A RO PR R B T 5 A
HWRCRILE e . L, 3RS mPERE R PEC 1%
RSO I (WS R 5 SR % P S 51 )
R B AP K PR 7 1T
2.1 RFmYEE

SGIE VAR G SO FL e 4 1 5 —

3



e ARSEEI I RE ) 6 PR RE PEC AR B (1)
MAEAREEE XY Fk, B 78E& 0186
PEA B GRS RO U AR AT T E K
%4, BT, REEA T SEEFREeE G
M RO BB A O AR R LAY SR
2.2 RBABRFHEMER

oA H =28 O 2 A A s b D 22 b 7 =K
AT EE 2, 3 S i 2 R 5 T R R IO T M A R
TERFACRI 7 — D R R . e, 5
TIFF K T Z R0 AT B 56w S 41 il ' 2B H 7 — 28 X
X B B 4 A5 AR 2R R AN (R 4 1) ST DX
CINDE R = A 4 N O S aa g |
PR SR A, , il o o iR - SRR A T
SRR S RZE Y 2 44y Al

3 RAFERENIITEYN N

W 3 Fizs, PEC 1228 B N T £
HG YIRS £345 PPCPs [EDCs \PFCs .BFRs,,

Qf ol
= %
V. &5
((:;QZ%’) %» o
o &% O
‘ 9

E 3 PEC RSN ZRMEI N
Fig. 3 Application of PEC sensors for the detection

of emerging contaminants
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