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Figure 1 The principle of semiconductor photocatalytic oxidation of
organic compounds in water [12].
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Figure 2 Schematic diagram of the measuring instrument [18]. (a)
Magnetic stirrer; (b) microfabricated Clark-type oxygen electrode; (c)
potentiostat; (d) computer; (e) thermostatic water bath; (f) UV lamp; (g)
reflector.
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Figure 3 Schematic diagram of COD FI manifold with UV photo-
chemical oxidation [31].
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Figure 5 The principle of photoelectrocatalytic organic matter in
water [12] (color online).
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Figure 8 Schematic illustration of the adsorption of organic com-
pounds on TiO, nanoparticles (left) and nanofibers (right) [51] (color
online).
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Figure 9 Schematic diagrams of electron pathways of (a) TNTs and
(b) H-TNTs [53] (color online).
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7E. WangZ5 T % 9 Cu, 098 24 FITIO 4 K B 51 HE
W AT £E /] W RO ECOD, i Ha i B 5 TiO, 94 K
R 271 E R A L S i i, (FBR A, ARG PR K
(15 mg/L), Z&MEE I N20~300 mg/L, ANidE &kl
IR KR, HCw,OWik 5 Z R g, kb
AEAR. WangZE W TNRsHEAT S AL B, SR F Akl
KAE(H-TNRs)FEFIE G R, ERT WG TR H &R
B AR E R, ZeMEVE N 0~288 mg/L. i 5
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Drain - n
. o
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B 10 3D Pt-NPs/TNTAs/TisE iR 20 it 1A 5 A k2
BRI EZECODIMEHHIREE (Flow inlet: HBIAH;
Flow outlet: %It O; Gate: Mi#k; Drain: Jf#%; Source: J§
%; Keithley 4200scs: 234K S 5/ H1{%; Work electrode: I
F H4%; Reference electrode: 2 L LML) (144 R )

Figure 10 Schematic diagram of 3D Pt-NPs/TNTAs/Ti extended-gate
field-effect transistor sensor and COD measurement mechanism [17]
(color online).
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Table 1 Summary of COD detection by photocatalytic oxidation
Py ra ! . 55 [l A5 X -

ST N AMEVEE RIR XA L a e o e MARENL B
LioRlpaR?R kAR SR (mg/L) (mgL)  ZERSD(%) W{%ﬁ& %) 5 e Xk
L LRI HFIA AL & 0.12-8 0.118 44 - - Hg}

TiO M R BIFM R, BAERE: 7=80C  100~500 - - £10% 92~101  [23]
TiO W &, IR EETRE: T=60°C,
. ) 20~500 20 <5 - 92~103  [25]
% ZnOWE AR &, BHRE: T=60C, ~ - ) -
(PR 50~1000 20 +£5% 92~103  [26]
TiO-4AYPK IR 1A R, e EIRE:
- TS (1 BUNAA S ) 3~15 0.24 - - 97~103  [28]
;jﬁ ZnOMyARAK &, Fefkilf 5 T=80°C, 1.5~10 0.5 <3 R*=0.9979 - [30]
¥t AL SFIARIL AL AR,
ir Fi; B AR A0.4 mL/min 0.5-30 05 - - -1 [31]
R e
B LT A ﬁﬂﬁ’rlo -KMnO, 12!3/%, 0 o
.aﬁmgfm = @D{E: H“OQC: 0.1~280 0.02 <l.1 -5.2%~0%  97.3~99.67 [32]
ZnO/TiO,- KMnO, & %,
%&ﬁg: T=58°c; 0.3~10 0.1 2.35 - - [37]
S-TEFEKMERTIO, -KMnO, K R,
B ZT:S()QC: 4 0.3~400 0.01 1.5~3.2 - 95.6~103.9 [38]
WMERAIAR  TiO,-Ce(SO,), LA RN EKR) 1~12 0.4 0.9~3.3 R*=0.9940 - [39]
IS TiO,-Ce(SO,),Jfithk &, ATEEANE
Wik A 0~100 0.9 - - 92.9 [42]
2 AN COD AR AT A
Table 2 Summary of COD detection methods by photoelectrocatalytic oxidation
- by g e 3 BRI X _
il N s e K HH R AR AR HE R 22 o se o ane  BREL
Rl 75 % Bk R S A (mg/L) (me/L) RSD (%) *ﬁﬁ;ﬁﬁ%(;)jz W (%) 27 3R
TiO, 2K FIURL[H] 5 7E-F: F Ak |- 0~360 0.2 0.87 - - [48]
BT A 2% B A TNFs TAE f ik 0~250 0.95 1.85 - - [51]
TIO N A A R4 A Hi iR 0~700 - 2.4~3.82 - - [52]
I3 R TIOA K HLIK (H-TNTs) 0~300 1 1.42 R*=0.9973 - [53]
Au- TIO PR E AL R TAF Bk 1~800 0.3 <52 - - [55]
FIASTNTs4E & 1~500 1 2.52 - - [54]
e BB, FIA53D-Au-NP/TNTs U &5 & 1.92~3360 0.18 3.7 - - [56]
Az Cu,015 A TIO K 5 51 Hi b
(AT T) 20~300 15 <4.5 - - [57]
ngiOZﬂ?}iﬁ%m'mRs) 0~288 - - R*=0.9960 - [59]
BiVO,/rGOIRfiE LA (AT WG ) 12.18~719.8 - <5 R*=0.993 - [60]
L A AR SR S FA A R - 0.01 <5 +£6% - [61]
EGFET 53D Pt-NP/TNTAs/Tife Bttt ) 0.12 <9 <10% _ [17]
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Abstract: Chemical oxygen demand (COD) is a chemical measurement to measure the amount of reducing substances
that need to be oxidized in water samples, and it is a comprehensive evaluation indicator to reflect the environmental
organic pollution of water bodies. The traditional high-temperature and high-pressure COD digestion method has some
disadvantages, such as long analysis time, tedious operation process and poor operation safety. In recent years,
researchers have gradually focused on the improvement of digestion methods. Among them, photocatalytic
(photoelectrocatalytic) oxidation has been identified as the most promising organic oxidation technology, which has
shown great superiority in the field of water analysis. This paper reviews the application of photocatalytic oxidation
technology and photoelectrocatalytic oxidation technology in COD determination, mainly introduces the mechanism and
research progress of photocatalytic (photoelectrocatalytic) oxidation technology in COD determination, and looks
forward to the future research focus and development trend of photocatalytic (photoelectrocatalytic) oxidation
technology in the field of COD determination.
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