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Research Progress of UV/Chloramine AOPs for Micropollutants Degradation and DBPs

Control in Water Body
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Abstract In recent years, UV/chloramine process, as a new advanced oxidation process (AOP), has gradually become a research
hotspot in the field of AOP due to the safety of chloramine and the sensitivity of UV photochemical reaction. Starting from the reaction
mechanism of the UV/chloramine process, this article explains the formation and conversion mechanism of free radicals in the UV/
chloramine system. Based on this, the influencing factors of pollutant degradation in the system are summarized, and the current
research scenarios of UV/chloramine process are combed with recent research results. Finally, the formation and control of various
disinfection by-products (DBPs) in the UV/chloramine system are emphasized, and the future research trends of UV/chloramine
technology are prospected.
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2 NV 15.1 50 7.0 0.22 0.068 9 K., = 5.94x10° [37]
Ciprofloxacin k= 1.39x10"
k= 2.19x10°
3 7. Tk hi i 5 60 7.0 0.75 0.1150 K.,=3.80x10° [38]
Acesulfame
4 PUPRZR (TC) 11.25 194.0 7.0 0.42 0.110 7 K., = 4.60x10° [39]
Tetracycline
5 MTD 500 2 500 7.0 0.70 0.014 K., =9.10x10° [40]
Methadone ko= 1.50x10"
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FEEH M E A . Liu S50 12 % B 77 R ELE (DFT) 3
EHFST SRR NDMA BB LB I &
WA F AR LT DMA R e U
A R R VS TE 0 NDMA FiiRd B, HRiF
FIERM 7 UV S5 AR NDMA (4
BARE] TR AHISS, 8 YK UV 6 BRI A
BT NDMA B HT ARSI 7K (Bt AR5 A
i, FE H0, FEFEEBL R, UV/ZERE R & NDMA
(A BT I RIS . Farrs Z8SHER ] UV 61k
N P Ff BT e 25 Z2 VR R A B, 7 1,0, JEAF

(1) UV/G AR, Z R0 PG S48 5 1) NDMA 7= 3%
o T A S AR AR 3 A LA L 3K TR NDMA R
PRk — 2D A8 AT A — 8 2 I NDMA (1942 157
I1, MRS S W B A ) =4 ] g HLA o = 1) 5%
U A NDMA JERG#E . NDMA 577 1) PPCPs
KGRI Z, (H AR T TEU VAR R R
Rt (R MR SE R 858 /0 , UV R B AL P2 2 15 45
HI|55 NDMA (7= 584 15 . HRINDMA 7= HE
2010 WA ALE R T M PRI Uv/
MR R Y NDMA A= iU oA M eHGE, ik,
3 Y NDMA BEIR 7= 3R 25 W ok A5 ¥ 1 il
WFFE I 52

xR 3 AMALIFED NDMA FE/R PR HEZ T 10 (1) PPCPs
Tab.3 PPCPs with NDMA Molar Yield Ranking Top 10 in Chloramination Process

DT CAS #my LR S i
9 \ [PPCP]=25 nmol/L;
FHeET - O NG \/E\>\/N\ [NH,C1];=2.5 mg/L;
_35_ Y 3 o ’ Ll
! Ranitidine 66357-35-35 T _O,N\/\N/\/ o Cl/N=4.2:1; 80.2% [12]
H pH {=7.0;t=24 h
\N/
o) [PPCP]=25 nmol/L;
MTD RSN, [NH.Cl]=18 mg/L;
2 Methadone 76-99-3  HURRZY g 60.0%  [40]
O O pH {E=8.0;:=72 h
\
A ) | ~ [PPC}:’]FZO pmol/L;
3 Chlorprothixene 113-59-7 B O C ' [NH,Cl|=51.48 mg/L;  18.6%  [52]
pH {f=7.0;¢=10 d
N Q I [PPCP}=20 pwmol/L;
4 AW?K é% 50-48-6 LImAr s I [NH,C1];=51.48 mg/L; 177%  [53]
mitriptyline pH {fi=7.051=10 d
N/
I
I
N [PPCP}=20 wmol/L;
e - [NH,Cl];=51.48 mg/L;
5 Venlafaxine 004137095 S Nt 1 163%  [54]
OH pH fE=7.0;:=10 d
7
o)
[PPCP]=25 nmol/L;
A N3 _ .
6 fxﬁff‘f 469-21-6 K25 | [NHéfﬂff_isZ.T.g/L’ 97%  [55]
oxylal e O/\/N\ JN=4.2:1;

pH ffi=7.0;¢=24 h
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T2 i 3 s =2. ;
7 AT Lyl 103628-46-2  HifhiHnzi N [NH,C1J0=2.5 mg/L; 6.1%  [56]
Sumatriptan - S N Cl/N=4.2:1;
o\ " pH {E=7.0;1=24 h
H
cl
[PPCP]=25 nmol/L;
f= b
AR N - [NH,CI}y=2.5 mg/L;
8 Chlorpheniramine 132-22-9 RS e Q CL/N=4.2:1; 5.5% [54]
N pH {H=7.0;:1=24 h
=
S _ .
9 AR 76963-41-2  HLHEIHAY T/\(/f /\/H [;VPI?E]IU];SZS; r:‘l“ogl//LL 4.89% 57
Chlorpheniramine T ILH IRy 7/\N+ O Cl/N=4.2:1; 7% 1571
_—NH Cl)/ pH {H=7.0;:=24 h
[PPCP]y=25 nmol/L;
EE S HCl]=2.5 mg/L;
10 AR 42399-41-7 LA TRZGY (NH:Cl}i=2.5 mg/ 26%  [58]

\(O
L e
\ ¥ N
Chlorpheniramine /N e -u|®—o\

Cly/N=4.2:1;
pH {=7.0;t=24 h
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