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Sulfur-containing organic micropollutants in water environment:
Pollution status, removal techniques and mechanism analysis
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(School of the Environment, State Key Laboratory of Pollution Control and Resource Reuse,

Nanjing University, Nanjing, 210023, China)

Abstract  Sulfur-containing organic micropollutants are frequently detected in natural water at
home and abroad, mainly including sulfur-containing pharmaceuticals and pesticides widely used in
production and life, which are difficult to degrade and biotoxic, and pose a high environmental risk.
In this paper, the types and physicochemical properties of sulfur-containing organic micropollutants
are systematically summarized, and their sources, environmental risks and pollution status in water
environment are comprehensively reviewed. The removal technology and mechanism of sulfur-
containing organic micropollutants are emphatically analyzed by bibliometric methods. And the hot
trends of future research are prospected from five aspects: optimizing the high precision detection
method of pollutants, improving the risk assessment method of complex pollutants, developing the
highly selective pollution control technology, establishing the database of characteristic functional

groups - environmental effects, and strengthening the cooperative governance of regional water cycle
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system, in order to provide reference for the effective reduction and risk control of sulfur-containing
organic micropollutants in water environment.
Keywords sulfur-containing organic micropollutants, environmental risks, pollution status,

removal techniques, degradation mechanisms.
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557K A i H BT Y WA H, SOM 78 RS i 9 52 PRI v BE N &7, H B B s 25 R 254 B 8 AR T
HE I, BRI AEAE KBRS v, i 2 5 M5 B 456 77 HE B AR 2 A FETERINE, T L B




3266 7N 54 1t 2 43 %

BERES AR, HATEA B 22T 5 R W SOM & ik A7 78 B0 A9 A W) Ak, RERE M I BUE 2R I | R Al
Y OB R R B N A T (51 D 1 W T A B 0 0 P O AR AR M3 i A BT X Fe™ )3 it
RE 15 R 205 B 53k e 1) T LA Al Pk g PSRN G 185 W LR 26 5 B A 245 0 58 e S A2 053 sl ) 1) i B, 32
Wi RATRETTREIR I 28 R GE . AR SCHI T Uk 5% 1 (ER 88 ek i S 1 245 %8 BT 5 f IR I AT 3 VA ),
A —LER A YRR (AN IR A L K AR LA R #0028 ) X K AR B v A 7 8 ] B PG AR S T A R AR
ﬁi@[zo-zu.

PG, g DR IR BT 22 4, 40 2 K R 28 E 6 — 25 SOM g4 A F5 il 44 5 H. 15 5 ViR B8 FRAEL, G KA
FE CERISFE K 8] HIARE(2008) ) B YRI5 K ) 80 /K B8 T 5 8 245 9 HE O {8, L rb st 6o 436
JHie F AR AN R AT 35 g L7 BRI SR 93/67/BEC “5-4i5 4 ARl &5 B 175 A ) B9 B 350 XU 82 B o il i S 1=
AAFNA TG, FPCGREEIr 224 i (2009) )20 Ja 3 403 4 = it e 3508 70 f T P i
(145 BRA 24 2R BT BR A HERCHE Tt , 4 KA A2 25 b K 95 e HEcbR 1 (GB 21523 — 2008) YHLRE T
JEL2 A 7 Al 9 SR BB AS 0.01 mg L' AN AR R IR T G2 Hh 5 24 6 T & B2 25 Y 3
SRARHIEOR, 40 2017 AR & A (4 38 ) Sh Wy I 20 B i 2547 2+ ), B afe e e A e 2 5 FH B R 24
Prydi AL T ; 2018 ARA AR TR BRI E 1 CE BT 245 1 Pl A AT skl sl AR DT 52D, B E T 4%
i 1 -5 PR 0 o 24 o s A 7 sl s SR B S B

3 ERA VTS RT3 IIR (Pollution status of sulfur—containing organic micropollutants)

ik — L ERFK A SOM 1T YL IR, AW 980T 8 48 i i 53 SCRREICH R HE A 7 32 B, VB 1 3R
] 1 2 /K rh LA SOM A 1 238 Ayt vk B2 (18] 2), 25 SR SR W L AU 1) 12 o 35 Bt B2 24 R 10 b & i 24
TEF I F AR KR S5 A7 ARG HE 1 L

A T SRR ; R
(a) LA Sulfamethoxazole o N = N fEMaximum (b) Bensulfuron methyl
Cephalexin ction rate/% (& MEIE B/MAMinimum ) oPetection rate/% v
Sulfadiazine A i ! Z Al
(7 F(Median Metsulfuren methyl
SLTEfis fi T
Cefotaxime T T

Sulfamethazine

E Al
Triazophos Thiamethoxam
e
NN i
Ampicillin Sulfathiazole
A TR T H JF
Fomesafen Clothianidin
ol B ik B I
Amoxicillin Omeprazole
I S LS
RS | {;ﬂﬂgj@ Flumetsulam %ﬁ&?}
Famotidine R | Tinidazole T
Cimetidine Terbutryn
(©) (d)

20 120
o~ 18 o
‘H \J 105
g N )
ERL R E T R
g pi € 75 Tetbutryn e
£ £
3 8
= 10 = 60
8 - 8 st
% / Cephalexin ,_%) 45 Mhisnetionim

/ i 6 bk i iz e P e 15 i J"
z et g | | 5 a0 PMEER [ e
3 ERE | mibotio, 3 i
g _— \“‘\ ; ;[W&HE u‘L g // Clothianidin (li//lttsulﬁlrmmeth)l
E ‘;m’fgﬂﬁlf - suludaine E
E g 0
= @ = |z S
e " PEIKEE T Cimetidine _15 LEtion = [P fjf Triszophos
50 100 150 200 250 300 350 -15 0 15 30 45 60 75 90 105 120
Maximum detectable concentration/(ng-L ™) Maximum detectable concentration/(ng-L™1)

2 MK E A AU RS G BUR
(a) F B EE 25 A9 HS HE 35 (0) S BRAR 25 A9 H 35 (o) S BRI 25 2 235 (d) & WA 25 Wk JEE 23 A
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pharmaceuticals; (d) concentration distribution of sulfur-containing pesticides
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