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Abstract: A microbe-coupled CdS photocatalytic system was constructed by synthesizing CdS on the cell surface of
acetogenic mixed culture, and its degradation performance and mechanism on sulfamethoxazole (SMX)were investi-
gated. The results showed that the coupling system could achieve 100% removal of 2 mg/l. SMX within 24 h, with
the initial CdS concentration of 2 mmol/L and the light intensity of 50 mW. In comparison, SMX removal efficiency
in the single acetogens or CdS photocatalysis were 31% and 27% , respectively. With the CdS concentration ranged
in 0.5-4.0 mmol/L, the removal rate of SMX in the coupled system was positively correlated with the CdS concentra-
tion. The product analysis results showed that compared with a single photocatalytic or biodegradation process, the
microbial coupling photocatalytic degradation could promote the conversion of SMX into a simple structure degrada-
tion product:3-aminoisoxazole.
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homoacetogenic bacteria and CdS
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Fig. 2 XRD of the system coupling homoacetogenic bacteria
and CdS before and after the degradation of SMX
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Fig. 3 Degradation efficiency of SMX in the system coupling
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homoacetogenic bacteria and CdS under different conditions

WME 3R, 24 hNF= L TRIBHE -CASHE & R 40
(A= 90 +CdS) BB 52 4 B i SMX, 1§35 2E PR A
FHF SMX B 22 B 3 0 31% , 41 i 2 75 I CdS ik
FIXF SMX 1 25 B ALK 27% , 1 47 4 15 B 7= 2 R 1R
TR TE A b 50 B A SMX 2o A vh R4 T AR
LRI -CAS A R 4 o A8 T 21l CdS b fi



EEE Y 3R Tk

Tl KA F 2022-06,42(6)

Ak R fife ol Bk A ) R A 6E SMIX I 25 BRSO
2.3 CASREXT SMX PRI R A

PO TR R T -CdS & & GLh CdS 1 ¥k B XS
SMX (14 5 fiff 204 SR R S 07 3 38 A W 2 04 52 ), 45 SR
Bl 457K .

1.0¢ —#—0.5 mmol/L
\\ 1 mmol/L
W\ —4—2 mmol/L
0.8+ \ \ —v—4 mmol/L
\‘ LN
\ NN
0.6 \ '\“ \
QO '.IIl u“‘ N
© 04 '\‘A\\ =

0 3 6 9 12 15 18 21 24
s Hl/h

(a) CdS ¥ Ji X SMX [ fift 149 5% Wil

# (0.5 mmol/L
81 1 mmol/L R=0.9849
® 2 mmol/L
6 + 4 mmol/L
. R*=0.989 6
Q\_)"
o
R
R*=0.991 8
5] "

0 3 é 9' 1'2 1‘5 1I8 2'1 2‘4
[ H)/h
(b)ARTA] CAS ¥R B R SMX [ fiff 1) — 2 S 3l 1 B4 i 48
B4 CdSiKEXT SMX P& R U R 1 R Bz iR 2 19 %2 i

Fig. 4 The influence of CdS concentration on the degradation
efficiency and reaction rate of SMX
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Fig. 5 Possible degradation pathways of SMX by the role of homoacetogenic mixed cultures
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Fig. 6 Possible degradation pathways of SMX by the role of CdS photocatalysis
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Fig. 7 Variation of the abundance of degradation products of
SMX with time in the microbial coupled photocatalytic system
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Fig. 8 Variation of the abundance of photocatalytic degradation
products of SMX with time under different conditions
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