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Performance of the removal of nitrate and ofloxacin from water by ZVI/FeS, combined with denitrification microorganisms.
LIU Xin, XIN Xin", QIU Yu-qgian, ZHU Jiin-yan, LIU song-yu, WANG Qin-yu. (School of Resources and Environment, Chengdu
University of Information Technology, Chengdu, 610225, China). China Environmental Science, 2025,45(8): 4586~4595

Abstract: In this study, nitrate and ofloxacin(OFL) with high detection rate in groundwater were taken as target pollutants, and the
effects of iron denitrification microorganism(M) with different inoculation dosage on the removal of nitrate and OFL by the dual
materials of micro ZVI/FeS, system was investigated. Also, the influence of the major water chemical parameters, nitrate and OFL
concentrations on the removal of nitrate and OFL in the coupled system(ZVI/FeS,+M) was studied. In addition, the enhanced
mechanisms for removing nitrate and OFL in the coupled system were explored. The results showed that the iron denitrification
functional microorganisms could significantly enhance the removal of nitrate and OFL by ZVI/FeS,. When the mass ratio and total
dosage of ZVI/FeS, were 2:1 and 16g/L, respectively, and the inoculation amount of M was 5.81g/L, the nitrate in the ZVI/FeS,+M
reaction system was almost completely removed within 168h, and the removal rate of OFL was as high as 90.44%. Meanwhile, the
ZV1/FeS,+M system showed a good adaptability at different temperatures(10~30°C), nitrate concentrations(25~150mg/L), OFL
concentrations(500ng/L~200ug/L) and the presence of coexisting ions. The intervention of microorganisms greatly delayed the
passivation and oxidation of the ZVI surface, and at the same time, it could increase the dissolution of FeS; to produce FeS, F e*" and
S?", which were all beneficial to the removal of pollutants. The removal of nitrate and OFL by ZVI/FeS,+M after six cycles was still
kept at 73.80% and 79.25%, which was still higher than that of the ZVI/FeS, (62.73% and 60.60%) in a one cycle experiment,
indicating that the coupled system(ZVI/FeS,+M) is a feasible method for remediating nitrate and antibiotic-containing groundwater.

Key words: ZVI/FeS,; denitrification microorganism; groundwater pollution remediation; nitrate; ofloxacin
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IR VN W) R BN T 16g/L,ZVI/FeS, [ NAK %
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efficiencies in each reaction system
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2.3 MR ER IR N) ZVI/FeS,+M 14 28 2B ity i £6 Al
OFL 5%

ANTERS PR B2 IR B 45 A1 T ,ZVI/FeS,+ M AR & %
KSR AR, TN Al OFL Z:fR R and 3 fros.
3(a)FH(b) I LA H, Bl 35 e S I [R] (R EAT, B VAR 2R
FS IR B R TN 34 521 B 3 (U AR A 1 b 1 oA
B S 5% ) LA R, 2 3R KA R R R
25mg/L,60mg/L I, 72h I A5G K SO A A U 25 Bk
FKO RN 95.56% K1 95.16%, TN ¥ J& 73 il & &
6.53mg/L Al 5.70mg/L. 4 fi§ IR #h Wk & L7+ &
100mg/L Fl 150mg/L I, SR £k (1348 JFUg % 2 R
B 720 W, S Y A4 R 6 R AR 10 L R R 0 h
54.14% F1 52.37%, ] AR & TN 9 BE 43 )l
68.51mg/L 1 94.63mg/L.{HFiti =5 Sz W i 1] f) 24
TEY B0 18 N, N 2 192 I, B2 W AR 28 06} i 2
AT TN 2R IEE] 93% LA L R KA T, 244
1% U JEE A I (25 mg/L,60mg/L), Bl 44 & v 2%
BiF 4K T i PR JHE R AT S A 1 D T e 5 A S ek
BEARG [FTINE, SN AR R o ZVIL B FeS, 2 1 s N3 P
7 R 70 A2 R R SR e 70 73 AR it B A A PR Rk 3



4590 SIS

KoM R % 45 %

(R4 1 (100mg/L,150mg/L), 23 % [ AR 2 Hh ik A4
(1 3t 2 A7 03T () I A FH . E TR R A7
SEA AT PR AEIR S 2 A S 51 ZVE RIS
PEAL R F UL, B B s B s ZVE IR
T, B34 Z VT (335 A7 5 ) P 2 B A 24,

160
(a)
—l-25 mg/L
140 60 mg/L.
100 mg/L
120 W 150 mg/L
I
%0100
£
ool
%
£
60
3

1 1
0 40

8 120
11§ 18] ()

—-25mg/L
:2:60 mg/L
100 mg/L

—W— 150 mg/L

S RIREE (mg/L)

! L 1 1
0 40 80 120 160 200
I (h)

100

80 |

N
S

OFL L% (%)
&

20

TP

0 25 60 100 150

K3 AR RN ZVI/FeS,+M 1A 2 2 B A0, i SR
OFL [¥5%
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Fig.5 Effect of the chemical factors on the removal of nitrate,
TN and OFL in ZVI/FeS,+M system
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