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Abstract: This study investigated diclofenac (DFC) removal in a vertical flow constructed wetland, in which manganese ores were
used as substrates, and dissimilatory metal reducing bacteria (Geobactermetallireducens, GS—15) were added as inoculum. The
results indicated that maximum average removal of DFC was 23.56% in this wetland. After analyzing the manganese ores by XRD
and XRF before and after the experiments, Mn was identified as the key element participating DFC removal. The main DFC removal
pathway in the wetland is the dissimilatory Mn(IV) reduction. In this process, DFC was degraded by GS-15using manganese ores as
the electron acceptor. In addition, LC-MS/MS analysis was used to identify the degradation intermediates of DCF. Three
intermediates are identified, namely S5-hydroxydiclofenac (5-OH-DCF), diclofenac-2, 5-iminoquinone (DCF-2, 5-1Q), and
1,3-dichlorobenzene (1,3-DCB). The results of this research provide new insight and theoretical guidance on the advanced
technologies for pharmaceutical treatment in wastewater.
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Fig.1 The experimental apparatus

1.3 HEIEATHRFE 5%

S0 6 HIE N PR 5 19 XU B B (Cyperus
Alternifolius, CA)YE Jy¥g HuREY). - N CHE il 10 A2 36
V5 K BEAT SRR IR, B I 1 & H bRys Bk 2
0.50mg/L IRy 7K i gk I 2500 s s il i3k /K 4 A IR
AR 3 BiFEsh T KRR AE 3 DA
P o ST R E 7 2 TR S 1N B 3 5 5 I DO S B
75 Y LB OR R e aa AT 2 AN LB 6d e
— 2.

TECRE T H by B4 W 2 PR 5 - © AR A1
N T ZR g b A SR WA ST, I A Pt T
FRE; @20 B 3 A S5 AR A, 70 & T 250mL
(AR T B — AN |E TR oI N — 5 5211 I, O
P UFR A A A BOE VRS 1h 5 E T
200r/min [} SRR 45 R 24h; O ik
W, W 2 T PR E RS SmL, 80K
FHEE T E

R H bRvs G i s 1 I E : © R A7
N T R G rh O HE A SR A, 5 I Ak T AR
R ZE I 331 BY FFAR FE © FH — 5 12 1 F R 2 — kT
T M A ) AR 2 A AT BRI, B — R UE I 2h; O 4% BE
B0 i (s A T VR 4, T FH R R 8 25 28 SmL, e A0
HH 1% I 5 5 @ K HEL 40 1R AR 25 it 21 2349 03] B R, T
I3 NP BEN L 208, S8 1A B ) 4% 7 22 250mL
(IHEFZI R, NN 200mL FHEE, & T 200r/min )45
ASEI IR Y 2 PR 24h, © SR )5 LA 2000r/min 1)
JE 850 15min, A 0.22um A HLIE B 38 RIS,
JEWR G i1 5 R € 4 SmL, i R0 €4
T



4058 HOE

38 %

2 FHR51E

2.1 BRAAT N T e UGS R 1) 25 B R

3 ANSERGA R ST IRAEERE A N TR ) 2
BRGNP 2 BroR 25 R W] R RAE R A N T
A P8 R R e ol 23.56% 515 = ANANRIZK T
A GRS R AT FAGI A5 A 41
CPEI2BREE 11.35%) RIS £ 11 MnO, (-8 2:Bp3
10.63%) AU ST TR I 22 BRI 0 W 2 Mo i (P>0.05), I
B A AUV A0 MnO, IXAUGZF IR LB
Yo B M INTERD A0 GS—15 AIBE41CT- %
23.56%) 0 XU ST R 1) 2B (P<0.01).

(==l A
== N MnO 4l

R %FE I GS-1548 4

=%
SOOI IIIIISS |
<

O

B 18] (d)
B2 AR N TR U5 TR 25 R < B I 1] (122 1
Fig.2 Removal efficiency of DCF in manganese ore

constructed wetlands
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Fig.3 Variation of Mn(II) concentration and DCF removal

along the depth in manganese ore constructed wetlands
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experiment
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experiment
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