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Analysis of the enhancement of denitrification efficiency in vertical flow constructed wetlands by supported
nanoscale zero valent iron(nZVI)

LIN Fan-da, SONG Xin—shan", ZHAO Zhi—-miao, ZHAO Yu—feng, WANG Yu-hui, DONG Guo—qiang, WANG Bo-di

(College of Environmental Science and Engineering, State Environmental Protection Engineering Center for Pollution Treatment and Control
in Textile Industry, Donghua University, Shanghai 201620, China)

Abstract:In the treatment of low C/N sewage, the shortage of electron donors is a major factor inhibiting denitrification efficiency. Through
the addition of supported nanoscale zero valent iron(nZVI) to the anoxic denitrification zone in vertical flow constructed wetlands(CWs ),
we examined the influence of the dosage of supported nZVI on the denitrification efficiency for different C/N ratios in the influent. The re—
sults showed that the addition of 4 g supported nZVI into CW experimental equipment was optimal; when the C/N of the influent was 6, the
hydraulic retention time was 1 day, and the NO;-N concentration of the influent was 50 mg-L~". Additionally, the removal rate of NO;—N
was 15% high when adding 4 g supported nZVI to the CW experimental equipment than that in a CW reactor without the addition of sup—
ported nZVI. The pH and concentrations of NH;—N and NO;-N in the effluent of CWs showed an increasing trend following the addition of
supported nZVI. The removal efficiency of NO;—N increased as the C/N ratio increased from 0 to 6. There was a synergistic effect between C/
N and the dosage of supported nZVI; thus, the presence of carbon sources could promote the involvement of supported nZVI in denitrifica—
tion in CWs.
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Figure 1 Experimental set-up
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Figure 2 The SEM images for SA beads and supported nZVI bead
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Table 1 The surface area of SA beads and supported nZVI beads

R LR A Ym? - ¢! LA em® g™ L% /mm
SA /NERK 12.197 0.008 1.9
A nZVI 11.783 0.053 4.2
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Figure 3 XPS pattern of supported nZVI beads

60 70

2.2 $AFE nZVI EMEXT R A TRt R AL AR08
2.2.1 T#RA nZVI FhaxF pH {E #5200

&l 4 R[5 3R nZVI B 0 H K pH (A
EAR FF, BET R nZVI B i, K pH
W — 5T, &R nZVE 5 H0 4 OH-; 5
—J5 1T, JE R nZVI 5 NOs =N W4 #E HY 5 [ b
Uk nZ VI ]35I, nZ VI TEPERREAR, X
K pH EFE IS/ N, ABINF 2R nZVI B, 7K pH
{EAE 6.3 7247, 4800 0.5 g i Tk AInZ VI, A B
[B)2h 1.2.3 d B, Birxsd bz A9 pH B3 il 4 2] 7.4.7.0.
6.9 ZoA7 . Bt PRI E] s, B Xt H 7K pH (B 1)
SOMAE/ N pH RS T IR S R A3 R A 3 2
RE SO E IR AL pH (BN 7~87, i Fids R
A UL, nZVT FE7K e A A D 2 I 2 (R VY pH
HTF X SOk 8] 7T 285 R — 3. mT DLZE (i
nZVI 38 5 AL RSOR A, T e 2 A n = e
IHE], AR pH (A M S AR 2 3 B Y s AR



2310 A RERZ 2R R R
901 4 14 L2 a
8.5k 2d ap— 1:.- ......... :: . 10 H2d b

| - 3d o 1 T, | E3d = [

8.0 C:N=0:1 e fo 08 C:N=0:1

75 r L . I = d d ™ |
z e I S S i 00 E

7.0 .._.-' IH\"".&:. e __f ......... {;. ..... t‘-\- ‘CL 04? It

65+ :ﬁ{/ 02 lha | 2b

6.0 L—% : : : . . ' ol [T | DFA | PR

0 05 10 15 20 30 40 0 05 10 15

A nZVI $E /g

B 4 HEE nZVI TR MEA HoK pH &
Figure 4 The out—put pH in different dosage of supported nZVI
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Figure 5 The out—put concentration of ammonia nitrogen in

different dosage of supported nZVI

ST nZVT BN /g
B R EE bR 2 (n=3) P R R AR 1
HAR R 559278 22 57 .25 (P<0.05)
B 6 A nZVI REHRMEHIHK NO;-NIRE
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dosage of supported nZVI
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Figure 8 The removal rate of nitrate in different level of C/N ratio
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Table 2 The test of main—body effects between supported nZVI and C/N ratio

B AR LR

i - J5 df ¥y F Sig
B IEAR 13 240.0° 27 490.369 170.57 <0.001
TR 65 919.39 1 65 919.38 22 929.47 <0.001
Btk nZVI B 3 857.003 6 642.834 223.604 <0.001
CIN 8 958.299 3 2 986.1 1 038.688 <0.001
et nZVI B xC/N 424.651 18 23.592 8.206 <0.001
w2 160.993 56 2.875
Bt 79 320.33 84
KEIE STt 13 400.95 83

{1 R*=0.988(JA4E )5 1) R°=0.982); | a=0.05 #4714,
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