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Performance Recoverability of Denitrifying Granular Sludge Under the Stressing

Effect of Nanoscale Zero-valent Iron

WANG Fan-fan' , QIAN Fei-yue'””* |SHEN Yao-liang' >, WANG Jian-fang' > ,ZHANG Yue-ru' , LIU Guo-xun'
(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China;
2. Jiangsu Key Laboratory of Environmental Science and Engineering, Suzhou 215009, China; 3. Jiangsu Collaborative Innovation
Center of Technology and Material of Water Treatment, Suzhou 215009, China)

Abstract: To explore the potential stressing effect of nanoscale zero-valent iron (nZVI) on denitrifying granular sludge (DGS), the
evolution of DGS denitrifying performance under different C/N ratios was investigated in this study, by carrying out batch tests of eight
successive periods with the nZVI shock-loading. The results showed that the specific denitrification rate of u value decreased when the
nZVI dosage was higher than 5 mg-L~'. Meanwhile, a positive correlation between the inhibition ratio (IR) of w value and substrate
C/N ratios or nZVI dosage was observed. When the nZVI dosage reached 100 mg-L ™", both extracellular protein and polysaccharides
concentrations decreased obviously. It would be beneficial to promote the recovery of DGS denitrifying activity and reduce the COD
demanding to remove unit mass of nitrate, by increasing external carbon source with C/N ratios of higher than 4. On the basis of
Freundlich and Langmuir adsorption isotherms, when higher C/N ratio was provided, stronger bioadsorption of nZVI would be
achieved. During the recovery period, a significant improvement of DGS denitrifying performance under the high C/N ratio was
expected, due to the continuous washout of total iron in sludge phase (Q,), while the p value would reach or approach the one of the
control group when Q, was lower than 0.4 mg-g~".
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XF nZVI i 52 A ) B 22

S 25mgL ' nZVI 4 100 mgL ™' nZVI

30
nn)\i
_]17.\-"|

25 I

ol ‘%ﬁﬁﬁ

(b) C/IN=4

uimg-(g-h)™!

(d)CN=0

pimg:(g-hy!

4

1 AE C/NIEEET,nZVI HMEX DGS bt KL EETH AR
Fig. 1 Effects of nZVI dosage on the special denitrifiying rate of DGS under different C/N ratios
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2 UAMIBRIEA B (C/N =2) i, DGS 225 8457 fil§
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nZVI ,
55

50 F
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35
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Fig. 2 Effect of nZVI dosage on the AC/AN value

during denitrification under different C/N ratios

2.2 KERTJE EPS M AL L

WA B &Y 2 W Flavobacteria | Zoogloea Fl
Pseudomonas S5 1€ T J& TE4F & PR ) F i &)
WY 2R o> T RA Y, FAR 15 UKL 25 B3 7E

TR D RE A Y AN 55 BE ) R W A5 T A 4 T
PERY . Ak 2B 4B &, & A% (PN) Fl £ b
(PS) 1l (53] EPS MA MR 70% L L.

& 3 AT, 24 C/N=4 i, DGS 7E45 8 Y
EPS B} 51.3 ~66.8 mg-g ™" BB T45 1 JAY
) 46.8 ~58.7 mg-g " {H PN/PS {HIGLARFFLE 1. 4
~1.6. EPS hEHRS Z S w2 2MEY
TR 5 MR Y B A7 7 e 2. ez,
MAMINBRIEAS I (C/N <4) B f3cd: 90k ol FLH EPS
i A oy, #EAT N R S AL, {45 PN/PS {E |
JHE2.1~2.3.

TEART C/N HAE T EPS R A S 20 &
HHE nZVI Fhn e i A8 f BRI AR 2L TR
Y XLES RN, /D nZVI B BEL ik A& A= 0 14 07 AL
il BASE G ZR 05 I, EPS MCEME G BT, SR,
WEE nZVI(100 mg-L~") 2{# 15 PN 5 PS 2040 &
WD TE—EFREE LI5S TR S5 A RS T | 5%
TR A TG R B AR AR X FR R O R nZ VI
SR I B0 T 240 i 5 2% 1T B %\ 2 R S 1Y 3B B
P, 520 ji N S8R SRR A, BUEPE AU (ROS)
I JEXF DNA 254 i 22 40 i S pb v 0>
2.3 nZVI (AW 5

ARG I, 16 5 e T DLl o 2 1w TR R
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e E I YR KB R A AR, TR
9% nZV1 1£ DGS i W B 5 3 Mot it A, e A Bl T B
7 L b ) AR 2R KA R %) L2800 G R

TEAWEFEH , DGS X nZVI AW I R AR b, 4%
fith 20 min J& , ACH SRR BE B AR AL /N T 5%, RONE
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