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Effect of Ferric Iron on Nitrogen Immigration and Transformation and Nitrous

Oxide Emission During Simultaneous Nitrification Denitrification Process

LI Hao', YAN Yu-jie’, XIE Hui-jun’, JIA Wen-lin*, HU Zhen'" , ZHANG Jian'

(1. School of Environmental Science and Engineering, Shandong University, Ji'nan 250100, China; 2. Shandong Academy of
Environmental Science, Ji'nan 250013, China; 3. Institute of Environment Research, Shandong University, Jinan 250100, China;
4. School of Chemistry and Chemical Engineering, Jiangsu Normal University, Xuzhou 221116, China)

Abstract: Effect of Fe(Ill) concentration on nitrogen immigration and transformation and nitrous oxide emission during the
simultaneous nitrification denitrification (SND) process was investigated. Higher nitrogen removal efficiency was obtained when the
Fe( Il ) concentration was 20 mg-L ™", while lower nitrogen removal efficiency was observed when the Fe( Il ) concentration turned to
60 mg:L~". In addition, higher Fe( Il ) concentration significantly enhanced the N, O emission, as well as the N, O conversion ratio.
This was mainly attributed to D the high concentration of nitrite accumulation during the oxic stage, which was caused by lower
dehydrogenase activity at high Fe( Ill) concentration; @ less PHB production during the anoxic stage, which would led to shortage of
carbon source for denitrification in the following oxic stage. The results also showed that Fe( Ill ) addition could improve the TP removal
efficiency. TP removal efficiency increased with increasing Fe( Il ) concentration, mainly because of extra chemical reaction.

Key words : simultaneous nitrification and denitrification( SND) ; nitrogen immigration and transformation; N, O; Fe( Il ) ; greenhouse
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Fig. 1 Schematic diagram of the experimental system
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Table 1 ~ Composition of synthetic waste-water

2% i /mg- 171 || BT it /mg-1.7!
CeH,,0g 260.2 K, HPO, -3H,0 18
CH, COONa-3H,0 260. 2 MgS0, -7H, 0 10
NH, Cl 191 FeSO, -7H,0 10
NaHCO, 200 CaCl, -2H, 0 10
KH, PO, 11 * fmonRY 1

D ueRA4 (B L) 0.15 g H;BO,; 0.03 g CuSO, - 5H,0;
0.18g KI; 0.12 g MnCl, -4H,0; 0.06 g Na,MoO, -2H,0; 0.12 ¢
7nS0, *7H,0; 0. 15 g CoCl, -6H,0; 10 g EDTA
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Fig. 2 Short-term effect of Fe*>* concentration on the performance of SND process
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Table 2 Effect of Fe** on the pollutant removal rate/%

WH SRLAR A A B B4R C

COD  92.25+0.05  94.550.04 89.91 +0. 08

A 98.7940.10  99.10 £0.09 98.90 +0. 12

BA 86524231 92.80+2.54 60.79 £2.13

BBE 62384432 70.64£5.21 99.13 2. 63
SR HRZAAR LG, B S0 i 5 e ) 26 B R A

FIESEIN T C RN A5 B COD i 4 2= 4 4 T Ul
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Table 3 Effect of Fe** on sludge performance

Wi H SUNLAE A s B S C
SVI/mL-g~! 51.32+0.32  38.22+0.28  39.06 +0.35
ot S

J18 1.1 4.02 £1.2 .54 3.1
/mg-(Leh) ! 38.18+1.13  54.02+1.26 36.54£3.16

ATRLE B, Fe' X 2 g 4 P I PR 15 U6 1 i & il
TR SV A B RZm. Fe’* X5 YR i1 fE
B S AR ), RO FeCl, VRN H A E
BER RS XT R N AR NG MRS e B R EEH. 5
XFHEZH A L, Fe® MR 20 mg- L' A9 B S 2% 1Y
JUL AU G MR B T R R R R A B T 54,02
mg- (L-h) ™' TS R B 1Y) C s 2 6 M AT P i
55, 1A 36.54 mg- (L-h) ~'. T AR W0 00 100 A
PELEAR KAREE b S e 1 A A i 36 1, T L B e
A A ) L SR R AR BE T B 55 L kT

50

n TS A B S B
n
40 t
— A
. - BB
= 30 & RRC
g
g 20 T.E —j—I0
=

0 30 60 90 120 150 180 210 240 270

Y EE

WM /mg L™

1 I 1 ¥ I I I ] I ]
0 30 60 90 120 150 180 210 240 270
B ] /min

WAB R Fe’ 0] LI Ry SND i 2 Hhi5 e R 4¢
(TG, (LR o MR Y e 02 o R 7= 2 1 o1
FEH.
2.3 Fe'" X SND it AT R IER AL A

Bl 3 S KSR PR R Fe' X SND 3
ROCRTRHEAR . K25, BT B
FH,NH, N7 &t 20 BRI, [7] BF NO; -NFHINO, -N ¥
J3 H T A st A v T ) A A T A2 G T
1, ARG G R R 0, 2 J5 I g P 45 25 /TG G
YIRy &R TRE. 7E 90 min JEA AR BR
NH, -N& 82§ />, NO; -NFINO, -N& & #5A fF
B, BeRt R G R ATRSACVE R L R, BT
VAt E R BT SRR, Ry B R S R B s 5 T S e
PEAVEFIR#EAT. T AE 210 min 2 J5NO, -N¥ &I 4
TR, 33 R O NH, -N B 28 i il #E L, AR
B, TNO, -N 2 5 W 5 ok S A Ak A i i1 7
B L. FNH, -NHINO, -N& = #8AEH %, Ui
H A AL SO HEA T ARG, TTNO, -N KL B2 il Ak A
FHB ARS8 i A S/ Ay LR 0

FHELTFXFREAL, B S 2% U S BRR 4 T
8.3% , ET A TEBIRIE Fe' " MAFAE 15 S
A K R AU B T R, L K A R R R
Rl X BRI RS i M L2 R, C RO 2% T I

T4 BE U4 Be

12 + * e
10 + >

™ 8|

=

=

1200 150 180 2100 240 270

I e B

St /me-L7!

|
120 150 180 210 240 270
I [i]/min

E3 Fe'*xf SND HiZch Rt ETERELHTME

Fig. 3 Effect of Fe** on nitrogen immigration and transformation during SND processes
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Fig. 4 Effect of Fe** on N, O emission during SND processes
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