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Use of SMSBR for Removal of Ammonia Nitrogen from Coke Wastewater
GENG Yan, ZHOU Qi, QU Ji-ning
(State Key Lab for Pollution Control and Resource Reuse, Tongji-University,Shanghai 200092,China)

Abstract: A submerged membrane sequencing batch bioreactor was used to treat coke
wastewater.Long running performance showed that due to the membrane interception,the nitrobacter is
enriched in reactor in the interest of improving the nitrification rate;the maximum ammonia nitrogen
loading can be 0.19 kg/(m3-d) with effluent ammonia nitrogen<<1 mg/L (removal rate 99%).Long sludge
retention time may result in the accumulation of metabolic products and high molecular materials,and
thus inhibiting activity of nitrate bacteria (nitrobacter) and causing a‘ccumulation of NO2-,which is
beneficial to the running of short-cut denitrif ication.However,too long retention time will affect the
activity of nitrite bacteria (nitrosomonas),detrimental to the treatment effect of ammonia nitrogen.The
nitrification effect in the whole system is mainly influenced by temperature,pH, DO,and shock loading.

Keywords:SMSBR; coke wastewater; nitrification; NO2-accumulation; short-cut denitrification

FEURK TR &S B S A XSGR T, 5 RHBRAEY G T ZEAMAREREK, AL
WAL BN TSR, TS AR W 2% I 4y B oAb T AR AL B, R TG L2 s [1] o [HI]
BT PR A B A A IR AR AN e B R K 2, RIS DK 23 S Rt 40 S RN 2 A0 (R A 7 ) A0 e O B 7 S
P, Horh A el BT BE XS TRAE ) ( AE BE B A, (AR A ) R AR AT BB A A AR T A
AR T 3l v PRV PR E MR R
1 R TG
1.1 RE KAtk

TS AR S5 I 25 2 T L L o IR AR AR N 151, MSAH 14 R FH PVDF rp 23 £F 4 i, $L4% 25 0.15pm,
JEHAR A 0.22m2.

7

E]j Qgﬁ

j L]
fud L BhEEH 2 EARH
I TR 4 B
3 3, ﬁ:j:;i. 6 HiE
7oMhEE 8 ERE
N
E——#

B sugERsaEreh com
1.2 B4
PR SR IB AT S A PIB BE: 3B B(1999 4F 9 H 27 H—2000 4 8 H 1 H )l —ir 4y iz
1T, A 24h, HAp§aEdiKch 6h, B N 15h, JEHEACE 2h(HEKE 2 11L). IWNE R 1hy



N
%

nv

| OSRIBURES | 2ERRIA

A&) 7kt B —oh 3 4R 7k AR [ AT [ Ak
- & | AT | PR

www.Chinacitywater.org e | BFEM | SRS

g

S, .
S
H

(2000 4 8 [ 2 [1—2000 49 H 23 F)HbA—L4F 47 e 479 H 2 H—9 H 23 FHKELH ) 8L), 4
W03 24h, BIGSEIEK ) 3.5h UL 15h, BUESEHEL 3.5h BECHEKD 2h(SREAILEK ) 3h. B
Jy 15h. S BEH N 4.5h, BESHERY 1.5h).

47K PGB LRI L 053 A RE 10min W IFD & Smin, SEILIBEALPE SR AR K ST DI
i e LA RLAAL 4 1 T8 38 B bl T 05 45 R O A b0k kBRI S BT HRE . 15 e K,
2R 5 600
1.3 JRAKKB

JEK R AT BIDtb K, HE A s 61.5~270mg/L.

1.4 S
COD: vk, & Wik NO3-N: L4h6 ek NO2-N: a ZEGE.
2 ER54

2.1 HREFRERNSEE

1999 ¢ 8 H 19 HBCEMARLL) 1 lRIiti5 e (MLSS=3338mg/L)E A Eifisie, 11 18L (1A kA7 3l
tho YL $2 SBR T EB4T(HK l 6h. 150 16h, JUiEHAK N 2h, HEZKEy 8L). K FigfEik) iR
T K H B kKEZ 10 1 #iB(COD £52h 570mg/L)1E JitiK, 4d Jakaks tb il 454 3 1 1(COD £k
780mg/L), T 4d J54% 911, 8 H 30 HEHHH 5 /K(COD 2% 1150mg/L)1EAikK. 9 H 26 H¥
VSIREVIIER ]G N\ 150 MR N4, [FIRS a6 B HER (HEZK S 110).
2.2 RGMITELHR

IBATWIIAEARAIE— 2 L« pH i DO 41 T, K 0 < 240may/L i1 HH K 2 & Smg/L LU R,
BB T ARG E R R . BEMLEENE REHE. KA AL I 2, AN (K358 S 55 P8k

BRI 3,

180 § 00D § R,
£50 u?
= ot 5% i é
E o -g-iOW 4 ';?
= &0 7 £
® 1 Z 2 000 - i =
1 -+ MNy A
: S
-+ - o o = i = e

= = = i i & 3 I % 5

z < 5 2 g 3 & 5 g =

141 H

M2 i HAREIER H3 SREAAES MESGEE DM

TR TR SO, ARG A B LR JL Dy TR R

ORI PR

BATHIH DA = AR B LD, ARG R v RS2 258, DB R g0 H A8 e (R A B 0%
DL A2 et B I AR A de s T i 0.19kg/(m3+d), 1 HIZKE A <1mg/L, SR AU LR %N 99.9%:;
AR AJAJO T 2K BKFARUIR K, 42K 2 A s <0.1kg/(m3-d)f 4 BE LRAIE Hi 7K 2 & < 10mg/L,
M A 47 >0.18kg/(m3d)H, HI/KEA>40ma/L, LEREBESR 50%LLF.

SR FH A0 S I 2 T LA AR P 2 20 22 BRBOR IR SR IR E T 8 SO O ORFE TR s IRy e ik e, B
&7 F/MAE, 9855 T 5F2w0f DO (Mse e, AR TSN IHE T SN2 N RE R AR BOE 5 Je v I
MR, VIR, AR TARAE ST B B E A AN B KR O, AL A LALE S A
W RO LR, AR A AR



A&O 7Kt 52— e [ 4B 7k Aol | KT | Az E | RIS | R

www.Chinacitywater.org IS | BREW | SREE | ATk | FERER

@ FREHAE

SNEHIBAT WA SZ UL LI, BER @ SFEA Ry NO3-N 11 Jc NO2-N IR R . i &FFisqT)n
TP E I SE s B9, OEE 5 TR 23°C b/ AR 8, K& %A 5d WA 1mg/L A
N HAEEA Y NO2-N, 1 NO3-N (I 5 — ELORFFAERARAC CRE 2 I B 75 10mg/L LK) &4
I SRR AL SR T A LR 1o

x1 T 5
=
REIR| oy | 2000 475 9 15 F | 2000 47 8 1 2 [1—2000 4% 9
e —2000 4 8§ 1 H 23 H
H
it
| 247:2|96:2(151)  68.0(100) | 121.8(175.0) | 121.4%(164.6)
|
Al
<1| <1 <1 11.3 <1
K
K
19 | 1003 | 86.4 59.6 14.1%
NO2-N
K
198.6| 8.5 3.6 6.8 4.6%
NO3-N

I OF S HAPLCE: @ "LRTE REHT B RIE, 1K
s 11 Lk 8 L.

R ~NO2-—~N2 1) 5 N FR i fx o I FE A, Bl b T AL I NO2-# % 4tk NO3-, A fkiny 3L
IR Ky NO2-FI B H, #Hik FrTLAT5 48 40% A sl Fl 25% ) <& (2] , 1 FARYE W.Bae 55 1T
T B NO2-1FAT 1) S A A58 A2 el NO3-FF 4R i B A4k 1) 4.3 £, Atk {2 P 4E NO2-N B Be A AT S i
AT o

R, KPRt £ R M T AH IR Sh A B RS 1, BN A AW LR, MR A A
A, XU IR SR B RS PR DR B T 2. 2T AT DU I 5 e A A AR BRIR AR R AR
AR M T2 400 7 0 90 B PAY 5 A S 452 B E NO2-N 9 BT AN 5% i R R AL 3 U A ik — 2 T 5
2.3 WS E

@© phidididar

B 20 3 040, b K EURBETRTH I, RGO R A B BRSO W N, V5 S A I
(B G A h F 75 A2 ph ok A 52 i LUR AR TR, K P A LRk At R R R b o B NI HE 7K &
R TREAK), B — B (5d BA R)A Rk .

R b R e R SR KA. A RN 3 A 2 B R BB K, LR gain kT
Pk S AR T AE KR E B h o U R RE D 2

@ pH {H

RI R A A B R K pH DI . MK N 122mg/L 2647 i KR RS S pH )
KA 4.




A&) 7Kt 52— e [ 4B 7k Al | R | 2B | R | R
b ‘/ /\

www.Chinacitywater.org ki | BxEHR | SEGER Ikt | REEX

HE (- LY

14

iy

=

7y 7.9 5.1 8.3
pH 14

B4 WAEEmRES pHiingsmm
2 pH>8.1 B K& A A RERE 2 10mg/L /iAo [RIB R IE K S R FEROR,  AE AR IIE AL I A R I i 4

FHK pH SR 2). R ERIL, pH B F 520 522 B
#2#H. W
KEEMH
AKpHME 3| 65.2 72.8 91.3 117.3 | 121.8
IKE A
(mg/L)

HIKE A
(mg/L)
K pH 18 6.62 7.77 7.54 8.12 8.15

0.7 0.23 0.8 12 11.3

® WA

BATYIHAZKIE > 20°C WP EEALRFE T R A7 AR AR o b 12 e A0 s 0 405 8 70, L S T 2 2 41 s UK
TRLRE /NI BEARC N 1 S SEMA Ar IR ER A AT, A NO2-N BB, (U 2SR A 2 R IR S s >3 FEE 5 BRI e (M1
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