Vol.29, No. 10

29 &5 10 S s : 22
& B B ot 2008

ENVIRONMENTAL SCIENCE

SEFRENRG P L AEE 2B RFRFE

FiRe i, B

CREERZEIRE R 22 5 TRE2EBE, RKEE 300072)

. g T p iU R A A A R R R G WA R £ BRI B A B, 8 T R A AL R B o SRR WA R R 1 R AR
W, TEIT T Pt xS I 45 A I N ST 2 2 T i T 12 R I T 2 2 3 ek 6 DA R TP T R o R AR B (R A A 1 i, &5 SRR, 5 1
B B v B 2 2k PR SR 28 6,52 mg/ CLeh), AR 6 (RIS TH 2204 4.40 mg/(Leh), WAL £ B AR U &, DN P A 2 46 )5 W fird
R &R 1R S I8 3 B2 4,89 mg/(Leh)s 28 2 Bt B AR #h 18 S Jd 3 T B 21 3.94 mg/(Leh), BEH JL T JC P AH R 35 S A0 . WP M
P2 R PRI 5 W52 T A T2 e 1 IV R 6 P S 3, DTG o 2 5 I T I i R s T R ARLAR 8 . U AR IR 6 1) SR R I 8 5 AR i A 7Y
VA H I B W) 5 5L U s SOIEAG R B o BRME LD SO AR 58 1) AR : o < 1 I, YEAHRR #h SRAR A B, Js K SRR B ik
F 11.06 mg/L, @ > 1 B, WASIR #h BFREEIRAR, <0.30 mg/L.

KRR WAHMR #h BB S A R E & A 38 Sl T K

PESES X516 XEKFRIRED: A XEHS:0250-3301(2008)10-2830-05

Characteristics of Nitrite Accumulation in a Hydrogenotrophic Denitrification
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Abstract: A mathematic model for nitrite accumulation in a hydrogenotrophic denitrification system running in a sequencing batch mode was
developed and denitrification coefficient & was defined to describe the process of nitrite accumulation. The reduction rates of nitrate and nitrite
and the nitrite accumulation before/after the nitrite addition were investigated using a sequencing batch reactor. The result showed that in Run
1 the reduction rates of nitrate and nitrite were 6.52 mg/(Leh) and 4.40 mg/CL*h) respectively, accompanied with the remarkable nitrite
accumulation. The reduction rate of nitrite increased to 4.89 mg/(Leh) after nitrite addition. In Run 2 the reduction rate of nitrate decreased
t0 3.94 mg/(L*h) and almost no nitrite accumulation was observed. The addition of nitrite changed both the reduction rates of nitrate and
nitrites and finally showed an effect on the accumulated concentration of nitrite. The process of nitrite accumulation was identical with the
theoretical one calculated according to the model. The nitrite accumulation could be exactly reflected by the defined denitrification coefficient
a. When a was less than 1, nitrite accumulation was observed obviously with the maximum concentration 11.06 mg/L. While when a was
more than 1, accumulated nitrite concentration was lower than 0.30 mg/L.

Key words: nitrite accumulation; denitrification coefficient; hydrogenotrophic denitrification; drinking water

R ZK AR H 28 38 00 R R SRk N SIS B R ik )
Fa T Ja M . 3 A 7K 1 A2 A 78 CGB 5749-2006)
R B TR ER W BE AN 5 T 10 mg/LCEA N ok, R IRD,
HEFE (R VAR SR BEAN T = T 0.3 mg/L. 5946 T

FCS ) RIS A D A P R 28 . iy 1 i 1 N 2
SRR T T AR S AE KA UK B BRI 26 AF T
B BE SR B A 1O 198 6 25 B BURYT . Terada 257 LA
i AUBEAE N 0T s UBR-BR 2T 2 O 2B ) I 2

AL, AW B A 2 e T HC B A ] L A I T
S RIRVE LR B AL T Z 0 B IR R AL
TR, JEHGZ DL i AR I & A IR RO A 5
ARZFWFFHE I 2 A AR — R A
T, HARRTETS G Jo B, SN AR I U5
CUAE PR 7K R 25 Bk AH R SR B A 2 M DL R A
AR KV P B ) T LR AR b (i N B 25 el
AV R I, %R 4 32 0GR B R
YR, RS AT R s = AR i, 32
AR RN B BRI T SR fa e 1
e A ET RN W S 2 o S 3B RAT 0 R

PRAE0E S 52N 8 R DRI S 20 T IR A3 800 1) B g A
by 82 AW IV R AT 7 S SRYA o ity | JE 7/ O VA 2o
DA R B A A2 A 3R 0 AR 0 i He LA ) A v P AT
A5 ] T AR A L R A 2 B % [ 2
IR &5 A AT 5 1 A 9 AR 7= 90 Csoluble microbial
products, SMP), A& i€ IR & T S il 4 3 % & ik 0.8
kg/Cm’ +dD), BBV B 1K SMP XA 5% 2E A H 7K
sl Gy Ab, E AN AT A A IR R R 2 S
Y5 #= B #A:2007-09-29; 1£1T H #: 2007-12-01

YEE TN : bR (1982 ~ ), 2, WLWFF AR, = B00F 7877 ) A KRR

AL AR, E-mail: luyiping1 024 @ sina.. com
% JEIRIKER A, E-mail: guping@ tju. edu.. cn



10 34 WlRZ 2 25 0 IR AL R B8 A TR 26 (1 R AU 1 2831

ZHOR G T N K s A R
BT sh 203 — R B B B fie 28 e A R 300 N
ARG LR NIRRT A BLR 2 A DR

NO; + H, = NO; + H,0 (D

NOF + SH, + H—> LN, + 20,0 (2)
SR A -

NOT 4 2H, + H> LN, + 30,0 (3)

PR N (20 1 e I A LR, 2 51 e 1
i A AR £6 0 R AR B (20 10 e 173 2 AR, 51
AP AR R R A R AR 2, KA R L 5%
Wi JE T RO EAR T 0.2 mg/LIN, MEAT
T 30 D N (100 A1 2 52 JLBRA SO S A AN 5 4
PRI #h K i B R R3S pH A T 8.6 Y
AR 5 i W 1 W AR ER BB 534, BEAE A
FIIR SRR A AN T i 2D (K8 IR 0 3%, IR BE AR N 2
M WA IR R 1 BB R A BRI =T 0.5
mg/ LI, IXRPEE 0 A 0] LA 2 gt s

ANHIEGE A PP ECE AR AR E 4tk
BN N A H F7 R AL 2 50 AR 1R 1K R B
R, FRIE— P BE S HOK S W LA R £ 1) R ABVIRDL 5
1] S o S 188 56 000 N T i TR A+ N PR 56 3 Ji ok
HUL AR £h R BUIR D AR AL 1 DLREAT T 20 H7

1 REEYESL

PRAE B AN L5 78 AL AN 23 BRI SRR A T ZE K
Sl E TR SR A A R IR AT A R A6 34 s e
RV EES IR E S ST
H IO Pz SO (1 % 2430 75 27 438 3K
ch);
dt
A, Cno; IR R B s mg/Ls ¢ A SN ISFIR], hs k&,
IR 3 10 % 24 20 0 5 50 mg/ (Leh)
AN PR (AR IR £ 34 It ) ) 2 338 3
de -
dt2 =—k, (5)
s ey MRHFRERANE, me/Ls by 9 WAH R AR 1)

TR FHE mg/(Leh).

BT 5 56 J5 48 S N (1D R Y. (2) g 28 Ak A
ARG L BR A, R IR 48 [ W (1D IE 5
73 3 (1) VA R R AE AT SN (2) I AT 42 A 8 Jit
R Hor PR A3 A7 LA A R # 10 76 X A7 7R T it
TSN P T B A 5 2 N ) PR 4R , 3K 26 S IR

-k (4)

PEAE PN &3 A AN R AR

Jrftt 2B I 4% A AN AE AR R R IS5 1P I A R
A0 A ANy Sz N1 oI AR PR R A s AR
55 B (2D LA IR 2 )3 JsUd R 2 22, RIE AN -

de -
dNtOZ = kl - kz (6)
K ORI Jo AT A5G 21 5 W st A ) I 12 56 R
&
CNOZ_ = (kl - kz)t (7)

B sRCOBIIy 5 AT 15 21 S N2 A IO R £6 9K E
j‘j:
Cno; = Co = kit (8)
T ¢p AN A8 AR Bh AT AR E , mg/L.
R ORAR D
Cxo; =Chy = ky)Cey — Cxo; )k,

=1 = ky/hy ey = ey ) 9

HIZCCOD T L, o I 2 A il TR Ak 1 4 56 4 25 B
I, SRR VA PR 6 ) P Ik 3 B K
(cNO; dowe = (1 = Eylk e o

M C10) T LUE Y, 7 i X R B 2% Y 8 AR I i
RV TR B9 5 55 40 46 R AF TR 3k e B8 DA R s v (1)
N2 I 2 8 )77 A % (O A (5)
ALK, AEF R B )5 RN, ) ) EECE S
Ji T FE AR A | DAL, SRR B KA R Btk 2 5 B |
b5 5 N 2% PN GE TR RF R 0 TR B i TR 2k 0 I A 7R
(R)3E0 Jir T8 AT O . DRI AT) A T i TR 5 A 8 A 48 55 B 7K
JEUTT 5 AN N R o8, B DA R VA 1 5 SR AR 1)
RIS, P T 20 AT Z O\ T U A R 5
VAR 5 PR320 Ji T 2, A7 s N 2% P W i TR 56 4 45 7
AR E

h TR O3 Bl SORHAd s N PR BRI D B
TE XA R EL o s 2 3L 0 NPT IR 0 R0 A 1R 36 34 Ji
MR 2, ORI (57

dey,- 1dt
a = W = k,/k, an
3
AT AE A «
Cxo; :(l—a)(co—cNO;) 12

MRAERQDFHU RO M 0<a<1 i,
BV SV 1 56 3 Jir 3 4 /) i IR A 3 S A, B I
B EC2) 1A A A REAT 1R R A0 B AR IR 5 R
o H. o (EDB/N, A R (1 SR B sy, 2K (9)



2832 7N 58

F} 2% 29 &

MAOEH T X @ 4 o =10, RN1D™
AT RS R S0 I S e o B AT AR R
FUR S D) 24 o > 1 I, P SR Ak 12 %5 MV A R £6 1)
W JEURE B, 7 AR 1R A R S B 6% Bl BV 1) 348 i
HEA B, Y o =1 I, AL RGN R EA
S AN AR SR 1) SR AR

{HR RS A F7 A T &, 5 b B 5K
T S AR 5 DL > B () A R 26, RN R R
I J5U B I R FH 1) = B e N A Tk H TR SR ik
Ji =49, DT IV TR 6 30 Jirt AT A 88 S JHL Vit 1P 52 i TR
I S TR B M IX R 1) R G BRI, A
PR h i 5 BT VR B 5 A R R 1R I i T AR A R — P A K
LU EARE N o B L EATREMEEE] o > 1.
I AN AS IR A AT RESE L o > 1, HOAR B
VSO TR AR A AT IR BT 3R T SR 4 PR (R TR A

2 MREAE

2.1 SERREE
SLIGREE W 1 PR A R G A R

AL A DL Ry 4l TR AR A (DGH-300) 4
B8 SO g A R B A IR AT, AR 100 mm, A5
F£249 900 mm, B AR 7.07 L, TAERR N 5 LOH
MRS . N A AR RF R AECIRES, B8 e BT IR &
TR AR T 0.3 mg/L. 558 By FHIE B4 v
LRI, R TR 3R A, ok RE S B3R 1
P F SRR E T N 2% A BLIA B EGF 1) A% ik
AR W mAE R AR I S8 SBLEE A K
AR AL, SRR T YEFRELE 40 kPa i AT, A
EJHNFERASAHE , o 4% 1) 2 7T LA B AR ) R L
HARA . pr R A 2 508k, L EAR A 25
mm, SR 0.235 m?, L% 5 5 /K B30T 11 &
T RN AR R 35 L/h, PRAUE KON #% P $200
SEATR A IRAS AT SEU I 1E % W IEAT , KR ARG
il 15~ 20C.

F1 BESBMERSH

Table 1 ~ Parameters of the gas permeable membrane
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Fig.1 Setup of the hydrogenotrophic denitrification system
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Fig.2  Reductions of nitrate and nitrite in Run 1
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Fig.3 Reductions of nitrate and nitrite in Run 2
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Fig.4 Reductions of nitrite during the period of nitrite

addition and nitrate in initial days of Run 2
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