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Abstract: Corncob, a typical agricultural waste,is studied as the carbon source for solid phase denitrification
under dynamic flow conditions by using 1-D column experiment. The results show that the hydraulic retention time
has significant effect on the denitrification rate and transformation between the nitrogen species. The increase of hy—

draulic retention time can improve the denitrification rate , however, it can cause the accumulation of nitrite when it
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is in a proper range or ammonium if it is too large. C/N ratio is also an important factor affecting the solid phase den—

itrification. Appropriate C/N ratio can improve the nitrate removal rate and inhibit the production of nitrite and am—

monium. The results show that the optimal hydraulic retention time of the system is 16 h,and the proper nitrate con—

centration for the system to treat is 50 mg* L. Corncob has good application potential as the packing material of per—

meable reactive barrier for solid phase denitrification, as it can steadily release the water—soluble TOC to provide

electron donor and its surface structure also favors microbial adhesion and growth. The result indicates that Pseu—

domonas sp is the main bacteria in the corncob—based denitrification system.

Key words : nitrate ; nitrite ;ammonia ; hydraulic residence time ; carbon—to—nitrogen ratio;solid phase denitrifi—

cation.
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Fig.1 Schematic diagram of experimental set—up
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Fig.2 The discussion of the initial carbon release of corncob

2.2 AREZKDEBRIETH REEFIE

T ARG URL A B FE AN [R] 7K 45 B B TE] R B R
AL R B 3 Fr . il A A& oKk EE R 22.5
mg- L7, &l 3(a) Ry is B 1Y S50 45 B B i FL B 7K i
R A5 B 1], & 3(b) At i h = MBS R A
Rk BE R[] AR AL AR T 3 () MAHAS A 2R
5 R R AR, K 5 B ] A 4 h i
H AR 2 BRFAN 10%. BEE SR ERTEAEFrh ik J)
15 B8 ] [E) 39 K, 90+ V0 PP s 2RV B I S AL, X
PIBS R PR WG N , M/K 45 BA B Ta) 1S K3 16
h i, iR BRI E] T 100% (1 3(c) ). K 11584
AFIE] AN 4 h 3402 16 h B, R G009 25 5 il fh 3R
o, [ 5% B S (] A 6 RIS K. 45 BE B ] Ry 16 h B
FLRS A 258 ) B K Y 36.5 mg L -d . P BAFEFL
BRUK IR A /K 45 B B R) A K ), R4 S A Ak
AE 18, AT RE A% it DR R eI ) FL B A Ui A
FIF SO ARAE Py R A A L 45 BRI TR) 3
i, il A 70 2 B 3R W ) g s 1], 53X 5 Wang 45
NSRSV 5 B IR N2 16 h DL
B, TR 2 72 SR Ak S 8 RO RIS, 33X 2
TR B FZAC RN 5E, Toik LI
7, BEBT = (6) 1 545 21 (1 S i Ab 3 28 AN fiE e L
SEAE. SR SPSS 43 Afr K T 45 B B 1) 5 72 I il Ak
R AR M, 45 I K 1452 B8 st 8] 5 37 2 R A



5124 PSR BT TR A S R A A SE g7 137

AR G E AR, R = 0.859(p < 0.01,n = 16).

W 3(h) 7R, T H R P I 2R e B 2 e
Tl I B AR A AR AL B 7K 45 BRIt ) /N, SIF
AHRRER A A AR 27K 45 BRI ]S N ) 8 h i+,
SEAE AU B G, 25 A i AR R ARk, D TR
AR IR TE] T, ASTRER A I FcA 3, (HU R,
YIS, FECT WAYERER Y R JE— 8 ik 145
BB R, AKAHH ) TOC B3 & (81 3(d)), 5k T
W R A RO AL TR ARG, IV A Rk U 2 AR
RGBS 3E VR PP s R v B B S v, U P R S
Him CN BIAETT &R T BRI SRS R 4514 )
1 Z (DNRA )b B2 g w48, S 80T i th il
pH ARRIE BT 3(d)). FRZERBEM, 1L ok
SO R [ SR IR R A B, AR S
JKAH TOC P B B YIAHSG , 17K 457 B ek ) 24 o)
TOC MIARESWEERFNR. i TEMSEAMER
FERREE 5 E & T AR, ECETR K TR
PRUED (GB 5749-2006) ! (14 e A vk B B (1.0
mg-L7" F1 0.5 mg-L™") Wk FEARMREC10
mg 1), PSSR [F A S A A it A s i) 45 B st )
NI AR rE N | E =N = e ol s A 2

0.035

_ - LI
T 0.030( _____. {5+ BA BsF ] A
‘€ :
Co0osp
= L
< 0.020
# 0.015¢
pS
% 0.010f
= 0.005}
0 I 0
0 10 20 30 40 50
FLBAF PV/mL
(a)FLBR /K 378 78 Ko X6 1z 7K g 5= B ek i)
K I3 45% A ] 3
4h 8h  12h 16k 24k 5,
eiE 0~
By e wma 118 5
~ WA ; L6 b
T o . E
S0P 145
g 15 ¢ 1.2 8
< 15 N z
10 %
o A% 0w
£ 10 Yo . lﬁfﬁ
s . 106 1%
& st o o \e—e—i ‘0.4%};%
Y Jo2 &
0 | momgm g TgEg g
0 10 20 30 40 50
FLBAF PV/mL

(b BB 3 FIE AR R E ML

K15 B et [A]
4h Sh 2h  16h  24h 4 ~
T =
R e 1 7
80r R/ 30 >
\/ .
g 60 -/ i 25 éo
= . . —a—a— \g
% N/ 20 2
K} 40 \/\ 15 lié)
20 =
- I &
% 10 20 30 20 50° B
FLER AL PV /mL
(o RS R IR B AR 2 1
7K 145 R R[]
4h Sh 12h_16h _24h
40F —=T0C s
~ 35 pH : /. \. - )
N R N I e i o =
':%D 30 ® 4 - 16
=25
3 N 152
S 20 "n L=
15 ]
= 3
e 1or 12
ol i
& 10 20 30 40 500
FLER AL PV /mL

(d)SABHUERA pH A2 1L
B3 2RG-BEARAML AR
RV ik T 6 BRI
Fig.3 The denitrification performance of corncob—based

solid phase denitrification system at different flow rates
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