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Fig.1 Diagram of the experimentatal equipment of
Internal Circulation(IC) reactor
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Fig.2 Diagram of substrate movement in IC reactor
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Table2 Cadculated values and measured values of COD
concentration of outflow from IC reactor during the ten days

1 .

Ay s X ot o

HRE ) S0 Jmg-L™* mg- L™ R o - 2@)@‘ *ﬁﬁ
i VR SEIME 2 2

/mg-L* /%

1 206 53689 675 14 15290 1620.2 -91.27 -5.63
2 204 66984 634 13 18804 17294 151.97 8.73
3 198 58976 654 13 15674 1624.3 -56.97 -3.51
4 214 85234 682 10 20458 2165.7 -119.93 -554
5 237 75961 684 12 22689 21053 163.59 7.77
6 204 55438 657 14 15912 14385 152.64 10.61
7 206 69876 665 10 16319 17535 -12155 -6.93
8 205 74752 643 09 16705 18238 -153.27 -840
9 217 5598 652 12 15719 1600.2 -28.34 =177

=
o

204 7789.2 657 14 22356 2040.7 194.97 9.55




|C 5 N i b IO 37 PR K o B 7t 1) 50 3 2 Y 239

HIE2RT A, ARYE AR A (0 FHR T 5 S5 e
MR ZERUN, K2 <10%, RERUF HIW) Gk 06 S AE
PR 1230 ) 22 BRI C e 4% (A 1k 632 47 A a0 R
A ERTETEX.

3 & i

D TERRICKR N AT IR IR X &4 TR A RE . K
0 Ak B DA A HEGOIRZS (R BE Al b HE S T IC R V%
HE TR AR B AR, IR R B I C e . s A PEAS3 (1)
SEM IR 2 R T R IREL R . V5 YR PR X K g 9 B i () A
TFUIR R T5IRIR 5

2) LB KNI, (EICKR N #s e g ia AT it i
N N H KBRS R T 3 1 S 8K
0.2324L/(mg * h), K, ~0.237 I/h, Liiil, #AEETH
A5 AR B 5 (11 25 K 2 <8%,  AEHR U W& e 52
DAEL, DRI 3)) ) A5 R0 | C I B 2 Ak B 37 1 K
B AT AU TR BAT — s M4 T R .

3) B )RR R g R, TR I CR
MRS EBAT 5 i B R AR, PRk, e HTICKR
TS24 3 30y R v R U PR R A DA B R TR A 0 R K Ak B
WA

(& % X ¥
[1] Hack PJ'F M, Vellinga S H J, Habets L H A. Growth of
granular dludge in the biopaq IC-reactor[A]. In: Granular
anaerobic sludge; microbiology and technology[C]. Lettinga
G Fidd J, Vanlier J, et d. Proc. workshop Lunteren 1987,
PUDOC Wageningen 1988, 211—215.

(21 BR) JC. MR CL N s A BARHR AT HLE K[ vh

(3]
(4]

(9]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

EVER, 2002, 20(4): 22—23.

BB BRI St SR IRER RS 2E AL B 88 PR KIS AT 43
[J). 4CRnikat, 2002, (2): 49—51.

Habets L H A, Engelaar A J H, Groeneveld N. Anaerobic
treatment of inuline effluent in an internal circulation

reactor[J]. Wat Sci Tech, 1997, 35(10): 189—197.
TRIEEE . ICPRA L2 AL SRR K B ). BRI R,
2002, (4): 77—78.

Ak, 5 A, 5k B, S AEFEEICKON g Ak BRI
K BIFIE[T. WS, 1998, (4): 22—24.

T . NES B RETGIRIR EE ). T8 TR,
2000, 18 (4): 16—18.

ik A, Xy, SIERER, 5. ICIR DA AL SR K 1)
SRR AL, AR R 2222 4R, 2004, 23(4): 777
—781.

THIEE, AFALeR, I, & AR RER NAYA 3)
R ROR G VR IRR LT FREERFY:, 2001, 22 (3): 30
—34.

S BT R R A S Y A — | C SN i b A K A AR
[J. wEMBNREEAR, 2002, 4(1): 77—78.
Pereboom JH F, Vereijken T L M F. Methanogenic granule
development in full scale interna circulation reactor[J].
Water Science and Technology, 1994, 30(8): 9—21.
MG, KER, 5K A, 2. ICRMNASK SRR S50 i
Y[, AIFAEREYR, 2004, 115(3): 18—21.

VFOEAS, 8, LT, AFEEICKR Mg R A kG i
HIAD AR FBETS PR EEOR 4%, 2005, 6(4):
94—85.

O ICIR N A IE AT 4R S 35 T [ A 1) ) 2 A LA
[J. #HENE K223, 2003, 5(2): 116—119.

B ZKEIRSR . ARFIE AW A 87 (B8 4 10 [M]. db
B P EEREERE R, 2000.

Kinetics model for decomposing substratein treating piggery wastewater
in | C reactor

Ding Yi*, Zhang Jie?, Li Haihua®, Yue Jianzhi!, Yang Shiguan', Zhang Bailiang**
(1. Key Laboratory of Renewable Energy Ministry of Agriculture, Henan Agricultural University, Zhengzhou 450002, China;
2. Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China;

3. Department of Environmental Engineering, North China University of Water Conservancy and Electric Power,
Zhengzhou 450012, China)

Abstract: In order to work out the laws of piggery wastewater treatment in I1C reactor, theoretic kinetics model of
substrate decomposing in I1C reactor was set up on the basis of analysis for substrate decomposing characteristics in 1C
reactor, and on the basis of the hypothesis: 1) fluid state in fine treatment section and sludge bed section is flow and plug
flow, respectively, 2) the relationship between substrate decomposing and concentration of microbe coincides Class |
reaction model. Based on the experimental results, the kinetics parameters of substrate decomposing under the average
temperature of (33+0.5)C were determined. The validation of the kinetic model shows that most of the errors are no
more than 8%, which demonstrates that the kinetics model can provide scientific bases for piggery wastewater treatment

by using IC reactor.

Key words: IC reactor; substrate decomposing; kinetics model; piggery wastewater



