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Tab. 2 Results of common carp fry rearing in the period

TSR i HppEiS -
E| — — — R 2 %
FHAE (mg) FHARK(mm) PR E(mg) FIIARK(mm AHE(mg) AK(mm)
562 2.0 6.21740. 37 21. 2 12. 580. 94 19.2  6.37+0.57 90
X FE 20 2.0 6.21=+0. 37 4.8" 7.82+0.38" 0.8 1.6140.01 5"
% AN REIEAE KRF NH, — N=3.4mg L. NO, — N=0. 28mg/ L. X} 15 K.
K3 MW R E WA RAK FE AR (mg L
Tab.3 Results of purification of biofluidized bed during fry rearing
2 H NH, —N, NO, —N BOD; COD SS
ook 1.48+0.71 0. 141£0. 06 2.85+1. 04 11.8%3.15 27. 4%+4. 60
oKk 0.51+0.30 " 0. 06£0. 03 0. 63+0. 20 5.80+2 03 12.47+0.85
LR 75 60 80 55 50

TE: * ¥ 25°C PHS 8, BB T A ALK T 0. 02my L.

3 g

TEIR/K B, Be W5 OR REKIE RIS mi/K ) 28, (H 1T 35 53 A6 ) — /KA, TERL A 23
At () B4 2K A B Millamenal1990, Herman1995] . 7E 25 C/KiR, B3R AE
REAEL & 100g i, AR HM AR ABIE 14me/ L, SRR S-S 2 AR HER B &1 n—%
DL BRE B 1988 4E % A . 3 Smart] 1976]  JEZK K[ 1986] i1, 2 A1V AEER 20K
Xof e EAN A 23 G B B 405 1 22 B8 K e 7R K B &R TE 0.02mg/L BT,
DA 3B SR B2, KL HaAR OOl K TAE G R EM . ARG, 2B iR AR
FEAEGEST, DTS Paller WIHTF 70 45 F AT, {H ] % 1) 42 %o SR I i 18R 20 B8 f0Jk v £
T, 1 AN Paller $R56 A3 FH ) il £, 76 b7 A=A B, B2 2040 8 1 R 7 T AT T B IR N
WAL, Bt DU T AR fER AR AR, b K s

8 FH B INRL 14 0 T A0 B B (3R AR S5 AR P, (EE [ IRAS R, B FRLARRT 2B 11
Pk 0N KR BELA7 3G 0, S AR D8, BE ZE RN N, 5 BUK RIS AN, 5 3G R R A B, A
B MR, RFE W e eTh e, WAIRESR, KR BN, AWk 1 Ik, O 2% 1 B,
BT KRR F-3R TH ) Befih, R -5 UiAA 2 [0 5 TR Wi B i, I bi¥- 2 [RDAH EOAE J8, JBEJE, 350fd
AR AT, 181 50, Y LT R A TR A i, AR IR 7E SR K = BB 0. 5mg/L LA RIS
R 25, PH 8, JE B T 20K it EAR T 0. 02me/ L), AAM 2 %A 1 600g/m’ °d,



332 KoE %R 22 6

i [ 5 RAS RN 420/ m® = d, Bt T I, Qi R A IR SR (PR B SR e R i —
ANEE . AR R N T AR MR T K BORE 0, IF HASCRAR e, X Rl AR T
FEF B A7 B bR BT R A v 0008 ARl TR A Al 2R 55 1997), 1R RS 8 77 U R 8 e B
ik, BA EE NS E.

X URM A T B AT 0 IR 40, ZE it A PRI AR TR AT MLVSS (2% § v, R UL
HARRR, & A R tE AR R, B WKL 7 I A 75 228077, (X — [ R S K A
RERE AP RIATP DU R, A 7 EEFT R B N, TR ANRRAS A 25 8, oot bE A AR

F4 JUMAEYE LRI MLVSS HE
Tab. 4 Comparison of media surface areas and MLVSS concentration

F O B (m¥Ym®) NLVSS # /% (mg/ L)
Hm ki A AR AEETS I WEEETER AEWRALR
39. 36~ 98. 4 131 - 164 2000 ~ 3000 3000 ~ 5000 2000 ~ 3000 8000 ~ 20000

CENRRG 6 OE REHPVVE -~ NP vk = IV R VAR B N R - O = O TR E i K E R E M el i R |
AT A, AR FRIN KL T2 TR A RS PR, 73 Ak 51, 3t — DRI A A TR
FPRL 73R THI 4T O3 1.

0 15 I AR AKBT BER B , 15 77 B/ m )2 B 2 — i 1 % 2 R 1AL E A R
R Rl I, IR, R B IR RS JIL, £ AR BEACR L 22 15 RO R JA LARERS
Fahfkfr, B B O R MG BUE Z2) 9026, YIALHT T, X7 5 9k 2k55 57 20 F Al mixt
FRA 0 A, FK R U U R VR R B S5 T v, A5 6 RBE R O 2 506 R R
A K B B, (RIS RAIE S T A PR AR 13 1R e 2P

B AT KL B RN TR ARG, & 22 2R RAR, §FFCAN5E 5 A
5, e R SR T 2, RN AR SR VA A BB IR AR 2 W B E A BRI 5 e s
LB B S 1 .

S AV B AT H Gt 95— B— 96— 09— 03— 05) #4379 4.
Z % L W

K, B, 445 1978, K S5 BK R RS 77 7% JERt: of A S T R AR kL, 318 ~ 409.

JHKR TR HSE AR 1986, E0 B A RUE RN SRR I, KA EY) 224 10C1D: 32~ 38.

iR 1991, 35 P AR 040 B W AE VTG R AU BORBIVDE BT IS, i BOR A LA AT AL, JE 5T, o AR A EOR it 318
~323.

WG OR, E AN, TSR, 1997, 0t & 4 1 [ 7E A6 2 HL 1k IR SR BRI BIE I, K77 24 4) 21(D): 97 ~ 100.

T 0 1% 1988, M AT RL &b FON R AL 142,

YA TG 1995. = U~ XM HWEE o 27 228 T 21 F7EA2): 112.

TR R 1992 R IE TTIZ L 2 & T A DRCRINAE TR, FRIE(9): 34~ 38.

Bovendeur J, Eding E. H, Henken A. M, 1987. Design and performance of water recirculation systems for high-density cul-
ture of the merica catfish. Aquaculture, 63: 329 ~ 353.

Heinsbroek L, Kamstra A.1990. Design and performance of water recirculation systems for eel culture. Aquacultral Engi-

neering 9; 187~ 207.



% 4 3] W IR L B IR R K A R A R AT 5T 333

Herman H. 1995. Diel dissolved oxygen consumption and total ammonia nitrogen production by fingerling channel Catfish
following feeding at different times. The Progressive FieshCulturist, 57(2): 156 ~ 160.

Luojies G L. 1985. Aquaculture Engineeing, 4: 41~ 48.

Meade T L. 1974. The technology of closedsystem culture of salmonids, University of Rhode Island. Marine Technical Re-
port 30. Kin gston.

Millamena O. 1990. Or ganic pollution resulting from excess feed and metabolite build-up: Ef fect on Penaeus monodon post
larvae. Aquacultural Engineeing 9: 143 ~ 150.

Paller M H, Lewis W M. 1988. Use of ozone and fluidized bed bioflter for incresed ammonia removal and fish loading rates,
The Progressive Fish-Culturist, 50: 141 ~ 147.

Smart G. 1976. The effect of ammonia exposure on gll structure of the rainbow trout (Salmo gairdneri). J Fish Biol, 8: 471
~475.

PERFOMANCE OF BIOFLUIDIZED BED IN RECIRCULATING
WATER PURIFICATION FOR INTENSIVE CULTURE

ZHAN Pei-Rong, LIU Wei, LU Ling, TANG Y u-Sun
(Heilongjiang River Fisheries Research Institute, CAFS, Harbin 150070)

ABSTRACT Two water purification methods were compared. The biofluidized bed was
3 times higher than biofixed bed in ammonia N loading and ammonia N removal rate. Dis-
tribution and growth of bacteria on the fluidized bio-particle surface was observed by elec-
tronic microscope and nutritive agar culture method. On the particle surface the biofilm
was rich and well distributed. At the densities of 150 000 larvae/m’, in fifteen days, the
common carp fry grew to 12. 58 ==0. 94mm in length and 21.2mg in weight in the bioflu-
idized bed system, and the survival rate of larvae was 90%.

KEYWORDS Biofluidized bed, Intensive culture, Recirculating water purification



