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Fig.1 Flow chart of recycled water treatment system for closed-end industrial aquaculture
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Fig.2 Schematic description of sand filter tank profile

WDEGE TS ) AT EACR B, AR BN ) 1
T, HEKER AR EROKEEANVER . Tk
IRZ I GEPE T, X 5 ] 5 PR S T AR B R A |

REAME A1 /K344 o

WIEREIZAT 5 R VeI KT T A e, e il —
ISAT IR AN PP IR 1) )3 P55 06 P 2R R0 s i e 2 i ke siz
KT T e (LB 2). T RePEEm K o i
A, HWWAHBLK RS .

BUK RFRIFIRE 2, HurwHARKEL, >
Borse XU H . FLREE . Be/K IR — N5 AT G2 B
fF, B pE AR P A E AR
56 MECKIE, HCKAE S A 1.0~1.2m¥h, WA 3.

1.6 RIigit
1.6.1 & 3&Erfr & A a4 n)

MIEE T B RS A e, BEALICRE,  F 100 mL
IR BT Db, SRS BB AR &I T S5 AR i, )
PR & L BRI AARR, AR R 3 I
1.6.2 AViESBIAIRKAL 28 BOR K

KA 2 MPIEREF AL . PERE B4 10:00 FIR
- 16:00 %-HEV5 11K,

XD EIZ AT i N R I BEA T SR, A
GLIK AL PR o
1.6.3 RoF 2B AR X%

I Jg 0 P G S P pkis AT T, PRI EE K AR
A 7K BT S TR
1.7 KEFEDWAZESHIELIE

L KUZES T pH A (HBRIE) GBIT6920—
1986; frEkEf s (RALfREF:) GB/T11892—1989; %
R4, (B GBIT7489—1987; @& (ANIKEHL(A)
GB/T7479—1987; WAHAZR (606D GB/T7493—
1987; AR (B REfRYL) GB/T7480—1987; MA (hl
P AR R A ) GB/T11894—1989 Al ity CAHMR ML)
GB/T11893— 19891,

2) BmnabBr: Fngeit o i S wE AR SPSS



256 Al TRE2EF 2009 4F

15.0 (statistical package for social science) #4324k
P91 Auto CAD2004 B, SR € Rt 4% Ffr

Ji AN BE A% HE DT AR BEAT OSSR EA B A, M

} N 3

+Qﬁfw My |y

pla——mpk

ek I%IT
U bR R GETE e | ) 1z
-ﬁiﬁ)\ﬁﬁJ H'JL%ILII!}#\ L ?\[1
—— +r —— + T | ¥
. ] #

i

B/ 3 ENRHEEATE A ke Inik
Fig.3 Switch of sand filter tank for running and flushing
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Tablel Test results of quartz particle density

(n=3, xxSD)
Fs Fi4z/mm T BREI% Wk /(g - om'd)
1 10 45.95 1.405+0.023
2 20 44.50 1.443+0.021
3 30 43.77 1.462+0.005
4 4.0 44.15 1.452+0.017
5 5.0 45.04 1.429+0.012
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Fig.4 Relation between quartz sand particle size
and particle voidage
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Table2 Test results of sand filter tank flushing

(n=3, x*D)
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T AT IrIRI B L, WUERE R IS ], BOE ABFIK B min.



12 J&

PHAE: RO PEHEAL I T IR A A K BOR 257

2.4 WIERERKESHIEE

WO FER H IE ek ygas AT s, L2 mh 0.7~
0.8 m, XUMEFFELAEA, h T EMS QS65-18-55 /K
5 65 m’h, %% 18 m. Ih& 55 kW, RS uEHER I N
28.75 mh, KR IE 02~04 MPa 2|, #it
0.4 MPa, s M e by ab 2, it g€ E 14 12~24 h,
T P e K ZE S QS40-28-5.5 /KH 40 mh. 1%
28 m. L% 55 kW, RHHFEMYE X, RsEE N
0.28 MPa, Jx et 9.83 LAs-m?d), vk i [

5min*,
2.5 FUIREEEIRKLEYR

® 3 RIS WL W ERENE PR KN S 5 A
L pH . &Y (SS)  fh2zFE% e (CODwy) ~ 4
(DO) . &% (NH,-N) FEwE (TP) T 5N
3.27%. 99.83%. 9.19%. 97.20%. 23.56%#1 4.78%, It
H oSS Lk HLr, {7 DO MBALHER] B, WA h
(NO,-N) | THfREE (NO3-N) FLEZE (TN) 234 ETF
49.86%. 0.30%F/ 5.01%.

F 3 IR KRG LR
Table3 Test results of recycled water quality treated by sand filter tank
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Quality improvement of industrial aquaculturerecycled water
by sand filters

Zhou Yang'?, Chen Youguang'*, Duan Dengxuan’, Wang Meji
(1. Fresh Water Fisheries Research Institute of Shandong Province, Jinan 250117, Ching;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 200090, China)

Abstract: Two groups of three parallel ordinary sand filter tanks were used in the experiment. According to the physical
and geometric principles, quartz sand with particle size of 3 mm was selected as the middle-level, while 2 mm and 5 mm
as the upper and lower level, respectively. The particle densities of the upper and lower levels were less than that of the
middle one. An experiment of water treatment on factory recycled water by sand filter and its backflushing renewable
effect was carried out. The results showed that suspended solids removal efficiency was extremely significant (P<<0.01),
which removal rate reached 99.83%, and sand filter tank after backflushed was renewable to be used.

Key words. water treatment, particle size, fish ponds, quartz sand, industrial aquaculture, sand filter tank, culturing
recycled-water



