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The Dairy Farm Wastewater Treatment with New Efficient Reactor System

WANG Yan—-qin, LIU Zhao-hui’, BIAN Wen—fan, YUAN Chang-bo, YAO Li, ZHANG Chang-ai, LI Guo—sheng

(Institute of Agricultural Resource and Environment, Shandong Academy of Agricultural Sciences, Jinan 250100, China )

Abstract: With the rapid development of current dairy cow cultivation, a large number of manure were produced, which had caused environ—
mental pollution. A new efficient reactor system had been used for treating dairy farm wastewater. The system was mainly formed of two anaer—
obic bio—nest reactors. One was bio—nest reactor; the other was sand—type reactor. Anaerobic bio—nest reactor was a kind of new efficient
anaerobic reactor by biological nest material as a carrier. The biological nest material is a number of long spiral band structure cut by the
black PVC pipe, width of 1.5 cm, thickness of 0.15~0.21 mm, surface area of 2 800~3 000 m?*+m, conducive to the adsorption and growth of
bacteria. At the same time, due to the little difference of the proportion of the material with water, the material would automatically float with
the water in the anaerobic reactor, which increased the contact with the wastewater and elevate efficiency. Sand—type was a kind of new slurry
handling equipment by substrate and microbial synergy through physical, chemical and biological role, with different particle size yellow sand
as a substrate handling slurry, hydraulic loading 0.04 m?*-m=+d . Test results indicated that: The HRT of the system was 15 h; the removal
rates of COD, BOD, NH;—N and TSS were 97.6%, 98.2%, 81.3% and 98.1% respectively. The final discharge concentrations were 89.0, 27.1,
15.7 and 6.49 mg- L™ respectively, which satisfy the second level of National Discharge Standard. The system was suitable for promotion and
use in the dairy farms.

Keywords: dairy farm; wastewater; efficient system; bio—nest reactor; sand—type pond
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Table 1 Water composition of influent wastewater

WEGEAKIE  BRWRIRE  BEC  BOKEEHR
R BEIK 2 60 4455
K 2 25 435 R

WAk 1 Bl 4 PRk K 2 25 43 JR
BAKE 16~30 438 R .Y

2 RIEHAEHEk KR

Table 2 Water quality of influent wastewater

Er=ta EXivd BEKFEFRIE
pH — 7.22~7.40
T E(COD) mg-L* 2 048~12 828
AL T # (BOD) mg-L* 685~2 663
A (NH:-N) mg-L! 59.5~138
JBE(TP) mg-L? 90~216
BRI (TSS) mg-L? 1192~7 823
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Figure 1 Experiment equipment
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2 #HRSIE

2.1 B ER

IR, BN REBITRE, K AEYEIRE
21 H K D 2 VA WAL B K B b TR AR
(COD) FiAE k.75 4 & (BOD ) /4B fit 2t i isf [ 22 k. 4
%4 FIE 2~E 4 i ,COD BB A1 R R N
97.6% ,BOD ML FBRFH 98.2%,

WA GFK e 2SR A S YRR BN,
EREPREAIEIY . ERFAEEYERER
N A5 7K ST E R 15 h, O A% R1 L2 FF A &
i fof 7E 6.55~41.04 g+ L -d™ J5 FE N B, COD HE14
PR R 5259.5 mg- L7 &% 1003 mg-L7, %
2 80.9%, T BOD f-FEH K AT &E 1 705.7

&3 RENETERFT*

Table 3 Parameters and methods of experiment

I E Ry
pH1{E #3X pH 11 (PHS-3C #!)
AR B S AR E T (LMF-2)
BAUPREARE G (HE 2100)
4 (CoD) COD WI5E{X (DR/1010)
AL % H (BOD) [ BOD JlIE{X (BODTrakTM)
HAA(NH-N) o R L ik
SBE(TP) SHRREE LI
S (T8S) AT UEFRE T
B R (TES-1319)

mg- L7 [ 281 mg- L7, KERFN 83.5%, A WiZPI%
WA EY R IRE RN AR TEAE R K IS BEE T,
RER A VLR 2R, iAol , —FEAET
PR AR 0 3 P R 2 A W A R R i 3
A, R T 7= B e vl AT, 4808 T IR 8
BHIE], 55— 5 T e T A W A BRIk 1 2540 , 214t
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Table4 Average removal efficiency of the new high efficiency system
S HEAK e B /mg - L H K BE /g - L BRI
FIME PR 2 SEIMH FrUEdw 2 FIME FRUEdR 2
2 THEE(COD) 52595 29957 89.0 24.6 97.6 0.9
HEAR T R (BOD) 1705.7 629.0 27.1 55 98.2 0.7
A (NH-N) 88.9 25 15.7 2.4 813 6.0
HBE(TP) 130.1 37.0 183 5.0 85.7 22
AR RY (TSS) 3233.0 1972.0 64.9 453 98.1 0.8
ol 0 con P 2 SV I B8 TR K A LA
£ 4000} [ BOD FRLERR
& 3200l 2 VA VAL T X R L ) S DR 4R
$ ol 7K 9 ¥ P S B A O B AR 14 P
o B2 T W B SR A W B A 2 B TR
m 1600y ALY V2 R R GG | K RBUR R COD H
%% 800F !_l:l I—E 1003 mg L™ [ = 89 mg-L",BOD 1281 mg L™ [ =
S : : L = ) 27.1 mg-L™,COD # BOD £ 343 B3k %] 91.1%F1
HK  RItAK  R2HDk A o o o
e 90.4% , tHi 7K W] LUK B 5K HE — Bebm e, AT A Rb gk

(PGB A IR EUR A8 K ) (5 BB D 15 h,
[ RE#E R1 { COD ffiihy 14.3 g-L1-d™)

(Two anaerobic bio—nest reactor HRT 15 hours,
at COD loading rate 14.3 g-L™+d™ of R1)

2 AREIM ik & Hsk COD #1 BOD &
Figure 2 Influent and effluent COD and BOD in different stages
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(Two anaerobic bio—nest reactor HRT 15 hours,
at COD loading rate 6.55-41.04 g-L™+d™" of R1)

B 3 iXgeRAE sk Fa sk COD ik
Figure 3 Influent and effluent COD in different stages
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4 IRIEHAEIE K FAH 7k BOD T
Figure 4 Influent and effluent BOD in different stages
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R E BN R TERINE
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SMPERERIRL L, 5 A 5 W AR RS B AER R R
—- R1 3K

O+ R1 M1 R2 HiK
A B HIK

8-22 9-22 10-22 11-22 12-22
BfIal/ A -H
(PR B A YRR G K = B IE 15 h,
I 8% R1 B9 COD fafih 6.55~41.04 g-L-d™)
(Two anaerobic bio—nest reactor HRT 15 hours,
at COD loading rate 6.55~41.04 g-L*-d* of R1)

B 5 KB A E k0 H 7k NH-N 3E4E
Figure 5 Influent and effluent NH;-N in different stages
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B 6 iR #E kK DO T
Figure 6 Influent and effluent DO in different stages
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(Two anaerobic bio—nest reactor HRT 15 hours,
at COD loading rate 6.55~41.04 g-L'-d" of R1)

B 7 iXIe R Atk A0 2k TP 4L
Figure 7 Influent and effluent TP in different stages
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Figure 8 Influent and effluent TSS in different stages
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