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Abstrac:t N itraBen and orBanic supstances n the shhetc |ivestock fatn wastewater were efficient]y renoved by using an aeropic
granu Jar sjud€e memhmane hioreactor where hofim was f{ixed on a hollow. fhermemhrane The effuentCOD and NH;r N ooncen traton
wemr 46 ¢ mE/L. and4 g mg& [, on average under the cond itions of HRT'§ }} the volum e Joad of COD ¢ m&/ L and the concentraton

of anmon;ja nitogen g4omg, [, The remova] efficiency of nitrate n jtrogen and njtrite njtrogen were appmx'matel}’9(%‘

In add ition  the

mtoduction of aeoh ¢ granu fes nto he MBR sYstam was heneficia] to conto]]ing memhprane fu [ing
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The hi€h concentration anmonium njtrogen
wastewater fan the ]ivestock fim s one of inportant
pollutpn sources which causing€ non poipt pollutpn mn
Chinese country Memprane h 'preactor( MBR) process
is of great potenti] boh €chnicall and econam cally
especially in treament of this kind of wasewater'
Ahic ranular sidg€e MBR sYstans have pofntia] for
sinu [taneous ranova] of or8ang supstances and nitra
gerh3 4

1 Materpa] and methods

Materg s
The MBR made of polycathonat had an effective
volune ofsx 1o* i, Thewastewater treated was sep.
arated with() 1 ¢« m Polyp opylene hollow fiberm crofil
tration memp ranes n MBR
1.2 Experinentalm ethods

Aemhic granufpr sjudge was cultured by fpccular
activated sludge and fed wih glucose as organic suh.
state n the reactor A synthete wastewater mainly
consisting of glucose NaH(), Nf, C] KH ) and
trace e fment sojution was used © sinulate the canpa
sition of rea] livestodk fam wastewater The nflent
wastewater and i tem jttent effluent were autan atjca]y
con tro]led trough a sensor set tomajntan hydraulic re
entpn tine atg h

1.1

O : 2007-01-10

« 2

(C)1994-2020 (‘hinglg?adcm?é Journal Electrohic Publishing Housé. All rights reserved.

livestok fam wastewaer aerohic gmnular sudge

Article ID 0529-6579 (2007) S1-0185-02

2 Results and d iscussion

M crostructure of aemh granufpr sjudge
(Granules appeared spherca]l shape ohtimned hY
cultivated WOlk( Fig 1). The SEM analyses revea fed
that there were fluffy hiokYers on the granule surfacg
in which fipmentous attached by bacilli and cocci could
be chserved This is Pobab Y attributed © enab e he
aerch  granu s © have hetter treament e ffic jency

2.1

Fg1

Phoograph and M of aerohjc granu jar sudge

2.2 Poperty of COD ranova]

As shown n Figz the effluent COD was aver
aged atgg g mE/ [ under the conditions of the volune
boad of influent(COD oY M&/ I, TheCOD ranoval effi
ciency kept above92% n the whole process due 10 b1
olgical] degradation The Possihle reason of that good
performancem Bht he due 10 the high b tmass concen
tration and syntrophic reptionshiP anong different spe
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cies of microorganisns i1 the granule§
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2. 3 Pwoperty of njrogen rem ova |

As shovn n Figa N ramova] utj]zing sinujtane
ous nitrification and denitriﬁcation( S\IQ was success
ful n this ysted>  The effuentNH, -N average con
centration was 4 § mg/], and remova] efficency a
chieved ©90p4. TheNOy -N and NO, N 1 the effu
ent hecane very 102y which the nfluent concentrations
were3 17 m&/ [ and( 05 mg/L respectyvely
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2.4 Meanprne flux h MBR sYystan

A decrease in pemeate {lux may he becaus:e
short— tem jmmedate flux decline due to pore hloc
king and cake fomaton on the membrang: pbng— tem
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gradua] flux declne due t0 cake campacton and ijrre
versh ke foulng The flux could keep ata relatjve staple
leve] during the operation period The memhrane foul
ng was contmolled by using the aerchic granule sudge
MBR

3 (Conclusons

The remova] of oiBanic supstances and njtrogen
canpounds fran the synthetc ]ivestock fim wastewater
could occur sinujtaneous]Yy fn an aerchic Lranujar
slud€e menhrane hioreactor The systan was responsj
ble f)r83% ~96% of the overa]](DD ramova]lmamnly
due 10 polgica] degradation N itroBen was removed
through the SND Process The efﬂlentN}f _N average
concentraton wasq gmg/[, ata Joading ofgy mg/[,
The efficiences of N(J N and NE N ramova]were ap
proxinae[y 90%5. And the ntroduction of aempic
granujes mto theMBR ¥stan was henefcia] © contro]
lingmanprane oulng

R eferences

[ 1] MARROT B BARRDSMARTNEZ A MOULN P
Industria] wastewater treament jn a menprane hioreac
or a revieW[ J Environ Progres’s 2004, 23 59—
68

[2] EFFERSONB IANEAIL JDDS J Ménbmneh
reactors and their role in wastewatr reuse[ j] W ater
SciTechno]l 2000 41 197—204

[3] ETTERER T WIDERER PA Generatin and proper
ties of aeop ¢ Lranular s}udge[ ] W ater SciTechnoy]
2001 43 19— 26

[ 4] BEWN J ] VANLOOSORECHTM CM HEINEN ] ]
Aerdhic €ranu jation n a sequencng patch air]ift reacor
[ J. WaterRes 2002 36 702— 712

[ 5] (OSTA ¢ DIKEMA ¢ FRDRICHM Denitrificaton
with mefane as efectron dmor n axygen_ |in jited hpre
acors| [, APPIMicrh Pl Bioechno]l 2000 53 754
— 762

e de!, B RWE, KR

X 300071

2. REFRIRFIEAF ERATEFIR, X&F 300191)

)

(HRT)

COR NH; -N 46 6 4.8 ML

X703, 1

8 h COD
NO, -N  NO; N

N NH N NO; N NO; N
600 M& I, NH,; -N
904

40 Mm&/ L



