46 ( ) Vol. 46  Sup.
2007 6 ACTA SCIENTARUM NATURAL UM UNNVERSIATIS SUNYATSEN| Jun. 2007

L ow Concentration DanesticW astewater Treated by
an UASB Reactor at Psychrophilic Tenperature

LUO Xiangnan'?, JIMin', YANG Jingliang’, ZHANG Jing’
(1 Deparment of Enviormental Science and Engineering, Tianjin University, Tianjin 300072 Ching;
2 Deparment of Envirormental Science and Engineering, Hebei University of Science
and Technology, Shijiazhuang 050018, China)

Abstract. The perfomance and the sludge characteristics of an upflow anaerobic sludge blanket (UA B) reaciorwere investigated for
the treament of low concentration (COD 400 600mg- L ') domestic wastevater at psychrophilic tanperature (15+1 ). The la
boratory-scale UASB reacor of 2. 0L of useful wlune was operated for a period of 174 days An organic loading rate of amund
3.0kg- m *d 'was treated with a30% 50% COD removal rate The characteristicsof sludge inUA B reactorwere changed Gran-
ular sludge has been obtained in the reactor and waswell settelable The SBM photoesof the sludge during the experiment showed that
filanentous bacterium and bacilluswere key organisns
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Anaerobic treament of wastevater is a technigue 600 mg- L ').
with recycling use of energy at lov cost Generally, 1.3 Seed sludge
Modem high-tate anaerobic reactors are typically gp- Seed sludgewasobtained from the digested pool of

plied © the treament of high-strength wastevaters westemn bridge savage digposal plant of Shijiazhuang
(COD >1000mg- L ') in thememphilic tenperature  Sludge presented floccular and black, with SS of
range (25 © 40 ). But damestic wastevaters have  90.33 g- L' andVSSof 44.45 g- L .
typically concentration of COD below 1000 mg- L™* 1.4 Analytical methods
and many wastevaters have tamperatures lowver than During the experiment, pH, chanical oxygen de-
mesphilic range ( < 25 ). Succesful anaerobic ~mond (COD), supended lids (SS), wlatile us
treament of such wastavaterswith lowv cost and energy ~ pended lids (VSS), wlatile fatty acids (VFA) were
requiranents would have an important influence on  carried out using the Standard M ethods of China
wastevater treament”. Several authors studied and
observed sme successul results in recent years® Y.
This experment did elementary study on treament of 2.1 Operation of UASB reactor
lov concentration domestic wastevater by using UA B The UASB reactor was inoculated with meophilic
reactor at psychrophilic tamperature (15 +1 ). anaembic sludge The organic loading rate (OLR) in
the start-up stagewas 0.5 kg- m °d*. In the OLR
risng stage, the OLR was raised for three tmes at
1.1 Experimental set-up 0.5kg- m >d’ The highest OLR was 2.0 kg-
The laboraiory-scale UASB reactorwasmadeofor- M “d . In the third stage, OLR was raised for wo
ganic glass (wlume, height, dianeter 2.0L, 74 an,  tmesfran 2.0 kg- m *d"* 3.0 kg- m *d"'. COD
5.2 an). The tamperature of the reactor's contentswas ~ removal rate was aboved 30%  50%. As shown in
contolled at (15+1) by a biochenical incubabor Fig-1, a full and stable conversion cepacity of psy-
1.2 Experinentalwastewater chrophilic UAB systan can be achieved within 174
Expermental wastevater is the artificial prepared days
organic wastevater with lov concentration (OGOD 400
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Fig-1 Operation reults of the UAB reactor for
treating lov concentration wastevater
at (15+1)
(A) removal rate (m) OLR

2.2 sludge characteristics

Duing the course of the experiment, sed sludge
became floccularwith good settling characteristic and at
last became granular sludge Characteristics of the
dudge were observed by SBM as shown in Fig 2 The
SEM photoes of the granular sludge showed that fila-
menius bacterium and bacilluswere key organisns
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(COD 400 600mg- L°%)

Fig.2 SBM of themicrobios in sludge

3 Conclusions

The upflow anaerobic sludge blanket (UAB) re
actor presented a stable operation and high perfomance
in the treament of low concentration (COD 400 600
mg- L™ ') damestic wastavater at psychmophilic tenper-
ature (15+1) . Atpsychmophilic temperature, the ob-
served increased activity of filanentous bacterium and
bacillus could be due o granularation of sludge
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