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ABSTRACT

Project Code : BGJ4380001

Project title : PHA Production from High Strength Wastewater: Temperature Effects on
PHA Production using Activated sludge Biomass.
Investigator  : Prof.Dr. Thongchai Panswad
: Miss Sopa Chinwetkitvanich
E-mail address : sopa.ci@student.chula.ac.th; sopachin@@yahoo.com
* tpanswad@iei.or.th
Project period : September 1", 2000 to July 31", 2003

This study was designed to invesligate the effects of temperature and nulrients limitation on PHA
production, The two-stage operation approach, ie., a growth phasa followed by a nutriants
limitation phase, The pre-selectad temperatures of 10, 20 and 30°C were investigated under three
conditions, i.e., only N or P imitations and combined N&P limilation. The 4 | fully asrobic SBR
was operated at an SRT of 10 days with cycle time and HRT of 6 h and 10 h. In the N limitation
experiments, the maximum PHA contents and concentrations were 38, 40 and 32 %TSS and
1367, 2830 and 1326 mgh for the temperature of 10, 20 and 30°C, respectively. The tamperature
clearly affected the PHA productivities and PHA yields; it was 342, 283 and 147 mgfl-day and
0.22, 0.2 and 0.1 mg PHAImg COD,, respectively. During the P mitation experiments, the 10°C
system showed higher PHA production than 20°C and 30°C systems, ie. the maximum PHA
contents were 52, 45 and 47 %TSS, the maximum concentrations were 1491, 1284 and 1260
mgh, the PHA productivities were 68, 43 and 57 mg/i-day and the PHA yields were 0,05, 0.03 and
0.04 mg PHAImg COD,, respectively. For the N&P limitation experiments, the maximum PHA
contents and concentrations of 10°C and 20°C systems were not much different; it was 45 and 43
%TSS and 2133 and 2239 mg/l, respectively, while the 30°C ones were 33 %TSS and 1476 mgil.
The temperature apparently affected the particular PHA productivities and the PHA ylelds, ie., the
productivities decreased from 427 and 204 to 148 mgf-day and the yields from 0.38 and 0.16 to
0.11 mgPHAIMQCOD, with temperature increasing from 10°C and 20°C to 30°C, respectively. The
low temperature (10°C) was evidently abls 1o stimulaste PHA accumulation faster than higher
temperatures, especially, with N&P limitation. Although P limitation condition could induce higher
%PHA, the PHA productivity and yield were incredibly low because the systems required much
longer time to oblain the maximum %PHA and a lot of blomass were lost from the system.
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