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Effect of various types of carbon source on biochemical storage

and substrate transformation of activated sludge
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Abstract: It was investigated that the effect of type of carbon sources, including acetic acid/propionic
acid= 1/2, acetic acid/propionic acid = 2/1, propionic acid, methanol, ethanol, glucose, starch and
domestic wastewater, on anaerobic substrate storage and conversion of activated sludge domestricated
cultured with sodium acetate with removing phosphorus. T he results showed that with acetic and propionic
acid as carbon source, the system’ s storage capacity for substrate was larger, in which the maximum
values of PHA, PHB and PHV was of the 6. 0 mmolC * L™', 4. 25 mmolC * L"" and 3. 69 mmolC* L™
(at acetic acid/ propionic acid = 2/1), respectively. When methanol, ethanol, glucose, starch and
domestic sewage were used as carbon source for substrate storage, the storaged substance was mainly

PHB, but their capacity lower than that of acetic and propionic acid. The release of phosphorus increased

2009- 11- 16 , 2010- 02- 23 Received date: 2009- 11- 16.
B (1987—), 2, WL Corresponding author: Prof. WANG Shuying, wsy @
bjut. edu cn
: Foundation item: supported by the Funding Project for
(PHR20090502) ; “ 7 Academic Human Resources Development in Institutions of Higher
(20087X07314-008 01); (ykp Learning Under the Jurisdiction of Beijing Municipality
2009-2777) (PHR20090502) and the National Key Science and Technology

Special Projects (2008ZX 07314 008-01) .



6 W ANRBIRRE G 7508 PHA A7 R ALK S0

* 1511 -

with propionic acid content in combined acetic and propionic acid and reached the maximum 16 53 mg* L'

at propionic acid as sole carbon source With starch and domestic sewage as a carbon source, the

phosphorus release was small, 3 56 mg * L™ " and 6 75mg* L™ ', while methanol, ethanol and glucose as

carbon source the activated sludge showed no significant phosphorus release features.

Key words: enhanced biological phosphorus removal ; carbon source; substrate storage; polyB -

hydroxyalkanoates ; phosphorus accumulating organisms
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Fig. 3 PHB storage with various types of carbon source
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Table 2 PHA storage under different carbon source conditions
Carbon souree PHB PHV PH A PHB  PHYV VFA uptake rate P released
/mmolC* L-!' /mmolC *L-!" /mmolC* L-! /PHA /PHA /mgCOD °*(mg MLSS*h)-! /mgP- L-!
acetic acid/ propionic 252 329 563 44% 56% 0 05% 11 03
acid= 2/1
acetic acid/ propionic 4 25 2 36 60 71% 39% 0 0648 13 65
acid= 1/2
propionic acid 309 255 5 81 54% 46% 0 0231 16 53
methan ol 191 Q16 2 07 92% 8% 0 0093 -199
ethanol 223 Q 30 2 53 88% 12% 0 0035 - 186
glucose 177 Q 54 23 77% 23% 0 0211 -4 13
starch 219 Q 40 259 85% 15% 0 0154 356
dom estic wastewater 307 1 32 4 38 70% 30% 0 019 6 75
[15]
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