1934

U7/ T - = S ¢ BRER/EERNE  MIRESRE T ST R R B3 S E T R
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn December 25, 2017, 33(12): 1934-1944
DOI: 10.13345/j.cjb.170391 ©2017 Chin J Biotech, All rights reserved

- TP EHIHRR -

GRES

100084

-3 . , 2017, 33(12): 1934-1944

Chen JN. From waste to treasure: turning activated sludge into bioplastic poly-3-hydroxybutyrate. Chin J Biotech, 2017,
33(12): 19341944

B OB EMFR (MARGFR) REKLEZANE 5%, TG EEALE, KAFRE TN T RESEAL
fRALEE, RAFT A TRAMAEMGERMF . FEIT RAGEI R T AIRARIE #3701 Halomonas CIN
HRBR. BETRREALE, REFSEDTHEBREFR-ZAZATRE (PHB). #t—F L INRALB T RAK
R A0 CERT AR E BB R A BOR X MAD AR, IH, TUAERA RN FRALBREAE A
¥k PHB. #@it#t —# & Halomonas CIN F A9 W hn PHB & m3442, TVA LR FZ AR 7 RA MRk 53K
4 & PHB, Mutf&it4% PHB #9430 000 L/t F 2] 20 000 7T/t, EIFREIE A T E 47,

CEMRT R, BRAELARB®RE, B-I3-FATHR, HLBENYE, LREALAH, 28 H

From wasteto treasure: turning activated sudgeinto
bioplastic poly-3-hydroxybutyrate
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Abstract: Large quantity of activated sludge is generated from wastewater treatment but without yet an appropriate

deposition. High temperature can lyse the activate sludge so that nitrogen and phosphorus containing nutrients are rel eased.
Halomonas CIN was found to grow on the heat lysed activated sludge and glucose for production of bioplastic
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poly-3-hydroxybutyrate (PHB) in the absence of yeast extract, nitrogen and phosphorus sources as well as trace elements.
This reduces the PHB production cost significantly. Furthermore, acetic acid formed from anaerobic fermentation of heat
lysed activated sludge can be used to replace glucose for cell growth but not much for PHB production. After construction
of an additional PHB synthesis pathway in Halomonas CJIN, we can produce PHB entirely from heat lysed activated sludge,
reducing production cost of PHB roughly from ¥ 30 000 Y uan/ton to ¥ 20 000 Y uan/ton, thus turning waste activated sludge
to valuable raw material resource.

Keywords. activated sludge, polyhydroxyalkanoates, PHB, Halomonas, unsterile fermentations, bioplastics
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Fig. 2 The PHB production process using activated sludge.
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Tablel Comparison of the sludge supernatant after thermal treatments
Parameters (mg/L)
FEESITISENS COD VFAs Nitrogen Phosphorus
Before thermal treatments 13 094 350 974 92.4
After thermal treatments 28 490 943 2259 149.0

COD: chemical oxygen demand; VFA: volatile fatty acids.
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Fig. 3 Effects of two thermally treated activated sludge
on the cell growth and PHB production by Halomonas
CJN grown on different concentrations. 5% (V/V)
overnight cultures were inoculated in 50 mL 60MM in
500 mL flasks. 37 ‘C 200 r/min for 48 h. The thermally
treated activated sludges SWa or SWb were added to
60MM medium at different concentrations. Error bars
are s (n=3).
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components, including yeast extract, glucose, nitrogen, PHB
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Fig. 7 Growth and PHB production by Halomonas
CJN inoculated on acetic acid and glucose mixture as the
carbon sources. 5% (V/V) overnight cultures were
inoculated in 50 mL 60MM in 500 mL flasks. 37 C,
200 r/min for 48 h. Error bars are s (n=3). 30G: 30 g/L
glucose. 1Y: 1 g/L yeast extract. 60SW: sludge waste
was added to 60MM medium. 30A: 30 g/L acetic acid.
15A: 15 g/L acetic acid.
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