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PRODUCTION OF BIODEGRADABLE PLASTIC PHA BY EXCESS SLUDGE
FROM ANADROBIC-AEROBIC ACTIVATED SLUDGE PROCESS

HF ORBEE. EE LR %% . BB KE
Yurina IWAMOTO" | Hiroyasu SATOH . Takashi MINO" . Tomonori MATSUO"

ABSTRACT; The capability of anacrobic-acrobic activated siudge 1o produce polyhydroxyalkanoate(PHA), a kind of
biodegradable plastics, was evaluated in terms of PHA content in the sludge and PHA production rate. Batch experiments were
designed to investigate 1) effect of oxygen supply on PHA production, 2) PHA producing capability of sludges from practical
anaerobic-aerobic activated sludge plants, and 3) possibility to use an industrial wastewater as the substrate for PHA production.
The maximum PHA production observed was 54% of the initial sludge mass. The optimum oxygen supply rate for PHA
production was found 1o be 1.22mgO/min/l. The possibility to use practical sludges and some industrial wastewaters for PHA
production was confirmed.

KEYWORDS; Polyhydroxyalkanoate(PHA), Biodegradable Plastic, Anaerobic-aerobic activated sludge, Excess sludge,
Oxygen supply.
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Influent  Anaerobic Excess Siudge 1L/d Table.1 Substrate Compositions to
. A i atizati
30L/d Basin 4L Aerobic * Sedimentation the Acclimatization Reactor

y TaBnk RS [BE@e/)
9 E E'_g" t CH3COOH 117

CH3CH2COONa 130

Pepton 100

Yeast Extract 37

< Aeration (NH4)2504 b7

Return Sludge 30L/d MgSO4 89

Fig.1 Schematic Hlustration of the Laboratory Scale CaClz 170
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K2HPO« 60

(2) PHALERRNEZBHNB NNy FHLR
EREE
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Fig.2 Schematic [llustration of Batch Experiment Reactor
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and PHA accumulation
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Table.2 Analytical Items, and Methods
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Y 7Y vy & |TOC £ 72TOC-500

BEES Y 9 - 7 A 3VE L Eiik(Standard Method,
13th ed., 1971)

Total Phosphate

Phosphate FARAaNE UM
7 v 20 ik(Gaudy A.F. and Gaudy E.T. (1981)
Saccharide Microbiology for Environmental Engineers and Scientists.

McGraw-Hill Kogakusha, Tokyo)

WHFRBYEE A ¥ / — L T100°C, TR MBS R L.
PHA E)R-DAFNVZAFIV (E FoF /BAFVT
ZFIL) HBEKE LB HX7ORMSTT 4 —
L& ha%. RE, ERT 5,
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Table.3 Analytical Conditions for G.C.

AS A Neutra Bond 1 (GLH A 3./ X)
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Table.4 Running Condition of Treatment Plant

B . C D
KR (m3/d) 25000~30000 14000 50000
HRT(hour) 6 12
SRT(day) 20 7.1 ((BREHK)
MLSS(mg/1) 20008712 2500~3000 1800
BOD-MLSSE
g - &) 0.37 0.08 0.17
IF T4EDO(mg/l) 2~3 2 4.6 (BRER)
AL TP(mgP/) 0.18 0.3 0.3
FRAXPO4-P(mgP/1) 0.02 0.0 0.0
P content(%) 3 3.3 3
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BOAMAE ZFII 2| A20iE  (BES > mEs

O BbEsuc L T FER->FEM) 1C k5 (B2
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Table.5 Compositions of
&  the Industrial Wastewater
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EE. M AERZ IKRALUTH S, M L ITHYikDKE % Table.5IZR Y,

ZOHKE/I100DBE(TOCE L T868mgC/NIci A LI iBEL. 7Y

v 7130,1,3,6, 1285 R B RBITIT - 12,

b

pH 5.2
TOC 86.8gC/1
Saccharide | 8.6gC/1
Propionate | 13.6gC/]
Acetate 6.0gCN
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Fig.4 Change of Supemmatant Phosphate

2500

Intracellular Saccharide (mg/)

S0

Time After Feeding(Hours)

Explanatory notes are same with Fig.4

Fig.5 Change of Intracellular Saccharide
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Fig.6 Change of PHA
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Fig.7 Relation between Oxygen Supply and PHA Content
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Fig.10 Change of PHA Content in the case of practicai sludges

—311—-




N
ZAFHEE OEWHEAE Fig.11l, PHAZ &R (PHA/initial MLVSS ) #Fig.12{Z% 4,

MYy 3FWETHEIPEE TS, BEBLEE > ORMDACRRENEL LD TH B,

QERAZHE - - B LHO~ 1 HRNTHEXVRFEIN. TOREBREIEX3, JhiZRLHOD
1M THREODRRFNMDATNLIIHD, MAERLUBOPHAE RO REBIC/L > 122HTH A,

(B)PHA - - 3RMITTERRBITET STV 3, CHEBMORAGREENEL LD TH S,
FEVPEAL->TH, DUBBRERT VD PHASBREBEI SHd -, BRBIIHWPMLYSSH T2S
BIEThEFERECRUD >, REBORERI G- EFTNEERL L - LHEBAKXTHS S,

Table. ST R LI LBYIKOMBICE B L. ZOPKIIFEM. 7oA v BESB{FA T, 10,
RETHEOPKTHIDOTHOESFRBAEDLETTNI LTI D, AT LA EBRIZES T
OHBRMERLTEZENMONTED, COIRYPRIMATAEBRICE ZPHAREICEALT VS &
TFTHahf, LA ULERERENS, KRBELTTIRATELLBHANSEI I ENGD o,

FETRBIZTIZA DO » TR ERFBELTHATEIECI Z L E. 2BFROFTUHM &
HbETREUAY Yy FTH S,

1000 , % 50 "
* PHA o

~ 800 A 4 Saccharide -5 @ .25
) - S-Phosphate g g
£ ~ 10 § € ol 1T
e \ A, s - 2 g 7
a 600 \ F_‘_.T__q,__— = 3 g
B K .. - 0 g 6 1 S
2 74 3 I { g
S 400 \ 4 l A ‘
3 T w| |10
g 2004 i 103 F

SN = o+—

] T T o 0 2 4 6 8 10 12 14
vl Tlm; Afte: Feediang(H::Jrs) v Time After Feeding(Hours)

Fig.11 Change of TOC, PHA, Intracellular Saccharide,

Fig.12 Change of PHA Content
Supematant Phosphate
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