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Abstract : The production of polyhydroxyalkanoates (PHAs) using Sequencing Batch Reactor (SBR) was investigated. The experi-
ments were performed in two fabricated SBRs (4 L) of different oxidation state. Synthetic wastewater was used as substrate, using
C/N/P ratio of 42:10:1. SBR 1 and SBR 2 were operated in aerobic dynamic feeding (ADF) and anaerobic/oxic dynamic feeding
(AODF) condition, respectively. ADF provide feast and famine in aerobic condition, while AODF in anaerobic/oxic condition.
PHAs production was found high in AODF than AOF. Maximum PHAs content of 40.0% (w/w)of biomass were produced in
AODF mode. Produced PHAs structural and thermal property were good.
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Table 1. PHA content of activated sludges from Gulhwa, Enyang,
Youngam municipal and industrial wastewater treatment

facilities (unit : %PHA)
Gulhwa WTF  Enyang WTF  Youngam WTF
Sampling 1 29 13 07
Sampling 2 35 13 06
Sampling 3 3.0 15 07
Average 3.1 14 0.7
AFske] EABEACE Al 2] 3 - A mE @)/
57 27os FAE LESFAYALE ST Yo
M, MLSS 5%+ <F 3,000 mg/L2 & #}o ]—E o|A] k)
oh B, @3 % A% AL & ¢ ey
o ggd&el A W %PHAS Table 13} o] 242} 3.1%, 1
00

4
7%z e, PHA ghao] 7H e %ﬁwﬁg &
XS AFSHAR ALEHA,

2.2, MEEF U
2.2.1. A|AEIO| M7} LAX

H Lo A= Aerobic dynamic feeding regime (ADF)I}
Anaerobic/oxic dynamic feeding regime (AODF)o]] ©kZ PHAs
o it SAE shetsty] slste] AR FE 4 L A5
AuHS7|(SBR)E £d 271 Fig. 10] weh st wt
12 ADFA|AElO 2 Fig 13} 7o] s7]z2710=2 24
3 HWH8-7] 2= AODFAIAEIO R FH7| 2 1208 57]
6

°J OE oh ‘ﬂ#o?#ﬂ njgAaVE
Table 29} Zo] li sko] ARgSFGITE = Atoll AHEE 2
ARG A 718 0] A 2 AFollA g
FA 1} G-AFet MSBR (Membrane SBR)EH -2

Aelstar glof mgEe] H-gol glo] feEgt xxlolH,
% 53097k B AR A18E TGS o8

Ao A A MLSS S 52 3,000 mgLE A3} o
g3t 29z Aol wat TOC (Shimadzu TOC-5000A),
YEYOKNH;-N), I(POs-P), DO, pH =g 43U

Discard

Withdraw 200 mL Supernatant
18 1L

! [

Settle

O min 10 min

Reactor 2. AODF

Adding medium 2L

|

Fill Anaerobic + Agitation

Aeration + Agitation

[ I

600 min 710 min 720 min

Discard

Withdraw 200 mL Supernatant
18 1L

I I

Settle
I | |

Omin 10 min 120 min

Fig. 1. Operation mode of ADF and AODF,

| I

600 min 710 min 720 min

| Journal of KSEE | Vol.37, No.6 | June, 2015



J. Korean Soc. Environ, Eng.

15| 2Al X2 |A|AEIOA CIZEE 0|Z8t Polyhydroxyalkanoates (PHAs)2| AdAt

Table 2. Concentration of the substrate added in SBR reactors

SBR 1 SBR 2
Parameters
Phase Conc, Phase Conc,
. 1 420 1 420
Sodium acetate (mM/L)
2 80.0 2 80.0
KH2PO4 (mM/L) - 127 - 127
NH,CI (mM/L) - 1143 - 1143
EDTA (mM/L) - 027 - 027
MgSO4- 7H,O (mM/L) - 0.81 - 0.81
CaCly (mM/L) - 09 - 0.9
Trace elements (mL/L) - 1.0 - 1.0

- FeCls-6H,0 : 3.0 g/L

- HsBO4 (g/L): 0.3 g/L

- CuS04-5H,0 : 0.069 g/L
-KI: 006 g/L

- MnCly-4H,0 : 0,24 g/L

- Na,MoOy-2H,0 : 0.12 g/L
-ZnS04-7H20 : 024 g/L

- CoCl,-6H0: 1.0 g/L
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Table 3. Removal efficiencies of SBR reactors

Parameter TOC NHs-N PO4
Time (min) 0 540 0 540 0 540
SBR1 Concentration (mg/L) 9906 825 151 480 54 53
(ADF)  Removal efficiency (%)  91.7% 682%  90.3%
SBR2 Concentration 9906 562 151 570 54 28
(AODF) Removal efficiency (%)  94.3% 623%  948%
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Fig. 2. Chronological concentration of TOC, PO, NHs-N, DO, PH for SBR 1 at CNP ratio = 42:10:1,
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Table 4. PHA production efficiencies of SBR reactors

Parameter Average Max Min
Time (min) 110 590 110 590 110 590
SBR1(ADF)  PHA%) 176 72 213 134 138 22
SBR2 (AODF) PHA(%) 292 126 402 217 221 33
* Time phase

- SBR 1 : 110 mins aeration state, 590 mins ageration finish state
- SBR 2 : 110 mins anaerobic finish state, 590 mins aeration finish state

PHA (%)

SBR 1 : Aerobic

Table 5. PHA production efficiency reported in other articles
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medium batch culture PHB MLSS 20

*ADF = aerobic dynamic feeding
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Fig. 4. Chronological content of PHAs for sequential batch reactors over time range,
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Table 6. The result of GPC analysis for PHAs produced from
SBR reactors

Sample PHA standard SBR1 SBR2

Numberl average mgleoular 1299 4.064 4489

weight (Mn) units
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(Mw/Mn) units 1.009 3.247 3.436
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