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Effects of nutritional conditions and intermittent aeration on accumulation of PHB
in activated sludge
WANG Jing, LI Qing-biao, HE Ning, WANG Yuanpeng, SUN Dao-hua, SHAO Wen-ya,
CHEN Cutxue, QHUN Hutjing
(Fujian Provincial Key Laboratory for Chemical Biolagy, Department of Chemical and Biochemical Engineering,
College of Chemistry and Chemical Engineering, Xiamen Universiy, Xiamen 361005, China)

Abstract: The effects of nutritional condiions and intermitent aeration of operation cycles on poly 3-hydroxybutyrate
(PHB) production by activated sludge were studied.The results showed that, activated sludge from aewbic reactors accumulated
PHB was around 12 5% of Mixed Liquor Suspended Solid (MLSS) under eutrophy conditions while it was up to 19. 2% of
MLSS under only cathon source provided conditions. High carbon source concentration was helpful to PHB accumulation. The
maximum PHB content of MLSS reached 41. 7% of MLSS when 4.5 g/L of sodium acetate was used as the unique catbon
source, with PHB production rate being 265 mg/ (L* h) . The optimum intemittert aeration pf operational cycle was: 30 minutes
aeration followed by 30 minutes’ intermission. Compared wih continuous aeraton process, the PHB content of MLSS increased
by 9% with the optimized intemittert aeration of operational cycle.

Key words: poly 3-hydroxybutyrate( PHB); activated sludge; nutriional condition; intemmitient aeration

-3 (PHB) ,
, PHB ,
, PHB
[9-14]
[1=21" pHB
( PHB
[3- 81)
1
PHB , 1.1
) 6L, 5L
:2007- 01- 4
(20076037)
(1982-), , ; (1963-), , s N s s

, 0592- 2183751, kelgb@xmu. edu. m


https://core.ac.uk/display/323929131?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

* 46 - ML 27 5

, , 24 h, 2 L/ min SJIG-203A
+ + PHB : PHB ,4 000
+ , r/ min . . - L .
(mg/L) 1 092, KCl 234, K;HPO4* 3H,0 60°C , 150 1/ min 90 min
150, NH4Cl 194, MgSO4 ¢ TH20 306, CaCl, 54, FeCls ® , PHB ,
3H20 9. 8, 334, 124 5 s
30 min 3L , , ,60C 12 h, PHB
10 , , PHB : Bruker DRX- 400
, , (SVI) 105 . .
ml/g ,COD 0% , (TMS) ) ( Sigma
, ) PHB
("H- NMR) ( PC- NMR)
, 2.0 /L 'H-NMR "H- NMR
2.4¢/L 1L , s ;
, BC-NMR BC- NMR
2.0¢/L, 5 1l
1.3 PHB
1.2 1.3.1 #5835 AR UTF RRE #K &%k
(MILSS) : 1L
8 mL, 12 000 r/ min 5 min, , ,
105°C , CcOD PHB ,
PHB . (131 2 L/ min,
, 3 mL , MLSS COD PHB
10 mLL 60°C 1
, 150 / min 90 min : ! me/L
PHB C CN cp CNP
(PHB 5~ 50 Hg), , 10 0 1500 1500 1500 1500
mL »100°C 10 min, NH.C1 0 0 153 0 153
» 235nm ’ K,HPO, 0 0 0 5 59
PHB
oD : [16] : CNP ,CN , CP ,C
CNP 100 5 1
(DO)
(L% 44W) [10] . ~
[5] Jones S F, [J1. , 2006, 41(5) : 435— 438.
[J]. : , 1997, 24(2) : 82— (]
" 4 [1]. ,2005,33( 1) : 87~ 89.
» [12] .
. 005, 38(3) : 0 220, . , 2006, 15(10) : 9- 10.

[ 7] Potier P. Synthesis of the antitumor dimeric indole alkaloids from Catha
ranthus species| J] . Journal of Natural Produds, 1980, 43( 1) : 72— &7.
[ 8] , . [J1.
,2006,24( 1) : 60- 61.
[9]
[ ,2000, 12(2) : 76— 77.

[ 13] Van Heugen J C, De Gmeve J, Zorza G, et d. New sensiive liquid
ciromatography me hod coupled with tanden mass spedometiic detee-
tion for the clinical analysis of vinorelbine and its metabolites in blood,
plasma, urin and faeces[ J]. Journal of Chromatography, 2001, 926( A) :
11- 20.

[14]

1552500[ P1.2004- 12— 08 H



2007 5

_3_ 0470

1.3.2  F 8BaRRIK A0 %6

(L520253545¢/L)

PHB
1.3.3 FEARRBRA T X 7R
2.5¢/LL , 15 min
15 min ( a) 30 min 30
min ( b) 60 min 60 min
( 0 PHB
( d)
2 L/min,
DO PHB
COD MILSS
2
2.1
, PHB
1 2 1 2 ,
, 25h COD
PHB, , COD
\ PHB
PHB ,
, H.CHUA 7
PHB ,
(oA TCA
PHB
pHB'"!
PHB
800
700, |}

COD/mg L+
85888

8

1—C; 2—CN; 3—CP; 4—CNP; 5—

Bl 1 T FEER&MHT QOD R A & B

t/h
1—C; 2—CN; 3—CP; 4 —CNP; 5—
A2 REE &A% T PHB YK MR FE
2.2

COD

PHB 3 4

2700
2400
2100
180004\ 3
1500
12004 X 5

COD/mg L

300} 1

0534 5 6 7 8 9
t/h

,g/L:1—1.5;2—2.0;3—2 5;4—3.5;5—4.5

B3 T EBER B4R E T COD Fa 84 1LE]

1400
1200
1000 1

PHB/mg L'

1

i 234567 89
t/h

,g/L:1—1.5;2—2.0;3—2 5;4—3.5;5—4.5

B4 7 FBIRR ERE T PHB JRZ R (8 2 ]

3 , ) COD
. COD ,
COD 4
,PHB
, 4.5g/1.  PHB

U0 Hiroyasu Satoh "

PHB  MILSS
18. 8% 41. 7%
PHB , 1.5



© 48 ¢ MR T 27 5
2.02.53545¢g/L. ,PHB 145 , PHB
207 225 241 mg/(L*h) 265 mg/(L*h) MILSS 9%

PHB
2.3
,3 [ 1] Nicholson ] W. [M]. , .2
, 15 min 2.6 ) 200526 .
mg/ L ’ , 1994, 14(9) : 14- 17.
, 5 min (3] ’ BB
- s [JI. ,2005, 33(8): 1- 3.
[4] , , , PHB
, COD [J]. ,2000, 9(2) : 86~ 88.
[5] s
85% , CoD
[J]. ,2002, 19(2) : 306~ 309.
> : : (6]
PHB , 1410133A] P]. 2003— 04— 16.
s [ 7] CHEN Gue-Qiang, WU Qiong. The application of polyhydroxy alkanoates
PHB, as tissue engineering materials| J] . Biomaterials, 2005, 26( 33) : 6565—
6578.
’ [ 8] Volova T, Shishatskaya E, Sevastianov V, et al. Results of biomedi cal
pHB!" R N
investigatons of PHB and PHB/ PHV fibers[ J] . Biochemical Engineer
ing Joumal, 2003, 16( 2) : 125- 133.
PHB, 30 min 30 Hl]Il( b) [9] Chua H, YuP H F, Ho L Y. Coupling of waste water treatment with
, storage polymer produdion| J]. Applied biochemistry and Biotechnolo-
) PHB ay, 197, 63/ 64/ 65: 627 635.
[ 10] ) ,
MLSS 9% [J]. ,2004, 27(2) :101- 109.
[11] ) )
PHA [J] ,2005, 14(6) :967- 971.
K [12] s s . / -3
\? [JI. : , 2002, 30(9): 100-
£ 104.
[ 13] Chuaa A S M, Takabatake H, Sato H. Production of polyhydrox
yalkanoates (PHA) by actiateddudge treating municipal was evater: Ef

1— a;2— b; 3— c;4— d

E5 A EERAIEI T PHB 2K fEet 18 & A

3
PHB
PHB
PHB PHB
PHB MILSS 41.7% ,
PHB 265 mg/ (L*h); 30

min, 30 min

fect of pH, sludge retention time( SRT) ,and acetate concentration in in-
fluent[J] . Water Research, 2003, 37:3602— 3611.

[ 14] Sato H, Iwamoto Y,Mino T, & al . Activated sludge as a possible source
of biodegradable plastic| J]. Water Science and Techmology, 1998, 38

(2):103- 109.
[15] , .. B- [Jl.
L1997, 16(2) : 27- 3.
[16]
M]. 3 ,1997: 23— 126.

[ 17] Hanhn S K, Chang Y K, Kim B S, et a. Communication to the editor
optimization of miaobial poly (3-hydroxybutyrate) recovery using dis-
persions of sodium hypochlorite solution and chloroform[ J]. Biotechnok
ogy and Bioengineering, 9%, 44(2) :256- 261.

[ 18] 5 . - B [J].
,2006(3) : 69— 72.
[19] . . e
1. ,2000, 16( 1) : 103~ 107. W



