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Abstract: This sudy investigated the feasibility of aerobic granulation for dimethyl phthalate (DMP) with the glucose as co- metabolisn substrate
in a sequencing batch reactor (SBR) . Experimental results showed that aerobic granulation could be successfully realized in the reactor by
controlling the organic loading and sludge settling time. The system could achieve average removal efficiencies of 92. 3% for DMP and 90. 6%
for COD after 75 days operation. The DMP intermediate metabolites were determined and identified as monomethyl phthalate and phthalic acid.
Degradation kinetics was well described by substrate inhibition pattern as Haldane equation, and the corresponding kinetic coefficients of V.,
K, and K; were 643.2 mg*(g°h) ™', 17.0 mg" L' and 337.5 mg"L™", respectively. Environmental scanning electonic microscope
(ESEM) results showed that a clearly defined boundary with high poresity on the wamse surface. Many filamentous, coccoid and rod-shape
bacteria were visible on the external surface of the granules.

Key words: aerobic granular sludge; dimethyl phthalae ( DMP); degradation; pathway; kinetics; environmental scanning electronic
microscope ( ESEM)

, ( dimethyl L2
phthalate, DMP) ,

tea , DMP ,

pmp Y , ( environmental scanning
, electronic microscope, ESEM)
DMP , , DMP
DMP .
’ ’ ' : 2008-16-08; :2009-02-27
(1983~), ,

’ , I5-mail : yuhong yan@ iee. pku. ’edu. cn
(8~ 10] * . E-mail:yezhengfang @ iee. pku. edu. cn



2662 30
(0.22Um) 10
1
mL DMP
1.1 DMP (V): DMP
( sequencing batch (0. 5~ 500 mg* L. I) , DMP
reactor, SBR), 115 anm, 7 cm, , DMP , V
3.8 L. s 50 an Haldane
, 50% . (ACO ) , :
) 1.44 emes™ . V= VaaS/[K:+ S+ S/Ki] (1)
(2C*2C) , Vinw [mg(g*h) " ']: S
( ). DMP  (mg'L '): K. (mgeL');
1 SBR e ooyl
Table 1 Parameters for aerobic granulation in SBR ' (mg ) :
2
(1) (1) ( I
/d 1~ 15 16~ 75 76~ 105 2.1
/min 10 10 10
/min 300 300 300 MLSS  SVI
/min 13 6~ 13 3~ 6 1 . (I)
/min ! ! ! , ,SVI 75.5mleg ', MLSS
/ min 360 360 360 .
24 " 15d
s [ 2a)], < 0.1 mm,
0. 2mm. ,
DMP
-1 , ,SVI 62.0
, (mgeL ): + DMP COD leg! MLSS 49l
800, NH,CEN 50, KH,PO, 8, NaCl 64, MgSO, * 7H,0 g - a i : e
100, NaH(CO5 500, FeSO4 7H,0 3. ’ ’
’ PO (6~ 13 min), MLSS ,
? o 0d (SVI= 29.4
Wi s L(MLISS) 2dgl nleg ) MLS  3.4geL
(VD) 75.Sml2g . 0.2~ 0.5 mm, > 1.0 mm.
1.3 (m 6 min
(COD) 3 i, ,
(ML\I/{SS) . MISS
p . 100 6
(g L] ii [ il
(extracellular polymeric substances, EPS) 80 L 15
[15]. \
(FEI QUANTA 200F) . 6| i}
DMP 3 15 go
(high performance liquid chromatography, HPLC), & 40 E
: ZORBAXSB-C18( 150 mm % 4. 6 mm ID, SHm) 12
, DAD , UV 224 nm, 20 |- —e— SVI 1,
35C, 10U, 1.0 mL*min . : AT MLSS
/ . ( ) 60'40 ( DMP) /0.01 0 0 2|2 4|4 6I6 !;8 11(())
mol* I~ ( )y 1090[ BT [A)/d
( monomethyl phthalate, MM P) 1 SVI  MLSS

(phthalic acid, PA) ], . ;

Fig. 1 Changes,of SVI and MLSS during aewbic sludge granulation
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Fig. 2 Morphology of aerobic sludge during granulation in SBR
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Fig.7 SEM photographs of matured aerobic granules
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