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Influence of Flocculant Bacterium on Characteristics of Aerobic Granular Sludge
SONG Zhi-wei' TONG Long-yan' PAN Yue-un' REN Nan-qi’

(1. School of Resource and Environmental Engineering Heilongjiang Institute of Science and Technology Harbin 150027 China;
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Abstract:The aerobic granular sludge was cultivated by adding flocculant bacteria in sequencing batch airlift reactor (SBAR) the
physical-chemical properties and biodegradation effect of granules were studied so as to investigate the influence of flocculant bacterium
on characteristics of aerobic granular sludge. The results showed that flocculant bacterium could prompt granulation process the
aerobic granules could be successfully cultivated when the dose of flocculants was between 020 mL/L. The optimum dose was 10
mL/L in this case the formation of aerobic granules needed 35d which was faster than that of 42d in blank experiment and SVI was
around 40 mL/g settling velocity reached 35.82 m/h the COD NH, -N TP removal rate of mature granular sludge were 97. 14%
84.49% and 87.59% respectively. While no granules formed when the dose of flocculants was 30 mL/L  some white flocs existed in
SBAR.

Key words:flocculant bacterium; aerobic granular sludge; relative bioflocculation parameter; sequencing batch airlift reactor (SBAR)

1 27
UASB SBAR
2 ~8 ? 6 h 3.2
SBAR 1.5-~3 cm/s 3.0 kg/(m’ * d) 91
3~11
SBAR
12009-07-21; 12009-12-4
: (E200824) ;
12~26 (50638020)
’ (1968 ~)

E-mail: szwcyp@ tom. com



1264 31

1
2
1.1 -
(sequencing bich airlift reactor SBAR) 1 3.
( V=40 1
L) (H/D) 15 8 cm Table 1  Experimental condition
COD
120 ¢ 6 c 0 c 50
cm cm 90 cm Jem * 57! /kg e (m® «d) ! /mL + L7!
cm. A A ~ R1 3.2 3.0 0
PLC ) R2 3.2 3.0 5
R3 3.2 3.0 10
R4 3.2 3.0 20
RS 3.2 3.0 30
2
Table 2 Constitutes of synthetic domestic wastewater
|_1—2_| /mg'L_] /mg'L_1
1 500 CaCl, 150
] 75 K, HPO, 52.5
W=
3 i ° :ol]- 2.5 | KH,Po, 2.5
&_° o 13 300 MgSO, + 7TH,0 2.5
r TLISk FeSO, + 7H,0 30 D 1 mL/L
o
! o |4 1 (mg/L) 1 H,BO, 150 ZnSO, * 7H,0 120 MnCl, *
2 |E5°le. | 7H,0 120 CuSO, * 5H,0 30 NaMoO, 65 NiCl, 50 CoCl, * 6H,0
faa o? 10 210 K130
3
Table 3 Characteristics of seeding inoculum
11 MLSS SVI v Zeta SOUR
/lgeL™" /mLeg™ /meh™! /mV /mg * (g * min) 7'
4200 106. 65 13.70  -16.635 0.342
1.4
1 2 3. 4 :
5 6. 7 Devosia
9. 10. 11. . . .
hwasunensis strain HST24 6T ( o—proteobacterium)
12. (PLC) 13. , .
» s Tetrasphaera elongaie (Actinobacteria)
1 SBAR 4.79 x 10S
Fig. 1 Schematic diagram of SBAR installation 85.82%.
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(BF/BF,): 30 31 .
( German
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Zeta : (China JS94J3)
2
2.1
R1.R2.R3.R4.R5 7 d.42 d
Leica
2 .
2 SBAR
7d R1.R2.R3.R4.R5
<0.2 mm SVI 50 ~70 mL/g c) mjéﬁ'fd(ﬂ) (d Rzi@lﬁud(xm)
15 ~20 m/h. ~ 3
42 d R1.R2.R3.R4
SVI 29.27. 53.63. 37.64.
40.79 mL/g 31. 06+ 30.63.
35.82.32.98 m/h COD. TP
R3 35d >:40) N
7 TN
4 74 20 RS 424 7 A
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60. 88 ml/g 21. 60
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Fig.2  Morphology of aerobic granules
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7 d\42 d 3 .
3(a) 7d  RI.R2.R3.R4.R5
R1 d <0.2 mm
60% 1.0
mm; 4 d <0.2 mm
4 Zeta /mV 80% d 1.5 mm
Table 4  Zeta potential change of aerobic granules in reactors/mV R1 3 (b) 42 d
/d R1 R2 R3 R4 RS
0 -16.635 -17.293 -18.647 -17.293 -18.647 RI.R2.R3.R4.R5 4 0.2 mm
7 -15.304 -14.094 -13.498 -13.743 -12.372 55.9%  46.75% + 56. 40% ~ 29.26% - 32. 90%
21 -9. 686 -8.781 -8.595 -10.069 -12.651 R3 0.2 ~0.6 mm
35 -6.253 -6.418 -4.037 -7.632 -16.324
42 -5.342 -4.938 -3.267 -4.394  -17.893 52.09%
10 mL/L
2.2 2.3
R1.R2.R3.R4.R5 7d
100 100
- @ 7d (b) 424
8or 'i' BRIl ER2 80
< N 2 o
ﬁ 40 8 ﬁ 40 5 ?3:
20 [ A 20t : :‘\3
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o LA ] i 0 SRS o R o M e
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Fig.3 Size distribution of aerobic granular sludge in reactors
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BF/BF, ; R5 COD 70. 04 % .
BF/BF, 42 d R1.R2.R3. COD
R4 .R5 BF/BF, 2.39. 2.69. 3.15.
2.89. 1.47. BF 5(b) R1.R2.R3.R4.R5 7d
R3 R3
80.53% .
2.4 42 d
2d R1. R2. R3. R4
R1.R2.R3.R4.R5 COD. 87.55% ~ 84.49% « 93.95% « 85.15%. R3
1500. 85 10 mg/L R5
. COD. N 57.35% R5
5
100
COD.
90
;§ 5(c) R2.R3.R4
@ 80 42 d
"g‘ 0L @ CODZ% fr# 87.59% « 87.15% ~ 88.22% ;
8 ——Rl -#—R2 —A—R3 R1 79.73% ;
60F o R4 —%RS
R5
28 d
25.01%.
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% 25
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5 COD. 20
Fig.5 Removal rates of COD NH," N and TP in reactors mlL/L.
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