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Cas PO; CO, , OH
EGSB pH

0001-6209 2005 06-0925-05

1
1.1
EGSB
EGSB 17.1L
COD 2000 ~ 8500mg/L,
9.7 ~ 41.2kgCOD / m™ d
4 ~ 6m/h 7:1~11:1
30°C
UASB SS 102g/L
VSS  70.8g/L
EGSB
100:5:1
i 1

NaHCO, pH 7.0

1
Table 1  Composition of macro and micronutrients
Strength in rength in
Component rea(Tl:)‘r/gtmg/ L Component reass ljr/glmg/ L
CaCly 2H,0 10.0 NH,; ¢Mo; 0y 0.5
MgSOs 7H, 0 15.0 H;BO; 0.5
FeCly 4H,0 10.0 NiCly; 6H,0 0.5
CoCly 6H,0 0.5 ZnCl, 0.5
KI 1.0 AlCly 6H,0 0.5
MnCly 4H,0 0.5 CuCly 2H,0 0.5
Na, SeO5 0.5
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Sm/h 9:1 1
Fig.1 SEM micrographs of sludge granular
A Rofile of sludge granular B Inner granular C Interface D Outer
2 granular.
2
Table 2 Characteristics of sludge granular 2-A
I Ss* Sedimentation ~ Wet density
Characteristics / mel. VSS/SS velocity/ m/h / gl
Sample 150 38.52% 135 1.15
References ! <120 85% 18 ~ 100 1.03~1.08 89

*SS of accumulate sludge.

Fig.2  Mineral composition in sludge granular by arrowhead

A Sundries packed B Self-degradation bacterium C Regular mineralization.
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Fig.3  Energy spectrum of microorganism in granular
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Fig.4 Energy spectrum of the minerial in granular core
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Fig.5 X-ray diffraction spectrum of minerial in granular core
A Dried at 105°C B Burned at 600°C . CaCo,
2.3 FeS
5-A Ca P S Fe
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Fig.6  Developing course of granular core
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A new discovery of anaerobic sludge granular with big aera minerals core

JIANG Han® WANG Kai-jun'"  SHI Xian-kui” CHEN Shu-xiang’
! China Beijing Municipal Research Institute of Environmental Protection — Beijing 100037  China
2 Civil and Environmental Engineering School ~ University of Beijing Science and Technology ~— Beijing 100083  China

Abstract A anaerobic sludge granular containing mineral core with a diameter of 1mm was discovered in lab scale
expanded granular sludge bed EGSB  reactor operated only with glucose as substrate. By SEM  the granular was a core
packed by compact bacterium in which minerals distribute equally and there are caves caused by biological self-
degradation. By energy spectrum and X-ray the core is composed of Ca; PO, CO; ; OH . On the basis of its
construction characteristics the developing mechanism was investigated as well as the developing model of the sludge
granular was present the results shown that the contributing factors influencing mineral core formation are external and
internal pH value of sludge granular.

Key words Sludge granular Minerals core Element composition Ca; PO, CO; ; OH  Biological formation
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