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ABSTRACT

This study was carried out to investigate factors affecting anaerobic digestion enhancement of
waste activated sludge(WAS). In order to this investigation, the degradability and rupture of micro-
organisms cell present in WAS, and mesophilic anaerobic digestion{ MAD) of these compounds, were
also evaluated. The micro-organisms cell in WAS were ruptured by a mechanical jet stream and
smashed under pressure of 30 bar. The rupture level of micro-organisms cell in WAS were det-
ermined using phosphate, soluble protein and soluble chemical oxygen demand (SCOD)con-
centrations. It was found that the rupture level of micro- organisms cell within WAS increased with
increasing pretreatment times, and the pretreated WAS once under pressure of 30 bar resulted in
an increase in VS removal and methane production of 5%. 9% over the intact WAS of 35%, 71%,
respectively, in batchwise MAD of 6-day and 14-day retention time. With the pretreatment and
MAD of 6-day retention time used, mesophlic bioconvertibility as the biogasification of WAS were
found to be significantly higher biogas of 1.850 ml than 300 ml under intact WAS. In conclusion it
can be stated mechanical pretreatment enhances WAS bioconvertibility, while under identical treat-
ment conditions, resulted in a considerable decrease in the hioconvertibility of intact WAS.
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6, smash-plate; 7, sludge storage tank: &8, dig-
ester
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Fig. 2. Cell rupture (%) of WAS under pressure of 30
bar as a function of mechanical pretreatment
conditions.

Table 1. Correlation as function of the indicators of
micro-organisms cell rupture

Related equation R-square
X3=1.09 X1+5.2 0.900
X2=0.89 X1+14.7 0.873
X2=0.80 X3+11.1 0.947

X1 : Calculated by equation (1)
X2 : Calculated by equation (2)
X3 : Calculated by equation (3)
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Glucose :
Cﬁ}{lz()ﬁ — 3 CO,+3 CH, (5)

Glutamic Acid :
HOOCCH.CH.CH.CHNH,COONa+7/2 H.0 —
3/4 CO,+9/4CH,+NH,HCO, (6)
Butylic Aad -

CH.CH.CH.COONa+2H.0) —

5/2 CH,+1/2 CO.+NaHCO, (7)

Table 2014 VSe| AAHASE B, dAel& A

Table 2. The changes of organics and gas during
anaerobic digestion of mtact WAS and the
pretreated WAS(once/30bar), respectively,
in 6-day and 14-day retention time.

Intact Pretreated

Items WAS WAS

Composition of organic acids  510/420  430/140

(ppm)

(Acetic acid/Propionic acid)

Efficiency of organic removal  35/25 40/36
(%) (VS/Gas)

Composition of gas (%) 71/29 80/20
(CH/CO.)
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