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Summary

Importance of anaerobic digestion as an energy generating devicé has been increased as
fuel shortage becomes serieous. Several modification methods on the conventional digesters
including Powdered Activated Carbon (PAC) addition and two-phase digestion were studied
to enhance the gas production. .

This study investigated the effects of PAC on anaerobic digestion of chicken manure in
terms of gas production and sludge stabilization. As a first experiment, an optimum PAC
dose for efficient gas production was determined in a batch test. In semi-continuous experime-
nts, an optimum Sludge Retention Time (SRT) at that PAC concentration and an overall subst-
rate utilization rate coefficient were investigated. A portion of gas increased by PAC addition
was estimated using a substrate utilization rate coefficient of microorganisms attached on
PAC. This test was performed in batch experiments using acetic acid as a substrate.

The digesters for all experiments were kept 35+ 1C in a heated water bath. Mixing was
performed manually once a day and the produced gas was collected for daily reading.

The following conclusions were made for this study.

1. Optimum PAC concentration was 5% total solids, where gas production rate was increased
by 20 percents.

2. Optimum SRT was 7.5 days.

3. Substrate utilization rate coefficient of microorganisms attached on PAC was about twice

as much as that of suspended ones.
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PAC conc(% - TS)
Parameter 0 15 5 10 20

Influent

pH 7.61 7.66 7.68 7.70 7.74
VS(%) 6.37 6.37 6.37 6.37 6.37
TS(%) 109 11.05 114 119 12.9
* Alkalinity(mg CaCO,/¢) 14,684 14,824 14,000 13,675 14,769
NH,— N(mg/?) 3267 3267 3267 3267 3267
organic — N{(mg/¢) 1668 1668 1668 1668 1668
Effluent

pH 8.16 8.00 8.12 8.12 8.07
VS(%) 424 4.43 399 3.88 3.88
TS(% ) 8.37 8.63 8.58 8.89 9.94
Alkalinity(mg CaCO04/¢) 15,176 16,900 16,957 17,887 16,700
NH;—N(mg/?) 3,549 3,831 4,220 4,350 4,081
Accumulated gas production(€) 27.2 26.9 305 325 326
Maximum gas production rate(£-gas/ 2.8 3.1 34 3.7 3.9
¢-liquid/day)

GATE WA @ Al a7,

FATe —FEh

PACHEIZO HefIsh A 7h2 o] iinak =]
oal, —EE BY ol ME VA PEEE R
m7) ifkEE o] % & Mc Conville®' & —E3t
I ol ol M By PACEF e WH By}
Y oA AR ®inakA] 7] o
oz 4y,

orzte| e Wikt S 7HskH e (Table-1)
PACE Y& Hftiiel d#e]=7 PACE %A
2o ARG Y whnsldet. o A
PACAAe] el 7}t EHE & AL =
IR ATk, (Table-2) webA PACYE 214 ¢4
g eE A Be] ol fidh HtE
(LA A MR es AT EE SAI:
Aoz B 4 9ok old uwbA SR Yol
EFo BIEE @INSATE (Table-1) PAC7}
TS 20% Y w d# =, FFRRL, TSHDY
20] 10%Y "Wyt Hed 1 o

fe
PACRIE7H LY %8 meelx) o

%ol

S

Mol A,

Table-2. EHAEH XA LZ2|c.

PAC Conc.(mg/¢) | 1,500| 5,000 10,000 | 20,000
Total Alk, 13.5 50.7| 98.0| 210.7
(mg/CaC0,/€)

F glsdch
2. +EE B

7t SRTEMLoi E pHEME

A A TT% e 23 Table-39) =) 215
SRT} pHel #AZ [MfHsE Fig. 57 £t}
SRT7} 209 dul+= pH7F 7700102, SRT
pofl uhel HbE el Mk T2 U3 VA(Vola-
tile Acids) &} FR{S.Z pH7} 28t A]% SRT7}
5Uo A pHAT 7460.%2 ¥ & Holjoen 4
glo} JEHENS ¥ gekth. o] A2 Hindin™
59 PACE A %2 #fi fKel g 29
Ao (Fig. 6)oll 3l =& aAgdl 2 olfE
gmarel Aoy =EF BE(Fig. 7)7F #ifi

=107 —



R 13258 35 1990F 95

Table-3. ¥t AH Zaf,
SRT(days)
5 5.7 6.7 10 20
Parameter
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