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EFFECT OF OLEATE ON METHANE PRODUCTION FROM ACETATE IN ANAEROBIC DIGESTION

O B » TEAREH ™ » FAANE—RR ™

Tokuharu ISHIKAWA% Keisuke HANAKI#% Junichiro MATSUMOTO*

ABSTRACT;The effect of oleate on methane production from acetate in anaerobic digestion
was examined both in a batch experiment and in continuous culture experiments. These
experiments were carried out at 35°C using with a synthetic substrate containing 20000
mg/l of acetate as a sole carbon source and with the various concentrations of sodium
oleate solution. The change of methane content in gas phase and the residual volatile
fatty acids (VFA) indicated that the methane production from acetate was inhibited
moderately by the oleate shock loading of 5 mg/l and completely by that of 10 mg/l in
the batch experiment. The continuous culture experiments at SRT of 7.4 and 21.6 days
suggested that the acetate utilizing methanogenic bacteria could be acclimated to the
toxicity of oleate and were not inhibited until the oleate concentration reached about
60 to 70 mg/l. The inhibitory phenomena caused by oleate in methane production from
acetate were recognized as a rapid decrease of gas production rate and a rapid increase
of residual VFA. At that time it was also observed that the most part of oleate added
to the digester was accumulated in sludge (precipitating fraction of mixed liquor after
centrifugation in 3000 rpm for 15 min) which contained cells of methanogenic bacteria.
The addition of Ca2% ion to the digester which had been just inhibited by oleate was
not effective to relieve the inhibition, although it is usually effective to prevent
oleate from inhibiting if it is made before the inhibition occurs. On the other hand,
oleate of less than 60 mg/l seemed to have some stimulating effect on the microbial
growth and the efficiency of VFA removal or VFA conversion into methane in methanogene-
sis. It was also shown that oleate could be decomposed to some extent in the digester
where methanogenic bacteria were acclimated to oleate.

KEYWORDS; anaerobic digestion, methane production, oleate, inhibition, stimulation.
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THEHA L. (B EERTHEALUALAEHETEZH/ERL L
A VBF P TLARRIE., FFEBONEBE LA LA YEBBEITNTEST . KSOMIEBBD N 3 7 v EEH
I T, )

22 W5 KRICHOAEERE., WATHBEETKLEBEEOHFRHEMEL ORRL L EERAES
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Table 2 Ratio of MLVSS to Organic Nitrogen(Org.N).

FERBEAITIITD L4 ED REFFERENCE PRELIMINARY REFERENCE No.
A No. XPE 17) 18 19 200 21
BEERBEME LTHOTM ° EXPERIMENT ) ) ) ) )
ot e _MLVSS
LVSSEREMN 70 gm_N 9.4 9.4 11.4 11.4 10 14.3
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Table 3 Inhibitory Concentration of Oleate.

INBIBITORY CONCENTRATION OF OLEATE

MIXED LIQUOR BASIS CELL BASIS
Fig.6 & 5 iCE (mg/1) (mg/g-VSS)
Hhhto & xicid+ v in in in in
S BRI ER iggkswmﬂ TOTAL ﬁgg*mmu*TMM
ERThrko & En SRT
5 ERmo4 s 1.4 days 23 38 61 46 76 122
momEcR ML ST days 19 53 72 38 107 145
TWHWAT EMRBEN BATCH
260DEBPbNB, & EXPERIMENT 5 (T0TAL) 6.5 (TOTAL)
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REBU DDA HBEOBA D, EbicA 2 VARBEOF LA YBRICHT 2BHOHEHS S - 12 & & 555
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32 BEREALAVBROEY

(A) iB#7B Figo@l, SRT=T4A0ROBASOBE. MAVE ARE., 7 RELES
JUEBEEZEOHIEODVWTOLARBENARLLEDTH B, MO, HEAAELIRLOIILHEAL

* After centrifugation in 3000 rpm for 15 min.
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BME, BIERBICLH BB LES,
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