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Effects of rice straw pretreatment on biogas production in an anaerobic co-digestion

system with cow manure

F3ENT BITRNWIH, WAR NNTT UAT ANTWT AUINIHNA

Sureeporn Thummikkapong, Phussadee Phummara and Pattaraporn Kunapongkiti

unARsia
a o

nlsvasmieAnEAnan nAnadanmainniedafienszuaunslfudan nuaznszuaun1vsngan Tneutie

a o

aideifilsnng
nmmaeseenidy 2 funeu dumauusnidunisuauifanesdlszneumaniizashednilinag uszisiaiinaufeudediai
ludnsdau 3:1 uaz 5:1 IngasantFunnisagiaa wlioaglag uazaniiy (rwiinusie) nudn fewdeinuindaslunstesaans
wefiaaglaald Tnemudnlufedsiinaufeudainiiniialsaglaaanacetraiulddailenfouifauiumedgdlifin suas
v binauiiinmaglag 33.76 wesifus, iallmagla 34.90 wediius wazniiu 2194 wefdusl anusiighmdau 31 Traglan
35.50 wafidus, iafiiraglas 16.29 wefidus uaz Anfiu 28.30 wWefidus uazdnadou 5:1 frtaglan 37.36% afizagls
18.11 wedifust uaz Anfiu 2577 wefifusl funewi 2 ﬁﬂmiﬁmmmimamﬁw%qmwmﬂmﬂfﬁaﬂmﬁmuWwﬁwﬁuﬁ@uﬁ?@Lﬁmm"]
nnaaesutiveanii 3 ga nmeastas 2 9 Inenindandnadou 5:1 snanfivyadaludnadau 100:0, 90:10 uaT 70:30 NANTIATIEH
BN InARR N NLdN 19 3 ﬁmmmﬂﬁmmwamﬁ"ﬂﬁf;mwﬁiﬂmnﬁwqﬁu@ﬂwqﬁﬁaﬁﬁﬁmmmaﬁ (F=0.40, P>0.05)

AdAty: NIvuauNIsLiuanw, nezuaunisuingan, Wneing, fewdaiaima, fadanin

Abstract

This study aimed to investigate the biogas potential from rice straw through pretreatment and co-digestion processes.
The experiment was conducted in two phases. The first phase compared the chemical composition of untreated rice straw with
rice straw mixed with spent mushroom substrate (SMS) at ratios of 3:1 and 5:1 (rice straw: SMS), with particular focus on cellulose,
hemicellulose, and lignin content (dry weight basis). The results showed that SMS facilitated the degradation of hemicellulose, as
evidenced by a marked reduction in hemicellulose content in the mixed samples relative to untreated rice straw. Untreated rice
straw contained cellulose at 33.76%, hemicellulose at 34.90%, and lignin at 21.94%, whereas the 3:1 mixture yielded cellulose at
35.50%, hemicellulose at 16.29%, and lignin at 28.30%, and the 5:1 mixture yielded cellulose at 37.36%, hemicellulose at 18.11%,
and lignin at 25.77%. The second phase investigated biogas production from co-digestion of cattle manure with the rice straw—
SMS mixture. Three treatment groups were established, each conducted in duplicate, using the 5:1 rice straw-to-SMS ratio
combined with cattle manure at proportions of 100:0, 90:10, and 70:30 (rice straw—SMS mixture: cattle manure). The analysis of
biogas production revealed that the three substrate mixing ratios did not differ significantly in terms of biogas yield (F=0.40, P>0.05).
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Table 1 Parameters and analytical methods used for feedstock characterization in anaerobic digestion.

parameter unit method reference

pH electrometric method APHA (2017)
TSS mg/L SM 2540 D APHA (2017)
total alkalinity mg/kg as CaCO, titration APHA (2017)
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VFA mg/kg as CH,COOH titration APHA (2017)
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Table 2 Physicochemical properties of feedstock mixtures with pretreated rice straw and spent mushroom

substrate at different ratios.
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parameter
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Table 3 Lignocellulosic composition of feedstock mixtures with pretreated rice straw and spent mushroom

substrate at different ratios.

sample
parameter
rice straw 3:1 5:1
cellulose (%) dry matter basis 33.76 35.50 37.36
hemicellulose (%) dry matter basis 34.90 16.29 18.11
lignin (%) dry matter basis 21.94 28.30 25.77
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Table 4 Physical and chemical characteristics of cattle manure and pretreated rice straw with spent

mushroom substrate mixtures at different ratios for anaerobic digestion.

sample
parameter unit
100:0 90:10 70:30

pH 7.2 7.5 8.0
TSS mg/L 47,380 138,200 98,400
total alkalinity mg/kg as CaCQO, 3,545 3,642 4,086
VS mg/kg 766,100 780,300 775,500
TKN mg/kg as N 1,013 1,013 1,289

VFA mg/kg as CH,COOH 898 948 1177
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Figure 1 Biogas production during the anaerobic co-digestion of cattle manure with pretreated rice straw and

spent mushroom substrate at various ratios.
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Table 5 One-way ANOVA results for biogas production from the anaerobic co-digestion of cattle manure and

pretreated rice straw at various mixing ratios.

sum of squares degrees of mean square
source of variation F-statistic ~ p-value
(SS) freedom (df) (MS)
mixing ratios 75,804.26 2 37,902.13 0.40 0.67
error 7,631,039.27 81 94,210.36
total 7,706,843.52 83
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