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Abstract

The research aims to study the effects of biomass lignocellulose as a material contained in
nature. It is mainly composed of cellulose, hemicellulose, and lignin, an organic compound of
carbohydrates that is the main component in plant cells. However, the physical structure and
chemical composition of the lignocellulose material is complex and crystalline. Therefore, the
normalization of lignocellulose materials is necessary for the biogas production process to increase
biogas production efficiency. They were mixed with cow manure under temperature conditions (37
and 55 °C) and filling air rate (0, 0.18 and 0.36 L/min) on the preliminary conditioning efficiency of
Napier Pak Chong 1. According to the study, the temperature was the most important factor in the
effectiveness of the preliminary conditioning, at 55 °C, the adding rate of 0.36 L/min. The efficiency
of the preliminary conditioning of Napier Pak Chong 1 grass temperature was an important factor
for the efficiency of the primary conditioning. The temperature of 55 °C resulted in the highest
percentage of cellulose. The value increased by 12.4 %, and the proportion of lignin decreased by
15.6 %, yielding sugar to 17.11 %. The methane production potential of Napier Pak Chong 1 grass
was later studied. It was found that in the experiment at 55 °C and an aeration rate of 0.36 L/min,
the highest potential of methane production was 0.216 NM’CH,/gVS,y4eq. This increased 1.9 times
compared to the methane production potential of Napier Pak Chong 1 untreated (0.112
NM’CHa/8VS ea)-
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Table 1 Properties of Napier grass Pak Chong 1 and cow dung

Parameters Napier grass (NP) Cow dung (CD) NP +CD
Total solids (mg/L) 144,414 ar7,017 99,625
Volatile solids (mg/L) 112,329 316,807 89,087
Cellulose (% air dry basic) 36.72 n/a 27.05
Hemicellulose (% air dry basic) 26.02 21.50 21.52
Lignin (% air dry basic) 3.21 62.29 20.94
Ashes (% air dry basic) 11.22 21.07 14.8
Other (% air dry basic) 7.93 58.45 43.74

897




Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 5 September-October 2021

50 4

45 M cellulose W hemicellulose lignin
40 4
35
30 4
25 4

20 4

Percentage weight loss of elements

non-:

structural carbohydrate

O
X
&

Condition pretreatment

Figure 2 Percentages of weight loss of components in the mixture during pretreatment for 72 hours
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Table 2 The amount of methane volume

Accumulated methane Composition of
Types 3
content (NM"CH4/8VS,44eq) | methane (% CH,)
Napier grass [9] 0.158 52.7
Napier grass Pak Chong 1 [10] 0.229 50.4
Napier grass Pak Chong 1 (this study) 0.112 52.5
Napier grass Pak Chong 1 that has been
0.177 55.2
treated as a non-aeration. (this study)
Napier grass Pak Chong 1 pretreated with
0.216 57.8
aerated cow dung (this study)
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55 °C §nsn1sifineinimdu 0.18 L/min inde
a1sUsznauaglaafnduiesay 39.82 uay
40.36 sy Farnosazvastimadianualy
MsnaeassUsuanmiiRfigngenimauies
Ungos 1 7 ldk1unisufuanimussunm 2.6
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nsnaaesiigavgil 37 way 55 °C hNsiAy
9 nedu 0.36 L/min THuSunafedinug 0.192
WaE 0.216 NM’CH,/gVS, ey 09A UTENOUVDY
fimusesay 556 uag 57.8 AuaU waviilo
Wisuiflsudumsmnassiigamai 55 °C Tdn
n1stineniadu 0.18 uag 0.36 L/min naves
Usinafefimudlalunseassiifneiniely
nsysuanmannIusaiedmuainn i
Tnsnsaassfiguvndl 55 °C Sasnisiienne
Ju 0.18 L/min iU unaif1edinu 0.190 Nm®
CHa/SVS, g HBIAUSENOURITINIUS DAY 54.2
danavilvinisgesaavansdunidvesgfunidlu
naumluauliiduiedimudUszdniam
uInnIigunnfl 55 °C uagn1sUSuanIgn

wiles Unaied 1 Aeutnunudninadmuanuise
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