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Jumsiadneamlunsndn fafunisnandua (ThEs-242) dvfundandnunadenialasunsAinwilaenisugnids
Widlvd HaanMITIATIEsdUsEneUsMYRIuLa iTieny 6 Weu wudidiuTunm G, H, N, S uaz O Jndeuay 45232,
6.333, 0.678, 0.201 uay 47.557 AMUA1FU Feanunsonanfiviininle 165.46 | kg (195.81 L kgrs ") fdunsansides
aanglasosay 90 LLazmm%ummgmﬁJaﬂ%@%z 54.5 Faaun5afuIUSINUMSHAR A9 wle 1,636.40 m®Rai
weaunsananlniile 1,963.68 kW-h.Rai! laeiluSunns CHs waz CO, Anludasay 53.5 uay 46.50 AUAIFU FuLad
918 7 Loy (Svuzoennen) ﬁﬂgﬂé’mszazmﬁzm’mﬁu 0.5, 0.75 uag 1.0 m Wwmiinusta 4.95, 3.5 uag 2.9 Ton.Rai’
AIUAIRU
ANENALY: 187, AFTINN, RIWAIU
Abstract

Due to the energy crisis, renewable energy production has been promoted in Thailand such as gasification

and biogas production for electric power. Recently, the Department of Alternative Energy Development and
Efficiency, Ministry of Energy has put emphases on the development of renewable energy from crops such as
Napier, rice straw etc. The production of alternative energy plants suitable for growing area would be the way to
increase productivity. Therefore, the production of Erianthus sp. (ThE98-242) on a commercial scale was studied.
The chemical composition of 6-month old Erianthus sp. showed C, H, N, S and O contents of 45.232, 6.333, 0.678,
0.201 and 47.557%, respectively. This sample could yeild biogas production of approximately 165.46 Lkg™ along
with degradable organic matter of 90% at moisture content of 54.5%, which in total could provide biogas
production of 1,636.40 m’.Rai" or electricity generation of 1,963.68 kw-h.Rai". The CHs4 and CO, contents in the
biogas were 53.5 and 46.50%, respectively. The Erianthus sp. plated for 7 months with different plant spaces of
0.5, 0.75 and 1.0 m yielded dried matter of 4.95, 3.45 and 2.9 Ton.Rai’, respectively.

Keywords: Erianthus sp., Biogas, Renewable crop.
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Figure 1 Erianthus sp. at 6 months.

Table 1 The mass and total soluble solid of renewable crop.

Crops Wet wt. (Ton.Rai") Dry wt. (Ton.Rai™) Brix (%) Dry wt. (%)
Napier 11.70° 540° 144" 46.0°
KK3 5.68 ™ 187 26.2° 33.0°
ThE98-242 9.89° 4.50° 156 < 453°
ThE03-07 5.72 5 3.11° 182 52.9°
TPJ04-768 3.98 159 © 24.0° 40.2 *

Note: Different superscripts in the same column indicate statistical difference (p<0.05) by Ducan Multiple range

test(DMRT).

Table 2 Planting spaces, high, width shape and survival rate of biomass.

Crops Planting space High Width shape Survival rate
(cm) (cm) (cm) (%)

ThEO3-07 1.5x0.5 47.68 139.63 84.00
1.5x0.75 45.55 145.95 86.50

1.5x01.0 45.58 137.25 82.50

Average 46.27° 140.94° 84.33°
ThE98-242 1.5x0.5 74.53 146.27 97.25
1.5x0.75 70.83 144.23 96.50

1.5x01.0 71.05 153.68 98.50

Average 72.13° 148.06 ° 97.42°

Note: Different superscripts in the same column indicate statistical difference (p<0.05) by Least Significant

Difference (LSD)
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Table 3 The production of ThE03-07 and ThE98-242 varieties at the different plants space.

Varieties Plants space (m) Wet production (Ton.Rai™) Dry production (Ton.Rai ™)

ThE03-07 1.5 X 0.5. 353 1.73%°
1.5 X 0.75 3.43° 1.69%

15X 1.0 2.53° 1.27°

Avg. 3.16 1.56

ThE98-242 15X 05 4.95° 228
1.5 X 0.75 3.45° 1.41°

15X 1.0 29" 1.29°

Avg. 377 1.66

Note: Different superscripts in the same column indicate statistical difference (p<0.01).

Table 4 The ultimate analysis of ThE98-242 at 6 months.

Part C(%) H(%) N(%) S(%) 0(%)
Dry leaf 45.342 6.311 0.474 0.220 47.653
Fresh leaf 45.365 6.157 0.742 0.197 47.539
Stem 44.888 6.838 0.480 0.191 47.603
Top 45.334 6.024 1.016 0.194 47.432
Avg. 45.232 6.333 0.678 0.201 47.557

Table 5 The mass of TPJ04-452 at 6 months (2 times) and 12 months harvested period on 3 periods at Khon

Kean Field Crops Research Center.

Period Harvested period (month) Dry wt. (Ton.Rai™)
1. 25 April 2012 6 (2 times) 4.4303 °
12 3.9632 °
2. 23 May 2012 6 (2 times) 1.7697 ©
12 2.8837°
3. 25 June 2012 6 (2 times) 2.8912°
12 31991 °

Note: Different superscripts in the same column indicate statistical difference (p<0.05).
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Table 6 Ultimate analysis of renewable crop at 6 months.

Crop C(%) H(%) N(%) S(%) O(%)
Napier 43.10 6.97 0.25 0.10 49.58
KK3 42.9 7.2 0.25 0.21 49.44
THE98-242 45.23 6.33 0.67 0.2 a71.57
TPJ03-452 43.4 7.11 0.14 0.09 49.26
TPJ04-768 43.9 7.05 0.1 0.08 48.87

311 Table 6 N1531A3121VBIDIAUTZNOUSIH VLA
DRINAINULATNY LTS WU 8RT1dUTe3 CN 11NN
20:1 Felun1sudaiedanimaisazusuaninaes CN Tls
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Table 7 Biogas calculation from ultimate analysis.

svualviduvdeingidesaangliuszansnm 90% 21nns
AWAT1EY0IAUTENBULUUUTELNM (Proximate Value) 199
Futatuteninuan Audusududuianiainiiuiy
14.4%wb vpadwiaua Total Solid Srads 845 gkg'
y03ud35zime Volatile Solid fiAnady 3933 oke' was
USinanduady 1.28%

Crop CaHoON Biogas (Lkg™) % CHq % CO,
1.Napier CosHas3010aN 159.93 55.8 44.16
2KK3 CosHarO105N 78.40 56.8 43.19
3.THE98-242 CasH3920179N 165.46 53.5 46.50
4.TPJ04-768 Co3HasO15.66N 124.74 56.3 43.73

Note: the performance of degradable organic matter 90%.

Table 8 Renewable crop production for biogas power plant 1 MW.

Crop Biogas/area/year (m’.Rai") Electric/area (KW.Rai™) Area (Rai.MW™)
1.Napier 1871.18 2245.42 3527.184
2.kk3 445.31 534.37 14821.07
3.THE98-242 1636.40 1963.68 4033.26
4.TPJ04-768 496.47 595.76 13293.98

Note: work rate 330 days 24 h, Biogas 1 m’ equal 1.2 kW-h at CHs 53.5%.
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