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ABSTRACT

Potentials of transforming napier grass to energy, per Rai per year, were comparatively studied
among the following 3 transforming technologies : gasification, digestion to biogas, and fermentation to
bioethanol. The study was divided to 2 methods, theoretical and experimental methods. Theoretical method
used chemical equation or theoretical value to calculate the energy from each transforming technology.
Experimental method used the result of experiment from research to calculate the energy from each
transforming technology. The study found that gasification exhibited the highest transforming potential of
304.92 gigajoules per Rai per year (by theoretical method) and 203.01 gigajoules per Rai per year (by
experimental method). The second was biogas of which 158.70 gigajoules per Rai per year from theoretical
method and 88.66 gigajoules per Rai per year from experimental method. The lowest potential was obtained
from bioethanol of which 103.15 and 84.8 gigajoules per Rai per year from theoretical and experimental

method, respectively.
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Wannselaesuiadnndumaeuianiuerlnaanlas (CO,) fagnnish 1 [5] lun1sAuaumndsnna

uhdAnsuauneuenlas (CO) uazuialalasiai (H,)
CuHy0y + u-C0; > 2u-CO+ (S—w)-H, + w-H;0 1)

Tnefldumeuusn azAnuansnswuezmenselua (U, V uazy W) Tneliieg lugluesgmaluanaatisine
fiflduanazmensiatuazaspFuaUYNTL 1 Tnel4403a Elemental analysis A1NAN9197 11 WA UILIMILYg
Twanavemtuudles Fuanna U 1 ndaanniuRnunmnAtalug (kmol) sialasiaTlaawdudes Tne
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0 Saeay Auulua gasluanaasiedine NIALNLANA
3.53 1 12
Carbon 42.40 (Wt%)
(42.4/12) (3.53/3.53) (1*12)
5.96 1.69 1.69
Hydrogen 5.96 (Wt%)
(5.96/1) (5.96/3.53) (1.69%1)
2.83 0.80 12.83
Oxygen 45.32 (wt%)
(45.32/16) (2.83/3.53) (0.80*16)
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RSN 2 LANTIANWINIUNTTATNAT8Y CO Uaz H,

ANNS CHO,+ | uCO,— | 2u*CO + | ((v/2)-wy'H, + w*H,0
. 2 0.04
AunlNG 1 1 0.8
(2*1) ((1.69/2)-0.8)
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(14000/26.51) (528.04*2) (528.04*0.04) (528.04*0.8)

= ° ' o any =
ANTN 3 NANITATUIUUIATNANUURY CO LAY H2 Wim@qﬂwqﬂwq‘iﬂ’g

AT Lo co H, ERH
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L 0.63 0.03 0.07 0.73
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o 8820 420 980
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(14000*0.63) (14000*0.03) (14000*0.07)

anvqasialisiel] 89.08 59.64 54.29 203.01
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80.10%(100X72.85/[72.58+9.68+8.35]) uiatinlugauriu 11.61 azlftuin Vs winiu 9.3 duselssiet] aniiu

Auanunilaluase lssetlaasinmin vs g ldunaluanavesmrmidainmlilude 1 udainlaluasialssiall

2a9ti19dn VS 118 9ande N, @ war b (windu U, Vv war W anldludae 1) uwnueadluannish 1 iienn
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A5799 5 HaNsAIUIIMNT IaTNaT89 CH,

ANNT CH.O,+ | (n-(a/d)y-(b/2))*H,0 — | ((n/2)+(a/8)-(b/4))*CH,+ | ((n/2)-(a/8)+(b/4)*CO,
AuIUlNA 1 0.18 0.5 0.49
- L 350.75
Alaluasialssall 62.25 179.04 171.72
(9300/26.51)
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2864.60

(179.04*(12+4))

AINAIULRY CH, MR (Anzqasialssiatl)

158.70




MIANTIENAINU TN12 aun2 (nengran —fuanan) 2558

2.3.4 AT fFHMUAATININAINTaYANANITNARDY

VHasasmmmsnanuiadanmida CH, Aa 0.24 m’CH /kaVs [8] Tnannspniiusiuiin vs #ildannie
2.2.3 azlf1innms CH, luniasnesgnunafiums (m’) saldsiell wdsanmiuudasfuniaeRlansuselided ng
W lanuiuAunuIuiuaes CH, (0.717 kg/m’) udqudauilumianassnuanzaasalisdelineiinllgniuen

WAMIUIRS CH, T9lA1TIu 55.4 MIKkg(HHV) Han1sAuanuilufamsed 7

AN 7 HANNTANIINATNANIULEY CH, NlANNanIImases

NATLS AN
fm3nIsuARLTa (m’CH,/kgVs ) 0.24
2231.91

st CH, 1§ (gnunarfiumssielssiatl)
(0.24*9300)

snnns CH, 1§ (Alaniusielssiatl) 1600.28

ATNAINUIEY CH, 15 (Anvqasialisiatl) 88.66
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A v o F 4 o a a4
HANNINAAEAB 76.19% [9] warAuImITNNuenuealne lideyadnIn1saanen Uean NN E)AS 0.511
TV V- o e i s o o
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Property Value

Proximate analysis

Moisture (wt%) 9.43
Volatile solid (VS) (Wt%) 72.58
Ash (Wt%) 9.68
Fixed carbon (wt%) 8.35

Elemental analysis

Carbon (wt%) 42.4
Hydrogen (wt%) 5.96
Oxygen (wWt%) 45.32
Nitrogen (wWt%) 1.71
Sulfur (wt%) 0.09
Organic chlorine (wWt%) 0.24

A19199 12 Ariansuzasn lefiangas 1 [4]

o e F2AZIAIUNNGAR (W)
wasuwtasdingdas 1
30 40 60
Moisture (wt.%) 89.77 87.68 76.05
Hemicellulose (db.%) 24.61 23.76 20.38
Cellulose (db.%) 31.32 39.11 43.34
Lignin (db.%) 2.03 4.14 10.27
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a = o o A g a % ~ a
azildnanas Inefszaziaanlunigsin 60 Ju HAAnTunasadiaaglaatioangane  76.05% Uaz 20.38%

o o a a L P < A o a & A
AINANAL mum@q‘im (Cellulose) wazaniudid (Lignin) AriANNINTRNE sz e znan luNIRaRNTY Tneszaznan



Ananannisutlsgtve e s dundsenu

v
o

Tun196R 60 TU HitaglaauazAnIUNINTGARD 43.34% UAT10.27% AINAIAL Bnianszaziaanlunisdin 60 41

Hifuusntenaiaaglan iaglaauazaniiy Nﬂﬂﬁ@ﬂﬁﬂ 73.99%(NATINUBY 20.38%, 43.34% UAT 10.27%)

= @ = o ' a a a o a
3.2 Gaulauazilaseuasnauileininanadsz@nsnmwmananilunigddia
du uigdanw wazlulatanuaa

a o ¥ o

= | o o = a & @ o s o & v 9
AMNN3ANE TdnLenwd fmmmmmﬂuﬂa‘mmmwm?mmLﬂumeWLmumxﬂ:mmmmmmpm

= o‘d‘ 1 o o :/1 =K A s 24 o dl o e A o o dl P2
Wednuansfeiu muumm@ﬂ‘lmmﬂmma‘m:Lf;mma‘mrmn 8 dai visatseunu 60 JuAIANT197 10 w1l

nsAuImNsEAnduLRaTH gy WasandfEunanminuiseanse ldsatiuinigane 14 fu douuiia

v
v o

= ! > N el o o A o = o = P =2 A vy
TANTIN WL mg%mﬂmmzammmmm 45 U HANAATINITHARLLNANLNUNINNAA muummﬂﬂimmmﬂmm

Y oo T = 33 o A
s2a1z1087N126 a7 6 dUnNy visedszun 45 du dwfululaleniuea 1A @ﬂlﬁ“ﬂ@ﬁgj@‘ﬂ’ﬂ\ﬁ‘?&ﬂﬁiLQ@’Wﬂ’]?mﬁ’W] 8

v e a . o - - 4 Ao owoooda -
&unnvi vivatlszann 60 M Wasanniitiunnusaglasuaziaiisaglasuinige daduladeniiuasenisudnlule

NTUBA

3.3 NanN199LtATIERMUTH L AAN L auasuAgdNIATY wAgTan wuazlulatan

wasannswilsguuainuidles

Han1saAs s uuian lfresuiadiiadl uiatanwuazlulateniueaainnisudsgugaiu

{WefAameneh 13 wuda CO Nliveuiadilinduii Funnuuinfigarisnlfannimyeiuazainuanimeses Ae

q

A
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CO 29.57' 8.82

wWARTWLATY H, 0.04' 0.42
CH, - 0.98

WARTIN N CH, 2.86 1.60
Tulaeniuea C,H,OH 3.47 2.86

BN ldannuiadiadudosuiansuaulaaan o
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