Q

=
I ﬁﬁ%iﬂﬂy S e TR

Hi[E, £2F, ASEAN IZBIT B0, 235 AH5H0
Ty ) —IVARERT o VodiERt

Ethanol production potential from rice straw and bagasse in China, India,
and ASEAN countries
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Abstract

Utilization of non-food resources as feedstock for fuel ethanol production is anticipated, especially

in Asian countries with large population and growing gasoline consumption. We have estimated ethanol

production potential from rice straw and sugarcane bagasse for China, India, and ASEAN countries,

based on our experimental data without xylose utilization. We also considered the actual availability of

the resources, which made our estimation more practical. With this modest estimation, about 3.7 to 3.9

billion litters of ethanol can be produced from rice straw and bagasse, for China, India, and all ASEAN,

respectively. Possible substitution for gasoline consumption by ethanol from rice straw and bagasse was

also calculated. Substitution of gasoline was 19.6%, 5.6%, and 3.6% for India, all ASEAN, and China,

respectively. Asian countries have large ethanol production potential without utilizing food resources.
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Table 1  Glucose contents and hydrolysis rates after milling
and enzyme treatment for rice straw and bagasse
Glucose Hydrolysis rate (%)
Content | Cellulase Cellulase
(g/dryg) | 4FPU7g | 40 FPU'/g
Rice Straw 0.289 88.2 91.7
Bagasse 0.404 84.8 91.7

*FPU: Filter Paper Unit

WIRIAM LR BN V40 FPU / g- WE O 7 0SB R IT
EY, 4FPU/ g B & DZETFRO L T38%, NHAT
7T9%THY | BERa A FEEET D &L DBEENECT
. 4FPU/ g FHDIZ D BBELERNTH L LB L. 4FPU/
g BE COLERERT v v DEHIER Lim, D7z
WEERETHRWVIELENE LD Z &R IV
2 & ARTAEROREM L B X 5 TINAP),

F2IMbbD&EL, b ohbAERERGERT X /—/L
BOWFFERE R L, B b ORE D, FE, 1 K,
ASEAN &E1TC, FAFIALDEL 2->TBY , =&/
—VEREBIZ DWTH 7R 2 T 26-34 18 L BN ERER]
BETH D, ASEAN NTIL, A FAYT NhFh 2
Y BADRT ey VIRKEL, =T T
AR HYARTTIRIAL LY Ui Ao T g,

EIINRTADEL, NHANLEEFERZ=Z J—
BOWHERE T U, AHAZHOWTEA v FOBRE
MREL, hEE ASEAN EFHIZNENA L FD 40 %
BETHD, ASEAN WTHZ A OERENKEN—F,
BRI T . TAAD LIS TEREN DI WERTE
EL., TOEIROODOBELVIXDNIIREN, F04
PEFRET X /) —VEIIREb O MRz &/ — ikt L THRE
THI 11 %, ASEAN AEFCTHH 14 % LITEE LRV,
AV ROGEETN%EELRoTND, ZDERFA, 7
4 VETI%EBRITEY, ZRODETIINRATADE
FMERENEEZD, RBROLL AT RAEEF LI —
A2 D H ) — ) VEFERT VUL, FE, AR,
ASEAN A8t C, #NFN 3739 ELEBEIGEL TS,

Table 2 Ethanol production potential from rice straw in China, India, and ASEAN countries

. 4 Total Straw Straw Amount | Ethanol Production Potential
Country Rice Pro()ductlon Amount cons.idefiflg (10°L)
(10°¢t) (10°0) Avallaéblhty Case 1+ Case 2+
(10°t)

China 184.1 138.1 27.6 17,422 3,484
India 139.1 104.4 20.9 13,165 2,633
Vietnam 35.8 26.9 54 3,390 678
Cambodia 6.3 4.7 0.9 592 118
Laos 2.7 2.0 0.4 252 50
Thailand 293 22.0 44 2,769 554
Myanmar 30.6 23.0 4.6 2,895 579
Malaysia 22 1.6 0.3 203 41
Indonesia 54.5 40.8 8.2 5,152 1,030
Philippines 15.3 115 23 1,451 290
Sum of ASEAN 176.6 1324 26.5 16,705 3,341

*Case 1: Potential from total straw, Case 2: Potential from straw amount considering availability
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Table 3  Ethanol production potential from sugarcane bagasse in China, India, and ASEAN countries

Bagasse Amount Ethanol Production
Sugarcane Total Bagasse considering Potential  (10°L)
Country . p P o
Production (10°t) | Amount (10°t) Availability
(10°0) Cage 1* Case 2%
China 100.4 15.1 2.26 2,555 383
India 281.2 422 6.33 7,151 1,073
Vietnam 15.7 2.4 0.35 399 60
Cambodia 0.1 0.0 0.00 4 1
Laos 0.2 0.0 0.00 6 1
Thailand 47.7 7.1 1.07 1,212 182
Myanmar 73 1.1 0.16 186 28
Malaysia 0.8 0.1 0.02 20 3
Indonesia 252 38 0.57 641 96
Philippines 244 37 0.55 619 93
Sum of ASEAN 121.3 18.2 2.73 3,086 463

*Case 1: Potential from total bagasse, Case 2: Potential from bagasse amount considering availability
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Table 4 Gasoline consumption and possible substitution
by ethanol from rice straw and bagasse in China, India
and ASEAN countries

Gasoline Possible substitution by
Country consumption ethanol (%, Energy base)
(10°y Case 1 Case 2
China 52.27 18.7 3.6
India 9.29 107.2 19.6
Vietnam 2.78 66.8 13.0
Cambodia 0.15 192.1 384
Laos 0.14 90.0 17.9
Thailand 5.35 36.5 6.7
Myanmar 0.36 418.1 824
Malaysia 7.91 1.4 0.3
Indonesia 13.06 21.7 4.2
Philippines 2.64 384 7.1
Sum of ASEAN 33.36 29.1 5.6

*Case 1: Potential from total resources
Case 2: Potential form resources considering availability
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