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Abstract : This study is written by the methods of investigation of references be attached,
and includes the background introduced, manufacturing processes, original properties, standards,
amounts produced, market situation, ways of applied currently, and policies as a fuel
manufactured by biomass on individual countries through the scope of worldwide, especially
focused on bioethanol, biodiesel and biogas. It is prepared over multiple angles for the
references, who want to getting information and searching desired ways in the future regarding
to bioenergy. It is concluded that bioenergy is one of the useful renewable energy, and must to
take a step forward by the approaching of multiple points, and finally showed some directions
by the way of comparing of the situations and references nowaday.
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Table 1. Comparison of Bioethanol Standards[13]

& M3 At A o+ Aok

. United
Brazil Stat
leme (Resolugao | China (GB | EU (EN | India (1S | AS%\TD Canada
ANP N° 7, | 18350-2001) | 15376:2011) | 15464:2004) 4806-11a (2011)
2011) 2011)
Ethanol,
vol%. min R 92.1 98.7 9.5 92.1 92
Water, _
vol%, max 04 0.8 0.3 1.0 0.8
Density @ B B B B _
20°C, kg/m’ 791.5 789 - 792 796
Copper, 0.07 0.08 0.1 0.1 0.1 0.1
ppm, max
Methanol, B
vol%, max 1 0.5 1 05 05
Acetic Acid,
g/1, 100% 0.03 0.056 0.007 0.03 - 0.056
EtOH, max
Non-volatile
matter, B B
2/100ml, 0.005 0.01 0.005
max
Sulfur, ppm, _ _ 10 - 30 40
max
Phosphorus, - - 0.00015 - - 0.0013
g/1, max
Aromatics, B B B B _
vol%, max 25
ALkskal Qlom Fare] FASFIE b A Abgshe vRolrts EFZAV|E (Swedish
o T2yl g2 Yyl HE e & Standard SS 15 54 38, Motorbranslen)< A%
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Table 2. Comparison of Biodiesel Standards[14, 15, 16]
Items countries France jGermany US.A. China
Density 15T (kg/m®) 820 — 900 860 — 900 - 820-900
Viscos. 40T 3.5-5.0 3.5-5.0 1.9-6.0 1.9-6.0
Flash Point(min®C) 110 110 93 130
CFPP - 0/-10/-20 - Report
Sulfur 0.0010 0.0010 0.0500 50
o .
w | - | -
CCR 1002 (max%mass) 0.05 - -
Sulfated ash(max%mass) 0.02 0.02 0.020 -
(Oxid)Ash - - - 0.02
Water(maxmg/kg) 500 500 - 500
Total Contam. (maig/?rzrjlass) (maxrzrilg/kg) : :
Cu-Corros. 3h/50T 1 1 - 1
Cetane No.(min) 51 51 47 49
Neutral.No.(maxmgKOH/g) 0.5 05 - -
Methanol(max%mass) 0.2 0.3 - -
Monoglycides(max%mass) 0.8 0.8 - -
Diglyceride(max%mass) 0.2 0.2 - -
Triglyceride(max%mass) 0.2 0.2 - -
Free glycerol(max%mass) 0.02 0.02 0.020 0.02
Total glycerol(max%mass) 0.25 0.25 0.240 0.24
Iodine No.(max) 120 120 - -
Phosphor . 4 0.0004 0.001 B
minmg/kg max 2wt max%wt
F gzE o] AikEa vt EX Aol 7H AE 95 E 7|9 e R 3 vlol
ez AN H BHEs "] bakal gle= AAel
o HIZ7HA Hleleds s AlA 58 s
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vpele s TR f¥,
TAoE A B BFo] ofFolxaL glow,
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Table 3. Comparison of Biogas Standards[17]

A AN AZA vho] ool td A% 1B 9

Sweden
Ttemn Korea
Type A Type B (clean air conservation act)
(truck, buses) (private cars)

Wobbe index(MJ/nm?) 44.7746.4 43.9747.3
Methane content (vol.%) . . .

+ +
(273K, 101.3kpa) Min. 97£1 Min. 97+2 Min. 95
Water dew point
(t=lowwest average daily t-5 t-5 -
temp. on a monthly basis)
water content (mg/nm®) Max. 32 Max. 32 Max 32
(O O 7 N Content | np 40 Max. 5.0
0, Content (vol.%) Max. 1.0 Max. 1.0
CO, + N, Content (vol.%) - - Max. 5.0
Total , sulfur content Max. 23 Max. 23 Max. 10
(mg/nm°)
Total nitrogen content
with NH; (mg/nm?)
Particle size Max. 1 um Max. 1 um

Unit : 1000 Barrels / Day
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Fig. 7. Amounts of bioethanol and biodiesel production and consumption in U.S.A.
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Fig. 11. Amount of bioethanol and biodiesel production and consumption in China.

S5 w5 ol FE o3
e vholov el A4
2 neld,

1 BAA7 gomz wole
2 Ajats] Fhs) el 2y

o Aol o Be

N}O:‘a_l

A ®UeE Hlo
Ao R HT}

5. =2| HIO|27tA YiHE

9] o] whol @7k ouA s FrHS A
2 7lE/WE 2 A s s o :
= e el ek AR Bel Aotk
3 =7be] Hpole b Y AR B
ol &= oF 8346 KTOE®] Hjo] Q.7 =
Ath A=W wlo] o7k WA Hes wH, 2007
dhto] @ 7k WhAl &R0l 2006 thY] 47%7F 5
7hete] e8] FrkekE FAlOl vk ol A
T2 a9 THCHP) & F3te] vpo] 7t~
oA g st glom, 2009¢ TIEoeR F
25,167GWhe] 715 Arkakdv17].

20006 o] - AN AA HEnlE& Hx
33 AAANATA o TR F 9} AT "Jﬁk’i
Hpol e 7k S gk #EAE B
2 gl AAske] AREshE 7= 7H‘?=} =
A sk 7E g E o ol 2010 7-4] F 1867 4
o wpole vk nFSZAETF AAHo| TG
aL Sty = 7hd mle] @7k st SHUE XA
ds 2y 5AG67) I LA RG2) ol 7HE
B2 udst SHETF HAH &9 Tl de
™

£3] 2gdle vlo]ortaE sl V)

e

’

so] WAVl olitsieA/vE EEV|Es
EFska e AV thgrely, 2|l o] ]9
I7hR AMGY 9GS Wl dE AFel A
[17].
kTOE
10000
8000 .,0—“_-.
R
8000
-——
4000
2000
0dl— ; ; ; ;
2006 2006 2007 2008 2008
Year
Fig. 12. Production amount of biogas in

EU[17].

6. 0l=2| HIO|20EHE X Hio|2C|E

N N
+=¢ &

ol_gy

Fig. 135 ml5ie] vloleolere 2 who] )
Ae) $EYFL LR 20070 ¥ 3t
011 =% uol ot} upo] 2ojghe] 5
gapel Fgom, woloogee] B9 20119
of ol FESATh LeZel A HE el
A Bag vl oo W Hol ot A e

2
ofn] zupwglom wlelerde YTt Tbs

- 648 -



12 olXF - AAE - dE - AFA - dshE TREM LA R

35000

30000

25000 bioethanol import
20000 . bioethanol export
15000 biodiesel import

10000 biodiesel export

5000

0

2007 2008 2009 2010 2011

Fig. 13. Amount of bioethanol & biodiesel import and export in U.S.A[19, 20, 21].
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Table 4. Various Supporting Policies for Bioethanol by Individual Countries[23]

Supporting Methods Areas Countries
Obiligations 22+2% as Biothanol Brgzil
E10 from 2005 China
Brazil
USA
Tax Biothanol France
Exemption Germany
Japan
Vehicles Brazil
Biothanol industry USA
Financial Biothanol Farmhouse France
Support Germany
Biothanol Japan
Gas Station E10, E85 Germany
E3 Japan
Prohibition MTBE USA
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Table 5. Various Supporting Policies for Biodiesel by Individual Countries[24]

Countries

Policy

France

- A partial tax exemption of imported commodities of biodiesel and bio-ETBE

in 1992.

- Using open bidding system for biofuels.
- Permission of bidding for biodiesel using rapeseed and other oil crops in

2006 ~ 2007.

- Permission of bidding for biodiesel using animal fat and cellulose synthesis

in 2008.

Germany

- All tax exemption of alternative fuel such as biodiesel from imposed on

gasoline and diesel until 2004.

- Introduce of extra ecotax on fossil fuels.
- Instead of tax exemption policy, obligation of biofuel policy(imposed low

tax).

Spain

- Permission of tax exemption for project of low environmental pollution

technology.

- All tax exemption for every biofuel product plant in 2002.

Sweden

- Tax exemption such as carbon tax and energy tax for netural CO2 fuel

including biofuel from 2004 until 2009.

- Apply of tax relief policy for purchase of environmentally vehicles from

2002 until 2008.

- Obligation of all diesel fuel include 5% biodiesel.

UK.

- Introduce of obligation of renewable transportation fuel policy in 2007.
- Establish of regulation for suppling biofuel of 2.5% of total sales at oil

company.

- Apply of tax relief for imported tax of biodisel about 20pence beside of

fossi diesell.

US.A.

- Introduce of Renewable Portfolio Standard(RPS).

Japan

- Using BD20 or BD100 in cleaning vehicles or public office.
- Test for using E3 for about 20,000 vehicles at Miyako Island.
- Produce of disused rapeseed oil-based biodiesel at local governments.
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