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it Fiik POBE* | AE[ERG | WRABEFEN | PSRI/EH FH&

Jet A | BEHAEH(kerosene) 38°C | F=-40°C | 42.8 MI/kg | P§A  |EFHEER > FairEk
B

Jet A1| BEHERIEH kerosene) 38°C | f%5-47°C | 42.8 MJ/kg P B SR E A

Jet B | = 8 G PR Z A 0H | -20°C | £ 5-47°C | 428 MI/kg | PG | HINFES KA

JP-1 | B 38°C -60°C | 43.1MJ/kg | TR | FHI(1947TF)E R AR
JP-2 | AT N/A | [EIP-155 N/A HH | FHPRSESRESE - EBIP-1
O
JP-3 | BEHEBLUHNR S N/A N/A N/A HE | FREELE o ERIP-2
5 G
JP-4 |50-500E MBS HNRES: | N/A | £2755-58°C | 428 MI/kg | FER] | 1951-19954F £ 225
(il Jet B) (& AR avtag)
IP-5 | ISR 60°C | Fi=-46°C | 42.6 MI/kg | T |fifizzfHiE (aveat)
JP-6 | B SRR - BA| 60°C -53°C N/A HH | XB-708k R FH
e LK. 5% ] R R 2 SR AL
e MECRIIP-5)
JP-7 | limiitet - RS 60°C -30°C | 43.5MJ/kg | EA|SRTIEREZER > H

T2 e AR R TR A

JP-8 | BOHPARICR{E et Al) | 38°C | fE-47°C | 42.8 MI/kg | HEM] SR UL o AT S
JP-9 | dmiAtet 21°C -54°C N/A HAH | AR

JP-10 | & L &R 55°C -79°C N/A HA | R

JPTS | imialet 43°C -53°C | 42.8MJ/kg | FER | ARUSAF U-28;
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(International Civil Aviation Organization, ICAQO)
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2.1 EBIZESEHBIRR

EEAERRBER BOAHHER T > EEM
HEZEDRZERE » EN2005FRERBURE » 34
ERE5 {2 (Environmental Protection Agency, EPA)
ST T EHAPNVRHER | (renewable fuel standard,
RFS) - 58 & 55 B Al 5 5 B 8 i ot A Ot
R E— BB A B R DU DR R
REAVHERL » LARERYHIE AR B PR AV E S
B EAREE  AMENHR A E RS Ry
JE > IE AN T Az E AT K - TERERE
E{RALESH - 2013F =B IRATEL ALt AIr g 5T K
BEEI(ER3)  WihaR 2015546 » (LER
#E 3 AVHEFA (hydroprocessed esters and fatty
acid) AL » (SEALL A N A SR H R A B A AE 901

F—H PEREI107F3A

WL/ P AR SR S U © 20 144E 5 B B 22 i
ZZ fFulerumfEJR LY 5] 25 5 T B4 100 T WA 22
YR - R PIHEEE N P B TR R AR i i [ A
&Y RO - LR E B R EHURR
[EFFEFLARIRLE > FEG2EE HEA
AEAEIREE - RETNEIRER T E B - (9
F o FEEHTZE A EJRM & FulerumBETR 4 H]
3THEE - ATz E S BRIV AR
RICEZE - FulerumBEJR A S E H T
SATURMS - FR201 7T HEfTRE SR IEE > TRt A4
A EVES T E M AEHUH » Bk T Fulerum
NE D REFEZEENUREESEIA > I
Red Rock ~ REG synthetic fuels * Diamond Green
Diesel ~ SG Preston& i » S5 FFREREL S
499 E m Y A BT (EA4) -

3 HizE A EEBLELE G EE R & 4 (offtake agreements)

qE . Volume . Start Contract
Airline Supplier [t/yr] Product Duration e R date
United Altair 17,000 HEFA 3 years 2015 2013
Cathay Fulcrum 100,000 FT (waste) 10 years 2017 2014
Southwest Red Rock | 10,000 FT (forest residues) n/a n/a 2014
British Airways| Solena 50,000 | Municipal solid waste | 10 years 2017 2012
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I RETATA JERAVEK > RARKGGHES
AR ZE X S (E AR E i z2 ool - AR E ATz ohh
R KREMZEREZ BT - 5590 > BT
HEpRSE B e F A AR (R E 2 HIRE
TEERL > 55 EER OR 2 ) 08 A2 B AR 5% A

(renewable identification number, RIN) » & BE{E

BUEGRY ~ ACHHRY - LR R KO ER 2 RIN
B - R DUBHHg A BTz PR fE A & (B
P55 > 2012) - SHEUEH RN SR A - A
ERUHTTZE S8 -

2.2 BUMEBMZEOBIR T

BR R 106AFAYBITOFTUMBER » RAEMTUH
A T0%AE /T » KL 2 B R e
S AT 8% BUHIB (SR SR SR BRE SRR - 2017) -
FOb 0 Ry T RIEC R - B - =2 EL
(Airbus) NI ZE AT B A e FE [El S RO S i 2F
BRI TR K Bl (European Advances Biofuel
Flightpath) o [E{TEIRETY THIEE » BILDE
{2 £ E PR (drop-in biofuels) WA A& (L - 32

JEEFH I P R, AT B (I g e Tl = 1 - 3%
& 4=t FUK SEREES ZAEZR © A0 A E T Y
BUS A EEAL  ARLEFTANM L EEE - LA
T O A2 B HUH T35 2 AR 5 Aol {422
FESE LB RE R 45 - (0258 —AEM
HEFEBIEIR - a0 iR e EEAUH R oy %
J& R I B R B 2 5 4] BN A B
IR ABENUR Z R o =R AR SR
st o IETRATRS (KB A E 1 e RHET S
a5 B H ATBOM B R ST HYET 28 S AR RR BRI S
flo(F4) - H AiE R IR il £ LIFT-SPK
(Fischer Tropsch-synthesis paraffin kerosene)#l
HEFA-SPK (hydroprocessed esters and fatty acid-
synthesis paraffin kerosene) £y == °

H AT BN JH a5 DR a0 A E
(Neste oil)ix B - By 25 Bl i KB 0
N o BEAEF FHHEFA+ i 22 B 3 8 K
Py A B R g - FHEH A T E 800 T-H (Y
AE/HUH > R LLEFI20204F 2 AR - HTEM
RACAE2 0205 1K 2 1 85 A AE B PR HR $2 0

T4 BONAEHUHE VRIS & Pt E R

Planned Total Planned Aviation
Project-Location Technology Type Production Biofuel Production | Start-up Date
Capacity, t/a Capacity, t/a

Neste Oil-Netherlands HEFA 800,000 * 2011
Neste Oil-Singapore HEFA 800,000 * 2010
Neste Oil-Finland 1 HEFA 190,000 0 2007
Neste Oil-Finland 2 HEFA 190,000 15,000 2009
UOP-Italy HEFA 0

UOP-Spain HEFA 0

BTG-Netherlands PO 1,000,000 50-100,000 t/a HOP

Evergent Techn. HPO 0

Neste/Stora Enso-Finland FT 0

ForestBTL Ajos-Finland FT 140,000 0 2017
Solena-UK FT 120,000 50,000 2015
UPM/Carbona-France FT 100,000 0 2017
CEA-France FT 22,000 15,000 2018

* = Possibility exists to dedicate tens of thousands of tons capacity to renewable aviation fuel production,

if a demand exists.

ERIAR ¢ Schroecker et al. (2013) e
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Hi(kerosene)fiEfT 22 E MM - 5540 » {7
SkyNRGZ BN A BRI k ERHUHAY L ERG > £
BB A aE & A AR 2 AR B T - G FR At
20 R MIAEFEE (R - BRI - Hw) 2
M B AL A SR RS & RIS B YR i i
= EIEREE AUHAY A - L - FiRE - E
7~ HEREN R TSNS - BRI AT LI
ZH5IE -

BR R Ry TR AT U ED R E bR AR B
il E T B R R HEAC 5 #8 A (European Union
Emission Trading Scheme, EU ETS) » & —4& k
bR BERURE R Ry — T s - I TS5 A 5 1R
M2 R B BT S BB ] o BERBHEA]
P T T- B PO SRS A HE B4k Culphom - 2T - 2%
HEIM = > B RIS A EE Y S A BRETE 7 Ak 0kt
TR A 2 DL iR = 25 il B BRI 58 S -

2.3 M EBMZEOBIR T

siNER Y o HR B A RS A A
FUmEy S - AR EEE D - FEA(L AT
A=Ay VellFe S RAE= =R s A |
FRE & FHBRSRAT 22 R - Rt 2B maY T i
O RN - BT AEER X
 r 1% 0 Ry VUE A R E N TR B E0T
B2 BIZR - FatHr - IR IHFE
£J2,900 B B A » MfiAs e e A 75O
2,000 E AR - B A B & R Ry iRk 4=
PRl Ry A RORHE 2 BB ) (BB ) HIEs =
2012) « 201 S5 KA A B HUHAKETTEE
AT (e LIRS R I EH# RS
TR T BE B T AT 2 2 S A AR SR Ik
HIFs © BRT R EIRPERVERS - EHEEERN
& FIEE s R AR (DU H A TR 1R A
B BN R ECR - M T AR AR
JH4H %% (Next Generation Aeronautical Innovation
Hub Center) ; Z5E7E 4= B MBS RIS FIES
R HARSE AR B MU ST L
T8y > WHH2017TFE6 HIEES T —R4EHE
FrHT Ay EER T - FHETAE201 94 By Eh s i i 2

F—H PERE107F3A

> RN —(E tCERORAIFFAENTH -

3. EEMZEENB B2 iG

A BT BRI A - B TR e E
T FRE - B SEERESRER 2
e ABS - BRI ARGtz o f8E -
H 7% e B [ B R 5 B AR Y SRR > DAL
SEEHOTRTT - A B S RAVRDE - AR
[E S TR e - B LAY B LB (Fischer-
Tropsch Process){E/Z/ELEFFBHIAIEM - £ HA
TEEREAR - HAAER T EUE "B S Nk
B o BRI RIRR S R RO T B A A 1
TB? > SR RN ERE 2R AERTZE R AR - S
e - SLRIERIRR R B S e A E U < dRTH (PR
BE - 2017) - BESRETED 7 o R ilo R 1R [
(ES) R > RS AT LU EY) ~ s RO
B SRR~ RALS LR B AN - Bl
B j SRR BB A SR S LR b E
A Rl KB EY) - g S LB RS
FATRAT e Z Hn o

HEHEA AL - ERMEERER T & (ASTM)
ToRe 1 T A T S A Y B ARGl (D OE,
2017) » = RIS LB 0% » DU ST S AfE
A EFAE TR AT (GRS) -

(1) ATJ-SPK (alcohol to jet- synthesis paraffin
keroseneFFHE{ L & HOLHT)

ATIZ s LBFEGSE T 5 (isobutanol) » FIJFHH
TREAL T BRI S f i (olefins) - FAHE—2F]
M EM G bR T2 ol (kerosene jet) © It
Rt 201 1S ASTMERES - B AR ARE S
R BV AR T - HATEE
HERAR ML R ER K e aR AL % Gevo A B IEAESL[E]
EEps > TR P EERUT B - FRR
Ry SO A AU TR E R R TR - B8
MR TR E B A EHUR - HAlms ezt
# B530% (DOE, 2017) -

(2) HEFA (hydroprocessed esters and fatty acidfj[l
SRS
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— [ty | —[mE |—{28 | —{z2g 0% |— &
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‘ 7 E
B | — e r—[£wm | — 8 | —[am  —|5
- Rt :
5| — [Emn] [Bwee] — FRE]—[Ee]—[mm 1|2
i
— |

«—

5  AEMTZN A [F RS R s L
RS AEMIZERHEHET Z RO R (AT g )

AR Rl 5
Gk OBFEER TR

BUE : BREROK - BERINE

ATJ-SPK PRHHMTRE © TRLT

BB EERl © 30%

{B5 - TR ZTTRRE R

LA @ IRENA (2017) -

JFk} - BEEEHAE

B2 s inE - R LEIERE
HEFA PR pYE © TRLY

e etStEfl © 50%

(B2 - BREEE - iRk E

JEFORE « T [ A BE Y SR AR B Y

BURY B SRR A, 0 EEFT AR FE AR e S L e
FT-SPK WRHFE T AVE - TRL7-8

% =B s« 50%

PBEA Rl pl R ~ TT R Z ok F AT 2K

[k} : BIFT-SPKAH[HE]

IR © BFT-SPK Z &R HIAR I B

FT-SKA PR RAVE © TRL7-8

e RIBELA ¢ 50%

EES  JATREN ~ T2 TRNREHAT AR ~ H A PURE

R AR - TR R
CHERR LS R

SIP BRHICITRAE | TRLS-T
REDRIZLER © 10%

B9 AR - PR AR
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AP B & A M - R B AY R S
(Hydrotreated vegetable oils, HVO)a & i & [H
> &858 0 B A b R L 2R A A
AE TR - HRHVO/HEFA B R (C16))57%
& REFER -~ | WEWE - AR HEH
BEHER(FAME) A TR E M ~ /2R DA
B WAL HEBCEESS - HRilNeste OilAH]
I A et P e g e o -

(3) FT-SPK (Fischer Tropsch-synthesis paraffin
kerosene 24 - 5 BT

o JBE B ) B ] RE A2 8 W 4008 SR AL E AR
B RCR 0 &L Eh B8R S AL B SO B R
BERET  FERREBHE SR SIEEY
(hydrocarbon) - FFHEIE & pETTRADRAL
FEE R B EH AT - FIE RSmIE o 05
EHEBENZITREE - AT ~ RARREE
BYEE RGO - M S E R E
P4 E YRR S S 2l
(4) FT-SKA (Fischer Tropsch-synthesis kerosene

with aromatics B -5 757 & R 2 RIOHLHT)

NIEESEAY K (alkylated benzenes) AFT-
SPKZ &EHCH - RS B IR EATURENRE
73 ABAFPMEIRRENYE - Frll# E LRIy
AR E A 2 - Afseiad » 5E
Ry a 2L FEHHANEEREAERZE - IR
075 B RE AR 22 R o] A S S s R Y RS T
B > SO BB & B RS - O TRAR AR,
IREEDLEE -

(5) SIP (synthesis iso-paraffinic fuels)

FIAAEALTT = RSB nyPE 8 Ny R bk
#ErR G LG - WA IS 2R & Rl R i
K& (iso-paraffin) » FLH{lo 22014 EFASTM
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The Global Application of Aviation Biofuels and Its
Technology Development

Chia-Hsin Chen” Gia-Luen Guo> Yu Chao’ Wen-Song Hwang"

ABSTRACT

With the development of global economy and the rise of environmental awareness, the demand for
aviation biofuel has grown up rapidly in recent years. Europe and the United States have been working on
the policy formulation and technology development. They have the key technologies to produce aviation
biofuels by their own. To achieve the goals of CO,-emission reduction, they also develop the quality
standards and blending ratio for certified use of aviation biofuels. This study focuses on the development
of aviation biofuels in international application trend. The data show that the demand and acceptance
of aviation biofuels that used in airline industry in the United States, Europe and China. Furthermore,
the major bottleneck of bio-aviation oil is global marketing and commercialization of advanced green
biofuels. In addition, there’s no commercial flights powered by aviation biofuels in Taiwan. Obviously, the
development of policy incentives, technology readiness level (TRL), market based mechanism (MBM) and
financing concept is still lacking in Taiwan. We hope to catch up the trend of the world in the future. It will
not only be helpful for reduction CO, emission, but also mitigate global climate change.
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