NEEM

EER R RMARHESTE
Hh Bk AR AR 2R 78 x5 E R R 2 T 1% 17049 5 L (SATREPS)

2R rRLE R AR D IR RE D ARRICE T HH3 ]

MRRBELMERMRENAFTRDEIAENCETE50)— THENL
FAEZEBIELIBHINE ZDRH ]

BARERE TRk 25 FE/RRARE SFE/MBFES A EE

4

TRk 28 FEREBHREE

(E & 3 F AR T EA R
Trg26F 1 ASBMLERIIFEIRT7THET
JST {RIHA 7% BA R
ERE2SES A2 BALERKIIE3I 31 BET
(ExX2H%ITE FR25F 12 A208)

*1 R/D IZEDW=13 M (JICA FLyPH A NESR)
*2 BAR A= ERNMBA. R TH=JSTLOERZHNIED-EER

BEKES: = 2—
REBRT L X — I8 T S FI - I
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I. ERFRHEDORE (2F)

1. HEOAEEEICHT HESK R
(AR ELZRT2—)L
# 1 BFgEEtE

RAFPa—)L

MREE-E®

H25%E
(104 H)

H264F &

H274 E

H284EEE

H294E B

H30%E &

MREB1:NRFIRE XL DERMRE AT IADHHE
FIBE K S E
11 F—rIL—7(0.5 L) ZAN=/ N\ FRERICKDIE BB

NAF I 2D EH|REZE BT

1.2 A —bIL—7(0.5 L) EAW=/ N\ FREBRICEDREEHD
S

1.3 Soluble. B E PAK} O 5% 4 75 1 5T M

14 NRIEFERMEEE (1 kg/lh) DERET & H1E
1.5 IMRIEREFMEEE (1 kg/h) £ALVV-ERER

1.6 BRIREZD/ 1OV TS5U M (10 ton/day) DT=8HD
BLEERE

A

ol

—» % 2

MREE2: [BHIRE I LSRG - RE LD/ (FTR
A 5O FHHBio-fuel D ELE DA E LD BRI DRET

2.1 @5 REER(0.5 L) SHERIC K SBiofuels BiE D fx B4 D
25

22 BRREMORBLLRITTYITL—TA0 T EDORH
2.3 LI HHBiofuel DA R 4—E V(2 & B AR ER

2.4 ##fBiofuel ETOLRAD T —UEVATARET4

ARIEES3: [EHIRE | TERT SSolubleDHEREME K RA

~DEH

3.1 Soluble® j% FH FHR EL T DT

3.2 Soluble &0 ik F#fEH A SWITh—RY ISy DR R
BetERREt

33 /MR FHMEIEEBEDORELINICKD iR FMMER

ERER

34 /A VRTSURBE DO D EERE

v

AV 4

3 3

A

HRIEBS: ARG I TERTIHERE - BEOEHE-
=R H R b

4.1 BRI (TG) EALV-RERH - BEOREE- HRILBEHE
Rt

42 SFRBRIGEE (DTF) #ALV-RE R - REORGE-H
ZAL# B2 54 (CRIEP)

43 RHBERGEE (FB)ERALV-RE R - REORE-HR

1L #BREHCRIEP)

14
| N

1) f&%dt - AR 28 5

REIL 2949 AU ﬁé%mf&é
2) 1) DETITHW,
S)Kﬁﬁﬁ§L®T

1 ICB8E LT, DIF OFRVEIZEFERAALIC
~ORBENTET LTz,
(2) BF3E - TR R B E D BAfEL

FHEREC Output 4 CHIZE T 2800 IE SR EL (Upgraded fuel) | EFEFRL TUNZA3,
T34 F~ A (STC/STB) & W&ir
%, #Hrizi

(SRT & DS, TRAICE R/ A S

W25 L7228,

IB‘%]\*L

SHA, SHICEWE-F

[ AR & L CoRMIZ N2 2 & IZ L7e, aHliDFEEIC

JGSEE B 1L CThatd 52 & & Lz,

CTHRZRELRN, 2841 HIZ

M 2 W B ITEERER DO L 25,
EMEDS R & U7 o THIME L T3

(Residue)
H ORI K MEZ I 2,

37’JH S bl i’%ﬁf 977)%%%?‘5 b,

JGSEE

Tz 1

WAL, ThTho

[Tk 28 FEXREHRS
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Structure of Research and Development

Output 1 Output 3 Revised

(KU, KS, JGSEE, PTT) (KU, JGSEE, PTT) Binder for
coke making

T
|
! Carbon black
Brown coal | 1
1

Lignite Raw material |
Peat : independent = — — — = — — = — —
Woods Separation property

Sawdust

Palm waste

Rice straw
Rice husk (KU, AU, GSEE,PTT)

Glasses r)- Filtration =

Upgrading/
desulfurizatio
n 1

-+> New bio-fuel
1

Output 1: Upgrading of low rank coals and biomass by solvent treatment

Output 2: Production of new bio-fuel from biomass wastes and effective upgrading
Output 3: Production of high-grade carbon materials from the Solubles

Output 4: Combustion/gasification of upgraded fuels/residues

K1 AFFEA—AORE

2. 7Oz IR EEOERMKR LI (A
A= DAL/l N AN

ARKIaT I NCIL, ZAEE B AROWIEE DN InE 2 L0730, EAIMUEE | &) BT e i 4 1
HEHT &L C, ARAAL IR & A A~ ABEFEM) % 15 0 28 CHR ISR, IRSEMEL, 1728 1R 52 LIC ko T,
SN R &3 A A~ AR FH O 2 D REE R L, HERFRE D = 3L X — B BE A O T ~DO E k% B 5
R
-BRRERBAKREAN\INE
O 7vyxZ NOMEREATICMT 7= ik

Rk 25 -5 H 21 A D JST OB EMSEA BRAG, & A Il & OBREE 72 B RASHE & SEHIBFZEET 8 O 5K E %
& CRligm ok (R/D) OFAHI & HFEIFFERE (MOU) Z#hfE L, A 12 A 21 A XY JICA X OE I
FIAFFEA A 2 — K, PFETIST e S EXUC A X — kN L7e, BAf%, JST, JICA 543, HAME, ZA
MOIFIEREA L NN—=DBIMNMO T A JCC =53, RSS2 B L CHFEERDL & 5% ORIz
WCTHEEORFEA G D L OB, K 21TIFRK 28 FEEIZBIE L7 EEASHOME 2R~ LT,

K2 Pk 28 4R D T e ik o B S

B SEEW B IHFT ShnE SEHME
H28 58 18 B TIL—T&ikaE JGSEE/KMUTT JICA A EFEFTH I, a4/THTO
(FE22FR) (Banguntien, Thailand) PR REMSE, EE | STorOEBIRR
TasHIRAUN | IZDNTHRYE, 51
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— FTH—N—% | OHEDESR &
KT20 4 AEBEDRE
H28 & 11 B 22 H ERKARBRES JGSEE/KMUTT JICAFHfEF—L, 2 | FREFEDO=HD
(FE4NEE) (Banguntien,Thailand) | AR, JST @ BMEHES
Fapih, A28 —,
AT —IR—2k
T254%
H28 & 11 B 22 H ICC &5 Dushit Thani JICASHEF—L, % | TSIV DO#ES
(Bangkok, Thailand) AT, ISTRE | KRICOVWTHRE,
F#fth, AN —, SHDOFEOER
AT —R—2k
T20%
H29 Z£2R7H JIN—TJ&ekeE e BARAV/IN—13 &, AR INGE
[€[37N:5) BAAVN=TZEH | WRIZOVTHE,
bHET20 4 SH D EDER

High

Temperaturs Drop V’r-_:
(HT-D

be Furnice

3 HAAUN=DICC 7T v FRFEEERESHEORRT CER2942H6, 7H)

Q@ BEMROIRELTHEEDZAN

#3 (R 3|AEBESI) ISR LZL 918, THETICARAEMFE DO 100 AS%E 800 AHLLE

(24721 JGSEE/KMUTT & PTT/RTI (ZJRiE, D33 AOWHEE % 596 A HIZi7= > THARDIFIES L—

TN L TR AR, FEx OEBREMNOESG L HINBIRIZE D, F72. JGSEE/KMUTT @ Bangkhuntien
Fy¥ N ADIFHE6 BICAT n Y =7 FEHOFFFNAR S i, JICA BUHFHEE B N H I ET 5 &
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EBiT, AARMEBEMEOFEBLA L 72> T\ D, K 3ITITEAL 28 FEDOTMEIRE, # 4 ITIFHIEE

Z ANDOFEFER LT,

#3 TR 28 FEEHEPIFIRIE I

HikE (FiE) HERHAR Hiks%E

=HE— ORRY) 5/14 -5/28 JGSEE/KMUTT

Janewit Wannapeera (FUERKZ:) 5/14 —-5/28 JGSEE/KMUTT

=HF— R 11/15-12/3 JGSEE/KMUTT, PTT-RTLJICA
Janewit Wannapeera (FUESKF:) 11/15-12/3 JGSEE/KMUTT

ERPSE (AR 11/20 - 12/1 JGSEE/KMUTT, PTT-RTLJICA
BLLEsE (e BT 11/20 —12/1 JGSEE/KMUTT, PTT-RTLJICA
HEHPE— (R F) 11/26 —11/30 JGSEE/KMUTT

Trairalt Muangthong-on (FUHBKS:) 11/26 - 12/1 JGSEE/KMUTT

BB (KR 11/27 - 12/1 JGSEE/KMUTT

A& (FKHRT) 1127 -12/1 JGSEE/KMUTT

RS (B P I FZEaT) 1127 -12/1 JGSEE/KMUTT

M (FE S RBIESERT) 1127 -12/1 JGSEE/KMUTT

[Frk 28 FEREEHREZ1(170531]



#£4 Rk 28 FEERFIEE 5 AN FERE

HEE (FIR) Z2ANRH BA%

Nakorn Worasuwannarak (JGSEE) H28 7/13-7/27 AR

Kaweewong Wongayara (JGSEE) H28 7/13 -7/27 AR T

Sasithorn Buranatrevedhya (JGSEE) H28 9/11-9/24 BKH R, HERRY:

Jaggapan Sanduang (JGSEE) H28 9/19-10/1 FUER

Thitima Sornpitak (JGSEE) H28 9/19-10/1 FERR

Kaweewong Wongayara (JGSEE) H28 9/19-10/1 AR T

Nakorn Worasuwannarak (JGSEE) H28 9/19-10/7 HARKY:, RITE

Supachita Krerkkaiwan (JGSEE) H28 9/19—10/7 AR, RITE

Suneerat Fukuda (JGSEE) H28 9/25-10/1 FERR

Anurak Winitson (JGSEE) H28 9/25-10/7 AR, RITE

Korntape Prasirtsiriphan(JGSEE) H28 9/25-10/7 AR, RITE

Suttipong Tunyapisetsak (PTT-RTI) H28 10/2—10/7 FHEBRF:, RITE

Bundit Fungtammasan (KMUTT) H29 2/5-2/9 J-POWER, #TE#I &€, FTAHIE
Arunratt Wuttimongkolchai (PTT-RTI) | H29 2/5—2/9 J-POWER, #TE#E€, FTEH#EES
Nakorn Worasuwannarak (JGSEE) H29 2/5-2/9 J-POWER, $TE#E <, FTA#EGES
Suneerat Fukuda (JGSEE) H29 2/5-2/9 J-POWER, #TE#E€, FTEH#EES
Suchada Butnark (PTT-RTI) H29 2/5-2/9 J-POWER, #TE#I &€, FTAHIE
Suttipong Tunyapisetsak (PTT-RTI) H29 2/5-2/9 J-POWER, #E#EEE, HTEETE
Sirintornthep Tawprayoon (JGSEE) H29 2/5-2/9 J-POWER, #TE#I &€, FTAHIE

@ HEBEHHOFRLLEAEHBE~DE R

26 FEEITRR D b &2k LT, 350°C, 1M OIS TAF AT 72 L o Ziphl & Uit
FBE A BT 7 L — AN U, T DA SERE B A~ L7228 27 BEIE PTT 2 Bk S 7o fi ik
Z AV TRIBRIC U T @ e atopl 2 s S UERAT 27 L — 725 U, Wi 2P0~ 12t % L L
(2, RS & EBUR O W PE G A R LT,
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@ HWMOBAIZLEZ2/BORTOREL

SRR 26 AFEELS 8 A, 27 AREEIZ 7 45, PRk 28 4REEIT b s OHER A& JGSEE/KMUTT & PTT IZEA L7 (BR
K03 LAFEHBI) , £51TI1E, Pk 28 FFEOEMEAFTEE 2 R"T, TN TOMM OFEITRE R
THEMmIN, XAEICEE SNz, REEREBETHD Ny FFa—74F (0.1 kg/h) Z EHEEALL,
i DFE TR X 28T, 284 1 H 4 BHIZ JGSEE/KMUTT (238 A L7z, AFZERERE 1L, T X COMM DR
B - PR LRI H A, BET R TOMMPNEASHh, EFICEDHTL 2R Lz, ZnbE
AR % FA Tk 28 4RFE 121X 2 A I OFFFEDNEFAL L2205,

AN ORE, FEH, EiRe SICB L THARMOZNE O TEFERE N Z A R & BEECHE LT,
FEIZ, 27 FREIT JGSEE/KMUTT (T A L 72 RAEEEA O R 7' F 2 — 7IA Ok FE, sEER I3/ ) e
FEFTOD A N =S RN SR LTz, S 5T, MR A o\ — O mB SR 2 15T, PRk 28 R
(2 PTT \ZEATE O KRB D difor TS B AE . (WFFERE R 1, 2(2BE) (2 oW T oBERGE, &RiE
G OWRE, HRRRESK T L, bl X 512, ¥k 28 4 11 H 21 ICHEFFARRK iR Lz, Ak
29 £ 9 HIZIZPIT ~DEANTETTHTFETH D,

K5 PR 28 EEITAHFEITEA LK

51 T EHH BB WA EIER F AR

AFRERE INEY b AR ER JKGSEE/ 2016/5/25 | kM OBE B E ISR EMIZH
KMUTT 5

ARIRERE HRHOILJS57EE | JKGSEE/ 2016/5/25 | SREIRE YD IR EH=F| F

DHTET KMUTT

AFRERE RESATEE JKGSEE/ 2016/5/25 | [R#, BHIREYMOERNE. HRIE.
KMUTT PRIGED R R Z IR EIZFI A

AFRERE SR DNEHRSHEY | JKGSEE/ 2016/5/25 | R, BHIREYMOERNEE. HRIE.
KMUTT PRIED S A AT I HRE R FI A

ARIRER = ERRILEE JKGSEE/ 2016/5/25 | [R¥, BHREYWDOH RE., BRiFEE
KMUTT B D S AT 1 242 B 812 %)

(2) RERETIL—T
WHFERE R WIZEREE 72 & TR EE O mah= (& Soluble D RENE R R~ DL

(1-1) BAISEE OB RGBT 5%

O #EORHN

RETHE ZOREIZE L TO—2ORBIEROBETHDH, SHIZ, RlRO XS ITAREEND
(IIANSE R/ TRANSE A A~ A (STC/STB) D[RR & L CORMIE 2§25 Z LI L7, €I T,
AL E TIRFIFEA STC/STB I KIET B DN T, (EKEY 3OO mEET D854 L ik L7z
D BEE LTz,

© HFgE Ik

JEE U CZEMBR (Loy Yang, LYEWEED) , A > R 7 PR (Pendopo, PDEWSED) , & A €
AKRE A A< A (Leucaena leucocephala, LC&EMEEE) #MAV iz, TN O OOEEZEL-1E 1-21T77,

[Frk 28 FEREEHREZ1(170531]
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A% & L Cl-methylnaphalene (1-MN), PTT/ R S4U724TH (kerosene) & &A% 1 %f1 TR
A L7=A) (mixed solvent) 2 AV =,

WHISE & 3 D4 « B, HADSHEIIVEEE E CICHE L@ Th 5, IBRIBCE R/ %
FISE A A~ A (STC/STB) AT 25513, WAILIZ OREI KL O EEMAL, BWHlzn
— & U —x R L — & ThrE L CEIRIROSTC/STBE 372, 3 Aoy D438 « BRI/ Thhv Tl
X, JREEE, STC/STBOULERIL 31k%y (Soluble, Deposit, Residue) DINRDAFH & —ET 5,

3 1-1  Analyses of Coals Used and their Solvent Treated Products.

ultimate analysis proximate analysis atomic ratio HHV
yield [wt %, daf] [wt %, db] (-) [M]/kg,
coal [wt %, daf] (0] daf]
’ C H N . VM FC ash o/C H/C
(diff.)
Loy Yang (LY) 66.6 45 0.5 28.4 50.0 47.8 2.2 0.32 0.81 23.9
Extraction in 1-MN
Residue 59.7 77-4 4.3 0.8 17.5 35.3 60.8 4.0 0.17 0.67 29.2
Deposit 5.5 76.0 4.8 11 181 39.1 59.3 1.6 0.8 0.76 29.3
Soluble 21.4 810 6.9 0.6 1.5 72.4 27.5 0.1 o1 1.02 35.3
STC 84.6 80.8 49 09 13.4 42.4 55.7 1.9 0.12 0.73 32.0
Extraction in mixture of 1-MN and kerosene (mixed solvent)
Residue 67.1 78.9 4.2 0.8 16.1 32.2 65.6 2.2 0.15 0.64 29.9
Deposit 8.1 74.8 5.7 0.8 18.8 49.4 49.9 0.7 0.19 0.91 30.1
Soluble 12.0 80.5 8.7 0.3 10.5 83.0 16.9 0.1 0.10 1.30 37.9
STC 83.2 80.1 5.0 0.9 14.0 41.2 56.6 2.1 0.13 0.75 31.8
Extraction in kerosene
Residue 712 77.7 4.2 1.7 16.5 30.6 67.2 2.2 0.16 0.65 29.3
Deposit 1.8 75.2 6.1 1.7 16.9 70.7 28.8 0.5 0.17 0.97 31.2
Soluble 4.8 84.9 107 0.4 4.0 89.0 10.9 0.1 0.04 1.51 43.4
STC 771 75.2 4.7 0.7 19.4 37.6 59.9 2.6 0.19 0.75 28.7
Pendopo (PD) 67.5 51 0.8 26.6 49.4 38.0 12.6 0.30 0.91 25.4
Extraction in 1-MN
Residue 48.4 70.8 4.0 11 24.2 30.8 45.3 23.9 0.26 0.68 25.3
Deposit 3.7 773 4.7 1.5 16.5 37.6 62.0 0.4 0.16 0.73 29.9
Soluble 26.2 82.8 73 0.6 9.4 76.1 23.8 0.1 0.09 1.06 36.8
STC 813 79.0 5.1 1.2 14.6 41.6 45.8 12.5 0.14 0.78 315
Extraction in mixture of 1-MN and kerosene (mixed solvent)
Residue 59.7 77-4 4.4 1.3 16.9 30.1 53.8 16.1 0.16 0.68 29.4
Deposit 4.8 76.7 5.7 1.2 16.5 49.3 50.0 0.7 0.16 0.89 31.2
Soluble 15.9 805 85 0.4 10.6 87.1 1.8 0.6 0.10 1.27 37.6
STC 76.3 79.4 5.2 1.2 14.2 383 49.2 12.5 0.14 0.79 31.8
Extraction in kerosene
Residue 60.7 74.3 4.3 1.2 20.2 31.6 57.5 1.1 0.20 0.69 27.3
Deposit 2.0 78.6 73 0.9 13.2 69.6 30.2 0.2 0.13 1.11 34.7
Soluble 8.9 836 103 03 5.7 94.7 5.2 0.1 0.05 1.48 42.1
STC 72.6 76.5 5.6 1.0 16.8 44.0 443 1.7 0.16 0.88 30.9
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F=1-2 Analyses of Biomass Used and their Solvent Treated Products.

ultimate analysis proximate analysis atomic ratio HHV
biomass yield [wt %, daf] [wt %, db] (-) [I\gfl;g,
[wt %, daf] (0]
C H N (diff) VM FC ash o/C H/C
Leucaena (LC) 47.8 6.8 0.9 44.5 79.3 18.8 1.8 0.70 1.70 17.90
Extraction in 1-MN
Residue 17.5 80.1 5.2 13 13.4 43.4 50.4 6.2 0.13 0.77 32.1
Deposit 5.2 76.9 5.4 1.7 16.0 40.0 59.6 0.4 0.16 0.84 30.8
Soluble 21.2 81.3 6.4 1.4 10.9 65.8 34.0 0.2 0.10 0.95 34.8
STB 43.3 777 5.3 1.4 15.6 41.1 55.3 3.6 0.15 0.82 311
Extraction in mixture of 1-MN and kerosene (mixed solvent)

Residue 27.8 79.0 4.9 1.3 14.8 36.1 59.2 4.6 0.14 0.75 31.2
Deposit 4.5 76.2 5.5 1.7 16.6 40.9 59.0 0.1 0.16 0.87 30.7
Soluble 10.8 79.6 6.8 1.2 12.5 69.0 30.9 0.1 0.12 1.02 34.4

STB 41.6 76.8 5.2 1.4 16.6 40.7 55.9 3.4 0.16 0.82 30.5

Extraction in kerosene

Residue 36.1 74.0 4.4 1.4 20.2 33.8 62.7 3.5 0.20 0.72 27.8
Deposit 0.4 ND* ND* ND* ND* ND* ND* ND* ND* ND* ND*
Soluble 3.8 819 8.2 11 8.9 57.1 42.9 0.0 0.08 1.20 37.9

STB 42.3 76.3 5.1 1.3 17.2 36.1 60.7 3.2 0.7 0.80 30.0

@ HHIOFFHE (ERFHE) (2R D LA O ORERIRILE A /37 b

F1-1 & 1-21Z, BOITHBE L7256 & 0B L7 WG OK Ry DIER, JeFaT, LESHT 27T,
Tz, INHLOFERE 3 50FEC, H, NOMFUZ LAy E L TR LEZONRK 1-1~1-3 ThH D,
F7P, WEICEAT DL, WTNOREE L ERIOMASHEIZEBN TS, STC/STB DUNEEIT 3 flisy

(Soluble, Deposit, Residue) DULEDEGEFLIFIE L TRV, BHIKEERIBE L < Eii ¢
TWDHZ ARl TWD, KIS, WAREORBIIER T2 L, A A~ ADLCIZOUWTIE, STB IR

(=Soluble, Deposit, Residue DULHEDAHEF) ITRAIFEIC L 5T, BEALBRIZEAINZE LW &
ZRLTW5, Soluble, Deposit, Residue DUNERDENIGITIEAIOEMFEINAKAFL, 7= & ZIF Soluble
DINZR L 1-MN, mixed solvent, kerosene DNEIZ/NEL 25, ZHUITFHEBEY OFETHD, —J7, LY,
PD fRIZ DUV TIE, STC DU (=Soluble, Deposit, Residue DULRDEEE) & Soluble DULERE 1-MN,
mixed solvent, kerosene DINEIZ/NE L ootz Z ORI, AROGEITITHBFINLEZFZNBEFRICH
WET L LERIELTND, 2O E1E, K 1-4 (2R L2 LY 205l U738 AIME 1R (STC) & Soluble
D TESMCHLRMEN TS, 5%, 20X REENMIONIFKNEZBRFNT 5 TETH D,

[Frk 28 FEREEHREZ1(170531]



[o)dwes-3y% 00T /|ows] uonnguisIp |eausws|l
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W////ﬁw_w\\ ) -

1
Raw sample

[31dwes-8% 00T/|ow>] uoNguIsIp [eIUWS|3

o eFE (CH,N) DOESy

-
—

1-2 PDR DYRHIALEE

.........

o5 e#E (CHN) DS

1-3 A F~ ALCOTEFIMLER|
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STC, STBDOILEMAKDCHITIER T 5 &, LY TIX77.1~84.6%, PDTIE72.6~81.3%, LCTILT76.3~
7. 7% & JFBHT AR THREICRE S o T d, JIE L7z eFEM AN HDulong A2 X 0 HEE L 72STC,
STBREAE TN T EH30 MJ/kgf2ETH Y, BWAIKEIEDIEFRICTAEN THLHZ L 2HLD TRL TV D,

?

Yield = 21.4%

LY STC § LY Soluble
Mixed solvent Mixed solvent

Yield = 83.2% Yield = 12.0%

Intensity [a.u.]
Intensity [a.u.]

Yield = 77.1% Yield = 4.8%

0 200 400 600 800 1 060 0 200 400 600 800 1000
Mass/charge Mass/charge

X1-4 LY?25M U IsKISE R (STC) & SolubleD S FE45H (NFBIZEHLE TEAMBLE LS W)

N

o
D
o

[ m Raw sample Residue [ Deposit = Soluble mm STC/STB | M Raw sample Residue [ Deposit & Soluble mm STC/STB

w
o

N
o
N
o

-
o

HHV [MJ/kg-raw material, d.a.f.]
S

HHV [MJ/kg-raw material, d.a.f.]

1-MN Mixed Solvent Kerosene 1-MN Mixed Solvent Kerosene

X1-5 STC/STBé&Soluble, Deposit, ResidueDFEHERK D REE D LLE (R EHE)

[Frk 28 FEREEHREZ1(170531]
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1-5121%, ME L 7=tk A7) HDulong T L U #E7E L 72STC/STB & Soluble, Deposit, Residue D%
BEZFROZN L L CORT, BEAEIFRE 1 keKETRINL TS, 2005 5X1TdH 5703,
STC/STBD 3§ #E G, W NI Soluble, Deposit, ResidueD3EEGED A FHIFEIOBEE L IFIZFCTH Y,
R LBEAISEEN AR LT L 5 2 & 2 ARSALRSAA A~ 2 & @i B ORBHI iR is TE 5 0
EThrZLERL TS,

(1- 2) AR IR « WHIWE /NA A~ 2D B RFEXMEO A
O BFEDIRH

4TI, (1—1) IR LEBEAIRE TR OIS BIRAR OBAISE K (STC) , EHAIE S
A A~A (STB) LEEOFEMBEIE L CORMEZ, F& U TREENEE B ALISHEOBLE DM L T
W5, BAISCEEIRBAL OB OBiK & BBl (&) ICABTH D0, FEEBEE LTI
IXBERFBEAEOF WA S 5 —DOEERRMNER TH D, 16K, BRIEKOFGIZIXEHE LG5 HEEN
BESN TSR, A7z MZBWT, ZRPOREE & DORIGIC L B RBEEITINZ T,
ZERHPICEEN D RER DR WAE I LD REBRFEEDERBKOGERICRDLILEEZLDL, 1
B &P 2 FB L LT, 100044 TORIRZER H L IRHERH CORBEEOHENGHTHL Z &
O Lz, ATEEZHWT STC/STB L7 D B 8R38 Ak MEZ FHE L 7=,
@ WFFRFEM Tk

HEE L LT, 100006 THABRZEA & IR 22 4P T o BEARUBE O RS IS HE 5 B & J8BGE i % [RI ()
ETE D TG-DSC & (NETSCH, STA449 F3, AWFZERE TEAN) &M o, 10~15 meffE Dkl
JIS HIMIZE D 5 107 I CEFE T CHURE L7-1%1C, MRZERH H VT 60 fafiAR 2 Bk E8A L
T, MFRIZE DT L DHEE KELROWAE IR T 2B E A RIE LTz,
@  HFOFE (SEFE) 3T 2 YFEEORREOERRILE A 23T b

1.05 : , , 2.0
Loy Yang Coal IEREU e e m 04
3 (o]
Experiments at 107 °C 31 o10 i 02§
1.04 — idi ; ; g 2415 T
—_ Oxidized in dry air % 2 -2
o =1.005 — P 00 & E
. s - P f=
s |[f7 —Fa e 2] 2
S 1.03L|- - STC 21000 b, = J-025 4 1.0
~ - o A ) I/ =N AP o =raay c N Q
S —— Residue 2 v g o
X - - —— Char350°C|| gooesl—L—L L L 145 b
= @ o 100 200 300 400 500 & 5
-‘O:') 1.02+ p Time[s] 405 =
K= - o
e E---- - -
o ! [\_> oy
= 1.01 = f W 00 2
© \ o
o) l s 7 aay /rﬁ’“\*lﬂ\\\”'.“"’, Q
x -;«:v:_w‘\Qk‘?\'—‘;‘::SJ:\— Ca-\/-.,‘\./""— T
bbb et BRI~ lion SN e m e ]
1.00F‘ : TNrav s TA=Av —avas n A 0.5
0.99 ' ' ' -1.0
0 500 1000 1500
Time [s]

X 1-6 JFUEMER, STC, 7R, ¥ —DOHBZER & DOMINIC LD EEE(L & BEGEE
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1.05

| | | | 7 2.0

T T
Loy Yang Coal |
60 °C saturated ai —
104 saturated air N, =l 15 £
= 2
-; - - — Raw =
1.03 5 - - —— 8TC 4110 ©
X - AT S . e
> " ( ;"“ ~ < - - —— Residue o
= - - —— Char350°C S
'-5) 1.02 -1 0.5 '}E
()
2 2
o )
o
2 1.01 0.0 =
®©
© o)
i S~ T
1.00 ‘MiTacsRe s U asantnad 0.5
Experiments at 107 °C
0.99 | | | | | | |

-1.0
0 500 1000 1500 2000 2500 3000 3500
Time[s]

1-7 JFEMEER, STC, 7%, F v —OMiHZER L ORI S BRI & FE B

il LT, X 1-6ZJ5kHBR (Loy Yang fR) & ZhunsHH8LE L7 EHIBUE R (STC) , Residue, 726
N RHB R % 350°C & TEFEH TIE L TR LN BRAMY TH % Char 2 107°CIZIB THEBEZER
&R ST b & OFEBEAC & FEGEE ORI A 7T, Char [348R 2 BB L7 BEAEREE LT
NTWDLDOTHIEOTZODIZHWE, KXY, EEOHEMTREKTS 0.5%E /NS W2 &, Char DAHH 5
KO0.1kW/kg BREDHENZ T Z LB DND, ZibDORRIE, STC & Residue DFMRZES & D RS
1% Char LV AT/ S, JREHBIR EAFETHDHZ LR LTV D,

4 1-7 1E[A Ukl 2 600 fufIZ& R A & Tp 28 & i S 7o RO B &AM b & B E ORI (LA T,
HLRZE R L I3 R0 0, REREEMINE BEHE PRIz, TARNEERICU VL 5 L EE
B> ERENBIRI SN D Z L L0, EEHENEBEAOKBTIIKERORELLDZ D THDLZ LD
72%, STC & Residue DEFEHINN & FEEHR LT FUEHB S Char D 13 FRETH Y, WAIGEIZ X > TK
PR D FEN KIEIZIHI S35 2 ERbnd, MEOFEERNE STC & Residue D H SRFE KM I EHE R
X2 Char £ 0 BRI/ NS WL R T 5,

DGR, Fhix D/SA T~ ZABEFEWIT OV T HERROFERP GO TR Y, R LRI IES UK,
BEICA THRBEKOMHENZ AN TH D Z ENRP LN T,

(1-3) Soluble 7> b R FEMHE % Bl 3 2 7 D OER RO & BB 2 BRET
@ HFFEDR BN

ARk 26 AFEEIZFHEE D /N O B SR 28 2 JGSEE/KMUTT IZE A L7z, ZHUZ XD,
K% L JGSEE/KMUTT A K 0 B CHfELE L D N DRt 2 EMTE 5 L 2127, JHEE LT,
AT T @RI OFE D © H KD Soluble (22T, AKHH O Soluble & LTOD PTT 25 fikfa =
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NI FRD DR S 4172 Soluble & HIV N7z, ARMEEEILM Soluble (2D T, #8125 L7 ftE 4 Ff> L 5
IZE T DB O I OV TR R N A T2,
O 78 F e J7 1
(528, FEBRER & B%]
# 13 BEHIHTZ Soluble & pRFEHME Oil pitch TR /3 HHE

Elemental composition [%, d.a.f.]

Soluble .
C H N O (dif.)

PTT coal 83.0 7.4 0.7 8.9

Rice straw 82.3 7.0 1.6 9.1

Oil pitch 94.0 5.3 0.3 0.5

1.0
1.2 prerrr R RAasans T RRSSRAS 730x10° Y e o oo ~ =
. _ RS Soluble —— —— —— — Air blowing 1 @ 2 -g Ve
o o —————— N,purge - o g o 08 O
g 1.0F 125 o £ W Air blowing ’
< £ 5 °C/min E_ 8 % 0.4
= E = © o 555 N, purge
X 3 s
E,D E ] Pl 0.0 L L L L
E Relati ight 1 =
W 06 £ clatve wes L NL 15 %ﬁ
= E Tar P ] - o'
e f H,0 7 1 § €9 e
2 b T =) S 2 Air blowing N, purge
£ i £ o
[a F |.|O. ‘-G.D
0.0k ks : = g o
120 160 200 240 280 320 360 120 160 200 240 280 320 360
Temperature [ °C] Temperature [ °C]

1-8  ALFRITAE D BEZAL & T A A pOE 1-9 MLFRIZFES Soluble H DIt HAHEL D ZAL

& LT, X 1-8 28 FK/N— & Air blowing (2 9 RS Soluble D EEZEA{V & I A AERGHE 27~ d, BLEREE
VN2 T Air blowing JLERD N EEE(LA/NS WY, ZAULH AFEEITE S THRFE DS Soluble NIZEAE L T
WhHS EEZ bR, FEE, X 19177 XK 91Z, Airblowing TIZAFEOWEITIC E - TRRRENER (R#E
DHE) SNTWDHZ EEILHEFIICL VLN LT,

S BT, B 1-10 1R T & 512 In-situ FTIR {EIZ L - T, AP S EMEFRREOZLZEENET S Z
LT LT,

INHDOFERIZE Y, Soluble D HFEMHMEFEE L CORMLILOMREZ A HMIT 5 2 LN TE, AL
i VAN A 9= VAN S VY C 3V g
LLED X 5 ITALEE L7z Soluble % [ 1-11 1 Z- 3 #5A3EE 2 W TR OSRMTHRiA LT E Y Tk

(Spun fiber L B&FL) 137, F LNy FHHEE 10 cmFICOIWT L CTCHER-O AR — M AN TZERR
FEH =R 3000F T 0.5 U/min THIE L, 3000 T 1 BiREIREE (REME) L CARBMEMEHE (Stabilized

[FErk 28 FEERIREZ][170531]
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L B B e LI B e e

Air bIOW'ng ) N2 purge -
Aliphatic Aliphatic Cyclic

Cyclic 3 .
il CH, CH, c{lz Aliphatic C-H CH) CHy CHy oy
-C— C

c
N/
~c00H 3 ¥y Aromatic C-H

Aliphatic C-H

Aromatic C-H /

K-M function [a.u.]
g /&
s e I3 >

K-M function [a.u.]

HEF I i
4000 3500 3000 2500 2000 1500 1000 4000 3500 3000 2500 2000 1500 1000

-1 1
Wavenumber [cm ] Wavenumber [cm ]

[ 1-10 In-situ FTIR JEIZ X A ALERIZ 0L 5 SRR B REIE OB b O B HEE

ed fiber) Z157z, Ffzls, RAMbARHEZ £ R T=EIR2YH 9000 FE TS5 U/min THIEL, 9000T 1
IFEPRFF L CERFRMHE (Carbon fiber) 24572,

1-1212, f51& LT RS Soluble % 225 H1C 30001 T 85 4y4LEL L 7= Soluble % #i% L 7= &' v Fillil s o
—UCEE L ONDOERT 2R, HEIIN D 2 B MO TN D,

Thermocouple

* Sample: 4g
* Spinning Temperature:
-280°C

Treated Soluble Furnace

* N, pressure: 1.3 bar
* Fiber collecting speed:
- 150 m/min

Nozzle
0.6 mm dia.

Heater tape

p

B 1-11 HWefhrdkiE &8 L7tk &k

Thermocouple

Fiber

Rotating roll

[FErk 28 FEERIREZ][170531]
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[X] 1-12 RS Soluble % Z25 H1 T 30001 T 85 43 WLFE L 7= Soluble ##j8 L7- B Fiki 2 0 — 1k & &
=

3. FLOELBOTE

BRI IE KT DIAFIRE OB ERTT L, BRICOWTURIBEFIRIC L > TR AN LT 5 2 &
R Llc, S6IZ, BAIBE ORI L o TEda L EABREE LT O RTRENE 2 B 6O 7o T FISCE B/ A
ENA A~ A (STC,/STB) OFFRUCHEN LTz, & 512, STC,/STB ILFRHI b~ THRFEAMENKL,
AL EAPRER N 0 2 D R & 7o S IR T & 2 [l L 21572,

AT CRE B (RS) , 2B NZ PTT b fifa 47z Ak (PTT Coal) 7 b S THAHES
(ZHBCAT S FU72 23 Soluble #UBF A JFUEE & LT, RBEMIHE 2 BLE S 5 72O ORI IE 2L TE 72, £ 72,
RS Soluble ZFEHZ 35 &, FZEDRBMWMMENPUETE L LEZHALNITTE T,

Lt DRI

« RAEFEFIRUC R ) LTz STC,/STB D mydnEAREL & LT S 572 55 - M5t

« WAEPE JGSEE (8§ 2 Sl ELE & % TS Do iR B O R 2 SBhi 45 2 & &,

c lIESTC, Flia ORBHETATREZR 721 O B o R SO Sl ik
INODORRZE S &I, TEMERFMHMEO T IZH Y AL, HTHLR IR SRAE O ik A 12
Ho,

3
el

A C

@H 7B —r8— b ~OHFIFBIR ORI

DRBLDHA AU N—% FHRKFIHHER & LT A, WEHIE O 5 k., Soluble 2> & bk Fik
M2 &S 5 7o O OB BN, B D AT A, « PRBERE DIENTIE R SIZOWTEE 2170, R0
J UNT DOBEAZE OT-, S HIZ, IRFBMEORLEIZE L T, il X 512 JIGSEE IZ iR FIRA &
[FIRE O/ NRGEER R B A U 5B RS: & AR O MRS JGSEE T H 7272 b £l T& DRl 25 %
77

OB HIEHE TIFAE STV D > T8 T2 72 R B
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BRIZ2 L,

Q@ MBXREITIL—T

WFZeREE AR5« /S A~ Z HRIRIARIREL D & 20 2R i
OWFFED 5

RAIE ] 2 HWTHRSNA, A~ ZAEIEW % @R T U — U RN LA RBHT 23 2 £ i
DFETIZBET 2D B & LT, EHIED H O EA &2 KT 5 FEEARRET 2,
O 78 F e J7 1

BRI EM T OAEMERZ T2 2 L 2B E LT, A AUk zE A=yl & ONc i b
[Z X DERIMAE AR D, AEEIL, (1) AAVRIRICE D ZEHh,  (2) @BELKEIC LY FHAi
B LT AIRD 1= A F )T 7 & LA K DRI & 2 oo A 4 i X 2t 217 - 72, %
72 (3) WO AW A A U ARIE O BRI BT 2 85t b 01T o 72,
@YWIOFHE (RARFHE) (1ZxFd 2 BAEO R
BHIOFHENZIR > T, TEW YR ERE L TV 5,
3.2 BIWpS COMSERK S
3.2.1 WFFE T —7 /WFeRE B Bl Dl S

HABEDLIRIZDLNIA v RAR T THEOARE AW CARAIWE I L 528 EMOREERITH & &b,
A A IR E AN CRE OB E1T > 72, F - FATLER S U CGREMEKEIZ L 0 B LAEE L= k%
B, BRI S IERISCE D P ORGSR & A BOELE T,

(1) BEAILE Y DA A L EARIZ X D Bk

[X] 2-1 {2, Mae Tan &35 L ONARILCE Y D XANES /3 Hift B4 789, XANES ORIE X, &= R/ F—
T B A U MY B — T A > 11B TIT o 72 15 B AR K 3% XANES A2 hJL{ZOWT
B2y EEAT O, MSPRROE AT 217> 72 Tablel (£ Mae Tan jié & BN € DFRITRER AT, i
PRICITEERIL, ANVT 4 R, FAT7 x| MBEOEEBONEINE £ 5705, Soluble H DM XA TTF
FT7 2 THD T ENREE S,

WHILE Y Soluble DA A L EARKIZ L DB 7T 0 AD 7 0 —%X 22 1R T, ARE 1-AF )7
B L FAWTZEFIH 21T, 5 D= Soluble % JFUEHE U CA A LA % AV CTHEEE Ol
Eitotz, A A MEIEE LTI MMIMMeSOy (13 P AFAAILZY VDL AFAP LT o—h) &
RWe, RA A RIEE, T4 7 = CBIO GRS 2 R IRAIH I R 5 2 & 72 & NS 700483 CTREIE
DOIFIR~DOFZEALZE T 5 Z LMD AREBRTHH L7z, Soluble Z 1-AF L7 X L AR LIZEH D
(LI# Soluble IEfifIR & Bt 5) & A A RIKOIRE & 200012 MER U CHlHERIE A AT o 72, PTERFH
BREFE THHASELZLI1CED, BRE 2o 7oA F A L HIR D Soluble AfRIE % 4B L7=,
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2.0 | (a)FeSz -
(b) Sulfide
15k (c) Thiophene i
’ (d) Sulfoxide
(e) Sulfone
1.0 | (D) Sulfate J : e
=
£ 05
g 0
2
= o
=
5]
=
TE L B R T T
£ 25+ : o
5] Residue
s i

2.0 - 1 20} .

2460 2470 2480 2490 2460 2470 2480 2490
Energy[eV]
2-1 Mae Tan &3 KX OVAHILUE D D S K-edge XANES 34T

# 2-1 Mae Tan RIEHISE I B Hish D srBc s

Sulfur form distribution [% of total sulfur, d.b.]

Sample Yield[%] S content[%]

FeS2 Sulfide Thiophene Sulfate
Raw - 1.5 34.0 14.0 42.0 10.0
Soluble 12.6 1.8 0 0 14.9 0
Residue 81.1 1.5 294 0 425 9.2
Deposit 2.5 1.3 0.1 0 2.0 0.1

Soluble IEfFIRIT = /N L—2 —T 1-AF )T 7 X L &5y BEENN L KIZ &2 B & 0o BlE A 0 R
T2 EIZL D, Soluble FIZEENDA A IR ERE L, Wike A &% K, =7 Soluble #157=, —
Ji. WA CEMEE LTEMS D A A IR, KPEZ# D LT Soluble & /7B S W=, K& A A
VRIRDIREMIN DK EFRESED Z LIk 0 A F iR E BRI L 7=,

[Frk 28 FEREEHREZ1(170531]
— 18 —



Coal
Biomass 1-MN recovery

- L)
| Liquid phase msp{ Washing Msmmr-free soluble J
1

l,

1-MN ‘ Soluble ey Ionic liquid extraction
Efsacion ; 200°C—Room temp.

L

LSOIid phase] 4“’35}““% lHtlonic liquid + water ]
I

A 4
lonic liquid
recovery process

X 2-2 A F ik % A= Soluble ik 7 v & 2

1.4

1.2 f
IL/Soluble ratio
1.0 ¢
fl &1 - @ -
08 I
06t ' D 10:
04
02 F
0 K- 1] : (W ] I

Before 1 B 3 5
treatment

Sulfur content in soluble [wi%)]

Number of extraction step
2-3  ZEBAMHICHE O Bl S A EOZAL

2-3 12, Mae Tan @ Soluble & N TA A U RIKRIC L 0 2B 21T - T2 RFORfiE & H EO B %
"7, Soluble ORI Z A EIL 1.3 wt% Th 525, fHEFEOHIN & & & 1T A IR ERR A FD
TS D, 2 2 TA A KL Soluble IRFRIE DIR G E 1:1 DA L | A A RIBO B Z KIFIZ
BN S 72 10:1 OGO REZN TR LTc, A 4 L HRIBOFEX LA K Z U573 Soluble 2> B DR sg
OHHENRKE N LR35,

(2) WEL/KFEIZ L0 ATEE L 7= R OERAILE

30%iE R LK FE 7K 30 ml (2 Mae Moh /% 1 g Zi=iE L, =R F T30 005 6 Rl £ T L, X 24
(2, BURZ2 D ONCIEER LK R AL S i S A RO R b E r~d, Il bKELE L= fAR%E 1-
AFNF T B L FOIEAISCE LR LTS 5 10 7= Soluble DREET & A & b OFE R, JRETICIT 4.4
wt% & OFLEAE FIL TV DD, IBERLKFIC L D WEIFR & & HITHES A BN AL TWD Z &n
S D, ML FRAERCIE, AR ] O A BERE T HEERERT S 2SR S AL, RUERIRFE O E & HITH
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BRSNS LR D Z & 53, XANES IZ X DB EREHTIC KL VI BT o 70, FE 7o bk
P2 L2 WEE D Soluble TIE 2.1 wt% T 5 728, MR {LAKZRALEE L 72 A R 2K D Soluble Ti&, 1.3 7225
1.6 W% DIEGHEE o7, MEML/KFELEOAFIEIZED 5T, Soluble FOMELREIL, T4 7 =
VIO RO A TH H Z LD XANES 0HTIC K W BN & 72572, 58 Z 45 Soluble IZ2OW T h |
A F R E AW EE A ROKBEZR AL TETH D,

5.0 1 Coal and H2O2-treated sample
A T 1
. Soluble
_ 40 [
= ||
- /
; 3.0
= ==
ot ar
g 20
3
=i N e
10| I
0 *L T T T 7

05 1.0 2.0 6.0
H,0, treatment time [h]

Raw

X 2-4 @RV AKFELIRIZLE S Mae Moh 8 & Soluble DFi & A & D EAL,

(3) A A RIED 5 & BRI

FHMHEET VB L LTONY FA 7 = & 0 MMIMMeSO4 &iR& L7zt L7z, £
DI FRE K Z BN LHFRIR A%, #HE T D LK & AREFRIC B L7, KOs 2 R KIS
T HOUTHEAEAT S Z LI KV AKREARFBES T2 & 25, 90%LA LD TA 4 RIS B,
BB TSI RREIIERIRT E B D B Vb D TH o 72,

DA 7 Z—r3— E ~OBARBERDARDL

JGSEE @ Sasithorn Buranatrevedhya #fF%2 B 73 2016 4F 9 H 12~16 H OMFKHKZFEIZHAE L, ARO/A
Z~ A DRI AL RO AT - T,

B O BR MR
#ElEE ©  Sasithorn Buranatrevedhya (JGSEE)
(4 © Removal of Tar in Biomass Gasification Process: A Comparison of Catalytic and Non-catalytic Tar
Cracking
=Y WHEAFRICHEFE 2 — A V228 FER=E
BN - 30 4

GOM W E TIIEE SN > T8 7= 7 BB
RplZHE L,
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(4) BHhhRMAEMITN—T
D WFFEDI B VEFZEER 4)
MARISE) ICXDERMD YL, WERIEAZ ER%R e LT, BREE « 2 bUSEE 2 3114 5,

@ WHEFEETIE N e v 7F 2 — T RBOSERPBR e £ 2 0T IWAIEGESS, WERTORENO
WABE « AT AEBOSHFE DRI 21T 5

@ MHIOFHE (RARFHE) (23T D UL O OERCIRIL & A 37 b

WFFERE R 4 (2B 24898 T, WiE oFHEE Y | #RF REHET TR S L7 A R(PTT R DEEAISUE 7%
B (BUF, UERE) SWERORK (£ 3-1) OFAERISFEORGZ BRIZ, Fay FFa—7
BUSAH(DTF) & O 7o Bl RS K OVRR OB R R, BRFH(TG) &2 W e E R T v — B LY
JRIR T v — O TE 3 FIR U 5257 (Temperature-programmed reaction, TPR), &S E F28k % 50t L 7=,

AR DORIGHAR CTh AR & WWHBE DR 2R 1 ITRT, LEDTORR LY . E%IT, FiR
(ZHANTHEE LSBT 5L &I, BERIFELEMT DL BREHLAHEIML TnD Z &2
b, £l BESICONTEH, WEBICHEML TS ZEBHRTE D, ., TEITOERLY
REFEBHML TN D E L BT, RELSIDOTRICOW TR LT D, i, BHIKEICL > T,
IKFBRMEFR LD Soluble HIZBATL TWAHTDTHL EBEZ HND,

% 3-1 SER
PTT i (R %) PTT RRE %A

TEDH
BHS5 [wth db.] 42.6 36.8
EExFE [wt% db.] 52.9 56.8
K4 [wth db.] 45 6.4
AL [ke/kel 1.24 1.54
TR
C [wt% d.b.] 64.2 72.3
H [wt% d.b.] 49 4.1
N [wt% d.b.] 1.1 0.8
O+S(diff.) [wt% d.b.] 25.3 16.4

DTE(IX 3-1)& FW = iRV REBR TIE, NI Ny U 228 L. FPRE &2 1400012725 K 512
E—XEHELIZDZT, TO125um LRI LB 2 A Uiz, sUBHILES 213 100g/h & L. X
JEERN T OMBHERNIX 26 B TH D, BDMRIZ L > THER LT ¥ —I1, DTF OIFEICHKE LT
Ry X—=TEUL LTz, 72, BVOMEECEMITHTER LIZEEZbND A— ME, TASHEED -
FANLEST D7 4V Z—TEUIL LTz, A— b EBRELLEAERI AL, TR~ T 7 4—%HA0T
F T A TR AR T UTe, miRB IR FEBR O R Z K 32 12T, KD, Fr—IERZ
SEEBEO T NEL . CORRITFURD T NEN NN, Tk, £3-11CrnTXkoic, sk
BEOBREHER R V@ Bz bid,
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PRRHMERREE 100
mH2
U 80 L
_ mCO
| < 60 r
: E OoX—k
M ﬁ 40 |
E = OFv—
E 20
0
Ry i— Dy F4ILE—(R—FEIR) BE®ZAE IR
Hw—@mfﬁiﬁf HRNHEE (HRHH)
E3-1 KOy IF 21— IRRIEE DTF) O X 3-2 DTF #H V-5 BR8N REEBOHER

BB R FEBR TS B VT2 FUR T v — 38 L OSBRI T ¥ — OBREE « T ARG A BS 325 2 &
Z BT, TG(IX 3-3)% VT Air-TPR 326k, CO, 36 KX OVKZRRUZ L 5 I AL D EIRBUGFEBR 21T > 72,
TG IZ &% Air-TPR FEBRTIZ, #2524 U, AR 100/min T 8000 % CHHE L 720> B &
VERE L, F v —OBALSHE 2 T L7z, Air-TPR EBROFER, KEEETF v — O BN FERT v
— X O RISHENREWNZ EH DL o7 (K34) o —J7, TGIZX D COr 36 LOVKAR N AMLFEHRT
IE. Ar TAZMHE L, 8500 E CHIR L 72D, ZNEIMAGHT XA &Hi COx & L<IX Ar WA THRL
72 50% KZRUCEI D Bz, 85001 — & THEFFZ2 B &b A BUG L, T % — O H AMELUSIEE & fiftt L
Too AAMEIEBRDOFER. COr A, KEKH AT U TS, WEIRET v — O T AU
FRRT ¥ —E D@2 ERH LN E o7 (¥3-5)

WMEEERLT HIREHR

AR v 2T
(¢ 5mmEJL)

BRI

[ p
T/C Ak ERF

ENEH | XAH

X 3-3 BXRFEE (TG) DB
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0.003 —RERETY— 0.0014

—RRFr— WEBEFv— BERFr—
0.0025 REF v 0.0012 _""u o i
. 0.002 — 0001 [}, o, = KES - - s
R 2 ’
B 0.0015 I

.

§ 0.001

0.0005
0 L A
300 400 500 600 700 800 0 0.5 1
M= [°C] PR FRERIR R [-]
B 3-4 TG =L = Air-TPR EER#ER B 3-5 TG ZA L V=HRILEERHER (850°C)

UIEDHFER LY . ROSFEOBLR NG SCEREITFEENRELE L THOICANERRETH D Z &
DR STz,

S BIT, WK 26 FEEARITEA U 7o/ MEFED fE R B (X 3-6) & IV T el 7R OV RER DIRBE -
A AACSOG TR 2 /IREIC T D720, PR 28 IRV T, At — # OIFEIERERER 2 & & i
L7z, BV REBROMERE (9000) £ TEEL ARSI T, ZRIFHL TV L Z 2R L (¥ 7),
Atk WHERESCRER R L FEOME 2 W TR MERZITV., 56N T ¥ — 00 AMEOSFE
SMERIZOW TR ZED D TETH D,

Erw ]
N, e
Air ”
co, B—)LSv T
2 HASHEE
AEE
(R :40mm)
E—5 ; \\
b B
125~250 pm
X 3-6 /NEREBEHBREED B 3-7T/MNEREEHREEDERME

s8R

DA T B—=r3—= F~DEATBER ORI
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(b)7 & & AMLAE & e R

O PEEHEA O VAR BT 5 MR At

BAIYEL 7 1 2 OPAHEE L LT, EPEEL A5 ORIFAIRGHI 5 5. ARETIRAMND L 0 i
T2 L BRI BRI E LT a v AR AEICE W, AT U —REL, NEL, i, B EH
[ & o 72 7 1 AR THA DAL E A LROHRE & o 72 1 A SHET A2V O T, Bl 05T
BBV TIHFED S 0 B AN 2 A & L CIRET 5, WATRERMALOLE+S 4L LTI,
TuE AR AEERLTHARBROEAEMSNERT D 2L L. ZOHEMSB DRI % TS
ZLTHD, AETORBREZBL T, AR, b b & bICAEMSOBENZREMIZ V7 TE 2 LAl
ENnb, BEREME UTCITAAMDOMRNEE L 25, GRAVEE LT 281377 2 L BatEs
ERT D 2REBFBENPERDTHY . T0REM 2 R0 2 ENBEDIIZE T2 > TH D2, il
DO EIFEE T HRE, TOBLMYOMBII TR TH Y | SEEORZEREL L, [5312, 1-MN

[Frk 28 FEREEHREZ1(170531]
— 26 —



FCRGH & ZIEFIEL L7 & X OEIVE S DL 1-MN DA OILE A2 B A&l E L. (LS W%
GC-MS TRIE L7=FERA) &bl — 7 (B) & 17,

(A) Composition of model solvent (B) Distillation curve of model solvent
100 = 100

~[1k-~--’/~~- o Unknown _

y@{j‘w """ """"" 7.0 $
o'\? 80 |3 % 60
E. L hd § 40
= 375 -
2 60} )@ £ 2
3 - ik
o = = 0
= 100 150 200 250 300
8 40} (4) Boiling point [°C]
5 20fPy 86 |

16

0. K

0 %

K 5-3 1-MN R CTHHLZBRIREL-LEDTEHh LB E MDD B RA)
Epmh—I(B)

findo & OREFISE R CAERT 2T EICEBREFRRILED THO LI, —EIX2BEEFEDOL S 7
WA EZ AT LAY DOER L RB SN, 2 OMEE2 PEIEAIOTT M E LTHER L, fib
O EE 1-MN OGE L B U712 X 5-4 1R T, 2 DbAY TR SN DIRAITT VT
fao 5Tk LT 1-MN BL LD /12 R U, SPlEAlE L COBERIREE AT TRER & 2o T,

10 20 30 40 50 60 70 80 90 100
Extraction yield [wt%, daf]

X 5-4 1-MN B CREHLERBEIRELI-LEEDTMHoBEE B, DILEMERE EEAFIETIL
ELF-LEDh oM ESL, 1-MN R TOHE T LR (350°C., 1hr)

2L, 22 TR B AR ORI 1-MN R TR L7 1-MN DSOS O TH D | RIS
25%%@;?% IZOW TR b HRTIER <, I-MN BE Db b OB RIZER T 5 7 v & DA
VER Tl b L2 FIREMEDS B 2 DTz, £ 2C, i & BB B AT 5 BRI O s ik 2 098 9 5
HEUT, 7 7 U H450°C T L THRIG LW ERE SN TWDH YT = =)L —7 /L (DPE)Z H
VN, DPE HCHia o b 2 BV U AR 2 BV iR D IR & AR A~ T2, X 5-5 (2, DPE H1L8 T

[Frk 28 FEREEHREZ1(170531]
_27_



BUsMbLHAERS ORI aF v — k& ERICEMOHEREIS %773, DPE ORI Tl
=723 80wt.%daf & 3D 1-MN HLER L A% Cdh v . F7- Distillate U T 15wt%daf (1-MN H1 T 20wt%
FRIE) CTholo, BAEMSOMRS T E LTE, BICEBMBERREAME T 7 X L U RIEEZ T 5 2
BREFHETHY ., 2BBEELEN 30%LL E& 5O TR Y | FHIESIERD I3 L TEWIRMRRE ) & HERF
TELHDEHEINT,

w ik g] DPE COMPOSITION
\ [1] 14.6%

2] 6.7%

wok) 8 (9113 3] 5.6%

e 5l Y v | [ 58%

| Vo4 VY o WICD | 5] 103%
ve : ‘ 6] 14%

| w nn/@ v[S@ l [7] 106%

l [6] v B8] 3.0%

0,

ey MY | [ 105

L DVl VRPN, PR LT " e [10] 22%

o 20 4 60 8 100  120(min)

5-5 DPE FfEHLLDBAFIREICEITHRICHS DARIOFv—rEXER D DER

@H 7B —r8— b ~OFIFBIR ORI

e AR A U FE R O RER T

OGRS (X 5-2) BROBEARE MR (K53 BL005-4) 75 i U A UE s E
DRGEHRITF T OFEE S OME 2R DTz, LI E L TEE P TED 350°C (ZxF LT 400°C F Txf
JETE DL L, MEEMEAZEE L EEESROME % SUS316 & L7z, E/oARLHEICH L TRbLD
WEZ BN TITAKRO AR EDN L <, 72 HAEE 7 BIRBEM O 23 2 2 O T, 8&FHE )% 10MPa
E LT, ZHUTARMIRICHAR S 0L B 7n D, FIC, FEBREE & U COMEME & et d B9 5%
AR R LT =2t Uiz, E7o, A~ OEECHM CORENE SR L O EEIT 2000 27
FINEDLAF Y REVa—/L e LTHAAATEHRRERZER L. REIRPICRE L, ARLEEOR
PER U Z— IR AT K D AFLTIRE S 4L, sXat X K 5 3B ERNEIC DWW TEERFT T TH 1 |
AEEFEHOENTREZ B L TV,

O E 4 OB PIFHECTITARE STV o T8 7= 72 B
Erze L

0. $%0700I DDA BLURBREROREL (2AF)
S#HOTY s FOED B I OREES

ok 28 AR O e R ORI e H 2SR Rk 28 4RE) DX A ~DEANTH D, AMEEILEE
Th D BICBERERE TRV ow, EEOKE, BiE, BYE, SAOLTEZ ARV TERYT 5
Z LT o TV D, MEEYERT ORI R SRS T, HERREZE T L, il L CWik 28 4 1 HIC
EBSAFLEZBAAE LT, HWIZ LK ZOAFLITITISALE 23 e o 7223, Sk 28 4= 8 A IS EE[EFEAFLZAT

[Frk 28 FEREEHREZ1(170531]
_28_



VN, RO X 90T, Rk 28 4 11 H 21 IZBRUEFE AR A iR Lo, Rk 29 4F 9 HIZIX PTT ~DE AN
SETTHTETHD,

BAGEE BT ONTIE, F 7N — 7 05| EHEMA O ZED 5 L [FIRFIC, 2 A O R R—E& &
DERERICHEHE LN S, EAMM AR L4 A TOMRICEAZBL T Y= F2EDETET
BD, To& 2R, RFMHED TREEHIE (TIT TR 28 4 EE I JGSEE/KMUTT A T 1E 0D 58 B S AN 24 A3 AR
AIRTHD, £z, V2T FEITEALLLKNEEBETH L Fu vy I F 2 —T7FOEEZHUEIZOE D
VBN D, Flix ORETENROICHED 72012, Bl EHEHERBECA LV ANA—DI A ~DEMEE
D IR O R A FHE L TV D,

AR AL EERR O FLiE L

KRG T N—T DWFEIL, XA MO TN —THEH THEIZO Y 2Dob 5, FFZ, ZAMO 7 v—TF
TILORL 26 4R & 27 SIS A SN T/NA— R 7 L—T | 2 O3 HTksgs. /IR SBMHER R B
ZIEH L7 E8 - RSB ER LoodH 5, HFEEE 1 & 2 12BE S 2 AU LB O KBRS/ N A4 — h
7 L—"7%{EM LTIGSEE & PTT CHEMTE 5 X 9512720 FRCEMBERIORE ORI ER LT,
TFFERE H 2 CREm LTV 2 H8l Bio-fuel OFLE O SLEEMMRFHIIEIZR T Lz, £7o, WFEEE 3 OFE
FRECTd % Soluble 7> B O fRSEHHEDBLEIZB L C & 5ARK T & JGSEE 27 /b — 7 NENZE D/ N FE
HEHER RIS 2 O CRBIMERIE RN CE 5 L 9127420, o E:E Y OMENHFR SN D, B
ZEREE 4 ORI, FR2TFEDO Ka v 7 Fa—THOBEAZL > T, Pk 28 LRI K & < R
THZENMEEND, LLEDO L ST, T XTOMIEBICOWT, [ ZIEFHEE D (TR EL SO H
D, HATHZRE TIXFTO BERER TE 5 52T\ 5,

AL BRSNS CORBRBEFE O A /37 FOREL

AT BREOFERAC I IR o g A E 2 S D T TR T OB EA - RE S, TROETEHL
TEWFSES T OFHEE D IR T 5 2 E NG L e D, T DI, PRk 28 AREE I e 2 E
OMEREAN - HEEZREMGEEE LT rY 27 MIRDEATHS,

. ERARAREBLORBEEENERRIT SOOI X, HillhE (2FH)
(H)7ay=r Mk

a7 MEEOBUR & IRE

FEARMNCHT I OFHENZOE > THFEAHEIT L TV B L T b, BIRER CORKOFREIL, Fiko
PoEf A HEE O KREE RO Z A ~DOHIFREA - RETH D, B Tldm = - e O2mn 722 308#
25T, MERFEO TIZEANIIVAEALTHWDN, A% FBHFRE 25D TS OFRBOFRA G
THENDHOT, IHIEBEICRVHADLTEICLTND,

- TR Y= NOZYYE - HRWE - RN - BSIREN - A 2R NERD DICDITERII T
7~k

B AETOENAFERAER 225 2 ENREELE OFRHOL L12, FEBRICR AT R oirges & AA
MI23BATE U 7o Rk D0 A 2 e BRI A TV D, 37 TIT, TIE L7 o iiids 16 sl

[Frk 28 FEREEHREZ1(170531]
_29_



Wi 28 AEFEITE N LT 5 L TOERE Ls, FREREEO/NEIA— N L—T (2/) | /INRURFEMHER R

il ROV Re Yy 7T 2 —TIFOEA SRR 27 5 F TICMMICEME S vz, etk OB AR T

& L el HHZEE I DWW T, FOBHEITRT L 9 ITEEAREOFEM R TH G & PTT A U /3—0D
O RIHAT COEKIEOHEZ R T, ERO X 52 A 7Y 2 — L TCPTTIZEASND FETHD, PTT
B W TR HEENEIR TX 5 X012 b L REDOHMEMAE # A4 TRIETZH L 21270, Fix
DRFPKE ERTLHOEHMFHFL TN D,

MR CORMITE A hH(ER 28 F£48)  PTT TORMITH A HH(EH 28 £ 11 B)

C SBRAHTFE WRFEHRE - DF5EE) DSIR MM E D & D FIH

Pl HAEE OZ AN - REICAT M &, Fr v 7 Fa—7 0, il E O@EiR 0 7290
DE A & O T fE 7R R OVER AR AR T 5,

ZAENZEBN TS BRDOGEET ARZIEF T H T DIEREMIILETH D0, Z AN TH 5 PTT 1
EEH ABIEEREICET 22 < OB E MWAF AL ZH L, MBOREHEETENH D 2 & 2R LT,
A1 DIEERRELTEERIZ I\ TUE PTT NS K 5 B B ZRAEEARERE L~ DI E 21T > T <,

CHRT R Y =2 b HUSEA~OAROH I FERIZH T TOZEG, 5%

[FErk 28 FEERIREZ][170531]
—_ 30 —_



e FERERR SR 2 B 5 B BISE ~D i ) I IV T, FRIRIEIRR, Sliohcfiss o ik 5.0
TrIp BF RARILVEREERTTOVEE LN 2 i 3 D IEBARCZHF (R ORI 73R b U LB X6
ho,

V. #t2EE (HARHRDHEET) (BFH)

(1)Rs e BA -1
A7y =y FTIE, k27, 28 FEORBOERILEN TN I AT OWFFED MR R S

N2, AEBZHINE I I A 78 /) 2 M5 2 51l Cd 5 DT, Bl CIIAURIER O

HENTR, B, EERRBL, REICOW T FRR URL ICTARB L TWS,

https://sites.google.com/a/kura.kyoto-u.ac.jp/jtsatreps/

Q)fE& I T AT 72 B0 R A
AWFFE TR DT ERIZLL T O X 9 7B fh TOEEZFHE L TV D,

1. PTT (¥ A AN 1%, /S A~ A S DITITEAKINOL R D> & OWRARBREL O Bl & AN sl
in G O FANBR R A EEBAFIRE & L Cr— v v FICLE ST THEANBHFEICI D fAA T b, 20D
£ 97255, PTT XA EIOREZICHBIICSE L, EALEZ B L Gl Eic X o mats
FHE L CWA, RIS, WFEEE 2 L 3ITER L TERY, A7av=7 FORRE S LI, REMHHED
BHBERAT DY, PTT ZHDIc & A EIZRB W TERb I D ATRetEIEE W,

2. KRIEEOEMIL, BHISGEEL Soluble ZRIEEHME T 5 HAF DRESL DRI K E <KIEL TV
Do ERAHFRIEATIE, 1980~2000 T 0T TR D EHIRILOHANBARICE Y 2, FINZIBWTH
JRALERE: 50 R /H DA By K77 FOBEGRICED #ie/e & LT, BROBERINE, Btk
Wb EDLL OHNEZRE L T0D, I 51, L TIE— R ZEAITUEE L T/g R—a—L b
MR 2 MK Bk 2 G 2 HARBISIC IO LA TR Y, — IR OEAILERE, AR O s 8 L1c%
KORBEALTND, ZHHORBRIE, RBROBRONAAS A~ ZADOBEFREICLEATED LT
HENLDT, ERHFTOSIN LD, BRERD O A DIE L FREITZ A EIZRT 5 A 8%
DRIEMIIKRESHMT 2 EEZ2 WD,

3. BEORERZEIINIEE R 3 TR SN DIRSNLER « A T~ A5 D 72— 7 ZARGE PRI T
HLTW%, E#RBRETND, TADEROISREMIZEDS Z LB LNCENTWND I Enb, Ttk
ZATERET AL, KRR 3R PR 2 Ok THHE SHAITEAT 2 2 & 2/ L TV D,

AL IR & A A~ 2% REIZFIH LT D ASEAN O < DEITZ A LRI CRHEEZ 2 T\ 5,
IARHKIZ, RFRTHLNTRRE L FEOREEZ ZNSOEICELRTHZ LICEY, TYTHET
DAWFELR D FLEACPHERT D & & bITHIERBL O =1L X — L REORE~HEI T 5 L5 1
TWb, PRk 28 48 A 25-26 HiCiE, JST OEMECTRIfE &7z JST Fair (RHERE v 794 F)
HRET IS Z 52 b, Tud=y MENTORAZ—I1T 2T, FEl, Soluble, REMHMEDE
R, TRE—Ta BT AO R, JSTRETER LA 7 Ly ORI EZB LT, K7y
=7 FORIITEE DT,

[Frk 28 FEREEHREZ1(170531]
_31_



JST Fair (8 A 25-26 H, RWEE v 7% A4 ~) ~OHE

V. BEROTLECZADMRE L ()

FECRZAE JST o[ 72y = 7 R —-2>@ [ Japan ASEAN Science, Technology and Innovation
Platform (JASTIP LWEFR) ) (2015 4-~2020 4F) Z FEMEIE LTEML TWD, AVry=7 b
H A3 AN E & ASEAN GEIEI A M5 ) U CRVEHAITIERINF I & e U C Rt il RE /e fb O RBLCEIR L X 9
ETDHHEDTHD, ASATREPS D FEH A L NR— T2 D77 MWL T, ASATREPS 1= 7
N OB Z R ASEAN GEEICIE L X 9 & LTWW5, BRI, FRk 28 I X A 1D 24 OF/E
ERAKFET N—T3 40 BRIZH o> TR AN TEREZIFE Lz, X512, 2 AIZHE S 7z JASTIP
BRI E STV TA SATREPS O RZFEITT 5 L & bll, 24 DOFPADOERBELREZH®E L,
Rk 29 AR G 5] X fot = ASEAN FE[E 2> B AE A 52 17 A4 T JASTIP OIRENZ L W BHikT 2 P ETH 5,

ZOMIZ, ATV xr OISR E BARTHESNZEREFR T2, ¥4 ChHEIh-EHEFEAT
IHREFLT, A7Vl FORREEEBRMIAELTND,

VI. BRERF(HRR I ~REOEHFHE] (L)
Bk % B,

VI. #x ARSI REALE ~RAED =R GEAF)

VIL. Dt (23E8)

KA =7 T, JCAREDKRN-%2 2 A [E~OMMEANE T 5, VR 26 FEREICIT 8 4,
% 27 FEBEITIT 6 AT, PR 28 AREEICIX 5 R OOMEM 2B A LTe, £z, AFEEITIXIICA RED 13 E5< %
o L COREGR ORAINEEE LA L CT R COBMOBEAEZZET T2 TETHL, T 5 ITATH
DOFHEIZIR T2 D THY, IO DX A OO FEREIZ AR RIS DO ThH D Z LT O 41
X720, UL, 26 R A S LT HLRBY NI OBEM T 5703, EBRZ RV IR TR A — I —RGiE
RS LRV R T NN ONIAE LTz, 2RO OEHIZIE, AAR~OIRRE EEHREOAH N M

[FErk 28 FEERIREZ][170531]
_32_



272 oTc, LnL, BERPLIAMIZIN OIS TE 2MAERBE LR L HOETE LT, ZHITH
L TR £ OfR 8 215 T, IST #& % O O MR CIS RN RIS LT,

gk 28 45 1 H 4 BIZ JGSEE/KMUTT @ Bangkhuntien & ¢ > /XA DOEBRMIZEA LT Ka v 7' F a2 —
TIEIX3 A 2 B HiEIRAZ B L2, DT 3RIOEIRTE T v I 7 -MOKICEDEE Lz, W0,
FlEE LC1IADOKGEZZEAL TWD T2 AR THRIGEZERY 2, BUETIEFICEE TE T
Wh, AFEEICIE, EROX DT X TOMMPEAIN, £ < OoHds & sl Ov Al ST 2L E
DEAINDDT, FEED ST T NAORENRTIRIND, FZ, RKEOERER TR 7 AN ELE
B2, b7 7RSI B RN D DN BIRIERCZHADEHRE NLE L 2 D[RR H 5, DT &N,
TaVel NOSBROEITICKRERBEL DD TIIEDBEEEFF> T 5D, FEELENR, K7
nYxs FTIE, ZOL)BRBEITHFMUNEHET LI LIZRoTNDLD, ZAEHD LD ITT TITHE
LEEICBW T, BT LLZENEZABTELLITRLRN, Yoy =7 MOIGEEMETED X 9 72fk
B b HEATRELZTREDL LLEWD, ZOL) REORBLV IIRHETHH L, LT LHME
TRWGEELHVIED, LL, Wolt AZEHORE LT H M7 T ANRAEL, MEEMMEEZEA
TRV, ZEOREZES L CEASNTMHMPEDIRIHEN2NZ 12D, OV TE
Tavel NTOEELRLZENLH S, AEERDIE, ZOX) REFREICHIET 7200 [Ty
Jh7xa—=T 7] TalThOL) RAMABORELZHETLHHDTH D,

LUk

[Frk 28 FEREEHREZ1(170531]
_33_



VI BRRHERSE
(1 RXERE(AERB~REOSHM] (A6)

pllEiS

ORERX BFERFRTF—LEDHE) _ . ,
. . X . | mmz RRFE REZE(DFNTUNILHEEADBELS
FE EERA XA BEERBRESHSHIILO—EHYDR— [ DOIO—F EH;”E;Z‘)@J /in press EBEITREHXDGE., CZICHE(ES
T EG /accepted® Hll LY,)
R 0 %
SHLEWNEE 0 ¥4
S6 B[R (R
DT RETLHVGRX 0
QEERX (RO _ . ,
. . X . | mmz RRFE REBE(DFNITUNILHEEADBELS
FE EERA XA BEERABRESHSHIILO—EHYDR— [ DOIO—F EH;”E;Z‘)@J /in press EBEITREHXDGE., CZICHE(ES
T EG /accepted® Hll LY,)
)éiaq I;: slyuichi”és:ida, Mitsuno;iGMalf;po, Atst;{shi Nlislhida,fHLong ;aoi( dx.doi.org/
ouichi Miura, "Enhancement of Gasification Reactivity of Low—Ran e =+ s
26 Coal through High—Temperature Solvent Treatment”, Energy & Fuels, ;8.11:2)02518/ef el RRH
2014, vol. 28, No.9, pp. 5690-5695
Ryuichi Ashida, Sho Nagaya, Kouichi Miura, Yukihiro Kubota, Yuko
Nishibata, Atsushi Kotani, “Co—pyrolysis Behavior of Low—Grade Coal s .
26 and Binder Using High Temperature Solvent Fractionation”, ISIJ Bl R
International, vol. 54, No. 11, pp. 2432-2438
Xianging Zhu, Xian Li, Ryuichi Ashida, Kouichi Miura, et al., Novel
carbon-rich additives preparation by degradative solvent extractiion of =+ s
27 biomass wastes for coke—making, Bioresource Technology, 2016, Vol. el RRH
207, 85-91
EP & 3
SHLERGE 0 ¥4
SHLERRE 3 %
DRATARETHOGEX 0 ¥4
RZDMDEEY HFERAEF—LEDHE) (5, EELL) ’
= = % 5 H R D _%ﬁ}ﬁ .
FE EBRL ANV BEREEERERER 1845 /in press YELEE
> /accepted® Fl|
E1EYMH (R
DT ARETLHVEEY 0 ¥4




@DFDMDEEY (LEERLIS) (Fash, EELL) i
xp o . e 415 o i LRSS wipma | ERA .
FE | E584.WXA BEEAHREERSHEILOH—BHYDR—D 1845 /in press YEEEIg
= /accepted® Fll
EHE—., ZiEE—, "EBINLEFINEIC k58 RDOEK-RE", B - .
26| K TRLE—222TE 2014, Vol. 93, No. 11, pp. 1066-1075 e RRFE

R TR
AR RETHNE 0 #

GOWHEa—R PR IN-Y=2TILE

gy | FETREE(G-RBH. HE SHAEH FEREALET | g rraar-vzay i HEREE




VI RRERF
2)FERER(MRMIE~BHEDEHRE] (AF)

DELHEX BFEAMETF—LLESR) ERSBERERRUVIELENESHER)
-~y - - e
FE ERED R RRE(FIB).2MML. 24 5. AR /OBEFR K
i /TRRABZ—FRD I
Kouichi Miura, Ryuichi Ashida, Nakorn Worasuewannarak, Bundit Fungtammasan, Degradative Solvent
26| EffFES Extraction for Utilizing Biomass and Low Rank Coal in Thailand,23rd International Symposium on IBEFEH
Chemical Reaction Engineering, Bangkok(Thailand), Sep. 7-10, 2014
Janewit Wannapeera, Kenshiro Okuda, Ryuichi Ashida, Nakorn Worasuwannarak, Hideaki Ohgaki, Osamu
06| EpEEE e Kato, and Kouichi Miura (Kyoto Univ. and JGSEE) "Examina}ion of Carbon Fiber Production from the OESE
- Extracts Produced from the Solvent Treatment of Biomass The 5th International Conference on =
Sustainable Energy and Environment (SEE2014), Bangkok(Thailand), November 19-24, 2014
Ryuichi Ashida, Ryo Takahashi, Janewit Wannapeera, Nakorn Worasuwannarak, Motoaki Kawase,
Kouichi Miura (Kyoto Univ. and JGSEE) “Development of efficient separation method of extract and
26| EfFF& solvent in degradative solvent extraction of low—rank coals or biomass wastes” The 5th International OEHRK
Conference on Sustainable Energy and Environment (SEE2014), Bangkok(Thailand), November 19-24,
2014
Hiroyasu Fujitsuka, Wannapeera Janewit, Ryuichi Ashida, Hideaki Ohgaki, Kouichi Miura (Kyoto Univ.
26| @z and JGSEE) "The,r,mal behavior of upgraded product obtained from low carbonaceous materials by OERE
- solvebt treatment The 5th International Conference on Sustainable Energy and Environment =
(SEE2014), Bangkok(Thailand), November 19-24, 2014
Ryuichi Ashida, Ryo Takahashi, Motoaki Kawase, Kouichi Miura, Janewit Wannapeera, Nakorn
26| @z Worasuwannarak (Kyoto Univ. and JGSEE), “Effect of Extract—Containing Solvent Recycling in OERE
- Degradative Solvent Extraction of Low—Grade Carbonaceous Resources , The 31st Annual =
International Pittsburgh Coal Conference, Pittsburgh (USA), Oct. 6-9, 2014
Kouichi Miura, Ryuichi Ashida, Kenshiro Okuda, Hideaki Ohgaki, Osamu Kato, Janewit Wannapeera
06| e (Kyoto Univ. and JGSEE), “Production of Carbon Fiber from the Low—Molecular-Weight Compounds OESE

Prepared from Low Rank Coal and Biomass by the Degradative Solvent Extraction”, The 31st Annual
International Pittsburgh Coal Conference, Pittsburgh (USA), Oct. 6-9, 2014




RIB RS, EAME—, =HEZE—, Janewit Wannapeera (Kyoto Univ. and JGSEE) , Bk EERD

el spia 73 32 o [Rry N = —ELE
ERTR | mamEnoRSRED, B5ERAHERE, WS, 10822238 RERER
ZH%—, Janewit Wannapeera, KiE B, HHME— BEZLE, Mk K (Kyoto Univ. and
26| ENER JGSEE), AR -N\AAIRADBHIREYI oD RFMHEDORE, F51RIARMFERE ILE, 108 (WER
22-23H
Supachai Jadsadajerm, Nakorn Worasuwannarak (JGSEE/KMUTT) and Kouichi Miura (Kyoto Univ.),

N Upgrading of Rice straw and Leucaena by Degradative Solvent Extraction using 1-Methylnaphthalene, -
27|ERZE= 0o ° th . . . . OBEFFE
Palm Oil Biodiesel and Kerosene at 350 ° C, 2~ Eco—Energy and Materials Science and Engineering

(EMSES2015), Ao Nang, Krabi, Thailand, 11-14 June 2015.
Supachita Krerkkaiwan, Suneerat Fukuda, Nakorn Worasuwannarak (JGSEE/KMUTT)and Kouichi Miura,

07| EpEae P?/rolysis and Combustion lbeha\./iours of Hyd::carbons from Degradatlive Sol.vent Extractioln of Thai NExE
Rice Straw by Thermogravimetric Analysis, 2~ Eco—Energy and Materials Science and Engineering
(EMSES2015), Ao Nang, Krabi, Thailand, 11-14 June 2015.
Janewit Wannapeera, Kenshiro Okuda, Ryuichi Ashida, Nakorn Worasuwannarak, Hideaki Ohgaki, Osamu
Kato and Kouichi Miura (Kyoto Univ.), Preparation of carbon fibers from the low—molecular-weight —

27| EEES AEE

ERF= extracts obtained from the degradative solvent extraction of biomass, 2t Eco—Energy and Materials RR

Science and Engineering (EMSES2015), Ao Nang, Krabi, Thailand, 11-14 June 2015.
Suchada Butnark, Suttipong Tunyapisetsak, Krittanai Pongpunlert, Nakorn Worasuwannarak

27| EpRREEe (JGSEE/.KMUTT) and Kouic,thi Miur.a (Kyoto UrlLv.), The production of ne.zw typelz liquid biofuel.froml NERE
degradative solvent extraction of rice straw, 2° Eco—Energy and Materials Science and Engineering
(EMSES2015), Ao Nang, Krabi, Thailand, 11-14 June 2015.
Worasuwannarak N, Wannapeera J, Jadsadajerm S, and Miura K. Upgrading of low rank coal and

N biomass by degradative solvent extraction using 1-methylnaphthalene and kerosene at 350 oC. 0 _

27| EFRF = International Conference on Coal Science and Technology 2015, Melbourne, Australia, 27 Sep — 1 Oct RAZ—FR
2015.
Krerkkaiwan S, Fukuda S, Buranatrevedhya S, Sanduang J, and Miura K. Pyrolysis, combustion and

o8| EpE e gasification behaviors of residue fraction from degradative solvent extraction of low rank coal, The 9th DS E

International Conference on: Combustion, Incineration/Pyrolysis, Emission and Climate Change, Kyoto,
Japan, 20-23 September 2016.




Jadsadajerm S, Worasuwannarak N, and Miura K. Production of new type liquid bio—fuel from biomass

28|EfEFEE waste by degradative solvent extraction at 350 oC, The 9th International Conference on: Combustion, (mEEEES
Incineration/Pyrolysis, Emission and Climate Change, Kyoto, Japan, 20-23 September 2016.
Janewit Wannapeera, Hideagi Ohgaki, Kouichi Miura Nakorn Worasuwannarak, Oxidation Pretreatment

28|ENES of Biomass Derived Extract for Preparing Carbon Fiber Precursor, 25| H AT R IILF—F S KL, OBEF K
THEARE(RR). 20164E8 A9H . 10H
Janewit Wannapeeral, Nakorn Worasuwannarak, Hideaki Ohgaki, Kouichi Miura, Preparation of Carbon

28| EfEFEE Fiber Precursor from the Biomass Derived Extract by Air Blowing and N2 Purge Treatments,The 6th (mEEEES
Sustainable Energy and Environment (SEE2016), Bangkok, 28 — 30 November 2016
Supachai Jadsadajerm, Nakorn Worasuwannarak and Kouichi Miura, Upgrading of Rice straw by

28| EEEe Degradative Solvent Extraction using Petroleum Solvents to Produce High—grade Carbonaceous OESEE

Materials and Fuel at 350 ° C,The 6th Sustainable Energy and Environment (SEE2016), Bangkok, 28 —
30 November 2016

BiEEE
mEEEES
RREA—FEK

14
16 ¥4
14



Q@FEHF (LEOLUMN) (EEESERRBRUVTIELGERNEESER) _
ER/ _ . HfaE
FE EIFRD Al REKEBFIRE).FMML. 224, 5. BB _/H BER
i /TIRRZ—FFTD 5
Xian Li, Ryuichi Ashida, Mitsunori Makino, Atsushi Nishida, Hong Yao, Kouichi Miura (Kyoto Univ.),
26| EffF& “Enhancement of Gasification Reactivity of Low—Rank Coal through High Temperature Solvent ABEREX
Treatment”, The 35th International Symposium on Combustion, San FRancisco (USA), Aug.3-8, 2014
REM, AT ¥, SHEN, BILE=(F WA
26| EffF& Effect of Solvent Treatment of Rice Straw, 5th International Conference on Sustainable Energy and OEHRK
Environment, /\>a%7 (244 E), 11HA19-21H
26| B ERE— &% = B ZRE—, GEEXF), BERALR - /N\(F I RAREYORFINEE OEER%
= [ZBITHBFNEHMEMD R BES EZHE VR EHBORE, E51RIAKREFERE, (I&, 10A22-23H =

Ryuichi Ashida, Ryo Takahashi, Motoaki Kawase, Kouichi Miura (Kyoto University), “Upgrading
27| EEES Mechanism in Degradative Solvent Extraction of Biomass Wastes”, The 12th Eco—Energy and Materials AOBEHREX
Science and Engineering Symposium (EMSES 2015), Krabi, Thailand, 11-14 June 2015

Kouichi Miura (Kyoto univ.), Developing New Technologies for Utilizing Low Rank Coals and Biomass

271|EFEE Wastes in Asian Countries — Introduction of A Japan—Thailand SATREPS Project —,_Zth Eco—Energy HBFEE
and Materials Science and Engineering (EMSES2015), Ao Nang, Krabi, Thailand, 11-14 June 2015.

Atsushi Ikeda, Satoshi Umemoto, Kenji Tanno, Shiro Kajitani, Hisao Makino (CRIEPI), “Study on
27| EEES gasification reactivity of rice straw residue char by CO2 or steam”, 12th Eco—Energy and Materials ABEREX
Science and Engineering Symposium (12th EMSES), Krabi (Thailand), Jun.11-14, 2015

R R, MmPRSFT, Study of Components included in Recycle—Solvent from Rice Straw by Solvent OE%RE

=h O
27| EffF= Treatment, EMSES2015, Krabi, 2015568 12H

EHEE—. BERTHETH. ZRE— (FHXP) ABRLE - N\AFYARZEYOBHRE XIS
21|ERES (THOHE#BORE., FURIBARIRIILF—FZEKE, FLIROV R avtw0 42— 201558H3H. OBEF K
48




e Kouichi Miura (Kyoto Univ.),Science and Technology towards Clean and Efficient Use of Low Rank T
GRS Coal, , 2015 ICCS&T/ACSE, Melbourne, Australia, 27 Sept — 01 Oct 2015. TR

Hiroyasu Fujitsuka, Trairat Muangthong—on, Hideaki Ohgaki, Ryuichi Ashida, Kouichi Miura (Kyoto
s University), “Pyrolysis and Gasification Characteristics of Upgraded Products Produced by RRA—F%

GRS Degradative Solvent Extraction of Low Rank Coal”, International Conference on Coal Science and n
Technology (ICCS&T), Melbourne, Australia, 29 September—1 October 2015

Ryuichi Ashida, Ryo Takahashi, Motoaki Kawase, Kouichi Miura (Kyoto University), “Upgrading
e Mechanism in Degradative Solvent Extraction of Low—Rank Coals or Biomass Wastes”, International OESE

= Conference on Coal Science and Technology (ICCS&T), Melbourne, Australia, 29 September—1 g
October 2015

EpEss Bl FE3E, P REEAT, Concept of solvent system in the Solvent Upgrading Process compare with NExE

T a Coal Treatment and a Biomass Treatment, ICCS&T, Melbourne, 2015498 30H e
SR fEE R E R (Fh may o . o _

EpEsa AMNEE. NEEsh. BREEES @A KXE): Desulphurization of Coal Soluble Using lonic Liquids, OEE%E

International Conference on Coal Science & Technology (Melbourne, Australia, 9298, )

EREe EHE—. E%*%Efis SATAAITER. Eiﬁ_%—(?ﬁ%ﬂjﬁi)s BERELR - INAAIRADBRIRERIZHITHH MEER%
= BHEORE. F52RA RHFRE. FEHEBNAIELEE. 2015510H 288 ~30H

A ERE, MEEEsh. ERBELS ABXE) A4 VRIKICESA RIBEYOMRE, $£520 A REF

PN 1 1]
ERT= £ (B2, 10A288) HERRER
Janewit Wannapeera, Hideaki Ohgaki, Ryuichi Ashida and Kouichi Miura (Kyoto Univ.), Effects of air
EREe oxidation on the properties of upgraded products derived from the solvent treatment of low—rank coal OESE
= and biomass as a precursor of carbon fiber, 52 Ak FEE. FETHER L UIELEEE. 20155108 =
28H~30H
ERZe SiEE— (EHXD), ARMAEREIZE, EF2IZLFEBEPEKRES, EEKE, 2016E9H6~8 tms e
F= = ofFam/&E
=h O, Eiﬁz_s xiﬁiﬁﬂs {Eﬁﬁﬁs %*E:s *{L}Kﬁjéi&l%ﬁzﬁo){&fﬂgﬁ—cwi\ '5&ﬂ§ﬁ¢f®ﬁ§1t =l
ERNF= (WEELE S

RIGEE QT SE53E A REFRE (181U, 10A26-27H)




Janewit Wannapeera, Hideagi Ohgaki, Kouichi Miura,Preparation of Biomass Derived Extract as a

28|ENFES Carbon Fiber Precursor by Air Oxidation and N2 Purge Methods, 553R1 A ik flF &% (81U, 108 26- OFEHEK
278)

28| E ML BEHEXR. MEER. KIE—. EREBE (1 REERAV-SRIREICESR REHY OB, NEEsEE

= 53 A RMFERE ($BIL, 10A26-27H) =

Trairat MUANGTHONG-ON, Hideagi OHGAKI, Kouichi MIURA, Examination of Spontaneous

28|ERNFES Combustik_;ility of Solvent Treated Coal and Biomass Using Differential Scanning Calorimetry, 5£53[8] & OFEHEK
REPEE B, 10826-278)
Noriyuki Okuyama, Koji Sakai, Shigeru Kinoshita, Takuya Yoshida, Kouichi Miura,Solvent recycling

28|EfEFEE conditions of the solvent upgrading process for rice straw,The 6th Sustainable Energy and (mEEEES
Environment (SEE2016), Bangkok, 28 — 30 November 2016
Trairat Muangthong—on, Janewit Wannapeera, Hideaki Ohgaki, Kouichi Miura, Examination of self-

28| EfEEE heating tendency of solvent treated coal and biomass using differential scanning calorimetry, The 6th AOBEHRE
Sustainable Energy and Environment (SEE2016), Bangkok, 28 — 30 November 2016
Trairat Muangthong—on, Janewit Wannapeera, Hideaki Ohgaki, Kouichi Miura, Effect of solvent on

28| EfEFEE degradative solvent extraction of low rank coal and biomas waste, The 6th Sustainable Energy and (mEEEES
Environment (SEE2016), Bangkok, 28 — 30 November 2016
Ryuichi Ashida, Ryo Takahashi, Motoaki Kawase, Kouichi Miura, Upgrading mechanism of biomass in

28| EREEE degradative solvent extraction,The 6th Sustainable Energy and Environment (SEE2016), Bangkok, 28 — (mEEEES
30 November 2016
Katsuyasu Sugawara, Mami Tamura, Takahiro Kato, Hirokazu Okawa, Desulfurization of coal soluble by

28| EfEEE multistep extraction using ionic liquids, The 6th Sustainable Energy and Environment (SEE2016), AOBEHRE
Bangkok, 28 — 30 November 2016
Takahiro Kato, Yuuki Nagai, Hirokazu Okawa, Katsuyasu Sugawara, Sulfur removal from Thai lignite by

28| EfEFEE liquid—phase oxidation, The 6th Sustainable Energy and Environment (SEE2016), Bangkok, 28 — 30 ABEREX

November 2016




28

Atsushi Ikeda, Satoshi Umemoto, Kenji Tanno, Shiro Kajitani, Hisao Makino, Combustion and
gasification reactivity of low rank coal residue produced by degradative solvent extraction, The 6th
Sustainable Energy and Environment (SEE2016), Bangkok, 28 — 30 November 2016

OZEFE

BiFEHE
AZEF XK
RRA—FFEK

3
23 4
14



VI BRRHERSE

(3) R HFE (A FAsE ~ HED =R ] (A F)

OERAHFE

HEES

HiFER

REDA T

HEEA

KNI EEDTE
. HEES

HFEERIRE A
N—DHEFAE
~DSMDEE

Z 04t
(HREERY T IT%
[2D2LWTH. IBL
[SEEEILTTSLY)

BET S D
DOl

FEAE

R
AR RS

BEd S E R

@+ E Hi

E R EF R 2L
DT ANETLRUVVEEFHER

HEES

HFER

FBHAD AT

HEEA

FEIB EEHEDIE
H. HREF

HFEAIRRE A
N—DHFEFEE
~DSMDEHE

Z Dt
(HFEEY FIT%
[22LWTH. THBL
ICEEHLTTSILY)

BEY S5 D
DOI

RAHE

HEAE
R

BEY SEMNHFE

SV EFR AT HH AR
DT ANE TRV HFER

0 &
0




VI BRRHERSE
(4)ZEH(HEFIR~REDSHAR] (AR

28
o 2 aih s %%ﬁ%% 7 ain = 7°EI°/I’7}~2:0)F’951% =
EE '}i"EE ﬁ@%ﬁ'\ (rooo)ﬁﬁﬁjﬁic‘f) i‘ﬁ% I1Eﬁs (EEI:R) ##HE$IE
- BERURZERDBFNHNE |wrw o |BARIRIL |, @ems s
* = N = oA S
26 2014/10/22|BFE P WAV PRIE K18 PR 1. ARERARORRETHD
Examination of Carbon Fiber J .
Best paper runner—up Production from the Extracts WaneW|t JGSEE | WEBEEERT B ThH S
26 2014/11/21 award Produced from the Solvent e:;nnape = 7u

Treatment of Biomass

AT ALY 2285 B aEsmHEHALER |axzan -—susssrons
21| 2016/2/26| (et g = O RIS BEE— v wa (Razns

Combustion and gasification %i%*

reactivity of low rank coal - -
28| 2016/11/30|Best Paper Award residue produced by E}E]fg %ﬁ;‘f& R 4EEREORETHD
degradative solvent E_Eéﬂ %:& +
extraction E]?’I"c'-'] 3&
4
Q7RI (FE-TVEH) &
£E | BEe B RIIA S BARIL/BHLE 1B 8E 7“’1(%%@55‘* BEREE
Thai-Japan
26 .research to Thai-Japan research to Thai-Japan research to Fil e | MEBEHE ORETHS
increase the increase the value of coal |increase the value of coal
value of coal

14




VI BRRHEXRSE

(8)7—=02avT w3+ — L URIOV LT ION) —FEHEDEE BRI ~ RED L LM (25
OI—=92avF-23F—-LURSIL-TIOMN)—F%

- = Ty SmA#
FE | FMER B (BHEE) | GREEASDEIEES) e
e _ _ JSTTRT S LIZEIT DB HEDESRE, &
26268 R ) 5o those (3E40RE) MHEREAT & (27N KS: AN, BRI, | g (miE A S B B <l T BT
4-5H i BLE:TAN) o
Anantara TR FE, JICARAME .
ek 3 JICAEED I/ TEESNTLVEH3DOD
26| HZ8F1 1 | SATREPS Workshop Bangkok BIRE BEITOZIIN C TReSH &R —5SavT, &SATREPSD
B18H (Bangkok, A IN—, ATHF—-/\—% B E LA
Thailand) 1AT264 =
H27T5E28 |, _ - BEAPRIFE (21 AKS:3A, ER:13A, [ISTTRTSLICETHEMEDOELRE, &
261 "o |7 VT ERERGRAR) B AR |54E:5A) FUH2TEE D3 E
. . . |Twin Tower _ ) “Developing New Technologies for Utilizing
26 H277¢EZH |1:7th Kyoto University Southeast Asia (Bangkok, ZJ’fAIE(IKf?As)A EM:13A, Biomass Wastes in Thailand” - Introduction of
orum Thailand) ' A Japan-Thailand SATREPS Project -
: _ . |JVICAEXEDZATEBEINTLND3IDD
27 HZZ;‘FEfH ;h.e 12th E§°E" E’?ergy.a”‘gMate”?'S Krabi (Thailand) ﬂﬁ)@m'm A B |SATRPSD&RT—%33v7, &SATREPSD
clence an ngineering symposium, %ﬁ%'ﬁf%%@'f@
H2TEE2R (1) _eonppnzs MBE1—HRT |22A(ER:12A, 84E: |[ISTIOTSLIZEIT2EEEOESRE, &
2117 g |7 V7 2RERE GRAR) L. BeET 100) KUHBEEDEHE
. KMUTT _ _ JSTHF AR EICKVURE, KATOD UMD
” H274E3 B ;gﬁ)gn—Thalland SATREPS Workshop Bangkuntien gﬁs(éi'&#ggl(ﬁgx - ASEANZEE~ DALY . BA MM B 54 s
1H Campus I*J" 16A ’;I’f‘El‘éOA)Y fE. ASEANSEEINDREDOERIZOLTE
(Thailand) ' ’ ' o




JICARAEFHFTETFIRE

JGSEE/KMUTT _ . o
H285E5 |,0) oo pgaz . 5%, METOSIILA [T, R4 TORTONIEOEBIKR DL
28| ‘gigg |7 N7 2ERREGRAH) (Banguntien. |y, )< A D N—2ik |THE, SHOHEOHS. ARBORE
ailand) T20%
JGSEE/KMUTT JICAHREFEF—L34%, |TOpPzIrDINFETOEBIRRIZDINT
9g| H28EF 11 hRS g R LS B i JSTREME &, MET |&JIL—TLYVRE ., JICAHREEF—L®D
A22H a == Tha.'l‘g“;‘)'e”’ ASTORAUN— T |BERFADIEE, SEOFEOER, EAZEE
attan H—/N— 2K T25% DIREL
HAEEESETY S ) s . .
H27EE28 |0y ¢ - NS 12IAN@ER 12N, 80F: 7 [ISTTFOTSLICE T3 B EEOESBRE, &
28 128 7 V=7 éﬁsﬁﬁﬁ(gliﬁﬁﬁ) ;:7')/7 % A) J:UHZQEJEQB%@E'I'EIZOLVCE%E%
EE. AT
10
QEARFAEREZELUCORERE FER. BB, BEAY. HEHES)
FE | FHAER B HEANE BE
LR T8,
=3 FE TRIEE FELRE JI¥94$§FE
H26 11 2014 E DARMLIEL2015FELIRE (KK mETA s Oy b PP _ e
26 Bi8E |OHEIE S 014FEEFTOEBRELSEDEDHHIZTODVWTERKER
IN—, FTH-
IN—E{KT264
JST&Y24,
=3 FEF TRIEL FRE JI¥%4§%FE
H27511 [2015F EF TOMERMLIEL2016FE |[KKRMth24, @ S o = () S HE %3 — =8
27 168 |LEOHEIE o0 ok 015FEFTOEBRELSEDEDHHIZTODVWTERKER
DIN—, FTH-
IN—E{KT334




JST&Y & [t
RERM14,
JICAH i 14
F—L134,
JICAZA BTN |2016 FEEFETOEBRELSEDEHHIZODVWTERRKM
REfM2%, 0
E7OT oA
VIN—, FTH-
IN—2{KT334

H275E11 |2016 EEFE TOARRIEL2017EE

28| BB |LIEOHAEIE

3




REMERFEMH, CFERHBICERT IEBRMORRNRE7 D7 H#HEICE GER

[ﬁﬁmﬁbﬁﬂaﬁ@Lau@m4¢vzﬁﬁ§%ﬁ$fou—>ﬁ%%ﬂ,%

Ehb,

smmmwﬁ#ﬁturw@uﬁ #F#RBio—fuel,
4 BEICEHONTE

foﬁi’fﬁiz:;ﬁaﬁd)ﬁu‘l’{b\

BRERRU/NAFIRAERYDOEHEN DY 1) — LG FIARMH OB,

(E&AELER : RS - KD &

Max. 709% (ixRE#) . S% 50 ppmEAT)

AE1%UTOHREY., N (IVAEEY : Biofuel MERHRER

- 10 ton/dayfR#&mSoluble (Bio-fuel) &/ S4 Oy k
TS5 FDERETSER

+ 100 kg/dayiR#EDSolubleh 5 mEMHE, H—HRoT
Sy EHEST L4 0y F TS5 FDHRETER
—

17

* CFBRERIE % (T & &5E T
HERICE Y., WEERYMOD
PRBE - A XL B & 14 5T

(%5 50kg 72 B D S 14 % 1

)

” =~

-

MRREER ERMRENAAIRADEIABIZE T
50— THRNLGFALEZEREL
=BARNE RO

mERERER | =F F—

(PR R HEE) (REARZIRILXF—EITEHERHN)

FLHAR FR25%12H20B ~F 314 3 A31H
(2013/Dec/20~2019/Mar. /31)

HEEL/TE | %4 EE/The Joint Graduate School of Energy
and Environment (JGSEE)

B King Mongkut’s University of Technology
Thonburi, PTT Research and Technology Institute,
PTT Public Company Limited

BHABUAT, HEHR, HAREXREZBLTEMEIC
"R, EX | 542 BE0ORSEHNE~O T
~DEB
BERMO FBERE L WS HRGEMICKEY, ERGIR
il . INAFIRADOF =GR FEDR S
CRE7OTHEE~NDRRICK SERMR, N
A AT RERFARKTO—EBOHRE
e DS - FIRBAEE(ICH 1T D HFEF AR - BRIG% 1 0
C ERRE | . mEEd 2B EICET 2T REBRECR
g%ﬁ%, HBEHESOMPEE/ YN\ DER
SR BRI Bt 0> IR
DT R 1tASEANa%‘|§|’\0)Hi1TI0) &R & 5184 D E
2
MR TEE - BABIOEFHAREDOMBERERADCEELR
TE5AKX | HAREEREHDOAL
AAMDE - SATREPS &, FREBKRF EHEDSFE Forumma&it
2 L&Y, HE7STHRETOEFHREDOER
Bifi R A A EERNEDLEE - KEMEERAR AR Y
By kD FO—OBERVEZFEEEDHE
— DIEE
R - BHRMATERLGEADEBEHK1 5
BRT7—9 3y TEREL. ASEANGEEA
DEMDER

" garsqog ([ wEmemsn ) [ APGIREE

5>k (1 ke/h A RERERIC EoREMiE 4 ﬁQ*
HIE) OEFHERIC & BBio-fuel® o*ﬁ%%g‘*:f% - PDTF & ALV
& BSolubleBiE EHEME (10 e/hi2EE) BRICLORELERNO
@ﬁ%ﬁﬂ’iihﬁ " #JX’}'—_I:‘/ ) Eﬁ“?—i; j, t{kuﬁj‘% o jj‘x“:t&l_ﬁga)ng
- EBRT—4, 7 12 & % pRIFESER o |~/§47°7’" S iffi & Foul ing &I E
SEedeTg Y 40 Ieafie A S R (&SkeFREQRK
FTF—AI2k B fuel /M) I2&3 »fl:l A, P 7))
1Ry TSk PRBESF 14 0D fZ BA @ ERd 2017/3/3
s&Et

& . \Z

- BER, NEEBICL

=Ny FERER (0.5 L) 2k B EFIRE) - ERARICE D AME LY D REES)
DB & REIRFEH DOREE Solubled$h#E/E 2B, Foul ing#%4& o fi2
- Bio—fuel £ tiE D AEBA & B HIDHFE L, [0} )z B, B SREE AT
FRS R AT O M BEET{f, Bio—fuel AR - BEHERICK D « B HE R O BRI R
EoXii RERMHE, H—A &Y PBREE - AR T+
=Ny FEER (0.5 L) ISk %##RBio—fuel VIS vy EER RIZHBITHBEEOHE
WEE GO RE WD ER (%£0.1 kefBEEDHKH %

=5

o T U

BEER 1, HRIER 2 ZEIEE 3

HILIER 4

100%

80%

60%

ERE

0%

0%

0%



