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1.1. Fuel Session
A & An overview of catalytic fuel processing for hydrogen production and fuel cell applications

o152} : Chunshan Song
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A & Direct cracking of methane using an auto-catalytically reduced nickel catalyst
A EH 55

o1 -2} SIL. Suib et al., University of Conneticut, USA

7171 ¢
o HAa 24
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A &-: Ceria based nanosized water-gas shift catalysts for fuel cell applications

A2} K RK. Pati et al., University of Maryland, USA
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2 #E Ta gtk ¥, 4, microemulsion, -4, 9 Ax, Wr)gsty T thedt
& 71 ZIRiEo]l &g Algotst Mol 54, ER[F g5, 55 o] =¥H Aot
EA9 Az AREHIL k. olF WHES ThdAlo]al AlZto] Wol AREAY AGE
F/de] x4o] o]t} Flame Spray 3/ "ol i WA &gk Aglel, e, UA, I
E, &, 43, aF-Agel 59 A4S ds AR gk R JAES] shE 54
ZA BEXES dolry] 9s8te] TGA, XRD, XPS, FTIR, TEM %<& AF&3t3th. 42k 371¢}
BET W #-& 7+7zF 3-10 nm, 126-162m%g ol th. A 7F~ WSS e A e =ujo] a4
& e Fea 55 WETE AREEte] ARSI Al Sl dol 55 AkstES
frafal Aar o] AL FA7FE whE AN w& AHE dsstilth sV e S
= Cu/CeO,, Ni/CeO,, Fe/CeO, Co/CeO, , Mn/CeO, Cr/CeO, oA A3ttt o Axd
Cu/CeO, 9} annedled ¥ Cu/CeO, 7} =48 Alglole} th& Alglol BEZE HUE £ 24

& HER Sl

A & Hydrogen production via the high-temperature water-gas shift reaction over chromium-free iron
based catalysts
-2} : L. Zhang et al., The Ohio State University
T AN Ve dRAAC dEEAM B2 ¥ B3 v FAVFS W
I A2 shift o] 2 @A REgo® FaH 4 A Al FAaE AYrtsr] s
Solth dubA o 1 FA7FA shift ¥ FeCr FHujolx] FaEfo]zint. 1w
Zuj= A 204 e A magnetitie (Fey0,) 8 42, pyrohporic &
Aek Hu AFS AREE A Fald oo 4 Al ¢S AL

T 7
kA Cro] fle A 7|wke] Suf o] desitt I =2 AFol gle & 7Nk Sujol
first-low #o]F<4 22 promotion 3 FuE A|F3le] =4 7k~ shift WHgo] 483510 &
A, stet4, 24 54o] Fu &g vA= IS AT
71E =%

A & Hydrogen storage and delivery by reversible hydrogenation of liquid phase hydrogen carriers

o1 -2} A.C. Cooper et al., Air Products and Chemicals

A & Hydrogen spillover modeling: Applicationsin hydrogen storage

o1 -2} A.D. Lueking, The Pennsylvania State University

A & Investigation into the conversion of solar energy to chemical energy via long-lived charge
separation

o1 -2} PK. Duttaand Y. Kim, The Ohio State University

A & Stability and activity of Au catalyst supported on functionalized oxide supports
o1 - 2}: S.H. Overburry et al., Oak Ridge National Laboratory



Au JA= 5A-T A7l A4S YEtdth Auol B "gAE vk WAYUSE, A
Ko

st AN Fog RS PR B =EANE 9A9 54 WA T e e
Au Zrje] B4 =Tk o] 7bA ohe Fele] Eletel WAl Azasn Azt
Ti o Al el 99 28 o)F 29 75718 Holay] ddakel BEA &
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A & Evaluation of Pt sulfite acid (PSA) as precursor for supported Pt catalysts
o1 -2} JR. Regalbuto, Universtiy of Illinois

Pt sulfite acid == Pt/Carbon black fuel cell eectrocatalyst 2] 3ol ol A& el A Aot}
ARESE7] Hal BAA] 7] wige] B vhE JEe '@A Sl tisid i £ A AT
"ot ey B 38 oA FFAQ FE8AS Pt 7t duintE AR 3L go] A A Y]
o]l g dnt olE s &Fwv, AEg, K23 o}, Alg]o}, niobia, magnesia -
o] AkstEo] PSA &S Algste]l A STt EXAFS, XANES 418 F3lo] Pt $5
543t sl 1 A o w2 At AR e A9 gt SE AAS Bt
DS F UM

ox o o

rulo

A & Multifunctional mesoporous silica nanoparitcle catalysts for conversions of bio-based feedstocks to
biodiesel and other value-added products
A2}k V.SY. Lin et al., lowa State University
B = 49 e vxxe]l A7 v=da =49
moieties & XAste] ¥ A2 Tl w3 Aotk o] W
=z

AUHQ HS) vzEe] Aelst g 94 BYL 3
e Azd Fug Agele] dUde freefaty acd & FHT 715 YRZEE vlo] oY)
Al FHol Agsth. oo MaEel At g Svje Auge wad /1T

2
ERel 2ofgle ofAk Ee] ZE|gheh SA4S WA RN 2AHoR A5 9l
t} o]E tekd 7157 AFEL free fatty acid 9] o 2H 2318} 7| E3) HEE S daE

o Holol sHl=a WS BT S| Agate] vlolortl g WAL,

A & Nanostructures in synthesis of heterogeneous catalysts
o1 -2} W. Xueet al., Northwestern University

AEepol E e v A7 ol = cage oF FAE 7-27F Bol EAFT Cage T3
el digk F2Add Sd3e] B4 B TS 7ok B =S olAd v A7)
o] cage B2 TEE e 245 AT A& ¥ uiRel risstd At
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A = How to prevent the deactivation by coking of acid zeolite catalysts
-2} M. Guisnet et al., University of Poitiers

o]|E9] micropore & 7] wZol] AISkL}, A&go ]E micropore o] 7| W&o ZA A
4 Age FRHoR AgHe la wekAd 23 2A4E AR AdH oz o B
o] A1+ micropore ¢ Z7], B, A AE, A § 7o

o &= Aol MA= Gl s Basigivh. 1 A3} Aol E o] H g st

r{n

ALl

g Aass] 98 AP et 2 9 A gl =
£ A4 A 2 e WEd 2D Aokt ANRE A2 5 b Hagow x4
2.3) o]} polyaromatics & T f BAo] W0l ok Nt LAEAL AET A,

A & Primary study on macro porous FCC catalysts prepared using the nano polystrene particles as
template
o1 -2} S.L. Chen et al., University of Petroleum

FCC Zvll W59 residue A= 2k A717F 7] Wil o598 gike S &4
A AdslE $23 290t o] 9l residue FCC v+ macropore & 714 oF 3htl,
o] macropore 7-FT  BSMA EAH YA EENkEE bl drh 1 AAE
22 EAEo] Al&dtolE channe &= o] Fstal AlZetolE Fujo] &d4 flolA THA =
BEd2 dger 2 =2 L 2Ed S template & AF8-3Fe] macro porous FCC v
E 435t o1& residue Full Bl A&k Aotk ZE]AEE 15 templae 2 =3}
o] Al2~wlo| A macropore o] 4 IFAL F i Ful 7)F ol BA 277 2

gl ae] gato] §oletAl wTh Fuje] macropore 273 EE|AE A 4R A7)0l s
AAEHA 2dE 5 C”E‘r. & 550°C ol A 7] 9712 BH ZEl2Hd YA AA
Ho} AlZ%E FCC Zvl= 85wit% A 2] 74 Fu vkl 15wi% ReUSY = o] Fol il v A}
171 03-045 nm LGt Z 2 9] AL 93 nm o]al ZY2EH YAE T
3tel /3%l macropore ©f -] 55%°lvh. EPAE[RS ARESHA] @il Az Fvjeh &
Y 2E s ARgate] AlxE Fuje] @4 vk A3 ZEaHAE AREste] Alxd F
mj el ghgat AT o Eotkoth
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A & Study of zeolite nucleation kinetics

1 +-#}: M.W. Deem, Rice University



A &-: Designing nanostructured materials for catalysis through multiscale growth and self-assembly
4} J. Liu, SandiaNational Labs.

A = Deep hydrodesulfurization on Ni-MoS,, Co-Mo0S,, and Pt-Pd catalysts on Al,O; and ASA
o1 -2} R. Prins, Swiss Federa Institute of Technology

A4 3 stES & 3 e FHESES gAY 10 ppm o $E & FFEolA
Axr e 73%3%%2; 138 alEet. wEkAl 4,6-dimethyl-dibenzothiophene (DM-DBT)}
4,6-dimethyl-tetrahydrodibenzothiphene (DM-TH-DBT)-S =H]3}3L Ni-MoS,/Al,0;3, Co-M0S,/Al,Os,
Pt, Pd, Pt-Pd/Al,Os, amorphous silica-adlumina (ASA) Aol A o] Ed 5o F=HaEdah3S A=

=2 2-methylpyridine ¥} 2-methylpiperidine <=3t $~33}3ith. DM-DBT 9 +H&32 F
2 DM-TH-DBT 29| %2 43} Z=22 {333 21 ¥ methylcyclohexyl-toluene ©.= &
sttt Zuje] g4 &4+ P-Pd > Pd > Pt > Ni-M0S,> Co-MoS, ©]$1 ASA ©Xx] Zu)j7}
dFuu w@x HujEn @do] Eokth &3t FHujdelA, 24 DM-DBT ¢] tetrahydro
intermediate 7+ #ZE AT 2y 54 Sl A hexahydro ¢} dodecahydro intermediate 7}
#EE A dHdF] 43 ®@ HF AYAEQA dimethylbicyclohexyl ¢ A B Pd €} Pt-Pd
Zujjol] glol A Eheh AEE o]t Eanksol ASA HA 5 FHujdelA oA
atglom ol WhE2 7] ofvle] EAAle FHAaEGTh oWl Ni-MoS, ¢ Co-MoS, =
oA FHEs FA2E Welekgltt. DM-TH-DBT 258 o] AAE ofvlel] ofs) xr} ¢
o A = AT

A & HDS & Deep HDS activity of Co/Mo/S-mesostructured synthetic clay catalysts
o1 -2} K.A. Carrado et al., Pennsylvania State University

HZF matrix o] th3t sol 54 ToAdS geletr] 95t vE HE7t o & AREske] &
J mesostructured clay 7} A ZE AT EA o] EARAS 218t XRD, TGA, N, porosimetry,
TEM 59 t3 7IgEo] A8 Arh FHEFES f15te], 400°C 4] Co/Mo/S-|oaded
mesostructured clay 931 S AFE3te] DBT 2] biphenyl 29| H3-S AT 714 &4 o]
=L clay £ ludox silica sol AS-30 ol fojxlon ojw] DBT ¢ H&S 65%ALH A=
SRS 95te], DMDBT ¢ #3ko] 325°C 9} 350°C oAl Fa=Eojxa g8 i
Criterion 344 °] A3t} s3I TE 325°C oA Cr344 = 11.4%°] &3 HIth o] 7
= 79 AM30 silica sol (10.5%)° 4 {+2l%¥ Co/Mo/S-loaded mesostructured clay ol A A1z 3k
I FAdd AdH oz o] &7 53 Al hectorite (Laponite 2Hal B TthE 3%2] - we
A4S Heloem o]i= mesostructured clay ©] %53t morphology 7} & &3t AS LERATE

A &-: New synthesis method for metal phosphide hydrotreating catalysts
o1 -2} R. Prins, Swiss Federa Institute of Technology

Anol F £EE FF3) BasH] Aste] Mo ol Ve F nAH Fade Soijst



U 540 B #4lE5o] FojAgit) Meta carbide ¢} nitride 7} 2710l &4 o] e
W, o] e B9 7)ol ek e A @t} WA metal-phosphororus 23S metal-sulfur 2
Frvh Zsteh. Wb metal phosphide 71 114l e FHEES 93 T A SuiE
AFEAG 2 A A3 F4 G (NH)HPO, & 4= sty Alzxd ©@x @
metal phosphide 7} wj-¢- -3 FaAg A4S YERHATE 2eivk P-O Aol A gt
Aurg-o weo] Q% 1 AF} meta phosphide §J#Fe] EAE7L YA HAth R. Prins =
phosphine & gt T2 2o A& F5 AAE FYAAA 2 E2tesE Ak o] B

NS Abgshd o] Ao ¢ka wpebs meta phosphide Aol A71E 55 UAke] =7

oF a1 A7 FAE 4 vk AxE YA CO chemisorption, XRD, XPS, EXAFS, P MAS
NMR 55 AFg3to] 54 B4 500} ©x 9 metal phosphide = DBT o] =3 &3k-3-of A
o9 A o] Edt

A &-: Making ethylene in the FCC
o1 -2} A. Chester et al., ExxonMobil Research and Eng.

ZSM-5 FCC M7= light olefin o] #|Zofl gz] AL8-#t) Zvl formulation & 74 A 714
AAAQ FCC 23 oA ol-ele] &8 AA S/ 4 Ut 1200°F ol A ZSM-5 7}
A S 2 A= 60% HEEolA 6-8%2 olddlS AL oy o] wgtth ey
usy Zujje} zsM-5 iw}m T3 = o] 1200F oA AREEW "™ g A glo] w2
AgES 4 F Atk 571 A7k td zsM-5 FulE 757 A" St H]I’L =
o, &3 g FE&2 50%77}11 Z7FelSlth. ol =& ' F&o] 44 wAYUSTHE

&

2 e S, FFE, WS A4ES A48 AP

ol 3% H

A & Hydrogenation of lower aldehydes over reduced and sulfide Ni-Mo/AI203 catalysts
o1 -2} X. Wang et al., Ohio State University

AUl =g AR FAsletes Whgo] A3 F3AEE NiMo FujdolA A=t
TPD,XRD, XPS, DRIFTS, 3852 7| so| Rk&x, vh3-%, insitu 4ol %-8% ATk NO
9} CO,E ©]&3}e] anion vacancy £} surface hydroxyl group & #2132 th NO ¢} SO, = 7+t

hexanol ¥} heavy products ©] 74 =9} AFH AT LR Fuj7t WS A o =F
Hw Rzl 33l7l ooyt =n|S molybdenum sulfide phase & ZujE WS A 7] %] =
erotth. thal oA AkA-3ke] WS oxisulfide species & W71 E Sk}

71 e =

A &-: UV Raman spectroscopic study of V/delta-Al,Os catalysts in butane dehydrogenation
-2} Z. Wu et al., Northwestern University
A & Hydrogenation of aromatics via RF plasma derived Ni catalysts



A2} B. Jang et al., TexasA&M U-Commerce
A & Transformation of ferrous sulfate-based catalysts during hydrogenation of coal
A2} J. Yang et d., Ingtitute of coal chemistry

A &-: Studying sulfuration conditions of Ni catalysts for C, fraction to remove butadiene

A &-: NOx storage mechanism over Pt-Ba/Al,Oslean NOXx trap
-4} 1. Novaet al., Politecnico di Milano

NOx &2+ Zul:= |ean exhausts ol 4] W& 5= NOx & A ASH] 93k 22 AX]o|t}. Pt-
BalAl,O; A&l NOx ©] &2 wAUF] oj3l& HHo= =
A A FoHe FE AR o dAET. = ki & Ak
= nitrite ad-species & A8t H XA O F nitrate = ’;_92}5]% nitrite ﬁiﬂ ALk U A=
= nitrate 422 NO 7} NO, 2 4t3}slal & 23l nitrate S A=Ay
MEE3 PUALO-BaAILO; o 71AIA &gkl gk NOx/O, 9] %Z}Jﬂr AL = Add
NOx ¢ #S& st T3k 27149 AR E transent NOx 2o tdh dAatmAlz 3

Bl A,

A & Nature of nitrate species on BaO/AI203 NSR catalysts
o1 -2} J. Szanyi, Pacific Northwest National Laboratory
BaO/Al,O; 7|WFe] NSR ZFuldol A nitrate S92 A wWAUSTS 2 oldf¥ o). 17
U F4E T 5L S d7rEA 3 dvh dE &0 nitrate T &
gk g3 54o] EAFH. st A2l NO, 7F i gk Zaf AbEoldhe slola, o

& S BEAA N0, B SABTAS Acld. & EEAUE NO L BRI

A & NMR studies of selective catalytic reduction of NOx with ammonia on Ga-exchanged Ferrierites
-2} M. Mecarova, New Mexcico Tech

Ga* 7} o] ke FER Al&eto]E AollA] hrjels AR 3te] NOx & AHEH o
2 ) BAA7)E AL W Eu) uks WA S
Feol dake T olaEA ek ik 3t NOX & AAE F0) 3
AA71= HAYES NMR gote] ATl HuE 9 Aol B+ FER &=
Akt s gl K9 Na'E dREda o By azralsl 9l
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Wk L A3 Al Zetol B Aterh ZE e EARG A S 3lo] T Fas3ith

A & Reformer-assisted lean NOx catalysis for emissions control

o1 -2} R. Rozmiarek et al., Pacific Northwest National Laboratory
B ool /HAE lean NOx Evl AW S AAEgt & tdolu HA7txrt ds
A7) A HElEo] mg- Aol = Fakh TS NOx F9S g8 Alwsta, o /fAw
w50 &9 HXIA717] f1éte] lean NOx = o] wi7F2 upstreem S EARE T
milisecond ¢ A% A7HS olgdte] tlalol}l Heskart F2 gsls Yrow
7)3L o) AbstEb A kS H a3 AZITh A7 AE 1 F 200-300 psi & 7FEE 3L Cu/zn
&S 240-280°C oA F3ste] DME, Wghg, 4, dAbstes, oibstets, A4 &
A3t} o 2 thA] lean NOx Zmjo] Hj7}2 upstream S8 3535 °] NOx
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A &-: Reactivity of Pt/BaO/AI203 for NOx storage/reduction: Effects of Pt and Baloading
o1 -2} JH. Kwak et al., Pacific Northwest National Laboratory
lean NOx trap 712 Tl A5xke] dlxleA o= NOx WiEs =43 + A= +83%
otk LNT B2 2714 S 7]5S 2=t 1) NO & NO, & 4H3}slal lean Z7100A]
BaO 72 A% EZo| nitrate & A& A3 2) rich 2794 ¥l&E NOx & g3t}
ol T EFE Pt &2 FAT&e o AstEnt. ey Pt 9 BaO 1o s ztgol
Pt
A

AT ok o] FEapge] wrgAel HAL Gl tlaAr Ba

ot BaO AEo] A&7 NOx A3kl #4E<t ols F AR Jos8s 1
ojt}. 0|2 98] BaO ¥< 2eldle] P-BaO/AlLO; S A3tk Ea o] 7kx A7)

7] Bh= i
A & Low temperature catalytic oxidation of Co over silica-supported Pd catalysts

o1 2} A.C. Banerjee et al., TexasA&M University Commerce

A & K and Pd doped CuMnZrO; catalysts for CO conversion

o1 -2} C. Yang et al., Ingtitute of coal chemistry

A &-: Evidence of dual active sites of Co/SiO, catalysis for Fischer-Tropsch synthesis
&1 -2} J. Chen, Ingtitute of coal chemistry

A| &-: Selective oxidation of methane to methanol over WO5/Co-Fe-Mo-O catalysts
o1 -2} X. Yang, Tsinghua University

1.2. Petroleum Session



A & Role of rare earth cationsin Y zeolite for hydrocarbon cracking
95+ R.J. Madon et al., Engelhard Co.
FEx Zo) ¥al YL euNe sk %m} AR 7hE AFEHelth IER %
FRL Y Algeto] ES o g3t FAES A EHES 2FeT &
stA It} 7] A 0 2 hydride transfer #57} AN Eo ey Muvs AAs

AL SER ool Ful LafA s qBe FHs

> O
&= o 4
o
o o
= N

a4
iz
ri
Ha

%)
2d ghge o]ARE Eadbgola &% W& 523-573K ojt}. o F Ao 100-400 ppm
o] o] ARES A3 xdsto] FAo Hr1Eth Hydride transfer 2 HEAAEH = AHY
o] Ao n ofEsla webs 53 SAstuAE A el A Al
AN S EF ol FHExA

M e w2 BA~HE A 5 BESH sl wat
A
ZS|

A hydride transfer ¥F-g-o] 3EF Fo]2] EA s}l A =kl FCC Hkgoll A dF o]

A & Improving digtillate fuel quality

o1 -2} M. Daage, Exxonmobil Process Research
Hoh fA4% 84 Al % AR 49 F42 S a9t T aARE b

T @ 3 gy W BEE sxolth o]y gl

o A= F vk FHAA o] v 7H4S naphthenic EAHE

24 Merts S7HAA @4 ¢tk # =i Seective Ring  Opening(SRO) ¥}

Catalytically Assisted Sulfur Trap(CAST)<] w7

el Fuje] & Adito] Fashgdrast 7

o] gt} Wb SRO o A& A&

& hydrogenolysis ©l ¢]a) 2]l ¢] C-C ZAgel Eajjo] Zwf 2H& ?1“4. Hydrogenolysis

7h &
of wi-g- WIztslr] wiEel SRO = ¢Hdd o] AA7F Basith R e S

[e]
=22 zinc oxide ¢F EFE S E F5S AREStol 2T 5 . o) 552 29 £

o

2 z83t1 ZnO 7 &8 Egsl=d =28 =t

A &-: Modeling propane aromatization over ZSM-5 based catalysts
o1 -2} W.N. Delgass, Purdue University
AT Se FHFET S22 AUHoR AfsE A @ G oItk ZsM5 7w
o] Fuj7t vjggdstel] £ AFE JHAAL 7] wWZed o] ¥ FE AMRHET. ZES
ga Tes FEAITI7] flske] HUbE T ZES incipient wetn
Zoje] FEA Hrte &5 TR A8 ARHJT ZF Svle Fi 29764
C ¥ E=RAE HZSM-5 9F GaHZSM-5 o] A&l mdd S Alwsglon] F2
e 2 Aol 27e REAT 1) HZSM5 o BdsEE A3 Ay S8 <l

2} 2) ZHgo 3184 At AdyE S Az} ) HZSM-5 A9 HA H &
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A & Catalytic performance of cobalt catalyst and effect of reaction conditions in hydroformylation of
mixed C8 olefins
o1 -2} D. He, Tshinghua University

A £ C @A disononyl phthaate o YEZ  2o]E  Cgddehyde =
hydroformylation 3=t %2 Aol Folx] Qth i =FoA e AEE Co 7|8Ee] FHufA|
285 shutsle]l E3F C; 27 W o] hydroformylation o] %]-&38}%1 t}. Phosphine oxide (PhyPO) 2
7t=9}  phosphine (PhgP) 2IZt=7F ZES] o] FHujztgEE 23 G 29
hydroformylation Oﬂ vz = GES vt Co-PhsPO Sl A 2~E1-S hydroformylation ol
=2 A il Cgaldehyde ©] 488 42-51% Sith. ¥ Co-PhsP Zvl] A|2ele] g4
- Sk Q—UHS’Jr e g A WEe g oeE Z2 54 &7t Gy
aldehyde ©] A/dell 22383tk Co-PhsPO A 2=Hlo] 75 A3k wbg 29k g7k b=

< 160°C 2} 8MPa %l

Ir
g:

B

N

o m

7] Bh= i

A &-: Biodesulfurization of DBT by immobilized cells of pseudomonas

o1 -2} S, Santos, UNAM

A &-: Combined deep hydrogenation and ring opening of poly-aromatic hydrocarbons for diesel quality
improvement

&1 512} D.E. Resasco, University of Oklahoma

A & Structure of active site and a-oxygen formation on F&/ZSM-5

915} C. Li, Ingtitute of Chemical Physics

7)€} ot el & A FA|2-0] Petroleum Chemistry H-oFoll Al &3t}
- Symposium on Gas Hydrate and Clathrates
- International Symposium on Fishcer-Tropsch Catalysts and Catalysis

1.3. Cellulose session
A &-: Catalytic upgrading of bio-oil from cellulose pyrolysis over mesoporous MCM-41
o1 -2} JK. Jeon et al., DongYang University

holemj2 disle A AUA LS Awst=d o] 7HE fe W shubeltt
AegRg2e volevine] TR § AFHe AH L ] wanel] AERe=ey
B diEeds MAste e F83 dojth, diEdede s o)A 2l e
T AaE Rt 7] Wi, ol i m el HAAE ZHA Huh uhebA
A& edol Mol asta FHujoll o) AAE AAST. 18y MCM-41 ¥ 22 )
z27139 EHES vole el A ALHA Utk 2 =l = S/Al HI7F 15, 30



A &-: Characterization of pyrolytic lignin produced by fast pyrolysis
-} J1. Dong et al., University of Seoul

T AR TAHAAN LE2AS DEldle] Ao MNMAEZRE uEA o 2z
3

glad weleds 2o, fgste]l Ay 54 B ge e SA4E A4Sl of A
F& Tl dEd whs2=el wE fade] sekyx Wt did ARE da, F5EE
 TAHoR ozl A E g AL Aot v B HESE A4S AAH &
3l AE g nFE S 2L HA AL v dAUF dd FEs s
ZF shlth k2ol e pyrolytic lignin o] =& Wt AP E T WFS FE YA
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A & Separation and characterization of value added chemicals from tar residue during wood
carbonization process
o1 -2} SH. Leeet al. Kwangwoon University
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A & Development of cooling system with microencapsulated PCM slurries as a cold energy transporting
media
o1 2} SH. Leeet al., Korea Ingtitute of Energy Research
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A & Production of bio oil using agricultural wastesin afluidized bed reactor
12} SH. Leeet al., Korea Ingtitute of Energy Research
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