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production, and the resistance of carbon deposilion can also be improved, indicating that metal Ce is a suitable additive. Mg additive can
restrain the formation of crystalline carbon on the surface of Ni—Al catalyst. Much lower heat—irealing temperature or impregnation by
step in preparation can obtain more effective active siles for Ni—Mg—Al catalyst. Moreover, Mg additive can improve the catalytic activity
and hydrothermal stability of Ni—Al catalyst. As to the Ni catalyst loaded on rutile TiO, prepared by sol—gel process, Ni crystals
with much higher dispersity can be achieved by lowering the heat—treating temperature, which provide more active sites and promote
the C—C bond breaking of biomass under hydrothermal conditions as well as water gas shift reaction and methanation reaction, thus
improﬁng the conversion efficiency of biomass. The thermodynamic analysis was performed with Aspen Plus V7.3.2. The thermodynamic
models was built using thc P—R equation of state and the MHV2 mixing rule to predict the gas yiclds in the hydrothermal gasification
process. Hydrothermal gasification of biomass and its model compounds was theoretically analyzed. The equilibrium siate of hydrothermal
gasification reaction was obtained by calculating the gas production under certain tcmpcraturb and pressure, which points out the
direction and limitation of hydrothermal gasification reaction.

Key Words: Hydrogen preduction;Hydrothermal gasification;Biomass;Catalyst;Thermodynamic model

BliEA S (EREEM) : hitp.//www.nstrs.cn/xiangxiBG.aspx7id=49183&f1ag=1

EXRREVERRELNSEERENH

=15, A (- £
(FRERZEERT I RE R AT

B ESAENBERRIANALAAFFETA, RAGEET. (DAL A F M1, B2 RN RESEFREADRE
B R B A N, RRB AL PO RAREREL AR ERARHTFARE, RETHRFRBEADT R LB E L %A
ABERSGRTIE, MATHENAEEBGH AR, TR AFLURARRESHEG TN AL F
o, QMR FFM2, BRTLEUMAKY TRAMEAREITLEBHRENER PR R AL, FAMN TR/
R ARREGMAE, B TR K MDA FRY, R TR AR AR LA R TAD Y 6B RAL R,
EAB S HEBR, VU LA SRS, HERE 2R HL, BETEHHEREBE/ 4 ERHAF8 X475 PR R
BRH, BAFTRARRBNE, BAECibbsAdRF ML REE 5 THRMAA, MATHHRKRERGKRULEREL R A
#, & T HAFINI/Ce0,~ALO, FaNi/TiO MALN , H-3 3L K 5L F W MBATRALM, HABANAD GBK RS LA
Bty AR RBE0%, AT HRZME, KR XA TmdiBE B iR SN, 2Rk Pf 28R PAAEEHY%G, 414
TRALKRER S REBSORAREBER, ELRESTES—F HHBLNF SIS HHNFECS/CoBB, HHTHRARR
BARLAKZASABRMELBAAA, RETRFEBHRE, HHTHALTREA/AL-RILEAKR LS RILKE, #F
TR BA AR BAL A BRI LML P R A, W5 T AT SR AL & B R AR R KR ) F X iE R
B, ARTSHHRSRANER, THRABLEAEFLFHRE, EATRAFTEHIFLOT ORE, HNFALBTR) %
AL, BT LERALARGEARIELE P BB, T HETH LA R WA, KLTAAP L2 FAMF L L,
BN AR 02,5~ =F Bk B R B, BRI, HET SR RABANK-OMS—2, MY T AMALMN EHMFS
25—k FBEORAAE, RATRBRKAETREMSEAAENT S, AALBRBATLE, AZRFOATARES
RABY, HETHRABRVLARLMNER, ARTARXARIMRA LA R EITEHHERERBHLANE, XRTE
RESBAK/BRAOENEAFRAAKAREAAE, RATOHSEBANA S, R TAIK S, WM ILB AL A A
HEE R B, BT RN E KR, ELTHAAEFHIRCIZ-CITHR SR ERH,

F @iF kH% BF AFML ARRHA AR

Advanced Liquid Fuel Production by Herbage Energy Plant Breeding
and Catalytic Transformation

Ma Longlong  Liu Qiying
(Guangzhou Institute of Energy Conversion,Chinese Academy of Sciences)

Abstract; With aiming to the three key scientific issues, this project conducted the production advanced liquid fuels from biomass, and
the development is listed as follows; (1) So as to the first 'key scientific issue, this project conducted the investigation on the the
component and - consiruction, and the function and mechansim of the stress—inducible gene during biosynthesis of energy plant such
as energy sorghum, The net mediation mechanism of secondary cell wall formation in energy sorghum by biesynthesis was elucidated.
The measurement platform and evaluation system for the genelic diversity of plasm germ was established. (2) For the second key

scientific issue, this project clarified the decompolymerization mechanism and product controlling pathway of biomass macro—~molecules
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in hydrothermal condition. The structure properties of acid/alkali treated lignin were explained and™the dynamical model of the

alkali dissolved lignin was built. For obtaining the yield of high phenolic s, the perative promotion mechanism of lignin

decompolymerization by oxidation and liquifaction was investigated under microwave irradiation. (3) For the third key scientific issue,

the study focused on the H, production by d posed products of bi , the liquid alkane fuels and oxygen contained fuels from sugar
derivatives by catalysis, and the liguid alkane fuels by phenol derivatives. The stimulated process was esiablished based on the principle
of Gibbs energy minimization and the hydrothermal gasification model and conversion pathway of glucose aqueous solution. The catalysts
contained Ni/Ce0,~AL0, and Ni/TiO, were prepared, characterized and their performance was tested in H, production by glucose agueous
solution, which obtained the H, yield of more than 90% and good catalytic stability. For the first time,we found that the mdiB gene
significantly affects the stress resistance and growth rate of the fungus, and thus influences the H, production rate. The mass transfer
enhanced micro— ligquid layer system was developed to achieve high yielded HMF and alditol by ome—pot conversion of sugar derivatives
Qnd the effective catalysts included functionalized nano—carbon and metal sulfates and phosphates were designed to the selective cracking
of bonds in sugar derivatives, To obtain the high yield of liquid alkanes from sorbitol conversion in aqueous phase, the highly active
metal supported on micro—/meso—porous zeolite was fabricated and the detailed reaction mechanism and pathway for products formatiion
were researched. The pilot scaled apparatus for liquid alkanes production from sugar derivatives has been built up on the basis of
scientific investigation in lab. To achieve the simultaneous conversion of cellulose and hemi—cellulose to platform (furfural, HMF and
levulinic acid, etc.), the new catalysts were developed and the formation mechanism and product controlling pathway was eclarified.
The effective duel functioalized catalyst and K—~OMS—2 catalyst were prepared and their performance was evaluated in hydrogenation
of HMF to 2,5~—dimethyl furan and partial oxidation of HMF to furan—2,5—di—aldehyde, respectively. We developed the new method

for obtaining lignin from the residue produced by acid—hydrolysis of sweet sorghum. The structure of the lignin was characterized in

detail, For better understanding the d posed hani of real lignin, we synthesized dimer models of lignin in lab. We prepared
the supported metal catalysts for hydrodeoxygenation of lignin derived oligo—mers and phenolic derivatives to liquid alkanes and the
detailed mechanism was investigated. The vanadium contained keteropolyacids was prepared to achieve oxidative decomposition of lignin
to aromatic aldehydes in alcohol—water system. The C—C coupling mechanism for Aldol condensation, Pinacol coupling and Friedel—Crafts
alkylation of phenol derivatives was studied, followed by hydrodeoxygenation to C13—C17 alkanes by supported metal catalysts.

Key Words; Energy plant;Breeding;Chemical catalysis;Advanced fuel;Basic research
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Depolymerization of Biomacromolecules

Qiu Xueqing
(South China University of Technology)

Abstract: For the purpose of investigation of the depolymerization mechanism of biomass macromolecule,some key scientific issues
were explored,including important factors responsible for the hydrolysis of cellulose,depolymerization mechanism of hemicellulosés and

cellulose,characterization of degraded products of lignin,and preparation of model compounds of lignin.The distribution of lignin,
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