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ZNE 1%, [Study on Hydrodeoxygenation of Biomass—Derived Polyols to Value—Added Chemicals on
Carbon-Supported Metal Catalyst] (BRIEHFEFEBMELEZ oA A~ AHRR Y A— /L ORKFEHIEER I &
LT EAICET 2858 LB L, #3CTEPN, UTFO b5 ENOER SN TNS.

% 1 2 [Introduction] TiX, AFZEDOIERL LT, A I~ ZAHKR ) F— L OEMIMEET V2 —1~D
EHEEZ L E2— L, N A=V OKFBBEEFE LS HDO KIG) ZFHB75 L Ik, FRISEET S 5 HE4
JBEBERICOWTHERL L TV D, £ LT, RIS THRIICHR Y A —v 0 HD0 RIS E TS5 2 &8
T & 28 (Cu) BRI LT, A A U ZSHBRE & BB IR & U 72 (RBHEFFE BAE O Frl sk 21222 L, Z oif
ROHEMEESR, BLUGHIOHMEZRL TN,

%5 2 3 [Synthesis of carbon—supported Cu catalysts using ion—exchange resin] TlX, Cu %A A AcHatHEr
L7eA 22 HaRfG 2 ANTEPE T AR T TR T 5, BIBlIRRIEARE L T o, FMETREEC LY, kit
P A X3 156nm D Cu PRI -2 50 wthll LD @HEF & CTHRBICEE STz, RFHEFFAE (CulC i) D
UKD LTV D, EHIZ, Cu &= 732D L M) ZRIFHA A BRI HRF 95 2 & T, Cu & Mg 2SEE
b &=t (MgCu@C filfft) ZFAT LTV 5. Mg i, Mg2+& Mg0 ORETRFEHMKR LICH B SNTE Y,

B BSEEEIE L T BURFBOWBERMEN D, Cu ORI L LM ORG 2 /R L T\ 5.

%5 3% [Conversion of C3 polyol to value—added diols over carbon—supported metal catalysts] Tix, Cu@C
filhftt, 3 X O MeCulC il 2 FAV 7= C3 R U A —)L (U ku—L) nb 1, 2-7 080 P — )L~ DRI D
W, KERE, BUOSRE, 38 L0 Mg IR NBUSTEMEC RAZ 982, 70 & QNS H AR & B A i % SO
FEHZ AW SRR OMRFHE I L T 5. ZOREE, HEARSUGREI, Rk N % oK X
e Ruxy 7w hrogle, Efe Fudxi 7t b rOKRFERIZED 1, 2-F a0 D — )L~ OB B L
DHBRIETHDHZEEH LML TS, £z, CCRAGOUMIZLZ=F L 7Y a—1%o 2 {bamot
R S D728, 1,2-7 w0 UF— MR LT, 94 C-mol%EA EDERIE (LK) 88 C-mol%) 7§ Z &
ZHHNTLTWD. S HIT, Mg 28N L7z MgCuC il i, BUKRIGDREIZL Y, 7V tu—Ahbo 1, 2-
TaR DA NVERKIEPMEESND Z EEHONITH L &I, FfEE, 5 EIOM Y IR UKISHER%IZE
WTHAIH & REEDIEIEE 1, 2-F a o Vg — VB2 R T2 L 2 FEIEL TN D,

% 4 £ TConversion of C4 polyol to value—added diols over carbon-supported metal catalysts] TiE, Cu@C
filfi, 35 O MgCu@C filfit 2 iV 7= CA R Y A — (U 2 U h—L) b 1, 2-7 & o IV — L~ DU RIT D
W, 3 RIBRICAKSESE, ROSIRE, 3 X O Mg BN SONTEMEIC KT TR, 72 b NS H A A & R
AR % SOSFENZ W72 SOSIRBE OMGET 2 0 LT 5. OSSR, E3MGRKEE, Rino iRz,
Alick Rafodik (16ik 2 fORFICHES LI 0HFE) 23 Cu RITEEL, 347, 4fiOIHICE Fa ¥ iaok
FIEMBERCDET T ETL2-T X U —NANERT D, BRI THDLZEEZHLNIL TS, —
77, Cu@C b~ Mg IRIMT £V 1, 2-7 % VA — VAERIERIHI S50, 7V Er—L bz Y
F—=InBD 1, 2- VA — VAR R ENENRR D7D LHEE L TV 5.

% 5 % [Conclusions and perspective] TiX, ARWFFRICE VB ONTBREZRET 2 LI, 4% OBESOREYE
IZOWTEKR LTS,

INEET DI, KL T, A A~ ABHRRY A—A0ED 1, 2- VA —VERICK LT, @itz 3k
FHRFHRR A OFIRNE, 70 6 ORI X 2R U A — L OKRFALBEERE GO RN MR 2B L0 THY,
THERLVCTEEREMRTDEIANKEIWV. Lo THRBRIUIE L (T5%) O E LTHAMIER S 5
HOLBOOLND.

i3« FRSCEEBIL, FI3L 2000 7 & 9532 300 354 1 HT ORI 57, b L <ITTEL 800 5% 1 FRE L T 723w,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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This thesis, entitled "Study on Hydrodeoxygenation of Biomass-Derived Polyols to Value-Added Chemicals on
Carbon-Supported Metal Catalyst," is written in English and consists of the following five chapters.

Chapter 1 presents the background and the motivation of this research. The goal and scope of our research is given, which
is to achieve effective polyol HDO under mild reaction conditions over prepared Cu-based catalysts.

Chapter 2 propose a novel method to prepare Cu-based catalysts for effective polyols hydrodeoxygenation (HDO).
Characterization results showed that the novel Cu and bimetallic Mg-Cu catalyst prepared from ion-exchange resin exhibited
confinement structures where small metal particles dispersed on carbon support, which make it a promising catalyst for HDO
reaction due to its high metal dispersion and high sintering resistance.

Chapter 3 present the application of prepared Cu@C and MgCu@C catalysts to the conversion of glycerol to C3 diol. We
discussed the effects of catalysts preparation method and the effects of Mg addition on the catalytic performance of C3 HDO.
The results showed that Cu@C exhibited both high activity and selectivity due to its high metal dispersion and inert carbon
support, and the addition of Mg significantly enhanced the catalytic activity by promoting the dehydration of glycerol, which
is the rate-determining step in the dehydration-hydrogenation mechanism of C3 polyol HDO. Furthermore, the reaction
conditions were also optimized, and we also test the stability and reusability of the catalyst.

Chapter 4 present the application of novel catalysts to the C4 polyol conversion. The addition of Mg showed negative
effects on C4 HDO. We investigated the reaction pathways and mechanism. Combining reaction results and literature reports,
we purposed that C4 HDO on Cu catalyst starts with the adsorption of terminal vicinal -OH groups on Cu and followed by
substitution on adjacent free -OH groups.

Chapter 5 ends this dissertation by drawing conclusions and giving some prospects for future work. Using
biomass-derived polyols as feedstocks to produce value-added chemicals has large potential, but this process still needs

further optimization on catalysts, reaction condition optimization, reactor design, etc.

i FSCEEIT. FI3C 2000 52 L He3C 300 5B 1 ET ORI 50, b LIFIEI 800 FEE 1 MR L T 230,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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