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AL (NIRRT~ DZV T il LTz X ) —Vinh 13- 2 P~ LIS EREL,
UTD4ENOHERIND.

F1E TR Tl 13-74 P2 85ET 28, 13- 74 VU 2 LEMRT 2 0Ic2 g 7 — o b RlE
TLHLEM, =¥ ) —Ainb® 13-7 2T 0 2 BIREPICERT D, Z oo 1 >Th 28GRIy
MgO-Si0, Z W B  fiff & L CTHHT 572008 B LTI Z A 712 oW TR L=, RBICRR L OB L BRI
DWTR LTz,

W2E (XN Efle Limod ) —inh 13- X Vo ~ORLRIG] Tk, =4/ —nAnb 13- 7Y
T A~DOIALRIGIZEI T 5 MgO D&EIZ B 52T 572012, KB AT > 72 MgO & Si0, DiEM%2FnFh
SIS LTe. KBEB R ZIT 572 MgO OBE, 13-7 4P O@BIRKIT 47.0% TH-7=. —77, Si0, DBEE, 1,3-
TR ATAER L Do T T OFERIE, MgO DEENITZ ) — A b 13- 2 VTN T 52 L Th
HZEERLTND. WIT, 20 MgO Zfitit e UTHMNIFIHT H720ICF NV IICER Lic. B LIZZ V1T
TH )= 13-TEZ VT ~DEAV GG 2R Lz, ZOBA, 1,3-7 2 P OAREEIT 141 X 107
mol g' h'! Thotz. FNTICBITD In DEHRNTH ) =D 1,3-7 4 P x o ~O ARSI I B filivt:

EICRITT L SN L. ZnDEFEN 0725297 X 10¥mol g £ THRT DI, 13- X P DA
FCHRIEZS 141 x 105 mol g h! 725 2.07 x 102 mol g h TR LT, ZHBDRERNSZ LI In 2 b TN EH
FTHZET, =¥ ) —ANLI13-TE T OERHENRERTHZ EEALMNI L. £, #7285 Zn
DEFRPBERT D060, FRERD TH DT b7 AT & ROBREPEK Lz, ZORREND, Zn 2 XV
WERTHIETZH ) =AML TE NI AT E RAOBAKBRIGERET S Z 2L LE. &6
XRD JIEEITH Z & T, AL InJHFNZ N7 DO Mg i+ L BT EE2WLMNC L. £72, XPS HIE%
119 Z & T, Zn OFHEEPEKRT DI, XAV 7ICBITD O UEDETOREATHK/LX—7 5320 £ 02 eV
M5 5324 £ 02 eVICHKRTAHAZLEEZHALNC LI, ZNHORERND, Mg 7L B L7Z Zn 7R EBEOE
FREICHBLERIET LT, 4 /) —AnETE T AT RAOBRAKRRGHRELEZEEZOND.

WAI3E S~ MBI Zfiffit s LIz ¥ ) — b 13- H P ~DEALREG ] TIX, $2ETHEHL
7BV D SiJRTE Ge [RTAZETER LISV~ =T LZ N7 (LUF Ge-# V7 Lo R L LTHW:.
D Ge-H NI EEHRT DO, Ge-Z VI BRI KIET BREIEOFBE I &I Lz, e Lz Akgtig
KREVE ROREE, KEVE AR, JRUEHCd 5 MgO DELRIAIFE, KD, FEToH 5 MgO & GeO, D, KEVE Tk D




TNBNEEE, MBI T D, i b ZMEt LIRER, SRGREOHh T, KBGHIRE DRI LFEETH D MgO @
HREEORMENPKRE K Ge-H V7 BRICHBEE KITTZ L&, KBAAKEMBEITH Z & T Ge-¥ L7 BERKLT
EHTLEPDTHLMNIL., INOOEMGEMEERFT T2 2 LT, BEOR T Mg/ Mg+ Ge) 73038025
0.71 TTOFPFHT Ge- X NI EAMTEDLZLERE L. ZNOHDOAM LT Ge-# V7 il L% /) — L
R LG EATH 2 & T, REOF T Mg/ Mg+ Ge) 1%, 1,3-7 % V= o DERMGHRE L BINRIC o84 KT
ZEEWELMC L. EH O A Mg / Mg + Ge) 28 0.67 2753 Ge-# V7 DA, 1,3-7 4 V= v OBRIRFITHAK
KRaR L, ZOBE, 13- 2 VT OFREKIT 72.4%, 1,3-7 4 P OAERFEEIL3.3X 107 mol g h'! THh o
7. BT Ge-Z V7 IZHITF 5 O BUHOE T O & =1L F — L LREB AU 5N T 272012, XPS
HE & EREBAEREEZIToT2. TROORRERNSEM LT Ge-F /L7 IZBWTREOF T Mg/ (Mg + Ge) 23
BART I, Mg JR T35 ORI T OB KT 5 Z L 2P o0 Uiz, A LT Ge-# /L7 1281 5 Mg i
FEBEOBMBIRT-OETE ) —ANDbD 13-7 X% P OEREE & OBRNIZIEBIRER & 2o 72, Z Ok
b, AL Ge-Z V712815 Mg R LR OBBIR TN X /) —AnhbD 1,3-7 X Vo BRI T 5
T hER LT
54 TE [HEs] TIE, ARARSCOREE L BT HOW TR 72, AHFZE T 5 2MZ L7Z MgO O&E|, Z D Ge-# L7
BB Mg R FEEOBRERTFORENL, 13-7F P OARMEEDERIZE T 3 EROFHICHH SN S Z
ERMIEEND. TR D DOERKR O Lo T, B b@iEtEEZ R TG A2 RSN D Z LRI S,
F7o, AR TH LN LIoKEVERK & MEVE T 5 Z &L TEREND Ge-# V7 DERITIEL, FiiksrEm by
DEFEDO STt R T MR TH D EEZBND. ZDO0, ZOMABHFZRMEOARICFIHA SN S Z & 23
I,
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This thesis is entitled “Conversion of ethanol to 1,3-butadiene using talc and germanium
talc as catalyst”, and consists of four chapters.

Chapter 1 (overview) describes the background of conducting the conversion reaction of
ethanol to 1,3-butadiene. It showed that MgO-Si0; is used as a catalyst in this reaction.

Chapter 2 (Conversion reaction of ethanol to 1,3-butadiene using talc as catalyst) describes
the role of MgO in the conversion reaction of ethanol to 1,3-butadiene, and the catalytic
performance of talc. In the case of hydrothermally synthesized MgO as catalyst,
1,3-butadiene selectivity was 47.0%. The result shows that the role of MgO is 1,3-butadiene
formation from ethanol. To effective utilization of this MgO as a catalyst, talc is used as
catalyst. To investigate the role of Zn, the reaction was carried out with talc having various
concentrations of Zn. The increase of the Zn contents in the synthesized talc to 2.97 X 10™
mol g increased the rate of 1,3-butadiene formation and the selectivity of acetaldehyde. The
result shows that the Zn promoted acetaldehyde formation from ethanol.

Chapter 3 (Conversion reaction of ethanol to 1,3-butadiene using germanium talc as
catalyst) describes the catalytic performance of germanium talc (Ge-talc). In order to
synthesize this Ge-talc as catalyst, the influence of the synthesis conditions on Ge-talc
formation was investigated. As a result, Ge-talc can be synthesized by hydrothermal synthesis
and heating under nitrogen atmosphere. The Ge-talc was synthesized at the range of atomic
ratios of Mg / (Mg + Ge) between 0.38 and 0.71. The catalytic performance of Ge-talc
increased with an increase in the atomic ratios of Mg/(Mg + Ge). The number of oxygen
atoms estimated using the surface area and XPS spectra date. As a result, the oxygen atom
near Mg was related with the 1,3-butadiene formation from ethanol.

Chapter 4 (General conclusion) summarizes this thesis and describes that the role of MgO

may enable me to synthesize catalysts to promote the conversion of ethanol into butadiene.
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