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Development of Pt-based dehydrogenation catalysts
used for the synthesis of butadiene

BEIZHERMERPZHNA =W 5L
Graduate school of science and engineering

Hiroshi Miura

Abstract

Dehydrogenation of n-butane was tried over Pt-Sn catalysts supported on various oxides. In
contrast to dehydrogenation of propane and isobutane, catalysts supported on ZnAl,O; and
Fe,0;-Al1,05 suggested lower activity than alumina supported catalyst. Instead, Pt-Sn supported on
MgO-Al,O; suggested excellent activity. At higher temperatures, addition of excess amounts of Sn
was effective to keep the activity for long time, without deactivation. However, larger amount of Sn
addition caused loss of Sn during the preparation process, because volatile SnCl, was formed. We
tried alternative method of preparation. We tried to prepare binary oxide SnO,-Al,O; by sol-gel
method, and then Pt alone was supported by impregnation method. In this case, formation of SnCl,
was avoided and loss of Sn in preparation procedure was negligible. The Pt/SnO,-AL,O; catalyst

prepared in this manner suggested excellent activity for n-butane dehydrogenation.

1468

1,3-7 4V 3, FICRYT 4P 2T R(BR), AF LT XY= A(SBRICARFESNLA R
LA OGHBIEO T/~ — LTRSS T2, EREBIREL UL, =F LTI hToF
TY IRV ORIE CA BahbOSHERRRET Lo TS, T, HEE TOE—4UE—
A BRI, 13- T AV U EEOEMA T RSN TN,

AW TIE, BEEMICWAIDH /2 1.3-7 4V ORE T o 2B RELT, A HE S
1R HID n-T7 2 O K FE RGICHE B Uiz, % OFFF Pt-Sn AR O A RS2 H 72 it i o
PRFEAAT o2, Fie, EIIARER RAZR LI Sn IRMARELZIE B L, Sn OWRIN T A A IE P~
OEBERELL.

2. BaOER Pt RMEEAV n-T VB KR RIE

& % OIEFF Pt-Sn fil 4 B e -7 4 U K R RUE O R4 Fig 1.10R . MgO-ALO; # iK%
WA IZ 0T, b OIR(ERE 1,3-7 4V T R AR L, BEICEES LA MEISh T,
Fiz MgO-ALO; HBIKZ VDL, RFEBERABESTIC, 7TVEE 1,3-T 4V 2 TR IRER N
EWIEDHER TED. IRVT, ALO; HBEPEN TEY, TRETICH A NTrRy, ST Z K
FRISIZENZNE D THDHELTZ Zn0-ALO 81KV, Fey05-AL0: 48 (K% Fi - fil i Tlalia b s
BIETEE S LB LW R RoT, Trsy, AV T XU BARRRICIEOTIE, K 15 F 500

-2-






OEBPS/images/11.png
(ers—&Y)

TR 23 E BN R K

MESFXELE— 2L &

TR 23 EEEERFEERBYHAERL 10 A 11 B (K) 14840 20 DEEE 2 SHEE S8
FILBWTITbhEL. EREHERE, BIMAETEOMMSEEREELTRoCOIRZESI
XA —HPRORELZBVEOVELZ. BEBLIOCHEO B CTERBMEEHAL D
Fx, MEFEEICBTL2EME, L THMORBIEHLLODRIRVETTVIZNENIF &,
BT LOBMENHVELT.

K, BILEHE (B2 XiEt 2 —, BEREBNERZERZE) ORRXOZLIZICk-
Tﬁﬁﬂxn IR HERFHPERZERZER) 0LV IONHVEL. B EH#E
DORELZMZ, B EBREFEBFIATRoTODR 41, WD T EBIZ OV THESE R, ER
DR/ =BV L TRV 2 ) REThHAHLIR R, HNSHE X ELE. W CE M fE
BEOMMELNEL CRAEEMRLR MR FRMETRE 4 —) HORBOZLENBETONE
L7z ISR = ERBM OB B ISRV ST20ICH, SR ERBLANILRS B ERICE
% 3R OFAI, TbbREEOR A, EHEOHIR, 58O R OBEICE S, EIERS)
Mo, RE, EROERICED, ERBHORNEEO EIcHohREeii@E, thaic
EHRCEDMBLLTERL, BT THILICHEDLIER, BHOHEICL> TRADOEIEICRDE
BUET, Lk ~bhELE. RICBMEFEBICL> THEMET DI, BE T80T, BFED
J5 % INEBRE ) OME IR T A ORI EROPRIRVEGT L LT, Btk IS IR - B0y
WEBL S —ROZLFICL> THAPAL b EL 2. EREW 2> TODHIE - 413, B
EBROERLERLECE A LT, ERICESNIBM IR T HREBOBEFESLELIC, D
hERE EFONDINCERFHOM EICEORTFIIEROLRNEVI BV LIZLSTT.

SEIORERS, BB BEARE S CE R EL . MEMARETLZLALTLLEET
bHLTFAEEAN, DL THEROBIEICRIBMOILEEZL—MICRNEENTT. & E
REOBHYERICETHEMHITELELR ETTR, ERCBHMERZITRIFT 2 OB
LREBETT. Zhdh, BMERZES, TLTCHPEREBE OESAL, BIMERNIVE
WREECITRbI T, ERENLEBNIRRNFEE TEDII, BIEmEF hEERLVEEE
TOET.






OEBPS/images/04-08.png
THWEEKEOBIEME ROEICIVAECTOREL, ZOHBEICOWTIIBRAE TERVIREN
E3¢ AN

EEEEY AR E KRB OB R B KIS KD BOEME O R RIT, MRS o R E
IZEAZENALMCENIZEND, ZOMBI T PG & CL 2E52ICKIBLTNTEH DNA 8o
BAAGIZIE 3 (AT L QOB H OLFRR T R&THhA). DnaA 42 /37 8% ATP BUCHEME(LT 50
BRSO R X A B AL ORI R LB O 2B L Th T, PG & CL E0Tidid
PA 72 bR OTEM A D ZLE /R LIza—1 /3 —2 (Kornberg, A.) O in vitro DFERNHHZL,
F D BEE RIBE R Tl B R B RIRD PA L CDP-DG OFEMNAZNEN 4.0%E
3.2%Y, BEMEDOV IR EL TEAR 7.2%I10b 25280, ZHBEEEDY L BEE 53 DnaA #2 /37
EOFEMACICRHA SN TOLbOLHEE LT, EEE, DNA R %ISR HEiS% DNA ©
SYARL, WA CIER IS — E(MFALTRY, ERMAABOL AT AMCRFIT ROV EHEESH
7= URBLED, RER).

ZOHEENIELWETIUE, LppAK Z % E 4 2/l T PA & CDP-DG 2380 L CHE AN ME 5
ZE(E 4 e HOIRRE L, DOV IEE OREVBIZLY DnaA #o 7B OBIEME(L N TEARIRDTI0
LEZLND. ZOREDERZROINTT D720, rnhd R EERBE) NG ERIEE RFICE
AL S, LppAK Z 3B ST TZOWMBOK T 2R LI R, rmhd ZEROE AL
TS TEDIE WY TV ASRAZERHB LT GhAREEAD RER). T7bb, WA H LI
M, A F 7.2%MRE OEEIEDOYNEE (PA & CDP-DG) 7°5 LppAK OIERIZA 2.4% M3 kb b
LIzkY, BEE TR TV NEE 53 VB L C DnaA OBIEMEL A REELARY (72721, DnaA-oriC DNA #
BURE 1A RN OO R ICBE DS AT REMEDL T E TE22V 2%, DNA BB H KR 72 LHE
TETED. ZOIINZLT rnhd ZEROFAIEOEEME OV NGB AN %M e o0 e 7t (5 3 27 L
ACELRDPFETHIENFER TEZ. LnLaendn, Ipp RIAZE RN dnad B E KL RKO
FIREZHAEE I CEREL, VVRE SR RBEEROLEFICIVZORZENEESNDI LR
rnhAZEFRIZEVV R G AR E ROREESZENZ T2 (LTS, RIER)RE O, HFE
ME RS R BRI T, BV U EE O DNA 8B 6 12381 25 #14 k(S HAE T 57
BIZIL, DnaA #u /3 7 T OTEVEIRIEL DNA B 1A AT AHSEEIED VIR B R AL C =B Icy
DISHEREL T2 D &G FL L THONCT DU ENRDS.

ANCHVEDERRIFFOUBF AU D RELHAS TR

EEPEY R CAE AT HH0EFIE 10-N-nonyl acridine orange (NAO) TRBE Mfaz Y@L,
HORBEMBE CBIE T LR, MO ML 5 HIFEOBIZCLAR A 2L TREL TS
ZEMRRHENTZ. NAOIZZ L OEMEDOY IR ICHE & L Tk @EEERIE T2, CLIC/HE& L
BRICIZRI R SN D H A D AT MUIFRBA~D LT MR RO, CLBRBIET DR AL TIEREDEK
HbBHESND. ZOXICL TREFRKICELCLOBEL, KBEOARLT, i EHE £
Pseudomonas putida THELEIN TS, PGETEEICKIAT HApgsA MR JFALEAHELL) T,
EEMEZ R TR AR T IR PA ASHBAR Wi &y RIBBE DI RTEL TOHIER, TH P ARED
L A7 27 (Mileykovskaya, E.) HIZEVFTIZi> RSN, ZORBEICLYPGE LUCLE Ki8
T B THIZITIEH R LM 7 AR S QD EE 2 HND.

KBE BT, MR BICRBETS CL IEMIaS ZICEE L TWDIENRIR TS, T
Db, IR TS RPED A LML H 9 TR 25 K512 < MinCDE 0/ 7 BIZ L5 2 2
TADRHBNDLD, KIBE TIEIOTAT ARELLMLI=DIZ CL BB ELSIZ. FaT )l DkE
1y TvZ FsZ 22 /X7 B L, MR o RIBE th g (FR3H) o i BB R Eo TV MRICESRL, £0

-19-





OEBPS/images/05-08.png
(3) L. Cranberg, “The Initiation of Electrical Breakdown in Vacuum”, J. Appl. Phys., Vol.23,
pp.518-522, 1952,

(4) S. Fligge ed., R.H. Good and E. W. Miller, “Handbuch der Physik, Band2l
Elecktronen-Emission”, pp.176-231 Field Emission, Springer Verlag, Berlin, 1956.

(5) D. Alpert, D. A. Lee, E. M. Lyman, and H. E. Tomaschke, “Initiation of Electrical Breakdown in
Ultrahigh Vacuum™, J. Vac. Sci. Technol., Vol.1, pp.35-50, 1964.

(6) R. Latham, “High Voltage Vacuum Insulation (BASIC CONCEPTS AND TECHNOLOGICAL
PRACTICE)”, pp.128-154, Academic Press, London, 1995.

(1) AAA{LERE, “(LFHRB No.16 W7, pp.11-30, FE&HF 57—, 1977,

(®) HHFRME—, FFOPek, By, B B, TN ES, aFRILE, HEED, B —2%,
“EBFOHK”, pp.90-165, IHALLFETATTU—16, HITHIAR, 1978.

(9) THEFRFEMARMY SHETE R BRMZOEE R (REE @IfR) &,
W28 R 7y FERER (1980), ST (1981), BfiH (1982).

(10) B TR, “FEIFMOD O T —FLE”, CQ HIftL, 1986, Z2b TN HIR LTI
THEREN T D Rs —Hi (30 .

(11) K. Ohira, A. Iwai, S. Kobayashi, and Y. Saito, “Parameters Influencing Breakdown

Characteristics of Vacuum Gaps during Spark Conditioning”, IEEE Trans. on Dielectrics and
Electrical Insulation (DEI), Vol.6, No.4, pp.455-459, 1999.

(12) S. Kobayashi, “Recent Experiments on Vacuum Breakdown of Oxygen-free Copper Electrodes”,
IEEE Trans. DEI, Vol.4, No.6, pp.841-847, 1997.

(13) fufEth, “ar v a—2TROEEOPOETF", FHAE, pp.4-11, 130-138, 1992.

(14) Y. Tto, Y. Yamano, S. Kobayashi, and Y. Saito, “Vacuum Electrical Breakdown Characteristics
and Surface Condition of Ti Electrodes with Oxidation Conditions™, IEEE Trans. DEI, Vol.13, No.I,
pp.98-104, 2006.

(15) BAES, ’AY &, ERES, AEHZ, ElEW, HES S, “BUUQBEEELT 2
DHASGHFPE”, HZE, Vol.45, p43-47, 2002.

(16) HFFBUF, KFE—, IAE—, FERES B, “FU22 iR UG i 4812 02 2 Sl 3 ) P A
O F ifii R B IS K OVHE R A SR A A E O Z AL, ERF R LEE A, Vol.119-A, No.2,
pp.197-202, 1999.

(17) EiD—2, “@E R T COXREBR", REF, Vol.14, NO.1, pp.48-52, 1993.

(18) flziE, FNEE, “5H—FEEFREFEORNR (EROBHES)”, REF, Vol.28,
No.3, p.127, 2007.

229





OEBPS/images/10-04.png
TR 23 EE SOETICLIHR T ROBRERR

© BUKISHT - BEXFTRESEMRRED
BT pHERRL N Tmg 2

BkEAR 8H26H 128148 3/ 128 HREAEE
KB 11:45 13:55 1405
TUESTHERE 80 210 190 380 i
IKFAAVRE (pH) 74 87 83 58 9 K
EYNEFHERERE (BOD) 600 ik
FEER(SS) 600 ik
JILRILAFTHL (BpliEd) 30 LT
ZREHE 220 630 490 240 it
HERE 2,00 5.40 340 32 K
KRHBE 110 310 150 220 i
HREYLRVZDIEEY 001 LT 001 LT 001 T 01 UTF
TTUALEY 0.10 AT 010 UF 0.10 T 1 UF
HEHEEY 1 UF
SARUZDILEY 0010 LI | 0010 AT 0010 AT 01 WUF
HNEYDLEEY 005 LIF 005 LIF 005 LIF 05 UTF
HERVZDILEY 0010 LIF | 0010 LT 0010 KT 01 UF
;;ﬁﬁ&um#;wk REOWOKEIE | (0005 T | 00005 5T | 00005 T | 0005 WT
R)EIEE 7= )L(PCB) 0003 LT
r)yOnIFLY 00300 LI | 00300 BIF | 00300 LITF 03 UTF
FhSYOOTFLY 00100 LI | 00100 BIF | 00100 LIF 01 WUF
D27i=1=F 00 00200 AT | 00200 4F | 00200 LIF 02 UF
POE{EERSR 002 UT
oty 00100 LT | 00100 AT | 00100 LT 01 WUF
TLURUZDEEY 0010 AT | 0010 LUTF 0010 AT 01 WUF
JT/—)VE 0050 AT | 0050 LT 0050 AT 5 LT
RV ZDIEEN 0.10 LIF 010 AT 010 AT 3 LT
HEINRUZDILEY 020 010 AT 010 AT 2 LT
ERMSERUZDIEEY 10 LT 10 IF 10 LT 10 UF
BRIETUVAVRUZOIEEY 01T 01 UTF 01 UTF 10 YT
YALRUZDIEEY 005 AT 005 AT 005 LUF 2 LT
[F5SFRRVEDILLEY 100 LI 100 BT 100 LT 10 YT
SORRUZOILEEY 080 LI 080 AT 080 LIF 8 UTF

_42-






OEBPS/images/12-04.png
Yamaoka Y, Yu Y, Mizoi J, Fujiki Y, Saito K, Nishijima M, Lee Y, Nishida I.
PHOSPHATIDYLSERINE SYNTHASEI is required for microspore development in Arabidopsis
thaliana. Plant Journal. 2011;67(4): 648—61.

Matsuoka S, Hashimoto M, Kamiya Y, Miyazawa T, Ishikawa K, Hara H, Matsumoto K. The Bacillus
subtilis essential gene dgkB is dispensable in mutants with defective lipoteichoic acid synthesis.
Genes & genetic systems. 2011;86(6):365-76.

Inoue S, Ejima K, Iwai E, Hayashi H, Appel J, Tyystjarvi E, Murata N, Nishiyama Y. Protection by
a-tocopherol of the repair of photosystem II during photoinhibition in Synechocystis sp. PCC 6803.
Biochimica et biophysica acta. 2011;1807(2):236-41.

Kotake T, Hirata N, Degi Y, Ishiguro M, Kitazawa K, Takata R, Ichinose H, Kaneko S, Igarashi K,
Samejima M, Tsumuraya Y. Endo-B-1,3-galactanase from Winter Mushroom Flammulina velutipes.
Journal of Biological Chemistry. 2011;286(31):27848-54.

HEE ERGEER

Oh-ye Y, Inoue Y, Moriyasu Y. Detecting autophagy in Arabidopsis roots by membrane-permeable
cysteine protease inhibitor E-64d and endocytosis tracer FM4-64. Plant signaling & behavior.
2011:6(12):1946-9.

Takatsuka C, Inoue Y, Higuchi T, Hillmer S, Robinson DG, Moriyasu Y. Autophagy in tobacco BY -2
cells cultured under sucrose starvation conditions: isolation of the autolysosome and its
characterization. Plant & cell physiology. 2011:52(12):2074-87.

Tsukahara S, Tsuda MC, Kurihara R, Kato Y, Kuroda Y, Nakata M, Xiao K, Nagata K, Toda K,
Ogawa S. Effects of aromatase or estrogen receptor gene deletion on masculinization of the principal

nucleus of the bed nucleus of the stria terminalis of mice. Neuroendocrinology. 2011;94(2):137-47.

Xu Z, Kaga S, Tsubomizu J, Fujisaki J, Mochiduki A, Sakai T, Tsukamura H, Maeda K, Inoue K,
Adachi A A. Circadian transcriptional factor DBP regulates expression of Kissl in the anteroventral

periventricular nucleus. Molecular and cellular endocrinology. 2011;339(1-2):90-7.

Takezawa D, Komatsu K, Sakata Y. ABA in bryophytes: how a universal growth regulator in life
became a plant hormone? Journal of Plant Research. 2011;124(4):437-53.

Takamichi Hirata, Naoki Takeda, Chihiro Tsutsui, Kanako Koike, Yuichi Shimatani, Takafumi Sakai,
Masahiro Akiya, Akira Taguchi. Measurement of Contractile Activity in Small Animal’s Digestive
Organ by Carbon Nanotube-Based Force Transducer. Japanese Journal of Applied Physics.
2011:50:030210 (3 pages).

_48 -





OEBPS/images/13-04.png
<Ipa >

1. BB~ AI—T T (RS AR Z—53) 120 T
2. RSP EEUETIZONT

3. KRRHEE

4. ZOfh

F2El SH30H () A=V (5/30~6/6)
<hEEE >
1. ZEEHEOZ T AN

#30E 108170 (B)&#%
<HEFHE>

1. NEEIC LA 5
A AR FE AR S Bk
TR 224F FE P ELIR
HAK A — R
SR K R 53 BT
HMZEESWE

7. O
<ipiHEE>

1. BB AR

2. Zofh

=RV SV )

FalEl 1A13A (&) A—VHEE (1/13~1/23)
< i HE >
1. BILRIEZ v~ N7 57 8 5y 7 4 8 NanoFrontier-e LD # fif %%
2. BNLE R AE AT E T BMAES-41008 (i
3. FELZ@RE T BB TecnaiG2 20 (i
4. ERHAREHIER

sE 3A6R (k) &
<HEFIE>
1. FéERETR
2. PV - RERIC LD Wk - iR
3. EMZEAEAWE
4. TAB VA BIT — G5
5. Zoft
<iHHmHEE>
1. PR3 E TR BUT IR IR
2. e s =R~ AZ—T T OEH
3. B REAREHOETEIIONT
4. BERER FEBRPELIEO S HRIZOWNT
5. EBRRFEFEY LI AR EORELIZONT

-59-





OEBPS/images/12-02.png
Ishii A, Asajima K, Toda T, Nakata N. Synthesis of titanium(IV) and zirconium(IV) complexes with
an [OSSO]-type bis(phenolate) ligand bearing a trans-Cyclohexane-1,2-diyl ring and I-hexene
polymerization. Organometallics. 2011;30(11):2947-56.

Ishii A, Asami S, Fujiwara Y, Ono A, Nakata N. Syntheses, structures, and complexation of cis- and
trans-cycloheptane-1,2-diyl-fused ~ crown thioethers ([12]ansS4).  Heteroatom  Chemistry.
2011;22(3-4): 388-96.

Ishii A, Toda T, Nakata N, Matsuo T. Coordination chemistry and organic synthesis utilizing
cycloalkane-1,2-dithiol.  Phosphorus, — Sulfur —and  Silicon and the Related Elements.
2011;186(5):1169-74.

Ishii A, Yamaguchi Y, Nakata N. Fluorescent 3-methylene-2,3-dihydrochalcogenophenes

incorporated in a rigid dibenzobarrelene skeleton. Organic letters. 2011:13(14):3702-5.

Kato M, Hida K, Fujihara T, Nagasawa A. Ferromagnetic Spin Ladder System: Stack of
Chlorido-Bridged Dinuclear Copper(Il) Complexes with 2-Methylisothiazol-3(2H)-one. European
Journal of Inorganic Chemistry. 2011:(4):495-502.

Kato M, Izuka S, Fujihara T, Nagasawa A, Kawai S, Tanaka T, Takayanagi T. Electronic structure
calculation study of metal complexes with a phytosiderophore mugineic acid. Inorganica Chimica
Acta. 2011;370(1):304-10.

Kato S, Ishikawa R, Kubo Y, Shirai H, Ueno K. Efficient organic photovoltaic cells using
hole-transporting MoO; buffer layers converted from solution-processed MoS, films. Japanese
Journal of Applied Physics. 2011:50(7, Pt. 1):071604/1-071604/5.

Kuwabara T, Saito M. 1,1°-Di-tert-butyl-2,2',3,3',4,4',5,5"-octa-ethyl-1,1'-bis-tannole. ~ Acta
crystallographica. Section E, Structure reports online. 2011;67(Pt 7):m949.

Machiguchi T, Hasegawa T, Saitoh H, Yamabe S, Yamazaki S. Solid-state thiotropolone: an
extremely rapid intramolecular proton transfer. The Journal of organic chemistry.
2011;76(13):5457-60.

Murata R, Yago T, Wakasa M. Cyclization reaction of diarylethene through the triplet excited state.
Bulletin of the Chemical Society of Japan. 2011;84(12):1336-8.

Nakata N, Fukazawa S, Kato N, Ishii A. Palladium(IT) Hydrido Complexes Having a Primary Silyl or

Germyl Ligand: Synthesis, Crystal Structures, and Dynamic Behavior. Organometallics.
2011:30(17): 4490-3.

- 46 -





OEBPS/nav.xhtml


    

      目次



      

    



  

OEBPS/images/10-02.png
TR 23 FE RESWAT (BRRILERR) FE)
[ RF]
AR 23 4F
4H7H TS AR 2 SRR AT TSR 1) 70 %

[ RERBERALIE]
IREER
AR 23 4F
2A2H 1 [EHERCRBERLE 1663 L 3H30 AET

HERER

AR 23 4F
6 A28 H 1A ARCREERNEZR O HRGRIEIR 4436 L ERAD  233ke
8$A4H H20E AHSRFEIOMES RO AHCREER 13671 EA  65kg
9A2H H3E AHSRREIOMES RO AHCREER 67T1L EA  195kg
9A2H HalE AHSRREIOMESOE AHCREEIR 12351 EiRe T2kg
NnNA7H HSE AHSRREIOMES O AHCREEIR 24541 ERA  114kg
12A2H HolEl AHSRFEIIOMES O AHCRFER 1821 ERe  92kg
2A2A H7E ARSRREROMES O AHSREEIR 12171 ERA  156kg

SRR 23 4
2H10H H8m AHCRBEIMNEZIOOE AHGREEIR 19951 B 11lke
3H2H Folml AHCREERNEZIOOE AEGRER 7501 B 49ke
3A2H H10F AHRBEINERGUE HHGREER 961L EF  Sokg

[Z 0]
4H14H 1 E BRSS9 4
4H19H H20E BERERAS 84
7H27 ~29 B 527 BRSBTS - i RS
12A7 ~9B 529 ERFSREZESRASE - THERSM

TAGERAHAR ST (pH, AKiRZER, A 2 EIeRE A 2 BRI LEn 21
—SEWEATERR FAGER~EH 10 AETICHE

HENFERAAEIAKE T (FRILL T, BA 1 [E)

FEHABEROEMENL (BH)

-40-





OEBPS/images/14-02.png
Ing(4

< ikH)

I - [
F 7 a—LC B ik oy i Gk WA . 8
HE B 5
WA 2 1 4y B A B e T 1 1
TALR—T
JEHEE - 3
A BT i 314 LB IIPN 2 13
s — Lt 4
EHR T 0—7 FEE e %wE iz 2 2
- T A AT 1
i85 53 AR E A A R o P . 10
(4 LEIEiIPN 1
JE AR 7 BT e Tl — 11 46
B — K Ak 30
AR P2 A AR A BT Tos— Tk @ 2 3
5y fie i A AR BT Tos— Tk @ 1
7R T S (120kV) HE &r HET 4 4
%A T B (200kV) Ts— Ak W 2
5T A A 1
S AL — Y — ST A f /g (- 2 13
Tos— il % 7
WA BT T A R HT ik oA — = g 9 10
ek BN TR 1
e T % — 5
R X T ORSEAL) EN 2. N 7 46
it pE A T 1
T s— (2 30
XA BT Tos— Tk @ 3 4
el 70K R XA ] 7 2 1 (i) ik LIPS 2 3
I N [ g 1
18 HE T 93 R X 7 2 (R s k@ 5 6
sERRR X TR ORPR) | ey — R P 1
AL W E— 1
CCD # HA 75k it il 385 T 2 e E% 2 5
s — R M 2
B CCD Y BS54 2 Tos— IR P 1
WIS T~ Gy B JEHEE WA 2 3

-62-






OEBPS/images/07-01.png
(forum in FORUM)

_|
nn}

AL R SR RS ATS 2T b DB IR

MEOMZIRL5— RS

RO TR AR Ty TAREARNTS AT 21T AR 4 AR SRS NV BRI OIS B4 (NMR,
TNA— A RE L DRXA00)Z, Sk 20 4EEEC/ T4 T 0—T7 2455, BRREE( RSy Tk
KT AT DELTEEN DTV AT AT Tz, ZHUSBEF ORGSR SIEAERE - o~ C 2 R ORAER
AR ORBIRERA RS DRSO, (R ORERAIE ) TTREL 2251200 T/, i@ ORERRIE
CTHlERHORE AL 7D T A ATREL /20, BRERITEE O —F — OB EEICERS T

LanL, k23 483 A 11 BAFRICRAL T BT APEPER O HIEEh - L > OB(RERIG 28705 L<
HBISE 2 RREL 2a 7. FROOBEERA 3 5 (300, 500, 500 MHz) (ZBIL CIEPAR 21 4EREIC 2 THL
BRI CEHSN COZbOT, YARED T T CHIEBIO KRR BT/ > T= DX T
Itz (BB —236U) H BALHS RFPEMHEOHEIZBIL Tid CACS 74—74 No2 ISHELEE~TH
%).

FEFIAAEHN S R THHZERe, BRI, FREEIEN e AL 2 —ME— 3B T b7
W, FRIFILOKFPUTIMOZERE, =—P—D IS0 RADI T TR R I8y TG
W AT OB IADENIEREI TITON A ZENBRICRESNI (£ 0%, BIFFICKAEIRTRICE > THE
SNAHZELIRol2) . TNI = A A AL ADWH I hdoC, SERR 23 4 12 AT~ o bR BT DM,
B RBIRERG ) A A7 00— VBRGSO LR R SRy T ARIT S A7 2 VRIS 528
Ligofz (o 2 —TOREFRE AV400Cryo) .

ZOVGAF T =T (I FGAF T TN 74— DI BFIERA R AT M Lo THENIY LA A% L,
B AR BT RF A VRO VT 2 7 ARG 20K1 0 TVD. ZHUE 1 KT F i S—ITEAS
AU BT AR, 20T 7 S —CHZARET BBROWEE FV - CREI 5L DU AT K Th5. ZOKR~IY
LHA [ 20K 2T RE A VET VT v T ZARERIRETHEIL TD. EBIC RF A VA ELZEMT 55T,
REHIERHIORE CRIET DN FTREL /2> TS,

AEPEASIIZSHEHE AVANCE [MIZAT DT AN HETHN, HERD S N~ TRELZHIE
WAL T VAN ), @H AT I IV, T VAN SifiRieh FHL TR Clob. ek DRX 43 ¥eat
ICHARBEYTAA T 00— T DVEREL SOITFET DT EDEIEND. 7, BRER A IR B Cli~ 2
T hERHTID, RS v LT Do TN, HENGRRIERS UL V2 DRX400 0 /24 —/LR~
Iy M TR IIEF NS o TD. ATRRRES N BREREA 1 IHHD Ascendd00 L72>T
W%, JITE -AEHT 177 1N Topspin Ver.3 &7eo7273, GUIIEAD 3 #fE0D Topspin Ver.2 LFEERODHODE
THY, =P —PEMEA LI ENTH ). ARV AT LOT 1—T] i4viﬁllﬁ7h“7ﬁﬁfx57/r7’
(QNP 711—7) ThoY, KFL(H), RFHAC), B (N), VA% CP) SE TREAR SR C %, 1 1
ALY AT MMEA R U

-34-





OEBPS/images/07-03..png
13¢ INADEQUATE CBQNE
Quinine 30 mg / 0.75 mL CDC13

1 O 0 A

160 140 120 100 80 60 40 20 ppm

B2 Quinine ® INADEQUATE ZARZILETTiAHEE
(AV400Cryo, #}: Quinine 30 mg /0.75 mL CDCls, F{Fi# 15 i)

-36-





OEBPS/images/05-01.png
(RALE2—)

B5.78 i o S B S - AR R i ER AR
—In situ TAEFR T 53T - B 28 P ffa fg i o 3 B —

Electrical Breakdown in Vacuum and Electrode Surface Condition
-In situ electrode surface analysis and breakdown measurements-
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School of Science and Engineering
Shinichi Kobayashi

Abstract

Suppressing an electrical breakdown in vacuum (EBV) is one of principal factors to achieve higher
performance and reliability of advanced facilities, such as space crafts, particle accelerators, vacuum
interrupters, etc. It is regarded that the EBV is initiated by field electron emission from a cathode
electrode. The field electron emission is a surface sensitive phenomenon. An in-house made facility
to enable electrode surface analysis by X-ray Photoelectron Spectroscopy (XPS) and breakdown
measurements under the same ultrahigh vacuum condition (107 to 10® Pa) was developed.
Characteristics of breakdown field escalation of oxygen-free copper and titanium electrodes with the
accumulation of repetitive breakdowns were investigated in conjunction with surface analysis. Test

results were discussed on the basis of electrode surface conditions analyzed.
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Effect of Soil-Water Retention Hysteresis on Gas and Heat Transport Parameters
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Department of Environmental Science and Infrastructure Engineering

Shoichiro Hamamoto, Ken Kawamoto, Toshiko Komatsu

Abstract

Knowledge of soil-gas and heat transport parameters is essential for simulating behaviors of
greenhouse/toxic gases and changes in soil temperature in natural and man-made soil ecosystems, for
example in urban polluted soil sites and the soil cover layer at municipal landfill sites. Degree of
water-saturation at different water potentials (as described by the soil-water retention curve) highly
affects both gas and heat transport parameters. In this study, the effects of water retention hysteresis
(non-singularity in the wetting and drainage curves of soil-water retention) on the soil-gas diffusion
coefficient (Dy), air permeability (k,), and thermal conductivity (K) were investigated. Different sand
size fractions representing different particle shapes were used for measuring gas and heat transport
parameters. Soil-water retention hysteresis highly affected the gas transport parameters, showing
higher D, and k, values for the wetting processes than those for drying processes at the same air
content. This suggests that the existence of more continuous pore-networks for the wetting processes
enhanced diffusive and advective gas transport. Opposite to the behavior of the gas transport

parameters, the effect of soil water retention hysteresis on K was insignificant for all sand materials.
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Figure 1 Schematic illustration of experimental setup.
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Figure 5 Pore-network tortuosity as a function of air content for Granusil #50.
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Development of new reactions over halide cluster catalysts

BIZHEMMERPMA £EH ENF, TR 2K
Graduate School of Science and Engineering

Sayoko Nagashima, Teiji Chihara

Abstract

Since the first report on MoCl, (= [MosCls]CL,Clyjp]) in 1859, many halide clusters have been
synthesized. As high temperatures (600—1000 °C) are generally required for synthesis of the halide
clusters and they are thermally quite stable, attempts to utilize them as catalysts have not yet been
made. We have been studying the application of the clusters to catalysis. When halide clusters were
thermally activated in a gas stream, a hydroxo ligand and a coordinatively unsaturated site developed
on the metal atom. The hydroxo ligand acted as a Bronsted acid to catalyze dehydration of alcohols,
ring-attachment isomerization of dialkylbenzenes and methylation of toluene. The metal atom, which
accepts some electrons from the halogen ligands and can be isoelectronic with the platinum group
metals, catalyzed hydrogenation of alkenes and alkynes, dehydrogenation of cyclohexene and

hydrogenolysis of ethylbenzene. In this review, we report on the activities of halide cluster catalysts.
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