[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbuodgooobobbobbbuoogoon

0o:00@O),

oooooo:0o0o0ooo,

00 00:00100790,

00 000:20160 30 26001,

ooooo:0ooo,
000:0000,0000,0000,0000,0000

Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J 0 1007901,

Conferred date:2016/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

- i A (D : L -

) b,
Department of %E$+% E‘Et k Academic Degree Requested Doctor of ( B )
SR, - R FEEE (1) - ™
Student’ s Name S A Academic Advisor(main) M B2

fEHA &) -

Academic Advisor(sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

a7 =0y (HAN) 1%, FEEkGOFRE LT, L¥EMICEEMLEHTH D, N IxHET 5 a=rn
NUEY (INB) o= b m ERIRFIKFICL Y AkEN D, L L, 8% OESRRERMEZ AVWizGae, 7
=V U ~OBIR TN 7 ACSEIT L, HANERPME T T2 L WIHRBEDRH D, ZD7®, miEMEH2E HAN
BIR OB N L EN D, £ 2 CEHIL., SRt OHEMAICER Lz, &BRELEYITHRANG 225G
WiEE AT 52580 —MT, x OSICBWTHWERERIRIELZ RTZ ENMLNTND, LALARNRE,
& & RME-A Y % HNB IR AR FICHE ) U728 EI3 2, AFZEIC IV TEH 1L, INB AKFELITKT 5 Pt Ré
BRI A i O Al 2 fiFB U, HAN SRR el 2152 - L 2 AR L L=,

FI. U I HAF Pt ZERHEICE WML A TR L, RO Y A7 Pt BRLOE BB Bk, 251 b,
=, S, g, HV DA AUV UL AR, TUTEY, ) OBEEESRBRLZG, KEXGT TE
TEALBR AT UMRE 2 15 72, XHRETSZ — iz kv, BE 328 BRHEEMHENER L TND 2 & &R L,
CO 7SIV AW AEVRIZ LV | FAMEIZEIT 2 Pt OBEZRE L7z, PtZn ilEIZ OV CILERE THEME T E 2k
L, BRET D PtIn RiF D ER L TND 2 2R Lz, &M >WT XHBNEEB A7 L (XPS) B
QW75 CO 3T DIRN AT Fv (CO-TR) ZHIE L., Pt DEIREEZFHE L 7=,

WAZ, AR U 72 il 2 - CHNB KT L EAT o 7o, Ny FREFAR AL 2 At KFERIE T 450°C TOE I
ATALERD% . SO INB, WEMEHED E 7 = =)L IEHOA X ) — L Z Mz, 1 KIEOKZRFER F TG ETT
ST, AR % FID-GC 12 L 0 204 L=,

4~rnmu=tra_rBr (ONB) ZEHE LT, Mie OftiEs AV CKFILEZIT-> 28R, Pt BIESEB LR
EETEE WSS, 47 ra T =02 (CAN) o7 =Y r~oiia 7 ALBHEIT L, 4-CAN Z JIUERT
/D EIIREETH T2, THUTK LT, BGLHEAZE _SrE L T AMEIE, LV Evy 4-CAN BIRMEZ R LTz,
HEIZ PtZn 1% Pt BARICICHECT 21 ME L 100%DERIEZ 7R L, 4-CAN & B BMICER LTz, HERMIBR 21T -7
LT A, 4-CNB VHEHE 13K BT LT 1k, 4-CNB I L CUEIE 0 ROIEIFIEEZ R LTz, 2D Z Enb,
4-CNB AKFCIFKRFE 5 T OfFBER A NEEHEE CTH D B2 6D, Fio, 4-CAN IS & T2 ~a 7 ALK
IRERRE LIz e 2 A, RUSEE DB RICHIREIC 1 IKOIRGEMEE R LT Z &b, 4-CAN Ofii e 7 Az T
C-Cl #EA DB S NHETH D Z E RS~ T2,

il = L ATIEMESP 4-CAN BIRMENE A2 M %, filfoXy 77 2 V¥ —v g UEERICEW TR L, =0
FER. BETHEEAEGPUR T AT AMENT L. 4-CNB KE(ICIIT B TOF 35 L U 4-CAN BRARMEAS B & 0 9 F
BRGSO, 7. EEBLEYOMEMLEE L. TOF « BREORICIZ, HiERMHEBERR N2 T2, b
DHFEFE L EERIORORE RN S, 4-CNB KFE(LIZE T 5 Pt ZREREBLA Y OMBLEEIX, Pt OEBEIRREMN KSR
B L OV 4-CAN DFREER B I RIETHEBIGER T 5 Z ENRHEL N E o7, BRI, B2 7 PtZn ikl
B KBS T ORFEATEIE~DE T OFRIIABDIRE 5 72 DI KB OMREEREMEdE S5, £72, 4-CAN X
C-Cl FEADEANETEZTTHH-D, UL ELTEER Pt & OBICEFENRENEL, C-CL G DML
EVRHEIND, EEZBND,

PtZn ZHWT, o> HNB 3B %9 2 FEHEIGEDORFI 21T o 72, TORR., ~u s offifg (%, BE, 3
v F) REHEX (b AZ, RF) ERHT. £ TO HNBIZOWT 90%LA L HAN IR E ST, Kric,
PN F o DEZDRTNWZ ENAENEI— R X Bonba— 7=l r~0OKEHRIZBNTH, =
— 7 =V UEBIRWCAER LTz, 4-CNB 205 & L C 4 RIOBERAEREZIT-72L 2 A, OGBIAT 1 BRI
B DAL 100%00 5 90K T L= D0, BIRRITHERF SN, 72, 10RO 4T rE= b B
IS E LTe T DA — )V O RUGSTIHEL 96%D HBEIR S H vz, BLEO K 51T, PtZn 1308 AW IE IS
BENIHRAME, A= T v TOREMEEETHZ EBT LN o7z,

i« FRSCEE BRI, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRE L T 723wy,
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Haloaniline (HAN) is an important intermediate in various chemical processes. Currently, HAN is
synthesized by catalytic hydrogenation of corresponding halonitrobenzene (HNB). However,
carbon—halogen bonds in HNB and HAN molecules are easily dissociated to form dehalogenated products,
nitrobenzene (NB) and aniline (AN) on usual noble metal catalysts. Therefore, it is still challenging to
establish an effective catalyst capable of chemoselective hydrogenation of nitro group without
dehalogenation. In this thesis, the author has investigated the catalytic performance of Pt-based IMC
catalysts in hydrogenation of HNB to HAN to establish a chemoselective catalytic system.

Pt/SiO, and Pt-M/SiO, (M = Fe, Co, Ni, Cu, Zn, Ga, Sn, Sb and Pb) were prepared by pore-filling
impregnation method using aqueous solutions of metal precursors and SiO, support followed by reduction
in flowing H,. Pt loading and Pt:M ratio were 3 wt% and 1:1, respectively. Prepared Pt-M/SiO, catalysts
were characterized by XRD, CO pulse adsorption, XPS, FT-IR of adsorbed CO molecules, TEM and
electron diffraction.

Hydrogenation of HNB was carried out in a batch reactor. Pt—M/SiO, was put in a three-necked round
bottom flask and reduced in flowing H, at 450°C. After the reductive pretreatment, a methanol solution of
HNB and biphenyl was added into the reactor, and the reaction was started at 40°C in H, atmosphere of 1
atm. The products in the liquid phase were quantitated by FID-GC.

In hydrogenation of 4-chloronitrobenzene (4-CNB), PtZn/SiO, exhibited highest catalytic activity and
100% selectivity for desired 4-chloroaniline (4-CAN). Kinetic analyses revealed that the rate determining
step is dissociative adsorption of H, molecules in hydrogenation of 4-CNB to 4-CAN, and cleavage of
C—ClI bond in dechlorination of 4-CAN to AN, respectively. The remarkable activity and selectivity of
PtZn/SiO, arise from surface Pt atoms, which are in electron-rich state. PtZn/SiO, also showed reusability
and wide substrate adaptability over all regioisomers of CNB, bromonitrobenzene and iodonitrobenzene.
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