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AFCiE TDesign and performance of H-ZSM-5 zeolite catalyst for naphtha cracking (7= 7 V- #fl 3 D 72> H-ZSM-5 B4 7 A b
RO & T OMERE)) L, EXTEPN, T4 b F 7L PORIKFBEERA LT 4 o~ ENRATER LT B il
DEHFBIZONWTIHRRTZHDTHY | 26 FEALMKLI N TN D,

% 1 % [General introduction] TiX, B4 7 A hOERERIAKFZED Y T v F 2 ZICAT HFREREAMR L. AIF5ED HEY,
BRICOWTERTWD, ZERMIFROSERIE L TERA LT 4 VITEETH D, ZOFRTT rE L AT OFENEEGRICHE
MLTWD—FH, TFLyOFERMETLTEY, 7rE LU ZEBRICERNRT 2 FIERRD SN TWD, A L7 1 13
TEMTT 7V OBGRIZE VI TVDER, ZOT A TEHLZEOZRALF—EZHELTCLEI E, ARTH7rE L]
TF LA 06 LLEICTE RV, —FHEA T A M & BEREEAEE E U CHW RS, Bt L 0 BIRIE CRUSAHETT L,
TFLUEV LT LU ARG OND Z b ZOEMMEBRHIFIN TS, BbDHELTA bohTh eV biT
ZSM-5 A3l & U CHE R STV D RREF53 22 MERE L IT WV 2 7R\, AR STl 7 7 Yl sy i AL O B EHT 1711 T ZSM-5
DI IR S R SR KA T BT DWW Tt L T2,

%5 2 % [Control of crystallite size of H-ZSM-5 zeolites and their catalytic properties for cracking of n-hexane] Ti%, ZSM-5 €47 A
b DGR A ZHIE & RS A DI Y BRI TR OV TN TV D, fRE YA X100 nm LU 0 ZSM-5 -
U0 AB N OE R BR IR %?LEW—%‘/&&@#@%M%& LTI, BRI NVREZEL L, fdbanc s v
B EEDHZETZSMS T/ 7 YV AZLVDERBAHETHL L H /M L, &bic, ARIANVPOKROREEZDHZ & T
B HERY A ABHHTE D Z L 2L Lo, ~F 3 U E M T, fd A XA/ NE WG DIE E IS DO BER G
AT 23— BAER LIS K EESER I END Z E AR LN L RoT,

FIE fEnIargement of external surface area of H-ZSM-5 zeolite by alkali treatment for n-hexane cracking] Ti, /KEE{LF R~ U A
IKESRALTRZ K D ZSM-5 DANKRITFEILR DS, ~F 4 4 fih o3 A 12 FEICONWTHRRTWVD, REDRR D KIS RV
'7A7J</42§«§%ﬁﬁb\fﬂfﬂiﬁ‘é Z LTk SEEEORRD ZSM-5 75:?%710 INBEMRNTRILEITo T2 & 2 A, ARIEED
BN 2128 a— 7 ERRIC X DEESIEBRIHI S D Z E RGN E e ofe, Eio. MWREOKEET MY '7A7J<7§‘11§7a‘:}ﬁb‘

LRV HEBT DA AR, BOKERIGERES S, a— 7 ERBEEEINEE D03, VA ARSI K ERILEC
DERETEDZEERM LT,

% 4 7= [Effect of Al content and Al state of H-ZSM-5 on catalytic activity for n-hexane cracking] TiX, ZSM-5E4 7 4 ME#HHNO
Al &4 B X OWALRRED~F Y L AE AR RIET HEBIZ OV TR TS, Al G RORL B ZSM5 AT A F & AT
XY AR AT oI E T A Al BEEDL OB OIFEERAN T OGEE M L L, EH b2 — 3K 5 2
LEAM L, ZAIMASNMR BIED S, AlGHBERZ DL DIEEEAT A MEHNO Si-O-Al FEAABD/NS WA MIER L
TWD ARSI LAGhotz, 2O E LY, Si-O-AlFEEAD/NSUNENER L TIX, HOHRIE OB IRREDR L 2Z7E
4[:5%6 Z e ST,

% 5 & [Effect of acid site distributions in the pores of H-ZSM-5 zeolites on their catalytic properties] Ti%, FFLNOFE R /340 D ¥ 7

5 ZSM-5 B4 T A b OB E . BERIIA D IRALK BRI AR BT TR OWN TR TN D, ZSM-5 LN D i /\ﬁfﬁt:ﬁ%
BREOE R 3- A F NN X o OHMSRFTN DTN FEETH L 2 & S BITARITHW D HIEREA O A 25 2
Z L TRRROMDIERD ZSMB DA FRETH S Z L &2 A L7z, & 51T ZSM-5 DRRR AT~ W o BIE IR O il 53 ﬁ#(ﬁ
‘% RO BEERIT L, S OIIIMEEM bR EE RET NP LNE ot

%56 & ISummary] TiE, KL aiiE L. SHBORBZIZOVTRTND,

INEET DI, KESETA M F7H Lo PORICKFEEALRA L 7 ¢ v~ LRGSR T DB OB O =i K
ME L FNREMTTEA T A MUEOREICET 2ROV TR O THY . TR EEMT D E AR KE N, ko
TARMIE L (L% O E LTHa2lifErdh 2 LRBD b5,

fE#5 © FSCEEIT, P 2000 55 & FEIC 300 GEA LT ORI D2, b L<IZTL 800 #5a 1Rt L T<Zaw,
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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Thesis Summary (approx.300 English Words )

In this thesis, I described influence of H-ZSM-5 properties on catalytic cracking of
paraffins in order to design catalysts for naphtha catalytic cracking process.

In chapter 1, Introduction of zeolites and cracking reaction was described.

In chapter 2, I reported on the synthesis of nano-sized (~100 nm) H-ZSM-5 and the
influence of crystallite sizes on the catalytic performance for m-hexane cracking. The
influence of synthesis conditions on the crystallite size of ZSM-5 zeolite was examined.
Then, different-sized H-ZSM-5 catalysts were used as catalysts for n-hexane cracking at
723-923 K.

In chapter 3, I reported on the enlargement of external surface of H-ZSM-5 with different
crystallite sizes by alkaline treatment (treatment with NaOH aqueous solution) and
influence of external surface area on catalytic performance for mhexane cracking. The
influence of treatment conditions on external surface area and physicochemical properties of
ZSM-5 zeolite were examined. Then, H-ZSM-5 catalysts with different external surfaces
area were used as a catalyst for n-hexane cracking at 723-923 K.

In chapter 4, I reported on the synthesis of H-ZSM-5 with different Al contents and
influence of Al contents in ZSM-5 zeolites on Al distribution among 12 distinct T-site and on
activity for m-hexane cracking. The influence of Al contents on Al state and Brensted acid
strength were examined. Then, H-ZSM-5 catalysts with different Al contents were used as
a catalyst for n-hexane cracking at 673-923 K.

In chapter 5, I reported on the synthesis of H-ZSM-5 with different acid site distributions
in the pores and influence of acid site distributions on catalytic performance for paraffin
cracking. The influence of synthesis conditions on acid site distributions on ZSM-5 zeolites
were examined based on C6 paraffins cracking at 623-673 K. Then, I investigated
deactivation of H-ZSM-5 with different acid site distributions for mnhexane and
methylcyclohexane cracking at 923 K.

Finally, I summarized this thesis in chapter 6.
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