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AR R (heterolytic scission) THEATT 5 &
ENTNEY,

CoHyn+ 1y TH*TS™ = CH* 54 1p+15 ~
(%571 ) (ANKR=g LA F )
—~ CHyivo + CooHFy—p+1S™ )
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V74 v&BE) ETAHEOMBESIILIT ORI
Foohs,

@ bl ECTOHNNRZY LA F L OBIERRDE
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600 CTH o7z, METEREZH2IIRT, ZOMEE
D, =FLy, TRELVZRLEERT LD
MFIEID¥F 54 b (HZSM-5) TH5HIZ &hbhro
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WM TOBRITOER, ¥4 54+, B THMFIE
THEMBWAL 7 1 VIEFELNIZ, ShET

2, MFIEIE A 54 + 2 REOBREE THBA,
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LD AEDYE (ZnOMg-Z) THEEEIIER L,
ZnO HOBRLEERRLY & HZSM-5 DY IR Al
BERAVWTEBEOLRWELTTINT 7 4 V3 REAT
V&, FEENREL CERT S EIRBICHES
NTnEW, F5ITRLE ) ICEEFETTCLIN
5 DOEBELY & HZSM-5 O AR Tl FFiRD:
BRBIER L, 0L ) RERIS, AR
Y 5 BBEEREY & HZSM-5 DM AEGDE T
L7425 52 LRFEICREETHL Z LA
o,
4.3 TIIJTx2RTx— MECL BEMSRE
ERDE I, BRSRBEMHZSM-5 TIERSE
DBKFEE & ZSM-5 OEHRBROBEREIZ L 0 HHEN
ZERL:, —F, BRERLEMETFHRICED
T+ I54 hO—FETHLASYATVI ) T+ AT x
— MESIOE, BABRALFOLERICERSRED
BHEEHEEE-> TV, ZOBE, BRERBIIE
B THORR ENIZFICRY AT TWEZ LR
5, BREBZOL OO B IXBAERE) &
HE A TMEEMDGH L, SO Lnd, 251
TIWVI) T+ AT 2— OB, 18574 V53R
DOBEDOBAENA L 7 1 T TTIET W HHERIEH
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F A7 z— NCORILERE L7



52 ¥+ 54+ (12)

CoAPO-5 Co/ZSM-5 ZnAPO-5 Zn0O/Mg-Z
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M6 A7V 74+ A7x— METODRRIGRER,
CoAPO-5 8 L U Co/ZSM-5--[X2 & [t
ZnAPO-5 B & U ZnO/Mg-Z X5 & [J4ett

KI5t CoAPO-5 3 X UFZnAPO-5 TfT7 o 72, Co-
APO-5 TIZERRESM TRILEIT 2 7245, ZnAPO-5
TIIRHR D Zn0 &4 ZSM-5 % & DEBRSDELMH
L, BEFET CRICEITo 72, #REK6IIRY,

X6 &b, HEE/IPHEBACLVRARLAEL
FAPEHBELT, AFTFTNI) T+ AT z—h
DIFEHIIIFF &S o 720 CoAPO-5 DiEHEIZ ZnAPO-
SOERL ) &, o720 LELEYS, MLZnk
TOREBYNNERE BT 5 &, ZnO/Mg-Z L BT
ZnAPO-5 TIHEERB LI U/T 71 >~ BRlzny )
DERBL LY, BKEREEWTHLTT VB
FURERYTHAEITL Y - TOE L VIED
BAHA SN,

NS DORERNS, A¥OTINVI ) THRAT2—
NMEBEROERER D HRERKFIEISTRI S
TBY, L7414 0RERLRLT koTnhIL
PEZLNDD, HEENFE20, HZSM-5 Bjfi &
HELBE, 0455630714 YEROHLIZE
BTHILLNVZ A,

4.4 TIHYIBLEIC L BEMR

EF T4 ML, EEEESETHAET AL TH
(Mg, Ca, Sr, Ba) SCTA 4 ZAMTHI LI DR
BECMHELTHO L FANTET LI ETELIN,
79X TIIBNT, BREEHOL I LOFIN
ELTIE, INRZILAF VDAL 742 ELT
[HEEL RS B2 LTHBY, TBEELRI S
LI DR EIE, BBEOBERTICESALR=Y
LA K Y ELORILOEE CFEREILOWH) 2%
oMb, EBRICRRFCEBE2TIE, 7rh)+

n
i
z
[0}
~N
1
o
[

Mg-HZSM-5§
Ca-ZSM-5}
Sr-z5M-

7 7hh) EEEBEHMEITORIBIZBIT 555
e (E2 &%)

Ba-

100 200 300 400 500 600
Temperature / °C

Arbitrary units

o

B8 7V h Y TEHEE 5 MFI O NH;-TPD 4T li# O 1
B, BILEE . He 50 cm?® min-!, 773 K, NH;%% :
4 kPa, 373 K, 30 min, HEXRMLE : 373K, L'h, i
BEHISE . He 50 cm3 min-1, 10 C/min

BTA F AL 7-ZSM-5 Uit |2 L b - 75 i
MR EITY, TFLUBIUTOEL YR EFRE
120 ~25 wt% DR TH TV A S DIFFREN T
bo INLOZ EDS, BEMEEE (TAHYTH)
TIEH L 7= ZSM-5 |2 DWW TRRT AT,

C ZTHW TV ) LB ZSM-S i, &
BAEERRICT NI Y THOBRER ANAZ LIC L
STHEHIL-DDTHY, BEALZTVA) THE
BIZEFTA4 bBDOTNIZ T A LTELRL
Thb, CNLDREE AWTn-7% > OHRRIE
AT o IR EF R TDITRT

TR ) LB L22EAE, EHEE BTX)
BIUOBEHN G742 (XF 2, ¥y, Tany)
DEBITREEHOS O L B L THA LTV 57,
DHREE DT L7 Sr-ZSM-5 TIEMAME IRV D
X, BRILAL D BE L DSIHZSM-5ICHLY AT
Nz Bbhs,
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reaction temp. : 650°C B coz
co
m C5+
W i-C4H10
B C3H8
B C2He
CH4
B BTX
C4H6
K C4H8
B C3H6
B C2H4

yield (%)
I
S

40

20

HZSM-5(200) 10%La/ZSM-5 10%Pr/ZSM-5

9 #HTHEEHMFI CORIGIIBT 5 EBWINE, e
BE650C, n-7%V 14kPy AF—LA60kPa (Ny/¥
J ~A)o Total flow 22 cm? min-!

INSDT N ) THRIBHZSM-5 OBRE - B
% NH3-TPD 2 & o THOMT L7224 R 2 B8R L 70
TNHY) HETHEE L 7-HE, HZSM-5 OiRER S
(300 CfHEIZA S A NH; il Y — 7)) o@bB X
V55 (150 ~200 CRHED Y — 2 ) OBNAHS
L, 7TNH)HHIZHZSM-5 OFBEELZ IO TV A
ZEbdoi, ThbbTNAY) LEBHICEY
FL 74 vEALEOR, BEEL2HEDLZ LI
L B REBATRIES L UFFREROHHO -0 &
Ez oMb, THEFERRICHZSM-5 DEEES DT
SN OB EESE T L7 8wz b, MgBRITIE
Baf & LB L TR O DT A4 7% <, BaBik
0 b MEEEDI B R CnizZ L & —3T 4,
45 FHIFETHRICL B EHDRE

EROFERDS, 1857 4 Y OHMMRIZE Y F
L7 4 v %8B57-0121F, MFIEIOYAS1 27T
W) ZEEOEEMR S THE L7 OMFE L
WEWR BD, FOBE, TREEEHEETSELVI
KPPV ETH D, ThMH)EETELEUL-0Y
¥RT DA TETENH B, MFIEIES S 1 b
&R (B4 MO LEBRETIwm% L) @
ATFCE LR Lo (T AHBAHZSM-5) %
BWTINT T 4 v OSBRI To S, T
#Y) TEOBET ESEEEIETES, AL 74
VIEBRENM R L7, FUSERER R, A1
EHFHZSM-5 DBEE - BRI % NH,-TPD 12 X > T
LR EZRI02IIRL 72, TV h ) TGO
BELHE LT, FHEBEHTIIRRE - BREOE
bdd7ze <, * L7 4 VEREROR EAERE - Bg
BOBIZEALDTEEVWIEERLTWS, &

Pr loaded No loading

A La loaded

Arbitrary unit

_— .iﬁ.»fl"z' "
500 600

0 100 200 300 400
Temperature / C

10 #1-34546 MFI © NH,-TPD S HT B0 ik (8 &
R4t
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Studies on Cracking Catalysts for Production of Ethylene and Propylene

Kenichi Wakui
Japan Chemical Industry Association
(Present Affiliation: Materials and Chemicals Reserch Lab., Idemitsu Petrochemical Co., Ltd.)

The catalytic performance of various solid acids was investigated for cracking of paraffin
into light olefins (ethylene and propylene) using r-butane as a substrate. The MFI type zeolites
showed the highest yield of olefins among the catalysts studied. The modification of the
MFI zeolites with the transition metals such as Fe, Co, Zn stimulated the dehydrocyclization
of paraffin into aromatics and the yield of olefins was lowered. It was found that the high
selectivity of olefins was achieved using the alkaline earth-modified and the rare earth-modified
MFI zeolites. The NH;-TPD analyses proved that the acid characters of the zeolite were
changed with the alkaline earth-modification, while those with the rare earth-modification
were almost unaffected. It was suggested that the other factors than acid such as changes in
adsorption characters on zeolite affected the olefin selectivities.

Keywords: cracking, ethylene, propylene, MFI, rare earth



