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Abstract

Cadmium ion exchanged Y zeolite (CdY) showed the activity for the cracking of thiophene
at 400°C under a helium stream. The cracking products of thiophene over CdY were mainly
hydrogen sulfide and trace amounts of unidentified high boiling hydrocarbon.  The activity
of CdY in the cracking of thiophene increased with the increase of the pulse number and
attained a maximal activity at a certain pulse number and then it gradually decreased.
The activity change of CdY against the pulse number corresponded with that of the amount
of residual hydrogen sulfide on CdY surface, which was formed in the cracking of thiophene.
The initial activity of CdY in the cracking of thiophene was considerably enhanced by the
pretreatment with hydrogen sulfide. The i. r. spectra of CdY treated with hydrogen sulfide
indicated the formation of new acidic hydroxyl group, i. e, Bronsted acid sites, on CdY
surface.

It was concluded that the Bronsted acid sites of CdY surface act as the active sites for
the cracking of thiophene. Models of adsorption state and cracking mechanism of thiophene
on CdY and the formation of new Bronsted acid sites by the pretreatment with hydrogen
sulfide were also proposed.
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LT\ b, H;S on CdY in the cracking of thiophene at 400°C.
34 CAY OF{bAkFICLDEIAE CdY wt. =20 mg, Thiophene Inject. =2pl.
HE (a): Conversion of thiophene over fresh CdY.
i (b): Amount of residual H,S on CdY surface.
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Fig. 5 Effect of standing time of CdY in He

stream after HoS injection at 400°C.

CdY wt. =20 mg, Amount of H,S in-
jection=2 ml.

Fig. 4 Effect of the amount of HsS injection
on the activity of thiophene cracking
at 400°C.

CdY wt. =20 mg, Pretreatment tem-
perature of CdY =400°C.
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dure as that in Fig. 7, ex-
posed to 2 cmHg pyridine
at room temperature for
30 min, then evacuated at
the same temperature for
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ERHHEAEMZ LC, Bronsted feals UCIERS 2B/ le RIMDKIEE R TBT 5 b O & fifi s
%o

Lictio €, BALKRBE A S CAY X B 54 7 = vOSMREIE TR D X5 felhfic
h CAY RificHiicic i L7 LI6RERAET fodo Bronsted B EEmsled, 547 =
YOS RBIGEEL S h D b D e B2 bR b,



. PRI - | .

3.8 CdY FEHEICEBELAEFA 7o OFRMERANT FIL

CAY LToF# 7 = v O MEIE CAY i OB KEEM, 375k % Bronsted A
B fe» THETTHIDEEL b, LasLizsh, CAY EKifi® Bronsted fid & 54 7
2 VENEDRRHEIERY L THMEIGAET T 50 IAMTH B, £ T CdY LTOFA
7 2 VOSRRIEOBIEC L TD X b Sl mRBAaE 5 oo, CAY il BB Lic 74

Transmittance

e (as phase thiophene

gl1s
=

4000 3500 3000

H 1 i i 1 i i 1. 1
2500 2000 1900 1800 1700 1600 1500 1400 1300 1200
Wave number {cm™!)

Fig. 9 IR spectra of thiophene adsorbed on CdY and other
zeolites.
a) NaY b) HY ¢) CdY d) CdY pretreated by H,S
at 450°C. e) Gas phase thiophene. Dotted lines are
background of zeolites evacuated at 500°C for 4hr.
Adsorption of thiophene was carried out at room
temperature followed by evacuation at room tempera-
ture for 0.5hr.
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and the initial conversion of thiophene at 400°C.  Ratio of
Bronsted acidity to Lewis acidity was determined by the IR
spectra of pyridine adsorbed on zeolites.
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