HOKKAIDO UNIVERSITY

Title ARBELANONBRGIEIBIT ZHE (202« BB L TORBIEA LA TS VA LTUR
V7 A MERDEMRD RIS
Author (s) R, IE#Y; Sugioka, Masatoshi; A, Flk ftu
Citation LEBEARBTEMMRMRE, 71, 195-206
Issue Date 1974-06-25
Doc URL https://hdl.handle. net/2115/41204
Type departmental bulletin paper
File Information 71 195-206. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AR LS ORISR BT 2 58 (20 2)
—E KRR T ORI 4 v 7 5 v fEs O
AN T 4 ¥ D BRI B —

B B # R R g

(WA 48 4¢ 10 3 30 [ )

Studies of the Cracking Reactivity of Organic
Sulfur Compounds (Part 2)

—Catalytic Cracking Reactivity of Aliphatic Mercaptans and
Sulfides on Solid Acid Catalyst—

Masatoshi Sucioka and Kazuo AOMURA
(Received October 30, 1973)

Abstract

The catalytic cracking reactivity of various aliphatic mercaptans and sulfides on silica-
alumina catalyst was investigated with a pulse reactor.

The orders of the cracking reactivity were as follows:

Aliphatic mercaptanes ;

C,H:SH < #-C,H,SH < n-C;H SH < is0-C3H,SH < sec-C HSH.

Aliphatic sulfides ;

(CHy),S <(CyH:),S <(#-C3Ho) S < (11-C,Hy),S.

These orders were also in parallel with the order of the stability of alkyl carbonium ion.
Linear relationships were observed between the logarithms of the apparent first order rate
constants of aliphatic mercaptans and sulfides and the enthalpy change in the reaction of the
hydride abstraction from the corresponding paraffins as shown in following equation;

log k=c¢,— c,dHc*[2.303RT
where ¢, and ¢, are constants.

From these results, it was concluded that the cracking reactivity of aliphatic mercaptans
and sulfides on silica-alumina catalyst depend on the stability of the carbonium ion which is

produced from mercaptan and sulfide molcules.
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in the cracking of DES on SA

Table 1 Apparent rate constants, &, in
the cracking of aliphatic mer-

captan and sulfides on the
silica-alumina catalyst
. Reaction temperature °x1072
Reactant C) (mi/g-min)
338 0.084
- 35 0.167
EM 365 0.284
380 0.451
350 0.192
n-PM 370 0.467
390 0.835
210 0.183
iso-PM 230 0.467
250 1.000
310 0.100
n-BM 330 0.217
350 0.483
180 0.084
sec-BM 200 0.334
220 1.066
500 0.078
530 0.115
DM3 560 0.392
580 1.020
328 0.358
34 0.47
DES 360 0.718
380 1.170
228 0.115
2 0.239
D-n-PS 300 0.359
320 0.616
240 0.345
260 0.465
D-n-BS 280 0,638
300 0.891
320 1.190
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Fig. 7 Arrhenius plots in the cracking of various
aliphatic mercaptans and sulfides on SA

DMS k=363 x 10" exp(—45.400/RT) )
' DES k=204 x 10° exp(—18.000/RT) (10)
D-#PS k=1.78x 10" exp(— 14.900/RT) 11)
D-#-BS  k=1.95 x 10% exp(—8.800/RT) (12)
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B A v 7 2 VR Table 2 Cracking reactivities of aliphatic mercaptans

EM <7-PM <#-BM <iso-PM <sec-BM and sulfides on the silica-alumina catalyst at
2 I A S the temperature range of 200°C to 300°C
sl =7 4 P

log 2 (ml/g-min)

DMS <DES <D-n-PS<D-n-BS Reactant 200°C 250°C 300°C
ZhX b, SA LETOREMEA S EM —1.83 —0.62 —0.38
TR VIR IO AL T 4 FEO R n-PM —1.71 —0.50 0.50
ISIRESAS STIPN. Y B Er iso-PM 105 L 278
THECRY, mMUBmEOcAyx DO T TR R
VTN LT B L D EEv DMS —7.43 —542 —376
&Moo, DES —0.30 0.55 1.18
X5, M7128\C, SA FTo D-n-PS 0.39 1.02 1.56
D-#-BS 1.22 1.61 1.93
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catagnc szg;\’/;ty 101f)E§At I?)I;()t?ce Fig. 11 Relation between the cracking reactivities
cracking o anc a of EM and cumene on SAK at 400°C
Table 4 Relation between the amounts of alkali poisoning and the apparent
first order rate constant in the cracking of EM and DES on SAK
Amount of kax 1072 (ml/g-min) ko X 102 (ml/g-min)
Catalyst | alkai poisoning
(meq/g) 335°C  350°C  365°C  380°C | 340°C 360°C  380°C
SA 0 0.084 0.167 0.284 0.452 0.479 0.718 1.170
SAK-I 2.76 x 102 0.067 0.125 0.234 0.368 0.401 0.611 1.085
SAK-II 5.28 x 102 0.059 0.109 0.209 0.334 0.351 0.551 0.953
SAK-III 13.65x10"2 0.042 0.067 0.117 0.218 0.259 0.458 0.769
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38 SA LTOEBEALATY A HELURALT7 « FHOMRBREEE

37 1B \NT, SA FTOEBEALDFTZVERIOALT 4 FEOEMSMRIGT SA ©
BEESABEG Lo R=y af 4 vERTETT AL 0EEx bhi, Lich-T, SA TD
JBHiE A 72 AEB LU AL 7 4 FEOSBRICER A >E O X 5 CHE L,

1. JBIE 2 Ao 7 & O 5 R SR

Step 1. HI*A- = H* 4+ A~ (15)
Step 2. RSH+H* 72 R—SH, (16)
Step 3. R—SH,ASR*+H,S (17)
Step 4. R¥+A->R'+H*A" (18)
2. JREFIE AN 7 4 VDR EICHEE
Step 1. H*A- o H* 4 A- (19)
Step 2. RSR+H*r—R—S—R (20)
b

Step 3. R—S—R-A>R*+RSH (21)

ﬁ (-AOR* + R’ + H,S) (22)
Step 4. R¥+ AR/ 4+H*A- (23)

s o, HYA™ 13SA, Rt 7o snR=waf+dy, Rx+vza vEdhid,

Fio, MBS AL 7 4 VEO GBI\ T, Step 3" CTHEWRUIBIFEA V5 75 v
D—FRLECTR LIIBI A v 7 2 v DG RERC > C 2R BT 230 EF 2 b h
60

3.9 BHEALATY - HELITALT 1 FEONHEREYE logk MT7LFLALKRZG L
AXEFDT I L E—F dHc LERBRICHZ C EOBRBAIER,

35 R T, SA ETOMEFEA VA T2 VEB IO AN T + FEDSBEIGHE logk (27
LNELAALE =Y AL F VERO = v 2 €~ dHet LEBRBARCH D, FRRIGHEL 7 A
FAANRE=ZT AAF VOREEHT L > TERINTODZENTA BN ER T 2T,
SA ETOEEA VA T2 VEB IO ALY & VEOSREIGH: logk 701 h B =
AA A ERDO= 2L E~IE{E dHet LEBBGRSD B HE 3-8 THEE L 7 R ISR
BSOSV THRANTIRS 5 2 L a il ntce E7, 38 TRULBHETEA v 5 7 2 vE LB IKR A
N7 4 VOSSR CHUL T 50T, DEBEDOERL T XUk h 72 v
ORI DTS 2T 5,

3-8 TIRLIIBIEIR 4 v 7 2 VDS ERIGHEIEC BT, SA T 2IBIFEA v 7 £
VOWELT L, 2o, SREICOBIEEES Step 3 Th D LRET 5 & 4R RIS DEIEIE
RS R B TR EN S,

k=kK:K.a, (24)

T, kORI ORIEEIEEER, kA TEEEE CORNEEES, K13 SA oF
BOMBEEER, K, ik Step 2 TOMBEFHMER, o 1L SA DLBETH 5,

(24) Rk T, =vEAE-THORXEETH &, (24) AL 25) Ricin s

log k=const— (Ey+4Ha)[2,303 RT (25)
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T, Ey ik Step 3 OFEMfb=F ¥ —, dHa 1L Step 2 DB TH S, Step 3 LRI
AL (13) XWWELLTCBDT, Step3 TH= v a2AE—E1 4H, 11 (13) XD = v a1
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