(12)

-

Vol.8 No.2(1991)

X¥AITA MtEZH WS JauFtL D
KRN X By 7a~dxy /) — ) oBlEik

BAISZ b2— m B OIE &
JBALRR 3 () {LakdnBAR 7R A H pes

1. [FCHIC

FA Y 66DERTHSET I VO GEERE
DFEER, Y7 a~FHrOBEGEHBILTY 7 n~F
¥ =k vranty ) YOREYAEBT, Th
BB L CT Ve VvBIcT A AETITROIT
Wb, L LIEHS, fERETIH, YJuntyy
DEGEHALTIRD 7 v RER LD 4~6% /NS L,
L & BIRBAS 156~80% LB, RO D 20~25%
DEIEMNT T Vva— v, TUTE R, huk iR
DOBALERITH D, T OEIEMDOIMEI ZKRKITEE
BEBEFTILOIREER LTS, X, YZ7u~
FH4 VOB N— 2 94 FERERT 57070
+ 2 HEDMEROERIEEE T 5,

ucl, ERER,SFA oV 66ETO—E
BlEA —H— & LT, REREBCHTREY, %2
VICENIHEE LT, RV YOESKEICED
vrandevEERT, IheklILTysant
Y/ =it B v— P ERERST L TR, 2L T,
LOHEMOTEDEBRE DT, 677 t/YHIEDR
275 v b ELHKEREFRNICERL, 19904
B & oigssEinaBagh L

oH
&)= (fﬂ ®

O, +

HNOs

3IV \
@ HOOCC + Hs COOH
g @ 4

(jxm

—_

7 I v rBosiEk
D7 uk2DEEIL, o2 TRET S
20 TEEDEIEYDIEE N v 7 a~FH VY THY,
HRYDRFENEDL 100%80E, EREICH~NT

IKETHERD 2/3ICEAHETH 5,
7wz BHD Y7 a~F &y OKLT
BEos LT3, €454 FZSM-50H0Sh
T3, LLiass, ThETDEL 74 bDL

Fht & U COBRFOFE E I KR I O fidgdt &
LTTHhh, BHERIEDOAE, RIKEORMELE
KEFRONB DD, TOBEKOELET 3HKkE
HISFOFIFEER W, AT, €474 FOK
MG R E L COIBHO—FIE LT, Y7 mrA
F2 VOKMLEZRD Lf, €4 71 + Ofligtss
W ric, 7o XRDEHBIC OO TENT 5,

2. fEFEOKMBHTORIES

A TFLVRTOELYEDERAI LT 4 VD
KFIRIGD MR & L THBO~NT o RV BEAN 5
FidEL poMEINTEBYD, TELENFILE
WL, vra~FeryoKMich, RS0
ZOBOBHMSEL hHRALNTO B 43, L
ToBHY KL, ThoDE—FROMBRZE T & L
THOAEIRETH 3,

1) Ly a~dy /-, BEETK
HICHET T 512, Kih 5 OEIESHE LT 3,
—RH R EIETH S RBEROIOES, Y7an
F4 —VOBEEMETIE, LR ERIRICE
Bovsonke VIR E->T0 5w, £EFET
BERIC K - THRISBEITL Ty 7 ot & VICRE
- TLE D, £ T, BEIEEHBLNTEY I 0
~FH/ —wE LTEIRTER O, X, RICTE
ELTH, v7o~Fy /s —nERoLEEARIT,
20:80 EAKITFHF-TW0AEH, ZROBREIR b
Db, —8, MEERORES S, BOKE
BAD Y7 a~tH /) —vORERHIREL, 28O
HWRZERIEREEST, ChdBKRBax b
B,

2) BEAMICRRIC X 2EBREOMEIEN SN
T, BliSHEESLEET 5,

3) Bt~ OEHAMOERIC LV RIERE
TR 2 E L0,

Wrick T H Y, H—RERET L, UL



€A 74

b '(13)

Table 1 Activity and selectivity of various zeolites for hydration of cyclohexene

LS BRETICiE L7200,

o

100

Composition of oil phase (wt%) ..
cuase el 502 O i : Sl

ataly system /AL O3 (hr)  Cyclo- Methylcyclo- Dicyclohexyl ¥ %)
(#m) hexanol  pentenes ether (%

ZSM-5 10%** 25 0.6 2 12.8 0.084 0.008 99.3

30 1.0 2 9.0 0.070 Trace 99.3

ZSM-11 10%*** 25 1.0 2 11.5 0.045 0.018 99.0
ZSM-35 10* 15 2.0 72 0.3 Trace Trace 100
10 0.7 4 0.3 Trace 0.01 96
Mordenite %* 35 0.5 4 8.2 Trace 2.72 74
g 45 05 4 4.1 Trace 1.67 70
94 0.5 4 3.4 Trace 4.25 43

ZSM-12 12* 35 1.0 16 6.7 0.024 2.16 74

Y 12%** 5 0.5 72 0.3 Trace 0.005 98

Underlined: The number of oxygen atoms that constitute the ring of pore.

Number of asterisks: The number of dimension of channel.

Conditions: Cyclohexene/Water/Cat weight ratio 2.4/2.7/1.0.

Temp: 120°C.
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Fig.1 Adsorption capacity of cyclohexanol
on mordenites, ZSM-5 with various SiO,/
Al,Oj; ratio and zeolite Y

Conditions:
Cyclohexanol/Water/Cat weight ratio 0.1/29.88/1.0
Zeolite Si02/A1203
O Mordenite 10
o ” 45
[ ) ” 94
0 zsM-s 25
E ” 30
n ” 100
A Y 5

EWARSOERRTVS, Fig.1” i3, &S
HEELA 714 b OKERPTOY 7 m~Fy ) —
WVOREREEAE LI RRTH 545, RRUGICiEH:
EREBOYBRELA A MRV Y H /T FHD
10 DELFFA F ORERELBD TEOENS 5,



(14) Vol.8 No.2(1991)

C ORRITARUSDIEWRBIC I3Em v ) h €4 54 b
DKM LHTH 50

2) vra~NF G — DR E R LA,
+EBMLEE T 5 ZSM-5, -11 D #ERHEA 99%
UbEmbdTrmoolest LT, + BEMfliEd
LEIVTHA L, ZSM-127Ti3, HEklLicv 7o
ANFY =k vy onF & UYHRIL LU TR RER
MThbY Y7o~k LT —FILORIELERDT
20, ZNBEA T4 b DKEREOFRER &% 2
S5, HHD Y7 oty — v FRICE+E
BRSO E L TV 5, X, T ORESRSER
MERPTLHB, KILDKEELTEL 74 ~ DHIFL
ATE > TOLHERTHDTH 5,

P bokkic, REUSICEEN, mEiRARd 72
iKY, @y ) A THERMIL AR OHENWETDH
D, &5ICHEIKEDEHIL TS 5 12 DI D
RTHEMNG Z0otfEGE b KEEL S, 26D
StHxBifd €4 74 b FBEATIE, ZSM-5
EZSM-11L»#ts<, BROEATEL L ZSM-5
DR O£ 2D E L TDA T 5,

(2) W FROEE

SEITIRATRRIT, RIKIGNE €A 54 ~ OFIFLNT
FoTWAEEZOND, TDEE, RKILH R
KR TITE b NS 726, MFLILESE <, fidig
DR FROKEZ O D RBHFLABEMIC b <
155, Fig.271d, ZSM-5 &[EUSSEEAH,
B FENKRELC, LhrbhFERSE—1AZ-1Y
RO TS EOR TR EIEUOBIFRTH 5, AZ-1

N W L
T T T

—
T

K x10* (I/kg-cat-min)

1 1 I 1

10 20 30
S, (cm?/cm?)
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Fig. 4 Dependence of the titration endpoints
on the temperature and the time of ion
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Temperature of ion exchange
O 2°C, @ 25°C, © 50°C, @ 80C
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Fig. 6 Reaction model for the liquid-phase
hydration of cyclohexene -catalyzed by
zeolite

Oil phase

Aqueous phase

Solid catalyst phase

Table 2 Distribution ratio between oil phase and aqueous phase at 110°C

Composition of oil phase (mol%)

Composition of aqueous phase (mol%)

Distribution ratio
A

Cyclohexene Cyclohexanol Water Cyclohexene Cyclohexanol Water Cyclohexene Cyclohexanol
9589 3.21 090 229x107% 718x10°% 9991 4187 447
91.28 7.10 162 228x107%  1429x107% 9983 4004 497
84.72 12.81 293  213x107%  2183x107% 9976 3956 587
79.80 15.90 430 183x107%  2405x107% 9974 4433 66.1
7151 22.62 587  183x107%  2000x107% 9969 3909 780

Cyclohexene or cyclohexanol in oil phase

Distribution ratio=

Cyclohexene or cyclohexanol in aqueous phase
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Fig. 7 Effect of solvent on the reaction rate

Conditions:

Temp.; 120°C

Initial charge: Cyclohexene/Solvent/Water/cat
weight ratio 1.2/1.2/2.7/1.0

In the case of non solvent; Cyclohexene: 2.4

Solvent: @ non, O Phenol, © Benzyl alcohol,

 Methyl ethyl ketone, A Methanol, A Diisobutyl

ether
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