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CTAB-Ti-Co-3 Zeolite: Preparation, Characterization and
Catalytic Performance on Cyclohexene Hydration

GAO Bing-Ying WU Juan GAN Li-Wen LI Ning HE Hong-Yun™
(College of Chemistry and Chemical Engineering, Hunan Normal University, Changsha 410081, China)

Abstract: Amphiphilic CTAB-Ti-Co-3 zeolite was prepared by modifying Ti-Co-B zeolite with cetrimonium
(CTAB). The samples were characterized by XRD, IR, DRS-UV-Vis, TG-DTA, SEM, and XPS. The
results indicate that CTAB-Ti-Co-f3 zeolite is a well-crystallized and BEA topology structured zeolite with Ti and
Co in the framework. The CTAB-Ti-Co-f zeolite has both hydrophilic and lipophilic properties and shows

bromide

exellent catalytic performance for cyclohexene hydration. The conversion of cyclohexene and the selectivity of

cyclohexanol are 20.6% and 99.7%, respectively.
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F7=As B TR R | it AR R OTE I 5
A AL ER O A 7K A TP O B i R, A
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1.1 X F

I PA (A RE Tl 2%, & i 99.9% , Tk B Ak
TR ARAFY, WA (T%, &
TEAOH J5t 4340 219% , A M LAk A7 BR2A W), il
FRER(AR 2, & A0 T 98.0% , b5t B L i ' 22 L
Iy, EALE (CoCly- 6H0 , 43 A 4l db s 2L 2 AL T.)7),
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52 A,
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D/max 2500 % X ST AT AL (H A8 B2k X 2
FEy, TAEZRAF B0 40 KV, #E LT 250 mA P K
0.02°, K H] Cu 8 Ko 485 ,1=0.154 18 nm, f1 2 H
as S FRIEF 20.5°~40° , A HUE 8-
min™, B2 B 0.01% ; H A& Hitachi U-3310 A 424 w]
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ML .5 kV; 18 E NETZSCH-STA409PC %Y 4 73 #r
B ARRHIRE 77 K, L HER 6890N A S AH 1
AL (R, b, BAE AR AT.XE-60
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B A RS ), SR FH T 12 /) T A T [ A e T
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1.3 Ti-Co-p #AKEK

K K I A 2R F Ti-Co-B WA,
Yy o i C E Ry Nsi0, *Trio, o0 TUTEAY, O *TVH, 0 “TUNH,F
=60:1.0:1.0:18:600:30, K 33 Y Ti(SO,), Al CoCl,-
6H,0 A LB Tk HEf#  InA TEAOH , i
FE2 h, BRI HE T B I R Ak S H
2 h, A GRAE: Bk T B 2~3 h, 8 25
VS o ARG Akt LA R = R b e
140 CF infb 12 d, BUh i & R 2=, H S
DAL B A S, R DR B R L TR
IR BRI 1 mol - L NHLCl ¥ W2 ¥ 2h,
Pl G E N A A L2, R A i
UEIF VRV T 100 CT 4 h, FECA 550 C
Sl be 4 b, bR LBARGR 15 2] Ti-Co-B W A1,
1.4 ¥ Ti-Co-p HAMG &

PRI 0.5 g Ti-Co-B W41, MIA 0.25 mL H,0 #i
FEBSJEIMA 5 mL B4 0.09 g CTAB 1 H %%
W, BEFE S min, HBRIEHE, B:E 50 25
mL Z A 25 mL CCL, YEV, FHACE 100 CHEFE AL
T BP45 2 55 M CTAB-Ti-Co-B WA FE i
1.5 WK KERRK

P B VU GR 205 P9 IR N 5 40 1 R 48 P gk AT
IR A B, A T & N
A 5 mL 2218 7K 5 mL 24 0.5 g AR5 K&
A R R AR | AT A BB AR AR 5 em?, TE
MARARATHEEEEHGEE T 120 CHHEIR
HEAR 8 SN 3 h, B SOV A2V A vk IR
R T2 5 B R AR R 2518 6890N S AH
AL (3 E) X HHEAT 08, S0 A S R B A
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2.1.1 XRD 4r#r
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Fig.1 XRD pattern of CTAB-Ti-Co-f3 zeolite samples
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Mot 72w AW A5 2, Perez 5242 H B
A1 BRRAE I TE 525 em™ AT 575 em™ BT, 73541
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Fig2 FTIR spectra of different zeolite samples
2.1.3 UV-Vis DRS i #r
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Fig.3 DRS-UV-Vis of different samples



1810 gl

(a) Ti-Co-beta zeolite

K4
Fig.4 SEM image of the different zeolite samples
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(b) CTAB-Ti-Co-B zeolite
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Fig.5 TG-DTG curves of the different zeolite samples
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Table 1 XPS parameters of various samples
Co2p Ti2p Si2p

Sample

BE / eV FWHM / eV BE / eV FWHM / eV BE / eV

Ti-Co-B 781.97 3.70 459.31 1.75 103.75

CTAB-Ti-Co-B 782.68 3.38 459.62 1.81 103.65

Co2p X HYEICHL FREIE IR, £ 1 AR TiX 2 Rl 2,17 FERAY PSRN &

BER I Co2p Ti2p M1 Si2p 45 A RERHE , MRl .
BERBE A FE 5 SO S A RE S Co2p (Ti2p A
Si2p A5 R EEA—, IF 43 5 46 CoO ST IE
(4 TiO, A4l Si0, i) Co2p Ti2p F1 Si2p 256 HE A
/N0 BB 2 APk A AR Co T AT ST =0 &
ARSI 53 0 R +2 +4 Fled e A0 i FAA7E T oA
BAL L 3 BRI O J5 T4 A IR R S AR
WA BT ANTR] W2 A Re AR AE TN 22031
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Fig.6  XPS spectra of Co2p of the different zeolite

samples
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K 17°, Ti-Co-P s A1 X 311 19 422 fish £ & >k 90° , CTAB-
Ti-Co-B W A1 (19 3 PR 22 58 T Ti-Co-B W A1,

22 WREHKEREMELEESEREE

FATUAER O AR KA B A R BN, 6 2 Fofidh
AT B TE PEHEAT T IR0, IR IR B RN R R
HEAL RN, 7 VLR 27 bR A U8 L B0 O 0 i Tk K &
S5 7 AE [ A R At A 7)1 1) 52 1oy ATL By

ey (s

IO 0 e A E B R AR AR AR HER O R 5K
HEH P RE ARG, Panneman S5RG XF 2 O 4 78 7K

(a) Ti-Co-B, (b) CTAB-Ti-Co-B
7 2 kA RE S AE IR O K R G o A TR A

Fig.7 Photograps of two kinds of zeolites in water-cyclohexene phases
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*2 AEBEIES KR B

Table 2 Catalytic results of various zeolite samples

Hydration Selectivity of
Catalyst
yield / % cycloheanol / %
Ti-Co-B 7.9 93.9
Ti-Co-B+CTAB 11.7 94.2
CTAB-Ti-Co-3 20.6 99.7
A
748
3 &5 it

KRS T Ti-Co-B ¥ A, I 17548
BE = W L IR &R (CTAB)A FL R #7845 T
Wi 3 T CTAB-Ti-Co-B W £ ,XRD IR .SEM #1 XPS
MRS R R . G L CTAB-Ti-Co-p ¥ A1 B
i BEA #FhE5 4, AR S 45 B Ti Fil Co W R 4%

JRF- B HE AW A E 4. CTAB-Ti-Co-B kA1 [F] B BA
KT R M X B8 O M KA R ELAT A A
TR BR O M (56 Ak R FBR O I 1) 1B 2 0 91 s ik
20.6%1 99.7% , KA T BEA B A i fi 1k 5 1,
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