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Fig. 1 FT-IR spectra of TS-1/diatomite pretreated with
(1) untreated, (2) HNOs, (3) KAe, (4) NaAc,
(5) NH.Cl, (6)NH.Ac, (7) NH; * H.0,
(8) Na:COs, (9) NasPO,

2.1.2 XRD
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Table 1 Data of FT-IR and XRD of TS-1/Diatomite Pretreated with Different Aqueous Solutions

untreated KAc NaAc NH.Ac NH.Cl1 HNOs* NH; « H.0* Na,COs NasPO.
FT-IR Iseo/ Isso 1. 03 1.06 1.03 1.01 1.05 0.84 0.75 0
XRD Ds.3/ Tua 1. 07 0.97 0.99 1.02 1.04 1.20 1.30 @

*The concentration is 2mol + L~'; others is 10% (wt)
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Table 2 Composition of TS-1/Diatomite Analyzed

by ICP-AES
pretreatment TiO2(% wt) Si02(% wt)
untreated 3.10 96.77
10% Na;PO. 3.64 96.23
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Fig. 2 XRD patterns of TS-1/diatomite pretreated with
(1) untreated, (2) HNO:, (3) KAc, (4) NaAc,
(5) NH4Cl, (6) NHiAc, (7) NH; - H.0,
(8) Na.CO0s, (9) NasPO.
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Fig. 3 UV-Vis spectra of TS-1/diatomite pretreated with
(1) untreated, (2) HNOs;, (3) KAc, (4) NaAc,
(5) NHLCl, (6)NH:Ac, (7) NH;: - H.0,
(8) Na2COs, (9) NasPO.
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Table 3 NH;-TPD Data of TS-1/Diatomite Pretreated with

Different Aqueous Solutions

pretreatment reagent peak temp. /C peak area/(a.u. - g7')
untreated 125 486
KAc 129 348
NaAc 130 405
NH.Ac 128 441
NH.CI 124 482
HNO,* 125 378
NH, - H:0° 134 400
Na.CO» 124~ 176 703
Na;PO, 124 ~ 178 654

*The concentration is 2mol * L~'; others is 10% {(wt).
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Table 4 Effect of Pretreatment Reagent on Catalytic
Performance of TS-1/Diatomite for
Hydroxylation of Phenol at 84°C*

pretreatment reagent X /%  Xwo,/%  Soms/%  Uwo/%  Cat/HQ

untreated 24.8 95.3 96. 5 67.5 1.04
KAc 25.7 95.7 97.8 70.5 0.91
NaAc 25.9 96.4 98.0 70.3 0. 87
NH.Ac 25.1 95.4 97.8 69. 0 0.87
NH,CI 25.0 96. 5 98.1 67.5 0. 86
HNO," * 25.0 96.0 98.2 67.9 0. 86
NH, - H.0** 22.5 90.8 95.7 66. 5 1.15
Na,CO» 11. 4 81.3 85.8 41.0 2.28
Na;PO, 0.32 96.0 0 0 —

*phenol /H;0; = 3: 1(mol); phenol /acetone = 1. 25: 1{wt),
WHSV =8. 46h""'
* *The concentration is 2mol *+ L', others is 10% (wt)

Cat: Catechol; HQ: Hydroq ; DHB: Dihydroxyb

TS-1 A FHREGRIBEF, AT@EHBETIA
AP* Na ' FRFERTFRIEFTRE T, XERBRALELE
FEFR Ti 2EH# H0, K%, [FIEHE4LTR R I A
R LB ERERZEANERE", £ HNO: .5
AR e X TS-1 /R LB BAL /S, MR
B T #R4r3E-H 2R TiO:, B T HEALT B T8 v e Btk
A H0. AR, AR, ELEEE, 27 RE5%
BRSZEER, FERKBAOEEER, ATE#EL
FIREETHREERTE, Clenci” MZEH ! HFIEH
RABA AR, WEAATENBLEESE
TS-1 5 TR R TG, BRERAATHH,

3 4 i

F KAc .NaAc .NHiAc.NH.Cl #1 HNO; X} TS-1/
R EARHTIARE, TRERSTHP KR
SEERK, Mo TFHREREHTH BER, BT
EEBBREARMEBAT, W LUENE _BE=YP
BE. ARt RmmLEE, TS-1 2 F/K
BRATTEENABRTERIBIR, BER TS-1/8#
ELEHRAE THEEERTE.

$ £ X W

[1] Taramasso M., Perego G., Notari B. US 4410501, 1983.

[2] Thangaraj A., Kumar R., Ratnssamy P. J. Catal., 1991,
131, 294.

[3] Nemeth L. T., Malloy T. P., Jones R. R. US 5354875,
1994.

[4] Huybrechts D. R. C., Buskens P. L., Jacobs P. A. J. Mol.
Catal., 1992, 71, 129. '

[5] Thangaraj A., Sivasanker S., Ratnasamy P. J. Catal.,
1991, 131, 394.

[6] Spinace E. V., Pastore H. O., Ulf S. etal J. Catal., 1995,
157(2), 631.

[7] Tatsumi T., Nakamura M., Negishi S. et al Chem. Com-
mun., 1990, 476.

[8] Thiele G. F., Roland E. J. Mol. Catal. A, Chem., 1997,
117,351.

[9] Clerici M. G., Ingallina P. J. Catal., 1993,140,71.

[10]LI Ping(ZE ¥), LU Guan-Zhong{ A& &), LUO Yong
(F B) et al Huaxue Xuebao ( Acta Chimica Sinica),
2000, 58(2), 204.

[11]Petrini G., Cesana A., Alberti D. et al Stud. Swrf. Sci.
Catal., 1991, 69, 761.



http://www.cqvip.com

D000 http:/iwww.cqvipfom|

-+ 1206 - X Motk ¥ ¥ M BI9E
[12]Yasuyuki H., Akimi A. Catal. Today, 2001,71,177. Catal., 1995, 92, 239.
113]Thangaraj A., Kumar R., Ratnssamy P. Appl. Catal., [15]L1 Gang(Z 48), WANG Xiang-Sheng( E#4 ), YAN
1990,57,L1. Hai-Sheng (I % 2 ) et al Cuihua Xuebao ( Chinese J.
[14]Allian M., Germain A., Figueras F. Stud. Surf. Sci. Catal, ), 2001, 22(5), 465,

Effect of Pretreatment on Properties of TS-1/Diatomite Catalyst

LIU Hong"? LU Guan-Zhong*' GUO Yang-Long' GUO Yun' WANG Jun-Song'
(! Research Institute of Industrial Catalysis, East China University of Science and Technology, Shanghai 200237)
(2 College of Environment and Chemical Engineering, Shanghai University, Shanghai 200072)

The TS-1/diatomite catalyst was prepared for the hydroxylation of phenol with Hz0; in a fixed-bed reactor and
the effect of pretreatment on the properties of TS-1/diatomite were studied with FT-IR, XRD, UV-Vis, ICP-AES
and NHs-TPD techniques. It was shown that the framework structure of TS-1 pretreated with aqueous solutions of
KAc, NaAc, NH:Ac, NH.Cl and HNO; was not destroyed and titanium in the framework was not removed, but
some extra-framework TiO: could be removed partly, and the acid concentration on the surface of the TS-1/di-
atomite catalyst decreased slightly, which improves the activity, selectivity and utilization of H20: for hydroxylation
of phenol. When the TS-1/diatomite catalyst was pretreated by bases solutions of NHs * H20, Na:COs and Na;POs,
the framework silicon was dissolved partly and the framework structure of TS-1 was destroyed, which leads to the
slight increase of strength and concentration of acid sites on the surface of catalyst, and the decrease or loss of the
framework titanium, and so that the catalytic activity of the TS-1/diatomite catalyst for hydroxylation of phenol

descended or deactivated completely.

Keywords: TS-1/diatomite pretreatment phenol hydroxylation fixed bed reactor
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