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TS-1 18.0 348 0.186 96.2 96.6
TS-1P 25.8 442 0.202 99.5 98.7
34 R’ 5% Xk
AT E R & R T TS-1 470, M [1] Taramasso M, Perego G, Notari B. US [ P], 4410501,

fifl T BREE T A & AP R 5 & GEi K kAR
Fo, RRFEAK TPAOH i, Hy™=ah 570, WK
Bl: EAR TPAOH I/, Ha i B Bk i i e
g AATIEE, 1RRIBRIEREIL. K ARG E IR T
R AR Dok VA RR LS w8 B, 48 1R %, T
HAFT TS-1 i a . seoh, ZmatrE
TS-1 S5 A K AR A2k, (HPERERR 2 TRl , A3
TAERKFEAR TPAOH Fl Y []If, P 335 8¢ o 1 1
(1 A .

1983

[2] a Zhao Hong(#X T ), Zhou Ji-cheng ( JHI 4k & ). J.
Mol. Catal. (China) (ZrF4#4k) [J], 2003, 17(3)
. 193 ~ 197
b Xiao Sha (1§ ?), Zhou Ji-cheng ( J& 4% 7K ). J.
Mol. Catal. (China) (4 T1#4k) [J], 2007, 21(5):
459 ~462
¢ Zhao Pei-qing (#X 15 P5) , Peng Zhi-guang (# &6) ,
Xia Chun-gu( EHA). J. Mol. Catal. ( China) (/¥
fiEfk) [J], 2006, 20(4) . 322 ~325



51 W FGE: TBEAE B IRAE MBRIRAL BT TS-1 73T PERERY =21 53

[3] Yao Jian-feng( Wkl ) , Zhang Li-xiong ( 5K A1) , Xu (1):32~36
Nan-ping (75 ). Petrochem. Technol. (A ifk1T.) [9] Liu Rui-li(XI%iWH), Xu Yao (% #E), Li Zhi-hong
(11,2003, 32(12): 1082 ~1 086 (#3597) . et al. Acta. Chim. Sin. ({h222:3%) [J].

[4] Zhang Xiao-ming(#K/NBH) , Ding Yong( T B), Peng 2004, 62(1) .22 ~27
Zhi-guang (3Z&56) , et al. CN [P], 1327947 A, 2001 [10] Tuel A. Catal. Lett. [ J], 1998, 51 59 ~63

[5] Lin Min(#& E), Shu Xing-tian(%F2%H ), Wang Xie- [11] Serrano D P, Uguina M A, Ovejero G, et al. Micro.
qing(VEXEI) , et al. . CN [P], 1301599 A, 2001 Mater. [J], 1996, 7. 309 ~321

[6] Hadi Nur, Didik Prasetyoko, Zainab Ramli, ei al. [12] Serrano D P, Uguina M A, Ovejero G, et al. Chem.
Catal. Commun. [J], 2004, 5. 725 ~728 Commun. [J], 1996, 1 097 ~1 098

[7] Wang Li-qing ( £ A 3E), Wang Xiang-sheng ( £ #£4), [13] Steven G Thoma, Tina M Neno. Micro. Mes. Mater.
Guo Xin-Wen( ZR#i /) , et al. J. Dalian Univer. Tech- [J], 2000, 41 295 ~305
nol. (RZEHT R¥F#)[J], 2003, 43(4) . 420 ~ [14] Zhang G Y, Sterte J, Schoeman B J. Chem. Mater. []],
423 1997, 9. 210 ~217

[8] Fu Zai-hui (R # ), Yin Du-lin ( F 25 k), Zhang [15] Lin Min(#fk E), Shu Xing-tian(£72%H ), Wang Xie-
You-yu(5KkH ), et al. J. Natural Sci. Hunan Nor. qing(VEBLUET) . Petroleum Proce. Petrochem. (A7 i1
Univer. (iR ITFE R HARRL 274 [J], 1995, 18 Hil5T) [1], 1999, 30(8): 1 ~4

Effect of the Dry Gel Conversion Synthesis Conditions
and Post Treatment with Phosphate Acid on the Synthesis
of TS-1 and Its Properties

XU Li', KE Xue-bin', ZENG Chang-feng’, ZHANG Li-xiong' , XU Nan-ping'
(1. Key Laboratory of Materials-oriented Chemical Engineering, MOE , College of Chemistry and
Chemical Engineering, Nanjing University of Technology, Nanjing 210009, China;
2. College of Mechanical and Power Engineering, Nanjing University of Technology,
Nanjing 210009, China)

Abstract: TS-1 was synthesized via dry gel conversion ( DGC) method with tetraethyl orthosilicate (TEOS) , tetra-
butyl orthotitanate (TBOT) and tetrapropylammonium hydroxide ( TPAOH) as silica source, titanium source and
template, respectively. The influence of the H,O/ SiO, molar ratio, the hydrolysis temperature, alcohol-removing
conditions, the crystallization time and post treatment with phosphate acid were examined. The products were char-
acterized by XRD, SEM, ICP, N, adsorption and ammoximation of cyclohexanone reaction. The results indicated
that TS-1 exhibiting good properties could be synthesized at low TPAOH/ SiO, molar ratio of 0. 15 and its properties
could be improved by post treatment with phosphate acid. When TEOS was hydrolyzed at 20 “C and the molar ratio
of n(8Si0,): n(H,0): n(TPAOH) was 1: 16: 0. 15, the solution could become a gel by itself. After drying the
gel at 75 C to a weight loss of about 65% , TS-1 could be successfully synthesized by DGC at 180 °C for 6 d. The
post treatment of the TS-1 with phosphate acid could enhance the conversion of cyclohexanone and selectivity of cy-
clohexanone oxime from 96.2% and 96.6% to 99.5% and 98.7% , respectively.

Key words: TS-1 molecular sieve; Dry gel conversion method; Modification



