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JuRY Ze-PHTS () &5 20 BEAN T . K 3 g P123
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Fig. 1 XRD patterns of Zr-PHTS
a. Zr-PHTS-20; b. Zr-PHTS-30; ¢. Zr-PHTS-50;
d. Zr-PHTS-100
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Fig.2 TEM image of selected Zr-PHTS-50 (a) and Zr-PHTS-30 (b)
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2.3 Zr-PHTS fj NH,-TPD %1F

Bl 4 J& A A AEES B i Ze-PHTS {4651 9 NH, -

e
=3
>
=

400

Quantity adsorbed (cm3g~!STP)

0.0 0.2 0.4 0.6 0.8 1.0
Relative pressure (p/po)
P 3 Ze-PHTS () N, WL 2%
Fig.3 N, adsorption-desorption isotherms of Zr-PHTS

a. Zr-PHTS-20; b. Zr-PHTS-30; c. Zr-PHTS-50;
d Zr-PHTS-100
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Table 1 Structural parameters of Zr-PHTS

Sample BET surface area (m* - g) Pore volume (cm® + g') D (nm)
Zr-PHTS-20 919 1.2 9.0
Zr-PHTS-30 901 1.0 9.7
Zr-PHTS-50 934 0.99 9.8
Zr-PHTS-100 980 1.0 9.9

% 2 Zr-PHTS BB IG5 R
Table 2 Acidity properties of Zr-PHTS

Sample Total acid (mmol - g")
Zr-PHTS-20 0.47
Zr-PHTS-30 0.57
Zr-PHTS-50 0.39
Zr-PHTS-100 0.24

PHTS 0.10

Intensity/(arb.units)

100 I 200 300 400 ‘ 500 I 600
Temperature (°C)
[l 4 Zr-PHTS ff) NH,-TPD ji%
Fig. 4 NH,-TPD profiles of Zr-PHTS
a. PHTS; b. Zr-PHTS-100; c. Zr-PHTS-50;
d. Zr-PHTS20; e. Zr-PHTS-30

2.4 Zr-PHTS #j Py-IR &{E

Bl 5 2N [F AR LY Ze-PHTS L) Ak i
WL AT, P AT WL, Ze-PHTS {6 550 35 1 17
TEXHRF LR (251 450 em™) 1 B ik (29 1 550
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L RN B iR 35 5 B0 SC B i T 8 ST B fads, Zr-
PHTS-30 # i /R i K LR A B R, X —25 1
5 NH,-TPD FAF455—5K.

Absorbance/(arb.units)

1 " 1 " 1

1400 1450 1500 1550 1600

Wavenumber (cm'1 )

& 5 Zr-PHTS [¢) Py-IR &%
Fig.5 FTIR spectra of pyridine adsorbed on Zr-PHTS
a. Zr-PHTS-20; b. Zr-PHTS-30; c. Zr-PHTS-50;
d. Zr-PHTS-100
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% 3 Zr-PHTS {1k THF &
Table 3 THF polymerization catalyzed by Zr-PHTS

Sample Yield (%) Mn

Zr-PHTS-20 20. 89 2 199
Zr-PHTS-30 40.36 2135
Zr-PHTS-50 22.24 2375
Zr-PHTS-100 8.24 1795

Reaction conditions: m (catalyst) : 0.5 g; m (THF) .

10 g, Reaction time; 6 h; Reaction temperature ; 40 C

348 R’

TEMRRR B R-A LR Z SR ZH, LA P123 O
BRG], SRS A E AR R SR AR, — 20 ik
LA BT DY S 3R A AR (Ze-PHTS) . 53¢
kAR R 5 S 5 B AC AR L, A A L R A 5
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PO . RALARIRAAE , 7 DY S0k 3R A S o
AN R AT . T, FRATTHR AL DY Sk
MR G Ze-PHTS A& BT FEADOEZE T L
[T PARTR 5 | A DU Sk R S L AR, T HL AR T
NG RB AT B G M RETEREEEA AL LIS
PN, R4 Ja R T B 45 U A A5 A [ AR I AL A4
BHEAA t AR S
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Synthesis, Characterization and Catalytic Activity of Zr-PHTS for
THF Polymerization

JIA Zhi-qi, LIANG Ji-fen, LIU Xiao-hong, LIU Xi, HAN Yan-hui,
GAO Chun-guang, ZHAO Yong-xiang
(1. College of Chemistry and Chemical Engineering Shanxi University, Taiyuan 030006, China;
2. Research Center for Fine Chemicals Engineering, Taiyuan 030006, China)

Abstract; The mesoporous Zr-PHTS solid acid using the P123 triblock copolymer as a structure directing agent
were prepared by the one-pot hydrothermal method in water-organic solvent system. These prepared samples were
characterized by powder X-ray diffraction (XRD) , TEM, N,sorption isotherms, IR spectra of pyridine adsorption,
and NH;-TPD. The characterization results indicated that 2D hexagonal mesoporous structure was retained on Zr-
PHTS catalysts. The acidic examination showed that all materials had medium acidity dominated by Lewis acid sites
according to the analysis of Pyridine adsorption and NH,-TPD. With the increasing Si/Zr molar ratio from 20 to
100, the BET surface areas of Zr-PHTS were varied a little, the pore diameters were kept at 9. 8 nm. The polymeri-
zation reaction of THF showed, that the mesoporous Zr-PHTS solid acid is an excellent catalyst. The Zr-PHTS-30
sample had the highest catalytic activity among the prepared catalysts, the yield was 40.4% and the average molec-
ular weight of the polymer maintained 2135. Such results could be related to the larger pore size and moderate acid-
Ic sites.

Key words: Zr-PHTS; hydrothermal synthesis; mesoporous solid acide; tetrahydrofuran; catalytic polymerization



