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FAE, BT HIAEFAE . Ni BT (AEIARB e, TR | Xt SIS TN I H R, 255
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Hydrogenation of styrene-isoprene-styrene block
copolymer catalyzed by Ni/y-Al,O3

ZHOU Haohao®, GUO Fang', RONG Zeming", HOU Zhaomin*, SU Dongning™?
(1. State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, Liaoning, China;
2. Dalian Changxing Catalytic Technology Co., LTD., Dalian 116024, Liaoning, China )

Abstract: Ni/y-Al,O; catalysts were prepared from deposition-precipitation of y-Al,Oz; and ammonium
carbonate, then used in the catalytic hydrogenation of styrene-isoprene-styrene (SIS) block copolymers.
Both the catalysts and products obtained were characterized by XRD, TEM, XPS, *"HNMR and DSC. The
effects of support type, theoretical loading amount of Ni (based on the mass of support, the same below)
and reaction conditions on the hydrogenation of SIS were investigated. The results showed that Ni/y-Al,O3
with 10% theoretical loading amount of Ni exhibited the best activity and selectivity, and the hydrogenation
degree of polyisoprene reached 85% and that of benzene ring in the side reaction was less than 10% under
the conditions of cyclohexane as solvent, reaction temperature 140 °C, reaction pressure 1 MPa and
reaction time 3.0 h.
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Fig. 1 Effect of various catalysts on SIS hydrogenation
reaction
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Fig. 2 SEM images of y-Al,0O5 (a b) and 10%Ni/y-Al,O5 (c, d); TEM images of y-Al,O3 (€) and 10%Ni/y-Al,O; (f); EDS

images of Al (g), O (h), Ni (i) of 10%Ni/y-Al,O
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Fig. 3 XRD patterns of y-Al,O3 () and 10% Ni/y-Al,O3 (b)
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Table 1 Specific surface area, pore volume and pore diameter of

cataysts
B HeF i /(mPlg) LA (em®g) FHFL4RInm
10%Ni/y-Al,05 250.78 0.62 9.83
7-Al,05 250.17 0.55 8.83
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Fig. 4 XPS full spectrum (a) and Ni 2p XPS spectrum (b)
of 10%Ni/y-Al,05
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Fig. 5 Effect of Ni/y-Al,O; with different Ni theoretical
loading amount on SIS hydrogenation reaction
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Fig. 6 Effect of different reaction time on SIS hydrogenation
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Fig. 7 Effectsof catalyst dosage (a), SIS mass fraction (b), temperature (c) and pressure (d) on SIS hydrogenation
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Fig. 8 Effect of different types of Al,O; support on SIS
hydrogenation
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Fig. 9 XRD patterns of Ni/a-Al,O5 and Ni/y-Al,O4

# 2 AT Y
Table2 Physical property of different catalysts

B B LA TR
(m%g) (cm*/g) nm
10%Ni/a-Al,0s 88.14 0.53 24.26
10%Ni/y-Al,03 250.78 0.62 9.83
40%Ni/y-Al,03 258.63 0.73 10.25
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