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Hydrogenation of Aromatic Ketones to Aromatic Hydrocarbons over
SiO,-Supported Chitosan Schiff-Base Palladium Catalyst

HE Haifeng, GONG Shuwen”, LIU Lijun, CUI Qingxin, YIN Handong
College of Chemistry and Chemical Engineering, Liaocheng University, Liaocheng 252059, Shandong, China

Abstract: A silica-supported chitosan (CS) Schiff base (SB) palladium complex (SiO,-CS-SB-Pd) was prepared and characterized by X-ray
diffraction, Fourier transform infrared spectroscopy, and thermal gravimetric analysis. The catalytic performance of the catalyst in hydro-
genation of a series of aromatic carbonyl compounds was studied. The influence of the reaction time, reaction temperature, and catalyst
amount on hydrogenation of benzophenone was also investigated. The results indicated that the SiO,-CS-SB-Pd catalyst has excellent cata-
lytic activity for hydrogenation of the aromatic aldehydes or ketones into corresponding hydrocarbons at low temperature and under 0.1
MPa. The catalyst is perfectly leach-proof and can be recycled at least two consecutive runs without any obvious loss in activity for the hy-
drogenation of benzophenone.
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Fig. 1. FT-IR spectra of different samples. (1) SiO,; (2) CS; (3)
SiO,-CS; (4) SiO-CS-SB; (5) SiO,-CS-SB-Pd. CS—chitosan;
SB—Schiff base.
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Fig. 2. XRD patterns of different samples. (1) SiO,; (2) CS; (3)
SiO,-CS; (4) SiO,-CS-SB; (5) SiO,-CS-SB-Pd.
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Table 1 Hydrogenation performance of some carbonyl compounds over SiO,-CS-SB-Pd catalyst

Substrate Reaction time (min) Conversion (%) Product Yield (%) Reference
(0] OH
@ 300 42.0 @ 100 this work
(0]
! CH;, .
@CH 300 100.0 @ 100 this work
9
)toms 300 100.0 )-omr, 100 this work
(0]
i‘:@ 300 100.0 C@ 100 this work
0 ©_CH2@ 98 this work
300 100.0
GO :
2
@c—cm 55 99.6 QCHZCHa 100 [7
0 OH
134 86.5 100 7]
(I:I) CH,CH
@c—cm 1440 79.0 O 2CHs 100 8]
(0]
@E—cH3 120 100.0 @—cmcHg 99.9 [9]

Reaction conditions: 15 ml ethanol, 0.2 g catalyst, 45 ml/min H,, 40 °C.
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Fig. 3. Effect of reaction conditions on hydrogenation of benzophenone SiO,-CS-SB-Pd. (a) Reaction time; (b) Reaction temperature; (c) Catalyst
amount; (d) H; flux. (1) Conversion of benzophenone; (2) Selectivity for diphenylmethane; (3) Selectivity for diphenylmethanol. Reaction conditions:
(a) 0.3 g substrate, 15 ml ethanol, 0.2 g catalyst, 40 ml/min H,, 40 °C; (b) 0.3 g substrate, 15 ml ethanol, 0.2 g catalyst, 40 ml/min H,, 3 h; (c) 0.3 g
substrate, 15 ml ethanol, 40 ml/min H,, 40 °C, 3 h; (d) 0.3 g substrate, 15 ml ethanol, 0.2 g catalyst, 40 °C, 3 h.
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TR BB TR W S B, 25 A0 1 45 S 1 F benzophenone

o = . N ) Yield (%)
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ERT. SEU R B, AR 2 AT R, B th A 3 100 86.7 122 11
] 7‘)?@, AJ B 2 4y Pd2+%}§ZJEJ§\ESZ Pdoﬁﬁﬁl. Reaction conditions: 0.3 g substrate, 15 ml ethanol, 0.2 g catalyst, 40

ml/min Hy, 40 °C, 3 h.
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