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Table 1 The conversion and selectivity of different catalyst

Catalyst Conversion/% Selectivity/ %
NiO/Al, O, 52.2 42.7
CuO/Al, 04 38.3 20.4
Co0/Al, 04 50.3 40.4

Co0/Cu0/Al, 04 61.3 51.2
NiO/Cu0/Al, O 68.6 56.7

Temperature ;180 °C ; pressure:0.6 MPa; time:4 h; catalyst quantity:3% ; ammonia-alcohol molar ratio:4:1; n(Co0):n(Cu0):n(Al,05) =
3:1:10, n(Ni0):n(Cu0):n(AL0;) =3:1:10.
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FhilL, Bf i I B Ak SRR ARG, J2 Hh T TR RS TR A 43 O AR TR A AL R DA B R AR i R . A
500 CJ5, BT AR REANAR , 15 B HE o s 158 4 R R R 78 53 40 o CuO T NiO . PRI I, BB e il 2
500 °C., o R g R BR AR o0 o6 42, 19 2 IIr s A AR
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Fig.3 XPS spectra in Ni2p(A) and Cu2p(B) region for different catalyst
n(NiO):n(Cu0):n(ALO;) :a.1:1:10; 5.2:1:105 ¢.3:1:10; d.4:1:10; e.5:1:10
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Synthesis of Ethylenediamine by Catalytic
Ammoniation of Ethylene Glycol

ZHANG Hualiang, YANG Shi, XU Chao, HONG Chao, YUAN Hua"
(Key Laboratory for Green Chemical Process of Ministry of Education ,School of Chemical and
Environmental Engineering , Wuhan Institute of Technology , Wuhan 430073, China)

Abstract To explore a new green process for synthesis of ethylenediamine, ethylenediamine was prepared by
catalytic amination of ethylene glycol in the presence of supported two-component composite metal oxides
NiO/Cu0/Al, O, catalyst. The structure of the catalyst was characterized by X-ray diffraction( XRD) , X-ray
photoelectron spectroscopy ( XPS) methods. The reaction mixture was analyzed by gas chromatography ( GC).
The effects of catalyst composition, material ratio, temperature and reaction time on the reaction were
investigated. The selectivity of ethylene diamine could reach 56. 7% under the condition that n(Ni):n(Cu)
ratio was 3: 1, catalyst loading was 3% , NH,/HOCH,CH,OH mass ratio was 4:1, and the reation was
performed at 180 “C, 0. 6 MPa and for 4 h. Compared with traditional dichloroethane method, this process is
more clean and friendly.

Keywords ethylene glycol ; ethylene diamine ;catalytic amination
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