6 Vol. 17, No. 6

2001 11 CHINESE JOURNAL OF INORGANIC CHEMISTRY Nov.,2001
*
( , 361005)

Mgz[Ni(Hcit)z]' 10H.0O Mg[Ni(HCit) (HzO)]z' 8H20(H4Cit

) . Ni Mg 1:2 201 MgNiOs  MgNi;0;
, Ni2+ Mg2+
0611
[1~6] /
17-9]
[10]
[11]
[12~14]7 Nl Mg
1:2 2:1 Mg.NiO; MgNi> 03
1
1.1 Mg, [ Ni(Hcit)>]- 10H.0(1)  Mg[Ni(Heit) (H0).]>- 8H.0(2)
(NH4) 4[ Ni(Hecit) 2] - 2H,0 el
(0. 1mol- L', 100mL), (0. 1mol- L', 100mL)
, R Mgz[Ni(HCi’[)z]' 10H20(1)
300 ~ 700nm 385 645nm , Nicolet
T40FT-IR ( ): v.(CO0)1633.. ., 1582,; ».(COO) 1427.,
1391.em™! 25 ~600°C : 97 ~239°C, H.O( ); 320 ~483%C,
( ) ( ):C21.2(21.7),H 4.3(4.5)
(NH4)2[N1(HCH)(H20)2]2 2H.0 2]
(0. 1mol- L-', 100mL), (0. Tmol
- L7', 100mL) s s ’
Mg[Ni(Hcit) (H0)2].- 8H.0(2) 300 ~ 700nm 390
2001-05-08 :2001-07-09

No. 61999022408
* E-mail: zhzhou@ xmu. edu. cn

37



800- 17
670nm , v.(C00) 1610, .; v.(CO0)1415.em~" 25 ~600C
:97 ~217°C,  H0( ); 324 ~442°C, ( )
( ):C19.3(19.6), H4.4(4.7)
1.2 Mg:NiOs(3)  MgNi.0s(4)
1 2 TG-DTA PCT-1 ( )
, DTA + 100V, TG 10mg, Smg, 5C+ min™'
3 4 XRD Rigaku Rotaflex D/Max-C X
: CuKa, 40kV, 30mA, 6° min~' TG-DTA
XRD 12 34
100
90}
80
=7 N
2 60} N
50
40
30
0 11C 540 0 540
t/C

1 Mgz[Ni(Hcit)z] - 10H,0
Fig. 1 TG-DTA pattern of Mg[ Ni(Hecit)2]- 10H.O
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2 Mg[Ni(HCit) (H.0).]> 8H.0
Fig. 2 TG-DTA pattern of Mg[ Ni(Hcit) (H.0).],- 8H.0
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Fig. 4 XRD pattern of MgNi,O3
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Table 1 Comparisons of XRD Data for Ni-Mg-O System
oxide MgO Mg:NiOs MgNiO- Mgo. +Nio. 60 MgNi>05 NiO
a/nm 0.42112 0.4196" 0.4193 0.4190 0.4185" 0.4177
index d/nm””
111 0.2432,4 0. 242435 0. 242145 0. 242040 0. 241640 0. 24100,
200 0. 2106100 0. 2094100 0. 2097100 0.2095100 0. 2087100 0. 2088100
220 0. 148939 0. 14829 0. 148350 0. 148235 0. 147990 0. 14765,
311 0. 12505 0. 12657 0. 126414 0. 1264 0. 126233 0. 12596
222 0. 125810 0. 12112 0. 121035 0. 12098 0. 12082 0. 120613
L/ b 0.50 0. 81 0.93 1.13 1. 14 1.23
ref. 15 this work 16 17 this work 18
“Calculated by the equation: a = d- (h*+ k* + [*)'?
* "The subscript represents its relative intensity
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Magnesium Nickel Mixed Oxides Prepared from Thermal
Decomposition of Citratonickel (Il Precusor

JIANG Ya-Qi ZHANG Hui MAO Shao-Yu ZHOU Zhao-Hui* WAN Hui-Lin
( Department of Chemistry, Xiamen University, Xiamen 361005)

Nickel-based oxides are catalysts used in the partial oxidation, carbon dioxide reforming of
methane and fabrication of carbon nanotubes by thermal decomposition of methane. Complexes
Me: [ Ni(Hcit) 2] - 10H0 and Mg[Ni(Hcit) (H20) 2] 2+ 8H,O(Hucit = citric acid) are prepared
from the reaction of MgCl, with the complexes (NH.) 4[Ni(Hcit) 2] - 2H,0 and (NHs) 2[ Ni(Heit)
(H20)212+ 2H>0 respectively. The complexes are decomposed to obtain nickel-based oxides Mg:NiOs
and MgNi,Os. XRD patterns of these new phases are close to the pure phases of MgO and NiO, but
the dimensions of the lattice parameters of these new phases are between them. This indicates that
the solid-solution is formed due to a very good mutual solubility between MgO and NiO. It is deduced
that the preparation of mixed oxides by citrate method is related closely with the decomposition of

well-characterized citrate nickel (I) complexes.
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