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Abstract: A Ni(OH), coating layer was prepared on the surface of Ni particles using the hydro-
thermal method,and Ni-NiO powder composites with a coated structure were obtained by annealing
under an inert atmosphere( Ar). The effects of urea concentration, reaction temperature, and reac-
tion time on the phase composition and microstructure of the coated powder composites were inves-
tigated. The results showed that as the urea concentration increased ,the Ni( OH), coating layer on
the surface of the Ni particles gradually transformed from an initial mixed structure of flakes and
granules into a pure flake structure,and eventually into a granular structure. With the increase in re-
action temperature , the size of the coating layer increased progressively. Moreover , extending the re-
action time not only enlarged the size of the coating layer but also significantly enhanced its thick-
ness. Under the conditions of a urea concentration of 0. 3 mol/L,a reaction temperature of 150 C,
and a reaction time of 12 hours,a uniform flake-like Ni( OH), coating layer was formed on the sur-
face of Ni particles. Additionally, the annealing process did not alter the microstructure of the Ni-

NiO powder composite. This study provides both theoretical and practical foundations for the prepa-
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ration of coated powder composites.
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Fig.1 Schematic diagram of the preparation of Ni-NiO powder composites
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Fig.2 SEM images of Ni-Ni( OH), powder composites at different urea concentrations
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Fig.3 SEM images of Ni and O in Ni-Ni( OH), powder composites under different urea concentrations
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Fig.5 SEM images of Ni-Ni( OH), powder composites at different reaction temperatures
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Fig.6 XRD patterns of powder composites after

hydrothermal reaction at different reaction temperatures
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Fig.7 SEM images of Ni-Ni( OH), powder composites at different reaction times

ANi
#Ni(OH),
M I’y
i
s s . 18h
— J L 6h

20 Sb 4‘0 5‘0 6b 7b 80
20/(°)
B8 FE Rz E T kRN EHRE
EAMFH XRD E
Fig.8 XRD patterns of powder composites after

hydrothermal reaction at different reaction times



%38

MoK EE . BLA 6,8 2 #4169 Ni-NiO Hr 4k 4] & 2 175 A4 79

B 9 HiB KRR 7(a) [ 2(c) JE 7(b)
XTECRT N IR AR B JE 49K S5 fTE AR LA K
Ni 90026 AT TC 7 HES B 40 oK A0, R TR
KANEEIF R 2 SO GOK B O ZE R IE S,
9(d) Al VL, 24 K S IFE] A 6 h FlT 12 h B
AT E] NiO FEAEAT 5 06 | 3 55 4 i 1R KR A K

\ . e

(2) SEMPI(SBZHHEI6 b)

(c) SEMBI (SR AT [A] 18 )

DIF] Ni(OH), &5 R —F, 4 /N i ] SE K 2
18 h i, 78 37.2° 43.3°F1 62. 9O° (U B BL T 5
NiO HiifE K1 1% ( PDF#89-7131 ) — B AY I i 45 1
I st 8T NiO A (001) L (200) FI(111) Fhifi, %
M2 kAL FS  Ni(OH), B liEhik bkl Nio,
IR R T Ni A SR RS 44

(b) SEMBE(R ikt 12 )
a aNi
#Ni(OH),

SREE

x__./ng[ *__18h
j 12h
L

6h )\
20 30 40 50 60 70 80
20/()
(d) XRDE

B9 AERREEZETRNEHEESH T SEM B XK XRD

Fig.9 SEM images and XRD patterns of powder compositos after annealing under different reaction time conditions
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