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Formation of Ni layer onto alumina powders
by hydrogen reduction technique
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Hydrogen reduction technique was used to form the nickel layer onto alumina

powders in nickel sulfate solutions. The reduction rate and precipitation states of nickel

lons were Investigated at various experimental conditions such as hydrogen pressure, tem-

perature, PdCl, addition, particle size, and so on. Uniformly nickel coated alumina compos-

ite powders were obtained at such condition as reduction temperature of 165°C, hydrogen

pressure of 300 psi, and PdCl, amount of 2 mg/¢.
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Tablel

Preparation of coating solution

Y 2 E+ Val
NiSO,-6H.0 40¢g/ ¢
NHs/Ni** mol ratio 23 /1
(NH4)QSO4 160 g/ .Q

Baraing B AASLh

SUECES PP

YAz ¥A¢ A7 EoAEH A7
PdCLe] #H7l7) wbsAbEe] o=, 29
A, JAXFe Z7] Tl 9Xes 9F
< A7) $1sked 0elA 10 mg/ £ 7HA
PdCl9] 373 & wisiA A AYPE Pt

Fig. 1.2 Ni** 40 g/ 407} &35 284
o2RE AMEHE Yol & W2
165C, 4489t 300 psiol| A AT FES
Yehd AHoloh. I BEo] FejAE
A8 HrVehA AY 2 mg/l AR =27
NAe FAukgol dojuriztx] Fe g 4]
7kl ZAE77F of 38 He Hesdo

PdCl,e] H7tefe] F7igtel wel &7+
Mzl GE59o0 4mg/d oA HAR =
A= BE7I7E AH el @k
T AR7)7 2858 & IEHLAFT Aol
29 YL o 90 %7t BLAHIZAE ub
A2 Al AV ARt gled
o] W} 2 mg/¢ o]3te] PACLE Hrigt =7
A Aol #FUA&ET= o 28 g/l/
minejgl e ny PdCLe #Hrlefo] FofAle] uf
2 Az F571sted 10 mg/ & HIVG =24

Fraction reacted

Time(min.)

Fig. 1. Reacted fraction of nickel at various
PdCl, additions (Ni** =40 g/ ¢, 165°C, 300
psi).
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(b) 2 mg/ ¢

(a) 0 mg/ ¥

(d) 10 mg/ ¢

(c)4mg/ ¥

composite powders at different amounts of PdCl, ( x 200).
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Fig. 2. Cross sections of Ni- Al
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(d) 10 mg/ ¢

Fig. 3. Micrographs of Ni nodules on Al,Q; powders surface at different amounts of PdCl,
( X 3000).
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Table 2

Size distribution of Ni-coated AlO; composite powders at different PdCl, additions

SiZe( ﬂm) A1203 Pdclz

10 mg/ ¢ 4 mg/ b 2 mg/ ¥
-53 15.6 8.0 4.4 1.2
+53~-90 72.4 39.9 28.9 145
+90~-125 11.3 30.2 33.0 28.7
+120 0.7 21.9 33.7 55.6
FA P =(um) 67.6 92.2 105.9 130.0
vl E WA (m*/g) 0.046 0.080 0.061 0.050
3.2. whg 2w A% AHLE oAl Me 229 453 ¢4 F
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Fig. 4. Reacted fraction of nickel at differ-
ent temperatures (Ni** = 40 g/ ¢, 300 psi,
PdCl, = 4 mg/ ¢ ).
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(b) Reduction temperature : 175C
Fig. 5. SEM photographs of Ni-Al,O;
composite powders obtained at different
temperatures. { X 3000, Ni** = 40 g/ ¢, 300
psi, PACl, = 4 mg/ 7).
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Fig. 6. Reacted fraction of nickel at differ-
ent hydrogen pressures (Ni*'* = 40 g/ /¢,

165°C, 300 psi, PdCl, = 4 mg/ ¢).
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Fig. 7. Reacted fraction of nickel with
different Al,O; powders (Ni** = 40 g/ /¢,
165°C, 300 psi).
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o} (Fig. 8 =1).
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g+, 9w, 4325 mesh & <4Fuve} s}
a %}-Er‘ﬂurﬂ AEE 2~3% A=Y TE

oz vy, S8 sha

Fujuk o] 7(%%7} 4§ L5 Bk Z‘—“ﬂ
7} ol g FUAEST £ 2~3ul] w2 A
el glEs B 5 gleh ol Fig 89
wEiEE Al o F glFe] F5 A
b Exde JAZAASE AHEA]7]Ed
AAA] FgE 71AT Ue Ao #AHH
o}, Fig. 74 YAo]e] Lz ol mlx

01594 q3kg AHBP W - 325 mesh &
]

(b) Calcined alumina

Fig. 8. SEM photographs of Al,0; powders
surfaces. ( X 1000).
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