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Abstract—The activated surface of 60-pym alumina powders was chemically plated to form nickel-phospho-
rous films by slow addition of the reactants-nickel salt and sodium hypophosphite solutions-. This semibatch
type of reaction mode could control the plating rate easily and guarantee the adhesion of the film to the
powder surface and the suppression of the undesirable particle production in broader range of the plating
conditions. The semibatch type also made it possible to prepare the plated powders with better chemical,
electrical and magnetic properties. The pH of the reacting system, the molar ratio and the input rate of
the reactants had great effects on the rate of plating, the electrical resistivity, the chemical composition,
the adhesion and the magnetic property of the film.

LM B el FAZ g AFAE WYE BV ¥
Adl =g olgstw AU 13 e gx
Wpez e 8 239 Algl FEH @A mFAFe NEFEUL G2o] T Ewe] oAl

e 427l AR £ e} Bals)h eshn
7 eje) Zof ulgo] AA =& o] ek zeh}
A7) TY 5 g viESont BAe) £3de A
=2 dal Ar1E 24 e olEul STl
o457 gleh FHAERO|N1,2] Tl e B
Aol <8 et oz Byste] HEF A Ealel

358

BA Qo] Dol T FUF ARS AL F glon,
ZF(plating bath) o] Z71d] we} =Fote] EAL
Aojatr] Hrh oleidt BA o Fo] FAHNEFS
=AY AW F448 Fodsle] ARA, B, W
A, A g Foled ®el ol4HY itk =
Zelago} Br|Rate) RAHA=Z S 3l

=]
A

ofy o Jr

N



Yot 2Ade YA FANES 359

A s, dRYAANE, Ax5} 239 (shield) g 2
FAQget HEAHERE 22 9}3-5].

A5 FANEZs=de A5 38 (batch)4]
el glovt E dAfdMe A =39 E5AL
A7) 913 uksli-(semibatch) A|[3] o2 ¢Fu|} 2
A5]e A FH=F& HAlste] uba iAo Ex
+ AHR, =2Fd vlHe A7 TAULEY JFS
AAAoZ A Hglr)

2. =E0k3 3R &3

FAH JAEFE Aol Ah}EF(NaPH,0,) 2 3
fA 2 st JA-A(Ni-P) =279 fisiisve
{NaBH,) 5% #d4= g+= JY2A-$42(Ni-B) =3¢
E T e, £ A7 A ge] Holx Qe
YA-Q(Ni-P) =3{2]8 2 ez Adsln 24
doz FaAag Agsigded 2 F8 werTEe
o537 26, 7]

oy e

[(H:PO.] +H,0 — [H,PO;]~ +2H (D
Ni?* +2H — Ni+2H* 2
[H.PO;]~ +H;0 — [H;PO;]~ +H, 1 3
[(H,PO;]"+H—P+OH +H;0 4

Bl o] apofalato] o] whg- (el 23 e}lAte]
23 dApgeLE PRt AT aE Ak
% 9 gAstso] ubg (2)of s FEA5e] A
o] & FYsta FH5YAE YAt x| HE Ak v
< (3)& Apolalato] -] FHub-g0 24 o] who] o
ofvte kg FUA A Aol EF 9 o] & 8(4w)
o A A AR ARl A A9
¥ &) "ojAlch AA whg (3)9] WE4=r) uhg
(D +(2) 9] uhg-<rxol uls) 2w o]} w282, 2jo}
AAIEF 2] o] A 8L 33% oltelct wabd A
189 H&$ fdixe Aoldal 35 o)y HrsA
dot. =38 g (D2 A sdd o8 <o) &
Ha YAzt @A yAd-de) 5 ek YA =
T2 WS (2)elA B ZAAMF 2 pHellA 2 571
AA =32 AA pH=3 4= =31kgel 79 Fodse
Ao e Qlrh whd pHrt F7bsH E34Ee
et} o] Wi 7| HEH ¥k o2t TF G AT
uhg-o] dojut ofF vl YASAE EA H o
o] Zujddg 3o A3E F Yv =8 A
71 E doh AA 2ol Me mae] AP HA
HHE- (2ol ael im0 o] AlG wHEeiA pHe| A

3% shAeEg olF WAEls] $iste] NaOH 9|
pHZ A, HBOyo} 2-& pHS3A) 52 #7behw el
pHU 9H3-23e] %7} Fom £ abrlase
9] 9ld HAE EUSIIE ok = wg (13
(el o7t Aofalatol L] stz HAR obalspo] e
o] Yoz} wgate] olalanide] wo] wayst
52 A3AE 7sle] o]F Wt sk

524 £3& olu) Wao] Sojgle Wl
FAE g} BARR 24 A2A7E ol
o] el UM ol HiE TIEEE o7
Aste] VA, BUA S FEES Folw(o)o] LR
A2 3% A4 ¥, LEE 00T WOE &
A& Foh whgo] MRl wep WY Erit
ol A £3alo) A4Istr} dolut B RS RS} A3
asl £3uiute] BAo] A7l ajz} ZA Wakch
EI4EE 7] o8 27BEE % EolA
pHE 27M1714 Sl = 2ae] A7]%s)7} Aol
o £3unte) Baee] =4 obstEich #Al9 A4,
2e FAA ErAo] ZA SeltrE B whgo]
o5 el $27) Qo] mF el 4] wke g ¥
Aolzh ©S Al Ach oleig EARE wrs3

EFS AN ARLE do00 5 e EAe
Ao HEFE FA7 o] Sl WgTle] PR 2w

AT FUSER W37l Eqstd 2 fUSEs)
g el M) =A gk @ wgTIRle Mg

WHdt R g Ed 7 Aok Bw ok
E5 5 FUSER AL  JoEE g2 E
T L =g7hsd pH 99& WY + 2ol o
pHell A 2] Ego] 7hg-ate] ol ghafo] @3] W
AL o] AH 2{AGo) ofF e A AL

3.4 #

3-1. AEHEE

2 ATE AT AEAAE FA F52 HEse
EFURSAA], Rgdg w37 HgHoz FFele
FT =239 FEFA, 283 2kl wagshe
F42 719 & &= gas burette FAE FA
=le] ltH(Fig. 1.

=S AAENe 472 1000 ml ARt

HWAHAK KONGHAK Vol. 32, No. 3, June, 1994



360 e TR REREEE

E L7 .

Fig. 1. Schematic diagram of the apparatus used to pro-
duce nickel-plated alumina powders.
1. Water bath 6. Condenser

2. Reactor 7. Dryer

3. Minipump 8. Gas burette
4. Flasks 9 Thermometer
5. Stirrer
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Table 1. Variation in process variables

Process variables Range

Plating time 2.5, 5, 7.5, 10, 15, 30, 60(min)

pH in the reactor 3,45 6,7 8 9

Reaction temperature 45, 55, 65, 75, 85(C)

Input rate of reactants 0.6, 1.2, 2.4, 4.0, 8.0(ml/min)

Molar ratio of 0.16, 0.25, 0.33, 0.5, 0.67
(Ni salt/reductant)
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Fig. 2. Progress of plating in terms of volume of produced
hydrogen and Ni-P deposition per 100 g of core
powders.
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Fig. 3. Effect of plating time on volume resistivity and P
content of Ni-P deposition.
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Fig. 4. Effect of pH on volume of produced hydrogen and
Ni-P deposition per 100 g of core powders.
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of Ni-P deposition.
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(a)

Fig. 12. Scanning electron micrographs of Ni-plated alu-
mina powders(input rate of reactants: 2.4 mi/
min, reaction temperature : 65°C).

(a) Ni/NaPHx0; : 0.167, (b) Ni/NaPH,0, : 0.667.
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(@)

(b)

Fig. 13. The crosssectional views of the coated powders(in-
put rate of reactants : 2.4 ml/min, NaPH,0,/Ni :
2/1, reaction temperature : 65°C).
(a) X400, (b) X1000.
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