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Abstract BELLL
Licctrodeposiion of the alloy thin flnt CoNi i the sulphate chloride solution was investigated.
Influcnces of concentration ratio [Co™' [N and additive sacharin on merat ('(ifalk'fi'!l"'é[lji“ uui‘
maghetic coerciviiy of the deposited alloy were studied using EDXISEM and VSM. Magnetic C’oel‘cil'l’ifl)’
H, oretainy maximun value when the film containg 21-25% Ni (75-79%Co), (une.spoudmg ;o f[m T
concentration ratio (Co' [{NIF] = 0.2.08 —0.3:0.7. The presence of the additive sacharin ae.mlr.kfiu |
finer crystad structures and enhances the mugnetic coercivity H, of the clectrodeposited flm “.S'ﬂf'

analyses conibined with sputter profife showed that comemts of Co and Ni are distr Jbuted eve ly
through the thickness of the obtained alloy film. Ry

GIOI THIEU ";' - h
Mang inong hop kim tir tinh cobalt-nikel (MHK CoNi) duge tao ra 1rén nén klm) ,pl"u i":

kim hoac ban Jdan lam vat liéu luu ui s6 1iéu mat dd cao trong coéng nghiép dién tir, m{ ‘inh;
cong nghé cao [1,2]. Mot trong nhitng tinh chal dac biét cua MHK CoNi Ia n6 cé IhéL ¢ i‘,}yﬁ n
(W vat liéu tr mém khi ham lugng Co trong MUK thap sang vat liéu tir cing khi ham lu!q‘n cOf
tuong déi cao [3]. Hop kim CoNi la dung dich ran & moi thanh phan kim loai, vi vay cé [he g Q
duge hgp kim ¢6 thanh phén bat ky khi thay doi ch€ do cong nghé [3-6]. Trong s6 cdc phuﬁngr
phip tao MHK CoNi, phuong phap dién két tia (electrodeposition) ¢ nhiéu wu viét hon. p‘ ’ g
thi€t bi don gian va diéu khién qua trinh dé dang hon. Thong thudng, MHK CoNi cé thé d‘_'
dign két tha trong cdce dung dich khidc nhau nhu sunfat [1,2,9], clorua [3,4], sunfat clnE da
[5,6,8} v sunfumal [7). Thanh phin va cdu mic coa MHK CoNi phu thuoe nhidu yéu' 1d nhlr
thanh phén dung dich, nhiét do, mat do dong dién, pH dung dich, phu gia. Mat khiéc, tlnh dhat
(h cia MUK 1ai phu thuoe vao thanh phin cda nd, che do U nhiél, texiua va chiéu day mallg
13,4,6,7). ;
Bl bao ndy s& gidi thiéu cic kél quia nghién ciu anh huéng caa ty 1& nbéng d@ i%

[Co™ NI va cha phu gia Sacarin dén thinh phin va lue Khing 1 cda MHK CoNi. Két qqa

nghicn cau phan be thanh phin hgp kim troug chi¢u day mang ciing s€ duge inh bay. i
: P
THUC NGHIEM ,"“'-’

Dung dich st dung d& nghién ciu gém cic thanh phan: NiSO,6H,0, CoSQO,.7TH,0,
H,BO, 04M, KCl 0.2M. Néng dé [Ni*} va {Co™ | thay d6i tr 0,05M dén 0,95M sao cho tdng
cita chiing trong dung dich luon 12 IM. Tat cd cde héa chat déu ¢6 do tinh khi€t cao (>99, 5%),
sdn xudl tai Trung quée. Tat ¢a cde dung dich déu dirge gir & pH 5, nhiét do T=50£1°C'vA cé f
khuay (i Catdl fam bang laténg ¢6 dién tich 2 cm’. Andt 13 Co v Ni kim loai ¢6 1y 1& bé mai
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TCq‘,Ni = 3:1 nhém giff cho néng d6 Co trong dung dich ft thay d8i nhat trong qua trinh dién kel
tha, .

| 4 |'Thanh phin mang, cau tric t& vi duoc nghién ciu bang kinh hién vi dién tir quél
i.l_ M/EDAX PHILLIPS. Thanh phin vd trang thdi héa hoc ciip MHK duoc phan tich hing

hﬂ‘&hg phap XPS sit dung mdy ESCALAB-V (VG-instrument-UK) diing tia hirc xa don siic
]ﬁy (1486,6 V) va 4p suat buéng phan tich 13 107 bar, Thinh phan mang phan bg theo
‘¢hiéy sau dugc nghién ct su dung profin bin pha (sputter profile) k&t hop véi phan tich XPS.
:Nguén ion dé bin phd 12 AG-S2 c6 dp sudt khi Ar 1.5.10° mbar. Lyc khdng tr H. duge xdc
‘dinh tir dudng cong tir tré do trén miy VMS.

o KET QUA VA THAO LUAN
1. Anh hudng cua ty Ié néng do [Co® [Ni*'] ‘

Hinh 1 bi€u dién su phu thudc ciia ham lwong Co, Ni trong MHK vt lye khang tir H_ vio
ty 1¢ n6ng d¢ phan tir [Co™1:{Ni**) rong dung dich. Do cobalt cé dién the tieu chudn am hon
Nikel (E(O_",. rew ==0.277V, E.S-,-'- = -0,2501"), cobalt phéng dién sau nikel. Tuy nhién, quid
trinh phong dién ctia Ni bi kim ham din dén ket qua toc do phéng dién ctia Co™ 16n hon nhién
so v6i Ni** [1,2,3,9]. Chinh vi vay, ty I Co:Ni trong MHK nhan duoc 16n hon nhiéu so véi ty
1¢ [Co™|:[Ni**) trong dung dich (H. 1). MHK dién ket taa tir dung dich [Co™ ) [Ni™] =
0,05:0,95 c6 thanh phin 66Co34Ni, vi mic do di thuomg 1a 16n nhat & ty 1& nay. Khi ting

néng d¢ [Co™] trong dung dich, thanh phan Co trong MHK tang cham din do mic do di
thuong giam déin.
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Hinh1 - . Anh hitong cria 1v 16 nong de [Co™ ] INF ] déin thanh phein MK v hee
khdng tiv. Préu kién ket tita: i=20 mA cm”, pi S T=50¢

Trén hinh 1 ciing bidu dién sw phy thude ctia fue khing tir H vio nong do [Co™ | trong
dung dich. H, khong ting don diéu khi |Co™ ) ting ntiv dat cue dai 1ai 1Co™' ] = 0.2M-0.3M. (3
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Lk PLan

Khodng néng doé nay, MHK c6 thanh phin ¥ 23%.-259,
250 Oec. Két qua nay cting phit hop voi nghién ciu cia Fedotiev, trong dé cong bé hop kim
CoNi chita 239, Nj dat H_ 16n nhat. Theo tdc gl tai him lugng nay, hop kim chuyén 1r cfu
tric tinh thé 1ap phuong tam mit déc trung cho Co sang 1ap phuong 1am khéi dac' trung cho
hop kim <6 1, 160 hon vat nhiéu so véi Co don chatl. Theo Armyanov [10], khi ham lugng Ni
trong MHK CoNi én hon 25%, thanh phan pha lap phuong 1am kh6i giam rdt dot ngor (i 80%.
xuong 20% vi khéng 16n tai textua. Trong khi dé pha | :
dén 55% va textua <1 10> chuyén (i yéu SURg 1
2. Aanh huong caa phu gia Sacarin

Hinh 2 va 3 {a dnh kink hién vi dién i quét (Scanning Cleetron Microscopy) v phin
lich EDX 1wong ting ctoa MHK duoc dién két tia rong dung dich ¢é va khong cé Sacarjn
([Co™ INi**}= 0,5:0,5, mat d6 dong dién i = 20 mA.cm?). K¢t qua cho thdy MHK tqo ra _t;'oﬁ_’g
dung dich Sacarin ¢6 16 chiic tinh (hé min hon va x€p chit hon. Chinh vivlly, MHK duge digp
Két tha tr dung dich ¢6 phu gla Sacarin ¢6 do bdng cao hon so véi MHK két tiia khong ¢ _em
Phu gia. Diéu ding chii y phu gia Sacarin lam tang thanh phin Ni trong MHK met luqng"'r‘;l‘ié '
w 17,6% dén 19% (H. 2b va H. 3b), nhung lai lam tang luc khang w H, clia MHK Iéffdéhg I;ﬁ
tir 143 Oc dén 195 OQe. K&t qua nay c6 thé ty giai tir 2 nguyén nhan: (i) thanh phén mang i "

(61 gdn mién dat cuc 1rj H, va (ii) cdu twic va iextua cia MHK thay d
[10).

Ni va hre khédng tir tuong (g 13y 24()-

ap phivong tam mit ting dot ngot tir | §
at manh.

8i khi c6 mét Sacirin

Khéng phy gia

(k] e m Y [ Tt in TR
flinh 2 - () antt SEM va (b) phd EDX ciia MHK CoNi dién két tia trong cl'u.r}gj ; ‘
khong c6 Sacurin. Diéu kién két tia: {Co™ | {Ni*t = 0.5:0.5, =20 mA coi”, pH 5, T=50

Phu gia Sacarin

Lo

. J_";_ . .
|y I T R T Y e - -

Hink 3 - (whdnle SEM va (b) phd EDX ciia MHK CoNi ch’g‘;u ket tia trong dung dich (Im'a ""'

Sacarin. Bidy kicu két nia- [CO™ JA{NF = 0,505, i=20 DA cnr=, pH 5, T=50'C. R
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1. Phan b6 thanh phén trong chidu day MHK

\!:‘:":I' “Hinh 4 trinh biy phd quang dién 1r (XPS) ciia MHK CoNi duoc dign két tia trong dung
aiCh t(fpz*]=0,5M, i = 20 mA.cm”, phu gia Sacarrine. Cic peak dac trumg cira Ni (Ni2p tai
1 108V} NILMM tai 620V) va cita Co (Co2p tai 765eV, Col MM 7106V) déu o6 1hé quan sit
. Wﬁ‘én phé. Ngoai ra, cdc peak C2p va O2p ciing xudt hién do mat lugng nho Sacarin vi
ﬁﬁ&é&ﬁl hap phu trén bé mat MHK. Thanh phdn bé mit ciia MHK (& do siu < 20nm) |
-B4Co36Ni (x4c dinh theo phan tich dinh tinh XPS sir dung phé Co2p vit Ni2p dé phan
cao).
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Hinh 4 - Phé XPS clia MHK CoNi dién két tia trong dung dich chita Sacarin. Dicu ki¢n
két tia: [Co™]:[Ni*]=0,5:0,5, i=20 mA.cm’, pH 5, T=50"C.

bé nghién citu phan b6 thanh phén hop kim trong chidu day 16p mang, phan tich XPS
thanh phén dinh tinh dugc ket hop véi profin ban pha bé mat (sputter profile). Hinh 5 thiéu
dién ket qua phé profin bin pha ciia MHK. K&t qui cho thily thanh phin mang dircge phan ba
déu trong sudt chiéu day v khong cé hi¢n twong Co hay Ni két tha uu th€ & pha Gép gidp véi
nén hoic bé mat MHK. Thanh phén trung binh cha mang 14 66Co34Ni. chiéu day MHK 1a
2um (t6c do ban phd mang 4nm/phat).
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;‘ < Hinh§5 - Profin bin phd MHK ColNi. Diéu kién kéi tia: [Co™ |INI™ = 0,5:0.5. phu wia
§ Sacarin, i=20 mA.cm” pH 5, T=50"C
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KET LUAN

Ty 1& néng do phan ur ICUI']:INH'I anh hudng: dén thanh phan v luc khdng it ciia MHK
CoNi. Luc khing 1t H_ da cuc dai (240 — 250 Oe) khi MHK dirge két tha trong dung
dich ¢ [Co™ {Ni*'}] =0,2:0.84 — 0,3:0.7, wong img véi-thanh phin hop kim 21-25%N;j
(75-79% Co).

Phu gia Succarine lam min tinh thé v lam tang lue khing wr H, cha MHK .
MHK thu duoe bing phuang phiip dién két 1ia 6 thanh phan phan bé déu trong sudt chiéu
diy ctiaming. *

LOI CAM ON

Cong trinh duge thyc hién dudi sy hé trg cha chuong trinh khoa hoc ed ban

At " - - - . . - - a LY - - -~ - . .\ !
cap nha nudce. Cac tae gia xin chan thanh cam on Vién Héa 1y va Dién héa truong
P E : Y : g

Dai hoc Téng hgp Heinrich-Heine-Duesseldorf da gidp d6 trong phan do XPS,

o~ o
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