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ABSTRACT The rare earth metal La film on Si substrate was fabricated by electrodeposition in urea—
NaBr-KBr—formamide solution under isolation of oxygen. The effects of the concentration of formamide
and the current density on the morphology and La content of the deposited film were investigated. The
results show that the deposited film contains metal La mainly (91.35%) and a few La20g3, chlorin and
bromine. The film is dense, homogeneity and smooth with light grey colour. Too low or too high current
density leads to dark grey, porous and rough deposited film. The La content in the film increases and
then decreases as the current density increases. A proper content formamide in the solution keeps a good
fluidity of the solution and is good for fabrication of high quality film. A polyvinyl alcohol film deposited
on the La film has protection from oxidation.

KEY WORDS metallic materials, deposited film, rare earth La, nonaqueous system, electrodeposition

WEE B AR B, BT RIEFMEL 5
RGBT R P o e 2 3 ' 9,
WL TE R R E AR, AR E. AHER
BAIZMNA. BhEBWMENEER, &FER
S RBIGE R L LR IR, 3 el i 4 H b 1
&R (B2, WHRETR BB T, AT E
FIRMER] & &R, BIE R Al b2 gy vk, FEKIEW
VTRt AE R W XERY “~7). C.D.Lokhande %5

* ERERBEES 50371058, JURE HRBEES 04011311
021286 FEEYIATES 200450 ¥EEHH.
2005 4£ 8 A 16 HHI%IM; 2005 4E 11 A 30 HWEHEHH.
EXBEEAN: GRS, B

RA TR IR T KR Pl 4t La MR, (H/IE
& BB LT R AT H B ALIER, M H 8
i, SERAAET R W, BoB R R AR RS
YU 4. C.D.Lokhandel®® &7E&H I EEMMIITE
BRI R UIBU & La 1 Sm, {(ERMIH & R
s, EEA WM EARE. A SCPMRE G KA
JEER 10, fE R T AR R AL R UIR A La iy
SRR, BFRUIR R A TUR A & T2 2400
VIR RRL L R

1 ZRAE

LRAAMA AN (S >99.0%), KX (4L
B >99.0%). BALE (P >99.0%). RALH (4



162

kK BF

204

B >99.0%). HBtR (SF >99.5%), BEBR (WE
70%), WA (WE >99.7%). TKZEE (E
>99.7%), BB (4iF >99.5%). B (LiFE 65%).
K (BERE 25%) I ZIFEE 124.

B TR A R & —NaBr-KBr- H B ik
£, AEEREYHE pH E, BHEH 0.5 mol L™ #
LaCl3-7TH,O 7 150 CEZB/KEHEANER. BITH
R M & SRR, TN ZH HNO;s 179 E4b FE
Ry Sifr. RIS TR MD-20 B L2 AR
HEEEBEAM T AT EREE., £ ZKX-2b EEK
ARKEAER P AT R ITE, BRKERY, B3PM
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K 30%~50%, pH K 1~3.

BCH MR 0.015 g/ml §3R Z MBS MAE R R
FUTRRERAER. WU H TR A SK 2B
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Fig.1 SEM micrograph of the deposited film surface
(current density 1000 A-m~2, deposition time
1800 s) ‘
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Fig.2 SEM micrograph of the deposited film surface
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Fig.3 Influence of current density on the content of
rare earth La film (pH 2, formamide content
50%, deposition time 1800 s)
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Fig.4 Influence of pH on the content of rare earth La
film (current density 3000 A-m~2, formamide
content 50%, electrodeposition time 1800 s)

DL g SRR, BT pH BN 2. B HIBE
R R B ECR 50%., HFEE Y 3000 Am—2, I
FRETE] A 1800 s J&: il H A HLUTA Ak 4.

La # Si TTRAYHEAYEDHIR 1.1 1 1.9, La ¥T
FRIE Si LR T —Ef La-Si 8 M. AR3% e sk
B, B La-Si 253K La(IN) Aot iH AL IER P12,
H# 1+ 48 La B 7E Si BE L. B—HmH,
PER AL PTREE S, REEALTTRRR & A R S ZE bt
BB R ATHRERRFHETRE Y. £
im, Bk Si TR TN 4.92 eV, VIR ER La
BT P 3.3 eV, HT La BIRETE Si Zefk L=
R EALYTRR.
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B 5 WREREERFHTIRES XRD &
Fig.5 XRD diagram of the deposited film (pH 2,
formamide content 50%, current density 3000
A-m~2, deposition time 1800 s)

# 1 HUUHE R IR SRS 'R ’
Table 1 Influence of deposition time on the content (mass fraction/%) La in deposited film (current
density 3000 A-m~2, formamide content 50%)

Electrodeposition time/s 180 600 800

1200 1500 1800 2500 3600

La content/% 72.15 77.37 81.78

85.36 89.67 91.35 88.67 85.13

x2 HBERSEMNHLMSRERSRAER
Table 2 Influence of content (mass fraction) of formamide content in plated liquid on the content(mass
fraction) of La in deposited film (current density 3000 A-m~2, deposition time 1800 s)

Formamide content/% 0 10

20 30 40 50

La content,/% 70.36 78.54

80.37 86.25 89.46 91.35
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Fig.6 X-rays energy spectrum of deposited film (pH
2, formamide content 50%, current density
3000 A-m™2, deposition time 1800 s)
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Fig.7 XPS diagram of the deposited film (a) whole
spectrum, (b) XPS diagram of La in 3d field
(pH 2, formamide content 50%, current den-
sity 3000 A-m~2, deposition time 1800 s)
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T X ST e LR F M TR R
HAABRERZEBERPE BRESSTPREME
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%Y (F 6). LRMEMR 2% UT) WFRE
ARERH TRAET R, MIREPFERETHER.
X SHEREIEM T SRR, 7E8W pH {H 2, HBK
B 'N 50%, H % E 3000 A-m~2, B TR AT E]
1800 s By &M T, VIFREFH L La S EN 91%,
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