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Cleaning Technology of Niobium for Superconducting Materials
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Abstract; Cleaning process was studied by removing the oil with emulsifier solution under the effect of ultra-
sound and pickling surface with the mixed acid of nitric acid and hydrofluoric acid. Cleaning surface was ana-
lyzed by SEM, XPS and corrosion depth. The results show that using emulsifier solution under the effect of
ultrasound has a good effect on the ash and oil cleaning, which can create a uniform interface for pickling. The
temperature of emulsifier is 40-50 C and frequency of ultrasonic is 20-25 kHz. Cleaing with the mixed acid of
nitric acid of 35% and hydrofluoric acid of 10% can achieve good cleaning effect and surface state require-
ments. The surface chemical structure changes and Nb, O; dissolves into Nb. Reasonable control of nitric acid
and hydrofluoric acid concentration can ensure the cleaning quality and prevent material from absorbing hydro-
gen. Good washing and drying processes are necessary to ensure the quality. Niobium has strong stability after

cleaning. Cleaning fluid characteristics can be characterized by the free fluoride ion, niobium ion and acidity.
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Table 1 Acid concentration of different pickling process

No. Nitric acid Hydrofluoric
1 35%
2 15% 10%
3 35% 10%
4 35% 20%
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Fig. 1 SEM morphologies of niobium
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Table 2 Niobium surface XPS analysis before and after cleaning (a/% )

Elements C Nb O Na Si Ca N Cr F Ba
Before cleaning 77.58 1.47 13.69 0.92 2.63 0.95 2.75
After cleaning 43.47 18.74  33.86 0.41 1.67 0. 16 1.57 0.12
g a  Survey Cls 20 Nb3d e a Ols
st 181
Ols 16+ Tr
& 4y & 1} =l
~ ,| Nals ~ ~
z ol NIs b = 8
a L L
: ) L :
b Nb3d o gt &
1+ Si2p 6 i S
0 L 1 L L h 4 . . . 3 L L L
12001000 800 600 400 200 0 214210 206 202 198 544 540 536 532 528
Binding energy / eV Binding energy / eV Binding energy / eV
9 18
8r 17 F b Ols
71 L
S 6t =) s 157
— - gl — 14r
RN 3 2137
5 4 5 6 =12
S 3F S1lr
) 5l O 4t Q oF
1t 27 ol
e . e ;
12001000 800 600 400 200 0 214 210 206 202 198 539 537 535 533 531 529 527
Binding energy / eV Binding energy / eV Binding energy / eV
(a) Before cleaning (a;) general map (a,) Nb 3d (a;) O 1s
(b) After cleaning (b;) general map (b,) Nb3d (by) O 1s

P 2 WU S R I XPS 7347 9 70 5 R B R ERITR NbL O By &

Fig. 2 XPS analysis of the elemental composition and main element of Nb and O of Niobium surface before and after

cleaning



54

SRR BRI RRmIER LY 87

2.3 KEERFREMEM

IRV S TRl B 25 SR R IRk T2 4510 A
[i) o 8 25 A RO A5 2 AR AN T) L Ak 3 )5 3% 1T TR
SICH 220, R i XPS 1 i EE TR (CL0,
Nb) R e AR 25 3 JC B 8 22 51, 158 B O[] - 8 4%
{0 SR A Yot 48 2 THI R MR AS K L R T R M R
FEPrARE MR .
2.4 FREHRENE

THUE R VR R B R S R A W AR
b . B 5 9 5 R V000 6 ol 8 B T R EE 2 3% T
R I B TR VR R T T AL L TR B R T .
[ R N N o Ay - B e (SN0 ]
Tl VA AR TG [R] B i S RS R R
AR 3ol 5 ol ok % 5 8 ol ok AR Sy U RE R Aok AR L BR AR 1Y
IS SR TR S A Y B PRI BE TR TR
(R AT X VS YR A A A 00 R A ) A R O B . S )
TH VERR E 1 32 B 48 b o U S RS PR B T IR
JEE o U B RS T T DL A B B e AR AT
GIHT R SRR U B RS R S B LA
SR AH OG5 3 X BRI AT 10 A5 DL B i B IS
WAk 2 Ak B S BT PR R A M R A
W2 B2 R IR B8 1 550 80 o 12 36 AT D 2

3 & g

(D) R FLAL T B (40~ 50 C) 1E i 7 I1

AR 20~25 kHz G PR 98 3% X 2e il 5 KA
RT3 s PT LAARAT 3 — A R Uk ) 1 B8 ol St e

(2) R FHE R A A SR TR 6 TR RS Pk 4 )8 B2
FETT 35 Y0 40 M 4l i B2 A1 10 6 43 A 4l 40 9 R 1Y) ik
FE R LE 2 T AT Y .

(3) Jy W PR VG VE B 6, G 3 1Y K R AT T AR
SR WA s RS VE G AR PR BT CE FRUE PR L A
o WoK EAL AR T

S % ik

[1] tamits, B H, £4E, & Sk a8 et
AR [J]. WASE. 2013, 37(1): 149-154,

[2] B4, BiEF, KIis. KAKASWREEA [1]. BE
4B 5 4 4. 2009, 37(3): 26-28.

[3] k¥ &M MmHH— G4 [J]. Bh5pi,
2002, 28(1); 42-48.

[4] AAfefe Wk & &m kR [T, Bl ., 2003, 1: 12-17.

[5] hilsd, 2ok #-aamat [J]. Zshh TR,
2008, 29(1): 1-3.

[6] ZB3KT, Woun, WM, S5, BRAe i IS w2 A 55 ob s b 2 v
M e 1], hEA AL )R %W, 2010, 20(1) ; 881-885.

[7] @4, EHFM, &, %, Ti-15Mo-3Nb & 4 £ 1H I
5T [J]. Wb Tk K224 . 2006, 35(2): 18-23.

EF A : V2T A H ORI A X BDEE 12 5
P T B4R REE B 47 PR W

Tel: (029) 8653 7833

E-mail: zal87296944@126. com

710018

e 3 3 30 36 3 3 3330 36 30 30 330 30 36 30 30 330 20 36 30 30 3 330 36 30 3 3336 36 3 3 3

c RTBEHMNLE -

FBEFRNBEEREHEGRAA

A 2 SRR B O A BRI e oMb SR S HE SR S AN TR B AR A BBETR 48K il 2 45
FMAL I AR A i B REIRR I IR & T BRIG 4 KV D SRk 7 B B T AR i OB
mh AR R RO . FERERAT L BT R RV IR SORELIR AR T LR E R T IR R R AR A A
LA . L KVEAT L T X R IR AL BY R R i 18 52 . 18 52 )5 il T 73 i ik 8 000 /NS L _E o [] if %)
LR/ B FC R P AR AT S BRAE AR R MR B A . AR ATk RO R/ SR T . BT RS
PR AR A AT R A [a] B ik P 245080 22 R i MEAR B 2 T80 2% mIASOONS T JE% T JE o i o T
i A 07 T i ERR S TR G T 0N T B U D T A R A A A R T L AR T T L T

JEEAR G AR LR T AR 75 Y 0 T 3



