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Study on preparation of high-purity gold for evaporation materials
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(Kunming Institute of Precious Metals, State key Laboratory of Advanced Technology of

Comprehensive Utilization of Platinum Metals, Sino-platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: The combined process of hydrochloric acid and sodium chlorate dissolution-removal of

impurities by precipitation-selective liquid phase reduction-boiling washing was used to directly prepare

high-purity gold for evaporation materials, and its application performance was analyzed. The preparation

process details were as follows: the pH value of the gold solution was first adjusted by sodium hydroxide

solution to remove some impurities; then the obtained gold solution was selectively reduced, and the resulted

gold powder was further boiled in dilute nitric acid and hydrochloric acid, respectively, and high pure gold

with purity of over 99.999% was obtained and the contents ofboth carbon and sulfur were less than 1x10°.

The prepared high-purity gold havegood clean performance, which can be used as the evaporation material

for integrated circuit chips manufacturing.
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TE SRR+ AN B IA SIS R, & R0
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2 BRIRERIEEBUIMNE R S 5, 1824
¥ FEIR SRR & e 2 B T K BRIR = i, TR )5
33 99.999% =4l &= . B REAR AL AL EE I BN
—F:
2Au+8HCI+NaClO=2HAuCl;+NaCl+3H,0 (1)
2Au+8HCIH2NaCl0;=2NaAuCli+ClL1+0,1+4H,0(2)

M*+nOH=M(OH), | (3)
HAuCl+ib JF 5] S—Au |+ 7] 5 2 5 4)

1.2 SERFRRGE

S BT FH R JECRL N ST AR AR A IR 2 w4 it
MIbRHE S, SAIE 99.95%, AT AFEAERR .
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TKEEREANT 18 IR, SRR 1 Fis.
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iR, DRSS . BAAEAE: Bl sz
B <0.5 mm HIEF, BIAK 10 mmx10 mm )5 .
B 100 ¢ EF 2000 mL =#UEH, HIA 500 mL 6
mol/LHCL, Ji# % 70°C, #ii#:, # 800 mL 200 g/L
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Fig.1 Experimental flowchart
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Tab.1 Impurity contents in the gold solution /(mg/L)
Ag Pd Pb Cu Fe Sn Co Al Na
1.50 220 0.14 3.01 4.62 320 3.30 3.15 17350

M3 1 ATAUEH, RBP4 SR FEN Fe.
Sn. Al. Co. Cu%%, F&EmE, MAREEEH T
HmEmalis, TWEIEY —2rkRE A, BRI
R, AATReRE m 4.
2.1.2 UIIERRZE
IR+ F RN E IR MRS B SV, 28R
SR E TR RN ESEAFE, Flln Fe. St
AP, Co*\ Cu*%%. Mk, m¥RASEMME T
DUVERR A%, LIk P2 ) DG B I 8 638 1) pH (B
TR A &R B8 7 R A AT e . S5 &S E it
TERIARFE R B Kop(In3R 2 FTAl) b 445 &
JEE TR, ATLUCAYOE IR pH E LRt
HibiESF.
LA DTIEE BERLH HOR pH 7308«
Kep=c(M™) [c(OH)]" %)
pH=14-pOH (6)
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Tab.2 K°of several hydroxide precipitations (20°C)

ULE Fe(OH)s AI(OH); Co(OH); Sn(OH)s Cu(OH):
K°p 4x10%%  1.3x10%%  1.6x10* 1.0x10°7 2.2x102°

R AR 2% i < e T IR, AR (1)
A UL S S DT AR I T P Ik BT VA T
I ) OHAKEE s I 3 0(Q2)Th 55 i 2% B < B 1
UUERT ) pH fEL, S5 R I 3.

R 3 ERBETYUER K pH {H(20°C)
Tab.3 pH value of metal ions as precipitation(20°C)
=T Fe** AP* Co** Sn** Cu?*
pH 2.89 4.35 0.82 0.89 6.40

B 3 nJLLEH, EHIUTE RS RAE R pH
8N 3, ATLAE RS Fe Sn. Co 524, TR
PEGVEI, FUIRERR A IE BRI pH Eid &, 5t
THERNMKEME A, BB EER K EEnT
N TFIREE R, 2 RN TR S SR e )
JRfE. Bk, YiE FEIE B ORRRA R pH (N 3. [
B, BT AR SR S IR AR, AT
WORIAREN, 755 2808 WIS F B e 0 IR (], {5
YRR UTIER TR, BRI IR EMER, R)E
KL UE IS 5 R ShE, AR B AR TTE . B
RIEVEN: WL A TN 10% S SN, 1A
BAWARRN pHE N 3, HidE2h, ##E 240, X
LIS 98, B2 &HHW B, HAEREEST
TRWE 4 Fra.
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Tab.4 Main impurity contents in the gold solution /(mg/L)
Ag Pd Pb Cu Fe Sn Co Al Na
0.60 120 0.14 1.31 032 0.20 0.010 1.37 12504

2.1.3 &RIEJR

NT RBP4, BRG]
PRV R, T HA R BT B AR S kR
JRRA T 2R BRI, Femkish T2 248,
AR N Bl E a8 B F LB TR
%8 L, RAEEHAANAREFAN pH ER 4,
ikt ZARIMARRLEIE R S, #hifk Au 5855
S WIEEIREL A 1:3, ] 2h, SRJEINEGETR A 80°C

R Th, #E1, 38, KB TKERE S, 52
Ky 95.42 g, IR 95.42%; Gk EERHKE
A RSB Gk 4.48 g, IRIIAME, 4 FE
K 0.1%

2.1.4 &M%

I RSB Sk R Rl — E BRI,
B — B v T N BB . Bk iR A
500 mL Jii S 20%HIAHEIE  10% 0 3hER, In#kidk
JEE LS 1 h, H 80°CEBE T/KA ik z b,
BT, FEE4di4 0524 g, mEaie xR
95.24%. 3 PhLER MG TG HERIC AR, 15
FIFHA 0.15 g EWREEHITFER 0.13%.

Vel AT G 4K K Element GD U6 i
i (GDMS) /W 4= i & &, 4550438 5. RA3E
FEl LECO844 A pkE FERICAR 73 BT A 5 1y 4 45 11
TRFIRR & 3/ T 1x10°0,
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Tab.5Mass fractionof impurities in gold powder /10
o, Vel R o, Pelk BEE P, Vel Wil
S | S H A W A

Na 3.420 0.820| Al 0.510 0.300| Ti 0.020 0.020
Ag 0.654 0.660| Ni 0.016 0.015| Cr 0.050 0.050
Pt 0.031 0.030| Bi 0.014 0.130| Cd 0.020 0.020
Pd 0.046 0.050| Zn 0.022 0.020 | Mn 0.015 0.015
Ir 0.052 0.050| Pb 0.005 0.005| Mg 0.090 0.090
Rh 0.051 0.005| Sb 0.005 0.005| Ca 0.022 0.020
Cu 0.032 0.050| Sn 0.050 0.050 | Be 0.005 0.005
Fe 0310 0.200| As 0.011 0.010 | Si 0.037 0.036
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(a). A9 il %% (Prepared by the method in this study);(b). Hfifi%: il % (Prepared by electrolytic process)
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Fig.2SEM (left) and EDAX (right) of high-purity gold evaporation materialpreparedbydifferentmethods
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Tab.6 Mass fraction of impurities in high purity gold evaporation

materials 10
Na Ag Pt Pd Ir Rh Cu Fe
0.400 0.710 0.029 0.052 0.050 0.003 0.045 0.190
Al Ni Bi Zn Pb Sb Sn As
0.320 0.019 0.001 0.020 0.002 0.001 0.038 0.001
Ti Cr Cd Mn Mg Ca Be Si
0.030 0.05 0.016 0.015 0.080 0.020 0.005 0.030
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