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Cause Analysis and Treatment Methods of Gold Products Surface Color Change
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Abstract: Causes of erythema and white spots on the surface of gold products were analyzed and
experimentally verified under simulated conditions, and experiments of eliminating erythema and white
spots were conducted. The results show that, erythema on the surface of gold products may be formed by
impurity oxidation, and can be eliminated by hot dilute hydrochloric acid; white spots could be gold
amalgam which can be eliminated after 450°C/30min and 910 °C/10min heat treatment. Both of two
methods slightly affects the original surface gloss of gold products, and don’t affect the original color and

weight.

Key words: gold products; surface color; gold amalgam; heat treatment

2 NN SR REE MY . HYF2
%, 35 Sh IR Z SR EP AL, IR
R~ AR, AR, XL AT A AT O
RSB AR O B, FL R EA S A
Ao, (R ERFUCR 2 WIE R
KL, TR B

G R A R AR K TE, RIS R
SR RBIRR R EA IS, RBRRIER S, (H
FEIRXMITE RGO BRI, HAEAEL S )35
SRR ZRAOCEE. T EATEI B 4 ] i
RIEAOEE. HER O RERHR THRRE
MZLPES FABE, BT TOXLLBE 5 P R Ji B ik

ks HiH: 2016-10-26

775007, ZET BLBE A RR GLBE Dy v
1 R

1.1 AR ES

MR Ee4 kRl 99.999%m 44, TKZEE,
WA 1000 pg/mL 8k bR e ¥ W, M 3k IR
(w(HCH=10%).

W 4% FEMY Smart CF-2 KW #7144 HT-300
S FL AR TR S n#k, Skyray EDX-3000 PLUS
X R D6 73 M A (XRF) FH T 20 BERE B 23 7
7 Thermo Fisher ARL QUANT’X XRF 1+ 5

FEE: B M, B, LR, BT S48 T E-mail: yangpeil966@126.com



146 ® & 8

37 %

HORS BRI E &5, HAMEY X FZATHL
(XRD)H T 47855 HIWAH 73 A (34875 Bl 10°~100°).
1.2 LB HEE
1.2.1 ZLPEsEs:

1) HEEWIEFEMERN 4SSN A B, A
To/K CBERBFE ROF TR T, A XRF 7t KR o=
ZH R

2) 1E A F LN 20 L MEbR AT, B AL
B W — BN, FTIAUE, AN IR
2| 450°CHUH .

3) 18 A B 73 AN, I AH R FA R
M ERIR, IIRAGEWRECE, F—ZuKiE T T
1.2.2 HBESLE

1) HHORE &8RS & AUE BT IR, i
MVRRIES R b, RN/ INSURLR BRAE 42 R
% PSS, R 1.5~2 he EE R, MKRER
TR, WORY BRI 4 £, F XRF {02 &
Rl R XRD 0 M &R T AR A, $14
5 FEl 10°~100°,

2) SR =B B SR 5, KW il AR
et Zem sl 1 s, B 19 AL By C 3D
TR

T/C

0 t/ min

B 1 REAR S B

Fig.1 A graphical representation of the temperature variation
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Fig.2 surface color change of gold samples A and B after

oxidation heating
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Tab.1 The iron content of the sample surface after hot dilute

hydrochloric acid cleaning
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Tab.2 Weight loss caused by the treatment method

Frabds  RPIE/g  AHUERIE/g O REFE
A 2.8190 2.8189 0.0001
B 2.8694 2.8692 0.0002

2.2 ERERITERRAE R
2.2.1 AP E A

e LR BRI (HIBER GRS,
M= A N, (RS R TR — 2 A B
TR, XMPR TR, R SR . RAERERAR,
AT AIE R KRR SR A, IR i s B2,
IRZERFIRFBE G A4h, RRER SR
— Rt B IR S TR, SR EERGK, Hih
W RLR LR EK, KRG & SWRHZARE, fikse

PELIERE SRE, AR A I I A L P BT R
REEREE), PR/ ER, by
A K KA 73

TH LA & 1 B B BB m R, BR
T AP S aRoeER,  H W G Bt i i o0t
e/, BN EEZES T, AR
AR, BSR4  h S R R L3R .
222 E-REEMED

K 3 9ok oo eME. arSOImR e AL
SHREARIFRIEAE, Ko TRIEE, Xl
PIE I ERPE R R E (. 2 S5 oR TR 5N
s'd' R a0, AR, SR AR, K
b, BRI AR SE AN, TG LTS
Zi, FRONTEANTTEH, EHE 3 A, HiRT
ARAE B PR — € MIRERA L, BT LAk ) TR 4

2(Hg)/%

20 30 40

0

10

50

60 70 80 90 100

©
=
;—5 )"
i IR 88T {3569
300 ”.ff 'll . 35
(Au) "’;‘f; I
jit o1 122 c
100 [ —
i ] 1
i 1! ¢ : :
H ] o SaS -38.836C
& . - [
= T el 3s 233%3 %
o [ > 5 TFEE 5 (Hg)—
1 < < < << << <
0 10 20 30 40 50 60 70 80 90 100
Au w(Hg)/ % Hg

B3 &R_maeHE?
Fig.3 Au-Ag binary alloy phase diagram
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Fig.4 Hg content and phase composition of gold amalgam
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Tab.3 Heat treatment scheme and parameters
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(a). JRUETESA(Primitive morphology); (b). 750°C/20 min; (c). 750°C/50 min
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Fig.5 Surface morphology and microstructure of HT4 sample before and after heat treatment
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(a). HT4-A 450°C/15min; (b). HT6-A 450°C/30min; (c). HT2-B 650°C/30min; (d). HT4-B 750°C/20min; (e). HT7-C 910°C/15min
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Fig.6 Surface morphology of samples after heat treatment at different temperatures
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(a). HT5-C 450°C/0 min; (b). HT4-C 450°C/15 min; (c). HT6-C 450°C/30 min
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Fig.7 Effect of preheat treatment on surface topography at 450°C for different time
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