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Research on the discoloration resistance of colored 18 karat gold jewelry
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Abstract: 18K gold jewelry is deeply loved by consumers due to its high hardness and rich and colorful
colors. White, yellow and red are three common kinds of 18K gold jewelry. One representative component
of each 18K gold was selected, and the resistance to salt mist, artificial sweat, and Na,S solutions
discoloration of three kinds of 18K gold were studied and analyzed by ultraviolet visible spectrometer,
scanning electron microscope and atomic force microscope. The results showed that the three kinds of 18K
gold showed excellent resistance to salt mist and artificial sweat discoloration, and no discoloration was
observed by the naked eye after the test. Red and white 18K gold have strong resistance to sulfide
discoloration. After the sulfurization experiment, the surface of yellow 18K gold turns brown or blue
which is covered with a layer of nanoscale corrosion products, and the sulfurization resistance is the worst.
According to the analysis, the main reason for the discoloration of yellow 18-karat gold is that it contains
up to 13% silver element, the secondary reason is copper element. Oxygen and temperature in the test
environment are also factors affecting the alloy discoloration. Oxygen enrichment and high temperature
will accelerate alloy discoloration.
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Fig.1 Sample photos
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Tab.1 XRF determination results of the composition of three
colored 18K gold samples 1%
FE Au  Cu Ag Zn Ni  &if
18K(W) 7557 17.79 / 296  3.68 100
I8K(R)  75.06 22.86 1.03 1.05 / 100
18K(Y) 7531 10.27 13.54 0.88 / 100

1.2 SEBRGT
FALEN. FUR . =K. JRE . AL BI(NazS-9H,0)
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F Bruker Dimension %! J5i ¥ /7 558 (AFM) X}
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Tab.2 CIELAB chromaticity coordinates of three colored 18K gold alloys

i ZLEFEI(R) R i (W) FERER(Y)
&
L* a* b* AE L* a* b* AE L* a* b* AE
SR 88.69 14.18 29.16 - 9025 6.92 2428 - 9141 801 36.54 -
N TS 92.68 11.80 2324 752 9269 581 1974 545 9462 5.82 3070 6.99
HhE 86.77 1533 3094 285 89.11 7.40 2484 136 9352 649 3342 4.06
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Fig.2 Photos of the yellow sample (Y) after incomplete immersion in 2 mol/L NaxS solution for 3 hours
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Tab. 3 CIELAB chromaticity coordinates of three colored 18K gold alloys

Naz$S R W Y

IRTAFF L* a* b*  AE a* b*  AE L* a* b* AE

i 88.69 1418 29.16 0 9025 6.92 2428 0 9141 8.01 36.54
0.5h 84.81 16.65 3294 595 8795 775 2688 357 91.67 7.87 3378 2.78
LR, 86.54 1594 29.10 278 92.08 6.00 20.86 3.99 6397 1087 2029 32.01
ESRIE(ER) / / / / / / / 89.04 1124 3042 731
EER(36°0) / / / / / / / 73.56 1171 2778 20.22
TFEARIA 83.24 1514 2763 574 9417 587 1886 6.77 4997 379 -3.12 5855
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7.6mm 11:31:45 o WD
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-
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(a/b). KA [X I (uncolored areas 5000%/30000x); (c/d). 475 {74 [X 5 (blue discoloration area 5000%/30000x)

B3 HesaS M EeRIERIRTEH

Fig.3 Surface morphology of yellow gold alloy after incomplete immersion

(a)/(b). KA XI5 (non discolored areas); (c)/(d). ZLAFE AR X 4 (reddish brown discoloration area); (e)/(f)/(g)/(h)# 5. 7F (4, [X 45 (blue discoloration areas)
B 4 HESAESTE NaS W HEEJERER 3D BEHE

Fig.4 3D morphology of yellow gold alloy’s surface after immersion in NazS solution
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Tab.4 Surface roughness of yellow gold alloy sample in

uncolored and discolored areas (Ra) /nm
A X 45k
A (5 I, —
iRt EEXKiEe) EEXiEg)
4.87 9.55 214 16.8
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Tab.5 Element content in the uncolored and blue areas of yellow

gold alloy 1%
X 5k Au Ag Cu %
KA 74.65 12.73 10.77 mHa
67.66 18.07 10.70 [EE]
;;ﬁé 67.67 19.77 8.36 [EE]
X 45 68.12 19.86 8.89 EEE|
66.00 18.89 9.12 A
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