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Relationship between the Release of Nickel and Corrosion Resistance in 18 Carat Gold Jewelry
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Abstract: Four kinds of 18K gold alloys containing (mass fraction) 0%, 2.5%, 5% and 8% Ni, respectively,
were prepared using an oxygen acetylene gun. The release of nickel and corrosion behavior of the samples
in artificial sweat were analyzed by the inductively coupled plasma emission spectrometry (ICP-AES),
electrochemical workstation, scanning electron microscopy (SEM), energy spectrometry (EDS) and
dilatometer (DIL). The results show that the release of nickel from the alloy is inversely proportional to the
corrosion resistance which is related to the processing conditions and the nickel content. With the nickel
content increasing, the binding force between atoms weakens, leading to the corrosion of the alloys and the
release of nickel.

Key words: metallic material; nickel release; corrosion resistance; thermal expansion; 18K gold

BREWPERNINEESETER, Nea8RA
BT AR R, B AT AR A i AL,
M3 Lo I 845 42 Au-Ni-Cu(Zn) & [
teE4, HilZ HdE 76% ek At e 5481,
HER TR IS — P Bos, kS 8 51 &8 B i
el \ S e o R AR I o A
fe R a S, L9 E S hRvE GB/T 11887-2000M1 B #f
FEH PRSI E PSRRI S 2(EREDNT 0.3%0), {HEE

ks H 1 2016-04-21

HHEOESEBEITCATAME MRS B2
], BT E K FRME GB 28480-20128 5, 5 Rk
A 2 HOARBETBCR R /N T 0.5 g/ (cm’-week),
F T H 2B AR B AR AT FoAd s Ar 2 £L,  fE % fLA
aa R RS, HERTREN N T 0.2 pg/
(cm®-week).

Yuan 2503 T8 LR R S AL TS A K
18K [ 4 FF i 78 5L AH X 700°C 1E K L 7R XUAH X

HEEHE: ERFR&SREHATRITE (2012QK246). 144 5 R RHE THRIT H (2016KY05).
FEH: B, &, WL, @mPCIREN, RU5E: 54 @K, E-mail: guihual2@163.com



%130

RS 18K & i P BB UE S IR & 43

550°C I K BB TBCRAR, 17E 800°C il T IE K&
IR AR, HRDRE 2R T L i 2R (1 SR i R
o BRI AR A — AL S T i AR, AR
JBGE RIS & < T ik B A OGEE ?

ARSI 35 1 R AT (ICP-AES) s AL
AR Hl BT RAEBI(SEM). BRI I 1
18K < M AR RETBCRE S i JE T PR AR R R o

1 £

1.1 SEBpel A 2R

LI E R SR E 5 %>99.9%). CuAg
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Tab.1 XRF analysis results of 18K gold alloy samples 1%

o Ni0 Ni2.5 Ni5 Ni8
Oau 75.02 75.01 75.01 75.01
Wca 12.46 12.59 12.89 13.01
Oag 12.52 8.43 425 0
oni 0 2.54 5.18 7.93
Wz 0 1.43 2.67 4.05

SRR AT AT R S 1 18K &5 %
A& WNi)fl &N 1) ERPEAET, e
BRI EE: 99.99% Au Al CuZnNi 18] &4
BIoTigm, BN, 2) X IRE K. AEL, N
TR TR, 4% THI AT RAR SF o s e 28 130 1530 3 -

BN 12.0+41.0 mm; JESZ: 0.5£0.1 mm; H1[A]fL42:
1.0£0.2 mm. &4 H F Au. Cu. Zn I Ni JCEH
FRE B AN 7643, 15.88. 1.81 fil 5.88%.
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TR, AR 2 AR, R 2 A
A H
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Tab.2 The release of nickel (d) from alloy samples and reference
Nir  Ni2.5 Ni5 Ni8
d/[pg/ (cm*-week)] 0.36 1.48 2.70 2.47

Sample

MR 2 FTLLE B, 5 SRR N 0.36 pg/
(cm*-week), 7EEF bRt GB/T19719-2005" 145 H
(122 1R F BRI R [(0.440.2) pg/(em’-week)] 7 [
W, WS ERA SRR AR . MBS R
INE 5%, SRHERLEING, (H2 2S48 5 mn
F 8%, HRREEHBSA K, WHESESER
RARAE—E AN, EAREARMEER.,

F SEM M % T Ni2.5. Ni5. Ni8 & &t LS
RN TR RE— B R RE RS,
1 .
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A1 HESENLTABPIRIE 168 h J5RE SEM EE

Fig.1 SEM images for samples immersed in artificial sweat for 168 hours
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Fig.2 The polarization curves of alloy samples in artificial sweat
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Fig.3 SEM images of the corroded surfaces of alloy samples after polarization experiment in artificial sweat
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Tab.3 EDS analysis results for corroded alloy samples 1%
No. Particle Base

ANi0) B(Ni2.5) C(Ni5) Ni0 Ni2.5 Ni5 Ni8
wpe  62.48 51.01 65.13  74.50 75.88 82.62 77.99
wcy  7.96 6.31 7.27 10.19 12.15 9.07 12.08
wpg 2543 36.99 2282 1449 806 267 0
oN; 0 1.47 2.47 0 1.55 295 543
wm 0 0 0 0 236 269 45
wc  4.13 4.22 2.31 0.82 0 0 0
O 100 100 100 100 100 100 100
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vt BFE R AL A2 R BRI S I BV, L2,
[ B IE B NiS & 4 I PR 5 Ni2.5 A &2 .
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X5 Yuan 25 THRIE R 5 0 10K SARREBER I
R s R —3.
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Tab.4 The mixing enthalpy for alloy samples
Alloy Ni0 Ni2.5
AH™¥/(kJ/mol) 740 -5.87

Ni5
-4.70

Ni8
-4.46

M 4 FRTLUE 2, IR SR BEE Ni &&= 1N
N, (HIE AN FBRGER /N, Nis &1 Ni8
BE RS RN IRE KR A, T IAE Sk

®
EER 456 o,
A, SRR — E FE R LR S iR
FaIZE A RE AR Ni0, Ni2.5. Nis fil Nis
eI IE 4 Biw.

700 900 1100
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Fig.4 The thermal dilatometric curves for alloys samples
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