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Relationship between Nickel Content and Nickel Release in Karat Gold Jewelry
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Abstract: Karat gold jewelry including 9K, 14K, 18K and 22K in China. Usually, Karat gold jewelry is
made up of gold mixed with some impurity elements. Nickel can release from the high nickel content
jewelry, and it can cause allergy. The relationship between the content of nickel and nickel release quantity
of the karat gold were set up after the content of nickel was detected by XRF. Set a threshold of nickel
release quantity of 5% in qualitative methods to test karat gold jewelry. Quantitative detect the nickel
release quantity of the filtered karat gold jewelry. The results showed that, it is unnecessary to detect nickel
release quantity when nickel content in Karat gold jewelry is less than 5%, part of the nickel release
quantity should be detected when nickel content ranged 5%~10%, and the nickel release quantity must be
detected when nickel content is higher than 10%.
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XRF %A MEETIR A, Midex
MIDO3 /ME i fE BB X-5 6. TAES %
RS0 W, e KHE 50 kV, i KHLR 2 mA, 50 W
Uiy Pd 8 X G, FEERHEES, RN T 160
eV, i B IR0 A BN R 40, B 3 3 X BURER

B A & B TR SIS EEEER WA
A], iCAP6300. TAEZ¥(: RF & 1150 V, #4
A 15s, 46X 0.7 L/min, %#B57< 0.5 L/min, %
HX 12 L/'min, A7 23& 60 rpm, 7K

FREETE: K5/ 0.1 pHo
1.1.2 k7]

DL-FLER(F &% N 0.25, p1.21 g/mL, XXX
Al EIKRESECN 0.65, p 0.91g/mL); iz
KORETHECH 0.01); HlsFR(R R 508 0.05); B
R : K AR B T B R TS PR (F e IR B R
B B 05 BB EN)S g VT 1000 mL /KA, AT A
R B A EEORCE M T T k). R
W AR R L — 282 )2, B & T8
PR IR SIS B IR R AR R R s JRE; &
1A BTN T B, KBRS
ANKF 1 pS/em).
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0.005)-J& & (5 & 435 0.001)-FLER (5 & 5% 0.001)-

KRB HON 0.01)-E 5 TK: 12 BEArdEsR it
BITTER AN AW, 8 AT AR UE N T pH
EHTE 6.40~6.60, FECHI N TITHSAE 3 h WAEH .
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Tab.1 Nickel content (<5%) and release quantity in gold jewelry

<5%- 5%~10%. >10%74H %11, 4585+ 1~3,

Pt 2 T Rt 75 paoRpys R
/(ng/(cm“week)) /(ng/(cm“week))
18K & H:BA(A) 2.20 0.01 14K £ F8(HA) 3.20 <0.01
18K & HA4f(H) 2.04 0.01 18K & T4k (U 4) A A
18K & H-IR(H) ARAH AR H 18K & dE(H) 3.77 <0.01
18K &H:EA(H) 3.46 0.01 18K &H:EA(H) 3.60 0.01
18K & dE(H) 3.50 <0.01 18K £ A (A) 4.25 0.01
18K & TiHE(H) ARAH 0.05 18K 4738 (1) 3.37 <0.01
18K &H:EA(H) 0.70 <0.01 18K &H:EA(H) 3.05 <0.01
18K & H:BA(A) ERodi 0.01 18K &#iFk(A) 2.32 0.01
18K &H:EA(H) 3.52 0.01 18K &:I04%E(A) 3.67 0.34
18K &k A (BB 4x) ARATH 0.01 18K 4738 (1) 1.84 <0.01
18K 4 7H48(F) A A 18K 4B () 1.60 <0.01
10K & (E4:) 0.02 <0.01 18K £ H:BA(A) 4.60 <0.01
10K ST (B i 4x) ER o ARAH 18K 4 HEEA () 3.44 <0.01
18K 42 A8 (M 42) ARAH <0.01 18K £:T0HE(1) 2.39 0.13
14K &8 () ARAH 0.01 18K &5 () FeAe <0.01
9K & mFE(H) A <0.01 18K &#iFk(A) 3.72 <0.01
14K 448 (H) 0.36 0.01 18K &:I04%E(A) A <0.01
14K £ THE(HR) ERodi 0.01 18K & TiE A () 3.25 <0.01
9K St (B %) ARAH <0.01 18K &8 () 2.87 <0.01
18K 4 HEEA () 2.81 R H 18K & dE(H) 3.79 <0.01
18K & MEE(H) R <0.01 18K 4738 (H4) 3.44 0.01
18K &THE(H) 428 <0.01 14K 4 T55E(3) ARAGH 0.33
OK ETHE(E) ER o 0.01 18K 4B (EE) A <0.01
18K ST (B i 4x) R <0.01 18K &H I (H) ARAGH <0.01
18K £/ F8(A) 3.28 A 18K & TiE A () 3.05 AL
9K SHEEA(EE) ARATH ARAH 18K 47845 (19) ARAGH <0.01
OK ETiHE(E) AL 0.01 — — —
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Tab.2 Nickel content (5%~10%) and release quantity in gold

jewelry
R i
BRmOH B ROREN% PR
/(ng/(cm“week))
18K £ FE(H) 7.93 0.01
18K &R FE(H) 7.32 0.07

18K &R FE(H) 6.67 0.03
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(83 2 Tab.2 continued)

AT K g 0 b A B8 i P 0T K< B i AT T a2

. BRE IS 14K 4 DUR U BB F DR R I
ERER N B EXRF)/% , s e 1 g
/(ng/(cm*week)) R BN, R 14K 40U RS BT E S . B
18K 4:4EBA(F) 6.41 0.01 TR, VUM R . X T 18K &7,
18K 4 HAfi(1) 6.50 0.01 R 18K &M sh At oy . IR, A EER
18K 478 48(1) 7.98 0.01 BERCERI, A ) 8 USRI R E A
14K 2TEEF) 6.17 0.83 AR K &SRB ERN LR
18K 4:H:BA (1) 7.44 0.02 BE, HrP oK 44t 33.3%, 14K 4 /A7 EE 50%,
18K & AH(A) 5.19 0.02 18K 4 i tl 16.7%. KIEEIETLAE H, 14K &5
14K 47838 (1) 8.14 <0.01 S UL N R EA G LS, A K
18K &M AH(A) 7.81 0.37 S S BB TCE AN B 7 i EL B
14K ZIEHF) 7.26 1.14
18K 478 48(19) 9.19 0.01 K4 EMRBK K &7 E5RBEBERXR
18K SN () 8.04 0.09 Tab.4 Relationship between nickel release quantity and types of
18K & dE(H) 5.16 <0.01 Karat gold jewelry
18K ﬁ?&\?‘é(é]) 7.92 0.03 o -~ %%%%)zﬁl%
18K & dE(H) 6.65 0.06 /(ug/(cm*week))
18K & dE(H) 7.60 0.01 9K EMIE(H) 11.22 0.65
18K A () 7.83 0.02 9K & JHIFE(H) 10.37 0.73
18K & E(H) 8.85 0.08 14K & TE(H) 6.17 0.83
18K & H:EA(H) 8.22 0.14 14K 4% (1) 7.26 1.14
18K & dE(H) 9.17 0.36 14K &0E(H) 10.61 0.78
18K & H:EA(H) 6.88 0.03 18K & Tik% (1) 10.28 1.07
T3PS B> 10%M 4 LR AR RCE RS 3 &R

#hR, 15HE 100%.

3 i SHREE10%) 55 ELE

Tab.3 Nickel content (>10%) and release quantity in gold

jewelry
BiEE BERKRBY,
/(ng/(cm“week))
9K LR FE(H) 11.22 0.65
9K £ HIBE(H) 10.37 0.73
14K £ TiE(HA) 10.61 0.78
18K 1A (H) 10.28 1.07
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