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Comparison between Two Testing Standards for Release of Nickel in Jewelry
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Abstract: Nickel is widely used to jewelry materials, but it is also a potential sensitization elements.
Europe and China have been issued relevant mandatory standards to control the risks to human health
originating from the nickel release from the jewelry. Compared the current Chinese National Standard
GB/T 19719-2005 with the latest version of European Standard EN 1811:2011. There are two main
differences in the artificial sweat compositions and the expression of test results. Graphite furnace atomic
absorption spectrometer was used to analyze the nickel release of 22 pieces of 18K gold alloys. The EN
standard adopts caustic soda solution instead of dilute aqua ammonia to adjust the pH value of artificial
sweat, resulting in the pH value of the sweat changing smaller during the nickel release procedure and the
testing data with lower uncertainty and the relative standard deviation (RSD) and the data being more
stable. The value of nickel release, which is determined by the uncertainty of measurement regulated from
EN standard, is higher. The result indicate that EN standard is a more strict standard to control the quality
of jewelry containing nickel and reduce the potential harm of nickel release to human.

Key words: analytical chemistry; nickel release quantity; graphite furnace atomic absorption spectrometer;
artificial sweat; uncertainty

EBREE AT A, Boomkb THMREER  RBTER, S8 —MEENEBRE, Camhk
——E ARk, MRS ER T MY B LR R PR RN 2 . PEIRE,
ks HIW: 2015-03-04

LTI FEFEFR S REHGT I H (2012QK246). R4 FUEHA KB RAEHI H (2011KY02).
FEH: FEE, &, WL, PR, BHARU5A: 514, E-mail: guihuall2@163.com




#S1H

ZEREARAE . PR IR RS D AR AE A0 B 193

FHAR I AR I R N S A R R RORE s RK
MA KL 12%~15% 2T 2%~4% 55 M0t 8
i, FRE A MR R AR aE

NI R, PR AR IO A A B S
F, WA E AR 4k 2 T HSCHR A AR R T
B AT B R . AT IRHR T R R ) SO R fE
FHRAVRARBIR AR . R, a4 M
BRI 94/27/EC #5451 2004/96/EC 354134, &
AR b A2 ) R ) TSR A A s il R T
BRER ., AR EARHENR T VE AL R B
WIFIARAE EN 1811:19985) (st B 44 A K 114 i
Fe Rk i b PR RO I S5 MR ) 5 —IK
BTG EN 1811:2008 (45 57 Jik F 32 B A A [ 2 f
(7= i AR T R B 2 2% W6 U7 v, SRR
EN 1811-1998+A1-2008) 2| F I AZ 1T I A A S it 1L
FTRRAE EN 1811:201110 (e £ 4k 2 1, 50 441 i A1
oAt 5 5 JokA 3O Ao 4 1) o P R 2 5
W0 IR E, FIIE AR GB/T 11887-2000"
A A H BR AR 10 B (R RN T 0.3%0) BB
B SR CR TE AR A D HE I 45 e Bl AT,
& IT 1 [H 28 b7 #E(GB 11887-2002%F1 GB  11887-
2008 A FE BRI A B, T2 B 0 R 2
SRR B b, B R R, B etk
PRAECCN TRE bR, R T E S E P TR
BT RO )RR R AL . BB E K AR GB
28480-20121" I 5E , 55 7 K 2 A 3 2 O BRE
BN/NT 0.5 pglem® week, T B ZEBA AR AT
At A 2 L, 48 27 FLA 1 A e R A A A o
HABBCR NN T 0.2 pg/ em® week, 1X LR i
FR G AR TR A BR 2 —EU . (HR R
PRAEMR 2 b, RE SR S bR R AR It
R, B ST RS FRE EN 1811:20111,

T 58 BRI I IRAT BRifE 22 GB/T 19719-
2005 (EHE ARRCEIIE ey, i
15 BCR F W A vEE EN 1811:1998 il (1. Wi
B BTkRAE EN 1811:201115 GB/T 19719-2005!" k5
HEMIELE 2 N E B AR © WH AN TH
W R KA AT pH AR AR
AN B R ET: @ MR L RRIE T ek
AR MRS E 2 RN T, A E
A B EOR I MHB IE R % SR 3R eies
SRR R AR S5 A M, H TR R I 5C
HiE .

A AKHE GB/T 19719-2005 1 EN 1811:2011

Vg bR, 72 AR R B TAE 2 1F S ] T AR B 1
NTHW, R BEGMERETIR. R A&k
3 BIREAL, R SR P IR SO TS e 32 Y
IR &, MRAERINGS B35 7 AR R N
MEATERE, FHIRIL T N AR 2B A
2 LRSI, 95T GB/T19719-2005" TR ER
F 7 EIS R FA IR P

1 SEE

1.1 AR TR

pH it 7 E FE £ F 1T PB-21 bRt 2, 45/ +0.01
pH; HAETAE, \IE+1°C; HTFHRERR, WE
HEME0.01 mm; A s 7 FIRBOEE T 3£
[ PerkinElmer A& AA-900T %, TAF&4nT
B OBAMRLT, ATHR 30 mA, GG 9E 0.02 nm,
WK 232.0 nm, JeEEiR ARG, Wl E T, gk
FEARRL 20 pLo A S84 FHRFR T WL 1.

®1 ARPIHERFSH
Tab.1 Parameters of the graphite furnace temperature-

rising program

. B AR fR¥F EARE
M B . N X .
/C INF[E]/s Wf1E/s  /(mL/min)
Tl 110 1 30 250
Ak 130 15 30 250
JE T4k 1100 10 20 250
e 2300 0 5 0
5359 2450 1 3 250

1.2 FERESAHRH
1.2.1 FEdh

SIZHS B AR i T SRS T 2 AT AT T B I A%
1 18K 2%l . SHERMEEHSN: Au,
Cu. Zn M Ni JCRHIRESTET N 76.43%.
15.88%- 1.81%#1 5.88%.

fil&T7 0 © FERPAUET, U
B (Wau=99.99%) A1 CuZnNi 18] & 43550 44
Rl BN @ XPHEFIR K. R FL, IR
B 3% T TR AR ST i s B B A . EAR
N(12.0 £1.0)mm; JEFE: (0.5 +0.1) mm; 1 [EfLIZ:
(1.0 £ 0.2) mm.
1.2.2 k5]

Sy, JRE. AR, 20K, A8, +=
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BEEEATEIRAN, YN Arals SR NI g4E; 1000
ug/mL 470 R PRUETE (GBWO08S618) I H H [ 11 &
BFEERF TP
1.3 LR
1.3.1 FEaATALEE

(1) b G RE S AR TR O, R S Bk il
MBS, fEMCZEFRM B350 RS, Wl 1 B,
W T Je FE AR SRR . DA% B P KR e I T4

B 1 R HR

Fig.1 Samples before and after coating

Q) RSB B O S B A as T, R
ARG = T A 25 A8
1.3.2 N T 2%

(1) ZEhrE GB/T 19719-2005, %2 /K 10 mL
BTHUESRAE 100 mL 2 EF/K(EHZE>18 MQ)
1) 250 mL Gedfhrr, fpeIRA AR R, HIEHE
A 250 mL HEMF, HEETKEREEZE, ©
BREST.

(2) ZEbrE EN 1811:2011, FiH 100 mL ¥
FER I M FEENNER . SRE R Zia iR, Bl
#1250 mL WK JE A 0.1 M A EAANTE .

(3) WFEEMERRF: 05 g JRE. 2.5 g F M
YT 470 pL LR 3 0 BT ISR 450 mL £ 51
FEOKBIRANAR R, B 2 BT o0 e A T A
HAHE=R,

(4)  F3 i FH T B4 P A s /K A SR AT
TP RG) R pH H, B & pH [HARE 7E(6.50 £
0.01), ARG EREEFE S 500 mL &M, H2%
BT RAUKMBRERZE, E8/RA, W AR B
Vo
1.3.3 Rud#E

(1) H5mL BHWEDNEI S5 mL A, BIER

& 20 AN RE S BOAT BE 1] S BRI Y , BN RV
11 - PATHE, TR R AR 2 MR
(2) 5 d L 1) B g 5 A% R CAE F A T A
W, HEREN30C, #HE 168 h RS,
BT IERE S R FUTIE, T 1 mL B B
BUREER 6% MR IHIR 2 — NP2, &4
T IR IR BN 1%
1.3.4 HE0E
BEHR N 0 5 50 pg/L KA AER TR, A
A SR T IRBOGTE B Sh BT AE, AL 04 5.
10, 20, 30, 50 pg/L I TAERIZR, XF 22 fF4F S
IR T AR S BT E .

2 HBRER

2.1 NTHBRS BRI ES R B
FAT S8R T RO AN E 13X 22 PEFE A
RIS &, 48RP TR 2.

K2 AP ETRBEN R BREB PRI ESR
Tab.2 The concentration of nickel of samples detected by
graphite furnace atomic absorption spectrometer

GB/T 19719-2005 #xifE EN1811:2011 FrifE

FERES  BIRE/(ugL) RS BIKRE/(ug/L)
1 17.28 12 13.61
2 1431 13 9.94
3 17.00 14 10.53
4 16.35 15 11.70
5 23.32 16 9.62
6 16.06 17 10.22
7 10.54 18 9.64
8 11.38 19 11.99
9 10.75 20 13.76
10 16.69 21 11.12
11 16.35 22 12.33

P 15.46 FHME 1131

AN 58 3.68 AN 58 1.49

RSD/% 23.8 RSD% 132

M 2 AT UL HY , AR HE W b EN1811:201111
M5 1) 45 FCE R R I E) 2 AR IR B X b AE
GB/T 19719-2005" Il 5 228 FL A 16K o 104 WK 2 b
EN1811:201 110 5 &5 5 (0 A 1 12 J A0 36 o v A
Z(RSD)3 5N 1.49%F11 13.2%, B BAR T 445 [ 5
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FRE GB/T 19719-2005M"130 52 45 5 9 AS i 58 J&
(3.68%) 11 RSD(23.8%), P b J7 1% AN 2 FE A RSD
MIZIUE 1A%, UeBHAR I 5OBT AR (0 BK B AR #E EN
1811:20111CWI 8 i K B 0 A o
FLI2(CH;CH(OH)COOH) 145 5 Ry LH(H:
L AREILRR), fEHEBA AR £ T
NEENI G, Na' 5H AR K E R :
LH + NaOH = NaL+H,0 (1)
R NAT I, RN —FEg AR, JfA
B HE, MeEaahtE, T HEOKA S RE RN
AT E M, ZUKHAAAELL T F B P :
NH;+H,0 < NH;-H,0 < NH," +OH" )
HH T 22 IR e S B Rl — Tk R e 4
By PN ERAE R ECH N AR BT a7 s Ak
BN FLRRANPR =2 AR, ELaR 2 i 48 2%
a4 —8, ME— AR AN AR pH /1)
WA EEbRE GB/T 19719-2005M" 2K, BR
WARYE EN1811:2011°L 2 8L s . IR4E(1)-
(2), T m A LA Ik 2K e & S A
W, RN T PR AR, (R0 pH A
KF) 6.5, {H23 2 45 R Ui AT pH (A A [F]
HERL T A RAA ]

2 KA FRHE GB/T 19719-2005" AT EN 1811:

20112 1) i N TVTAE 168 h 9 pH B IS .

6.7

66  —w—GB/T19719-2005
—e—ENI811:2011

0 20 40 60 80 100 120 140 160
t/ hour
&l 2 PR A YTRAE 168 h P pH A2/
Fig.2 The pH values of two kinds of artificial sweat within
168 hours

Kl 2 iR AR 500 mL, A0, 1.
2 h VIR N 18°C, 6 h VTR SE N 24°C, HRmS
VR IR PN 30°C o MR PR T DL AL Bt R ) T
=, —HF30C, PR E pH EFRK, H2
GB/T 19719-2005 ¥F¥i ) pH 18 T F&iIE K, k5

6.1. VPR EFaEAE 30°CHY, VPR pH 18 i
BT, H GB/T 19719-2005 1) pH 157+
m R . FHRA R T KR, Fik pH H2kE
R T T AR, &5 T BRI T v S R
itk S8 GB/T 19719-2005 VT pH 18 T FAilE
Ko IREAMKPERAEKBE, A BRI R
R IR S, S EUT IR IE IR R 30°C R pH
TR, [FE GB/T 19719-2005 ¥+ BARE N
TRIRFERRAR T 5 (H72 NH;-HyO [ sk 34 R i Y
KU T B ARV pH. ABIE N 2 % K . GB/T
19719-2005 VY pH ERALECR, TR A8
FRE, 23 R VTR v A I S AR A
KR . M 2 s v LLE ], 7E 168 h I,
GB/T 19719-2005 ¥/ pH {E L EN 1811:2011 ¥
W pH /N, BRHER K, BT LUKHE GB/T 19719-2005
FRAEATIRE 5 B e R/ 2 (WLER 2).
2.2 BAMRHERNR S R R IXT
BES T ARRICE d(ug/em® week) &R, 1E T
AT
d=V ¢/1000a (3)
XA, a—aREIR T, om?s V—IRE R HO AR,
mL; c—— & Ja MRS ERIRE, pe/L.
FES IR T AT AR A 1.13 em?, WK AAT A 6
mL, MRAEE 2 45 PR E, THE B ERRIE
ds FEfh 1~11 1 12~22 1) d “F-¥94E 5351 28 0.082 F10.060
ng/cm’ -weeko
[ 5% GB/T19719-2005" L - %73 Mr e sk ity
TRE BT = 2200 M DR I 23R TH AR T TR R
EHTAR, MR R TR I L R 0.1, XM HAR
CHIRE S, BB E AT 0.50 pg/em’ week,
PR ZE SR B3 0.4 FATIEE . A SCH BT RE
i A M RIEARAR S, H B TR s/ T IR
8, FUEAHR% 0.1 XFEs BT R % . KR AR
#EEN1811:2011°0 5, BAE IR EE B AT J&
AHHE S uo WEAS XN 95%, AT EN:
u=2u,d @)
X d BRI, uy, AR A E S, SRUE
TRE S AR R AR AT AN s, FVERREL
S E WA AT BE 50 THRLA U
U =(Sea + Sed) (5)
WEE 11 MM ERLE 3)ITEY s,
N 0.24 %, THERRECR d W52 1~F B FAE XS AN
SEFESMHH 0.060 pg/ cm* week Fl 13.26%(F 2), Ff
HRHE A 2 13 T u 4 0.016 pg/ cm® week
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Tab.3 The diameter (D), testing area (a) and nickel release

5 BAaAa s A RA S Hn KRR E
Tab.5 The nickel release of all post assemblies which are

inserted into the human ears and body

(d) of samples tested according to the standard of L TEEYEVEAY
EN1811: 2011 BT (g/om? week) (PR 0.2 pg/cm?-week)
RS D/mm alem? d/(ng/ cm?-week) WALk R GB/T EN
12 12.02 1.1342 0.072 IR (GB/T19719) 19719 1811:2011
13 12.02 1.1342 0.053 d<0.11 d<0.011 % X
14 12.03 1.1361 0.056 0.11<d <035 0.011<d<0.035 & T
15 12.01 1.1323 0.062 035<d<20 0.035<d<02 Gk TEH%
16 12.03 1.1361 0.051 d>2.0 d>02 TEH et
17 12.05 1.1398 0.054
18 12.03 1.1361 0.051 % 6 5K R EEEMEBY W EERE(REEM
19 12.01 1.1323 0.064 KRGS
20 12.04 1.1380 0.073 Tab.6 The nickel release of articles intended to come into
21 12.02 1.1342 0.059 direct and prolonged contact with the skin
22 12.00 1.1304 0.065 SR (e woek) P R an
Se.a(%) / 0.24 13.26 (PR 0.5 pg/om? week)
. o . s . TR LR onT EN
R FIR PR BCR R RE T, TR (GB/T19719) 19719  1811:2011
133 P AP ISR AE T RE i BRI B (), IR 4 d<0.28 d<0.028 i e
N, BRI A B 11 R T S5E 0.28<d<0.88 0.028<d<0.088 &% Te: 0
0.88<d<5.0 0.088<d<0.5 i N
K 4 FAPRBAE TR RS E d>5.0 d>0.5 RN A%
Tab.4 Nickel release of samples determined from Chinese
National Standard and EN Standard 3 %%

S HE il BRE d/(ng/ e’ week)
" S E s LR
GB/T 19719-2005 FrifE
0.082 0.008
ENI1811: 2011 hrife 0.060+0.016

MK 4 AT LE S|, SEEIESEIE, RiE
R ARERS I 1Y d B v TARYE GB/T 19719-
2005 BRHERTI ) o, 58 B I B bRk EN 1811: 20111
T [H bR dE GB/T 19719-20051", 8 fe il &
BRI b 0 AR AR 1 5 5

b, BREPRAFRHER AT R, UR R
BIEMFRIETT AR, Wk S5 M6, HAlgEFRE
R ECGE EVERHIW S R, XiE—PU T EN
1811:2011 Ay A& AH & HEHERBIERE, B
7N SR g FL B2 A AN e S R K TR B
B (R IR SR 28 AR PR 2 A In e ifi . 3%
AR RE T8 PR A1) B ™ A o

AU ESEER IR, LA 5EE
7 GB/T 17919-2005 #HLL, Rk ¥4 EN 1811:2011
rh B S B TR AR 2 /K R TS N VR
pHE, % 7R Ay, 5 A5 il H i) 25 52
Fasg s HhAMRR bR A B iR R IA T AU,
1S ZARE T ™ T [H K briE GB/T 17919-2005,
Be ] & B8 o AR AR 1 15

S CHR
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