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Deter mination of heavy metalsin cosmetics by inductively coupled plasma
mass spectrometry with octopole reaction system
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ABSTRACT: Objective To establish a method for rapid determination of Cr, Ni, As, Cd, Hg and Pb elements in
cosmetics with complex matrix by inductively coupled plasma mass spectrometry (ICP-MS) with octopole reaction
system. Methods The samples were determined by ICP-MS after microwave digestion. Internal standard elements
of germanium ("*Ge), indium ('°In) and bismuth (**’Bi) were used to correct matrix interference, and the octopole
reaction system (ORS) was used to eliminate mass spectrum interferences. Results The linear standard curves were
obtained with the correlation coefficients above 0.9992. The detection limits of this method were 0.4~2.2 ng/g, and
the relative standard deviations were less than 5.69%. The recovery rates were in the range of 85.8%~104.2% The
experimental results of standard reference materials were in good consistent with the certified values. Conclusion
The method is simple and fast, and it is suitable for accurate quantitative analysis of heavy metals in cosmetics.
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0.500g 100 mL ,
> 5.0mL HNO; 30 min 2.0 mL H,O0,,
) 1 ,
2 50 mL
, , ®1WEERER
Tablel Microwave digestion procedure
[3-6] [7-9]
uo.Hy , , 1 2 3 4 5
/W 250 0 250 450 600
/min 1 2 5 5 5
, , 3 RS
31 NSB|EMHHIML
(ICP-MS)
ICP-MS )
[12-14] >
(octopole reaction system, ORS) 2
ICP-MS
, #z2 ICP-MSUESH
Table2 Conditionsand parametersof ICP-MS
s ICP-MS 1500 W 2W
7.0 mm 15.0 L/min
0.80 L/min 0.20 L/min
2 1:7].*4 Eﬁiﬁ He 5 mL/min 3
(CeO/Ce)  <3.0% (Ce*/Ce) <1.0%
21 R H5EHF
7700x ( Agilent ) 32 FHEEKIE
: : [15]
; 2 C; , ,
2.5 mm; Ni R 1.0 mm, s
0.4 mm ETHOS I ( Milstone Ge Cr Ni As,"™In  Cd,*Bi Hg Pb
):
Milli-Q ( Millipore )
(Ar)
1000 pg/mL, > >
R 5% (BEC) R
(72Ge 51y 209Bi)(1 ug/mkL, Agilent ); S
Li ¥y "MCe 2TIN(10 pg/L, Agilent , ,
ng g
) ( , ); ,
( , )
( =18.0 MQ-cm) 3
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*3 FNCRMEE ICP-MS , 5,
Table3 Selection of isotopes 6 . 1.99%~5.69%
35 ARMEYE KL
SZCr 40Ar12C 35C11601H 36A1160 37C114NH GC
’ ’ ’ s Cr Ni As
58\T; 40 18 23 35 42 16
Ni Ar°0, “Na™Cl, *“Ca "0 Ge Cd Hg Pb , ,
PAs “Ar*Cl, *ca®Cl Ge 85.8%~104.2%, 6
lllCd QSMOIGO 79Br328 IIl
02y 186160 Bi F4 FEHKER
Table4 Detection limits of method
ZOSPb 19208160 Bl
(ng/g)
52,
5 Cr 0.9999 2.2
33 TI{Edhizk RIG LR
58N\
. 0~100 pg/L Ni 1.0000 1.8
, , TAs 0.9995 1.2
0.9992, 1 g 0.9998 0.8
3 9
Mg 0.9992 1.1
34 FHEMWEE
- e 205pp, 0.9995 0.4
*5 FHERBEE(N=6)
Table5 Precision of the method (n=6)
Cr Ni As Cd Hg Pb
(ng/g) 9 12 32 3 10 82
RSD(%) 3.65 2.12 4.65 3.28 5.69 3.91
(ng/g) 29 166 49 6 6 119
RSD(%) 2.82 1.99 4.09 2.95 3.47 2.68
F 6 FERIMMEREIE
Table6 Recoveriesof the method
Cr Ni As Cd Hg Pb
(ng/g) 9 12 32 3 10 82
(ng/g) 10 10 10 10 10 10
(%) 90.2 96.2 92.2 100.2 96.8 86.9
(ng/g) 50 50 50 50 50 50
(%) 90.3 92.3 89.2 87.3 93.2. 89.6
(ng/g) 29 166 49 6 6 119
(ng/g) 10 10 10 10 10 10
(%) 90.2 95.6 104.2 91.6 88.6 89.2
(ng/g) 50 50 50 50 50 50
(%) 86.6 91.1 91.6 88.6 85.8 99.8
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3.6 FRAEYIRIGIE
(GBW 09303)
(GBW 10023) ,
3 7 >

F=7 FEYREESE
Table7 Verification results of standard reference materials

(mg/kg) (mg/kg)
As 10.09 10.240.2
GBW09303
Hg 1312 1.33+0.06
Cr 0.422 0.45+0.10
Ni 3.22 3.4+0.3
As 0.085 0.09:£0.01
GBW 07605
cd 0.061 0.0620.004
Hg 0.004 0.0038+0.0008

Pb 1.51 1.5+¢0.2

3.7 LPrEEmOHT

F* 8 IPRAEmNELE R (nglg)
Table8 Detection results of cosmetic samples (ng/g)

Cr Ni As Cd Hg Pb
12 11 29 3 3 29
1 9 12 32 3 10 82
2 5 29 65 4 69 102
20 19 66 2 29 108
39 66 92 6 202 229
62 126 86 6 396 292
29 166 49 6 6 119
36 92 66 4 11 92
4 & ®

72Ge IISIn 209Bi

R 0.999,

0.4~2.2 ng/g, 5.69%,
85.8%~104.2%,
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