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Abstract

The interference of tungsten on the polyatomic ion type mass spectrometry of mercury isotopes in
cosmetics was investigated when the mercury content in cosmetics was determined by inductively
coupled plasma mass spectrometry (ICP-MS). By changing the microwave digestion acid system,
selecting appropriate isotopes and optimizing instrument parameters, an ICP-MS method that can
effectively reduce interference was established to determine the mercury content in cosmetics
containing tungsten. The detection limit, precision and recovery rate of the method were tested
and analyzed. The results showed that the detection limits of 201Hg and 294Hg mercury isotopes
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were 0.002 mg/kg and 0.001 mg/kg, respectively. The precision of low, medium and high concen-
tration mercury was 3.0%~4.1%, and the spiked recovery rate of low, medium and high concen-
tration mercury was 90%~95%, which meet the test requirements of mercury in cosmetics.
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1. 518

TSR RERE, G CAP KRNI, R R T IREEHES &, 0K 2016
THERIN o, — S8 AR Pt G I B R B 4 R A G, TR i N Bt 1] R el i
ZAFARIIE) (2015 FHR) 1.6 4115 37 Fhon s J7vE, 87 HUBGR & S5 5 1R B 15 (ICP-MS) sz il A6 1k
7RI, 22 B A B E A NI 2 5T B T ARUTE T4, L, 9RESR S B TR LA
YT (U S RS AR K 38~2000 1), ™ E TR TR ME, HIR KR ZE[2] [3] [4]

B m P TERIR S ARG RSN B T2 1 R SLAE 72 0] LATH BRAS SEAk nt 7k
(T3] [4] [5] [6] [7], AHJZix 7y B 2 E BUE R e Thae, ToiEi e/ 2T K. sz ikie[s]
SEAE FH SRR UTUE L 3 B VW R I RS SRV B B T, (RO Tt s A R 5 SL SN T s Bt &,
SEONEH . S5 Ed SRR T R R, EREAE IR R DRI S, RAL T ICP-MS
DU A M it R ISR BT, B30 7R A 2R 1 2 R 7 B8 7 B TS T, @S 7 m LA &0s b 1 ICP-MS
RN SRk S R B R T, AN R A 7 SR B A T B AR SR

2. SCIGERSy
2.1 FENHBE5RT

1) 1#: HRFR A S TR RIS Agilent 7900, 4 TH fiE{X Anton Paar Microwave Pro.

2) MRAEVIT . KA TR UEYI R 1000 pgmLt, SRICERIERAREYI R 1000 pgrmLt, £k ICP-MS
FREVA R 100 pgrmL 2,

3) ikil: MRR(LLial), FFMMILHAL), WA ARRLL).

4) HAth: SAES(>99.99%), SLIGAEEAK (A 18.2 MQ-cm).

22. LR

2.2.1. HAEIRIETIE

FRE =43 80 0.5 g (FEAAE] 0.01 g) IR S T RV IR OB e, 1 58 MA 5 mL fisfg, 2
SEIIN 5 mL B A 2 mL W EALE, 3 SN 5 mL SER AN 2 mL ERIER, FoMIRIRAE M. BT R
TN BN & E 100°CHN#E) 30 min UK, W al. MRJE FE %, BONBUR IS @A 8 % 1 d i
B RRE P AT MR . SCER R HCHR AR, FTHE R, NN & | 100°Cn#Eoy o, ERZRT
BEMNY . BIGREREREE 25 mL WEE T, ER2ZE, . HHEREAEDUESREME, E%
Ja PRIt g
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Table 1. Microwave digestion procedure

= 1 WONIHRRIER

HREE(C) F-ifR BT (8] (min) LRFFERT [E] (min)
130 10 5
180 10 25
60 / /

2.2.2. B aFnErhEk

F1 1% (VIV)FIBSER 1000 pg-mL™ 5K 0 RARHEE RIS H IR N 0.5 pg L L gLt 2 pgLl™ 4
ngLh 5 pg L R SIARIEE . R AE MR R, SRR SE, KR 0 RS EE TR
PLIAR, CAIGER IR BEAREAL bR, DA RS 5B N A, A5 hmiE TAE 2k, FAHC R % r > 0.999 (%
2)

Table 2. Linear equation and correlation coefficient

T2 HMBRERAXAY

JLER ith 2k 77 12 AR FREL
Hg (201) y = 3951.7182x + 24.6667 0.9990
Hg (204) y = 2169.6928x + 30.6667 0.9990

3. &R 5vHe
3.1 RUBHRERER

58 P R IECRE & 45 B AR SR T R G A (ICP-OES) il 5E T A h A (R BT, 2 4538 1 5% 1.2 mg-L ™,
258 20mgL™, 358 9.0mg-L . B X EER, BEER - AL SRR ER - SRR AR R 45 B Xt
M, RN SRR S L A A e VAR, X5 X SHRATHHERESCXRF)IN E (145 51—,
b2 N, I S SR T 2 A K AL &, SRR I AR R RS IR B A IR R R NS K
HAL S WIAEBRYE S R IR T 89 BRYTIE, TSR UTTE MO BOR 24 T 52 B 1 3600 =, RERSIR KRR LR
DETCR BT IUAERE[9] [10]. Mgt Al e & 8 At fh IR & B, JEFE T BRI T AR R

3.2. iz EH

AP BRI SE[LL] PRI IE 1 S vy R S84 . XU Y i R A A 2 8, Tl 1 R
WA, WRBIUE, SN IR B S5 1 il B R 3. S Ah i i ICP-MS BA i B il o
PR FACE P A BRG] AR = 3, AT B9 500 5 PR o0 [

TR FEE AR R SRR ARG R R SR, AR L RBUEA
FOEPEMARIET, RN NERIEE G dr . SRR E, e fEsREntrkst, W& 3, o
L SR A7 R PR 21 0.32%

3.3. RENIEAIEE

B BIRUTTE T R D KB PR T W MR P A AR BE,  (H2 0 T 00 € IR R AR 52 3 WO B
WOH") 2 Ji 7 & TR BT T, Wk 4.
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Table 3. Operating parameters for ICP-MS
5 3. ICP-MS TE&#1

I H S T H 4
ST A 1550 W TSR 15.00 Lmin
A 1.09 L'min™* MBS E 0.90 L'min"*
RFFURFE 8.0 mm ANt 05s

T E R E 2C Ui B 2k 0.1 rmp

Table 4. The interference of tungsten to mercury by polyatomic ions
4 BIRMZEFEFTM

kA F 1 MO* MOH*
196Hg 0.15 180W16O+ /
198Hg 9.97 182W160+ 182W160H +
199Hg 16.87 183W160+ 183W160H +
ZOOHg 23.1 184W160+ 184W160H +
g 13.18 / 185\weoH*
22 29.86 1Bywieo* /
2iHg 6.87 / /

BT W R OHg R REARE DN, B E AR N BT, Seie o i 19%64ER . 100~1000
ng-L 7 RS VAR 0.04 pg-L 7 FISR SN AR AL Z P Hg °Hg. *PHg. *Hg. *®Hg. “**Hg it17 7 ik
B, wE L B2 s, B2 NE L 2 Hg 1 2 Hg [FA R RRCRE .

MBI LAE Y, BEERIRE R, RS FRA R *Hg. Hg. “Hg. *'Hg. *®Hg. ®Hg % %I
TEEPIEMK T XM SR SRR R, BN E G EP ARSI A, 52 it 45 R
e, 3 R™ E S R

S R ISR AL 2R M Hg A R 0.04 pg-L iR FE A 5 00 EE 54 100 pg- L IRBEAR Y, 2 BikE
otV PR P IR FE AR I 100 pg-L 7t DAY, 4 PHg FEmEER /N BRI s E ARt P Hg W
T, H 25K E KT 500 pg L B AFEAE IEAI S T4, X AT A BOWHCC R 2 Hy (TP B, T
MR EE/NT 500 pg-LtHE, ARXE 2%Hg FEAE T, BT LA SR 2Hg R 2 Hg R R T A R R
TR EL2].

3.4. FIEEHR

FERER MR E TAE ML R, ESNNR A (VAW 11 K, 5200 B85 R ibrdEn 2, ARIE A MDL
=k x SD (MDL N 7iER IR, k NEEET, B35 SD Mbrdkfin 22) 75 2 A 75 1% 7 7R e H PRI H vk
fE, W 5.

35. BERE

DL 100 pg-L ! AT TRAE N EEAR, S BIBCEIRIZ N 0.5 ugL ™ 1.0 ug-L ™ 4.0 ug-L T FIRIEW, KoK
VEWOHAT 6 YO, THEIN S S A bR R 2, 13 BRI % (%), WK 6. RIGERM. . @ik
JEKF LIRS 2 BEYAE 5% LAY, EEMERLT.
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Figure 1. Interference of tungsten with different concentrations on mercury isotopes
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Figure 2. Interference of tungsten with different concentrations on **Hg, ***Hg isotopes

B 2. FRIRERET Hg, Hg Rz ZE T4t

Table 5. Method detection limit and concentration of mercury
2 5. KRBV AL IRFEG LR E
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TLER o H PR pg-L " 15 7 mg/kg
Hg (201) 0.04 0.002
Hg (204) 0.02 0.001
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Table 6. Precision of mercury at different concentration levels
% 6. RILEFRIREKFEHIBEEZE

AR E K gL

JLE

= 05 2.0 5.0
Hg (201) 41 38 33
Hg (204) 38 3.0 33

3.6. In¥REIYER

R i v (0 2, FAREBUR S SR FRORE S TBON BB TS A T, DR T I N TR AT HE VAR, AR
BEAT TR AR, ARG FRRE 10 5 (ERINVA T b IS VR BEAE 100 pg-L ™t BAP), 803 BIGR I 05 00 v i 7R A
S 05 pgLt 1.0 pgrL ™t 4.0 pgrL ™t SRS RMETEEE P94 BISHIE. Py R EEHEAT AR s s, 73
B H T EMI AR EICE©), W 7. RICEEM. b @R EEACE LRz FisR 7E 88%~95%:2 [H] .

Table 7. Recoveries of mercury element at different concentration levels

% 7. RITERREREKT A MARE SR
KRR BEK T gL

T
05 2.0 5.0
Hg (201) 93% 93% 95%
Hg (204) 90% 91% 93%

4, g5ig

FESEIG I FE A, A6 PR ERIEAT RO TS AR 4T AR A5k P 7E 100 pg-L ™ LA, X "Hg Al 2Hg
SRR N, i g A2 Hg R T S A S R R A R e . RN IR, IS K
FARMBERCREEARTE, 7 UABREN =5, W40, 127k dh R AN R 2 Hg Al *%Hg [ H
BR324 0.002 mg/kg F10.001 mg/kg, I%H SR R RS % FEAE 3.0%~4.1% 2 18], AR @ik FER ks
(IS 2 TE 90%~95% 2 [], ¥ /& At it R AR ZE SR, A AN [ ARG I 75 SR B4 T BOR SCHF

E&mH
W LA 17 37 B B = B HIF I H (ZC2021A032)
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