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Vista PRO 2 1% B 13 HLBOR 6 55 88 7 I R S 6 iR (36
EFEZARD ; TR AE-163EL-HEHD .

As PR UERE & WK : 1 000 pg « mL', GSB G62027-90
(3301) CE ZA A AL R 0D . HNO; 1 Ho SO, B84
Hali; 280 K O Milli-Q 4 /K #% il 2 i B 4l ks | (4l
BE: 99.99%),
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442 Mg 5O 5% 28 &
R E BT E B S E A A EMEN A E  —0.058 mL,
L BRI MEAEE R BRI SRR R [ G ]
R E RS A . Proomg-1 1 =(10 mLX1 000 mg + L™')/100 mL
R R et BTt A AN 2 8 5 PR ik ) B K A ik 22 P10mg-11 = (10 mLX1 00 mg + L7) /100 mL
HEEMWIRERL, [
2.3 THEESENITE Promg-1.-1 = (10 mL>X10 mLX1 000 mg « L 1)/

2.3.1 MEAMKRERT As &F 0 THEEFZ ulo)

(1) As PRUEE R B 500k & B4 oK As
i AN BE TR u(pu)o

R E G O3 1 000 pg « mL' As
FRAERW , WO 0. 00, 0.10, 0.20, 0.30, 0.40, 0.50 mg
« LUBRHER PG, HEF5E 188. 98 nm R XS ik As frifE R
PR EEE 3 (LR D, Ao ZREPA K IE
Mgk, BT FE R y = 816.5x + 23.1, HXLBEE N r =
0.9994, idh y=ax +b, Ha=816.5, b=23.1,

Table 1 Determination results of arsenic standard solutions

Concentration of standard L .
. 1 Spectral emission intensity
solution(mg « L™1)

0. 00 22. 329 22. 849 24. 250
0.10 118.049  113.354  114. 846
0.20 193.725  183.803  188.953
0. 30 267.406  272.122  262.545
0.40 349.856  345.660  343.765
0. 50 426.310  429.750  422.631

XIS AR Al As 1S REBERT 10 YlE , ARy
ZER 4y H) ok 0,372, 0.370, 0.374, 0.371, 0.372, 0.373,
0.370, 0.373, 0.375, 0.371 mg« L', ¥{H} 0. 372 mg *
Lfl
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ulpr1) = (s/a)[1/N+1/n+ (o1 *1‘)2/2(1‘, — )V
=

18
A s={(1/[n—2][ D) (y—»* ]} N=10, a = 816.5,
i=1
= 0.25mg « L (bR R AN F 39 Rk ), o1 =
0.372 mg « L', n=18hrifE RIVEFAHSEM 3 ¥, Jk3X6
=138).
il
ulorr) = (6.249/816.5)[1/10+1/18 +
(0.372—0.25)2/0.525]"2 = 0.003 1 mg + L '!

(2) As BRAEFE A B BL ] As ARV BT Sk B AN 2
FEVEE ulpr.z)

As FRUEVETR 1 000 pg » mL ', GSB G62027-90 [ % b
WERE S UE 5 i B R B 2 o 0,32, BUE F KT
95%, k= 2, IEASHA ulo.s) =0.3%/2=0.001 5 mg
. L*] N

i Sl A PRV 75 22 10 mL BRI A M 2 [A 9, (10
+0.020)mL7], 100 mL Z& & 2 LA %%, (100+0.10)
ml], 10 mL SRR AS I 100 ml 25 5 A i @ 3 #4234 )
GRS B AR 22 4 5 0. 02/4/3=0.012 mL 1 0. 1//3

(100 mL. X100 mL) uCp1.2) =10 mg- 1.1 X
[2X(0.012/10)24(0. 001 5/1 000)%+2X< (0.058/100)2 ]/
=0.019 mg * L™, f1F ulon ) H wlor) HITL AL, i

ulpr) = [’ (o) +u’ (pr.2) 1" = 0.019 mg « L
2.3.2 A= GEERF As BZRAEEFL ulo)

(1) As BRI 5 GT5 00 BE 3G B 7 R ok Rl =8
75 R AN E PP woo.1)

wCoo D IR o) s BT o Bl oo » 1

uCpo.1) = (6.249/816.5)[1/10+ 1/18 +
(0.003 7—0.25)2/0.525]V2 = 0.004 0 mg « L !

(2) As FRUEL B2 TE ) As TAE 7 WU SR I AN 5
FEVERE u(on.s)

uCpo.2) =ulp1.2)=0.019 mg « L
H T woo. ) FT wuloo ) ABE AN 4

uCpo) =[u’ (po.1 + 1 (po.2) ]V =0.019 mg = L',

2.3.3 Han T AR R HEJEIFE w(V)

(1) 28 5 AN [ 25 5 T SR (AN o B

FE T TH AN S AT E 25 25. 00 mL 45 P A4
LA, (25420.03)mL], BHEI53A0, Z AR A H &
& (0. 032) //3=0. 035 mL,

() AR A & L

S 10 WAE 25 mL R IALIK, &5, HRF
A EFR ALK BT, B B IR, i DT ZE R A0, &
THE A SN BT 10 YR A bR v 25 R, iR
ISR s=0. 017 mL,

(3) RIS e 25008 5 8 11 B 3R 3 A [ 5 | e 1A R A
SR ARHE

fRBLIR D B R A 4 °C CEAE KT 957600 o R KARFR
MRk ZECH 2. 1X107°C 71, (RBUARfE IX ]y £25 X4 X 2. 1
X1074=0. 021 mL, #H PR MER2E A 0.021/1. 96=0. 011
ml,

Hw (V) =[(0.035) + (20.017)% + (20.011)? J"/? =
0. 045 mL,

2.3.4 HaMRERETHRAHTERE ulm)

RV R AVFIRZERMEE RS20 0.7 #1 0. 2
mg (P RSP R e IE B AL . BB TI510 10, nifim 2R
(0. 7X10 ) A/3=0.40X 10 *mg; J5 & KL br TAHEH HFR
—WK, HFrUEM2EH 0. 20X107° mg,

i wCm) =[ (0. 40)% 4 (0. 20)% ]2 =0. 45X 10° mg
2.4 BHREARHEENTE

AT 2= [ (o1 —p)O)V]/m A EHE R AT

Clo) = dx/dp = V/m = 25/10 = 2.5 mL « g

Clp) = dx/dpy =—V/m=—25/10=—2.5mL « g
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C(V) = 92/IV = (o1 — ) /m = (0.372—0.003 7)/10 = 2.5 FERAMEENSH
0.036 8 mg » (kg + mL)™ — & HE AT T AR UCP AT . T UXO =U ()
CGn) = dx/Im =— (o — p)V/m* = —0.067/J2 = 0.047 mg * kg ', BUE(E/AKT-H 95%, (07
—(0.372—0.003 7)25/10* =—0.092 1 mg « (kg » mL) ! T k=2, i B ERE N 0. 047X 2=0. 094 mg * kg !,
LA 2.6 ZRBRT
UX) =1 Cla) [ XU(p) = X=(0.372—0.003 7)25/10=0. 921 mg » kg ', HEHEFE
2.5%X0.019 = 0.047 5 mg » kg™ KK X=0.92140.094 mg * kg ',
U(Xz):\C([a>)|><U(p1):7 3 4 “L/\
2.5%0.019 = 0.047 5 mg « kg"! -H e
UX:) = CV) [XUWV) = 0.036 8 X 1A SCAT B ICP-AES 36 Aol it o As 5 BN B 8
0.045 = 0.001 66 mg « kg JESRVR TN« FRUEE RO B ST SRS B R
UX,) =[ CGn) |[XUGn) = 0.092 1 X SN B L B o YRR I T A v R VS R Y AN B
0.000 45 = 0.000 041 1 mg « kg B REE A R R A B R PR T AN T
B AR HEA I E FE & AR SRR TR NI E BN T A E R g R A
US(X) = [UXD) P+ UK+ B BE o OB 8 BE DT BT 0k IRl T DA ek [ A A
[UXH F +[UEXD P Y R T AR A 0 5 SR A B A PPA
U(X) = 0.067 mg « kg ! KX BFE T CHR1-7],
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Evaluation of the Uncertainty in the Determination of Arsenic in
Cosmetics by ICP-AES

DAI Qi, ZHU Xiao-yu, CHEN Xiao-mei
Zhejiang Academy of Science and Technology for Inspection and Quarantine, Key Laboratory of Food Safety of Zhejiang Prov-
ince, Hangzhou 310012, China

Abstract A mathematic model for evaluating the uncertainty of the determination procedure for arsenic in cosmetics by ICP-AES
was established. The uncertainty sources for each of the parameters in the model were analyzed. The uncertainties of type A
(based on the calculation of the statistical distribution of the determination results) or type B (based on the estimation by experi-
ence and the probability distribution of other information) were evaluated. According to the international general method, the
component uncertainties were synthesized and extended respectively to obtain the uncertainty evaluation. The results showed that
the preparation of standard solutions, the fitted linear regression equation for the calibration curve and the volume of sample so-
lution were the main sources of uncertainties. The proposed method was also suitable for application to the evaluation of the un-

certainty of the results obtained by using the method of linear regressive standard curve.
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