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Evaluation of the Uncertainty in Measurement of Lead Content in Tea
QI Feng-juan
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Abstract: Based on the modern statistical theory, the uncertainty sources of the analytical results of the
determination of lead in tea by inductively coupled plasma mass spectrometry (ICP-MS) were analyzed. The
uncertainty sources of the analytical results mainly include the weighing process, the constant volume
process, the fitting of the standard curve in the instrument measurement, and the repeatability of the
measurement process etc. The uncertainty components that affect the results of lead analysis in tea were

evaluated by the methods of A and B, and the expanded uncertainty of 95% confidence probability was

determined. The confidence interval of the analysis results was determined as [2.66, 2.86].
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1.6 HiEAERE
SN A A KR R Excel2013 HEATHEH
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21 FAHEESENEEHLER
2.1.1 BESHBERESR V 5 ARIAHE E there(V)
FEGE 20 50 mL BEES A MR, FF 5 T AR
JEREAEAE 50 mL, 50 mL 255 AR R AR I 45
A G, RIE JIG 196—2006 (W B FS 2%
o B YO 15 Ao /PR 22 440,05 mL, % = A14)
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Yo 4EEL] .
2= 6020 4 mL U BRI L
J6
v tm 6 XNMENLE
W, (7) =Y 000 408 R HERUBMER
50.00 mL WERE 1 2 3 4 5 6 T
FH T VR RN 25 1 0 A2 1R A8 A B AR B BE /g 0.500 10,5014 0.5023 0.499 5 0.499 3 0499 5 0.500 4
sk ds, M A B RERIL AT EE ., | B/ 28.14 27.64 2721 27.44 27.46 27.55 27.57
(ng/L)
=94 N —4 /0, b 23
PRRBRIBZ IR R A OK, 2.1x107/°C) RERTH A/ 281 276 271 275 275 276 2.6
TR FRIE ik 2 % I RERR R B3, 1% 107°/°C ), (mgke)

FEGETHIT— i R R, 2R X 2 LA
PRBRSE A o V4 VRO B 5 A M R F T B AN [ 5
MR AE B, SGTHA S0 %R B AR L 12 °C,
DU I3 B 5 A IR B AR il 2 °Cx (2.1
107*/°C)x50 mL=+0.021 mL, #¢345) 43 A5 b ¥ L b
WEAT A2 E

0.021 mL
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W g, (Vy) = =0.000 242
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i BT A A E B O e & (e e 4
EREEEZ T, ERAEEZI.

SEHG T P RS 2L 5 BSA224S,
(0~220) g, ARIFEFMRELRN<1 g,
BHMEUER L 0 g<m <50 g ¥ JEATHEE N 0.2 mg

(k=2) , HARERTIEL N

1(m)= 0'22mg =0.1 mg=0.000 1 g
Jrllj : ,ucreI(m): 0.0001 g =0.000 002
50g
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HL BRI 5 A S 1 MR T U T I 5 A AN
EREECAES Tz s, A mHE
RY NN

R RO AN

=0.033 7 mg/kg
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1(5) =) ~0.023 8 ma/ke

NG

JI_‘”J 2 (ﬁ) = Iu(ﬁ)

276 mg/kg
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/"crel( pOl) = lucrel( V) =

=0.008 63
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2.1.4.2  FENT AR I RS T RS bR MV
BTN ABIANT E BE T34 pherer () FRERK R TR
JE 1 mg/L, ] 5mL B, B S mL brifEff
VWU 5% PRI E 25 %2 50 mL, SR )5 e il bn
WERFIEW, 439124 0, 1.00, 5.00, 10.00., 30.0.
50.0 pg/L W HRWE 4350 1. 5. 10, 50,
50 mL, MEBL MBS A %, & JIG 196—2006
CH BB R A e MR ) O h B A A i
Fe2°4 1.00 mL( £0.008 mL ),5.00 mL( £0.025 mL ),
10.00 mL (+0.05 mL) . 50.00 mL (+0.10 mL ) ,
B =0 0 A o3 ) B A bR AN i B LR 2
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1 0.003 3 0.003 27
5 0.010 2 0.002 04 \/0.004 952 +0.000 593> =0.004 99
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1 +0.000 4
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{ESFH4{E 4,-0.000 922 55 FRIE W E(H 0 ug/L 4
{H(Bo+B1c¢;)=0.001 912x0.0+0.001 278

PRUETR TR I 5% 22 (¥ °F- 7 R




RELZ=

ﬁ IRBBmETHE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

E 8% 20201 6 HA

6
See =2 (c; =) =(0-16)*+(1-16)*+(5-16)*+
Jj=1

(10-16)*+(30-16)*+(50-16)*=1 990(ug/L)*

K

P J7 AR M A T SR B (P=2) ——
AT,

Nz IS AR S R BB ( N=mn=18 ) (m=3,
n=06)

Ji MEFRUER TR (=1, 2- N)

P 6 AMHRIEGE MR T HME (TR
W B YIM(E ) (p=16.00 ug/L),

Bi: #%(B,=0.001 912)

Py FEMIHMW T LML ITE N (p
27.57 ug/L), FEWEKT-IE,

WU el A i 22 Sl S AR o 1A 1
%Eﬂ(Pos)jjt
S 1 1 (p=pP) _
ﬂ(Po3)—B\/P+N+ S =
2
0.000582\/l+ L, Q51167 0o e
0.001912\2 6x3 1990
0.2402pg /L
gy )= 102) 0240208 1L, 45

16.00 pg /L

Lo (00 ):\/o.ooo 474% +0.004 997 +0.015 0> =0.015 8

22 AREEERRT
2.2.1 BN AR UE I B

A H A 2 B o UL R 6
xo6 NEAHEEN=
JLE Meret(V) M crer(m) Meret( L) Heret( Py)
(i 0.000 474  0.000 002 0.008 63 0.0158
T Lo BAMEDC, T

Hepel (X) =

\//uzcrel (p) + :uzcrel (pO) + :uzcrel (m) + :uzcrel (V) -

|J0.008 63% +0.015 8% +0.000 002> +0.000 474> =0.018
222 YJRARX A E

WAL E AT =2 CEGRER 95% ), 37 AR
AHE RN -

Urer=ttere(X) X k=0.018 x 2=0.036,
22.3  SMTECREIR

M 1 a5, FEmrhE & RN 2.76 mg/kg,
WA AT =2 CEAEMER 95% ), WY RAH &
S -

U=2.76x0.036=0.10 mg/kg..

FER T ICHLCR A BRJR TR .

X=(2.76£ 0.10)mg/kg.

3 i

I FHBRAREE e 7 v 6] L B G 4 B 1A

TSI 2SR AN E BERCIREA T A0, 3k
1ﬁT%ﬁ§B’~Jmﬁ%§, IR AN E B
X=(2.76+0.10)mg/kg(k=2), EA5 X[E] A : [2.66, 2.86],

N EZEFATH, bR RS R B EC R DL K gy
BT AL X AN B 22 BE ) BTk B A, BT LA
HEBR AR E AR, B (AR 2 0 i e RS
AT R = 70 B B s vl A

SEZ WK

(11 Boil, REEs), SO, 45, B ah i ET S G rnil B AR B 5T ik
] BEM A OB EE, 2012, 36(5): 12-13.

[2]  Ak2ESrHT R E BE AP F5 RS : CNAS—GL06:2019[S].

[3]  KEIWARHESCER Z A J A T HEN]: CNAS—CLO1: 2018[S].

[4] EBRZEEZE B8P ZICRPNE: GB 5009.268—
2016[S].

[5]1  EAHE IV E 538R: JF 1059.1—2012[S].

[6] VIRFEITHERAVITEE. W TR E A E LR JIG196—
2006 [S].2




