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Uncertainty Evaluation of Determination Results for Trace Lead
in Monosodium Glutamate by Graphite Furnace
Atomic Absorption Spectrometry
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Abstract: The uncertainty measurement of the trace Pb in monosodium glutamate samples by graphite furnace
atomic absorption spectrometry ( GFAAS) was evaluated in this paper. The results showed that the main sources
of the total uncertainty came from the fraction uncertainties of sample weighting, calibration curve fitting, the
certified values of standard reference materials, the instrument stability and etc.. The total uncertainty for the
determination of lead by GFAAS was combined and the expanding uncertainty was calculated with value of 0. 002
x10~° for the monosodium glutamate sample with lead content of 0. 025 x 10 °.
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1 WiE s
L1 B KRIEERAHN

Solaar M6 %I [ F M Wt A+ B H (£ H
Thermo 23 7]) , K # fiv 1 B (ELC, (U £ Fc & , 1%
BRIREAEH , A g A 3000 (kA L) ,FS95 H
SRS, 4575 O BIRAT

HNO, \HCIO, ¥ R4 4, K o — K& 1E K
1.2 MEIR

HERRFREL 1.000 g €5 F 100 mL HARH, IA
20 mL HNO, 5 mL HCIO, , FE MR b Infhia i, 2
FEER,BCF, BH0A 10 mL HNO, - HCIO, JB 48
(R4 1) SEMABREBRER, BE
FBER,MA 0.5 mL HNO, , Fi/K sk hebfag, m
PIEMER, BASO L ZEREF, BHEMA
30 g/Li9 NH,H,PO, %54 5 mL, /K ER, SR
WALFHEAT GFAAS W&,

2 WERLSRHEAR
TERKEH Pb S BEE BN,

Ve, Xxp, X 1078
- [:1000 xk (1)
S

K1), Vo M HE BAFU(S0 mL) 5p, S B 7
WrF Pb B 8 9 BE (pg/L) s ms ik BE AR BUR B
(8) sk HFREHET ;1000 HHTHRBNZTH R

3 Ao RORIERIR S R 3 BT

MESBROAHEE FERBTRERE 8B
HiRE FPEEG ARER FEHYSHEFFE,
Hep AR R R 5055 R R AR B AR S0
HOBE AT A E BETFAY , BT ARB 2 B AT LU
o B g i AR LU B
3.1 BEKRBRIRMAREE

B—KEE R EALA IR AR R
WRIOAHEE, REREEAGERHNUREHAR
BE BRI REE MR R RN, FRERAR
—BRVPERAEEE LT, B R T L2
RERAZSPHTH, AEEFNBE,

RIENSREEUES, RFEH: £0.15 mg, BEE
# £0. 10 mg, € R0, W AR R E F
4514 0.15/,/3 =0. 087 mg 1 0. 10//3 =0. 058 mg,
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ERSy BN ERE 2 K, PR AR E BT R
u(m,) = v/2 x0.087> =0.123 mg

u(m,) = /2 x0.058% =0.082 mg
FR BRI RS ARREART E RN
u(mg) = /u?(m,) +u*(m,) =0.148 mg
X REAR T E RN -
u(mg) __0.148
ms  1.000 x 10°
3.2 BN HEE
HFEMMBEAHEE T ERES BN
Ao B U R EE NS RO AHERE,
3.2.1 AEBEBREENARERE
SOmL ) A RABRHAABATREN
+0.05 mL, BRI F=FM5H (k =6) , 25 Bk
R ARFRET ROIRERHEER
u, (Vy) =0.05/ /6 =0.020 mL
3.2.2 RESIRMAHEE
WERMEREKHE KR TAER(BH8) &R
R, B R R AR KRR i . IR SR P AR
HER  ARHECE 20 CKE, CRZMNEETE
+4CAEEh, MAKMBKREN 2.1 x107, &k
BERAREE 2, WIRE G RAOTRERSR
EER
u, (V) =50 x4 x2.1x107*/,/3=0.024 mL
3.2.3 EAGKPEEHNAREE
50 mL FEi#1T 12 KEE A KEE KT
ZIEMRERE, MRS RATRERES . ITE
PRHER T E B R :
u; (V) =0.0011 mL
HRIRHE R E RE AR RS RAT
AHERENR:
u( Vo) = «/u?(vso) +"§( VSO) +u§(Vso)
= 4/0.020% +0.024% + 0. 00112
=0.031 mL
HAXTARAEAT E BE R «

u(Vs) 0.031 _
V.o = 30 =0. 00062

3.3 AU IR A BE R

Ph R v B B AN R BE ol 3 344 L
Pb iR R R RIKE R E K € AR BAE
BABEIEMAHEL

=1.48x107*




£28 RS A BPRT RUOEH IR TR B 0 AT B 28 %
3.3.1  SEIRHERE VA RIURIE M RE E BHEMKAHTRRA:
p4s(Pb) =5.000 mg/L[ GBW(E)080399 ] f47 A =a+bp, (2)

AR &V R E F TSR R PO SR B, A

EEH}0.020 mg/L,

3.3.2 EAERABBABIAGEE
EREEMBBUARAHEELZH 10 mL

BWEM 1000 mL AEMIIAK, HOBHTERK

FEREL,

1 PHEREBIER S BNITE
Table 1 Calculation of each fratction of uncertainty related to
Pb standard solution

ThER FRE FEE AERFRZ
¥R ENR MREE K

B w(V) £0.020ml EE4AE 0.0115mL
BEEL w(Vo) +4C EAME 0.0032ml  0.012ml
B w(Vo) 0.00045 mL

BE (Vo) £0.40ml EH4%E 0.23ml
FRE gt w(ow) $4C  EEME 0.2l
(000 ml) gggt  uy(Vyonp) 0.36 nl

RREBR S uor)

BCii Pb ARYERS T ) A BIHIRT & BAR A B E
BEH:

[ ( ] 2 2 )42
“:(Ul;) =J[u(Vm)] +[u(‘fmn)] +[u(::)]

«/[0 01217 @

3.4 &&Hﬁ&ﬁ%ﬂﬂ%iﬁ&

Fil pis (Pb) =5.000 mg/L f) Pb AR iR & K
Fifi 6 A P AR HER IR, FLHKE o, 45104 0. 10,
0.20.0.40.0.60.,0. 80,1. 00 pg/L, 6 4~ Pb 47
B HIWE 3 W, BAELERRAE 2,

&% fiFiRE AHEL

BlE
(10 ml)

0.53 mL

0.020 mg/L

+0.020% =0.020

2 BEASIBREUS6REE
Table 2 The absorbance of Pb in standard solutions

pi(P)/ (g - L") it

1K $2K BIK
0.10 0.007 0.006 0.008
0.20 0.014 0.015 0.014
0.40 0.027 0.025 0.026
0.60 0.041 0.042 0.040
0.80 0.053 0.055 0.054
1.00 0.066 0.067 0.067

RQ)HF,ANE | MEREBRENE ] KR
B o ACHERMERBBE ;0 HBHRRR; p, WE N
B HEAT RIS TRRIVR B

FIFAZR 2 F R E IR, AL/ D RS
EHF RN :A =0.0655p, +0.0008, Hi X R ¥N
0.9996, BARERE s A

/impun»F
s= L=t =0.0011 (3)
n-2

5= 5(p, ;)" =1.8252

W EARHEVS IS SLED I E 2 REE R IEW, FIFD
KR BBOT BB R RIE R AHE p, THER
0.50 pg/L M S&MRED_FEUEHERTA
REAHEE RS

u(po) ___'\/ _1_ (Po pz (4)

AP,s %ﬁ%}%’bﬂﬁﬁ% b %J?’Q{AW&%EKJ%$;IJ v}
AR A BB UK DR A M T W) UK 2
AR FIVFHER HOR BE B P £ {E.(0. 52 pe/L) o
AL, W
1 1

u(p,) =0.016 J? +ﬁ+
=0.012 pg/L
o i R AL A AR AR HE AR W E BN

u(py) _0.012
Po T 0.50

3.5 WEREENEFHHIMAENER

M6 JEF IR L 2 e Y6 BE T X3 kM P B P AT
10 KEEWE , W2 ENAFEEFERETHR
FOFREE B O 78 A 8 AR B BT W P Y
W, B P FEIESR (ne/s ) 90.25,
0.26.0.28.0.23 0. 27 0. 24.,0.25.0.30.0. 31,0. 25,
EIE (w5 ) H0.026 pg/g, FarElRZE(s) 0. 002591
pe/g, MEBHREZIESS A, W Pb IR ERE RN
BEIAWABEER:

u(ig) =s/yn =0.002591/ /10

=0.00082 ug/g
BEEHSIEMHEMAREERN:
u(iws) 0.00082

(0.50 -0.52)°
1.8252

=0.024

@, - 0.026 =0.03154
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3.6 [HEcE
E RN AR EECREEZ R, 3T
EI R A EHATIERE

4 Fear P A R A bR IE A E
WG o Pb By A R (1) 3

Ve Xpo X10™° 50 x0.50 x 10~
w(Pb) == o0 ¥ = Towxtom *!
=0.025x10"¢

S8 FREAHEENT R, SBA AR
HABERERN:
uc(w)

w(Pb) _

wm)® 1uVo)y  [ulp (VI rulpo)y  [ul@)y’

JUERI 2R eI ) )
= /0.000148" +0.00062* +0.027 +0.024” +0.03154°
=0.0444

MG PRE Pb S EMNEIIERREER:
uc(w) =0.0444 x0.025 x10~° =0.00111 x10™°

5 YV RAEE
5% BEEMETRETHEF k=2, WEmRY
BAWEER
U(w) =k xuc(w) =2x0.00111 x10°
=0.002 x10~°

6 MELREAFECERFT
BR(DHTEBBES S P HESERHN0.025

pe/ g, RIS IR E P S BB ZRTRRA:
w(Pb) =(0.025 £0.002) x10°¢ (k=2)

7 &iE

B EAFEER B RBATLAES, A8
I TR R I RO R BB R B AR
A EERRRTEEMTRBOATER, Hit
R B AN R BE X I B R AT E R R
B, FESKFR AR R RS H SR e W U BAE R
BRSO 0% FFE R AT THEEH,
REB/MHEROTGERE, REMTRE
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