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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
%10 ~° for the monosodium glutamate sample with lead content of 0.025 x 10 ~°.
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1 )ik
L1 AU B 122000

Solaar M6 #Y Ji7 W it 43 5t 06 B it (3%
Thermo 3] ) , K 77 fir f1 858 (ELC, {47 L B, 4%
GRIRZ AL PR, AT d A 3000 LA 1) ,FS95 [
SRR, A O IIIAT .

HNO, HCIO, ¥ gzt , /Ky —IRZERK
1.2 JisEf

HERRFRI 1.000 g #0477 100 mL BEAR R, A
20 mL HNO; .5 mL HCIO, , T3 # M in#hise i, 2%
ZIRERAR, BT, FHIIA 10 mIL HNO, - HCIO, JR &R
(R g 42 1) ARSI i VA WOE 56, 1578
ZBERIR A 0.5 mL HNO, , 7K sh e BefrE , i
POA R ER 25, A 50 mL T, B HE A
30 ¢/LiY NH,H,PO & 5 mL, K E %, SARMER
WAL FEAT GFAAS Il E

2 MEREERURARX
D 5E kG v Ph 5 0 BEBCH LN -
Vg Xpy x107°

(D) Vi R E AR50 mL) 50, 98I
b Ph R T R (/L) 5 mg O TR R BT
(g) sk HRRER 51000 S i S o 22 SO R 88

3 ANBRE BEACDRI N B Ao gy s VY

D 2od R AN B E ORI TR R R 25
HR2E A N R BT A S T I
Hor N BUR o E  S4 S M A R B ARME P AR S
IBAE AT A E BEVAN , BT & B2 ] LLdE
b I Y A R S DA
3.1 P FREEFRRATIE

g — YA i R BT 2 A B AL AR AR AN R P A
RN BE o KV AHEA B A W4~ 7T BEAY A
T BE R - R R ME PR A o kA T[]
— B RVPAEARAE WO AT , DA I R A3 W] DL 22
Frid R a P T, A RIE 1B IE .

HRAA A 2 G A5, RAP-ZeE £0. 15 mg, AL
PE +0.10 mg, {BE R HTE 4345, W HAR EEAN & BE
435124 0.15/,/3 =0. 087 mg F10. 10//3 =0. 058 mg,
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RSy E AL 2 U, AR AR UEANE G B3 1
u(m,) =+/2x0.087° =0. 123 mg

u(m,) = v/2 x0.058%* =0. 082 mg
PR IO AS B SR 5 | A I BRMEAS I 2 o
u(mg) = «/uz(ml) +u’(m,) =0.148 mg
AR AR EANT R BE A
u(ms)  0.148
mg  1.000 x 10’
3.2 RATIEE
A TR B BRI A RRRER
ANHE B I DA R IR R A S R A 2 B
3.2.1 FEIRAFRBIER AN & B
SO0mL 1) A RAERMHAER AT REN
+0.05 mL, LT =M (k =6) , M7 Bk
TR AP IR 22 5 | R B UE AT 2 FE R
u, (V) =0.05/./6 =0.020 mL
3.2.2 REFSIEMAEE
VRAR POV FRUIZ I I 8 R 45 e ( B3 ) (KRR
R PRt 2% SRR P AR R T o R A1 i 3 s
HLRfE R AR T 7E 20 CReME, S0 = iy IR EE 7
+4CA B, WK RN 2.1 x 107" &%
T EE AR AR A, W28k 5 | AR AT
ERER
u, (Vi) =50 x4 x2.1x107*//3 =0.024 mL
3.2.3 ERMHEEMNATEE
50 mL A HHEAT 12 CE ] IR ZE K FE
20 B FPR i, MR R AT R AR fS T
FRUEAS T A -
uy (V) =0.0011 mL
eI R EE S AR T 1 b e
ANHfiE B
u(V50> = \/u?(Vw) +u§(V50) +u§(V50)
= /0.020° +0.024° +0.0011°

=1.48 x10°*

=0.031 mL
X FR TFEA A 2 A
u(Vs) _0.031 _

T 50 =0.00062

3.3 RCHIEHREE IR AL

Ph BRI IR BE AN 2 Bt 3 AR 2L
Ph B fif 26 15 IOAE BE 1) AN 58 JEE  E B IR R A RS
AR5 | 6 B AN B 2 JE
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3.3.1  EhRAEAG VA RO FE AN A S MEHEM LG T N
pi (Pb) =5.000 mg/L[ GBW ( E)080399 ] {475 A =a+1bp, (2)

YA A TR P FE b o s 3 O B AR O
EEH0.020 mg/L,
3.3.2 ERFRFAR PR A &

TE RTINS A FR A AN B 2 B2 S e 10 mlL
FWE A 1000 mL 72 EEH 51 AR, Hor T A4k
W1,

# 1 PbhsUERSUE B AT BE SRR
Table 1

Pb standard solution

Calculation of each fratction of uncertainty related to

o AWEE A [ e AWREE AEAHE
E4is e [y RVFRZE AR e .

e w(Vig)  £0.020 mL iJB44F  0.0115 ml

fi‘ﬁi BEEE w(Vi)  +4C  EEM 0.0032mL 0.012 mL
Fat uws(V) 0.00045 mL
il u(Vigoo) +0.40 mL 4iJB405  0.23 mL
B gienty w(ian) 4T EEM 0320l (.53
(1000 mL) B us(Vigoo) 0.36 mL
PRUERIRIED u(pgz) 0.020 mg/L

B Ph BRI S A BRGSO A E
W

u(VIO )] : N ru(pﬁ\)]:
[ | Lo
Viow Pt
«/{0012} [053] L 0.000° 20,000

3.4 BEMEDAMATIEE

H pyi (Pb) =5.000 mg/L ) Pb bRuEfiti 45 7MK
Beil 6 4~ Pb AR fEVS W, HVK B p, 230028 0. 10,
0.20.0.40.0.60.0.80.1.00 pg/L, 6 4 Pb 7
VST o3 e 3 I, OB REZE R LR 2,

42 bRiE RSO

Table 2 The absorbance of Pb in standard solutions

Wt A
pi(Pb)/(pg- L") " - :

1 H2W $3W
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
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R(2) AN | DB RO
J o NRSHEMIZR AR ;0 MR R p, WA i A
R HERR T I e

FIFHER 2 i I e Bl , ZetE i/ h —afe il &
[FEFFE N A =0. 0655 p, +0.0008, fH& R E N
0.9996, FRADRHEmZE s}

34 (a+bp) )’
s= [E , ~0.0011 (3)
-

s,m :J'; (p; -
DN AR ETR IR S B AE 2 RE VI, T B
M RIS RRE AL IR R W L po ~FIYME

p.)’ =1.8252

0.50 we/L, 52kt fie/ D — ekl & th &Ry A
KA R
S (po _[)i)z
u(py) = b/\/p Pt (4)

A s BRPREN 22,0 LG IR AR p

O RE A PR ORI e D A HE P UK,

AN RIS R TR L P 24E (0. 52 peg/L) o
FRAEE -

u(p,) =0.016 «/;Hls*
=0.012 pg/L
T 2R 480 (R AR X AR AN 22 S A
u(py) _0.012
py  0.50
3.5 e mEANE AN bR EA T E X
M6 J5i—F W o3 SO BE X A H ) P 4T
10 YREE I 0SB A AN o 2 R VR T4 b
PARAE F AN V5 Y ) o 2 AR i s i v P 1)
WS KGR Pb & S 45 2R (ne/g ) M 0.25,
0.26.0.28 0.23.0.27.0.24 .0.25.0.30.0.31.0. 25,
P (ws) 2 0.026 pg/g, bRtz (s) 0. 002591
pe/ g, D BE 52 IE A8 0 A7, ) Ph ¥ B 7 o 52
TG A A E BN -
u(wg) =s/Yn=0.002591/ /10
=0.00082 pg/g
AR R A AR AN E B A -
u(ws) _0.00082
W 0.026

(0.50 -0.52)°
1.8252

=0.024

=0.03154
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3.6 R
[l W A AN B © R R T A 1 P S, X T
ISR A FEHEA TP o

4 PRSI A R EA T E B
D RAEAE b Ph i & il =X (1) I

Vo Xpo x10™° 50 x0.50 x10~°

me x1000 " 1.000 x 1000

=0.025 x10"°
Li IR AN BE N O A5 B0 U AR
TEANH B
Uc ( w) _

w(Pb) ~

w(Pb) = x1

u(ms)* ruVg)® (ulp (U rulpy)y” rue))”
JIER ) e (O, e, o)

mg Vg Py U) Po u

= ,/0.000148> +0.00062" +0.020" +0.024" +0.031 54°
=0.0444

WUPRE G HRIR o Ph S 1 15 AR AN R «
ue(w) =0.0444 x0.025 x10™° =0.001 11 x10~°

5 PIEATIERE
95% EAGMER T A S H T k=2 WAL
JEATETER «
Ulw) =k xue(w) =2 x0.00111 x10°°
=0.002 x 10 °

6 ML BAFIE MR R
(D) TR RIS R Pb By & &k 0. 025

ne/ g, RAEFE IR Ph (15 S 25 SR AT 3R -
w(Pb) =(0.025 £0.002) x10° (k=2)

7 &5k

i LA E AN E BE R e AR T AR A 88
J BB M 12 00 AR A A 1 0 4 2R
AN P T BORIR T NS R A A2 B, HoAth
T A ANiA S R N 45 2R A AN R R T
86 AR SEBR I N E R B AR VAR Al
A2 PR M AL T (1 5 o R R AT AR
SRR/ NIITE R AN E S, S w5 o BT Bl o
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