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Uncertainty evaluation for determination of Ni in soil by flame atomic
absorption spectrometry
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ABSTRACT: Objective To evaluate the uncertainty for the determination of Ni content in soil by flame atomic
absorption spectrometry. Methods The soil was firstly diluted with constant volume after digestion, then the Ni
content was determined with flame atomic absorption spectrophotometry according to the standard of GB/T 17139-1997.
Finally, by the analysis of the equation of Ni content, the uncertainty components of various influencing factors such as
sample moisture, sample weighing, sample constant volume after digestion, standard solution and fitting of standard
curve were calculated and evaluated to calculate the uncertainty of synthesis. Also, the concentration range of the
standard curve was adjusted to reduce the uncertainty of the testing results. Results The experimental results showed
that when the content of Ni in the soil was 43.5 mg/kg, the extended uncertainty was reduced from 5.0 mg/kg to
1.2 mg/kg (k=2)as the range of the standard curve turned to 0-1.0 pg/mL from 0-3.0 pg/mL. Conclusion The
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uncertainty of mass concentration is the main factor that influences the uncertainty of Ni content testing, especially the

uncertainty of standard curve. The uncertainty of Ni content testing would be reduced by adjusting the range of standard

curve, which is of certain significance for the accurate measurement of Ni content in soil.
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_ cxV
Cmx(1-f)
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Fig.l1 Causality map of measurement uncertainty assessment

32 REFKDFESIANTHERE Ura()

AR S0 T R SR Y- O R e 0 B ), AR R
K WE A B ARG RV R SRR 22 H£0.5 mg, AL FR
W2, oA, HARMEAEE BN

U(m) = (%§)2+(%§f =0.4083 mg.

FR A HERE B w=32.3261 g(FFREMER), 4 105 °C
T EEE, BRI E IR E R w,=32.1495 g, 2 IKFR
S AR XA A B 2 ) A
U,et(w1)=0.4083 mg/32.3261 g=0.000013;
Uset(w2)=0.4083 mg/32.1495 g=0.000013,

R, P i o5 A B R B A 1
Upet (1) =AU ) + U (wy) = 0.000018 ,
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33 H&MESIAMAHEE Ua(m)
FFRUEAHE ) 3.2, FREERN 502.6 mg, M
AT FREAS E B2 Uret(m)=0.00082,
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3.5.1 AR EERB EAR TN T EE Ug(Fr)

PRUEHE W TR ESEA 1000 pL B AREE IR
2.5 mL 1000 pg/mL B4R, EAZE S0 mL, 155 50 pg/mL
PRARAERT R A4 EC 00 0.2, 0.5, 1.0, 2.0, 3.0 mL
EARAER W, EAE S0mL, 45%]0, 02, 0.5, 1.0, 2.0,
3.0 pg/mL SHARMERSNER . 5N 50 pg/mL bR Ef
FHWr BIR%H 0, 0.1, 0.3, 0.5, 0.8, 1.0 mL, ‘ERZE 50 mL,
%10, 0.1, 0.3, 0.5, 0.8, 1.0 ng/mL FHARMERINE .
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FEFER 10 pg/mL, B A=2, WIHARMEAREE R UGR 1)=
5 pg/mL, FHXFFREAHE RN Ua(tr 1)=0.005,

1000 pL % ¥ 7% $% A% oEIE 5 29 @ R o E B
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0.00069.
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#=1 FERZRETEE 0~3.0 pg/mL RHEHE

Table 1 Standard curve of the concentration around 0~3.0 pg/mL and data calculation
hiacs Xi Vi y yioy o) XX (xix)’
1 0 0 —-0.0005 0.0005 2.5x107 -1.12 1.2544
2 0.2 0.0044 0.00362 0.00078 6.1x107 -0.92 0.8464
3 0.5 0.0085 0.0098 -0.0013 1.7x 107 —0.62 0.3844
4 1.0 0.0203 0.0201 0.0002 4.0x1078 —-0.12 0.0144
5 2.0 0.0402 0.0407 -0.0005 2.5x107 0.88 0.7744
6 3.0 0.0617 0.0613 0.0004 1.6x1077 1.88 3.5344
#=2 FERZRETEE 0~1.0 pg/mL RHEHE
Table 2 Standard curve of the concentration around 0~1.0 pg/mL and data calculation
hiacs Xi Vi y yioy o) XX (xix)’
1 0 0 0.0001 0.0001 1.0x107* —-0.45 0.2025
2 0.1 0.0021 0.00216 0.00006 3.6x107° —-0.35 0.1225
3 0.3 0.0064 0.00628 —0.00012 1.4x107° —0.15 0.0225
4 0.5 0.0105 0.0104 —-0.0001 1.0x1078 0.05 0.0025
5 0.8 0.0168 0.01658 —0.00022 4.8x107 0.35 0.1225
6 1.0 0.0205 0.0207 0.0002 4.0x107 0.55 0.3025
x3 NEFEMNTIHEESEITMO=11)
Table 3 Uncertainty component evaluation for measurement repeatability (n=11)
JLE Fail 45 5 /(mg/kg) W /(mg/kg) S/(mg/kg) U(S)/(mg/kg) Urei(S)
43.47,42.65,42.34,44.40,
B 42.75,43.47,43.37,44.50, 435 0.0077 0.24 0.0055

44.40, 43.06,44.40

3.7 EHRAHER
IR SR i AR X U HEAS I 5 B

Uw) =1 =AU, (f) + U2 (m) + U, (V) + U2, (C) + U2,(S)

rel el

=~/0.0000182 +0.000822 + 0.000692 + 0.058 + 0.0055°
=0.058,

Uw)-1=U (w)—lx;v:0.058x43.5=2.5 mg/kg,

rel

Uw) =2 =JUZ,(f) + Uy(m) + USy (V) + Uy (C) 4 U2,(S)

=+/0.0000182 +0.000822 + 0.00069> + 0.0132 +0.0055
=0.014,

Uw)=2=U,,;(w)—2xw=0.014x43.5=0.61 mg/kg.
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U-2=U(w)-2x2=0.6x2=1.2 mg/kg -
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Fig.2 Uncertainty components summary
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