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Table 1  Statistics of RD and RD’ values of different concentration ranges under different levels of confidence
= Zn & <50mg/kg Zn FE7E 50 ~90mg/kg 2Z [H] Zn & >90mg/ kg
K B2 R b ke ~ — - . ~ —
WEBIRIS | "o ) | M RRE RRMERRZE | TR R bR | P9 R bR
(%) (%) (%) (%) (%) (%) (%) (%) (%)
80 2.48 1.69 2.34 2.05 1.70 1.53 1.69 1.23 1.42
RD 90 3.72 2.13 4.11 2.70 2.08 2.40 2.35 1.48 2.30
95 4.49 2.38 5.27 3.36 2.29 3.62 3.05 1.66 3.85
80 6.64 5.78 4.73 4.75 4.37 3.24 4.52 3.78 3.15
RD’ 90 8.26 6.28 6.45 5.23 4.99 4.54 5.79 4.89 4.82
95 10.03 6.38 9.57 6.92 5.32 6.33 7.13 5.04 7.14
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Fig.2 Statistics of RD and RD’ values of different soil types
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Table 2 Statistics of RD and RD’ values of different methods under different concentration ranges
XRF 3 RD {f AAS ¥ RD AAS 3 RD’ {f
Zn
(me/ke) FH{E C VAL it 2 FH{E Hr A fE i 22 A G AL B 22
(%) (%) (%) (%) (%) (%) (%) (%) (%)
<50 2.67 1.35 3.91 6.14 3.55 7.60 9.40 5.60 10.92
50 ~90 3.48 1.70 7.61 6.27 3.53 8.19 6.88 4.63 7.06
>90 2.42 1.03 6.73 8.50 4.48 12.19 14.42 8.07 18.95
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Table 3  Precision evaluation standard of Zn in soil environmental monitoring

B e Vg I FH A BT T i
(mg/kg) RD RD’
<50 +25 + (e W B AL )
50 ~90 +20 +30 (HJ/T 166—2004) AAS
>90 +15 +25 CRAX bR 2 )
50<N5 (9)0 f 10 (A H A BERR BT W AR T ) AAS, ICP - MS,
- = (NY/T 395—2012) ICP - OES
>90 +5 +10
56.2 +2.8 +7. (RS 4 ERIE JOE RPN R
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1.0 ~10 +20 - PIIEIEI) XRF
10 ~ 100 +10 - (HJ 780—2015)
>100 £5 -
<50 +20 +30
AR SCEBUA
50 ~90 +15 +25 AAS, XRF
90 10 420 (AR R VA i P8 ™A% ) ’
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Research on the Precision Evaluation Standard for Determination of Zn
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HIGHLIGHTS

(1) A more effective, representative and universal precision control evaluation standard for the determination of Zn

in soil was proposed.

(2) AAS and XRF were comparable when measuring Zn content in soil.

(3) The relative deviation of the test results obtained from separate soil types was different.
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ABSTRACT

BACKGROUND: The current technical specification, or standard method, to obtain the precision control level of
a certain test item is to send the standard sample and a certain number of actual samples, with a known
concentration level, to specific laboratories for comparison testing.

OBJECTIVES: To provide a more effective, representative and universal precision control evaluation standard.
METHODS:: 871 actual soil samples with different concentration gradients, types (34 kinds) and geographical
representation from 31 provinces (autonomous regions and municipalities) were selected and distributed blind to 76
different laboratories. Each sample was subjected to indoor and inter — laboratory parallel comparison tests by 2 to 4
different laboratories. Two standard methods, flame atomic absorption spectrometry ( AAS) and wavelength
dispersive X —ray fluorescence spectrometry ( WD — XRF ), which are commonly used in soil ecological
environment monitoring in China, were selected.

RESULTS: When the concentration of Zn is less than 50mg/kg, it is proposed to control RD<<15% in laboratory
and RD’ <20% inter laboratories for the open code test samples and standard samples, while RD <20% in
laboratory and RD’ <30% inter laboratories for the blind test samples. In the case of the concentration of Zn is
50 —90mg/kg, it is proposed to control RD<10% in laboratory and RD’ <20% inter laboratories for the open
code test samples and standard samples, while RD<<15% in laboratory and RD’ <25% inter laboratories for the
blind test samples. When the concentration of Zn is higher than 90mg/kg, it is proposed to control RD<10% in
laboratory and RD’ <15% inter laboratories for the open code test samples and standard samples, while RD<<10%
in laboratory and RD’ <20% inter laboratories for the blind test samples.

CONCLUSIONS:; There is no significant difference in the precision control results under AAS and XRF analysis
methods. Different soil types may affect the precision control level. The main reason is that different matrix
compositions of different soil types lead to different levels of digestion or compaction. Therefore, in actual
monitoring work, it is also necessary to consider the difference in requirements of analysis and test conditions for

different types of soil and the comparability of test results.

KEY WORDS:: zinc; soils; ecological environment monitoring; flame atomic absorption spectrometry; wavelength

dispersive X —ray fluorescence spectrometry; precision; relative deviation
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