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Development of standard material for soil composition analysis

ZHANG Chun-Yan', CHEN Gui-Lin', YANG Wei’

(1. Centre Testing International Group Co., Ltd., Shenzhen 518101, China; 2. Dalian Huaxin Physical and Chemical Analysis
Center Co., Ltd., Dalian 116000, China)

ABSTRACT: Objective To prepare cultivated soil standard material for agricultural soil testing process to ensure that the
test process is closer to the actual test samples. Methods The candidate samples prepared by drying, crushing, grinding,
mixing, packing, using the F test uniformity test, examined the long-term stability of the candidate in storage for more than
18 months and short-term stability of simulated transportation conditions, invited 10 long undertake the soil standard material
value laboratory cooperation value, using a variety of test methods and the current advanced and reliable test methods, copper
and nickel test, the sample with the average as the specified value, the final synthesis uncertainty. Results Developed by
soil composition analysis standard material uniformity is good, for 18 months of stability monitoring, through the calculation
evaluation for 5 years, the fixed value project comprehensive accurate, reasonable uncertainty assessment, the relative
extension of copper uncertainty is 6.5%, the relative uncertainty of total nickel is 6.7%, better than similar concentration of
other same grade of soil national standard material. Conclusion The standard material is widely used and can be used for
soil composition analysis in agriculture, forestry, environment and geochemistry.
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Table I Results of homogeneity examination
s H PN SI(E) HETF M O,  HWTTZEM O, 4l 2 S, HNF% S} F g Uy,
S (mg/kg) 314 6.795 5.1692 0.2343 0.1723 1.36 0.18
R (mg/kg) 41.17 11.212 8.81 0.3866 0.2937 1.32 0.22
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Table 2 Results of stability examination

%1 TiH RERIYBRER 2 5(B,) RERIAGTHE B, toos, »*S(B)) U,

4 (mg/kg) 0.0548 -0.0702 0.2359 0.38
[

B (mg/kg) 0.1468 0.1433 0.6316 1.03

44 (mg/kg) 0.0173 -0.028 0.0745 0.121
Ik

BB (mg/kg) 0.0532 0.0161 0.2288 0.372
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Table 3 Results of stability examination
e niH FRERAPRUAE 22 s(By) BERAETHE B toos, 3% s(B1) Uy
1 44l (mg/kg) 0.0116 -8.10x 10 0.0369 0.7
2 R (mg/kg) 0.0082 0.0072 0.026 0.49

(3) HRAHmAL T

MEF BRI T AR RRE Y, A 0] BRI E R EAR R Y RT
P2 K (BEBR) w3t nl RE A Ao E Mo 28 PP Al A
YED) S50 R (B P 42252 A5 AL 1B N P PR A7 sl ] . HLJA
HRIL T RE MR, TP AR EE Y 95% &R
DX I], 35438 5 A0 BRRE 28 1) A DX ) ) PRl BRI % o ) e
JEASFTE]

MR E M DA B R MR AR AR, RSB ) ¢ R4
PEE AT T

V=B +pBt

R B A A DX )

L, £ s, o F95% EAEMERT , AMER n—2 1R
t M A S

BT R ) _E BRAT BRI Ly B Ly, TE
T, SRRRE A A 2 MU BRI ISR ], B0 A i -

fuprs Lsgur 7PN LA P B/ IE S -

)

Llwr - ﬁO + ﬂlts,lwr S t(95, n-2)

s i W o TR R O RO A R UL 4.

4
Table 4 Estimation of storage lifetime (“shelf life”)

?% Iﬁi H L\lpr Llwr ts, upr ts, Iwr tshelf(ﬁ )
1 el 34.4 30.2 857  67.93 67.93
2 pat: ! 44.7 39.1 104.38  208.5 10438
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Table 5 Analysis of significant differences between different methods of copper and nickelelements
i Wb F il F (I (i T
HJ 781—2016. HJ 766—2015 1.19 0.03
g HJ 766—2015. HJ 780—2015 0.94 0.001
HJ 781—2016. HJ 780—2015 1.12 0.03
5.05 2.02
HJ 781—2016. HJ 766—2015 0.61 0.001
SR HJ 766—2015. HJ 780—2015 0.2 0.0002
HJ 781—2016, HJ 780—2015 0.33 0.066
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Table 6 Data processing statistics of copper and nickel

Fe WRWE  BFE w. CE BORAE AR R
1 4f(mgkg) 323 0.7 0317 9 IEA
2 HBi(mgkg) 419 05 0323 10 BRI
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Table 7 Expanded uncertainty table of soil standard material

¥ 2 LG HAEATHE Ucru
1 4 (mg/kg) 9 323 2.1
2 SV (mg/kg) 10 41.9 2.8
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