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Abstract: Sample representativeness is the premise to ensure the authenticity and accuracy of test results.
The application scenario of unmanned detection is taken as the research object. Through the research on the
uniformity of major heavy metals content detection in the sample processing of unmanned sample sampler, it
is clear that mixing operation and sampling control are the necessary steps to ensure the representativeness of
samples. By the method of combining dyeing simulation and actual sample verification, the key parameters
such as the blending operation mode and parameters, the amount of samples crushed and tested for automatic

sampling were systematically studied, and an optimal blending sampling scheme was obtained to ensure the
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representativeness of samples for unmanned heavy metal testing. The results showed that, the anchor type

mountain paddle was used to stir 100 laps in revolution mode or repeat mix and separate samples for 3 times,

and the minimum sample sampling amount for crushing was 150 g. The maximum crushed particle size of

the sample was 1 mm and the minimum weight was 0.5g. This scheme was suitable for the representative

detection of lead and cadmium elements in rice and wheat samples less than 6 kg. The research results

provide technical supports for ensuring the representativeness and accuracy of heavy metal detection results

in grain.

K ey words. unmanned detection; grain; heavy metal; representativeness of samples
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1.2kg A&IRA), 400 H A% 2 AN R Y B
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0.5 mm i, B4, %8 GB5009.268—2016",
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F1 HEHRRSENNEFERER
Tablel Gradient Pb and Cd content of

wheat and brown rice samples mg/kg
b N ek
Cd Pb Cd Pb
1 0.024 0.025 0.032 0.022
2 0.058 0.100 0.146 0.102
3 0.382 0.505 0.317 0.310
4 0.562

TE: R R A

-- denote no the gradient sample.
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Fig.1 Dyed wheat and rice were respectively
mixed and divided into 37.5gand 75 g
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Fig.2 Type of agitator
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Fig.3 Stirring mode (left: rotation; Right: revolution)
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Table2 Optimization parametersof blending mode
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Bl 10 375 1
A% 30 75
50 150
HE 3 3
100 300
N 150
[ wd 600 5
200
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Table3 Relative standard deviation of Pb and Cd contentsin
different samples of unmixed wheat and brown Rice (n=3)

AARTBRUEN 2% RSD/%

Hukedtig INE Rk
cd Pb cd Pb
25 1338 282 24.4 9.0
75 10.4 16.7 226 6.8
150 9.6 15.5 226 6.5
300 76 15.0 15.3 3.9
600 6.8 12.1 52 2.6
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Fig.4 Choice of paddletype (n=3)
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Fig.5 Optimization of the number of stirring cycles (n=3)
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Fig.6 Thechoice of strring method (n=3)
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Fig.7 Effect of repeated sampling times on sample
uniformity of different sampling quantities
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Fig.8 Expanded experimental results
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Note: A is cadmium content and relative deviation in brown rice with different weights and diameters; B is for lead
content and relative deviation in wheat with different weights and diameters
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Fig.9 Content and relative standard deviation of Pb and Cd in grainswith different weights and diameters
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Table4 Verification results
e B IELE T4 {H/ (ug/kg)2SD Xof iR

T mmment  semmens  THIESD
k&% Cd-2.0kg  168.1+4.5 167.0£3.5 166.8+5.6
Bk Cd-6.0kg  329.6+9.3 320.2+9.7 329.2+10.3
/NFE Pb-20kg  216.4+8.8 206.3+9.0 211.3+14.4
/N# Pb-6.0kg  212.4+9.8 220.5+10.3 218.9+11.9
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