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Determination of 5 Heavy Metal Elements in Different Varieties of Industrial Hemp Stalks by ICP-MS
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Abstract [ Objective | Using inductively coupled plasma mass spectrometry (ICP-MS) for determining five heavy metals (Pb,Cd, As,Cr,Hg)
from different industrial hemp varieties stalks rapidly. [ Method]The samples were beneficiated by microwave digestion, determination of Pb,
Cd, As,Cr and Hg in different industrial hemp varieties stalks by ICP-MS. [ Result ] The five metal elements had good linear relationship in
their respective ranges(r=0.998 6) ,the average rate of recovery was 93. 0%—103. 0%. The content of heavy metals (Pb, Cd, As, Cr, Hg)
in the four types of industrial hemp stalks all met the standards for wood-plastic composite materials. [ Conclusion ] This method is rapid, sensi-

tive, good flexibility and stable operation, and can be used for determination of heavy metals from industrial hemp stalks.
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Table 1 Microwave digestion procedure

« T B Tl ) R

PR S
Temperature control Heating time Constant temperature
Step : . .
C min llme//mln

1 120 5 5
2 150 5 10
3 190 5 20
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Table 2  Regression equations, linear ranges and correlation coeffi-

cients of 5 heavy metal elements

% el ] S
Element Regression equations Linear ranges//g/L
Pb Y=0. 018 6X+0. 003 6 0.999 8 0~50
As Y=0. 010 3X+0. 000 265 3 0.999 9 0~50
Cr Y=0. 103 1X+0. 002 46 0.999 6 0~50
Cd Y=0. 003 6X+0. 000 145 2 0.999 7 0~50
Hg Y=0. 006 5X+0. 000 032 6 0.998 6 0~2
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Table 3 Detection limit and limit of quantitation of five heavy metal

elements mg/kg
JLR ferth B SE FEBR
Element Detection limit Limit of quantitation
Pb 0.001 0.004
As 0.002 0. 005
Cr 0. 005 0.019
Cd 0.003 0.011
Hg 0.000 2 0.000 7
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Table 4 Result of standard addition recovery experiment

_ i bl S

o d}Jl]j;/J T% . 4{'1@(1@611 [HENES RSD

Element Standard addition Measured value Recovery %
value//jug/L png/L rate//%

Pb 10. 00 10. 30 103.0 1.1

As 50. 00 51.15 102.3 1.8

Cr 50. 00 48.51 97.0 1.5

Cd 10. 00 9.72 97.2 2.2

Hg 1.00 0.93 93.0 3.7
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Table 5 Determination result of samples mg/kg

Fi e i ‘ . ~

No. Variety Pb As Cr Cd Hg

1 FRE 15 0.496 0.125 0.047  0.027 —

2 Tk 2 5 0.528 0.162 0.032 0.032 —

3 okl 5 0.313 0.146  0.028 0.018 —

4 =T 5 0.284 0.151 <LOQ  0.016 —
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