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Abstract

for the fast determination of potassium in soil was established.The results showed the optimum sample weight for digestion was 0.1 g,the opti-
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An analysis method using graphite electrothermal digestion instrument and inductively coupled plasma optical emission spectrometry

mum temperature was 145 °C and the time was 100 min.The detection limit of the graphite electrothermal digestion method for total potassium
in soil was 4.42 mg/kg(K,0), the relative standard deviation (RSD) of the method was 1.60% , and the recovery rate of standard addition
was 97.9%-105.2% , which had high precision.The relative deviation between the traditional NaOH fusion-flame photometry and graphite elec-
trothermal digestion-ICP-OES method was 1.25%, and the absolute difference was <3.60% , which met the relevant requirements of the stand-
ard.Standard materials GBW07404, GBW07408 and GBWO0745 were used to evaluate the accuracy of the method, and the measurement results

met the tolerance range of the certificate reference value. In summary, this method can quickly and accurately determine the total potassium

content in the soil, and provides a fast and stable method for the detection of total potassium in the soil.
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Table 1 Measured value and precision of different weighing samples

PR 1] TR SR S IR 5 2 (. Measured value of soil sample // %
Sample . >~ Reference value RSD
. Time Temperature I S
weight . of soil sample 1 2 3 4 5 6 %
min C o Average
g %o
0.1 100 135 1.03+0.06 0.912 0.908 0.925 0.917 0.930 0.929 0.920 0.99
0.2 100 135 1.03+£0.06 0.336 0.371 0.389 0.372 0.381 0.387 0.372 4.72
0.3 100 135 1.03+0.06 0.302 0.314 0.290 0.304 0.312 0.326 0.308 3.99
0.4 100 135 1.03+0.06 0.242 0.266 0.242 0.256 0.252 0.257 0.253 3.68
*2 AEBBEENINEESHEEE
Table 2 The measured value and precision of different digestion temperatures
PREE - R TR S A IERE F I 7E (. Measured value of soil sample /%
Sample . - Reference value RSD
. Time Temperature A S
weight . . of soil sample 1 2 3 4 5 6 %
min C Average
g % 8
0.1 100 125 1.03+0.06 0.792 0.788 0.805 0.797 0.798 0.797 0.796 0.72
0.1 100 135 1.03+0.06 0.888 0.911 0.893 0.912 0.909 0.891 0.900 1.12
0.1 100 145 1.03+0.06 1.030 1.030 1.050 1.040 1.050 1.050 1.040 0.87
0.1 100 155 1.03+0.06 0.686 0.662 0.637 0.616 0.579 0.574 0.626 7.19
*3 AEHEBREMNNEESEZE
Table 3 Measured value and precision of different digestion time
FRFE i N y TR S IR 5 2 (. Measured value of soil sample // %
; WE R ;
Sample i . Reference value RSD
. Time Temperature — SE-#
weight . \ of soil sample 1 2 3 4 5 6 %
min C Average
8 % rag
0.1 60 145 1.03+0.06 0.673 0.661 0.686 0.681 0.673 0.675 0.675 1.26
0.1 80 145 1.03+£0.06 0.840 0.855 0.880 0.847 0.849 0.845 0.853 1.51
0.1 100 145 1.03+0.06 1.020 1.030 1.030 1.050 1.040 1.030 1.030 0.90
0.1 120 145 1.03+0.06 0.941 0.900 0.879 0.856 0.951 0.934 0.910 4.18
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Table 4 The results of 3 samples and RSD by the two methods %

Fiik 152 {5 Measured value RSD
Mehod 1 3 1 2 3
NaOH ¥4 fli— K I s 184.8 194.4 195.6 0.63 1.39 1.53
NaOH melting-flame photometry
A1 5B H PO R —1CP—-OES 1% 182.4 198.0 196.8 0.99 1.49 2.30

Graphite electrothermal digestion—-ICP—OES method
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Table 5 Comparison of results of different detection methods of total

potassium in soil (n=6) %
KA

Melted by NaOH- Graphite electr-
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Table 6 Raw data and precision of standard-added parallel experiment %
RE S 484 Content of total potassium RSD
Samples 1 2 3 4 5 6 SEHE Average
JinFg 1 Standard addition 1 268.80 270.00 259.20 267.60 270.00 264.00 266.60 4.25
JiN#R 2 Standard addition 2 338.40 344.40 336.00 342.00 343.20 334.80 339.80 3.97
Jinkg 3 Standard addition 3 656.40 645.60 633.60 645.60 646.80 633.60 643.60 8.74
AR JIR{H Background value 186.00 184.80 177.60 181.20 182.40 178.80 181.80 3.29
xRT IIREKERER
Table 7 Test for adding standard solutions to samples
b E SRR TS HEE by LV mlles
Samples for adding Reference value of Amount of addition Amount of recovery Rate of recovery
standard solutions soil sample // pg g g %
JiiAR 1 Standard addition 1 2.23 0.96 1.01 105.2
JindR 2 Standard addition 2 2.23 1.92 1.88 97.9
Jii#r 3 Standard addition 3 2.23 5.76 5.71 99.1

TE b EIc ) 0.122 6 g(6 WHRKHEREIYT-241H) 7153

Note : The standard addition recovery amount is calculated as 0.122 6 g( average of 6 samples)
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