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A Preliminary Study on a Rapid Method for Determining Available Potassium and

Exchangeable Potassium, Sodium and Magnesium in Soil
Ye Xubiao
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Abstract: A new method has been developed to quickly determine the content of available potassium
and exchangeable potassium, sodium and magnesium in soil. Three soil standard substance samples with
different acidity and alkalinity were selected for testing and validation. The samples were pretreated with
1 mol/L ammonium acetate solution for 30 minutes and measured using an inductively coupled plasma
emission spectrometer. The results were accurate and reliable, with high precision, good stability, and
less time required. Research showed that this method was suitable for the determination of available
potassium, exchangeable potassium, sodium, magnesium in moderately acidic soil, and available potassium,
exchangeable potassium, sodium in alkaline soil.
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Tab.1 Curves and correlation coefficients of each element

LR P £ HEFEES R ZREL KRR
AR Y=25150c+7072 25150 0.99970 0.2248 (mg/kg)
EHRPER (KT) ¥=25150¢+7072 25150 0.99970 0.0115 ( cmol/kg)
ZHER (Na”) Y=175145¢+72863 175145 0.99894 0.0172 (cmol/kg )
TR (12Mg”) ¥=25009¢c+203 25009 0.99996 0.0002 ( cmol/kg )
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Tab.2 Blank values for each element

i R SEHPER (KT) LR (Na®) T (12Mg”)
CK1 8116 8116 77610 318.7
CK2 8081 8081 77520 640.0
CK3 7988 7988 78280 3222
CK4 8078 8078 78510 346.0
CK5 8042 8042 77640 305.6
CK6 8317 8317 78330 337.7
CK7 8415 8415 79230 310.3
CK8 8235 8235 78450 337.1
CK9 8310 8310 78280 310.5
CK10 8349 8349 79380 336.2
CK11 7957 7957 77370 3126
CK12 7990 7990 77510 3222
CK13 7904 7904 76420 303.2
CK14 8226 8226 78150 315.4
CK15 7967 7967 76690 300.6
CK16 8134 8134 77220 313.4
CK17 8006 8006 76630 298.5
CK18 7986 7986 77060 308.5
CK19 7697 7697 75220 288.8
CK20 7774 7774 74930 298.2

R3 ENERBEERERENEER
Tab.3 Precision and accuracy measurement results of each element

JLE PR UED) SR pH LI IEN MEE  ARERZE (%)
R GBW07415 (ASA-4) 5.45~5.55 171+ 16 162 1.5
(K, mg/kg) GBW07412a ( ASA-la) 6.80 £ 0.06 380 +20 381 1.2
GBWO07414 ( ASA-3a) 8.18£0.08 380 + 30 372 1.1
AR GBWO07415 (ASA-4) 5.45~5.55 0.44%0.12 0.413 1.8
(K", cmol/kg) GBWO07412a ( ASA-la) 6.80 £ 0.06 0.99 = 0.06 0.990 1.1
GBWO07414 ( ASA-3a) 8.18 £ 0.08 1.02£0.12 0.951 12
AR GBWO07415 ( ASA-4) 5.45~5.55 0.26 = 0.10 0.241 2.6
(Na’, cmol/kg) GBW07412a ( ASA-la) 6.80 % 0.06 0.31%0.05 0.286 47
GBWO07414 ( ASA-3a) 8.18 £ 0.08 0.31+0.06 0.317 25
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JLE PRAED AT i pH U XIEN WEME AR ZE (%)
L GBWO07415 ( ASA-4) 5.45~5.55 2.76 £0.19 2.790 1.0
(12Mg”, cmol/kg)  GBWO07412a ( ASA-la) 6.80 = 0.06 430 %0.20 4.180 1.7
GBW07414 ( ASA-3a) 8.18 £0.08 2.40 +0.40 — —
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