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Optimization of Conditions for Determination of Available Boron in Soil by Water
Bath Oscillation Extraction—Inductively Coupled Plasma Optical Emission

Spectrometry
Zhou Jian—cheng, Yang Shu—jun, Zou Jun, Duan Ai-ling, Han Zhang—xiong”
(Jiangsu Provincial Environment Geological Survey Brigade , Nanjing, Jiangsu 210012, China)

Abstract:To improve the analysis efficiency and detection accuracy of available boron, replacing the original pretreatment
operation involving precise timing at a micro—boiling point that was difficult to control, this study employed a boiling water
bath followed by oscillation extraction to extract available boron from soil , achieving a standardized pretreatment process to
ensure precision and reliability. Detection was performed using inductively coupled plasma emission spectrometry to
enhance the efficiency and accuracy of available boron detection. After optimizing conditions such as water bath time,
oscillation time, and spectral line selection, the pretreatment method for soil available boron was determined as follows : after
mixing with water at room temperature, boiling water bath for 10 minutes, oscillation extraction for 20 minutes,
centrifugation filtration, and then measurement. The detection limit of this method is 0.005 mg/kg, with relative standard
deviation (RSD) and relative error (RE) for method precision and accuracy both below 5%, meeting the analytical
requirements for available boron in soil samples.
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Figure 1 Detection results of effective boron at different water

bath times
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tion times
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Table 1 The influence of different purification conditions on the detection results(n=4)

o RN 25 5/ (me/kg)

PR vER) (me/k ‘) N - - -
mgrkg EPEUEAR A PEAR LR L TR UE I Bl

ASA-22 1.6+0.2 1.96 1.92 1.65 1.58

ASA-23 0.96+0.1 1.15 1.09 0.98 1.02

ASA-24 0.35+0.04 0.41 0.40 0.33 0.36
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Table 2 Detection limits of methods

Frim e

Fe b AR E 7 (mg/kg)
G 1 2 3 4 5 6 7 i hRMEMRZE KRB W R
Z2EFE 0.008  0.012 0.011  0.009 0.010 0.011 0.012 3.143  0.0015 0.005 0

.02
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Table 3 Method precision test

AR A/ (me/ke )

R RSD/%
1 2 3 4 5 6 7 8 9 10 CFIHME FeifEfw2E
ASA-22  1.62 1.61 1.62 161 169 171 1.62 1.66 157 158  1.63 0.045 2.75
ASA-23 032 033 032 034 036 035 033 032 035 036 034 0.016 479
ASA-24 095 096 094 099 096 091 092 093 091 099 0.95 0.030 3.12
ASA-25 023 022 023 025 025 025 024 024 025 023 024 0.011 4.60
ASA-26 049 0.49 047 052 052 047 051 046 052 052 0.0 0.024 4.84
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Table 4 Method accuracy test

FE S G5 W FH4 18/ (mg/kg ) FrRUE(E/ (me/ke) FAXTIR 25/%
ASA-22 1.63 1.6+0.2 1.9
ASA-23 0.34 0.35+0.04 2.9
ASA-24 0.95 0.96+0.1 1.0
ASA-25 0.24 0.26+0.04 3.8

ASA-26 0.50 0.50+0.04 0.0
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