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Table 2 Analytical results of available boron at extractant

temperature

FRUEMI  ATROMbR MR 8SCCIE VI 25°C e - 3(H

i (mg/ke) (mg/ke) (mg/ke)
NSA -1 0.50.07 0.51 0.36
NSA-2  0.93x0.18 0.96 0.74
NSA-6  0.16+0.04 0.16 0.13
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Table 3 Analytical results of available boron at different water

bath temperature

R ﬁxﬂwﬁﬂ 75°CiﬂH;£ 85CHE  95°CE
51 2 FRfE(E FHIE FHIE FHIE
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
NSA -1 0.5+0.07 0.35 0.51 0.56
NSA -2 0.93+0.18 0.76 0.96 1.17
NSA-6 0.16+0.04 0.14 0.16 0.2
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Fig. 1  Analytical results of available boron at extraction time
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Table 4  Analytical results of available boron at different colding

time
o L Omin M5 30min JM5%E  60min | 5E
REVIST  ARUEE
a e THIC TRV
7 mg/Kg
(mg/kg) (mg/kg) (mg/kg)
NSA-1 0.5%0.07 0.51 0.24 0.28
NSA -2 0.93+0.18 0.96 0.55 0.61
NSA-6 0.16+0.04 0.16 0.08 0.08
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Table 5 Precision and accuracy tests of the method
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5 HTSB-5 1.54+0.12 1.52 0.6 -1.9
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Table 6 Comparison between methods
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Determination of Available Boron in Soil by ICP - OES with Hot Water
Bath Extraction

GUO Jiaze', YAO Rui' , CHENG Jiang’" , YANG Guojun', LI Fei, ZHOU Wenxuan'
(1. Kunming Center of Natural Resources Comprehensive Survey, China Geological Survey, Kunming 650100,
China;
2. Chengdu Center, China Geological Survey, Chengdu 610081, China)

HIGHLIGHTS

(1) A polyethylene bottle with a stopper was used instead of a quartz condensing reflux device to extract available
boron from the soil, which reduced the blank value of the determination method and the cost of sample
analysis.

(2) Using 85°C ultrapure water as the extractant can reduce the extraction temperature and shorten the extraction
time of available boron in the soil. Centrifuging while it is hot can shorten the cooling time and improve the
analysis efficiency.

(3) The inductively coupled plasma emission spectrometer rather than the spectrophotometer was used to determine

the effective boron, which was efficient and convenient.

20mL 85°C ultrapure water

Soil sample (10.00g) Water bath extraction Centrifugation while hot Filter liquor Determination of available
in a polyethylene stoppered 85°C, 6min 4000r/min, 7min boron by ICP-OES
plastic bottle

— 619 —



- a8k
4% 2022
e http; // www. ykes. ac. cn F

ABSTRACT

BACKGROUND: At present, the main methods of soil available boron analysis are spectrophotometry and
inductively coupled plasma — optical emission spectrometry (ICP — OES). The spectrophotometric method has a
long process, cumbersome operation, low analysis efficiency and easy environmental pollution, high requirements
on the experience of the analyst, and unstable measurement results. The existing ICP - OES method has
shortcomings such as long extraction time and high extraction temperature. It has low efficiency in analyzing large
quantities of samples, wastes electrical energy and has the risk of scalding during operation.

OBJECTIVES: : In order to improve the ICP — OES method with water bath extraction for determination of available
boron in soil.

METHODS; The polyethylene stoppered plastic bottle was used instead of a quartz conical flask and a reflux
device. Ultrapure hot water was added as the extractant. After leaching in a hot water bath, the ICP — OES method
was used to determine the available boron content.

RESULTS: The optimal extraction conditions were determined through experiments: using 85°C ultrapure hot
water as the extractant, soil — liquid ratio of 1 : 2, water bath extraction temperature of 85°C , extraction time of
6min, using ICP — OES method after hot centrifugation to determine the available boron content. The detection limit
of the method was 0. 02mg/kg, the precision ( RSD, n =12) was less than 3% , and the standard substances
NSA -1, NSA -2, NSA -3, NSA -6 and GBWO07497 (HTSB -5) and GBW07498 (HTSB - 6) were tested,
and the relative errors of the measurement results were all less than 4% , which was consistent with the
recommended value.

CONCLUSIONS ; This method can be used to determine available boron in soil with quick, efficient, safe and

cost — effective potentials.

KEY WORDS: available boron; soil; hot water bath; inductively coupled plasma — optical emission spectrometry
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