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Detection of MBTS in soil by high performance liquid chromatography

WU Xin-Na’
(Shipu Testing Technology (Shanghai) Co., Ltd., Shanghai 201109, China)

ABSTRACT: Objective To establish a high-performance liquid chromatography method for the detection of
dibenzothiazole disulfide (MBTS) in soil. Methods Extract using acetonitrile ultrasound for 30 minutes, filter through an
organic membrane filter, and purify through a C18 column. Use an HPLC analyzer with set flow rate of 0.7 mL/min and
column temperature of 40°C, and the soil sample is separated for qualitative analysis and quantitative analysis using external
standard method at a detection wavelength of 275 nm. Results By optimizing the pre-treatment and chromatographic
conditions for MBTS detection, acetonitrile was used as the extraction solvent, C18 column serves as the purification column.
An appropriate gradient elution program has a good effect on reducing matrix effects in soil and analyzing target compounds.
Through methodological validation, it was found that, the relative standard deviation of MBTS spiked precision ranges
from 0.070% to 0.201%. The relative standard deviation of MBTS spiking accuracy ranges from 0.071% to 0.646%, and the
spiking recovery rate ranges from 91.0% to 97.1%, the detection limit of MBTS method is 0.003 mg/kg, and the lower limit
of determination is 0.013 mg/kg. Conclusion This method has the advantages of simple operation, low detection limit, short
testing time, low interference, high precision and accuracy, and can provide technical support for the MBTS in soil.
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Table 1  Effect of different solvents on the extraction efficiency of MBTS
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Fig.1 Standard spectrum of dibenzothiazole disulfide (mass concentration of 5 mg/L)
2 MBTS
Table 2 The linear relationship and correlation coefficient of MBTS
b T R CAS 2tk HXRRE R PREIE] (min)
1 TR A TR 120-78-5 Y=0.9323X-0.0344 0.999 6.45
3 MBTS
Table 3 MBTS spiking precision
EWAFE WINME (mg/kg) 1 (mg/kg) 2 (mgkg) 3 (mgkg) 4 (mgkg) 5 (mgkg) 6 (mgkg) HMXHRAEMZE (%)
0.5 0.457 0.457 0.456 0.456 0.455 0.455 0.201
MBTS 5 4.87 4.88 4.88 4.88 4.86 4.87 0.145
50 49.0 49.0 49.1 49.0 49.0 49.0 0.070
4 MBTS
Table 4 MBTS upscaling accuracy
AW ZAFR BIME (mgkg) 1 (mgkg) 2 (mgkg) 3 (mgkg) 4 (mgkg) 5 (mgkg) 6 (mgkg) HXAREMRZE (%) MAREITCER (%)
0.5 0.461 0.454 0.455 0.453 0.454 0.452 0.646 91.0
MBTS 5 4.86 4.86 4.85 4.86 4.85 4.86 0.071 97.1
50 48.3 48.3 48.2 48.2 48.2 48.3 0.080 96.5
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Table 5 The detection limit and lower limit of MBTS method
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1 2 3 4 6 7 mg/kg mg/kg mg/kg
MBTS 0.458 0.459 0.460 0.458 0.459 0.457 0.457 0.001 0.003 0.013
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