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Abstract

A comparative study was conducted to establish analytical methods for determining 1,3-butadiene in surface water, groundwater, and
wastewater using purge-and-trap/gas chromatography-mass spectrometry (P&T/GC-MS) and headspace/gas chromatography-mass
spectrometry (HS/GC-MS). Actual samples were analyzed by adding internal standards and surrogates without acidification, followed
by purge-and-trap or headspace introduction into the instrument. The study demonstrated that the purge-and-trap method (using a
trap material of Carbopack B/Carboxen 1000/Carboxen 1001) outperformed the headspace method for determining 1,3-butadiene in
water. Within the linear range of 1-100 pg/L, the linear correlation coefficient exceeded 0.9990, and the detection limit was 0.2 pg/
L. At three spiked concentration levels, the following results were obtained: For groundwater: At 1.0 pg/L, the recovery rate ranged
from 40.0% to 50.0%, with a relative standard deviation (RSD) of 12.1%. At 5.0 pg/L, the recovery rate ranged from 82.0% to 104%,
with an RSD of 8.3%. At 10.0 pg/L, the recovery rate ranged from 81.0% to 92.0%, with an RSD of 4.4%; For surface water: At 1.0
ng/L, the recovery rate ranged from 50.0% to 60.0%, with an RSD of 3.5%. At 5.0 pg/L, the recovery rate ranged from 90.0% to
98.0%, with an RSD of 3.2%. At 10.0 ng/L, the recovery rate ranged from 72.0% to 81.0%, with an RSD of 3.8%; For wastewater:
At 1.0 pg/L, the recovery rate ranged from 30.0% to 50.0%, with an RSD of 20.4%. At 5.0 pg/L, the recovery rate ranged from
72.0% to 100%, with an RSD of 13.5%. At 10.0 pg/L, the recovery rate ranged from 54.0% to 62.0%, with an RSD of 5.8%. This
method demonstrates significant advantages and meets the requirements for determining 1,3-butadiene in water bodies. It contributes
to improving environmental monitoring and ecological safety evaluation systems. The development of a simple, rapid, and efficient
detection method holds important practical significance.
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1.0~50.0pg/L VBRI LM E R A R I, AHR REUITE 0.999 DL
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FLAFETE 46.0~58.0% 2 [R]; HOZRIKNIARIKEE Y 10.0pg/L
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E 13- T ISR R 0.2ug/L, fERIIBARIEM T, H
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