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Determination of Benzene Series in Hot Melt Adhesives by Solvent Extraction/Gas
Chromatography-Mass Spectrometry
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ABSTRACT: The work aims to determine the benzene series residues in hot melt adhesives by establishing a method of
solvent extraction/gas chromatography-mass spectrometry (GC-MS). The conditions of solvent extraction and instrumen-
tal analysis were optimized. The hot melt adhesive samples were treated by ultrasonic extraction and refrigerated centri-
fugation in turn. Then the extract was determined with GC-MS to acquire the content of benzene series residues in hot
melt adhesives. The detection results were also compared with those obtained by head space-gas chromatography/mass
spectrometry (HS-GC/MS). The linear correlation coefficients of 6 benzene series were determined in the proposed me-
thod and they were greater than 0.9992; the limits of quantitation (LOQs) were in the range of 0.03 ~ 0.07 mg/kg, and the
recovery rate was in the range of 89.1% ~ 103.1%. The results of the actual samples determined in the proposed method
were well in agreement with those determined in the headspace sampling method. 70 commercially available hot melt
adhesive samples were determined in the proposed method. The determination results showed that the benzene residue
was lower than 0.18 mg/kg with detection rate of 4.3%, and the residues of toluene, ethylbenzene, p-xylene, m-xylene and
o-xylene ranged from 0.10 mg/kg to 58.68 mg/kg with detection rate higher than 92.9%. The proposed method is charac-
terized by simplicity, rapidness and high accuracy, etc. and it is applicable to the determination of benzene series residues
in hot melt adhesives.
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Tab.1 Parameters of MS for determination
of benzene series

5 By REETEY AT R
min EEHET EMEET
1 2N 2.97 78 77,51
2 Gil S 4.74 9] 65, 51
3 V4% S 7.58 9] 106, 51
4 Xif - B R 7.86 9] 106, 77
5 [B] - H R 8.07 9] 106, 77
6 AB-THIZE 9.59 91 106, 77
IS AR (HFR) 293 84 56, 52
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Fig.1 The influence of different factors on the hot melt in benzene extraction rate
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Fig.2 Chromatogram of benzene series standard substances by
gas chromatography-mass spectrometry
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Tab.2 Detection limit, precision and recovery of the method

SR iit] X ZRE  LODs/(mg'kg') LOQs/(mgkg')  RSD/% I/ % irﬁﬂm]q:
LOQs/(mg-kg™)

ES 0.9992 0.01 0.03 4.8 89.1~95.8 0.03
K 0.9996 0.02 0.06 42 90.7~97.6 0.05
K 0.9993 0.02 0.07 32 91.0~98.4 0.06
Xof - R 0.9997 0.02 0.06 3.6 91.8~103.1 0.06
Jia] - — 2 0.9998 0.02 0.06 3.7 92.0~102.5 0.06
£B-—H R 0.9997 0.01 0.04 3.1 91.1~99.6 0.03
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Tab.3 Comparison of detection results between established method and literature method mg/kg
Fi CFRE « bR 2 )
R EY] Fedn 1 FEdh 2 FEihh 3
LIRS SCHR[14]05 SCrb s ik SCHR[ 141071 SCrb oy ik SCHER[ 14107
ES — — — — 0.18 +0.01 0.19+0.01
CiES 1.12 £0.06 1.17 £0.07 3.01 +£0.13 3.11+0.14 3.65+0.04 3.74+0.23
V¥ S 3.65+0.16 3.64+0.14 12.51 £ 0.41 12.59+0.53 18.68 +0.23 18.84 +1.30
K- H R 5.41+0.22 5.49+0.20 15.31+£0.56 15.64 +£0.71 2546 +1.25 2539+ 1.27
] - — H 2R 8.47+0.28 8.54 +0.47 25.41+£0.91 25.61 +1.28 50.31+2.52 51.22+2.45
AR-—HIOR 6.89 +£0.31 6.88 +0.28 14.86 +0.59 14.93 + 0.68 30.43 £ 0.65 30.10+0.91
x4 PBRREMPERYEKBRHERL 3 4iE

Tab.4 Detection results of benzene series in hot
melt adhesive samples

AR T4 TRTEE/(mg kg ™) K 2/ %
S 0.10~0.18 43
o4 0.11~5.82 92.9
S 0.13~20.25 100
Xif - H 2K 0.10~34.52 95.7
i) - % 0.14~58.68 100
AB-—HIZK 0.13~55.81 100
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RILFEITE 89.1%~103.1%, J7 ik s b, HEff ] 5.
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