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Determination and Comparative Analysis of Relative Mass Correction
Factors for Benzene Series Compounds
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Abstract: In order to reduce the impact of benzene derivatives on the health of laboratory personnel and the pollution of
environmental air, combined with the characteristics of the isocarbon response of a hydrogen flame ionization detector,
the relative standard deviation (RSD) of the relative mass correction factor of benzene series compounds with different
concentrations was not more than 4.0%, and the RSD of the relative mass correction factors for benzene series compounds
at different times was not more than 3.1%, when measured under the same gas chromatograph and under the same
conditions. There was no significant differences with the relative mass correction factors estimated using effective carbon
number. In addition, using the method of relative mass correction factor and the external standard for the determination of
the standard samples, the relative error of the determination results of each component was not more than 4.7%, indicating
that the method of relative mass correction factor has a high accuracy. Therefore, combining the relative mass correction
factor measured by the test with the method of external standard to quantify the benzene series can ensure the quality of
monitoring results and reduce the types of benzene series standard substances.
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Table 1 Measurement results of relative mass correction factors for benzene series compounds with different
concentrations
RWR
il PR BA I ] /min FEME ARMEIRZE RSD/%
0.5pg/mL 1.0 pg/mL 10 pg/mL 20 pg/mL 50 pg/mL
ES 4.225 0.98 0.96 0.94 0.95 0.90 0.95 0.03 3.1
oK 6.320 1.00 1.00 1.00 1.00 1.00 1.00 — —
V.S 9.559 1.02 0.98 1.02 1.03 1.02 1.01 0.02 1.8
XoF R 9.935 0.98 1.02 1.02 1.03 1.03 1.02 0.02 2.1
B 2% 10.277 1.02 1.05 1.03 1.03 1.05 1.04 0.01 1.4
B ES 11.811 1.00 1.00 1.04 1.03 1.02 1.02 0.02 1.8
AP HIR 12.253 0.98 1.09 1.02 1.04 1.02 1.03 0.04 4.0
Y 15213 0.99 1.04 1.03 1.04 1.02 1.02 0.02 2.1
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Table 2 Measurement results of relative mass correction factors for benzene series compounds at different times

RWR

H5y FHE Pl 25 RSD/%
1 2 3 4 5 6

ES 0.98 0.98 0.97 0.94 0.96 0.95 0.96 0.02 1.7
LiFS 1.00 1.00 1.00 1.00 1.00 1.00 1.00 — —
A 0.98 0.98 1.03 1.01 1.00 1.02 1.00 0.02 2.1
Xt H R 0.96 0.96 1.03 1.02 0.98 1.01 0.99 0.03 3.1
] — 2% 0.99 0.99 1.04 1.04 1.01 0.97 1.01 0.03 2.8
S 0.98 0.98 1.02 1.02 1.01 1.02 1.00 0.02 2.0
PR 1.02 1.02 1.02 1.03 1.00 1.03 1.02 0.01 1.1
RN 1.01 1.01 1.03 1.02 0.99 1.02 1.01 0.01 1.4
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Table 3 Results of sample determination

HMRE AFDX BT S A TE PR ik
45 FriE(E/(pg/mL) X IRZEE/ Y%
ez h 2 MEIEZ5 5/ (pg/mL) RWR  MIE4H/(ng/mL)

ES 24.742.0 =3 696.01x — 704.36 24.0 0.97 229 -4.6
CiE S 24.6+£2.0 y=3772.78x — 1 045.75 23.4 1.00 23.4 —
A 24.6+2.0 y=3 815.46x — 1227.53 23.4 1.00 23.6 0.9
xR 24.5+2.0 y=3842.91x— 1 518.01 23.1 0.99 232 0.3
) 2 24.742.0 ¥=3931.29x — 1 748.13 229 1.01 23.9 4.4
AR 24.0+1.9 =3 854.42x — 1 456.95 23.5 1.00 23.9 1.7
PR 24.6+2.0 =3 888.18x — 1 440.87 233 1.02 243 4.7
K 24.6+2.0 =3 863.22x — 1 414.47 23.1 1.01 23.8 3.0
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Table 4 Comparison of relative mass correction factors for benzene series compounds
Moy %WMF\&E RWRAGSHAED RVR® RD1/%  RD2/%  RD3/%
D7 Sk A WIHOR SO A
ES 0.117 1.12 0.97 1.08 1.05 5.5 4.0 1.5
o 0.092 1.07 1.00 1.00 1.00 — — —
IR 0.092 1.03 1.00 1.15 0.96 7.1 1.9 9.0
X ZHIZE 0.095 1.00 0.99 1.19 0.93 9.2 2.9 12.0
] — 2% 0.095 1.04 1.01 1.19 0.97 8.0 2.1 10.0
FERA — 0.97 1.00 — 0.91 — 5.0 —
B HIZE — 1.02 1.02 — 0.95 — 3.3 —
RS 0.143 — 1.01 1.76 — 27.0 — —
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