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A non-negligible bias of the thermaloptical reflectance method

in carbon measurement and its correction
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Chinese Academy of Sciences, Beijing 100029, China

Abstract: Three different type samples were chosen to measure the BC content by the TOR method and the
conclusions were that the the intercept of regression line between the BC content and the sample mass might be
relative with the instrument and the sample characteristics. Any systematic error that occourred had no nothing to
do with the sample mass; for aerosol samples, there were good relationships between the BC content and the sample
mass. The error caused by the intercept could not be neglected. So it was necessary to use the slope of regression
line between the BC content and the sample mass as the BC content result and the intercept might influence the BC
results; it did not affect the trend in the sequence.
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Figure 2 Relationship between the measured carbon and

injected total carbon
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Figure 3 Relationship between the measured carbon

content and the sample mass
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Table 1 Relationship between the measured
BC, OC and TOC and sample mass

(punch number), respectively

Fdh  BHE g R? RE/%
TC y=1126z—-2.29 0.9998 20.3
A OC y=10.05z —2.30 1.0000 22.9
BC y=121z-0.013 0.994 2 1.1
TC y=10.665z—0.90 0.9881 8.4
B OC y=9.43z-0.90 0.986 4 22.9
BC y=121z-0.13 0.9976 1.1
TC y=1221z-0.67 1.0000 5.5
C OC y=10.46x — 0.46 0.9999 4.4
BC y=176x—-0.20 0.9997 11.6
TC y=9.634r—143 0.9995 14.8
D OC y=88z—-116 0.9992 13.2
BC y=0.835x-0.27 0.9990 32.3
TC y=19.35z —4.04 0.9990 20.9
E OC y=15.69z —2.87 0.9984 18.3
BC y=366z—1.17 1.0000 32.0
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Figure 4 Measured BC results and the effect of inter-
cept on BC results by two methods
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