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Investigation on Comparison Method of Chromatographic
Fingerprints of Lacquer Coat of Cars and Its Application
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Abstract The comparison method of fingerprints of the lacquer coat of cars LCC was estab-
lished by using thermal desorption instrument with gas chromatography. The actual LCC sam-
ples were also analyzed. The samples were cut out to proper size and placed in the desorption
furnace of the thermal desorption instrument. The volatile organic compounds in LCC were
desorbed from the lacquer coat samples in the furnace under the chosen temperature then
separated in the capillary column and detected on a flame ionization detector of gas chromatog-
raphy. The incipient judgment whether the two fingerprints of LCC were the same can be made
from the contour and figure of the chromatograms. To make farther study of the two similar
fingerprints the overlap ratio of the peaks and relative retention values were given in the
article. The two LCC samples can be regarded as the same if the overlap ratio of peaks was
more than 90% and the similarity of the ratio of relative retention times r, and r, and relative
peak areas r,, and r,, in the two fingerprints were more than 99% and 70% respectively. The
method is good in repeatability and is easily carried out. The peaks in the fingerprint can be
readily recognized. The fingerprint was characterized quantitatively. The method can be used
in the department of traffic police and the comparison result can be used as material evidence
in the court.
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Fig.1 The sketch map of single thermal desorption
apparatus with a gas chromatograph
1. thermal desorption furnace 2. sampling tube 3. graph- “1.27 “1.3"
ite seal 4. thermal desorption device 5. injector 6. capillary ) )
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Fig.2 Comparisons of fingerprints of lacquer coats

a. two analysis of Q1* b. Q2" and Q3" from the black cars and Q4" from the white car of the same type c. Q5" and Q6* from the

white cars of different types d. two analysis of Q7".
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# #
A /A 1 Q7°-1 Q7"-2 VAR
s Q1 2-a
f 1 ro/Ty AL A,, 99.9%  71.1% Q3"
94.4%  94.3% Q2"  2-b
99.6%  70.8%
1 2-d
Table 1 The relative retention values and their ratios of lacquer coats shown in Fig. 2-d
Peak Q7*-1 Q7*-2 Ratios of relative retention values
No. tg/min 7, *? " AL/ pVe s/g lg,/min To Ty An/ pV- s/g To/Ty Ta/Ta  Ann/An
1 6.555 0.278  0.360 1.680 x 107 6.565 0.279  0.370 1.786 x 107 1.004 1.029 1.063
2 7.570  0.322  0.349 1.627 x107 7.578 0.322  0.334 1.612 x107 1.001 0.959 0.990
3 7.747  0.329 1.136 5.303 x 107 7.758  0.330 1.130 5.450 x 107 1.002 0.995 1.028
4 8.325 0.354 2.502 1.168 x10* 8.338 0.354 2.529 1.219 x 108 1.002 1.011 1.044
5 9.368 0.398 0.052 2.444 x10° 9.375 0.399 0.044 2.109 x 10° 1.001 0.835 0.863
6 9.523  0.405 0.297 1.386 x 10’ 9.525 0.405 0.272 1.312 x107 1.000 0.916 0.946
7 9.648 0.410 0.233 1.086 x 107 9.655 0.410 0.213 1.026 x 107 1.001 0.914 0.945
8 9.713  0.413  0.443 2.068 x 107 9.715 0.413  0.413 1.990 x 107 1.000 0.932 0.963
9 9.903  0.421 0.402 1.875 x 107 9.907  0.421 0.361 1.742 x107 1.001 0.899 0.929
10 10.193  0.433 1.040 4.856 x107 10.200  0.434 1.023 4.932 x 107 1.001 0.983 1.016
11 10.760  0.457  0.225 1.052 x107 10.763  0.458  0.213 1.028 x 107 1.000 0.946 0.977
12 11.208 0.476  0.048 2.262 x10° 11.207  0.476  0.045 2.162 x10° 1.000 0.925 0.956
13 11.323 0.481 0.092 4.315 x10° 11.323 0.481 0.083 3.999 x 10° 1.000 0.897 0.927
14 11.557  0.491 0.055 2.584 x10° 11.553  0.491 0.058 2.816 x10° 1.000 1.055 1.090
15 11.837 0.503 2.043 9.533 x107 11.843  0.503 1.909 9.204 x 107 1.001 0.935 0.965
16 12.038 0.512 0.317 1.480 x 10’ 12.045 0.512  0.309 1.489 x 107 1.001 0.974 1.006
17 12.505 0.531 0.010 4.832 x10° 12.505 0.532  0.010 4.797 x10° 1.000 0.961 0.993
18 12.583 0.535 0.016 7.430 x 10° 12.583 0.535 0.015 7.419 x10° 1.000 0.966 0.998
19 18.002 0.765 0.101 4.713 x10° 17.990 0.765 0.102 4.925 x 10° 0.999 1.012 1.045
20 18.797  0.799  0.009 4.308 x10° 18.780 0.798  0.009 4.276 x 10° 0.999 0.961 0.992
21 18.898 0.803 0.012 5.733 x10° 18.882  0.803  0.012 5.610 x10° 0.999 0.947 0.979
22 20.523 0.872 0.044 2.077 x 10° 20.500 0.871 0.036 1.756 x 10° 0.999 0.818 0.846
23! 23.528 1.000 1.000 4.667 x 107 23.525 1.000 1.000 4.822 x 10’ 1.000 1.000 1.0332
24 24.612 1.046  0.658 3.073 x 107 24.595 1.045 0.632 3.048 x 107 0.999 0.960 0.992
Aver. - - - - - - - - 1.001 0.951 0.983
- - - - - - - - 0.1% 5.6% 5.7%
f - - - - - - - - 99.9% 94.4% 94.3%
a 7, and r, relative retention times b 7, and r,, relative peak areas ¢ A,  and A, peak area per gram.
1 reference peak of relative retention values 2 no reference peak.
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Fig.3 The curves of ratios of relative retention times left and relative peak areas

right of several lacquer samples
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Fig.4 Comparison of the fingerprints of the various
layers of the sample Q7*

a. outermost layer b. hypo-outer layer c. middle layer

d. hypo-inner layer e. innermost layer f. intact lacquer coat

sample.
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