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Abstract: Due to the different sources of raw materials and manufacturing processes,
different automotive paint samples have different isotopic signatures, which can be used
as the basis for distinguishing similar paint samples. The varnish is the paint applied on
the outermost layer of the car, which is easily affected by the storage conditions. There-
fore, the isotope ratios of different varnish samples under different storage conditions
were analyzed. Ten automotive varnish samples were collected and stored for 6 months
at room temperature away from light, high temperature of 60 °C, low temperature of
—20 °C and strong ultraviolet light. After that, the samples were analyzed by elemental

analyzer-isotope ratio mass spectrometry ( EA-IRMS). The carbon, hydrogen and
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oxygen isotope values were determined. The results showed that the carbon, hydrogen
and oxygen isotope ratios of different paint samples can be used to distinguish different
samples, the potential of identification and differentiation of paint samples using stable
isotopes of carbon, hydrogen and oxygen were demonstrated. The carbon, hydrogen
and oxygen isotope fractionation of the paint samples occurred under different storage
conditions. The §°C value of the samples shifted to a negative value after storage at
high temperature and low temperature, greater variation of samples occurred at high
temperature, and the influence of strong ultraviolet radiation was weak, which meant
that UV light had little effect on the §“C value of the paint samples. The §*H value
shifted to a positive value under the three conditions, which was most affected by ultra-
violet radiation, and minimal change in the condition of high temperature. The §'®O val-
ue shifted to more negative under the three conditions. But the shift amplitude of the
6" O value was different between samples of different resin types. Among the three resin
types of samples, polymethyl methacrylate lipid resin samples had the smallest offset
due to the least oxygen content in the molecules, the variation ranges of glyceryl elaidate
and sorbitan monostearate paint samples had little difference under the three storage
conditions. Stable isotope analysis method can provide high resolution three-dimensional
fingerprints for paint samples, which has great potential in paint identification applica-
tions, and can be applied to traceability analysis of paint physical evidence.

Key words: stable isotopes; car paint; storage condition; isotope fractionation; isotope

ratio mass spectrometry (IRMS)
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Table 2 Examination of sample homogeneity

R A 2 SR 4 S 9 SHE

Sampling Sample 2 Sample 4 Sample 9

position ssc/y, @H/% 8BO/Y%  0BC/%  8H/%  8%0/%  oBC/%  &H/Y% 880/%
L —29.28 —77.41 15. 20 —28.22 —92. 84 14. 19 —28.6 —93.71 13.48
AL —29. 26 —76.42 15. 41 —28.13 —92.63 14. 28 —28.58 —94. 16 14. 16
gy —29. 28 —77.87 15.32 —28.16 —91. 14 13. 89 —28.75 —93. 31 14. 27
T —29.25 —76.11 14. 37 —28.31 —91.58 13.77 —28.77 —92.68 14. 33
HF —29. 30 —78. 39 16. 37 —28.12 —93.62 14. 95 —28.62 —94.58 14. 95

S —29.27 —77.24 15. 33 —28.19 —91. 96 14. 22 —28. 66 —93. 69 14. 24

AN E 0. 024 1.19 0. 88 0.097 1. 24 0. 57 0.11 0.92 0. 65
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Table 3 6 C, 6 H and §" O values of 10 samples

stored at room temperature away from light

[ e k=2

';: 35 C/ % S H/% 8180/ %
0.
1 —28. 83 —101. 40 15. 33
2 —29.28 —77.89 15. 32
3 —28.50 —82. 87 12. 09
4 —28.16 —91. 14 13. 89
5 —27.91 —107.19 14. 27
6 —27.59 —91. 37 18.52
7 —29.32 —95. 81 16. 20
8 —29.09 —90. 85 15. 32
9 —28.75 —95. 31 14. 27
10 —29.16 —105. 88 16.23
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Fig.1 6"C, 6’H and 6O values of 10 samples
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Table 4 Isotopic variation of samples under 3 extreme conditions

528 i G R A 1 22 (8 Different value from room temperature

FE it G 5 . 2
No o C o*H o180
60 C/%  —20°C /%o UV/% 60°C/%  —20°C/ %o uv/ %o 60°C/%  —20°C/ %o uv/%,
1 —0.23 —0.11 —0.01 1. 30 1. 11 2. 54 —0.90 —0. 66 —0.92
2 —0.15 —0.04 0.01 0. 80 1. 26 2.27 —1.63 —0. 64 —0.68
3 —0.14 —0.16 —0.01 0.74 1. 46 3.52 —0.10 0. 00 —0.10
4 —0.23 —0.18 —0.11 0. 84 1.47 3. 69 —0.11 —0.03 —0.11
> —0.10 —0.15 0.02 0.88 1. 16 4.32 —1.27 —1.09 —0.54
6 —0.23 —0.04 —0.11 0. 80 1.58 3.27 —1.88 —1.06 —1.55
7 —0.28 —0.27 —0.1 0.78 1.38 2.75 —1.20 —0. 46 —0.23
8 —0.24 —0.17 —0.09 0. 94 1.03 2.78 —1.09 —0.41 —0.33
9 —0.13 —0.04 —0.01 0.96 1.24 3.09 —1.36 —0.86 —0.83
10 —0.27 —0.13 —0.06 0.88 0.92 3.28 —1.01 —1.32 —1.64
% KA —0.28 —0.20 —0.11 1. 30 1.47 2.27 —1.88 —1.32 —1.64
e /ME —0.10 —0.04 0.02 0. 40 0.91 4.32 —0.10 0. 00 —0.10
YE —0.20 —0.13 —0.047 0.89 1.26 3.15 —1.06 —0.65 —0.69
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