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Examination of automotive paint flakes by X-Ray diffraction analysis (XRD)

and Thermogravimetric analysis (TGA)
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Abstract
The aim of this study was to employ the techniques of X-Ray Diffraction (XRD) and

Thermogravimetric Analysis (TGA) in the examination of automotive paints. Twenty samples of
paint flakes were collected from the automotive of different brands by stripping off the top

coating of the car body. In the XRD analysis, the diffractograms of nineteen samples displayed peak

positions at different values of 20 (degree). However, two samples of white color had identical
diffractogram pattern. In the TGA measurements, three different temperature profiles of weight loss
were observed in the thermograms of samples studied. Seventeen samples can be distinguished by
their unique temperature profiles of weight loss. However, the combined results from the two
methods can be used to discriminate all paint samples examined. This study has shown that the
techniques of XRD and TGA are the useful methods for discrimination of automotive paint samples in
forensic investigation. The two methods require minimal amount of sample and simple sample

preparation.
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2-theta d Height FWHM |
. (deg) (ang.) (cps) (deg)
1 27.519(14) |3.2386(16) [651(47)  [0.218(13)
‘ 36.167(16) |2.4816(11) |237(28)  |0.232(13)
39.4521 |2.28216 |46.2804 |0.218185
P 41.312(17) |2.1836(8) [127(21) |0.218(14)
£ 447766 |2.02236 |38.6267 |0.218185
| £ 54.436(9) |1.6841(2) |368(35) |0.202(11)
56.749(7) |1.62086(19]127(21)  |0.153(14)
‘ 63.2074 |1.46989 |43.2753 |0.218185
‘ 64.4362 |1.44479 |45.3335 [0.218185
5 69.06(2) |1.3589(4) |49(13) 0.65(12)
: 70.1702  |1.3401 40.7536 |0.218185
2
2-theta d Height FWHM
(deg) (@ang.) (cps) (deg)
9.52(9) 9.28(9) 123(29) 4.03(9)
(C) 12.48(12) |7.09(7) 148(31) 3.3(3)
2 Rl 19.20(16) |4.62(4) 276(43) 9.4(3)
§_ 24.968(15) |3.563(2) 401(52) 0.361(15)
§ 26.78(8) |3.326(10) |111(27) 1.80(11)
= 29.008 3.07562 125.943 1.79913
31.08(3) |2.875(2) |202(37) 0.16(2)
36.23(5) 2.477(3) 71(22) 0.39(5)
38.0186 2.36484 86.0994 1.79913
P 39.6569 2.27084 78.7667 1.79913
E 41.5 2.17415 73.31 1.79913
g (=] 45.1862 2.00498 79.6638 1.79913
£ = 0 = % [113 [54.42(7) |1.6845(19) |97(25) 0.29(7)
2HReta (deg) 114 61.1596 1.5141 81.7644 1.79913
(d) B} No 2-theta d Height FWHM
eon | (deg) | (ang) | (cps) | (deg)
_ By g [J1  [285192 [3.12722 [118.443 [0.430249
& 40 T g b
H JW? * (]2 |295517 [3.02025 |135.956 0.430249
- ‘ MM\W” . | (73 33523 [2671(2) [162(33) [0.27(2)

: 7 | [:]4 37.02(4) [2.426(3) |[65(21) 0.43(7)
- ’ ? "| |05 [44.1552 [2.04937 [109.08 [0.430249
§ o e []6  |55.26(6) |1.6608(17)|65(21) 0.67(5)
= El 2Reta (doa) oo &

Y
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(deg) 71 27° 36° 41° 54° 56° uaw 69° Fafldmileutuaeuiu sniudvndve Toyota Vios (a) waz
Honda jazz (b) wudlvimumisiinfivslourunnsumis

dlefinnsannanmsinszidaemaia XRD agnuin Diffractogram eiiee1dsnsusa
4178 Toyota Vios (a) wae Honda jazz (b) azwusumisiia 20 (deg) ﬁLwﬁauﬁ’unﬂﬁ’]me fio
fuvaiia 20 (deg) 7 27° 36° 39° 41° 44° 54° 56° 63° 64° 69° waz 70° FeaNNITIATIZIGE
waidia T6A nuiwesluunsuavivessnsudagiinumymagadoiminidu 2 929 wae 3 92 3
Snvurvostguugiiiuuansnatu fie Honda jazz #1717 axfitsguundisudu-gavhevesnisgade
dwiinfigamgiivszana 100-425 °C uag 425-480 °C luvpurdl Toyota Vios #9717 azdivasgamnil

Busiu-aavnevesnsgyidetminfigumaiiusyana 150-290 °C 290-480 °C uag 480-750 °C
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A19E19 AaemAlla X-Ray Diffraction (XRD) kag Thermogravimetric Analysis (TGA) @11150@3UNa
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funsiia 20 (deg) Munndneiu sniusiedaAwdusssnaunayil 8%e Toyota Vios way Honda
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