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ABSTRACT

In recent years, Thailand’s southern border provinces (Malay-Muslim-majority
border provinces) have become the scene of violence and insurgency. One of the attack patterns is
the blocking of roads with perennial plants followed by planned attacks using improvised
explosive devices (IEDs) or weapons on first responders. Containers of viscous dark lubricating
oil and traces of lubricants on the felled trees were usually found at the scene. These were
suspected to be chain oil lubricant from the chainsaws used to cut down the trees used for the
roadblock. This work aimed to differentiate the chromatographic patterns and FTIR spectrum of
used lubricating oils available in automobile repair shops from various locations across
Thailand’s southern border provinces.

Thirteen samples of commercial lubricants were collected. This includes six
four-stroke engine oils, four two-stroke engine oils and three recycled engine oils. Forty-four
samples of used lubricating oils were collected, 16 samples from Pattani, 16 samples from
Narathiwat and 12 samples from Yala province. These samples were collected from each shop
every two weeks for a period of two months to study the difference of chemical components in
different periods of time. The physical properties of brand new four-stroke commercial lubricants
appear clear with yellowish color while two-stroke commercial lubricants are green. Used
lubricants, however, the clearness and transparency will decrease and turn into black color
depending on the usage and the shelf life of the oil.

All lubricating oils were analyzed using gas chromatography/flame ionization
detector (GC/FID) and Fourier transform infrared spectroscopy (FTIR) every two weeks to study

their variation in chemical compositions over time.
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FTIR spectrums provide information of chemical functional groups of each
lubricant which represent lubricant chemical compositions such as oxidation products, nitration
products and additives. Four-stroke engine oils contain peaks at 976 cm’ and 1537 cm ', while
two-stroke engine oils contain peaks at 769 em’, 920 em’, 950 cm, 1366 cm ', and 2869 cm .
Recycled lubricants contain peaks at 766 cm ', 965 cm' and 1652 cm ', while re-used lubricants
contain peaks at 740 cm ', 805 cm’, 1209 cm™, 1706 cm ', 1732 cm  and 3411 cm .

New two-stroke and four-stroke oils, together with a range of recycled
lubricating oils revealed very similar chromatographic pattern all of which were different from
the chromatographic patterns observed for used oils. Used lubricating oils collected from 11
locations in the south of Thailand every two weeks over a two months period provided evidence
of the variation of chemical compositions in each sample. This is thought to be a consequence of
the high turnover of lubricants with the automobile repair shops used to obtain the used oils.
These used oils also contained a number of peaks (2.7 — 4.5 min), most likely oxidized products,
which were absent in the other analyzed samples. A number of the used oils from the Pattani and
Narathiwat regions also contained a characteristic group observed within the two-stroke oils (4 — 8
min), which were absent from all oils analyzed from the Yala region. Looking at the oils available
over a period of time (2 months), it was evidence that the turnover of used oils available
illustrated the importance of rapid sampling of nearby premises when an incident occurs and the
inclusion or exclusion of a potential source is required. The developed analytical methods were
used in the analysis of two casework samples recovered from a scene in Ra-Ngae, Narathiwat and
there chromatographic patterns compared with those from a range of seized chainsaws. The
results indicated the exclusion of all seized chain saw oils as a possible source of the recovered

scene sample.
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