OBHAPYKEHWE CJIEJIOBBIX KOJIMYECTB B3PBIBYATHIX BEIIIECTB B
MPUCYTCTBUU MOJIOYHOM KUCJIOTHI METOJOM CIHEKTPOMETPHUHA
HOHHOWM MOJABUKHOCTH

T. . Bypsixos, U. A. Bypsikos
QOI'VII «HUTU um. A.I1. Anexcanoposay, e. Cocnosviii bop Jlenunepaockoti 0on., Poccust

HccnenoBaHo BIMSHUE MOTOXXHUPOBBIX OTJIOKEHHH OTIEYaTka maibla Ha 3((EeKTUBHOCTH
OOHapy>KEHHs CJIEJJOBBIX KOJMYECTB TeKCOreHa, AMHUTpoHadTanuHa, 2,4-AMHUTPOTONYOINA,
NEHTAYPUTPUTTETPAHUTpATA, TeTpuia, 1,3,5-TpuHuTpoOeH3ona, TPUHHTpOpe3opuuHa, 2.4,6-
TPUHUTPOTONIYONA U 2,4,6-TpUHUTPOPEHOIa METOJIOM CHEKTPOMETPUM MOHHOW TOABMKHOCTH C
MOHHM3aIMe Tpu aTMOCHEpHOM JaBJICHWUW B OTPHULATENIFHOW MOJAE B BO3AYIIHOW cpere.
OCHOBHBIM KOMIIOHEHTOM OTII€YaTKa, KOTOPBIA MOXET OKa3blBaTh 3TO BIMSHHE, SIBISETCS
MoJlouHas (2-ruApoKcurponanoBas) kuciora. [lokazaHo, 4to Hamuuue B MPoOE MOJIOYHOMN
KHUCIIOTHI WJIM OTIEeYaTKa Majblia 3aMETHO He BiHsieT Ha 3(()EKTUBHOCTh pEerucTpalii TeTpuia;
M3MEHSAET KAauyeCTBEHHBIM COCTAaB HOHOB MEHTAa’PUTPUTTETPAHUTPATA M TEKCOTeHA, BbI3bIBAs
MOSIBJICHHE B CIIEKTPE MHTEHCUBHBIX MMHUKOB, MPEANOIOKUTENBHO, aITyKT-HOHOB 3THUX BEIIECTB C
MOJIEKYJIAMH MOJIOYHOM KHCIIOTHI; CHJIBHO yMEHbIIaeT 3(P¢GEeKTUBHOCTh OOpa30BaHUS HOHOB
JIPYTHX B3pbIBUATHIX BemlecTB. llpenensl oOHapyXKeHHs] CIEHOBBIX KOJIWYECTB TI'EKCOTEHa,
TUHUTpoHadTaNMHa, 2,4-TUHUTPOTONYONA, T[EHTadPUTPUTTETpaHUTpaTa, TeTpuia, 1,3,5-
TPUHUTPOOEH301a, TPUHUTPOpE3opIHHA U 2,4,6-TpUHUTpOTONyONa paBHkI 1, 2.5, 3,4, 0.7, 5, 20
u 0.5 Hr, a 9TUX ke BEUIECTB B MPUCYTCTBUU OTIEYATKA MaNbla C OOMIBHBIMHU MOTOXUPOBBIMH
oTioxkeHusiMu — pasubl 0.5, 2000, 1 x 105, 2, 0.7, 5000, 300 u 100 Hr coorBeTcTBeHHO. [Ipenen
obnapyxenust TH® pasen 30 Hr, a B MPUCYTCTBUH OTIIEYATKA Majblla HE YCTAHOBJICH.
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DETECTION OF TRACE AMOUNTS OF EXPLOSIVES IN PRESENCE OF LACTIC
ACID USING ION MOBILITY SPECTROMETRY

T.1. Buriakov, I.A. Buriakov

FSUE “Alexandrov NITI”, Sosnovy Bor, Leningrad region, Russia

The study analyzes how sweat and grease deposits on fingerprints influence the detection of trace
amounts of hexogen, dinitronaphthalene, 2,4-dinitrotoluene, pentaerythritol tetranitrate, tetryl,
1,3,5-trinitrobenzene, trinitroresorcinol, 2,4,6-trinitrotoluene, and 2,4,6-trinitrophenol using ion
mobility spectrometry method with atmospheric pressure ionization in the negative mode in air.
The lactic (2-hydroxypropanoic) acid is the main influencing component of a fingerprint. The
presence of lactic acid in a sample or fingerprint does not measurably affect the tetryl detection,
however it changes the qualitative composition of pentaerythritol tetranitrate and hexogen ions
resulting in appearance of intensive peaks in the spectrum, which are probably adduct ions of these
substances with lactic acid molecules. Moreover, the presence of lactic acid significantly reduces
the generation of ions of other explosives. The detection limits for trace amounts of hexogen,
dinitronaphthalene, 2,4-dinitrotoluene, pentaerythritol tetranitrate, tetryl, 1,3,5-trinitrobenzene,
trinitroresorcinol, and 2,4,6-trinitrotoluene are 1, 2.5, 3, 4, 0.7, 5, 20, and 0.5 ng, respectively. The
detection limits for these substances in the presence of fingerprints with large deposits of sweat
and grease are 0.5, 2000, 1 x 105, 2, 0.7, 5000, 300, and 100 ng, respectively. The detection limit
for trinitrophenol is 30 ng and in the presence of a fingerprint it is not available.



