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Scheme 1 Diagram of sampling TATP

C1—C2: 0.1522
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C19—C20: 0.1521
C20—C24: 0.1525
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Fig.1 Optimized geometri;s of TATP(A) and [ TATP +H] * (B) (bond length in nm)
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Fig.2 Ion mass spectrometry of TATP at E/N=1.4 x10 " V . cm?
(A) Ion spectra without TATP; (B) ion spectra with TATP sample.
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Fig.4 Proposed [ TATP + H] * fragmentation pathways based on DFT structure calculations and experiments
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Proton Transfer Reaction Mass Spectrometry of Triacetone Triperoxide

SHEN Cheng-Yin, LI Jian-Quan, XU Guo-Hua, WANG Hong-Mei, HAN Hai-Yan,
ZHENG Pei-Chao, LI Hu, WANG Yu-Jie, CHU Yan-Nan"
(Laboratory of Environment Spectroscopy, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences ,
Key Laboratory of Environmental Optics & Technology, Chinese Academy of Sciences, Hefei 230031, China)

Abstract Triacetone triperoxide( TATP) is an easily synthesized explosive. Since the TATP contains no nitro
groups and is thermally labile, it is difficult to detect with conventional analytical methods used to determine
more established explosives, such as TNT and RDX. In this paper, the calculations were carried out for TATP
and its protonated ion using the density functional theory (DFT) method at the B3LYP/cc-pVDZ level. The
optimized geometries of TATP and [ TATP + H] * were obtained. The proton affinity of TATP is 866. 73 kJ/
mol based on the calculated total energies of TATP and [ TATP + H] . The reaction between H,0* and TATP
were researched in paper with the homemade proton transfer reaction mass spectrometry (PTR-MS). The ion
products were found at mass charge ratio of m/z =91, 75, 74, 59, 43 and so on. After reducing the E/N
across the drift tube, the protonated TATP ion was found at mass charge ratio of m/z =223. Combined the cal-
culated results, the proposed [ TATP + H] * fragmentation pathways were discussed. TATP can be identified
exactly and detected rapidly by the change of these characteristic ions, such as m/z =223, 91 and 43. The
m/z =43 product ion can be routinely detected at a TATP concentration of about 5.0 x 10 ™' mol/L(£50%).
Keywords Proton transfer reaction mass spectrometry ( PTR-MS ) ; Triacetone triperoxide ( TATP); Ion
chemistry ; Explosive (Ed.: S, )



