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lon Mobility Spectrometry for the Isomeric Volatile Organic Compounds

HAN Hai-yan, JIA Xianrde, HUAN G Guo-dong, WAN G Hong-mei , L I Jianrquan, JIN Shunrping, JIAN G Hai-he,

CHU Yamrnan™ , ZHOU Shi-kang

L aboratory of Environmental Spectroscopy, Anhui Institute of Optics and Fine Mechanics, Key Laboratory of Environmental
Optics and Technology , Chinese Academy of Sciences, Hefei 230031, China

Abgtract lon mobility spectrometry (IMS) is based on determining the drift velocities, which the ionized sample molecules at-
tain in the weak eectric field of a drift tube at atmospheric pressure. The drift behavior can be affected by structura differences
of the analytes, so that ion mobility spectrometry has the ability to separated isomeric compounds. In the present article, anin-
troduction to IMSis given, followed by a description of the instrument used for the experiments to differentiate isomeric com-
pounds. Postive ion mobility spectras of three kinds of isomeric volatile organic compounds were studied in a homemade high-
resolution IM S apparatus with a discharge ionization source. The study includes the differencesin the structure of carbon chan,
the style of function group , and the position of function group. The reduced mobility val ues were determined , which are in very
good agreement with the previoudy reported theoretical val ues usng neura network theory. The influence of the structura fea
tures of the substances and including the size and shape of the molecule has been investigated. The reduced mobility values in-
creases in the order : alcohols < acetones< aromas, linears < branches < cycles, and para < meta <ortho-. The deviating ion
mobility spectraof the constitutional isomers studied reflect the influence of structural features. Inorder to calibrate or determine
the detection limits and the sendtivity of the ion mobility spectrometry , the exponential dilution flask (EDF) was used. Using
this method, the detection limit of the analytes can reach the order of magnitudeof ng- L "*.

Keywords lon mobility spectrometry; Isomer; Volatile organic compounds

* Corresponding author (Received Aug. 8, 2006 ; accepted Nov. 16, 2006)



