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This project aims to design and fabricate a portable detector system for small quantities of materials.
It is implemented based on an automatic thermal injection of real samples to a fast columnless gas
chromatography coupled with an ion trap and accelerator as well as an integrated spectrogram system
for field and real-time data recording and analysis. Since the designed detector is a type of chemical
one, all samples must be converted to a gas phase prior to analysis. Evaporation usually occurs with
increasing temperature and thermal desorption. This device includes an internal suction sampler whose
task is to automatically inject real samples. The collected samples are then immediately introduced into a
rapid thermal gas separation system (columnless gas chromatograph) and the actual sample separation
operation is performed using thermal pulse width modulation. Trapping chemical compounds on an inert
adsorbent is one of the most important and common pre-concentration methods. The main and highly
effective point in the manufactured product is to perform the pre-concentration operation after injection
into the device internally so that a special mesh can be used at the beginning of the tube. This does
not require additional methods and equipment before injection and the relevant mesh is automatically
cleaned after each injection. The various parts of the detector cell are miniaturized making the device
more portable.
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