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: The polymer polyimides were synthesized by direct

condensation of aromatic diamine with pyromellitic acid. A
rapid nondestruction analysis method is established to
qualitatively detect of five kinds derivatives of benzene
volatile components, containing toluene, ethylbenzene, o-
xylene, 2-ethyltoluene and 3-ethyltoluene which uses
Fourier transform- attenuated total reflectance
spectroscopy to determine the IR spectrogram of derivatives
of benzene volatile components and adsorption efficiency of
polyimides. Comparison with results obtained from head
space- gas chromatography detection. The spectrogram of
fingerprint data is applied for the compare with commercial
raw materials of plastic or products for the purity
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The polymer polyimides were synthesized by
direct condensation of aromatic diamine with
pyromellitic acid. A rapid nondestruction analysis
method is established to qualitatively detect of five

kinds derivatives of benzene volatile components,

containing  toluene, ethylbenzene, o-xylene,

2-ethyltoluene and 3-ethyltoluene which uses

Fourier transform- attenuated total reflectance
spectroscopy to determine the IR spectrogram of
derivatives of benzene volatile components and
adsorption efficiency of polyimides. Comparison
with results obtained from head space- gas
chromatography detection. The spectrogram of
fingerprint data is applied for the compare with

commercial raw materials of plastic or products for

the purity.
Keywords: Fourier transform- attenuated total
reflectance spectroscopy; head space-gas

chromatography ; derivatives of benzene volatile

components; adsorption efficiency of polyimides.
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Fig. 1. FTIR-ATR spectra polyimides prepared from pyromellitic acid (PMA) and p-phenylenediamine
(PPDA) at 250°C for 1-6 h.
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Fig. 2. FTIR-ATR spectra polyimides of PMA-PPDA (upper) and PMA-HMDA (lower) at 250°C for 5 h.
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Fig. 3 Concentration effect of five volatile benzene derivatives using of PMA- PPDA of GC adsorption
efficiency at 50°C and 60 min.
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Fig. 4. Gas chromatograms of five volatile benzene derivatives (350 mg L) obtained by GC-FID. Peak

identification: 1, toluene RT at 3.08 min; 2, Ethylbenzene RT at 4.27 min; 3, o-xylene RT at 4.85 min; 4,
3-ethyltoluene RT 6.62 min; 5, 2-ethyltoluene RT at 7.16 min.
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Fig. 5. Calibration curves of five volatile benzene derivatives.
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Fig. 6 Adsorption efficiency of five volatile benzene derivatives using of PMA- PPDA and PMA-HMDA of
GC at 50°C and 60 min.
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Fig. 7. ATR absorbance of toluene (at 694 cm™), ethylbenzene (at 696 cm™), o-Xylene (at 740 cm™),
2-ethyltoluene (at 753cm™), 3- ethyltoluene (at 697 cm™) using of PMA-PPDA.
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Fig. 8. Compare with adsorption capacities of polyimides of PMA-PPDA and PMA-HMDA for five volatile
benzene derivatives (concentration 860 mg L™"). Benzene derivatives characteristic wavenumber is about 700
cm™ of ( toluene at 694 cm™ . ethylbenzene at 696 cm™ o-xylene at 740 cm™  2-ethyltoluene at 753 cm™

and 3-ethyltoluene at 697 cm™) at 50°C and 60 min.
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Fig. 9. Compare without and with PMA- PPDA adsorption amount of five volatile
benzene derivatives; (A) HS-GC determine volatiles decrease amount, (B) FTIR-ATR

determine volatiles increase amount.
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