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Tablel Hfect of presson sample on theresultsof ATR FTIR
— Amim;m
/ (cm- N) Aat 103 ! % Aa1 103 + Ap1 103 ! % Aat 103 + Ap1 103 ! %
2 0. 092 50 - 46. 865 9 0. 1252 - 44. 835 0. 738 6 - 33982
4 0. 1928 10. 728 8 0. 250 5 10. 347 6 0. 769 5 0. 640 62
6 0. 168 5 -32280 0. 2152 - 52068 0. 7828 2 3879
8 02018 15929 3 0 261 5 15210 8 07716 09196
10 0.2149 23 4358 0. 282 6 24. 483 5 0. 760 4 - 05500
: 5% , :
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Quantitative Analysis of Surface Composition of Polypropylene Blends
Using Attenuated Total Reflectance FTIR Spectroscopy

CHEN Harrjia"'?, ZHU Yafe®, ZHANG Yi?, XU Jiarui?”
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Abgract The surface composition and structure of solid organic polymers influence many of their properties and applications.
Oligomers such as poly (ethylene glycol) (PEG , poly(methyl methacrylate) (PMMA) poly (butyl methacrylate) (PBMA) and
their graft copolymers of polybutadiene and polypropylene were used as the macromolecular surface modifiers of polypropylene.
The compositions on surface and in bulk of the polypropylene(PP) blends were determined quantitatively using attenuated total
reflectance FTIR spectroscopic (A TR-FTIR) technique with a variable-angle multiple-reflection A TR accessory and FTIR meas
urements, respectively. By validating by L ambert-Beer law , 1 103 and 1 733 cm™* can be used to represent modifiers characteris
tic absorbance band to determine quantitatively the surface composition of modifiersincluding poly (ethylene glycol) and carbonyl
segment in PP blends, respectively. The determination error can be efectively eiminated by calibrating wavelength and using
absorption peak area ratio as the calibrating bas sfor the quantitative analysis. To minimize the effect of contact between the pol-
ymer film and the interna reflection element on the results of absolute absorbance, the technique of* band ratioing” was devel-
oped, and it was testified that the error of the peak area ratiosof interest can be reduced to 5 % or below , which was suitable for
ATR FTIR used as a determining quantitative tool for surface composition. The working curves were then established and used
to calculate the composition of the responding functional groupsin the film surface of the PP blends. The depth distribution of
modifiers on the surface of blend films also can be determined by changing the incident angle of interest on the basis of the equa
tion of the depth of penetration of the excurson wavein ATR spectra. The resultsindicated that ATR-FTIR can be used to de-
termine quantitatively the surface composition and distribution of modifiers with reproducible and reliable measurement results.
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