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Abstract: Here you can see the opportunity of introduction of polyfluoroalkyl groups by oxidizing
functionalization of polypropylene using air oxygen with further octafluoropentylchlorosulphite modification
by HO-groups on the surface of fine-dispersed particles of isotactic polypropylene, what leads to obtaining
of polyfluoroalkylated polypropylene with the complex of unique properties.
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The aim of the present work is the introduction of HO-groups into the surface of fine-dispersed
particles of isotactic polypropylene (IPP) by its oxidizing functionalization with air oxygen and further
polyfluoroalkylation of HO-groups by octafluoropentylchlorosulphite to obtain polyfluoroalkylated
polypropylene. Oxidized IPP (OIPP) as stated by authors [9-17] is highly reactive. It reacts with
polyisocianates and can be applied as modifier of composition materials.

1. Oxidation of Isotactic Polypropylene (IPP) By Air Oxygen

Oxidation of IPP was carried out in o- xylene (mass ratio 1:4) over 0,5 % wt. of cumene
(isopropylbenzene) at 140° C for 3.5 hours. The oxidation process was observed by the concentration of
HO-groups in oxidized polypropylene (OIPP), which had been determined by acylation of polymer using
phthalic anhydride in pyridine. The concentration of OIPP has been analyzed every 30 minutes for 3.5
hours by the amount of forming acyl derivative (Pic. 1).
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Pic.1. Alteration of Concentration of HO-groups in OIPP in the Process of Oxidation of IPP (Oxidation is
carried out in o-xylene in the presence of 0,5 % wt. of isopropylbenzene) at 140° C.

Maximum concentration of OIPP in the products of oxidation is about 6%. The reaction of oxidation of
IPP is accompanied by destruction of IPP micro-molecular chains, what leads to decreasing of viscosity
of OIPP xylene solution. The structure of IPP oxidation products was studied using method FTIR
spectroscopy. In the IR-spectrum (Pic. 2, 3) of oxidized polymer we can point out following characteristic

stripes of absorption: 800-1000 cml, that corresponds to the oscillations of C-C-bond, as well as

frequencies in the fields of 1380, 1450-1470 cm™ referred to deformation oscillations of CH,- and CH-
groups and symmetrical oscillations of CH,- at frequencies of 2840-2860 cm™ and CHs- group at 2860-

2880 cm™L; as well as assymetric oscillations at 2920-2935 cm™! and 2950-2970 cm™, that corresponds
to CH,- and CHg- groups. Besides that, in IR-spectra of OIPP there are absorption bands of carbonyl

group at frequencies of 1700-1720 cm™, and Ho-group in the field of 3400-4000 cm™
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Pic. 2. FTIR Spectra of IPP and OIPP in the Field of 600-1200 cm
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Pic.3. IR —Spectrum of OIPP

2. Polyfluoroalkylation of OIPP Using Octafluoropentylchlorosulphite



The reaction of OIPP with octafluoropentylchlorinesulphite was carried out in the following way: the
particles of OIPP were slurred in chloroform at room temperature, then the solution was cooled to -10-
(-5) °C and then in the presence of catalyst (dimethylformamide) the solution of octafluoropentylchlorine
sulphite in chloroform was added. The reaction mass was kept while heating up to 40 °C for 1 hour. Then
the obtained polyfluoroalkylated polypropylene (PFAPP) was washed with fresh portion of chloroform and
dried at room temperature. The concentration of fluorine in PFAPP determined using method of burning
the compound with further potentiometric titration using fluorine-silver electrode is equal to 15 %.

Besides that, if you compare the IR-spectra of OIPP and PFAPP (Pictures 3 and 4) you can see, that
the absorption band in the field of valent oscillations of carbony!l group 1708 cm™ for OIPP is shifting in
IR-spectrum of PFAPP into the field of great wave numbers and is equal to 1713 cm™. Besides that, in
IR-spectrum sample of PFAPP a new absorption band appeared 1218 cm™, which appearance is usually
connected with valent oscillations of C-OC group — in ethers. At the same time the absorption in the field
of valent oscillations of HO-group virtually disappears (3400-3600 cm™), what can be explained by the
participation of HO-group in the reaction of polyfluoroalkylation.
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Pic. 4. FTIR Spectrum of PFAPP

Structural features of PAAIPP have been studied using method of electron microscopy (Pic. 5). You
can see by comparing the photographs of surfaces of oxidized IPP and polyfluoroalkylated PFAIPP the
character of surface particles changes greatly. Inhomogeneity of particles in the sample of the initial IPP,
their variety of forms transforms into more homogeneous spheric structure of 100 pm sizes. It is
explained by the fact, that there is the associative interaction of polar HO- and HOOC-groups in the initial
IPP. There are no such intramolecular interactions in polyfluoroalkylated PFAIPP and particles acquire
homogeneous spherical structure.



Pic. 5. Photographs of Surface of Oxidized (left) OIPP and Polyfluoroalkylated (right) PFAIPP

Conclusions

Surface modification of oxidized polypropylene using octafluoropentylchlorinesulphite with participation
of polar HO- and HOOC-groups results in more homogeneous spherical structure for particles of 100 pm
sizes possessing new set of properties, that opens wide perspectives for processing and application of

polypropylene.
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