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PVC reformulation by introducing heteroatomic functional group
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Polyvinyl chloride (PVC) is a versatile plastic. But energy recovery of used PVC is not popular due to the
emission of hydrogen chloride during thermal processing. Therefore, the synthesis of novel polymers by
nucleophilic substitution as a method for up-grading PVC after use has been investigated.

The substitution of PVC requires certain conditions. At First, a nucleophilic reagent with a high
nucleophilicity and a low bacity should be used. Secondly, solvents which do not react with PVC, such as
cyclohexanone, are suitable. At last, the reactionshoule be kept below 200 °C.

Novel polymers were synthesized by introducing three alkylthiols as new functional groups. Polymer
properties and solubility parameter changed significantly when long carbon chains were used. Especially, the
introduction of the 1-dodecanethiol group was confirmed by 1H-NMR
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Fig.1 Nucleophilic substitution reaction of PVC
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Tablel Nucleocity constant by Pearson © and pKa of conjugate acid

Nucleophile reagent  Nucleocity pKa of
constant (CH5I) _ conjugate acid

Ccr 44 -3.7
phthalimido anion 54 7.4

Ny 5.8 4.74

SCN° 6.7 4.00
(C,H;),NH 7.0 11.0

I 74 (-10.7)
C¢HsS” 9.9 6.52
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Fig.2 Photographs; (a) PVC; (b) Nu = 1-BT; (¢) 1-OT; (d) 1-DT.
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Table2 Solubility parameter.
\[MPa'?]
PVC 21.54
Cyclohexanone  19.6
Chloroform 19.2
1-Decanol 205
1-Octanol 209
1-Pentanol 21.7
1-Butanol 23.1
1-Propanol 24.6
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Fig. 3.1 'H-NMR spectra of material PVC (a)
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Fig. 3.2 'H-NMR spectra of and product (d).
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