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Chemical modification of PVC using nucleophiles with long carbon chains.
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The chemical modification of PVC was considered for the upgrading of waste PVC. We investigated
modifying poly (vinyl chloride) (PVC) with long carbon chains by nucleophilic substitution with layered
double hydroxides (LDH) as basic catalyst. PVC reacted not only with thiols and alcohols, but also with
amines and calboxylic acids. Derivatives of thioglycolic acid reacted with PVC resulting in a high degree of
substitution. The pyrolysis behavior of substituted PVC varied according to the nucleophiles. It was observed
that the intercalated anions and metal cations played an important role in the reactivity. Carbonate was found
to be the most reactive. While Mg-Al and Li-Al LDH worked as catalysts, the reaction was not observed with

Cu-Al or Zn-Al LDH.
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Scheme 1 Chemical modification of PVC by nucleophilic
substitution.
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Fig.1 Structure of the layered double hydroxides used.
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Table 1 Effect of the nucleophile on the substitution reaction
of PVC. (M: Mg, A: CO; of LDH)

Nucleophile ~ Solvent LDH Substitution  Elimination

(%) (%)
O 1.6 n.d.
CH
. HoSH — n.d. n.d.
1228 o) 6.6 4.2
DMAG
— n.d. n.d.
CH o) 1.6 n.d.
CgHy7SH
DMAc O 5.0 6.5
CH o) 2.1 n.d.
DMAc O 3.0 7.1
0 CH o) 2.3 n.d.
Hs N
Y bmac O 17.7 3.9
hs My cu, DMAc O 12.8 4.4
C,H,OH  DMAc O 2.0 n.d.
CiHxNH, DMAc O 5.8 6.8
C;;H,sCOOH DMAc O 2.4 7.1
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Fig.2 TG/DTA of modified PVC. (S: substitution, E:
elimination)
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Fig.3 Analysis of structural change of LDH by XRD.
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Fig.4 Proposed mechanism for the substitution reaction of
PVC.
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Table 2 Effect of the anions intercalated in LDH on the
substitution reaction of PVC. (Solvent: DMAc, Nucleophile:
1-Dodecanthiol, M:Mg of LDH)

LDH type Substitution(%)  Elimination(%)
LDH-CO; 6.6 4.2
LDH-CH 4.0 45
LDH-NO; n.d. n.d.
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Table 3 Effect of the metal cations of LDH on the substitution
reaction of PVC. (Solvent:DMAc, Nucleophile: 1-Dodecanthiol,
A: CO; of LDH)

LDH type Substitution(%) Elimination(%)
Mg-Al 6.6 4.2
Li-Al 14.2 8.9
Cu-Al n.d. n.d.
Zn-Al n.d. n.d.
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