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Depolymerization of FRP by using ionic liquids
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Waste fiber-reinforced plastics (FRP) and unsaturated polyesters were readily depolymerized
by treatment with ionic liquids. Use of microwave as a heating media effectively progressed
the depolymerization, while conventional heating was useless for this purpose. The monomeric
material, phthalic anhydride, was isolated by distillation under reduced pressure and the
yields reached more than 90%. Glass fiber was recovered as insoluble residue and effective
removal of polystyrene, the linker unit of FRP, was achieved under the conditions. Ionic liquids
were useful for several times without purification. Thus, a new use of ionic liquids for the

plastic chemical recycling was developed.
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Fig.1 Original FRP chips and the material obtained after the
depolymerization reaction in ionic liquids.
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Table.1 Depolymerization of FRP in ionic liquids by heating
microwave.

[PP13)[TFSA]
FRP ~——————
Mw
Phtalic anhydride
o " . Phtalic "
entry temp. (°C) time (min) hydride (w%) (Wi%) y of IL (wt%)
1 300 2 49 83 102
2 320 2 5.0 67 100
3 320 10 3.7 58 107
4 340 2 4.8 51 105
S 340 10 0 53 97
6 360 2 23 48 105

FRP 0.3g, [PP13)[TFSA] 1m, heatup time 1.5 min
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Table.2 Use of various ionic liquids for the depolymerization
reaction.

o
i
FRP = o
MW, 340 °C
2 min o

entry i anhyzm“(:m%) fesidue (wi%)  recovery of IL (wt%)

1 [PP13ITFSA] 5.1 56 103

2 [TMPA[TFSA] 34 57 104

3 [bmim{TFSA) 34 63 104

FRP 0.3g, IL 1ml, heatup time 1.5 min
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Table.3 Depolymerization of unsaturated polyester in ionic
liquids.

[PP13)[TFSA) o]

Phtatic anhydride 26.9%
Malenic anhydride 17.8% (1 mh)
Propylene glycol 29.0% polyester ——————» o)
Stylene monomer 24.2% MW, 340 °C
hardener 2.2% 2 min o}
. Phtalic anhydride
times polyester (g) wi%  yield (%)
1 0.1941 0.0430 22 83
2 0.2029 0.0514 25 94
3 0.1969 0.0555 28 105
4 0.1951 0.0624 32 119
- 02015 00479 24 .. 2 ...
total 0.9905 0.2602 26 o8
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Table4 The recycling use of the ionic liquid for the
depolymerization reaction.

o]
[PP13][TFSA]
FRP —— o
MW, 340 °C
2min o)
times _ Phtalic anhydride (Wt%) residue (wt%) recovery of IL (wt%)

1 5.1 56 103
2 6.7 68 105
3 54 53 109
4° 7.9 53 113
58 54 43 112
62 83 48 114
72 9.4 41 15
82 14.4 49 115
92 6.4 47 117
108 54 47 118

FRP 0.3g, [PP13][TFSA] 1ml, heatup time 1.5 min, ® heatup time 3 min
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