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Chemical structure and PVC shape after dehydrochlorination of PVC
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Abstract

PVC powder was dehydrochlorinated by hydrothermal reaction at reaction time 0~5 hr, reaction temperature 200~250°C in
0~2M NaOH solution, and shape and structure of the PVC residue was investigated. The shape of the residue was changed
largely according to NaOH concentration. Most of the residue was cohered in the aqueous solution, and many pores less than
10 um were formed on the surface. Dense network structure was well developed inside the residue. On the other hand, the residue
in the NaOH solution was not cohered and its shape is roughly spherical. In the IR spectrum of the residue both in water and
NaOH solution at 250°C, aromatic rings and absorption peak by C=C double bond were observed. From the results, it was
observed that aromatic circle reaction and bridge reaction occured inter and intra molecules.
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(b)

(c) 0.1 mm

Fig. 1. SEM photographs of PVC powder and residues in
water at 230°C.
(a) PVC powder, (b) Oh, (C) 5h
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3.1.2. 2 NaOH 489 FA H{FE
Fig. 3 230°C, 0.01~2M NaOH 58 Zojjxjg]

Table 1. Degree of dehydrochlorination of residues in water

at 230°C.
Time/h DHC (%)
0 2
5 52

DHC : Dehydrochlorination

(e)

Z5Ee] SEMARIS VERNRIEL, Table 28 Z7te) &
Arae-S UeRAITH NaOH F=d #ARlel 4=t

(b) 0.1 mm

Fig. 2. SEM photographs of sectional view of PVC powder
and residue in water for 5h at 230°C.
(a) PVC powder, (b) Residue

Q) TTmm

Fig. 3. SEM photographs of residues in NaOH solution for 5h at 230°C.
(a) 0.01M, (b) 0.02M, (c) 0.1M, (d) 0.2M, (e) 0.5M, (H) M, (g) 2M
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Table 2. Degree of dehydrochlorination of residues for 5 h at

230°C.
NaOH concn./M DHC (%)
0.01 52
0.02 61
0.1 71
0.2 89
0.5 97
1 97
2 95

DHC : Dehydrochiorination

Table 3. Degree of dehydrochlorination of residues in NaOH
solution at 230°C.

NaOH concn/M Time/h DHC/%
oot (5) 542
0.1 (5) 781
2 ;

DHC : Dehydrochlorination

(d)

01 mm (f)

Fig. 4. SEM photographs of residues in NaOH solution at 230°C.
(a) 0.01M Oh, (b) 0.01M 5h, (c) 0.IM Oh, (d) 0.IM 5h, (e) 0.5M Oh, (f) 0.5M 5h

J. of Korean Inst. Resources Recycling Vol. 13, No. 3, 2004



gHskrste] pVC S BT 41

(d) 250°C (x=95%)

(c) 230°C (x=71%)

Kubelka-Munk

(b) 200°C (x=7%)

f
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(a) PVC powder

Wavenumber/cm™'

Fig. 5. IR spectra of PVC powder and residues in 0.1M
NaOH solution for 5h.
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(a) PVC powder
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Fig. 6. IR spectra of PVC powder and residues for Sh at
250°C.
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