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Abstract — In the production of activated carbon from PVC, there may be two stage process : the first
stage is the dehydrochlorination of PVC to obtain char rich in carbon and the second is the activation of
char at high temperature to obtain high surface area. The latter process requires high energy consumption
and the yield is very low. Therefore, instead of this process, the method to attach acidic functional groups

on the surface of the char was used.
Compared were two methods of dehydrochlorination of PVC : thermal decomposition by heating PVC
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directly and dehydrochlorination by using sodium hydroxide solution. While the former method gave more
aromatic structures to the char than the latter, the char obtained by either method had basically polyene
structures. Dehydrochlorination by using NaOH solution showed second order reaction and the activation

energy of 21.8 Kcal/mole.

The PVC char was oxidated with HNO3 solution of 3N - 7N concentrations and showed the ion exchange
capacity of 34 m-equivalent HNO;3/ g-char. Although the surface area of the char was not over 8 m2/g-char,
its adsorption capacity of lead ion was nearly the same as that of activated carbon with large surface area

treated with HNOj solution.
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Table 1. Adsorption of Pb ion.
Sample Treatment :rcc:f: Residue (::zt:re
(meqv/g)  (ppm) (%)
Activated NO 0 22.2 37
Carbon 7N HNO,, Shr 153 12 97
350C, 1IN HNO,6hr 0.65 18.5 48
PVC-  275C,3N HNO,, 2.54 6.4 82
1. 5hr
400TC, 3N HNO,,5hr 2,63 3.0 91
Char 400C, 7N HNO,,6hr 3.40 2.7 92

350C, 5N HNOy,5hr 3.75 1.7 95
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NOMENCLATURE

C, Concentration of PVC, mol/1

C, Concentration of NaOH, mol/1

E Activation energy, cal/g mol

K Reaction rate constant 1/mol-hr

M Initial molar ratio of reactants, M=C,, /

CAO

v, Rate of reaction based on volume of

fluid, moles A formed/¢ hr

R 1deal gas constant, Cal/g-mole °K

t Time, hr

T Temperature, °K

Xa conversion of PVC
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