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The Properties of carbonized and activated RDF
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Abstract : The experimental study has been done for two kinds of pelletized RDFs to investigate
the carbonization effect to the chlorine concentrations, the heating value and the yield of
produced char in variable conditions of the carbonizing temperature and reaction time.
One(RDF-1) is made of 100% wasted plastics and the other(RDF-2) is made of 60% wasted paper with
40% wasted plastics. The screw type carbonizer heated indirectly by oil burner was used for the
experiment and RDF feeding rate was 3kg/hr. The carbonizing temperature was 300, 350, 400 and 45
0C and the reaction time was 5, 10 and 15 minutes respectively. As the increase of carbonizing
reaction time and temperature, the chlorine reduction rate was increased and oppositely the
vield of char was decreased. At the temperature of 400C and reaction time of 10 minutes the
chlorine reduction rate was 60% and the char yield rate was 80% for the RDF-1 and those of RDF-2
were 80% and 75%, respectively. Additional activation experiment to the char produced from RDF-2
was done in the activation reactor by hot steam supply. As the increase of activation time, the
iodine number was increased. At the activation time of 20 minutes the iodine number was 552mg/g
and the yield of activated carbon was 16%.
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Fig. 1 ROF carbonizing reactor

Fig.2 commercially produced RPF

Table 1. Characteristics of RDFs

RDF-1 RDF-2
(commercial) | (artificial)
size(am) dia. 20, dia. 20,
length 50 length 50
. 100% 60% paper,
material plastic 40% plastic
heating value
(kcal/kg) 8,200 4,900
total hlorine
(%) 3.6 6.2
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Fig. 3. Schematic diagram of carbonization
apparatus.
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Fig. 4 Char yield of RDF-1 as a function of
temperature and time
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Fig. 5 Chlorine reduction of RDF-1 as a
function of temperature and time
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Table 2. Properties of Char (400¢C)

item value item I7va1ue
moisture 0.29 % C 75.6 %
combustible] 95.49 % H 9.92 %
ash 4.22 % N 0.85 %
calorie kiz;(l)(/)ig S 0
| Cl 19%
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Table 3. Calorie of RDF-1 and its char
item calorific
value (kcal/kg)
RDF-1 8,148
h 5 min. 8,213
char -
(4007C) 10 min. 7,978
15 min. 8,628
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Fig. 6 Various char by carbonizing time

(left-5 min. mid-10 min. right-15 min.)
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Fig.7 Char yield of RDF-2 as a
function of time at 400 C
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Fig.8 Chlorine reduction of RDF-2 as a
function of time at 400 C
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Table. 4 Weight and calorie change of RDF-2

at 950C
reaction |weight before|weight after calorie
time activation | activation (keal /kg)
(min) (g) (g)
5 12.0671 4.4578 5,700
10 11.2972 4.0325 6,200
20 11,5431 1.9996 6,600
.30 10.9414 1.5735
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