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ABSTRACT

The recycling technology of carbon residue produced from the process of oil recovery in waste tire pyrolysis is significant

in environmental and economical aspects. This study was done to figure out the recycling possibility of carbon residue to acti-

vated carbon. For this, the characteristics of the carbon residue obtained from the commercial pyrolysis process of waste tire were

studied. Also, the variation of pore structure of carbon residue was studied after 1 hour of carbonization at 600
o

C and 800
o

C

and 3 hours of activation at 950
o

C. The specific surface area of the carbon residue was 8.0 m
2

/g and it increased to 548.3 m
2

/

g after carbonization and activation.
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Fig. 1. Schematic diagram of experimental apparatus. 
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Table 1. Proximate and ultimate analysis of carbon residue from waste tire                  (wt%)

Proximate Analysis Ultimate Analysis 

TM Ash VM FC C H N S

Carbon residue 0.1 8.9 7.9 83.1 86.0 2.89 0.39 3.5

Waste tire 0.6 6.7 62.2 30.5 80.0 7.0 2.1 1.6

Fig. 2. X-ray diffraction patterns of (a) carbon residue and (b) activated carbon.
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Fig. 3. BET surface area after activation at 950
o

C(Carbonization temp : 600
o

C).

Fig. 4. BJH Adsorption after activation at 950(Carbonization temp : 600
o

C).
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Fig. 5. BET surface area after activation at 950
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C(Carbonization temp : 800
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Fig. 6. BJH Adsorption after activation at 950
o

C(Carbonization temp : 800
o

C).

Table 2. Effect of carbonization temperature and activation on porosity development

Carbonization temp.

 (
o

C)
Activation

Surface Area(BET) 

(m
2

/g)

Porosity characteristics

Pore Volume (cm
3

/g) Pore Size (Å)

Raw Material 8.05 - -

600

Un-activated 70.73 0.30 236.3

Activated (950
o

C, 3hr) 548.33 0.85 115.1

800

Un-activated 63.07 0.40 284.6

Activated (950
o

C, 3hr) 427.44 0.69 148.5
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