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Abstract — Desorption reaction characteristics of the commercial activated carbons which were used for the removal
of industrial odorants were investigated. BET specific surface area was analyzed to investigate the chemicophysical
property of activated carbon. Adsorptivity of activated carbon was estimated by iodine number. Thermogravimetric ana-
lyzer (TGA) was used to investigate the desorption characteristics. Activation energies and reaction orders for reaction
characteristics according to adsorption and desorption of activated carbons were estimated by employing the Friedman
method and Freeman-Carroll method. Adsorptivity of reprocessed activated carbons were significantly lower than that
of fresh activated carbons. In this study, it was found that the activation energies were 15.9~23.4 kJ/mol in Friedman
method and 22.7~33.8 kJ/mol in Freeman-Carroll method.
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Table 1. BET specific surface area and total pore volume of the industrial
activated carbon

Adsorbent Grade Sper(m?g)  V,Pem’/g) R(A)
Pellg  reshactivated g0 0.59 183
carbon

“BET specific surface area.
bTotal pore volume.
“Average pore diameter.
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Fig. 1. Desorption characteristics of activated carbons at 240 °C
with heating rate of 10 °C/min.

Table 2. Amount of adsorption and desorption of activated carbon

Fresh activated Reprocessed activated

carbon carbon
Amount of adsorption (Wt%) 25 11
Amount of desorption (Wt%) 16 9
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Table 3. Iodine values of activated carbon

Fresh Ist 2nd
activated carbon  desorption desorption
lodine value (mg/g) 1,050 850 790

e AR AV 278 9] Al R AR A A o] A
oo Tlo] Qlore w=9l% gt gk A
o F2# 5AE AP Slel 22 F2 el uhE s
AR A oF 11wl f71=do] FHEO] 12k el vl
44%°] & ?ﬂ o] A A ualnt

Weight %

d

&
o] H]—Dl—a‘]— 7:] 9 = —S—Z}QO] lrf—l—l kvl _ﬁ_i]—zﬂé S 2}k ,{[: %1‘_:
wHo] Ak PR FAFAKSM 1421-1993)0] w=d @ o e
LEZI7E 1,000 o3 SJek FHsEo] 9%k Ao R
e, 2 A AR RS 2 2 =7 1,0500% FA
el %’—’%Jé & Qlek. Algel] o ERE FHATIAL 2

Time (min)

Fig. 3. Effect of heating rate on desorption for time (1st adsorption).

2= | =S
A7 F B Qo Tr1E 2% A3 85008 FH5 o] 9 10
olflom, 23 W Foli= 79007 FgHo] NHESE A )
o FASYol Pase 2 & ik o i

Fig 29} 39 A 3 7 40el i ksl A 13
7h} £xof wet eItk 584571 20 °C/ming! o—r°ﬂ Wil :
A 5 oF 208 wlol] oA EAo] BAFIo 10°Cmingl B o VY
FOIRE 402, 5°C/mind) Aol 608 Wl SFAREAL W] B as) |
AR $LET} Bl SR Lro] g e Jg=e) 7] 2 Lok
717} kA JER R A0 Hol, 58 SE4roln] e ] P
o] whaA RS = 2L o Yk A ALBHF YA T
= Aol 28] I LE170°C W FAHE TRz & 7
geto] Fulolo] Slof 59l ARIE A hEA eaEE gS 7

Nt

== 7F *?E'E“ éx* 7] ol 2 =Rl A= 5-20 °C/ : — .
min®] G 7SR FAE = ek tEral = 5 9l o 20 4 8 80 100 120 140
Fig. 4°ﬂ 2x} F24 5 e S5l SR EE el

Time (min)
Atk S5 57) 20 °C/mingl 73-¢-ofl ARAAIZ 5= 204 whe]l o1

Fig. 4. Effect of heating rate on desorption for time (2nd adsorption).
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Fig. 5. Kinetic analysis by the Friedman method (1st adsorption).
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Fig. 6. Kinetic analysis by the Freeman-Carroll method (1st adsorp-
tion).

Table 4. Activation energies measured by the Friedman method

E (kJ/mol)
1st adsorption 234
2nd adsorption 159
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Table 5. Desorption reaction orders and activation energies determined by the Freeman-Carroll method

5 °C/min 10 °C/min 20 °C/min
n E (kJ/mol) E (kJ/mol) n E (kJ/mol)
1st adsorption 0.99 25.1 0.95 24.1 0.78 22.7
2nd adsorption 0.92 33.8 0.89 333 0.79 23.6
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k : reaction rate constant [min~']
n :reaction order
R : gas constant [8.314 J/molK]
t :reaction time
T : reaction temperature [K]
X : conversion
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B : heating rate [°C/min]
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