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Abstract

Technologies that separate and capture CO, from landfill gas are attracting attention as a way to reduce CO, emitted into
the atmosphere. In this study, we aimed to improve the gas separation ability of CO,/CH4 mixed gas by controlling the pores
of activated carbon pellets (ACPs) through chemical vapor deposition of CH, and also investigated the adsorption character-
istics as a function of reaction time. Both the specific surface area and the micropore volume increased up to a maximum
of 997.8 m%g and 0.392 cm’/g, respectively, following the carbon deposition through CH,. In addition, the CO, adsorption
quantity increased up to a maximum of 97.4 cm’/g as the deposition time increased. As a result, the pore structure of the
ACPs could be controlled via the chemical vapor deposition of CHs and the ACPs’ CO,/CH, gas separation performance
was improved. The improved CO, adsorption capacity was ascribed to an increase in specific surface area by heat treatment
and an increase in the volume of below 0.61 nm micropores due to carbon deposition.
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Figure 1. Simple flow chart of chemical vapor deposition of ACP.
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Figure 2. N, adsorptionm—desorption isotherms for the different ACPs at
77 K.

Table 1. Characteristics of the Different ACPs Deduced from the N,
Adsorption Isotherms at 77 K

1004

©
o
1

[=2]
o
1

—o— AC pellet
AC_850-15
—o— AC_850-20
—o— AC_850-25
AC_850-30

Y
o
1

N
o
1

Quantity Adsorbed (cm3/g STP)

0 T T T T T T
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Relative Pressure (P/Po)

Figure 4. CO, adsorption isotherms at pressure up to 1 bar and at 273
K for the different ACPs.

Table 2. CO, Adsorption Capacity of Untreated and Carbon Deposited
ACPs

CO, adsorption capacity

Sample Sger (m?%/g) Vo (cm’/g) Vi (em’/g) Sample (em’/g, 273K)

AC pellet 930.7 0.359 0.417 AC pellet 85.9

AC_850-15 949.2 0.383 0.435 AC_850-15 88.5

AC_850-20 969.2 0.388 0.436 AC _850-20 88.6

AC 850-25 997.8 0.392 0.446 AC_850-25 97.4

AC 850-30 946.8 0.346 0.423 AC_850-30 88.2
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Figure 3. Pore size distribution of the untreated and carbon deposited
ACPs.
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Figure 5. Breakthrough and saturation behavior of CO,/CH,; of (a)
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Table 3. Atomic Percentage of AC pellet and AC_850-25

Atomic percent (%)

Sample
C N (0}
AC pellet 63.99 31.73 4.28
AC_850-25 81.09 11.93 6.98
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