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Abstract The development of a new sorbent for carbon dioxide depends on several factors, such as fast
adsorption/absorption velocity, hydrophobicity, and lower regeneration temperature than commercial
sorbent. In this study, aminosilane grafted activated carbon was synthesized to capture CO2.
Methyltrimethoxysilane (MTMS) and 3-aminopropyl-triethoxysilane (APTES) were used as the grafting
precursor of the amine functional group. The APTES grafting activated carbon showed higher sorption
property than MTMS used one. The characteristics of the separation mechanism of carbon dioxide were
examined by measuring the adsorption capacity according to temperature and carbon dioxide partial
pressure. The absorption capacity of carbon dioxide was similar to amine grafting activated carbon and
activated carbon at 25C, but amine-grafted activated carbon was higher at 75C. The amine functional
group-grafted activated carbon showed higher absorption capacity than activated carbon with a 1%
carbon dioxide partial pressure. Aminosilane grafting of activated carbon was chemically absorbed but
also showed the characteristics of physical adsorption. The reforming activated carbon with an amine
functional group grafted solid absorption/adsorption sorbent would significantly impact the material
engineering industry and carbon dioxide adsorption process. The functionalized sorbent is a
high-performance composite material. The developed sorbent may have applications in other industrial
processes of absorption/adsorption and separation.
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| Raw Activated Carbon(A.C) + Wash (D water -> EtOH 95%) |

Dried at 110°C, 24hr

Add treatment
(Nitric, Nitric+Sulfuric, Sulfuric) + A.C

Stirred for 24hr

‘ Wash two Samples with D.l water |

Dried at 110°C for 24hr

| Grafting in GLOVE BOX (APTES, MTMS) + Toluene |

|

| AC : APTES =1 : x moler ratio |

| Heat at 110°C, Stirred for 24hr |

‘ Wash with EtOH 99%, Filter, Soxhlet Extractor at 78°C for 24hr |

|

| Dried in the oven at 45°C for 24hr |

¥

\ Analysis(TGA, BET, FT-IR) |

Fig. 1. The scheme diagram of amine grafting on
hydroxyl radical derived carbon.
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Fig. 2. Simplified illustration of amine functionalization
grafting procedure[10]
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Table 1. Metal precursor for synthesis of catalysts

Sample Surfazce Pore , Maan pore
Are(m®/g) Volume(cm’/g) diameter(nm)

AC 538.15 0.6457 4.7993
ACN 461.82 0.3187 2.7600
ACM 346.35 0.2100 2.4255
ACMA 117.76 0.1097 3.7257
ACNA 147.61 0.1161 3.1467
ACNM 410.11 0.2724 2.6567

AC : Untreated Carbon, ACN : Nitric acid treated carbon, ACM
. Sulfuric acid treated carbon,

ACNA : APTES grafting on ACN, ACMA : APTES grafting on
ACM, ACNM : MTMS grafting on ACN
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2900cm™olAl NH, 2357cm oAl NH,, N=C=0,
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7} Ukttt (b)ollAl 3428em™, 1558cm™, 1097cm’™,
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Fig. 3. FT-IR spectrum of sample(a : ACNA, b: AC).
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Fig. 4. Carbon dioxide adsorption profile according
to temperature(ACNA, 100% CO2).
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