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Mesoporous silicate materials have been used as adsorbents due to the advantage of high specific surface area and regular
mesopores. In this study, conventional mesoporous silicates (MCM-41, and SBA-15) were utilized as adsorbents for gaseous
benzene, one of volatile organic compounds. In the results of the breakthrough curves of gaseous benzene, SBA-15 showed
a higher benzene adsorption capacity in adsorption condition of this study. Especially, compared to benzene adsorption of
zeolite X, that of SBA-15 was higher by a factor of 2.7. With increasing adsorption temperature, adsorption capacity for ben-
zene of SBA-15 was decreased rapidly. This indicates that benzene adsorbed weakly on SBA-15.
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Figure 1. A schematic diagram for gas-phase-adsorption-test-unit. 1: N,
cylinder, 2: mass flow controller, 3: syringe pump, 4: thermocouple, S:
quartz reactor, 6: line heating controller, 7: fumace controller, 8: gas-
chromatography, 9: PC, 10: fumace.

Table 1. Surface Areas and Average Pore Diameters of the Prepared
Mesoporous Silicates

Samples Surfacze area Pore v}olume Dgi*

(m’/g) (cm’/g) (nm)
SBA-15 751 0.872 5.74
MCM-41 1081 0.845 242

Dyt = 4 Va/Asmr : Vi and Agyy are pore volume and surface area,
respectively, calculated by BJH analysis.
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Figure 2. (a) N2 gas adsorption/desorption isotherms and (b) Pore size
distributions of SBA-15 and MCM-41.
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Figure 3. FT-IR spectra of (a) MCM-41, and (b) SBA-15.
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Figure 4. The breakthrough curves of benzene adsorbed onto SBA-15,

MCM-41 and zeolite X (Adsorption temperature = 303 K, benzene in-
jection rate = 0.3 pL/hr).
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Table 2. Benzene Adsorption Capacities of Mesoporous Silicates and
Zeolite X (Adsomption Temperature = 303 K, Benzene Injection Rate
= 0.3 pl/hp

Samples Adsorption capacities (umol/g)
SBA-15 130.2
MCM-41 232
Zeolite X 48.0
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Figure 5. The breakthrough curves of benzene adsorbed onto SBA-15 at
different adsorption temperature (Benzene injection rate = 0.9 pL/hr).
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Figure 6. The breakthrough curves of benzene adsorbed onto SBA-15 at
different adsorption temperature (Benzene injection rate = 1.8 plL/hr).

E Flgure 59} F1gure 60l TAISHIATE WA Figure 501] A Al &)

7} 5555 WAl S350 953] HAAads g0 5 it
Sé‘%Eﬂ 303 K wli= ©F 30 minolA] 2ol hashda] A2 40
min7 el F2o] EalE= 0w vebgth sA%E 2571 323 K&
S7Febd ¢F 25 minZdol F&o] E3tHGl oM, HAAo] FH 2Tt
343 Kol A8 A3 to] F&o] E3E ek o] Figure 6°1
A& FLEHA YERLTE Figure 6> T 2712 TUshH, that #Al
o] £R1& %7} Figure 59 7Z-%-Ruk F vl 76kl wjo] xS
sby} FMolrk WAl Fl&Ee] Frlo weh WAl ohukA Y
AAZA QL HE 2] Wsl= AL gle A oE Yebsth 713e] 74 5

J. Korean Ind. Eng. Chem., Vol. 19, No. 4, 2008



456

Table 3. Benzene Adsorption Capacities of SBA-15 in Various Adsorption
Conditions

Adsorption temperature

Adsorption amounts

(nmol/g) 303 K 323K 343 K
Benzene injection 0.9 pL/hr 93.0 48.6 9.98
rate 1.8 pL/hr 142 55.4 26.4
160
S wl QO
o
g L
= 120 —O— Benzene injection rate = 1.8
t —&— Benzene injection rate = 0.9
>
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£ ]
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Figure 7. Benzene adsorption capacities of SBA-15 at different adsorp-
tion temperatures.
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