Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.5.1

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 5 pp. 1-6, 2021

2714 92429 FHA AL 2 FASY A7
zHzE

Development of Adsorbent for Vapor Phase Elemental Mercury and
Study of Adsorption Characteristics

Namjun Cho
School of Energy Materilas & Chemical Engineering, Korea University of Technology & Education

2 % I wiEE 22 AEEHA G AATAH 2 9 3= YA D AREA 44T AshE Fh
= Aot Z0E A Agt SEHHA WiETtAY FY)e2 AAE
Ao a2 st AHE-S aestal k. % ?i%wHH% Mgt A4du] wiE7EA 39 37149 9a2S Al
25 2 32 B4 ARG 30°CoA 37142 3 ZA}

A} #—E—E‘i 802 Ag3te &4 Darco FGD EHHI AE)7F Y229 MCM-419] 49+ oF 35 %o 335+
1% 2 1.5% TS AL 133 %7HA S7HtL, He AT oNA 343t 842 va Y A& 523 %Y 5&S
E} ESE 30 °C, 80 °C ¥ 120 °CY =4 F&5S RARE A3 80 °ColA 7Y 58 S35 Ukt
MCM-412 A7t YeRHE Z271 Axs] off § GRS 5= 9lS B8 S48 A8 39 L8=e 494

BAHoR At A 7HsAdol glol 7MY ARH7A] YL YUk

l‘>

Abstract Mercury, once released, is not destroyed but accumulates and circulates in the natural
environment, causing serious harm to ecosystems and human health. In the United States,
sulfur-impregnated activated carbon is being considered for the removal of vapor mercury from the flue
gas of coal-fired power plants, which accounts for about 32 % of the anthropogenic emissions of
mercury. In this study, a high-efficiency porous mercury adsorption material was developed to reduce
the mercury vapor in the exhaust gas of coal combustion facilities, and the mercury adsorption
characteristics of the material were investigated. As a result of the investigation of the vapor mercury
adsorption capacity at 30°C, the silica nanotube MCM-41 was only about 35 % compared to the activated
carbon Darco FGD commercially used for mercury adsorption, but it increased to 133 % when
impregnated with 1.5 % sulfur. In addition, the furnace fly ash recovered from the waste copper
regeneration process showed an efficiency of 523 %. Furthermore, the adsorption capacity was
investigated at temperatures of 30 °C, 80 °C, and 120 °C, and the best adsorption performance was found
to be 80 °C. MCM-41 is a silica nanotube that can be reused many times due to its rigid structure and
has additional advantages, including no possibility of fire due to the formation of hot spots, which is

a concern when using activated carbon.
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AF Z1f MCM-41 ¥/ S E2kado] 2¢
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HE 7L 59 & 1.320 mLe TEOS(Tetraethyl
Ortho Silicate; JUNSEI, 95 %)& 7Fstal 1087 wyt
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Fig. 1. Vapor phase elemental mercury
adsorption test system.
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Fig. 2. N2 gas adsorption-desorption isotherm of
MCM-41(base).

Table 1 TAE MCM-417 55 AYZHNA 5
A3t €32 v]AHA|(furnace fly ash)e] BET ®HZ £
HATE HojRth RO HiE Hie} o] AkEu|
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A= AoZ Yegtt Darco FGDQF GL-502 Z+z+
450 m*/g3} 1070 m?/g& FGDO| wEH o] 2k 7
2 Ao 93] 71go] FAt Ao wekHnt wlit
o] 28 YAAEL C(24.4 %), Cu(9.57 %), Pb(8.24
%), Sn(6.17 %), S(2.55 %), Cd (0.37 %) % Fe (0.18
%olom UHA|= HiE AgkE, 3= 9 =
HEQl Aog Azt

Table 1. BET surface area, pore volume and pore
diameter of adsorbents

) BET Pore Ave. Pore
Material .
surface area volume diameter
MCM-41(acid) 928 m*/g | 0.60 cm’/g | 2.3 nm
MCM-41(base) 1180 m%/g | 0.83 cm’/g | 3.2 nm
Furnace Fly Ash 1091 m%/g 1.02 em’/g -
Darco FGD 450 m%/g - -
Darco GL-50 1070 m%/g - -

Fig. 4. SEM and photographic(inset) images
of furnace fly ash
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Fig. 5. Vapor mercury adsorption of Darco FGD
at 30 °C
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Fig. 6. Vapor mercury adsorption capacity of
Darco FGD and FL-50 at various
temperature.
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Fig. 7. Vapor mercury adsorption capacity of
MCM-41 and furnace fly ash at various
temperature.
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Fig. 8. Vapor mercury adsorption capacity of
sulfur impregnated MCM-41 and furnace
fly ash at 30 °C.
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