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W eke] g 91k ﬂl%% e} NO 71A19] BEg 54 AP& dFFA7E ARESto] v %
20~850°C, NO &= 0.1~1.8 kPa W3} Z=710l|A] SIQiT). A3 A}, H2AZE 2417 Ulel] 232o] 5=y, Aik
FE&q FE7F 0.002~0.1 mol/LE S7HE el Wl - AL 1.95 mg Ag/lg E/3%H0.2%)~88.70 mg Ag/g S E
(8.87%)%2 F7H=E AT, Tk AR 54 AollA] S5 A=o] 27}6%% Al Tk A 2343 0.2%L
Hofjo] a1 232 Fo] SR AlgAZo] Haslginh. vl o223 52 NO wheolM= AAF o= 232 tvrg
JEBAAg)C] IR BACl BIste] whgo] SAlEE= Zis & 5 Stk NO Wheollx 9] A slelLf=]= 80.5
kJ/mol[BA], 66.4 kJ/mol[BA(Ag)]Z WERHIL, NO £t ot H*%th 0.63[BA], 0.691[BA(Ag)l°I3iT}.

Abstract — The Ag-impregnated activated carbon was produced from bamboo activated carbon by soaking method of
silver nitrate solution. The carbonization and activation of raw material was conducted at 900 °C. Soaking conditions are
the variation of silver nitrate solution concentration (0.002~0.1 mol/L) and soaking time (maximum 24 h). The specific
surface area and pore size distribution of the prepared activated carbons were measured. Also, NO and activated carbon
reaction were conducted in a thermogravimetric analyzer in order to use for de-NOx agents of used activated carbon.
Carbon-NO reactions were carried out with respect to reaction temperature (20~850 °C) and NO gas partial pressure
(0.1~1.8 kPa). As results, Ag amounts are saturated within 2h, Ag amounts increased 1.95 mg Ag/g (0.2%)~ 88.70 mg
Ag/g (8.87%) with the concentration of silver nitrate solution in the range of 0.002~0.1 mol/L. The specific volume and
surface area of bamboo activated carbon of impregnated with 0.2% silver were maximum, but decreased with increas-
ing Ag amounts of activated carbon due to pore blocking. In NO reaction, the reaction rate of impregnated bamboo acti-
vated carbon was retarded as compare with that of bamboo activated carbon. Measured reaction orders of NO
concentration and activation energy were 0.63[BA], 0.691[BA(Ag)] and 80.5 kJ/mol[BA], 66.4 kJ/mol[BA(Ag)], respectively.
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Fig. 1. Effect of soaking time on the impregnated Ag amounts.
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Table 1. Pore volume and pore surface area
N, adsorption Mercury porosimetry
Sample Surface area (m?/g) Pore volume (cm®/g) Surface area (m?/g) Pore volume (cm®/g)
micropore mesopore micropore mesopore mesopore macropore mesopore macropore
0.0% Ag 787 746 0.322 0.644 172.5 3.88 0.312 0.534
0.2% Ag 739 1167 0.321 0.889 205.9 547 0.372 0.916
1.68% Ag 660 1028 0.286 0.784 204.8 5.06 0.371 0.800
5.58% Ag 652 412 0.268 0.402 95.1 3.09 0.170 0.600
8.87% Ag 648 290 0.256 0.324 74.1 2.71 0.134 0.537
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42 E
SR UiuH-E 982 sho] 23F diubr e Alx Ads
SFaL, o] thub AR NO WHE- A 3lellM o3} 22 dEs

(1) S3F AR QAR 89 57t ST WS s
S7¥eFAaL, AT 247 Yol H o] kA E Qi WAk 8-
ol 3=127} 0.002~0.1 mol/LE Z7Hg olluhe} &3 282 1.95 mg
Ag/g B%H0.2%)~88.70 mgAg/g AT (8.87%)F SV =3I

) thub S SA FA oA 23 Z e S7HrS Al
FY) 9} AL 2342 0.2%U W Helol L 1.68% m7EA]= v
A2 AR R o= Al A 2o A ERAIRE 5.58%, 8.87%
o = m AR R OR= Al 2o] 2] vEbsTE

(3) Hl52 U S NO WH3-2] -9 REE&-2 300 °CellA]
e 2gE o] 700 °C ool w453] 23 ar, 232 vk
IR WhS-S A AT
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@) S2re AFo B3R = thuhF-aAdwhe] 45
80.48 kJ/molo] 32, =3 2 tjuhF-2/d'he] 9= 66.44 kI/mol©]
Rk M=z K= o k] Z-9- 8.99x 10X (atm.min) '] 37, &
AP A | A= 1.59%10%(atm.min) '] 1Tt NO 7
bl i WA UiuEERd ko] 9 0.630190aL, 2342
UFEg e 79 0.69% LERSCE.

=
oo

References

1. Park, S. J., Kim, B. J. and Kawasaki, J., “Studies on Textural
Properties of Activated Carbon Fibers Containing Silver Metal
and Their NO Removal Test! Korean Chem. Eng. Res., 41(5),
649-654(2003).

2. Yim, K. S., Eom, S. Y., Ryu, S. K. and Edie, Dan D., “Microp-
orosity and Behaviors of Metal Particles in Metal(Ag, Cu, Co)-
Containing Activated Carbon Fibers,” Korean Chem. Eng. Res.,
41(4), 503-508(2003).

3. Kim, J. G, Oh, W. C. and Kim, M. K., “A study on Character-
ization of Surface and Pore for Ag-Impregnated Activated Car-
bon’ J. Korean Ind. Eng. Chem., 9(5), 729-733(1998).

4. Bak, Y. C., Cho, K. J. and Choi, J. H., “Production and CO,
Adsorption Characteristics of Activated Carbon from Bamboo by
CO, Activation Method,’ Korean Chem. Eng. Res., 43(1), 146-152
(2005).

5. Yaverbaum, L. H., “Nitrogen Oxides Control and Removal-
recent Developments;” Noyes Data Corporation, N.J., pp. 45-53
(1979).

6. Sloss, L. L., “Nitrogen Oxides Control Technology Fact Book” Noyes
Data Corporation, N.J., pp. 38-53(1992).

7. Feng, B., Liu, H., Yuan, J., Lin, Z. and Liu, D., “Mechanisms of
N,O Formation from Char Combustion]’ Energy Fuels, 10, 203-
208(1996).

8. Burch, T. E., Tillman, F. R., Chen, W., Lester, T. W., Conway, R.
B. and Sterling, A. M., “Partitioning of Nitrogenous Species in the
Fuel-rich Stage of Reburning]’ Energy Fuels, 5, 231-241(1991).

9. Park, H. M., Park, Y. K. and Jeon, J. K., “De NOx Performance
of Catalysts Regenerated by Surfactant Solution]” Korean Chem.
Eng. Res., 49(6), 739-744(2011).

10. Yoon, K. S. and Ryu, S. K., “Removal of NO Using Surface Modi-
fied Activated Carbon Fiber (ACF) by Impregnation and Heat-treat-
ment of Propellant Waste) The Korean Journal of Chemical
Engineering & Fuels, 27(6), 1882-1886(2010).

11. Furusawa, T., Tsunoda, M., Tsujimura, M. and Adschri, T., “Nitric
Oxide Reduction by Char and Carbon Monooxide Fuel, 64,
1306-1309(1985).

12. Chan, L. K., Sarofim, A. F. and Beer, J. M., “Kinetics of the NO-
Carbon Reaction at Fluidized-bed Combustor Conditions,” Com-
bust. Flame, 52, 37-45(1983).

13. Suzuki, T., Kyotani, T. and Tomita, A., “Study on the Carbon-nitric
Oxide Reaction in the Presence of Oxygen)’ Ind. Eng. Chem. Res.,
33, 2840-2845(1994).

14. Teng, H., Suuberg, E. M. and Calo, J. M., “Studies on the Reduction



15.

16.

17.

18.

19.

SHZ O 2R A% NO 71 Hkg 54 813

of Nitric Oxide by Carbon: the NO-carbon Gasification Reac-
tion)” Energy Fuels, 6, 398-406(1992).

DeGroot, W. F. and Richards, G. N., “Gasification of Cellulosic
Chars in Oxgen and in NO} Carbon, 29(2), 179-183(1991).
Teng, H., Lin, H. and Hsieh, Y., “Thermogravimetric Studies on
the Global Kinetics of Carbon Gasification in Nitrous Oxide?’
Ind. Eng. Chem. Res., 36, 523-529(1997).

Aarna, 1. and Suuberg, M., “A Review of the Kinetics of the
Nitric Oxide-carbon Reaction]’ Fuel, 76, 475-486(1997).

Bak, Y. C., “Intrinsic Reactivity of NO and N,0O Gas with Korean
Anthracites) Energy Engg. J, 8(2), 279-284(1999).

Park, S. J. and Jang, Y. S., “Effect of Micrppore Filling by Silver
and Anti-bacterial Activity of Activated Carbon Fiber Surface
Treated with AgNO;) J. Korean Ind. Eng. Chem., 13(2), 166-172

(2002).

20. Chu, X. and Schmidt, L. D., “Intrinsic Rates of NO,-carbon Reac-

21.

22.

23.

tions) Ind. Eng. Chem. Res., 32, 1359-1366(1993).
Illan-Gomaz, M. J., Linares-Solano, A., Salinas-Martinez de Lecea,
C. and Calo, J. M., “NO Reduction by Activated Carbons. 1.The Role
of Carbon Porosity and Surface Area]’ Fuels, 7, 146-154(1993).
Richthofen, A. V., Wendel, E. and Neuschutz, D., ‘“Kinetics of NO
Reduction with Pure and Potassium-doped Carbon) Fresenius J.
Anal. Chem. 346, 261-264(1993).

Park, S. J,, Jang, Y. S. and Kawasaki, J., “NO Adsorption and
Catalytic Reduction Mechanism of Electrolytically Copper-plated
Activated Carbon Fibers]” Korean Chem. Eng. Res., 40(6), 664-
668(2002).

Korean Chem. Eng. Res., Vol. 52, No. 6, December, 2014



