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Abstract — The impregnated alkali metal (Na, K), and the alkali earth metal (Ca, Mg) activated carbons were pro-
duced from the bamboo activated carbon by soaking method of alkali metals and alkali earth metals solution. The car-
bonization and activation of raw material was conducted at 900 °C. The specific surface area and the 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 the used activated carbon. Carbon-NO reactions were
carried out in the nonisothermal condition (the reaction temperature 20~850 °C, NO 1 kPa) and the isothermal condition
(the reaction temperature 600, 650, 700, 750, 800, 850 °C, NO 0.1~1.8 kPa). As results, the specific volume and the sur-
face area of the impregnated alkali bamboo activated carbons were decreased with increasing amounts of the alkali. In
the NO reaction, the reaction rate of the impregnated alkali bamboo activated carbons was promoted to compare with
that of the bamboo activated carbon [BA] in the order of BA(Ca)> BA(Na)> BA(K)> BA(Mg) > BA. Measured the reaction
orders of NO concentration and the activation energy were 0.76[BA], 0.63[BA(Na)], 0.77[BA(K)], 0.42[BA(Ca)], 0.30
[BA(Mg)], and 82.87 kJ/mol[BA], 37.85 kJ/mol[BA(Na)], 69.98 kJ/mol[BA(K)], 33.43 kJ/mol[BA(Ca)], 88.90 kJ/mol
[BA(Mg)], respectively.

Key words: Activated carbon, Bamboo activated carbon, Alkali metal impregnated, Na, K, Alkali earth metal, Ca, Mg,
TGA, NO
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Fig. 1. Isothermal plot of Na impregnated bamboo activated carbon.
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Fig. 2. Isothermal plot of Mg impregnated bamboo activated carbon.
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Table 1. Sample surface area and pore volume

8] FhAaste] Mg BT EEe] S7tell whet 1A S AlE 3hA @il
LERRTE

2] giuEEdRRe] A9 2] 0.2%d | Al AlFo] FHof
)3 1.68% Awj7kA= wgA] o EARhE TS AlgA]2o] A
Al FERIAI T 5.58%, 8.87% Wl v @] thulF-EAd e R the Al
FAZ o] ZA Yebstt. o] 42 AE o] Ak gl glst
A3} zEE o] 27] Algro Algo] EEA| v ars M=
20] PR EHA] 2 QQAte] gt Al whgl |/ o] o A
AR 22 Al )7 ZelR] = Zl o2 S|AHTH18). 015 2 4
3 Ay} vlwete] B, S0 2 BRS AMEE1o]
31884 3171 vjv|sh 42w BESEQo 2 Aatdy) ke
T ZASAIE AFgate] 27 glatE g gl 2hg-el 2lasto] )
bt g Rha) 1% Mg 1 oV 2 eke] 49 52k st
= T Aol 7t SIAIRE Mg B o] 5% o dellA = Fvll 2 AlE ot
3 Ao g F43) A ga o] Yl Zlo g dydr)
Ca 97 €] Af-ol= 1% Ca §H vk @ vhell A e 3=
W57 el o714 Skl o sletaAd st s wat
o] F Ca?] Byl Aide] o] o] & A0E AYE 4 Q.

BET2] ]l 9%k A3 324 -5 ) b7 29 €k861 mYg),
1% Mg B4 TV A EK823 m%g), 5% Mg BRI TIVHE 243t
(480 m%/g), 10% Mg B - k(351 mY/g)= T-3loi FTh
Ca B4 &4t H9% 1% Ca B4t 48759 mYg),
5% Ca YA A1H268 m?/g), 10% Ca B4 v EAIgk
(15 m¥g)= TF3toi Tt o] 9} o] the A ghe] vlsto] FHnjl &
&k Aste] wpah 3453 Ay A MsF dojus A tivt
5 ZAgeto] F7F Algo] wor e o2 £ d7te] A} w9
gko] & A o7 s dr},

Al Aol et Al Ed A 1} tplotel] &3 mIMAE F-35
“Je)shA Table 137} 2t}

A7he] g2 diu E2geke] Al del o $k SEM
Fig. 3¢ YERSITE. oivr 2] -9 23] U3 32449
o] 71zl FEE vl 2793} Y-S AXHA] o] o] g
= Ao w2 vebst o], &) g thv- a2 '

A AT B @ol Bk,

3-2. EMEI0| NO HI2 E4
U g9 'k cofl 9% NO 71A]19] 3 B8 EA1S 15)Y]

Sample Catalyst (%) Surface area (m%/g) Micro pore volume (cm?/g) Notation
bamboo activated carbon - 861 0.2098 BA
Nai q Na 1% 785 0.1829
a impregnate 0
bamboo activated carbon Na 5% 630 0.1562 BA(Na)
Na 10% 595 0.1545
Ki d K 1% 782 0.1987
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d. BA(Mg 1%)
Fig. 3. The SEM photograph of Na, K, Ca, and Mg impregnated bamboo activated carbon surface, x 2000.
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Fig. 5. Effect of Ca amounts on the rate of NO and Ca impregnated
bamboo activated carbon nonisothermal reaction.
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Fig. 11. Determination of reaction order with respect to NO concen-

tration.
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