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Abstract

The purpose of this study was to fabricate a ferric nitrate impregnated activated carbon, and the performance for
hydrogen sulfide by adsorption was evaluated. Sodium hydroxide was utilized to control pH in the process during
generation of ferric hydroxide on the surface of the carbon. Critical mixing duration for generation of ferric
hydroxide on the carbon was 48 hrs at pH 1 of the solution, in which the chemical adsorption of hydrogen sulfide
was enhanced. The adsorption capacity of the impregnated carbon increased up to 0.10 g hydrogen sulfide/g
carbon, which was 4.3 times higher than that of the raw carbon. Presence of FeOOH on the surface of the impre-

gnated carbon was examined by X-ray diffraction.
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Fig. 1. Fabrication of surface modified activated carbon.
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Fig. 2. Breakthrough curves of impregnated carbon with
different pH of solution (test samples were made
in the condition of 1 hr of mixing time and 24 hr of
drying).
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Fig. 3. Pore size distribution of impregnated activated
carbon at pH 1 and pH 12 in the solution.
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Fig. 4. Pore structure of the impregnated activated carbon at different pH (observed by scanning electron micro-
scope).
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Table 1. Physical characteristics of impregnated activated carbon by BET analysis

Sample H,S adsorption BET surface area Pore volume Average pore
(Mixing duration, hr) (g/g) (m%g) (cm®/g) diameter (nm)
Raw carbon 0.023 1111.3 0.473 1.702

Impregnated AC (3) 0.061 751.2 0.323 1.720
Impregnated AC (12) 0.054 740.1 0.326 1.764
Impregnated AC (24) 0.053 679.1 0.305 1.798
Impregnated AC (48) 0.100 876.9 0.374 1.708
Impregnated AC (72) 0.065 885.8 0.388 1.753
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Fig. 7. XRD diffractogram of impregnated activated car-

bon compared to raw carbon (impregnated carbon
was made in the condition of 48 hr of mixing time
and 12 hr of drying).

o= FAELY] WEel ded Alom Holw
(Huang et al., 2006), Z71% <349 7|F #H3l= Ab
g o] od3F(Yang et al., 2008; Han, 2001; Shim er al.,
1997) 22 3% 4

B Al Alzd FA=R] AR
Sl pAShGEF] ubgle] AYAdE AL
(Fe(OH);, FeOOH) o] At mmlo] Hzh (4] 3, 4] 4)
Ha, HAE AP S3leae)l Agete] &3}
A& A (A 538 Aoz §3%} Wiecrorek-Ciu-
rowa and Kozak (1999)2] &dFel] 2Jsl zZAlGH S

w
S

st 71848k 3% A 314 A 235

1
r

¥ AFelME 8x 16 meshe] MuiAgAdske:

=22 Fdye 3 A4R A S9E At A
Ak Azl old @A Ere] A=A
ol pH, IHAIZE W ZzA|7be] BEpa Fatel 1)
e Q¥ sefstas Aoz FAeHE
shalstglon, F3A =i S B3 1 FH5A
< ekl & Ade B g 22 AEe
Aot

o] 0.063 g/lgo.z2 7}A+
3

1
Sose] pHL Yeas Fa) 28 SHERA
o
=



ANAE ol gte] ERAHA

9 279 & AE neiFo.
2) MAZAT EREAAT} pH 1614 #])d 24
B wale] v)EHEAL 878.16 mY/go 2 Yok ul,

mx0o) ARE PSR oz FAFYS o
$4% Aoz HR1Sge pH 129] 49wl
o] 9990 m/g2. WA ko, ww7)Fo] A
HE A PAE) JFoz 71Fel FH: B
sl @ & g1l

3) AARARES) Azl F A
o mIXE dge HT S glolort mAzke] A
=z

& ol gt ANE A Fvjal SarsE AR
o) Az FeAE Ssiglor], XRDEA o2 B4
o

ZAtel 2

2 A7e 2R Faus 83/ &
Non-CO, 2417}~ A771<e01 Abgd st (RQ201310
018)7 &I 3o Ao PEATAR]
712 FA4e] 2]$) (2012R1A1A1005320)L Hbo} 4=
35 7).

References

Aslam, Z., R.A. Shawabkeh, I.A. Hussein, and N. Al-Baghli
(2015) Synthesis of activated carbon from oil fly ash
for removal of H,S from gas stream, Appl. Surf. Sci.,
327,107-115.

Banasal, R.C. and M. Goyal (2005) Activated carbon adsorp-
tion, CRC Press., USA., 52-60.

Boubel, R.W., D.L. Fox, D.B. Turner, and A.C. Sterm (2000)
Fundamentals of air pollution, 3rd ed., Academic
Press., 223-225.

Chen, W., R. Paratte, J. Zou, F.S. Cannon, and B.A. Dempsey
(2007) Arsenic removal by iron-modified activated
carbon, Water Res., 41(9), 1851-1858.

Han, J.S. (2001) The effect of the porous texture and the surface
chemistry of activated carbon on adsorption of hy-

| gAeke] Astea 24179

Elop

drogen sulfide, Yonsei University Graduate Thesis.

Huang, C.C., C.H. Chan, and S.M. Chu (2006) Effect of mois-
ture on H,S adsorption by copper impregnated acti-
vated carbon, J. Hazard. Mater., 136(3), 866-873.

Jeong, Y.H. (2005) Activated carbon, DongHwa technique, 96-
100.

Kim, D.J., S.G. Seo, and S.C. Kim (2005a) Removal of odor
containing sulfur compound, methyl mercaptan using
modified activated carbon with various acidic chemi-
cals, J. Korean Soc. Atmos. Environ., 21(2), 155-160.
(in Korean with English abstract)

Kim, J.S., M.C. Kim, S.C. Park, J.M. Seo, J.D. Jeong, I.J. Cho,
K.S. Cha, and G.S. Hwang (2000) Air pollution con-
trol technology, DongHwa technique, 391-404.

Kim, K.H., E.C. Choi, and Y.S. Jeon (2005b) Characterization
of malodourous sulfur compounds in landfill gas,
Atmos. Environ., 39(6), 1103-1112.

Lee, H.Y. and Seoul National University Alumni of Perforation
Laboratory (2002) Catalytic processes, Seoul Natio-
nal University Publishing department, 43-70.

Lee, S.K. and Y.S. Park (2003) Adsorption characteristics of
H,S on the impregnated granular activated carbon
with diethanolamine, J. Korean Soc. Environ. Eng.,
2(25), 567-573. (in Korean with English abstract)

Lee, S.W., G.O. Oh, R.N. Kim, and D.K. Kim (2013) Surface
properties of modified activated carbon for ammonia
gas removal, J. Korean Soc. Atmos. Environ., 29(3),
317-324. (in Korean with English abstract)

Lee, T.Y., J.K. Lee, and J.K. Lee (2009) Determination of Ma-
jor Reduced Sulfur Gases Emitted from Wastes stored
in Environmental Facility Using GC/FPD, J. Korean
Geo-Environ. Soc., 10(2), 37-43. (in Korean with
English abstract)

Park, Y.R., S.H. Hong, J.H. Kim, and J.Y. Park (2012) Arsenic
Removal using the surface modified granular activat-
ed carbon treated with ferric chloride, J. Korean Soc.
Water Wastewater, 26(1), 77-85. (in Korean with
English abstract)

Poulton, S.W., M.D. Krom, and R. Raiswell (2004) A revised
scheme for the reactivity of iron (oxyhydr) oxide
minerals towards dissolved sulfide, Geochimica et
Cosmochimica Acta, 68(18), 3703-3715.

Shim, J.W., K.R. Ko, S.Y. Kim, B.H. Yang, and S.K. Ryu (1997)
Adsorption characteristics of acid, base treated acti-
vated carbon fiber, Theories and Application of
Chem. Eng., 3, 2097-2100.

Sitthikhankaew, R., D. Chadwick, S. Assabumrungrat, and N.
Laosiripojana (2014) Effects of humidity, O,, and

J. Korean Soc. Atmos. Environ., Vol. 31, No. 2, 2015



180 AEF - ol4S - A

rl

CO, on H,S adsorption onto upgraded and KOH im-
pregnated activated carbons, Fuel Process. Technol.,
124, 249-257.

Wan, M.A., D. Wan, and H.H. Amir (2010) Textural characte-

ristics, surface chemistry and oxidation of activated

Xiao, Y., S. Wang, D. Wu, and Q. Yuan (2008) Experimental
and simulation study of hydrogen sulfide adsorption
on impregnated activated carbon under anaerobic
conditions, J. Hazard. Mater., 153(3), 1193-1200.

Yang, N., S. Zhu, D. Zhang, and S. Xu (2008) Synthesis and

carbon, J. Nat. Gas Chem., 19, 267-279. properties of magnetic Fe;O4-activated carbon nano-
Wieczorek-Cuirowa, K. and A.J. Kozak (1999) The thermal composite particles for dye removal, Mater. Lett.,

decomposition of Fe(NOs); - 9H,0, J. Therm. Anal. 62(4-5), 645-647.
Calorim., 58, 647-651.

st 7| 848 3% A 314 A 235



	질산철을 이용하여 표면개질된 활성탄의 황화수소 흡착
	Abstract
	1. 서론
	2. 실험방법
	3. 결과 및 고찰
	4. 결론
	References


