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Manufacture of Iron, Copper and Silver lons Impregnated Activated Carbon

Seung-Cho Park - Seong-Woo Choi

Department of Environmental Engineering, Dong-A University

ABSTRACT : The adsorption ability of polar and toxic substance was greatly enhanced by treating activated carbon with acid solution and
impregnating iron, copper, or silver by using in 0.1 M FeSO; - 7H,O, CuSO; - 5HO, AgNO; 300 mL per activated carbon 50 g. Physical
and chemical properties of the metal impregnated activated carbons were measured using specific surface area, pore volume and size dis-
tribution, scanning eletron microscope(SEM), adsorption isotherm. When activated carbon was treated with acid, the quantity of impregnated
metal increased about 1.3 times since the micropores were converted to mesopores or macropores. Both the physical absorption by micro-
pores and chemical absorption by metal jons could be achieved simultaneously with the metal impregnated activated carbon because the
capacity of micro pores did not change even after metal ions were impregnated.
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Table 1. Comparisons of coconut shell activated carbon
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Table 2. Analytical methods and instruments

Characterization CAC
Raw Material Coconut Shell

Type Granular

Bulk Density(g/cc) 0.43~0.48

Hardness 95% min

Moisture 5% max

Ash 5% max

lTodine Adsorption(mg/g) 1,100 min
pH 9~11
) 4x8 mesh 1,033
Spe/:f:(rfz‘;g“e $x16 mesh 1,055
16%30 mesh 1,071
4x8 mesh 0.6813
Vz‘l’:lﬂef:crfg) 8x16 mesh 0.6937
16x30 mesh 0.6945

Average Pore Diameter(A) 18~27
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Items Unit Method and Instruments
Atomic Absorption Spectrometry
Fe, Cu, Ag mg/L (Ferkin Elmer AAnalyst 100)
Sepecific ) Nitrogen Gas Adsorption System
surface area & (Micromeritics ASAP 2010)
Pore size A Nitrogen Gas Adsorption System
distribution (Micromeritics ASAP 2010)
Scanning Electron Microscope
SEM i (ISM-6700F)
pH - Istek Model 725P
23 &M

A7 B3 &gl A3dE 94599 ¢ dAEFTER
B 2743(AAS, Ferkin Elmer Aanalyst 100, USA)E o] &3}
4 g% FAEEE 2Yse] TG TA YU F=
A EAQS wotsly] 95l ASAP 2010(Micromeritics instru-
ment Co., USA)S Al&35le A4AE FFAAA vREEA, A
284 9 BEEE 23393 FMASH AR g2
BAs7] Y5t 2973 &4 A (mercury porosimetry)S
o] &3 Fg TSI ARG AA AR EAYE,
Ay 2 AMETI71E2 Table 201 Yepi Ao
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48, 8x16, 16x30 mesh oFAZt BAEHCAC)S]
72, & 429 FAES Fig 201 YA

Fig. 1§ EW of}Z &4¢ 9 9 FFF2 48
meshell A= 18.04 mg Fe/CAC g, 816 mesholl A& 19.66 mg
Fe/CAC g, 16x30 meshollA+ 20 mg Fe/CAC golom
29 FBZZEL 4x8 mesho) A= 6.00 mg Cu/CAC g, 8x16
mesho] A& 10.12 mg Cw/CAC g, 16x30 mesholl A+ 10.27
mg CWCAC golQith. oAzt % S¥9 =9 FFF2
4x8 mesho| A& 35.56 mg Ag/CAC g, 8x16 meshdAj=
4174 mg Ag/CAC g, 16x30 meshol A& 4224 mg Ag/CAC
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Fig. 1. Amount of metal impregnation with CAC in various
mesh size.
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Fig. 2. Amount of metal impregnation with CAC, CAC".

Table 3. Specific surface area, pore volume, and average pore
size of activated carbon respectively

Item |Specific Surface Average
Area(mZ/g) Pore Dia-
Sample\ | BET |Langmuir| Total | Micro | Meso | Macro | meter( A)

CAC [1055.10{ 1395.33 {0.6937|0.3914 [0.2549|0.0474 | 27.3962
CAC* [1021.361376.92 [0.7137(0.355610.2823[0.0758 | 30.6137
FeCAC®|998.60| 1311.96 |0.6929 0.3537|0.2719]0.0673 | 28.7572
CuCAC*[1002.32] 1325.93 |0.7034 [0.3544 |0.2801 |0.0689 | 28.1202
AgCAC™[1012.73{ 1363.32 |0.6888 [0.3591 0.27350.0562 | 28.9173

Pore Volume(cm'/g)
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Fig. 3. Adsorption isotherms of N, at 77K for Fe, Cu, and
Ag impregnated activated carbon.
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Fig. 4. Pore distribution of CAC, CAC*
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Iron Copper

Silver

Photo. 1. Scanning electron microscope of metal impregnated after acid treated coconut shell activated carbon.
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Fig. 5. Pore distribution of metal impregnated CAC".
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