CLEAN TECHNOLOGY, Vol. 12 No. 3, September 2006, pp. 175~181.

H2@e} FEE0| Che L[|} JIHS SASY

Adsorption characteristics of the sericite and diatomite for ammonia gas
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Abstract —The feasibility of the use of porous fossil diatoms for indoor air pollution control was investigated
via the characterization of physical and chemical properties. The fossil diatoms were observed by
SEM(Scanning Electron Microscope). Diatomite had well-distributed pores below 5 nm and relatively large
surface area compare to sericite. However, no porosity in sericite was found. Results showed that diatomite
had better performance than sericite in respect to porosity and large surface area. But diatomite which is
thermally treated at 950°C has no porosity and low surface area because of combustion of fossil diatoms
or calcination of inorganic oxide at high temperature, and has poor adsorption capability of ammonia gas.
In conclusion, porous diatomite has relatively high performance to adsorb noxious chemical compounds, such
as ammonia gas and VOCs.
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Scheme 1. Adsorption experiments of the ammonia gas using the sericite and the diatomite.
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(d)

Figure 1. The surface analysis of the refined sericite and diatomite from Scanning Electron Microscopy (a) SEM
image of the sericite (2000) (b) SEM image of the diatomite (1500) (c¢) SEM image of the sericite

(5000) (d) SEM image of the diatomite (5000).
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Table 1. Quantitative and qualitative analysis of the sericite and diatomite (XRF analysis).

Metal Oxide Content (wt %)

Material
si02 A1203 TiOz F6203 MgO CaO Nazo K20 MnO PZOS *LOI Total
Sericite 60.45 13.39 0.63 4.63 1.54 0.92 1.20 2.15 0.03 0.10 15.28 100.33
Diatomite 60.61 25.26 0.15 1.17 0.74 0.42 - 8.18 0.01 0.24 3.30 100.09
* LOI (Loss On Ignition) : &G el 23t WA= dGE A el st &%
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Figure 2. TGA data of sericite and diatomite.
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Figure 3. Powder X-ray diffraction patterns of the serite
and diatomite (heat treatmet at 105C).
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Table 2. Elemental composition(wt%) of C, H, N, S
according heat treatment.

Elements C H N S
Sericite (105C) 0.13 0.22 - -
Sericite (950°C) 0.19 0.06 - -

Diatomite (105C) 3.22 1.24 0.03 0.29
Diatomite (9507C) 0.11 0.06 - 0.04
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Figure 4. BET analysis of the sericite and diatomite (heat treatment at 105C).
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Figure 5. BET surface area of the sericite and diatomite
according to particle size and thermal treatment.
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