ITHREERE

HELME D BEAEE

I

N 95.&@11; D) ( 22 lf)

TP
O% # - R2H
AT AR T )5 85 © 0901012102
GERENTLFEMKNE
o

AU 3E 1 952063

SRALR EMLHAAEEAN AR TEL

B2 HBFTHAR
Preparation of catalytic activated carbons from betel

palm wastes and applications of chlorophenol-
contaminated soils remediation.
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The study was to prepare the catalytic activated carbons from betel palm
immersed with 0.1 M FeSO, solution and was employed for
2,4-dichlorophenol-contaminated soil treatment. Activated carbons with high porosity
and surface area were by the low concentration salt immersion method. The model
pollutant soils were oxidized with activated carbon and the isotherm behavior were also
investigated. It was found that the 2,4-DCP adsorption capacity of modeling soils, red
soil, slate alluvial soil and sandy alluvial soil. were very small. The pollutant adsorption
capacities of modeling soils were following as: red soil and slate alluvial soil >sandy
alluvial soil. The results showed that an over 95% 2.4-DCP removal can be achieved in
oxidation. The investigation of this study also indicated that the reaction temperature.
initial pH of solution and dosage of oxidant played the important roles in the catalytic
oxidation. The capital and operational cost analysis for the catalytic system was also
performed in this study. The obtained optimum conditions were applied to the process

design of in situ remediation process of 2 A-dichlorophenol-contaminated soils.
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Table 1. Pore properties of activated carbon

0.01M 0.03M 0.05M 0.1M
BET(m%/g) 582 413 542 515
Vi(cm'/g) 0.256 0.186 0.370 0.379
Vmic(cm’/g) 0.190 0.130 0.150 0.146
Vmic/ V(%) 73.6 69.8 40.5 39.0
D(A) 18.6 19.1 30.8 14.7

M A ) AL FRiE ik £ 10°C/min ~ s AL A N; SOml/min -~ Fi R dE CO:

200ml/min ~ # 48 Z8S0TC -

Table 2. Physical and chemical properties of the tested soils

Soil type
Red soil Sandy alluvial so1l Slate aliuvial soil

Texture Clayey loam Siity loam Clayey loam
Sand (%o} 26.2 248 28.2

Silt (%) 41.5 64.2 41.0

Clay (%) 323 11.0 30.8

pH 4.36 7.10 5.86

O.M. (%) 1.76 1.42 3.13

Fe (mgkg™) 41£22 423 + 6.6 540 + 16.1
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Table 3. Capital and operation cost for production of Fe-activated carbon catalyst

Item Cost Unite cost per Kg
Cost’
Oven” NT 95,000 NT 0.25
Labor® NT 18,000 NT0.03
Total NT 113,000 NT0.28
Operational cost per cycle
Material’ NT 150 NT 6.5
Energy® NT 20.5 NT 60
Disposal’ NT 120 NT 5.2
tabor® NT 210 NT 10.68
Total NT 82.38
Total Cost NT 82.66

a: Based on a design life 10 years

b: Cost of all materials to construct pilot plant

¢: Labor Cost for construction (90h at NT$120/h)
d: Raw material cost { coconut shell and inert gas )
e: Energy cost per one tank

f: Disposal per one cycle

g: Labor cost per one cycle

Table 4. Operation cost for Fe-AC oxidation and Fenton treatment (cost/M? wastewater)

[tem Fe-AC Fenton
Operational
cost per cycle
Catalyst 3kg* 472 NT/Kg /200 life time = ——-
material® NT 14.1/ M’ .
H20, 18.64/Kg*0.28kg/M>=NT 521/ M>  18.64/Kg*0.28kg/M’=NT 5.21/ M’
FeSOs4 NT 12/ M
NaOH NT 56/ M’ NT 56/ M’
Energy cost NT15.2( stirring and heating) NT10.2(stirring)
Waste treatment  ----- Should be considered
Total Cost NT 90.51 NT 93.41
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