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Abstract : A study of physical properties and their application using K-powdered activated carbon system
followed powdered carbon dispersion was carried out at laboratory. scale. Two types of K-powdered activated
carbon for the dispersion have been used in this study to investigate the catalytic removal efficiency of pollutants
from the wastewater. From the surface properties obtained for carbon samples treated with aqueous solutions
containing potassium salts, main investigations were subjected to isotherm shape, SEM, EDX and surface
functional groups. K-powdered activated carbons were dispersed to wastewater with pH variation to investigate
the removal efficiency for the color, COD, T-N and T-P. From these removal results of the piggery waste using
K-powdered activated carbon, satisfactory removal performance in the region of pH 6~8 was achieved. The
excellent effects for the dispersion of the K-powdered activated carbon were proved by the above mentioned
properties of the material for adsorption and trapping of organics, and catalytic effects.
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Table 1. Nomenclatures of activated carbon treated with
potassium salts

B od-_r“’ﬂ/ﬂ‘” 25 H)E e 9] T ek Sample Nomenclature
A7 A7z Jepks dde] 2ad 4 Wslel Az 0.01 M KCI + Activated Carbon K1
B Z4F do =54 g yEh s s15e3 M0 0.01 M K,CO3; + Activated Carbon K2
Table 2. The analytical results for the primitive piggery waste
Step CDO(mg/L) BOD(mg/L) T-N(mg/L) T-P(mg/L)
Original Waste Over 50,000 Over 50,000 Over 500 Over 150
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Fig. 1. Nitrogen adsorption isotherms obtained from powdered
activated carbons treated with potassium salts.

Analytical Science & Technology

Copyright (C) 2006 NuriMedia Co., Ltd.



K-PACS] @ H@=2 A7l thak & ] pH} 32 542 2 439

Table 3. Comparison of physical parameters of K-powdered
activated carbon

Parameter

Micropore External ~ Average

Sample Sper(me) Voluﬁle Surface Pore
BETUTIE (cm/g) Area Diameter

(m’/g) (A)

As-received 1592 0.53 1242 18.22

K1 1315 0.42 1105 17.33

K2 1249 0.44 1263 17.61
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Fig. 2. SEM images obtained from powdered activated carbons treated with potassium salts; (a) K1 (x400), (b) K1 (x3000),

(¢) K2 (x400) and (d) K2 (x2000).
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Table 4. EDX Elemental micro-analysis of K-PACs

Elements
Sample
(0] S Cl K
K1 89.54 7.76 0.09 1.31 1.17

K2 90.44 7.48 0.22 0.06 1.66
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Fig. 4. Infrared spectra recorded from the powdered activated
carbon loaded with potassium salts.
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Fig. 5. Variation of UV/VIS spectra depending on pH from
wastewater purified with the powdered activated
carbons treated with potassium salts (K1).
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Fig. 6. Variation of UV/VIS spectra depending on pH from
wastewater purified with the powdered activated
carbons treated with potassium salts (K2).

Table 5. Number of Surface Species (meq/g) Obtained from
Boehm Titration

Functional Group (meg/g)

Sample
Carboxylic Lactonic Phenolic Acidic  Basic
K1 0.064 0.066 0.046 0.176 0.023
K2 0.049 0.070 0.021 0.140 0.025
700
= K1
* K2
600 As-recieved
ool ™
) . 4
@ "\
E | \
g \
o N
Q EY ]
300
200 _ "--....____ .__.-,..."
2 4 6 8 10 12
pH

Fig. 7. Results of COD removal effect depending on pH by
potassium-powdered activated carbon for the piggery
waste.
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Fig. 8. Results of T-N removal effect depending on pH by
potassium-powdered activated carbon for the piggery

waste.
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Fig. 9. Results of T-P removal effect depending on pH by
potassium-powdered activated carbon for the piggery
waste.
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