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Adsorption and catalytic ozonation of aquatic organic compound
by acid-treated granular activated carbon
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Abstract

Humic substances is accounted for for the largest proportion in natural organic
matter(NOM) and NOM is widely distributed in varying concentration in all aquatic
and soil. They can affect water quality adversely in several ways by contributing
undesirable color, complexing with metal and vyielding metal concentrations
exceeding normal solubility. Ozonation is one of the efficient treatments for
degradation of humic substances which cause some problems in water treatment.
Especially, the combination of ozone and granular activated carbon was applied to
degradation humic acid in aquatic system.

The aim of this work to test the available of acid-treated granular activated
carbon as catalyst in the ozonation of humic acid.
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Keywords : Humic acid, Natural organic carbon, Ozonation, Advanced oxidation
process(AOPs), Granular Activated Carbon(GAC)
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F 2 A (Humic Substance) & - 2&9] #3 FARE Rt A WA gle] el
AFERRH fste] 1Rt HE AT G AEg fueta, FRol=R EAste F4Ale
7 wae A §7] ¥E(Natural Organic gl e wgAY AT FHE A
Matter : NOM)Z 2=AA s} EXAo] da] Rxs) A oHZEe A FFe] d]lel HYIE &Y, TE&
To9th BARe FAAe &F 7] wBA 2 FrEde e A= FoHLR]
(Dissolved Organic Carbon : DOC)9| 7} @& ofefdt fr7ledel Aol aatshAe](Advanced
nRg AAse Al 2A4RA, EFd Fwgg  Oxdation Processs AOPs)9} o] &) &= @l df
3 A4 B A1kl B - shety Sado) ¥l Ha glew, A ARAS 2t = OH
wjo tlzma gotg Bap pxi ok 4 glon, g Z (e OH)S AAAA #7129 s 5&S
thoret Edol} = A uwi oy dum G A 3]~ [5]. 53], GAC(Granular Activated

Carbon)& A3 04/GAC £F 34L& o9& W8
zo FAHYTS =¥/ vHor, oE Aty
* Zrddistn et g st AAraA W oopyer 2] FHeHE ol&etd o4
o gAiista #BFEetst algE, ol SupAl, Al S B3P & ok =¥ O/GAC T4oA <
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Table 2 Experimental condition

Catalyst

Initial[HA] 20 ppm
Inflow rate 30 ml/min
Initial pH pH 10
Reaction time 120 min
GAC, NA-AC,

HA-AC, SA-AC, AA-AC

Catalytic amount

10 g

Ozone dose

0.08¢~0.12 g Oz/g DOC
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Fig. 3 pH variation of humic acid
with reaction time
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Fig. 4 UVass decrease of humic acid Fig. 5. TOC removal of humic acid
with reaction time with reaction time
AEekA] ke A A &2 A ol FAAAY Frlerre 4 AAHEE <l
715 Sl o9& &Adete] xslEol U Azt g & Atk FF @42 AL FFHA AT
o] Ayt FolE FFE L] AA TUMEIAE A TZ, 294, 3Ad 3 dFE A He
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AALEL F71E0] &4A AgEAS A$ olitst Fobxl Ao w ATHM, ol IAT FWel I
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(d) SA-AC
Photo. 1 Scanning electron microscope of granular activated carbon with acid treatment (x1000)

(b) NA-AC

(e) AA-AC
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Fig. 6 Freundlich isotherm equation

- 131 -



A

oA A AbeE AEstR] ke GACS A
o2 g3 GAC+ WH-#o] Freundlich equation
S nE2s Aog #FdE", 1/ne] 0.1~0.3 MYl
EFHEE g&A02 Fao] dojun e A
o2 JerEch
4, 48

B AT E FleET A Abgste &4

R [}
g8 dow Adstel §71%
&g

PN A

N

[1] Khan, S. D. “Determining the role of the
humic substance in the fate of pesticides in
the environment”. J. Chro. Mat., 99, pp.
1071~1090, 1980.

[2] Braun, G. A, Frimmel F. H., and Schulten,
H. R., “Structural investigations of aquatics
humic substances by pyrolysis—field ionization

spectrometry pyrolysis—gas
chromatography/mass  spectrometry”,  Wat.
Res., 23(2), pp. 1579~1591, 1989.

[31 Ma J., Nigel J. D. G. “Degradation of
Atrazine by manganese catalyzed ozonation

Influence of humic substances”, Wat.
Res., 33(3), pp.785~793, 1999.

[4] <HE<], olFA, ANEY, “adzolA FEIT
T FAAAHS)e] &Aoo gk A7,
o] elst7g &+ 8k3] %], 22(3), pp.463~461, 2000.

[5] Christoph H., Huang C. P., Chiang P. C,
“The surface charactristics of activated
carbon as affected by ozone and alkaline

Chemosphere, 47, pp.257~265,

mass and

treatment”,
2002.

o
Rin <,

=), A31HA BZ, 2011.

5 4

(61

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

- 132 -

Lin S. H,, Lai C. L., “Kinetic characteristics
of textile wastewater ozonation in fluidized
and fixed activatd carbon beds”. Wat. Res.,
34(3), pp.763~772, 2000.

M. Smisek and S.Cermy. Activate Carbon
Manufacture,
Elsevier, 1970.
J.S. K.S.W.
“Adsorption, Surface Area and Porosity”.
Academic Press, London, 1982.

C.H.Giles, O. Smith, and A. Huitson, J.
Colliod Interface sci. 35, pp.198, 1997.
Fehal oy, “FAdwe] A Al 9% %
w9 Fase FAEAY. §8999

], 4(1), pp.173~176, 2000.

Properties and Application,

Matteeson and Sing.

st714. sk 7l<, 14(2), pp.110~119,
1996.
Stanislav, K. and Ladislav,S. "Handbook of

chemical equilibria in analytical
IB. Toledo, J. R. Utrilla, M.A.F.Garcia and
C.M. Castilla, Carbon, 32, pp.93, 1994

vehe, AAE, RS, ol e, A 3
A e AR T 58 ool
Al Cr(I), Pb(Il), Ni(I1)9] F=54". st

&Y s18rs] =], 8(4), pp.198~204, 1999.



