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ABSTRACT: Chemical oxygen demand (COD), an organic material measurement index, has a limit to the management
of the total amount of all organic materials including non-degradable organic materials due to low oxidation rate. So total
organic carbon (TOC) that can measure organic materials more accurately is introduced and used as a measurement index.
Several environmental companies including company A in Gyeonggi-do dilute raw wastewater first and then treats it with
chemicals. And an activated carbon is used at the rear stage to treat total organic carbon even though various treatment
processes can be applied to reduce TOC in wastewater. There are some problems such as use of a lot of diluting water
and generation of an excessive amount of sludge, so it is urgent to come up with an alternative plan. Therefore, in this
study, an application experiment was conducted on two different methods for improving the TOC reduction efficiency of
waste water from Company A. The first method is the evaluation of the substitution potential of powered activated carbon(PAC),
an adsorbent currently used, by manufacturing cellulose-based graphene like carbon (CGLC). This first study showed that
CGLC had about 10% higher TOC adsorption efficiency than commercial PAC, showing the possibility of being applied
as an alternative adsorbent for PAC in water treatment sites. The second method relates to the removal of TOC by sulfate
radials produced by persulfate (PS) activation. Two activation methods were applied: using CGLC and PAC as carbon-based
catalyst and using the high temperature of wastewater for PS activation. As a result of using PAC and CGLC as PS activation
materials, the TOC removal rate was lower than the adsorption amount of TOC by CGLC and PAC due to excessive chlorine
ions present in the real wastewater. However, as a result of using the high water temperature (55~60C) of the field wastewater
for PS activation, it showed a much greater TOC removal efficiency than PAC alone, CGLC alone, and using a carbon-based
catalyst for PS activation. When PS was injected more than 0.5%, it showed a TOC removal efficiency of 95% or more
within 24 hr. In addition, when PS was injected more than 0.3%, the TOC concentration could be lowered to less than
75 ppm, which is the wastewater discharge standard applied to company A. When these results were summarized, raw
wastewater of high temperature can be treated with a simple process of only adding of PS and discharged by treating
TOC below the wastewater discharge standard applied to company A.
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Table 1. Characteristics of Industrial Wastewater of

Company A

& Ot 2o ot =(045 m)
pH 6.10 6.20
TOC 470.2 mg/L 125.8 mg/L

CODwn 180 mg/L 94 mg/L
2 800 NTU °l’& 3.1 NTU
SS 321 mg/L 0.4 mg/L
Ca 1831 mg/L 1929 mg/L
K 13.25 mg/L 1423 mg/L
Fe 18.73 mg/L 2.139 mg/L
P 2,672 mg/L 1.824 mg/L
Cu 0.127 mg/L 0.088 mg/L
Si 2.815 mg/L 2.797 mg/L
Zn 0.110 mg/L 0.208 mg/L
As 0.216 mg/L 0.202 mg/L
Mn 0.220 mg/L 0.219 mg/L
Mg 4.409 mg/L 4.566 mg/L
Na 231 mg/L 234 mg/L
Sr 0.098 mg/L 0.104 mg/L
Cd ND ND
Pb ND ND
SO4 2.750 mg/L 2.750 mg/L
Cl 385 mg/L 385 mg/L
alk 28 mg/L 28 mg/L

* ND: Not Detected, alk: &Z2]%, NTU: Nethelometric Paultity Unit
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Table 2. Surface Chemical Composition of CGLC”

Binding energy(eV) Assignment Area %

284.6 C sp? 73.85

285.4 C sp’ 5.50

Cis 286.2 C-O 14.11
290.3 -7 6.54

Total - 100.00
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Fig. 5. Adsorption kinetics of TOC removal by (a) PAC (2.0 g/L, 298K) and (b) CGLC (2.0 g/L, 298K) and model prediction
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Fig. 6. Adsorption capacity and intra-particle diffusion model prediction for adsorption of TOC by (a) PAC and (b) CGLC.
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Table 6. Thermodynamic Parameters for Adsorption of TOC by PAC and CGLC

Temperature (K) Ks (kﬁnin (kJL/\mHoI) (J/ﬁo?;K)
298 1.86 -1.54
PAC 308 1.95 -1.72 2.71 14.31
318 2.00 -1.83
298 2.89 -2.63
CGLC 308 2.86 -2.69 -1.2 4.8
318 2.80 -2.73
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