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Abstract

There is no certain definition about advanced drinking water treatment but it is generally known as
activated carbon process, membrane process or ozone process which can remove non-conventional

pollutants such as taste and odor compounds, and micro-pollutants. There are more than 20 processes

related to activated carbon as adsorber or biological activated carbon in Korea. The saturated carbon by

pollutants can be reused by reactivation. However, the effect of reactivation on activated carbon is not well-

understood in terms of changing physical properties of carbon to adsorption capacity of natural organic
matter (NOM). In this study, the effects of reactivation on physical properties of activated carbon were
investigated by isotherm and breakthrough of NOM. Ash content was increased from 8% to 13.3%. lodine
number is commonly used as an indicator for performance of reactivation. The iodine number was

decreased about 20% after reactivating twice. The degree of reactivation can be evaluated by not only

iodine number but also apparent density.
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Table 1. Characteristics of sand filtered water

Properties Alkalinity (mg/L as CaCO5) pH Turbidity(NTU) DOC(mg/L) UV,54(/cm) UV,;,(fcm)

Sand filtered water 42 7.49 0.1 1.68 0.0154 0.0115
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Table 2. Comparison of reactivated carbons with virgin carbon

Properties \  GAC AER 13| RYMEE 23] THAME
lodine No.(mg/g) 1000 900 810
Ash. weight(%) 8 12 13.3
Hardness No. 90 98 97.5
Apparent Density(g/ml) 0.48 0.50 0.49
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2.4. Mini-column Test
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Table 3. Operating conditions of Mini-Column

Parameter Value
Scaling factor(SF) 96
Size of activated carbon for large column 1.1mm
Size of activated carbon for small column 0.112mm
Column length 5.6cm
Column diameter 3mm
Flow rate 2.54mL/min
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Table 4. Comparison of surface area and micro-pore area before
and after reactivation

Algt 18| AMEF 28] RjMES
Surface area(mz/g) 1005.7 925.2 858.5
Micro-pore area(m?/g) 817.0 663.8 576.0
Micro-pore area(%) 81.2 .7 67.1
Micro-pore volume(cm®/g)  0.408 0.320 0.276

Table 5. Comparison of reactivated carbon properties with virgin
carbon for Cincinnati water works
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Table 6. Comparison of reactivated carbon properties with virgin
carbon for H water plant in P City

Properties \ GAC AEE RHAHE
lodine No.(mg/g) 1,200 1,010
Ash weight(%) 6 1
Hardness No. 99 94.1
Apparent Density(g/ml) 0.47 0.44
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Table 7. Comparison of Freundlich K values and initial concentration for each fraction of virgin and reactivated carbon

Optimized K (error = 2.53%)

F400 - Virgin
Raw water K; values 0 3 28 52
Co=162 Cio (MglL) 0.26 011 0.60 0.66
(mg/L) Cio (%) 1581 6.79 36.89 4051
— o
F400 - React 1 Optimized K (error = 1.89%)
Raw water K; values 0 5 13 46
=162
Co=16 Cio (mglL) 0.23 0.20 0.47 071
(mg/L) Cio (%) 14.49 12.64 2011 43.76
imi = 0
F400 - React. 2 Optimized K (error = 2.16 %)
Raw water K; values 0 7 32 48
Co=162 Cio (MglL) 027 0.24 1.10 0
(mg/L) Cio (%) 16.92 15.09 67.77 0.22
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Fig. 1. Comparison of breakthrough pattern for virgin and
reactivated carbon.

25
°

~ ® Influent ° b
a L °
0 200 Virgin carbon o © o
% .,. B Reactivated carbon o ® e o oo .
£ 15+ ... c. ° [ LR |
& o 0 7]
= ] [ ]
] % °, B lilsvl M %Isvii
@ [“Av4 v
2 10 ° Vv u
) on
§ ve'v

5+ VYEE =
g o5 sow e

=
FeENEEEEEE §
0-0 1 1 1
0 100 200 300

Operating Time(day)

Fig. 2. Comparison of breakthrough pattern for virgin and
reactivated carbon at Cincinnati water works.
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