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Effect of Ozonation on Removal of Dissolved Organic Matter by Granular Activated
Carbon Process

Hyo-Won Ahn - Seon-Ha Chae" - Chang-Keun Wang* - Jae-Lim Lim

Korea Institute of Water and Environment, Korea Water Resources Corporation
*Department of Environmental Engineering, Chungnam National University

ABSTRACT : The objective of this study was to evaluate the effect of ozonation as pretreatment on the removal of dissolved or bio-
degradable organic matter(DOM or BOM), the variance of DOM fractionation, and microbial regrowth by pilot-scale granular activated
carbon processes in which adsorption and biodegradability was proceeding due to long time operation. Regardless of point of ozonation
applied, GAC processes with ozonation(i.e., Ozonation combined with GAC Filter-adsorber; Pre Os+F/A, Ozonation combined with
GAC adsorber; Post O3 + GAC) compared with GAC processes without ozonation(i.e., GAC Filter-adsorber; F/A, GAC adsorber; GAC)
removed approximately 10 to 20% more of DOC, hydrophilic DOM(HPI), BDOC and AOC after long period of operation that bio-
logical activity was assumed to happen. Ozonation was not found to have a significant effect on the removal of DOC, but caused the
decrease of AOC by approximately 20%. It was found that the fixed bacterial biomass on GAC media did not show a significant
difference between the GAC with ozonation and GAC without ozonation as pre-treatment, whereas the HPC of column effluent was
more biostable at Post O3+ GAC compared with F/A or GAC.

Key Words : Granular Activated Carbon(GAC), Ozonation, Dissolved Organic Carbon(DOC), AOC(Assimilable Organic Carbon), BDOC
(Biodegradable Dissolved Organic Carbon)
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Fig. 1. Schematic diagram of pilot plant.
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Table 1. Characteristics of GAC columns

+
Class. o GAC Filer-Adsorber A(?s[;rlcoer GAPgS/t\((1)530rber
Process Pre Os+F/A F/A GAC  [Post O;+GAC
EBCT(min) 14 14 14 14
Velocity(m/d) 144 135 135 135
Flow Rate(m’/) 12.1 8.31 8.31 12.98
Area(m’) 0.08 0.0615 0.0615 0.0962
GAC 140 131 131 131
?:;t)h Sand| 25 25 25 25
M Grave] - 40 40 40
€ | gs* |GAC 1.2 1.2 0.68 0.68
<11 (mm)|Sand| 0.6 0.6 0.6 0.6
2 |yoe GAC 1.5 1.5 1.7 1.7
Sand 1.53 1.53 1.53 1.53
GAC Type |Calgon F820(Calgon F820|Calgon F400|Calgon F400
Underdrain System|  Block Strainer Strainer Strainer

*ES(Effective size)
**UC(Uniformity coefficient)

Table 2. Characteristics of Pre-Ozonation, Post-Ozonation

Class. Type Pre Ozonation Post Ozonation
Contactor Type Inj¢3ctc>IrJ+Ij sf:::c mixer Injectogf sf::tiwc mixer
Size 230 x 4,800(H) 1300 x 4,800(H)
Effectives Size 230 x 4,200(H) 1300 x 4,200(H)
No. of Contactor 2 4
(ms/zocl;;lltl;ctor) 0.174 0.30
Contact Time(min) 5~15 5~15
Dosage(mg/L) 0~3.0 0~3.0
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S8 FE3L, HPI= F354 93 +4& 5343 DOM
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Fig. 2. Removal of DOC at GAC and Post O;+ GAC over
the BV interval; (a) Concentration, (b) C./Co,.
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Fig. 4. Removal of DOC at GAC, Pre O3+ F/A and Pre O;+
F/A over the BV interval; (a) Concentration, (b) Cc/Co.
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Table 3. Removal efficiency of DOC at GAC processes over
the BV interval

Interval BV)| ¢ I 11 111 v
Processes (0) | (31,000) | (62,000) [(96,000)[(134,000)

GAC(%) 80 52 40 33 37

Pre O5+F/A(%) 61* 52%* 52 43 -

F/A(%) 82 55 41 32 35

Post 03+GAC(%) 80 56 38 43 42

*Removal efficiency at the BV 1,200
** Average of removal efficiency at the BV 1,200 ~31,000
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Fig. 8. The average HPC and biomass at F/A, GAC and Post
03 + GAC processes ; (a) HPC, (b) biomass.

Table 4. Average concentration of dissolved organic carbon on
GAC processes effluent and biomass on GAC media

Class. DOC | HPI |BDOC| AOC HPC Biomass
(mg/L)|(mg/L)|(mg/L)|(ng-C/L)(CFU/mL)|(nmol-P/mL)
F/A 1.2 | 055 - 97.7 2612 157
GAC 1.1 | 058 | 030 | 944 2930 198
Post 03+GAC| 1.0 | 047 | 026 | 774 800 176

*Average concentration at I1I interval(BV 31,000 ~62,000)
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