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Retrospect on Refractories in Water Treatment

Dal-Sik Woo and Sang-Ho Nam

Department of Environmental Engineering, Kon-Kuk University

ABSTRACT

As a basic experiment to develope biological pretreatment process in water treatment, the exper-
iments on biodegradability and isothermal adsorption of activated carbon were performed or refrac-
tories such as humic acid, NH;-N, phenol and ABS which caused the problems in drinking water
treatment. Also, the treatabilities on humic acid were examined in the continuous flow type reac-
tors.

The removal efficiencies of humic acid, NH:-N, phenol and ABS in the biodegradable experiments
for 5 days were 20.1%, 73.4%, 91.7% and 97.5%, respectively.

In the isothermal adsorption test of refractories on activated carbon to be used as a media
in the continuous flow type reactors, ABS and phenol are adsorbed easily, but humic acid and
NH.-N are difficult to be done.

The removal efficiencies of humic acid in granular activated carbon(GAC) reactor were about
7-8% higher than in biological activated carbon(BAC) reactor. The removal efficiencies of humic
acid in biological fluidized bed(BFB) reactor were about 30% in GAC media, but were almost
zero in sea sand media.

Keywords : Biological pretreatment process, biodegradability, isothermal adsorption, humic acid, bio-
‘ogical fluidized bed
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Fig. 1. Schematic diagram of biodegradable reac-
tor.
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Table 1. Analytical methods of water quality

Items Analytical methods

Temperature Alcohol thermometer

pH Digital pH meter(CORNING lon
Analyzer 250)
DO Membrane electrode method(YSI

Model 57)

Turbidity Nephelometric method(HACH
Model 2100A Turbidimeter)

Alkalinity Titration method

BOD Standard method(18th)

NH;-N Indophenol method

Humic aicd  UV-VIS spectrophotometer(Shimadzu,
Model No. UV-240)

Phenol Standard method(18th)

ABS Methylene blue method
SS & VSS Standard method(18th)
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Table 2. Properties of NORIT ROW 0.8 SUPRA

Classification Unit Value
Apparent density g/l 380
Density backwashed drained g/l 335
Moisture (as packed) % 2
Ash content % 8
Phenol adsorption % 6
Iodine adsorption mg/g 1,100
Total pore volume cm'/g 1.0
Dechlorination halving value cm 4
Ball pan hardness % 94
Aerstion tank
Acrator
aaa
GAL & BAC reactor
EMuemt
tank
| ¢
hd
J" ¢
—8‘ Flewmeter
inflocat  jafiment tank
pump
Fig. 2. Schematic flow diagram of BAC & GAC reac-
tor.
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Table 3. Media in column

Media Depth

GAC(NORIT ROW 0.8 SUPRA) 40 cm

Sand (0.84~1.41 mm) 13 cm

Gravel (2.0~5.0 mm) 10 cm
Effluent 3

:. ] Aerstor

ghﬁumlpump

influent
tank

<

Magnet pump
Fig. 3. Schematic flow diagram of BFB reactor.
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Table 4. Composition of Nutrients

Sang-Ho Nam

Table 5. The quality of raw water

Components Concentration(mg/{) [tems Min Max Mean
K,HPO, 21.75 Water temp.(C) 6.5 24.5 169
KH.PO, 85 pH 6.9 7.8 73
Na,HPO,- 12H.0 446 DO(mg/l) 7.5 12.2 9.2
MgSO0,- 7H,0 22.5 Turbidity(NTU) 5.6 37.2 176
CaCl, 275 Alkalinity(mg/!) 27.0 452 352
FeCl:-6H,0 0.25 BOD(mg/I) 1.8 3.0 21
NH,Ci 1.7 NH.-N(mg/D) 0.02 0.21 0.09
pH 7.2 Humic acid(mg/l) 0.32 1.23 0.74

Phenol(mg//) 0.003 0.008 0.005
ABS(mg/D) 0.030 0.231 0.088
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Table 6. Adsorption parameter K and 1/n for objec-
tive substances

Objective substances K i/n
ABS 0.125 0.231
Phenol 0.038 0.33
NH;-N 5.73x10 * 3.019
Humic acid 16410 ° 3.646
557
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Fig. 8. Removal efficiencies of humic acid in BFB
reactor.
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