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Removal of Humic Substances on Slow Sand Filtration

Amended by GAC
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Slow sand filtration processes amended with 5 and 10cm GAC layers at top was compared to same

process at bottom in a pilot study for humic substances removal. In case of 5cm GAC layer, the process

amended at bottom was superior to the process at top in DOC and UV254nm removal and same trends

were observed in case of 10cm GAC layer. Head loss developments of the process GAC at bottom were

higher than the process GAC at top so that maintenance of the process GAC at top is easier than the

process GAC at bottom.
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Table 1. Specification for GAC

ltems Values
Raw material Lignite
Apparent density(g/L) 240~300
Specific area(m?g) 1200
Total pore volume(cm?®/g) 1.02
Average pore diameter(A) 100
Moisture(%) 7
Ash content(%) 5
I, value 900
Effective Size 0.8~1.0
Uniformity Coefficient 2.1
Table 2. Specification for Column
ltem Sand GAC Remark
R-1 65cm 5cm On top
R-2 60cm 10cm On top
R-3 65cm 5cm At bottom
R-4 60cm 10cm At bottom
Table 3. Characteristics of raw waters
STD
ltems Average Dev.
pH 7.67 0.43
Temperature(°C) 16.1 12
Turbidity(ntu) 1.28 0.24
DOC(mg/L) 287 063
uva54nm 0.151 0.027
Alkalinity(mg/LCaCO;) 404 45
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Fig. 1. DOC Concentration by Depth in R-2.
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Fig. 2. DOC Concentration by Depth in R-4.
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Fig. 3. Frequency Distribution of DOC Removal Efficiency in
Effluent.

Table 4. UV254 Removal Efficiency by Filtration Depth(%)

20cm 40cm 60cm Eff.
R-2 58 61 70 70
R-4 12 16 56 76
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Fig. 4. Frequency Distribution of UV254 Removal Efficiency.
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Fig. 5. Head Loss Development versus Time.

AFA A M GACE] =YL shiol] =Yk o] v
£ AARE 42 e Aoz agHddd. 1
Bt o]e] Aol oM EHgF, FA B &
4% wdzde me walsh stEolof gt Fig.
SAlM uehd vkt Zo] GACTE 2%l e A%
TAFFe S AdHor dAeA wgket
GACZE bl A8 7252 dwt A=) 9} fabe

Fo0]2 Yebditt. Daniel(1987)& Clinoptlolite & %
gh&ef A o A ANt o FA ) 150 o o2

As11em 4ujo] o3}E Aikatdvia Hus)

SURND e

2 Aol g5l e GAC E8ield

CA#EE Sm/dd A DOCE A AL EBCT
14 480X 63~72%, 28 8F-]| A 78~80% = L}E}s}:
onl GACE ahidl Adstdes vl o 52 AAE
= Eqvt

2. R Al M o] DOC AAELE 3~17%H9
oA YeElton GACES 533 o AAee =
3] e Ao YERT

3. UV254¢] AL o] 70~76%9) A|AES Hee
o] F R AT A AALEE 12~16%Z e



NOIREYRN] =2

Bl S p 193 25, pp. 209-213, 2005
SAE 7838t deks]ojol g Ao 7 ALEHAT} Compilation of Recent Scientific and Operational
Developments, ed. N. Graham and R. Collins.,, AWWA,
A AL pp. 127-145
Fox et al.(1984), Pilot plant studies of slow rate filtration. 7.
AWWA, 76(12): 62
2 A7E A FA 2R EAEATY +AFE Leenheer, J.A and EW.D. Huffman(1979), U.S. Geological
AoA WAY 75493 Adxdad, J1EY w3 Survey Water Resources Investigations 79-4: 116
718 mdA At Edn Malcolm, R.L. and W.H. Durum(1976), U.S. Geological Survey
Water-Supply Paper 1817-G: 1-20
I Page et al.(1996), NOM Removals by “GAC Sandwich™"
AuEd

Collins, M.R. et al.(1989), Modifications to the Slow sand
filtradon process for improved removals of Trihalomethane
Precursors. AWWARF Final Report

Daniel R. McNair et al.(1987), Schmutadecke Characterization
of Clinoptilolite-Amended Slow Sand Filtration, 7. AWWA,
Dec.

Dempsey, L.T. Fu(1994), Pilot Studies of Preozonation and
Slow Sand Filtration, Slow Sand Filtration: An International

213

Modification to Slow Sand Filtration, In advances in Slow
Sand and Alternative Biological Filtration, ed. N. Graham
and R. Collins. Jhon Wiley, Chichester, pp. 267-276
QF73 (2003), NOMAAE 93 d&dupajox GACH
Zololl et A7, WA= E, ASU e et
QH-g 91 (2002), Etet &R ] FHEA, gy

.

o
M



