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Influence of Ratio of Grain Size of Filter to Length of Slender Type Diatoms
on Deposit in Rapid Sand Filter

S BLT - JHRELRT - RIS - BRI
Hiroshi KONNO, Nobuhiro IZAWA, Atsuhisa SATO, Yasumoto MAGARA

ABSTRACT ;Most of algae which affect the filter clogging in water purification process for drinking water are
slender type diatom. In this study, the filtration experiment has been performed using the practical slender diatoms
to clear the mechanism of deposit in the filter. The ratio of filter grain size to the length of slender type ‘diatom is
closely related with the filter efficiency, the headloss profile in filter layer. As the results, it is indicated as follows:
1) the efficiency of filtration is higher comparatively under the filtration of filter grain size,d within about 15 times
of length of slender type diatom,s, but it decreases with ratio of grain size to length of diatom, 2) on the penetration
depth, which is comrespond to the filter depth of the 95% headloss appearance to total headloss for the deposit in the
filter, of diatoms into sand filter layer, under the condition such less than 15 in ratio, dfs, the number of thin filter

layer having depth of grain size for the penetration depth is within about 50 only.
KEYWORDS ; rapid sand filtration, filter clogging, diatom, anthracite, dual-media filter
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SHEDIERIT BEOKBITAEB LTHY Table 1 Chemical composition of culture media

SHHEICBRIT 22 EMTES, UL NaNOs 0.5 ¢ As solution

B s N . K2HPO. 0.039 g H+B0s 2.86 g
KREHOBSHERE L TE D O MgSO.-TH:.0  0.075 g MnClo+4H:0 1.86 g

TRERITHT S 2 EWTEIN, A CaCl; 0.036 g Zn80s-TH:0  0.22 g

L. " N . 3 Na:C0a 0.020 g CuS04+5H20 0.08 g

“thHJMdm®$§§*mT%5mm NaSi0s 0. 058 g NaHo0. 0.02 g
BLUZDHAFND» S BRAEEFR L. ZD citric acid  0.006 g 2504 1 drop

T o EHROEBE % 5 B3 U T AHE KRR
IR U B3R — LITIRT £ 5 7k

ferric citrate 0.006 g
vitamin B: 0.002 g
vitamin Bi2 trace

distilled water 1,000 md

Bs solution

SaFT 5 Be-1 1A RO LB RSO EDTA 0.001 g NH.V0s 0.23 g
o - e As solution 1.0 md CraK2(S04)4=24H20 0.96 g
HEAHT BT S DRASHEN Bs solution 1.0 mo NiS04+6H.0 0.45 g
Woo SEETEED U sk B BRIT = » distilled water 1,000 mQ Na:W04+2H:0 0.49 g
Nitzchia) BT CEEOEXD Ti solution 20 md
F7 (Nitzchia) BTHH. . ZHHEOLK 01N HaS0s 1,000 mb
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Photo. Nitzchia palea
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Fig.1 Reproduction curve of Nitzchia
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Fig.2 Experimental apparatus
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Table 2 Experimental condition

ZATHWABI EbIEfHah TS, gl H—-1053 materials | depth(cm) | diameter(mm)
DB & 510, AR s 2T & B (R anthrectic ) 9R.f L.y
EDEACGEE D IDANAIIKE D, LW - Ty 10K filter 52.0 1. 09
RIS AL &3 2 ABERICEN T, #lo sand gg-g g- gg
(ERBIE DA X < 2L LT ABEER L OMEHNAE S 13.0 0. 46
HHOEBILT HERT, ABERIHT Sy FT = 3.0 1 0:40
ind diatom, Nitzchia
. EREELUTBBICMITOSDIBS Z & length A 100~110
Uzo 755, HIBSRBU PRI RIT & 0 IEORIEHKIE Cum) b e
MEALIRISNS D EE L, ABEBRPORIFEER . concen- A 500
Z3EUK, AP Dy F 7 B AR iR e : ;:?gg
pHEETH B, filtration 100
operation | rate (m/d)
filter run . 6
3. Kb LUK (h)
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DI (d/s) DPBER - 3IF Lwi, G ®
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Fig.3 Changing of removal efficiency with ratio,d/s
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