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Analysis and effectiveness of biological thin layer (Schmutzdecke) on the sand

surface in slow sand filtration processes
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Because of their simplicity, efficiency, and economy, slow sand filters are appropriate means of water treatment for small

water systems. Biological activity within the sand bed have the strongest influence on removal efficiency of pollutants by slow

sand filtration. This report investigated the microorganisms(algae) of slow sand filtration pilot plant at Y water treatment plant.

Data were collected at inflow and slow sand filtration from May to October, 2007. The results indicated that the light exposure

was influenced on microorganism in slow sand filtration according to the formation of algal biofilm.

The relative contribution of biomass and accumulated particulates to head loss development in slow sand filters requires

further study.
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Fig. 3.
A Oscillatoria froelichii2t Chlorella ellipsoidea, B: O froelichii?t Chroococcus varius, C: O. froelichiiRt Kirchneriella irregularis, D: O. froelichii?t Nitzschia
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Table 3. ZAE ZEEX| 2 AX0X|0IM HEE=E =R

Taxon

MAY JUN JUL

AUG

SEP

oCT

HEMTH(HER, Cyanophyceae)
Calothrix sp.

Chroococcus varius
Oscillatoria froelichii
Pseudanabaena limnetica

++ ++

++

++

TZZ(Bacillariophyceae)
Aulacoseira ambigua
Flagilaria capucina
Navicula cryptocephala
Nitzschia sociabilis
Nitzschia sp.

++

++

=ZF(Chlorophyceae)
Chlamydomonas debaryana
Chlorella ellipsoidea
Coenochloris sp.
Monoraphidium arcuatum
Mougeotia sp.
Kirchneriella irregularis
Oocystis sp.

Genus Scenedesmus
Scenedesmus dimorphus
Scenedesmus arcuatus
Sphaerellopsis mantata
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++
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Table 4. ZAZS ZHet AL0IAOIM HEEE 27

Taxon

MAY JUN JUL

AUG

SEP

oCT

HEMTHHEZF, Cyanophyceae)
Calothrix sp.

Chroococcus varius
Oscillatoria froelichii
Pseudanabaena limnetica

++
++

++

X ZF(Bacillariophyceae)
Aulacoseira ambigua
Flagilaria capucina
Navicula cryptocephala
Nitzschia sociabilis
Nitzschia sp.

++

++

++

=ZX2(Chlorophyceage)
Chlamydomonas debaryana
Chlorella ellipsoidea
Coenochloris sp.
Monoraphidium arcuatum
Mougeotia sp.
Kirchneriella irregularis
Oocystis sp.

Genus Scenedesmus
Scenedesmus dimorphus
Scenedesmus arcuatus
Sphaerellopsis mantata

++ ++
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Table 5. ZAE ZEEX| 2 AKX Selols A2EEIE=E

Taxon JUN JUL AUG SEP OCT

Cyanophyceae

Oscillatoria froelichii ++ + + ++ A
Pseudanabaena limnetica

Bacillariophyceae

Aulacoseira ambigua

Navicula cryplocephala +

Nitzschia sp. + + +
Chlorophyceae

Coenochloris sp. + ++ +

Monoraphidium arcuatum 4 +++
Kirchneriella irregularis +
Scenedesmus dimorphus +
Sphaerellopsis mantata
< 50 cells/mL, ++: 50~ 100 cells/mL, +++: = 100 cells/mL

Table 6. TAHS ¥l ALX0{X|0|M Eelols Al2E2g3E

Taxon JUN JUL AUG SEP OCT
Cyanophyceae
Oscillatoria froelichii + +
Pseudanabaena limnetica +

Bacillariophyceae

Aulacoseira ambigua +
Navicula cryptocephala 4 . +
Nitzschia sp. + + T

Chlorophyceae
Coenochloris sp.
Monoraphidium arcuatum
Kirchneriella irregularis
Scenedesmus dimorphus + +
Sphaerellopsis mantata
< 50 cells/mL, ++:50 ~ 100 cells/mL, +++: = 100 cells/mL

Eol 27 AEHY] 4 wjEQlo] ERIEGLoY, 4o A shrar ek
%317] AR 79 o) o= O, froelichiiZ} B WolA]7] 0] WolA|= 9YRE iR JRY 2/ eI
AIZSIAL, 8ol 257 e 8 ERA Y] o Table 37} 40 Uehd vRe} Zo] 11 o] M= o2 & &
<= oFA Rt} weEbA, TR R FE= dArFe] 24 25 VeI, dAkFS AR o2 ojTx] o A= O.
Aol TEpA e o TpR] AR A sl 25 et 4 froelichii7} &9} viEZ} |31, o]e} T 232 FA8t
of Zpo|7} Qe & = ek = ZFEA 527 Scenedesmus dimorphus®} 735
Mougeotia sp.2] -5 S -S| b= Aot 9l Navicula cryptocephala®) & Hl=7} Eobgt), 1E1
oA &3 ‘?_157} W& vk, dEle] YRl f9lE= U GARES 1/27FF 243 omkR]ofA= 949 7
A} of| A= HE=7) E=A) UL, 4=20] W2 69 froelichii Bt} F&2AQ] Chroococcus varius} 17-_1_11—
e 0:]4'7\] O]W o] &3] AFSFY oL s ¢l N, cryptocephala® £@H =7} =3kon 10¥0)=
o] QHES A3t o x]o A o A YERT ThebA, —J—%‘Cd Fragilaria capucina®| @ W=7} zob5ltt,
o] YEE Arhsl= A R|oM = 257 e fER &ojatz] 3o VAot 2F= o= D UARF 59
Al Mougeotia sp., A&stA] g2 o3t z|o| A= O, ﬂﬁﬂo o what 247} 2F7Fo| Zpol& Ui o, offgh
froelichii®] &9 I EE Jsl= = 27T 2 Usht A7 Aol A&H o2 Hrisfol & A o= wE o] X
Mougeotia sp.= Bl oFs}al 40| We =& M st o}, ey, eGoTbx] &PAl 7HY ol mARR S = e
+= B O, froelichii= YAFFO] B A9 -20] &2 SHA7| 2 Aol ihE 25 WA AEL HEE
e, FE BRoA thE 2/ Foll vls] 1 AR o] 94 Aol 2FFL Oscillatoria froelichii, Calothrix sp.

295 |——



Journal of Korean Society of Water and Wastewater
Vol.22. No3. pp. 289-298 June. 2008

oA0iT THOIN BE 4B M4 Y Hojet HOIXE 7Y

Mougeotia sp. 2.2 EFGTE

2 olgate] AEEYa
= H FYRE RN
ABEYRES HEG 2R BRI U o

o] YA

o=
i‘,
10
2
i)
)
ox
i
>.
lo
>
i
4
[e)
(4
=3 i
2 oy
o
N
ot
rlo
5
X
5

T2 AR FSFoA Edsks 27 v T 2491
AL, AlEETE dEo] 50 cells/mL o[ &2
93 F& F2AM? Oscillatoria froelichii, 532521
Coenochloris sp.2} Monoraphidium arcuatum, T35+
Q1 Navicula cryptocephala®th. M, arcuatum-< 37]
7} 2 x 10 un FE2 2 AFPAR] B 2/E T40A
A S8t 2FEA BPAY A3 ARES 288k
22 ool A 8 RAHREE EdsLY| AlZtsto] 9Yoll=
2.6 x 10° cells/mL& @&zFo] Z7istgich, Zejut M,
arcuatum= A|Qskile oA AFFo| FAHE= 2R/
e 8 FAF ol wheh AGoim ASollA 3
Sk AEEHAES ASTolA AR o2 sl
ddslr] ks 2R8Il gelE 2FE Be Aol
S ke e Shbol A4 Bt Al
32 A 2o] ot mPHAFFA oA 27 A

£ Aol Tl U SRR Ssolat B
£3 Y2re] 44T Aolel] vlXE FFANE B
770l W AEr Pl Toldh o) 2R
of hzofat B 22 LUl nAL 913
A Bt ATLE Sastol thaat 2o AR 9L

Sofut BN o) EEO| 27 ARS AT
5t

Sk G o] At ofolu], ) el
Shsolut T4 £G4 AU Solaty] B =
(]

ojatA] of2h Aol

¢

S99 FA7} H= R2txRe Yol st 4-29]

2 A x7AA = FRA

froelichii®] 5 ZFEo| o =272 Mougeotia

sp.9] A= "lo] ofslal 7] 20| W2 i} ZojFo
25 AEHY iEZL E 4= QS Ao g wrhETt

3 oA PN FEpolA &1

AEL o TR| ASFoA HEE 274

g gojE 272 Be Ao] sEstARL,
oA 9] FEoll A= Monoraphidium

arcuatumd} Zo] AA|H o7 WA= ARZYgE
o] th= Ql& AL & AfmEt,

4) & FHA A=Th(biological skin E=
Schmutzdecke 5)¢] /42 &4&HA1} 34 FYU
2 9 Sz wet 2 4 E Aol vhEaA YE
], o] 2Rt AUt Ao et ehdrofmkx] o) A2
74 3 depd Aolrh, a8jugE 2/ -k opyzt
A&olitz] oS W AltRe] 24 9 FE4 &892
=, "AAE 5 Rt S50 AW A=l
gt B Basieh B3, el gk A&4<l

A} st Shelnb) o] So] that A4
&

i oz

1
H
ot

@

lo > K rr
P
J

£d

r
Al

(OKSWW]

Hne2s

1. APHA (American Public Health Association), AWWA
(American Water Works Association), WEF (Water
Environment Federation), (1988). "Standard methods for
examination of water and wastewater', 20th ed.
American Public Health Association, Washington, D.C.

2. Schoen, S., (1988). “Cell counting”, In: Experimental
Phycology A Laboratory Manual (Christopher, S.L., J.C.
David and P.K. Bruno, eds.), Cambrige University Press,
London.

3. Shen, C.J., (1979). "Freshwater Copepoda. Fauna Sinica',
Science Press, Peking, pp. 1-450.

4. M. Robin Collins, T. Taylor Eighmy, James M.
Fenstermacher and Stergios K. Spanos (1989).
"Modifications to the slow sand filtration process for
improved removals of Trihalomethane Precursors’

AWWARF, pp 122~123.



M4 iz Y58 wiED

MBI E OO =2
2273 33, pp. 289-298, 6&. 2008

5. Joy M. Barrett, Jack Bryck, M. Robin Collins, Brain A.
Janonis and Gary S. Logsdon (1991). "Manual of design
for slow sand filtration' AWWARF, pp 5~12.

6. Gary S. Logsdon, Roger Kohne, Solomon Abel, and
Shawn LaBonde, (2002) "Slow sand filtration for small
water systems', J. Environ. Eng. Sci. 1. 339~348.

7. 2R (2007) HrEAEF R e oY, SAdetr g g,
pp 362~369.

8. Al o], A4l (2003). "EHA 2H AEojaf A AF]

oA ARt A AAG7IENOMS AA EA A, digterF
g}3]x] A253, Al9%., pp 1132-1137.

9. kA, HEE, (2005). "FHEA AAE g SEAnEH
ol K9] GAC =", 3l =3F3]%], A19:, A2Z, pp 209
213,

10. 48, Aes, 4AY, 144, (2002). T kg o
&3 Bk AA", G Fe ], M24E, AL, pp
1509-1519,

297 |——



