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Analysis of Attached Algae and Microbial Community Structure
in Sedimentation Basin of Water and Wastewater Treatment Plants
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kA 2 AFdAE A 92 e AEIA T AAA diSRe F3 AgAst
TR A, F7HE W32 quinone profile (Hiraishi, 1999; Kunihiro et
& 5, 200 B @n7E #EE T3 7| 2FRAME Y agla 3R XA
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E AFNHE A& - A7I=d YRE
g GY O3trA g s gz
dehe mAE R o, 2F T& FF
5o st F43 At G A
olm, IAX S vjFE @ BMHS AWMER A
Al & Aol F714 3
olth, Attt o g st4E APt e O AT FFsrA
Aol flo] &L w2l Aol &dFrg
stAelde] Aelg 2 £42 Standard Methods (APHA 1998)& 7|& o2 3t
TAgHon, &€& A718RDOC)E AlEE 045 m2 dF33d¢ £ TOC ana-
lyzer(Shimadzu, Japan)E ol&38te] EAstgon, Had =/ 43 otslr] 5k
EZE223-a (Chl-a) $5& SR AR FAs & B2 5
oy & 3 A= Hus(1999a)e] i¢tst quinone profilet}& o] &3tdow, ZF

of £ BEXE= dulH(Zeiss, Germany) #H &S Edl 39 EAES Hu/BA AT

o s
e i e

A2E 279 & 2 2e5A4e veter| 4 01'0‘1 cement, Ceramic(ZHdl7FEZ 2
(FNE AAA wir2et FAMHC) AHAXE s on, dFs A7 FAIRILE
FAE AZEt] cement, ceramic, stainlesssS 100x 100mm/] azZ|z %Z‘o}oq AL
g5 S vud @it oy APHgME 4 F AN FE DHEEE 2/ 9
FTH (8257, 1727 F27)E AR e 1800 Lux® 255 IAsA A8k

AR FE5E 257 1-23] AHste] FHEAS FAFSE Table 19 JERNG]
A7 FETF NH:-N& NO,-Nv Af HEHA 4ot NOs-N7t
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1.44-1.89 mg/LAEE HAESHUT A9 Hee AL 029922 =4 fEHE 3
2 5 ANeH AT FhedE ol AEHRN ot wiF ¥Rl xFs} 22T
o] Qe Ao Hol Qo] 2FHe) AWML FoUlo} A5 ALE 9 o9
= 9 5o 9oz 4Fe HYL AR ARFY BRE 2P gF5RTE 712
=4 FEHE AL ¢ T Aoy ALL 05 mg/LAEE By A ey 2
Aol 2AG A5AL B A5% woke AY5FY #7189 v ¥wolue I
29 HEE 2 Aoz JEyth
Table 1. Characteristics of water quality in water treatment plant.
ftems Spring Summer Autumn Winter

pH (-) 6.7 6.8 7.2 6.8

DOC (mg/L) 1.8 19 1.3 2.0

NHs;-N (mg/L) ND ND 0.02 ND

NO;-N (mg/L) ND ND ND ND

NOs-N (mg/L) 1.44 1.85 151 1.89

PO4s~P (mg/L) 0.05 ND ND 0.29

Turbidity (NTU) 0.7 09 16 0.5

=) =
ND: E3&

A71x0 At v O AgFY FETE
2994 12¢71x12] DOC sEE 5-15 mg/L °lgow, B4
NOs-NQ! Aoz vepdth v, Gl de Ayt & =2 gol diFE NHz-N
2 fFEHe A& & ¢ dden, 0% GalkrAEEe] A T-PsEE 14 mg/LY 4
2§yt F Aole gioy AFHe] A Qe AAEe] o B2 3eE U
EFttHTable 2). BEE G s3] tha &4 Yehgon], #A¢w B & &
< & F AUtk ol FAAY A9 AHEAL wet 2o|7t AAS HeE Atgdrk

-

it

24

N

_C’,L'
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Mt Ho
o 1%

Table 2 Characteristics of water quality in domestic wastewater treatment plants.

O plant G plant

Spring Summer  Autumn  Winter Spring  Summer  Autumn - Winter
pH (=) 73 74 72 6.4 74 75 76 71
DOC (mg/L) 9.1 6.1 0.6 11.0 91 6.5 37 15.7
NH4-N (mg/L) 133 32 15 09 170 5.0 0.7 185
NOz-N (mg/L) 0.11 0.06 0.12 0.21 0.26 0.28 0.06 0.16
NO:-N (mg/L) 248 3.76 112 20.28 1.98 555 10.07 0.28
POsP (mg/L) 197 173 2.0 3.33 2.56 092 2.02 1.28
SS (mg/L) 9.2 32 3B 6.75 792 3.33 313 6.5
Turbidity(NTU) 2.5 1.78 1.68 321 376 2.24 207 254
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ES 7+ st A e AR w2 g
-2 Z43ke] Table 391 Uehigleh S4APe] F22B-aChl-as5E
Aol met sE9 Aolzt A ehson

5= , 531 A 7P =A 4Bt oAgde
21 pg/emt’ o1A7HA RAHE A& 2 5 ARoH, GEFHHE S B Hoe
Chi-a ¥&=7F %2 2208 yeikded ol dgaAAE] 279 4380 7M &2
Agdle dFded 2-3¥ ol F2E e WAE FAEEE & =T HA skt
83 ALAE T A BF 2F9 BZ4%g0] Ho] Chl-as® ®F *e A
Ueth ol= steARel M 5o el

ZE]
ohie Ade wWe 2% @ X9 PO Chl-adl
A},

Table 3. Content (ug/cm?) of Attached Chlorophyll-a in sedimentation basin.

O plant G plant
Incllnggtct)lrérplate Drain canal Inollnggglrérplate Drain canal
Spring 794 10.04 9.06 10.66
Summer 1543 20.85 19.96 892
Autumn 6.79 8.65 5.60 5.53
Winter 2.27 41 0.34 0.62

3.2. W42 U AW Bzgol dviy B dw

1 et AMA virE 2 AANE FolA AHT
o] &3t BHsI o, 2AR 2RFT M EEXET}
215 Fig. 1o Jehfiich & A 42 dvA
25 =73 vuste giEgFEel 5
G¢  OstA e 73/‘}540“—‘ GZFQ  Oscillatoria  sp.(AFA), =279
Scenedesmus sp.(AFRIB)9} 71%5F Nitzschia sp.9F Navicula sp.(AHRD)%°] 3 3o
A4A +% EHEZ(Trough) 9 weir BHY] 29 ZAAg] vla] =
F 92 uAEY B¥e= Ogikstr fgoen dE2F Elﬂr =Z5< Chaetophora sp.(A}
FA0)¢ #x2F7F F2E Yo AsRdM e Tx ZFR>EZRH o2 ¢
240}* AEgE & F Ao, A47ie -?—%‘%% o] o) quer]‘;r%, o342 #HH o]FHm|
= 5Z2F/UCosmarium sp.¢] THo 2 FHIFon, e g WIS
} 2 ZHZF9 Mougeotis sp.ot BF% Tr?l Oscillatoria sp.5° A2 /& E
E1iL-(Trough)°ﬂ T3E AT YATHA G Z 5, 2000).
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A

Fig. 1. Photography of attached algae in sedimentation trough (x400).
(A) Oscillatoria sp., (B)Scenedesmus sp. (C)Chaetophora sp. (D) Nitzschia sp.,
Navicula sp.

3.3 (AR BAAA nPEo] ZAZLZR FH4

3.3.1, stA Y AAA wier 27 9 v|AE 4 +2

Quinoned AZAAGAEZY stz SFHFHe] ARPELRE dFEY w2 &
At} Quinones 18 7Y, oAzl %fﬂ‘?‘ 2 ] E3=T ] Afold &JFfA,
E7 ASsd A9 E YEd o2 RE, 1A AR hALE] Zpolof] o] BfiA
A=EATE B84 ¥9. Quinone 3FE %'H NIAE &EE3F= ubiquinone(UQ)
7} menaquinone(MK) 2.2 s ¢ gon BIAAHL E3 dUYAE FE&E= plasto-
quinone (PQ)¥} Vitamin-K(VK)1 22 ZA UE & AW o714 UQL 7] € #HAk
dog &S dte vAEd FFHo JE quinone type °lM, MK= 7] & F7]
A o AEEo 5o 2+ quinone type ©]th. Vitamin K13 PQ-9= Z&

HIAEE] ol )= quinone typeC BA R, FEF, FEF 5 A

N xe

49 FFE 5 st Ae BHT AT, GRFE VK1E S0 FHs
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+ ¥4 mole fractiong Fig. 29| Yehliditt. G 2 OstAe 4o vz #d 3
AArBAA ANHEG AMEES vws] BH ugE7E AASELE PQ-9+VK-19] b, =
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Fig. 2. Quinone composition (mole fraction) of attached microorganisms in

sedimentation basin of domestic wastewater treatment plants.

EX

1

b3
23,

1= ]
T

9
}o] quinoned #AsIR o™ I ZIHE mole

S

(Trough)

% AR Bz

A<
4

3.3.2,

R
fraction® 2 Fig. 3o YeErHAT YAFTL 670€7F Troughdll #oidd

A8E

o

wjy
44

%o

AMENDZA F718 o=

SRR

2]
T1

29 Axsle 24,

w4
oz &

—_
fils}

o8 e

A3 A

ol

Z
=

o

-17 PQ-9¢] 80% ©]

1
—

Hl 2ol Rth

TR q

_sov
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Fig. 3. Quinone composition (mole fraction) of attached algae and micro-
organisms in drainage canal and inclination plate settler of water
treatment plants.
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