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The effect of phenol on the settability of activated sludge was analysed. Phenol was added to aeration
tank to provide an initial concentration of 50 #g/ml for monitoring SVI and the quality of effluent. SVI
of activated sludge began to decrease from one week after and reached the minimum two weeks after
addition of phenol. With the improvement of sludge settability, the quality of effluent also improved.
Settability of activated sludge was maintained satisfactorily for two weeks after stopping phenol
addition. Zoogloea ramigera is known to propagate with the help of aromatic compounds such as
phenol and has the ability to settle bulking sludge. But the bacteria were not detected by PCR in
phenol-treated activated sludge. This result indicates that the improvement of activated sludge settability

was not due to the growth of Z ramigera.

Key Words :
L S L = Activated sludge process
I R W S Sludge settability
Moo #E R Bacterial community
R AT —L G Polymerase chain rection
ZE VLAt B 2 i E’%M\?ﬁ Denaturing gradient gel electrophoresis (DGGE)
ifill B 158 2 W 2673 Restriction fragment length polymorphism (RFLP)

Vol. 47 No. 1 (2003 8) Mg S T o



FAMNE

MR IRIER, BReidsd 2T, »D,
BAFIRABKMA BNE T &5, ATHEIEFE KDL
HAELEE UTIRSERAENTWS, LHL, HEE

#, &I, TLEAE TOMEHSEER I BRI R R

THT EIFURLVIEWEER & 8755, 15Dk

WEALT S &, SSAMBEKPICH L, AHKE

B LU THGR R R TE R RBEND TR

<, HREMED MLSS 8 1HE D i R DY N IS 72 D 15k

HIEDIFIEZ DOE DRI TE R KRB LI &

Dtz DED, MG IRIEOMEE HAAIC &>

T, HIREHITE GRS L > L HEREH

HHTHO, MEDDLEMIC LU){/L\”‘\UE& I @“
B FEMEETENE, T OBRED i) XJH

MMTEBEDLERS
TEPETG IR DY R A '73le>??-—‘|‘$72%§111{'@”%7": BHITIE @

B7av 7 RERTDHENEETHO, TDOEE

&, Zoogloea J&fi FIAN e TN B EEMEMIAE,

Thb, 7uw ZEEMEDNRIZL TS E0bN

TWa, " bhbhld, HEERICY»EDT ./ —

WENT 5T eIk, IO RIEDE L < i

BENBTEEAVWELE, ARTE, 72/

IGIEDIFRPEIC B KIET B E T =/ — VIR

HOMBERERDIMTRE RIS DN TR E T 5,

LB A

1. 1 EM4FIROEE
FR LI SE U 7ei s e 2 flis e & Lz,

iz, GRBEAR (FIa—A16g/L, NS 1glL,

BT A05 o/l) ZEAKELTRTIRTEMET

s L7z,

.2 Zx —Jlxd);'?r'f‘\ﬂl]&5%5E5Eﬁ"'|‘i®§$fﬁﬁ
[-RR AR TR 2 4R [HS & N imPEIG VRIS i i iR
E50mg/L x5 KT 1/—11/7‘PL51;LHMJ”

Lfl‘, IGIETEREPELE SVILIC VETe, EKE

ESSHEXRT TOCICLD ;i*l-ﬁﬁ L 7”_.;

1. 3 P(R(Z& % Zoogloea ramigera D&
71/~waszma7z/~wﬁmeﬁ
2B H (HRLEEMEDNK R THh-o7) ORMEHIE

MR U DNA ZERIC LT u ¥ DS54

# 1 IEVEGIEDEEL ST

Tablel Operational condition of activated sludge process
MLSS (mg/L) 5 000
TOC-SS Loading (kg/kgSS - d) 0.1

HRT (d) 2
Temperature (C) 25+1

T—tv rZEbETHIELE,
1. 1 MBEMHEORENT

T xS IV % O E R D2 {klE, PCR-
DGGE £V 725 TNT, RELP I X O i Uiz,
1. 4. 1 PCR-DGGE i£

7 xS — IVt OGS
V7L, Zhu 5O 1LY

2 e
IC& D DNA Z#R LT,
C D DNA 2@ e UT, BEMEMEICRSNE TS
A <—<+wv | (PRBA338f & PRUN5S19 " Z& 5
W/ZPCRICK D, 16&RNAﬁW%f®\bn il 72 19
BU7Tc. PCRpEME, 35~50 Y% 0D 28 Pk I35 1 A
D8O YRV T Z VLT 2 }"L}‘Jbﬁiﬂf/}(@ﬁﬂié: 0 4y
L7z,
1. 4. 2 RFLP

1.4.10 DNA &M & LT,
BTIA—ty b (2f £14920)% ZEBEWE
PCRIC &K D, 16SIRNA JE{n 7 DIXIE k72 H i
L 7z. PCR /4 7% MinElute PCR Purification Kit
(Qiagen, Tokyo) Z& B W THEE, Zero Blunt
TOPO PCR Cloning Kit (Invitrogen Corp.,
CA, USA) Z&bW\WTr/O—=vJL, KEF%
TR U7z, EEICER M U7 E k64 5
QlAprep Spin Miniprep Kit (Qiagen, Tokyo) Z%
BWCTIAI REEMLIEE, TOTSAIFE
e LT LETSAY—Ly brEBEBENT
16STRNA & {21 L7z, PCR I b itk
Fyr2EBVTHR]LE, TOPCR W,Wf il i
%4 Haelll, Hhal, 35XU°, Hpall Thi % ICOIkr L
feth, TO -HERVTZ)ILT I ]“'}")]/T ENGL0)
L, HiIlREEFEIW S —2/ ltffxb}i
1. 4. 3 BLAST fls]{this

RFLP fifgfh ¢, 7 x /—JM"‘JJI I 2 TR A RS 28
(LW RENTE 70— /DWW TIE, 16StRNA #1x
- ONIRE S ZPr L, T —&~\—X |- T BLAST
FEDY—HE% (http://’www.nchinlm.nih.gov/) =3
RV, BEAMOME & OfEEZ g Uz,
2. HBRLEE
2.1 7/ —ILEmMIZ&DEEEFRED

HKEOHE

IEEAEICS0mg/L ICTR B K DI T = /— I &R
Ly 72— fﬂlba_cl:/ TG I DILREE, B &K
U, WHKTICBRITTHEZHA, B1ICTx
/—IVIRINAT% D SVI & ALHIKD SS i, BXT,
TOC RE DR\ 2R Y, 7 x /—IVERNETD
PRI IR SV IZ150~180D Fi[H THERE L 7207,
T/ —)VEMBRAAE T B H S SVI O 7Rk

P S A LS B Y

Carlsbad,

PR &S0

10 ik PAWS

7 Y

Vol. 47 No. 1 (2003 8)



Phenol (—} Phenol (+) FPhenol (—)
200 H H 120
0000 & '
o e : o
& ] ] Ty Oo
150 ! ! o 50 _
) RN o3 -« E
o e, o0 H
Eh : : ST oo |lo o
5 : : ® Effloent 58 =
17 ) ! )
w o : 2
sor g e®_ . ® . 30
. e ' . .
oo 19 m. e o WoRtUm W e
0 . o Be *% O o0 o
0 20 40 60 30 100 120
Operation Time (day)
1 TEPEEIED SVI & AR AR ORRIF 2L,

Fig.1 Changes of SVI of activated sludge and quality of
effluent
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Fig.2 Detection of Zoogloea ramigera by PCR
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Fig.53 PCR-DGGE analysis of eubacterial communities
before and after phenol addition
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Fig.4 Comparison of RFLP of eubacterial communities before and after phenol

addition
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Table2 BLAST homology analysis of eubacteria in acti-
vated sludge before and after phenol addition

Ribotype| Most Closely Related Bacterial Seq. |% Identity
1 Uncultured Gamma Proteobacterium 96
2 Uncultured Gamma Proteobacterium 94
3 Uncultured Bacteria Clone F2-30 97
7 Uncultured Bacterium Clone KD5-58 93
8 Uncultured Bacteria Clone FZ2-38 96
9 Methylocystis sp. KS7 98
10 Uncultured Bacterium Clone RB13C10 97
27 Lysobacter Fnzymogenes 95
32 Uncultured Bubacterium WDZ243 94
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