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Nocardia spp”} 337) AE}Zol A $-
YEow dAgGlo Lo
Type 1701°] 3370 2%, Type
00410] 2170 *2]7gl A Bulking &
48 $HF o7 Yepgrt ey
AFAA 74 BA 7L He AR
AL R S Snatanss 127 A
el A vehgton #ad g
FE 207) Wolth o)} A
Z vFo] Euj Type 0041, Type
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Lo EIM M parvicella, Nocardia sp., Hhydrossis, 0041, 0675, 0092, 0581,
0961, 0803
Low Do 1701, S. natans, 021 N, Thiothrix sp.
presence of sulfides Thiothrix sp., Beggiatoa sp., 021N
low PH fungi
nitrient deficiency.
Thiothrix sp., ibly 021 N
(Nand/or P) 1ot P POSSIOLY

B 4. ®Ho| Hefoll wh wlsl= TYPE 17012 S. natans o) 24

; : ~ Types of Wastes Treated
: Entirely Domestic -+ Domestic + Industial Inidustial
No.ofplants | % | No.ofplants | % | No.of plants | %
Type 1701 15 41 16 43 6 16
S.natans 8 100 0 0 0 N
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1) %(Sheath) =& Slime layer
9 &4 A%

2) Gliding motility

3) Branching : true of flase
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S.natans(Group 1)

"

Type 1701Group 1)

\

Type 1702(Group 1)

Hhydrossis(Group 1)
33 7. Ekelooome) FR0 2% AT HEN(Growp 1)

¥ 5. Ekelboom 0f 21501 ERE Group 1 AT SENSHE, Asiarx| £4(1975)

Group: 1 Present Gram
] negatove
1. Sphaerd-| 1000 um. Cylindrical, PHB Bacterial
lusnatans . {false  bran- 1.2-3.0umD. | granules cells on
“ching  fre- 1.5-5.0un L filaments
quent
2 Type- 1701 | 200 um, false Cylindrical, PHB | Some deposit | Bacterial
branching 0. 50. 9 um| granules [Mnslowly cellson
incidental W filaments
; 253.5umL
3 Type 17024150 um, Clearly visi- 0.4-0.5um D | No PHB
unbranched [ ble by phase 2.4-4.0um L | granules
contrast mic- seen
Toscopy
4 Halis-| Small 0. 2-0. 35 um| Electron dense
comeno- . | straight, W granules, no
bacter unbranched 2.54.0um L PHB
hydrossis
5.Type | (21| Small Fibnllar 0.3um D Hhydrossis
straight Sheath could not be
isolated when
this was
present

19




4) APGA S 54, By 2 =27)

5) 2 94 Az

6) MEe A7, ol 2 Yy

7) Poly-B-hydroxybutyr
ate(PHB), Polyphosphate, Sulfurs}
2L AEY inculsion® FARE
2 EA o8

o}Fel 71z waA ok 800F
o AVEES Felsigen] g 2
gk ule} Zo) 26 typeo B HHFEY
o 770 Grouwpe 2 EF3t4th

Ll Groupd &M
1) Group 1
Group 1o &3l AL ®
52 % 704 EE ups} o

E 6. Eikelboom 0l 2810 272 Group I

Type 0041(Group 1)

12l 8. Eikelboom] 2RO 28t AHMFY Hel(Group 1)

Type 1851(Group )

S.natans, Type 1701, Type 1702,
Type 0321 % Hbydrossis®h & %
(Sheath) & #HAst= 13 &4 A

aol}.

AL ZO] HENSHH, WSS S4(19%)

Group 1 Present Gram
. positive
6Type: (a1} Several  100{End  cells Barrel shaped Hormogonia
um, occasion- | fiot enclosed L0-1.4um W, formed
al false bran- 0.7-2.3um L
ching
7 Type (675 | Resembles 0.6-0.8um W,
L type 00 1540unL 1
8Type 1851 {300 um, Cybndrical, Bacterial
slightly 0. 50. 7 um cells adhere
bent W to filament
L 17-3.5um L

H 7. Eikelboom 0 2/510] 2R Group I

ALARTO| HIENSI, ASHEPY SM(1975)

T
Group I Curled None T Resemble
blue green
algae
3 Type T—Several mm, Basal cells dis- | Volutin Gram | Necroid
LN tapered, coid, 1.8-2.9 um | granules variable | cells
slime  layer W, 0.4-0.7 um| S. not present
present L, apical cells| nomally
Cylindrical, present
0.6-0.8um W,
2.0-3.0um L
Ovoid, 0.7-1.5 Gram
um D, 0.3-0.6 Positive
um L

2) Group I

Group I &3l= AH3ae %
6 2 I¥ 8llA He ulel 2ol
Type 0041, Type 0675 ¥ Type

N limicola(Group [ll)

38 9. Eikelboom®] 270} 2)8}
Apabme| Hel(Group )
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1851% 2& 28 FYshe 18 & £ & Bhobom O 4340 258 G N A2l Sefas, 4eiaiH 84097
4 Atolc). :
3) Group M
Group [ && AHdae & 7
2 3% 9A B uie} o] Ty-
pe 021N, Nostocoida kmicola % Cy-
anophyceae$} 2& 2Z 43R

Volutin

coiled, Probably

* | unbranched Present
ix | 500 um, thin, Cylindrical, Gram

%1 Blue-Green Algae$}t -F4}3t , Z:;:Iy Zj*l)gummg positve
AL Mol Thpe 68| Wwn. | | 0swW. Gram | Metchronaic
4) Group IV g <o slender, 0.7-L.6umL negative | graniles,
Group Vel &8t AT & I coiled electrondense
82 39 10914 R ule} go o g nules
! Type 0192 | 100 um, thin, 0. 15-0. 25 um| Volutin

Microthrix parvicells, Type 0581 2
Type 01929} 22 FHHAX A 3
I 22 e 9 7X(A : Branch)
€ XA 931, Phase Contrast #1)

slightly bent W, L5-3um L

£ 9. Eikelboom O 2J3101 2FE Group V AT HEISH, WatsH £4(197)

oz BHA Aot (Septa)7t Qo  Designafion | Trichome | Sheatnt | Mol
H, Volutin® & ¥ Granule®] A 3 Gmuv v Straight, Nome |
Y EA) 3= ARRA e, 7| unbranched negative
15Type (a3 Cylindrical, | Volutin Electron
§ 0.6-0.8um W, dense areas
0.9-3.0um L at
septa
0.6um D, Intercalary
0.7-1.6um L regions
suggest sheath
0.4-0.6um D, |Polyphos- Trichomes
1.4-2.0um L |phate distri- surrounded
buted by
throughout slime layer
: cells
18 Type (a6t Severd 100 Cylindrical,
M Parvicella(Group IV) gy um, straight or L1-L.5uwm D,
: smooth coiled 0.9-3.0um L

95 250 s Sy D e ol B S S i

Type 0803(Group V) Type 0961(Group V) Type 1091(Group V) Type 0092Group V)

3 11, Ekelboom] EF0f {5t AT HEf (Group V)
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6) Group VI

Group VIOl &3l AMdae &
A e5ide B BEFoE ghdi-
ng 39 54 Jehe A2
2 %109 29 12004 R upet
Zo] Type 0914, Beggiatoa spp, Ty-
pe 1111 2 Type 1501 S-0] o]0 &
gt

7) Group VI

Group VIl &3l AMd#Fe &
ol 7 7130 2R &E 71 A
4 AEZAM Type 18637 7o
AGTTY HUE D AREA
& 34T R Type 117 o)
HE Apolel]l Aure FAsE g
B Axrt dAE AAE 1A
AL ETFUH E112 3713
AA B wiel gt}

4, wN SR oMSel 2E
ZHS S8 WM Hof

Jh AtRECHBN0| ES 0/ME
o =0

1) Arthrobacter .9] © &

7)o 9 29ul]) JHEY gt
28 EVan den Eynder <817
B @del 4 9BED Sphaer-
otllus natans$} V)53 W38x B
4 & A dAARE 7IAIH, E 12
WA BE vlel go) ¥ &40
E& TFR Arthrobacter 9.8 .
natans®d EF Wigsto g g4 ol
F2 X2 AFSH5E o83t
o 4983 A9 &R Wsld At
AE7} He SVIZF A3 gast
= A% Yeirh ole Arbro-
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Type 1863(Group V)

Nocardia(Group V)

Type 0411(Group VI)

112l 13. Eikelboom2| 2F70 2ist AlAZS| SHel(Group V)

B 10 Ekelboom 0 /310 EFE Group VI AT BEEE, MEIAHEH(197)

Desgnation | Trichome | Sheath | Motity |  Cels | Mo o sidogy |- Olherj
Group VI None Gliding
19 Type 0194 | Slightly Slight 0.8um W, | S deposits Gram
bent gliding | 0.6-1.0wm L | present postive
moven-
ment
2 Beggiatoa| 0.8 um D. Distinct S deposits Gram
Spp. or L.9um D. gliding present negative
movement
21 Type 1117 | 100 um, Slight 0.50.8umD. [No S Gram | Electrondense
septated, but deposits negative granules
Flextbacter bent distinct present
gliding
2 Type 1501 | 50 um small, 0.5um D. Gram
Flexibacter or extremely negative
Microscilla flexible

B 11. Eikelooom 0f /310 £7E Group VI AMST2| HENSHH, MSIBIE &Y(1975)

Intracelular 1 - -

Designation | Trichome | Sheath .| ‘Matlity Cells Physidlogy | - Other -
deposits ; ;
Group W
23 Type 1863 Short chains | None Coccoid 0. 8 Gram
of cells um W, negative
0.5-1.0um L.
24 Type 0411| Short, None 0, 50. 7 um Gram
Fexibacter strongly W, negative
coiled 1L54.7um L.
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3 A dHESFE FYAIIE,
AP ET F4 5271 wE Floe
P Aol Bol FHstmz Ay
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SEITLE TANK 7T % % % & x| W7t 2359 A& 4%, Co-
influent S effluent time(days) ntact Tank W o] &84T} BE3)
o Ab o Ao
FL(mg/g), SVIml/1) A = = g1 {t\?i" E%i
SLUDGE * foc lonling Z Sulfide 717} A4 =] &7z
COMPLETE MIXED 0oy, pt iatoa alba®t e Al
influent  AERATION TANK SECONDARY 1 s 1-Be§gma . 9} mt »]
; SETTLE 201 93 82 B g FHE £
R TANK T gong Foloek g,
COMPLETE effluent S B M AT
a ——pr . o) &3 =
E‘%{I%CTI RETURN SLUDGE T E % L AR Saf B4 AN AR
TANK ~ COMPLETE MIXED time(days)| 2| £04
influent FL(mg/g), SVIml/I) Apgatel sl Lytic Action &}
T B loading 42 3= 52 s e
wol SV < £3AY EY 54 EEsiy
RETURN SLUDGE J ANE g FAE 7|20 B
PLUGFLOW 20 ojste] ¢3ix BALe Aoja
CONTACT TANK 1 © PYeE dE9 ] Yaguchi ¥
T w BB 5| o g8t A7 Rus=th.
time(days) olg} 2L FAE HASIE n|Ad
O3 14, Contact TankE 0|23 &3{X| Wapsid Ho| 7|12 ¥ &1 £ M@ Pseudomonas sp. Bacil-
{a) (b) .
20 o0 Z 300 ®0 7 0 .00 l
® T (w R g
;I' 1,000 % EI« .50 % %zm ln.u%
o S0 :‘? o S w :
= = 0 .
B e W T . - u B B

month/day
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73¢9 1990. 12

23




® WAm

@ :E j—;—-t ﬁ
After catching one end of It takes in 45#m of the
the filament by the mouth. filament.

& @
(éz Residue of cell wall

It digests the cells of It ejects the cell wall after

1. Cytophamngeal basket the filament taken into digestion of cells.

9 CZ]tnfactileg vacuole the sheath. (Predatory rate :0.52 #m/sec.)

3. Macronucleus ;

4. A row of bristles

5. Head cilia

6. Six teeth «37#m

7. Protrusion made of a. when catching one end of  b. when catching the short
cytoplasm short filament bacteria by filament bacteria at an

intermediate portion. It
takes 2 second,
in.

(Predatory rate ; 25 # m/sec)

the mouth.

It takes 3 seconds, for taking
in. After taking in, no

ejected material is observed.
(Predatory rate:19 #m/sec)

T3 15, AR EAlSts HMSSel Helel A wy

a) Pseudomicrothorax sp. b) Nassula sp. ¢) Trithigmostoma cucullulus for taking

d) Trochilioides recta ) Chilodonella uncinata

lus sp., Xanthomonas maltophothia %
o g F Streptomyces ) AT
RS 53], X. malthophilia
T €94 BaEde 4 vAE

o] G F3ith. ()

o2
1. 8234, AQds (w3
A
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Bdellovibrio bacteriovorus Ap-
plied Microbiology, Vol. 29,
702-705, 1975.

¢l Type 021N W8l &3¢l AR a8l) 1985, 9. DH. Eikelboom, Filamentous
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e, o) 49 AWEES , Y 23Ah 1988 ved Sludge, Water Research,
Foiste ART BF A0 SWel 3. AR, A%E oo Vol. 9, 365-387, 1975.
BT} 55139 Aoz Myala 9 RIEEEE O2Z8, 4 29 10. M.G. Richard, et al, Growth
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4. PEREEX, "BE #A3 ], es and their Significance in
Cl. APME ZA MEZ0| Fof 25, UAL AE e, g3 Activated Sludge Bulking,
a9 15904 B vhe) 28 ALy S, 1980 SEEHRL, Colle_ge of En-
< ¥4 F de HAEEFFY 5. George Tchobanologlous, Wa- gineering, Univ. of California,
Trithigomostoma cucullus, Trochilios- stewater Engineering : Treatm- Berkely, 1982.
des recta 5& E71F T3l ent Disposal Reuse, Macgr- 11. M.G. Richard, et al, Growth
S3RA B3P G Aol He A aw-Hill Book Company, seco- Kinetics of the Filamentous
g EAAFE welth 1Y nd edition, 1979. organsim Type 012N and its
169014 He e} Zo] AW FE 9 6. B. Chambers & J. Tomlinson, Significance in Activated
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SVI &= 100 A5z Yol A Preventive and Remedial Me- College of Engineering, Univ.
< ¢ F Yo htods, Ellis Horwood Limited, of California, Berkely, 1984.
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7. W.O. Pipes, Microbiology of
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vagced in Applied Microbiolo-
gy, Vol. 24, 85127, 1978.
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Vol. 23, Kyoto, 857-866, 1991.
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