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A Contribution to the Formation of an Activated Sludge by the Chemical Flocculation Using an Algal Biomass

IV. On the Protozoa in the Flocculated Algal-Biomass

Ikunosuke TANABE and Katsuhumi INAYOSHI

(Laboratory of Applied Microbiology)
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AT & RIBED KT, B 4 4~ 2 (algal
biomass) & 72 X MMIE/ N * < 2 & IEM S TRNIE
Alcaligenes sp. No. 4, Acinetobacter sp. No. 1, Coryne-
form bacteria No. 25d D& 158 & DRABBHK (mixed
algal-biomass) ZEELBICL->-TEhENER 7
gy 7 A (flocculated algal-biomass A) # & O iEM:
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U7z, B 0 B3 PAC (polyaluminium chloride)
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Loy 7 A, B, SEE0EEs B 13
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Fig. 1. Succession of protozoan fauna and COD-removal in the experimental continuous-treatment.

ERMBT0%EICHADT H & & b IC Vahlkampfia (Pho-
to 1a) W& < ITEEMIEFER A TRBUIHEMU .
UL, ChbBRBOEEEEHIZED L. 35
o, EEENEER A T1B26H~290 BIC, AHRME
OB LT, BORBEENSED L. JOROERE
AR L E RSB D Bodo (Photo 1b) # & UHREHR
IO Vahlkampfia BaBzEmz R4 s & & HICE
EMBERED Vorticella WIIFIEZ T TVAH EHIC
HBxtz, LbhrlL, BEHOBERETH S Uronema
(Photo 1c) # & O Colpidium 75 & & & W IHBURE
RR U —%, EHEAEER B T, B URHIC
BEtBRERESEBIEE 50, Vorticella, Bodo
£ O Vahlkampfia 72 E 303 b HBRBEESE T L
fohs, w70y 7 ORNERICE2<E(LEERD o
¥, LD S COD BRERUERITHH-72. 22T
PLEORE4SYHEOEHORRE LTELXONSI L
i3, ORMECL ST AMEIICET 2868 EQRIHA
TRYBAE - BA_E (prey-predater) OBEFHITEW
LOKETHLHH, 2517, RESYOMBEIIRME
U COMBEROBHICKE KIELTVADTINIZ
LEF AL DREBYOEBOY ALbHBHETT
5. LEzd-7T, BEzihs0ERZOENINT
LOERAIENTES, HlxE, BREICOVTHIE
BOMEITFH» 5 R T, Bodo & ARAMEEROBKELY

WX Bodo & Vorticella DBBIRD 75 & 0 BAMENSEHV
OTIRELNERDNA. £, HET7T Y7 OLE
46 & Vahlkampfia DR E CBFRERETICLTY,
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X 512, Vorticella DEABBETEHICELE-T,
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LRI TE D, Lo L, REETIILTALERE
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2. REBHMOEHICONT

EENEER CEESYAOBER, Fig. 1 ICR
4 £ 212 Vahlkampfia DM E Vorticella DFA &I
BSOS NSRS Hh, 12, Vahlkampfia 71
MU BT ETE L 1o Vorticella WEHERH HN S L

(Photo 2m), Vahlkampfia (3 KB Amoeba D &5 7S
BRFHISFVRELVIEICERL, Vahlkamp-
fia DEBE LI 2 ~ 3 OBIREREF .

W, Vorticella \BAICHEAHEL, BROE
TR TR L 72 1%, BEL2BOA - VROE
THOHE 0 HEt LT 5 (Photo 1a). O
Vorticella % Vahlkampfia " SB%$ 5 Z L BBE I N
- (Photo 2a). #EHRIIMBEONSHKE—D SO &
T Vahlkampfia \& Vorticella DMRBNICZE X x5 &
51225 A4 % (Photo 2a—2¢). Z DHBEIIHKEITR
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Photo 1.

Protozoa in the flocculated algal-biomass.

la, Vorticella (w) discharging many fecal balls and Vahlkampfia (v).
1b, Bodo (b) standing in a floc.

lc, Uronema (u) and Bodo (b).

1d, A creeping ciliata.

Photo 2.

Attack of Vahlkampfia (v) on Vorticella (w).

2a-2c, Vahlkampfia just falling on Vorticella
fixed in a floc.

2d-2e, Vahlkampfia failed in the first attack.

2{-2g, The second attack of Vahlkampfia on
Vorticella.

2h-2j, Vahlkampfia has succeeded in attack on
Vorticella through the cytostome and
made herself round into a ball or a
star-like confit to promote digestion of
food.

2k-2m, A striking deformation of Vorticella.

2m, Vahlkampfia looking for a new food.
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Photo 3.

Attack of Vahlkampfia (v) on Uronema (u).

3a, Vahlkampfia just falling on Uronema through the cytostome.

3b-3c, Vahlkampfia making herself round into a ball or a star-like confit.

3c-3d, Several vacuoles going on and off.

3e-3f, Leakage of cytoplasma of Uronema.

3g, Uronema cell broke down and left a food vacuole, full of food.

3h-30, Vahlkampfia sucking up a food vacuole of Uronema.

3m-3q, Vahlkampfia again making herself round into a ball to promote digestion of food.
3r-3t, Vahlkampfia going to look for a new food, 32 minutes after falling on Uronema.
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Summary

During the period of 44 days, experimental continuous-treatments were carried out by adding,
at a COD-loading of 0.10kg /' m3,/ day, the Shochi-distiller’s slops with COD-concentration of
289 ppm to the flocculated algal-biomass formed by the chemical flocculation with PAC (polyalu-
minium chloride), and succession of protozoan fauna was observed in the flocculated algal-
biomass.

A transient decline of COD-removal from the slops was noted to have been brought forth on
account of the trouble of insufficient aeration in the aeration-tank as well as of the unexpected
fluctuation of protozoan fauna, but the removal of 90% of the total COD added during this period
was confirmed. An evident relationship among the fluctuations of protozoan fauna in the floccu-
lated algal-biomass could not be found. Through the period of experimental continuous-
treatment, the existence of a kind of phagocytosis of Vahlkampfia which gives birth to the de-
formation of Vorticella, making a break-down of Uronema to take its food-vacuole as food was
observed. Consequently, it was ascertained that there was a sort of prey-predater relationship
even among protozoa.



