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Characteristics of activated sludge acclimatized to nitrilotriacetate. Kazuo Kakn,
Yuraka Icuchi, Takasui SHirakasHl, and Mrrsuo KurrvAMA (Department of
Environmental Chemistry, Faculty of Engineering, Ultsunomiya University, Ishii-cho,
Utsunomiya 321, Japan) Hakkokogaku 62: 15-20. 1984.

Activated sludge acclimatized to nitrilotriacetate as both a sole carbon and nitrogen
source showed good flocculant growth and settling characteristics at various sludge loads.
Even at sludge loads from 0.56 to 1.03 kg COD,fkg MLSS-day, the sludge had good
settling properties.

Mucilage obtained by hot water extraction and subsequent ethanol precipitation
from the activated sludge consisted of sugars (0.8-1.1%), proteins (0.7-1.0%), DNA
(0.6-0.9%), and RNA (0.9-1.2%). This composition did not change significantly with
sludge load. Mucilage polysaccharides were hydrolyzed satisfactorily with 0.05 N
H2S0y4 in the presence of Dowex (H+ form) at 100°C for 48 h. Sugar components
of the mucilage polysaccharide were rhamnose, fucose, arabinose, xylose, mannose,
galactose, glucose, galacturonic acid, and glucuronic acid. The major component was
glucose (50-60%). The composition of sugars was different from that of mucilage
polysaccharides in the activated sludge obtained from municipal sewage treatment plant.

Though the reason for the good flocculant properties of the activated sludge ac-
climatized to NTA was not clarified, it seems reasonable to assume that the sludge-
constituting bacteria are regulated by the sole carbon source, NTA, and remain unaltered
even when sludge loads are greatly increased. »
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Table 1. Composition of medium. RBOABOERE L. _

Nitrilotriacetic acid 400 mg 2 EESREMEYE (MLSS) LU AR
MgCla-6HsO 12 mg BYHE (MLNVSS) 1. CHEIEERERLD
CaCla2HaO 12 mg B (10,000 rpm, 1053f) L, %22ic& L 110°C ©
FeCls6H:0 5 mg —WekiR LERERERZ, Chi 550°C T—BukAL
K3S04 6 mg URALERERE L7z, 7235, SVse XU MLSS (3
KH;PO4 6 mg B TOMIEICERE LT,

KsHPO, 6 mg 3. TGRAOHSE  KILULIHREKELSAL
Tap water 1 liter

CODc¢;: N : P=100:9.7 : 0.81
Medium was adjusted to pH 7.
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Schematic diagram of aeration tank.

Fig. 1.
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Activated sludge

extract at 100°C for 2 h
centrifuge ( 10,000 rpm, 10 min )
Supernatant

add 1% NaCl, 2 vol EtOH

! stand overnight at 4°C
Precipitate

wash with cold 70% EtOH, twice
dissolve in distilled water
centrifuge ( 10,000 rpm, 10 min )

Supernatant ( Mucilage )

Fig. 2. Extraction of mucilage from activated
sludge.
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Fig. 3. Variations in SVso, MLSS, and SVI.
Symbols: O, SVso; A, MLSS; @, SVI.
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Fig. 4. Variations in sludge load, temperature,
turbidity, and NTA concentration in effluent.
Symbols: O, sludge load; O, temperature in
aeration tank; A, ODsso; @® NTA concen-
tration in effluent.
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Fig. 5. Variations in ash and iron contents in the
activated sludge.

Symbols: @, Ash; O, Fe.
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Table 2. Characteristics of activated sludge
acclimatized to NTA and its mucilage
components.

Table 3. Molar ratio of sugars in mucilage
polysaccharide extracted from sewage acti-
vated sludge.

1980.1.14 1982.9.29 F/M# 0.52 F/M 1.15

SVio (%) 158  17.0 4.0 1.97
MLSS (g/i) 265 258 0773  0.457
SVI (mlfg) 59.6 659 517 430

Sugar*(%) 083 098 114  1.09
Protein** (%) 0.84 097  0.69  0.84
DNA** (%) 076  0.60 061  0.88
RNA (%) 088 092 031 122

* glucose equivalent
_** Bovine serum albumin equivalent
**k* Cod sperm DNA-Na equivalent
t F/M, sludge load, kg NTA/kg MLSS-day
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Fig. 6. Gas chromatogram of the neutral sugars in
mucilage polysaccharide. 1, rhamnose; 2,
ribose; 3, 2-deoxy-p-glucose (internal standard);
4, mannose; 5, galactose; 6, glucose.

Time of hydrolysis

Components

24 h 72 h
Rhamnose 0.76 0.71
Fucose 0.49 0.52
Ribose 0.69 0.69
Arabinose 0.44 0.40
Xylose 0.27 0.20
Mannose 0.79 1.00
Galactose 1.10 1.00
Glucose 1.00 1.00
Galacturonic acid 0.26 0.19
Glucuronic acid 0.26 0.26

expressed as molar ratio to glucose.
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1 : Galacturonic acid
2 : Glucuronic acid
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Fig. 7. Gas chromatogram of the acidic sugars in

mucilage polysaccharide.
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Table 4. Molar ratio of sugars in mucilage
polysaccharide extracted from activated
sludge acclimatized to NTA.

Components F/M# 0.52 F/M 1.15 1981.12.4.
Rhamnose 0.10 0.10 0.11
Fucose 0.05 0.05 0.02
Ribose 0.18 0.43 0.32
Arabinose - 0.08 0.09 0.06
Xylose 0.06 0.05 0.03
Mannose 0.20 0.16 0.12
Galactose 0.13 0.23 0.17
Glucose 1.00 1.00 1.00
Galacturonic acid 0.02 0.03 0.03
Glucuronic acid 0.12 0.13 L 0.15

t F/M kg NTA/kg MLSS-day

expressed as molar ratio to glucose.
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