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A Contribution to Anaerobic Digestion of the Sea-Water-Activated Sludge

Ikunosuke TANABE, Ken’ichi FUKUNAGA, and Kenji TANIGUCHI
(Laboratory of Applied Microbiology)

#

HSBAES T 5 5 IHR BRI O K BRIR O UE L L L
TR IER B IR ATRE I H I CTH H & &L T TICGE
B LT, —F, OB FRICRT H8EKE
MIEROBGER 45 13 45=0.76L—0.03S (4S, kg/
m®/day; L, COD 38 kg/m?/day; S, MLSS kg/
m®) TRENAHZ LEHHLMC LI Lal, ZOR
ol KI5 75 JE D LB T ST S huie < T, K
EUEBREISESTH D LTz ol T, REG
FRDMBENT, & DEEKLE SR I\ T RIUTHR
R ELHTCCLRET, Lind, REMEAKEEGE
DB FRA, BEABE, WENDOHRERLR
DEFIC L b71c 5 BWEE - HHEINEECHRLT
HsRTo~ F e OB LY D - T TOPRKER
BIELIEHINEL LS FIEDHD. TDID, &
T AE B IED AT ATHED & 5 R BRTT 5
ZEEicot.

—HC, BROEEAIL, £ & VTR (REFR)
L BB EORMOVITEAREYNAT 0T, A
e 1 %L BB B BER ARG IR DB SR
LT HAMLELDOWENHDY. —T, EHED
EEHRY T A 2 v RERE L L TRE SR
B Lhb, BKFTH 2 XV EENTIebhED D
D & HWTHE S,

SENT, WHARRIREHE LTA X VRSN EZ 5D
o, X, MWKIEWEHRN A & v EERZTHE
5D S DA, FIC, BRAEEYRTICHER
* - OB R A B R I RO MG & 20T

Foteb DO—ET, MEFSAER ¥ X OWERISSERE O

RERESTOMN LT (EYroBE S i BT S8

HpesEams  RHFISAERE p. 128-129 (1978), BEFIG3E
FE p. 147-149 (1979)].

il

OO REBROLE, IV, 2 &2 VHIEDT
B BT OWT L BV R 5 oD THRE T 5.
MHELEFE
R L b7 s W AREBORECIIEE LD
wEAHH L. Kb THRRNEE bl Ary
REED IS E AN E SR IR T B, BRETHRIL
BRSO RRMEhOHREYEE L, ZHICHRE
Bl %gmz o, WFhd 3,500rpm 155 R L
SR A MR A U KB KT X 2 TEBRE T T
BREE&EL L TiL 8%, 20°, 36° XU 52°C ol o
foo St H AhD A 2 v OBHILELTHTE & &RFITHVE
DRSS AT L= =A7 5 A 2K b I LEDO =
MEPL <A 2y ) VU TYHY 7Y v 7, HIL 163
By 27 et 757 aicEEgHS (Thermal Con-

Photo 1. Apparatuses for digestion of the sea-
water-activated sludge (excess-sludge).
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Table 1. Gas-chromatogram-data

1) A datum for methane
Column: Molecular Sieve 5A, ¢ 3m/m 2m stain-

less column.
Column-Temperature: 60°C.
Injection-Temperature: 71°C.
Carrier-Gas: He.
Flow-Rate: 30m//min.
TCD-Detector-Temperature: 30°C.
Sample-Size: 0.4ml.
Sensitivity: 1/32.
Chart-Speed: 10mm /min.

2) A datum for hydrogen sulfide
Column: Porapak R, ¢ 3m/m 6m tefron column.
Column-Temperature: 60°C.
Injection-Temperature: 70°C.
Carrier-Gas: He.

Flow-Rate: 30m//mm.
TCD-Detector-Temperature: 30°C.
Sample-Size: 0.4m/.

Sensitivity: 1/32.

Chart-Speed: 10mm/min.

ductivity Detecter : TCD) % {#fH URER L7~ H R 27
R 757 DREEHII B R TERLIDLES b
THoTe-

75J8 DNA (3 MARMUR BRIZ X b BB L 70 151k
DNA & GC% ixohZd ke LTHYHES LA
it EPS-3T 1234 L 7= fuBht L 7k L £ — (Thermos-
tatted Cell Holder, AUz 123-0703) T4 % ih 5
(Thermal denaturation curve) % €, Tm=69.3+
0.41GC THELL® (FH2). /¥, 5k DNA ©
[E1fX3 3 ScHMIDT, THANNHAUSER, SCHNEIDER T
FE& L7 DNA gicxt L TR,

Photo 2. The el turation-curve of the
mixed DNA of the activated sludge.
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Table 2. The sea-water-medium for isolation of
methanogenic bacteria

1) A modificatior of SIEBERT and HATTINGH's
enumeration-medium

Aged sea-water 800m/
Na-glycerophosphate 140mg
Fe-EDTA 10mg
NH,CI1 600mg
Vitamin-solution* 1m/
0.05% alpha tocopherol/alcohol-solution 1m/
0. 04% resazurine-solution 5m/
0.2% phenosafranine-solution 1m/
Fatty acid-mixture** 3m/
Reducing solution*** 17ml
6. 0% NaHCO,-solution 143m!

Distilled water****

* (mg in 250m!/ re-distilled water) Aneurine-HC,
125; ascorbic acid, 125 ; riboflavin, 125 ; biotin, 50 ;
cobione, 30 ; pyridoxamine-HCI, 250 ; folic acid, 50 ;
p-aminobenzoic acid, 250; nicotinic acid, 125; cho-
line, 125.

** (m/) Acetic acid, 17; pronionic acid, 4; butyric
acid, 4; isobutyric acid. 1; n-valeric acid, 1; isov-
aleric acid, 1; 2-methyl-butyric acid, 1; isocaproic
acid, 1.

***x Cysteine-HCl, 1.25g, added to 80ml of 0.1 N
NaOH, volume adjusted to 100ml with distilled
water, and 1.25g of Na,S-9H,0 added.

*¥**x The volume of the medium is adjusted to 1 liter
with distilled water, and, if necessary, 50g of dige-
sted sludge (wet w.) might be added to the 1 liter-
volume medium. Agar is added to the medium to
give a final concentration of 0.8, or 1.0 per cent,
if necessary.

2) A modification of HEUKELEKIAN and HEINEMANN's

medium
Aged sea-water 800m/
NH,CI lg
MgCl, 0.1g
K,HPO, 0.4g
CH,COONa 10g
yeast-extract 0.03g
Distilled water 200m!/

* Agar 0.8 per cent, pH 7.6-7.8

Three m/ of a sterile solution, containing 1 per cent
of Na,S-9H,0 and 5 percent of Na,CO, was added
to each 100m/ of the medium prior to inoculation.
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Fig. 1. The test-tube for enumeration
of the methanogenic bacteria.

Photo 3. Incubation of the test-tubes for enumer-
ation of the methanogenic bacteria in a
digesting sludge.
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Fig. 2. The culture-tube for isolation
of anaerobic bacteria at 52°C.
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Photo 4. The culture-tube for isolation of anaerobic
bacteria. An inoculated agar-medium is
being sucked into the culture-tube with a
pipetter.

Photo 5. Incubation of the culture-tube at 52°C.
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Fig. 3. Anaerobic digestion of the excess-sludge
in the Kinkéd sewage-treating plant, Ka-
goshima.
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Fig. 4. Anaerobic digestion of the sea-water
activated sludge.
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Table 3. Enumeration of methanogenic bacteria
through the employment of the test-
tubes for enumeration

suspending Enumeration/m!
medium
temperature tap-water sea-water
36°C $ 50 5.0
52°C f 2.5 13
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Table 4. Counts of the gas-bubble, in which methane was detected

counts of a gas-bubble

dilution in 10 ml

gas-bubble No.
in the tube

detection of methane

107! 7

Photo 6. The culture-tube, in which r;lethane
was noted at all the bubbles.
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Fig. 5. Thermal denaturation-curves of
the DNA-sample of the digested
sludge in the Kinkd sewage-
teating plant.
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Fig. 6. Thermal denaturation curves of the
DNA sample of the activated sludge
in the Kinkd sewage-treating plant.
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Summary

In this study, some investigations were executed on anaerobic digestion of the excess-sludge
produced on way of the treatment of the Shéchi-distiller’s slops with the sea-water-activated sludge.

The following two phenomena were ascertained, firstly, that even if the suspending-medium of
the mesophilic anaerobic-sludge in the Kinko-sewage-treating-plant was exchanged for sea-water,
methane-fermentation was carried on continuously, only with a considerable delay of gas-production;
secondly, that even if the excess-sludge of the sea-water-activated sludge was added to the digested
sludge in sea-water in order to be subjected to an anaerobic treatment, the methane-gas-production
was observed. On the other hand, in order to clarify the anaerobic microflora, some attempts were
made on to the following items ; (1) the enumeration and isolation of anaerobic micro-organisms
of the sea-water activated sludge, and (2) a trial on the speculation of an exact anaerobic-microflora,
basing on the thermal denaturation curves of the mixed DNA, extracted from the digested sludge.



