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Coenzyme Fy, is a fluorescent substance which is present in all methanogens and is closely
related to enzyme reactions of methane production by anaerobic digestion. We studied the
relationship of F. content in mixed anaerobic microbial populations and the metabolic
activity of methanogens to determine the operating conditions of anaerobic reactors by
using Fy. As a result, it was found that F.; content was correlated with the metabolic
activity of anaerobic sludge, and we were able to estimate the number of methanogenic
bacteria in anaerobic sludge by measuring the amount of F,. It was also made clear that
Fi0 content in the anaerobic sludge of actual reactors was 5 times higher than that in
digested sewage sludge and that methanogenic bacteria were dominant organisms in actual
reactors. Further, it was found that the reactors containing a high value of F,;, sludge were
stably operated with a high TOC removal rate.
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Table 1 Specifications of laboratory-scale UASB type reactor

Ttem } Specification
Type } UASB type
Material Transparent PVC
Shape 1 Cylindrical
Dimensions ; 100 dia. x 1 100TH
Reactor volume (except settling 5.7¢

part volume)

Water temp erature in reactor 37+1°C
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Table 2 Composition of synthetic wastewater

Substance ‘ Content (mg/2)
Beer 25000
CSL 3000
Ca(OH) . 65
NaOH 70

CSL: Corn steep liquor
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Table 3 Quality of synthetic wastewater

Item Value
pH =) 4.0
SS (mg/e) 30
TOC ( 7 ) ; 1010
BOD ( » ) g 2000
T-N ( » ) i 103
TP (2 ) | 22
Cazt (7 ) : 37
Fet* ( 7 ) { 0.5
Mg2* ( 7 ) | 20
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Pour the sample into a centrifuge tube.
Centrifuge at 15 000 rpm for 10 minutes at 4°C.

{
Add 40 m¢ of 3 % NaCl solution and
resuspend the pgllet.

. Repeat two times.
Centrifuge at 15 000 rpm for P

10 minutes at 4°C.

Resuspend the pellet in 50 m¢ of deionized water.
Adjust thle pH to 8.5 with 0.1 N KOH.

Heat for 10 minutes at 100 °C.

Dilute thé suspended solid to 100 mé.

Centrifugfe at 15 000 rpm for 10 minutes at 4°C.

l
Filtrate the supernatant with a 0.20 ym
membrane filter.

Dilute the supernatant adequately

l
Add 4.5 m¢ of isopropanol and 0.6 m¢ of 1 N KOH
to 1.5 me of the diluted supernatant.

4
Determine the fluorescence using a
fluorospectrophotometer.
[excitation wavelength : 420 nm,
emission wavelength : 470 nm]
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Fig. 4 F420 measuring method
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Table 4 F420q content in anaerobic sludge
|

Sample (Wastewater) i

F420q content

(g Fy20a/g8 VS)

Digested sewage sludge } 0.028
A granule sludge (Beer) ‘ 0. 326
B fixed bed sludge (Starch) } 0. 208
C granule sludge (Beer) ‘ 0. 228
B fixed bed sludge

(stored at 4 °C for 1 month) 0.223
C granule sludge

(stored at 4 °C for 1 week) 0. 160
( Y3 for 2 weeks) 0.168
( 7 for 3 weeks) 0.164

Table 5 F4z0q content in anaerobic sludge and operation data on actual reactors

Sample | Fapoq content | TOC lacding rate } TOC removal rate| Gasification rate
(Wastewater) \ (g F420q/8 VS) | (kg TOC/m3-d) ' (kg TOC/m3+d) | %)
D fixed bed sludge 0.127 | 0.7 0.6 ! 62
(Chemical compound) } _
E fixed bed sludge 0. 301 ‘ 1.6 1.1 ? 52
(Starch) :
F fixed bed sludge 0.310 4.4 2.1 ; 27
(Food)
G granule sludge 0.397 3.8 3.4 ; 64

(Beer)
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