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1. Introduction

The MELISSA demondration reactor is responsible for the degradation of faeca materiad. From previous
experiments can be concluded that the overal conversion efficiency of the organic matter in the MELISSA
reactor at apH of around 7 and a temperature of 55°C was 40%. It appeared that protein were more easy to
biodegrade (60%) than other components such as polycarbohydrates (20%). The fibrous fraction of the
human faeces is the most resstant part to biodegrade. This fraction conssts of cdlulose, xylan and lignin
components.

The production of methane must be inhibited in the MELISSA cycle, because it is of no use in the other
compartments. Low pH vaues (6.5) in the demondration reactor inactivated the methanogenic bacteria
(TN41.2). Under these circumstances a converson efficiency of only 30% could be achieved. Proteins were
biodegraded for about 70% and non-protein materia for only 10%.

The combination of two demongration reactors, the first one operated at pH 6 and fed with faecad materiad
and the second one operated a pH around 7 and fed with MELISSA cake pretreated with cdlulase and
xylanase, resulted in a tota conversion efficiency of around 53%. For this efficiency the CO,, CH, and
voldile fatty acids productions are taken into account. Proteins were converted for 70% and fibres for 44%
(TN 43.2).

Conversion efficiencies were caculated during the operation of the demongtration reactor. Four different
converson efficiency can be distinguished. The total conversion efficiency encloses the production of VFA,
carbondioxide and methane. Methane is of no use in the MELISSA-loop and therefore a second conversion
efficiency is caculated. In the MELISSA converson efficiency only the conversion of organic matter into
voldile faty acids and carbondioxide is taken into congideration. At pH 6.5 the tota conversion efficiency
will be identicaly to the MELiISSA conversion efficiency. The conversion efficiencies of fibre and protein
were aso calculated.

In this technica note, the results of the thermohilic anaerobic demongtration reactor a pH 6-6.5 and fed with
faecd materid are represented. The data of this reactor will be used by the Univerdty ‘Blaise Pascd’ to
perform smulation experiments.

2. Reactor 1

2.1 Set-up

The demonstration reactor had awet volume of 1.6 litre and a temperature of 55°C. The reactor was set & a
pH of 6.5 in order to inhibit the methane production and was continuoudy stirred with a magnetic stirrer. The
resctor was fed with faecal materid collected from 8 different persons between age 24 and 40. The
characteristics of the faecal material are represented in Table 2-1. Every two days 150 ml of feed was fed into
the reactor after sampling 150 ml from the reactor. The hydraulic retention time obtained in the reactor was
about 21 days. The reactor was automaticaly flushed with N,-gas after every feeding and two timesaday. In
this way the produced biogas and H, was removed from the resctor. The gas was trapped in a solution
containing 1 N KOH in order to capture the produced carbondioxide. The amount of CO, was measured by
titration. Gas was frequently measured with a gasanayser.
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Table 2-1 Reactor 1: Characteristics of the faecal material

Parameter Unit  Mean value
pH 71
Dry matter o] 23
Ash o] 34
Total nitrogen mg/l 1091
Ammonium nitrogen  mg/l 73
VFA mg/l 544
Acetic acid 261
Propionic acid 106
Iso Butyric acid 17
Butyric acid 97
Iso vaeric acid 28
Vderic acid 23
Caproic acid 12

2.2 Results
221 pHand EC
The pH was set a 6.0 in order to inhibit the growth of the methanogens and therefore to prevent methane

production. The EC was measured to have an idea about the dissolved sdlts present in the reactor. The value
fluctuated between 7 and 8 mS/cm, which isnorma for anaerobic reectors.
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Figure 2-1 pH and EC in reactor

EPASNV / MELISSA TN 43.2 VERSION 27/07/00 -2-



2.2.2 Dry matter, organic matter and ashes

At day 35 the DW increased due to the feeding of different faecd materid. This faecd materid had a higher
DW content. At day 102 the DW decreased. At that time the reactor was fed with faecad materid with alower
DW content.

It was difficult to take a homogenous sample and therefore smdl fluctuations are noticed. The ash
concentration stabilised at avaue of around 2.7 g/l.
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Figure 2-2 Dry matter, organic matter in reactor
2.2.3 NH;-N and N-org

Theincrease of NH4-N at day 95 was due to a different feed. Thisfaecd material contained a higher anmonia
percentage than the previous feed. During the Christmas period gdlatine and starch were fed into the reector.
The increase of NH,-N was due to a easy conversion of gdlatine into NH,-N. The amount of gdatine fed into
the reactor during Christmas was probably to high because not al N-tot was converted into anmonia. After
the Christimas period the NH4-N concentration decreased and reached a stable vaue of around 600 mg/l. The
fluctuations in N-org are due to the difficulty to take a homogenous sample since particles float in the solution.

2.2.4 Volatile fatty acids

In Figure 2-4 the volatile faity acids are represented. The increases noticed at day 67 and 150 were due to a
different feed fed into the reactor. This feed contained a higher amount of volatile fatty acids. At day 219 the
resctor was fed with gelatine and starch. The increase of VFA at that time is due to the fact that starch is good
degradable by the autochtonous bacteria of faeca materia. The voldtile fatty acids composition is represented
in Figure 2-5. The mgjority of produced VFA was acetic acid due to the inhibition of the methanogeness.
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Figure 2-3 NH4-N and N-org in reactor
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Figure 2-4 Volatile fatty acids in reactor
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Figure 2-5 Volatile fatty acids composition in reactor

2.2.5 Biogas production

The cumulative biogas production is represented in Figure 2-6. At low pH, the methanogens were inhibited
and only CO, was produced. The gas production during the Christmas period was not measured.
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Figure 2-6 Cumulative CO, production of reactor

2.2.6 Conversion efficiency
The conversion efficiencies are represented in Figure 2-7. Three conversion efficiencies were caculated. The

MELIiSSA converson efficiency encloses the production of VFA and CO, and was about 40%. Fibres were
converted for about 28%. The protein conversion efficiency had astable vaue of 60%.
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Figure 2-7 Conversion efficiencies

3. Conclusion

The converson efficiencies of faeca materid was investigated using a thermophilic demongtration reactor
with autochtonous bacteria of faeca materia. The reactor was operated at pH around 6.5 to avoid methane
production, because it is of no use for the further loop. A totd converson efficiency of 40% was found.
Proteins were converted for 60% and fibres for 28%. These results are similar to the results obtained last year
(TN 43.2). The data will be used for the validation of the model of the anaerobic thermaophilic reactor. It can
be concluded that a stable inoculum was cultivated during the past two years.
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ADDENDUM REACTOR

Feed of reactor
Date Day pH DM Ash NH4 Ntot VFA Amount
gl gl mg/l mg/l mg/l |
17-05-99 0.00 6.90 17.03 267 45 905 786 0.15
19-05-99 203 6.90 17.03 267 45 905 786 0.15
21-05-99 397 6.90 17.03 267 45 905 786 0.15
26-05-99 884 6.90 17.03 267 45 905 786 0.15
280599 1107 6.90 17.03 267 45 905 786 0.15
31-05-99 14.03 7.00 21.97 317 110 1025 877 0.15
2-06-99 15.99 7.00 21.97 317 110 1025 877 0.15
4-06-99 17.99 7.00 21.97 317 110 1025 877 0.15
7-06-99 21.03 7.00 21.97 317 110 1025 877 0.15
9-06-99 23.03 7.00 21.97 317 110 1025 877 0.15
11-06-99 25.03 7.00 21.97 317 110 1025 877 0.15
14-06-99 28.04 7.00 21.97 317 110 1025 877 0.15
16-06-99  30.03 7.00 21.97 317 110 1025 877 0.15
18-06-99  31.99 7.00 21.97 317 110 1025 877 0.15
21-06-99  34.99 7.24 2339 385 42 910 388 0.15
230699 36.97 7.24 2339 385 42 910 388 0.15
26-06-99 39.94 7.24 2339 385 42 910 388 0.15
28-06-99 4197 7.24 2339 385 42 910 388 0.15
30-:0699 4384 7.24 2339 385 42 910 388 0.15
2-07-99 45,97 7.24 2339 385 42 910 388 0.15
5-07-99 48.94 7.24 2339 385 42 910 388 0.5
7-07-99 50.90 7.24 2339 385 42 910 388 0.15
9-07-99 53.05 7.24 2339 385 42 910 388 0.15
12-07-99  56.01 7.24 2339 385 42 910 388 0.5
14-07-99  57.95 7.24 2339 385 42 910 388 0.15
16-07-99  59.96 7.24 2339 385 42 910 388 0.15
19-07-99  62.99 7.69 30.92 5.99 58 1190 495 0.15
22-07-99 65.98 7.69 30.92 5.99 58 1190 495 0.15
23-07-99  66.97 7.69 30.92 5.99 58 1190 495 0.15
26-07-99  70.00 7.69 30.92 5.99 58 1190 495 0.15
28-07-99  72.00 7.69 30.92 5.99 58 1190 495 0.15
30-07-99  73.86 7.69 30.92 5.99 58 1190 495 0.15
2-08-99 76.99 7.69 30.92 5.99 58 1190 495 0.15
4-08-99 79.02 7.69 30.92 5.99 58 1190 495 0.15
9-08-99 84.03 7.22 2521 3.69 80 1470 839 0.15
11-08-99  86.07 7.22 2521 3.69 80 1470 839 0.15
13-08-99 8804 7.22 2521 3.69 80 1470 839 0.15
180899 9284 7.22 2521 3.69 80 1470 839 0.15
20-08-99 9491 7.22 2521 3.69 80 1470 839 0.15
230899 97.80 7.22 2521 3.69 80 1470 839 0.15
250899 99.82 7.22 2521 3.69 80 1470 839 0.15
27-08-99  101.82 7.22 2521 3.69 80 1470 839 0.15
30-08-99 104.86 714 17.86 254 39 1010 624 0.15
1-09-9 106.82 714 17.86 254 39 1010 624 0.15
30999 108.86 714 17.86 254 39 1010 624 0.15
6-09-99 111.86 714 17.86 254 39 1010 624 0.15
80999 11385 714 17.86 254 39 1010 624 0.15
10-09-99 115.95 6.63 2159 297 64 1020 677 0.15
13-09-99 11881 6.63 2159 297 64 1020 677 0.15
15-09-99 120.86 6.63 2159 297 64 1020 677 0.15
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Date Day pH DM Ash NH4 Ntot VFA Amount
gl gl mg/l mg/l mg/l |
17-09-99  122.89 6.93 16.03 332 54 920 402 0.15
20-09-99 125.82 6.93 16.03 332 54 920 402 0.15
21-09-99  126.90 6.93 16.03 332 54 920 402 0.15
22-09-99 12781 6.93 16.03 332 54 920 402 0.15
23-09-99 12881 6.63 21.59 297 64 1020 677 015
24-09-99 129.84 7.10 24.09 484 57 1175 270 015
270999 13284 7.10 24.09 484 57 1175 270 015
29-09-99  134.99 7.10 24.09 484 57 1175 270 015
1-10099  136.89 7.10 21.65 3.06 52 1400 674 015
41009  139.85 7.10 24.09 484 57 1175 270 015
51099  140.89 7.10 24.09 484 57 1175 270 015
6-10099  142.00 7.10 24.09 484 57 1175 270 015
81099  143.95 7.00 1843 259 78 655 716 0.15
11-10-99  146.95 7.00 18.43 2.59 78 655 716 0.15
13-1099  148.97 7.00 19.19 2.38 320 1405 682 0.15
151099 15101 7.00 19.19 2.38 320 1405 682 0.15
18-10-99  153.84 7.00 1843 2.59 78 655 716 0.15
21-1099  157.10 7.00 18.43 259 78 655 716 0.15
251099 160.82 7.00 19.19 2.38 320 1405 682 0.15
27-1099  163.05 7.46 23.25 454 9% 1180 144 015
29-1099  164.97 7.46 23.25 454 9% 1180 144 015
211199  168.82 7.00 19.19 2.38 320 1405 682 0.15
51199 17199 7.00 19.19 2.38 320 1405 682 0.15
811-9 174.82 742 2414 4.60 58 1230 219 015
10-11-99  177.07 7.46 23.25 454 9% 1180 144 015
1511-99  181.87 7.46 23.25 454 9% 1180 144 015
17-11-99  183.96 7.49 20.64 421 113 1105 218 015
19-11-99  185.86 7.49 20.64 421 113 1105 218 015
22-11-99  188.82 7.49 20.64 421 113 1105 218 015
24-11-99  191.02 742 2414 4.60 58 1230 219 015
26-11-99 192.82 7.49 20.64 421 113 1105 218 015
29-11-199 195.86 7.49 20.64 421 113 1105 218 015
1-12-99 197.97 7.07 25.61 279 64 1215 411 015
312-99  199.99 7.07 25.61 279 64 1215 411 015
6-12-99  202.85 7.07 25.61 279 64 1215 411 015
812-99 205.01 7.07 25.61 279 64 1215 411 015
10-12-99  207.03 7.07 25.61 279 64 1215 411 015
13-12-99  209.84 7.07 25.61 279 64 1215 411 015
151299 21178 7.07 25.61 279 64 1215 411 015
17-12-99  214.01 7.07 25.61 279 64 1215 411 015
20-12-99  216.89 6.82 20.17 2.25 45 980 699 0.15
22-12-99  219.01 6.82 20.17 225 45 980 699 0.15
4-01-00 232.00 6.82 20.17 2.25 45 980 699 0.15
501-00 233.03 6.82 20.17 2.25 45 980 699 0.15
7-01-00 234.78 6.82 20.17 2.25 45 980 699 0.15
10-01-00 237.89 6.82 20.17 2.25 45 980 699 0.15
12-01-00 240.03 6.82 20.17 2.25 45 980 699 0.15
14-01-00 24201 6.82 20.17 225 45 980 699 0.15
17-01-00 244.98 6.82 20.17 225 45 980 699 0.15
19-01-00 246.82 6.82 20.17 2.25 45 980 699 0.15
21-01-00 249.03 6.82 20.17 2.25 45 980 699 0.15
24-01-00 252.03 6.82 20.17 2.25 45 980 699 0.15
26-01-00 254.05 6.82 20.17 2.25 45 980 699 0.15
28-01-00 256.03 6.82 20.17 2.25 45 980 699 0.15
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Date Day pH DM Ash NH4 Ntot VFA Amount
gl gl mg/l mg/l mg/l |
31-01-00 259.10 6.82 20.17 2.25 45 980 699 0.15
2-02-00  260.79 6.82 20.17 2.25 45 980 699 0.15
4-02-00 26301 6.83 2747 273 49 1000 488 015
7-02-00 26582 6.83 2747 273 49 1000 488 015
9-02-00 268.03 6.83 2747 273 49 1000 488 015
11-02-00 270.03 6.83 2747 273 49 1000 488 015
14-02-00 272.84 6.83 2747 273 49 1000 488 0.15
16-02-00 274.80 6.83 2747 273 49 1000 488 015
18-02-00 277.03 6.83 2747 273 49 1000 488 015
21-02-00 279.82 6.83 2747 273 49 1000 488 0.15
23-02-00 282.02 7.28 24.59 315 60 1220 437 015
2502-00 284.04 7.28 24.59 315 60 1220 437 015
28-02-00 286.80 7.28 24.59 315 60 1220 437 015
1-03-00 289.10 7.28 24.59 315 60 1220 437 015
3-03-00 291.02 7.28 24.59 315 60 1220 437 015
6-03-00 29381 7.28 24.59 315 60 1220 437 015
803-00 296.03 7.28 24.59 315 60 1220 437 015
10-03-00  298.03 7.28 24.59 315 60 1220 437 015
13-03-00  300.82 7.28 24.59 315 60 1220 437 015
15-03-00  303.07 7.28 24.59 315 60 1220 437 015
17-03-00  305.03 7.28 24.59 315 60 1220 437 015
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Volatilefatty acid compostion in feed

Date Day VFA AA PA IBA BA IVA VA ICA CA
mg! mg! mg! mg! mg! mg! mg! mg! mg!
17-0599 000 786 343 167 30 127 38 49 0 2
190599 203 786 343 167 30 127 38 49 0 )
21-0599 397 786 343 167 30 127 38 49 0 32
260599 884 786 343 167 30 127 38 49 0 )
280599 1107 786 343 167 30 127 38 49 0 )
31-0599 1403 877 376 138 27 217 47 40 0 3
20699 1599 877 376 138 27 217 47 40 0 33
40699  17.99 877 376 138 27 217 47 40 0 3
70699 2103 877 376 138 27 217 47 40 0 3
90699 2303 877 376 138 27 217 47 40 0 33
11-0699 2503 877 376 138 27 217 47 40 0 3
140699 2804 877 376 138 27 217 47 40 0 3
160699 3003 877 376 138 27 217 47 40 0 33
180699 3199 877 376 138 27 217 47 40 0 3
21-0699  34.99 388 149 82 24 71 39 2 0 0
230699 3697 388 149 82 24 71 39 2 0 0
260699 3994 388 149 82 24 71 39 2 0 0
280699 4197 388 149 82 24 71 39 2 0 0
300699 4384 388 149 82 24 71 39 2 0 0
207-99 4597 388 149 82 24 71 39 2 0 0
507-99 4394 388 149 82 24 71 39 2 0 0
70799 5090 388 149 82 24 71 39 2 0 0
90799 5305 388 149 82 24 71 39 2 0 0
120799 5601 388 149 82 24 71 39 2 0 0
140799  57.95 388 149 82 24 71 39 2 0 0
160799  59.96 388 149 82 24 71 39 2 0 0
1907-99 62,99 438 214 80 32 57 55 0 0 0
2079 6598 438 214 80 32 57 55 0 0 0
230799 6697 438 214 80 32 57 55 0 0 0
260799 7000 438 214 80 32 57 55 0 0 0
280799 7200 438 214 80 32 57 55 0 0 0
300799 7386 438 214 80 32 57 55 0 0 0
20899 7699 438 214 80 32 57 55 0 0 0
40899  79.02 438 214 80 32 57 55 0 0 0
90899 8403 839 400 118 32 160 50 42 0 38
11-0899 8607 839 400 118 32 160 50 42 0 38
130899 8304 839 400 118 32 160 50 42 0 38
180899 9284 839 400 118 32 160 50 42 0 38
200899 9491 839 400 118 32 160 50 42 0 38
230899  97.80 839 400 118 32 160 50 42 0 38
250899  99.82 839 400 118 32 160 50 42 0 38
270899 10182 | 839 400 118 32 160 50 42 0 38
300899 10486 | 624 317 88 18 129 16 26 0 31
10999 10682 | 624 317 88 18 129 16 26 0 31
30999 10886 | 624 317 88 18 129 16 26 0 31
60999 11186 | 624 317 88 18 129 16 26 0 31
80999 11385 | 624 317 88 18 129 16 26 0 31
100999 11595 | 677 292 146 20 132 24 34 0 29
130999 11881 | 677 292 146 20 132 24 34 0 29
150099 12086 | 677 292 146 20 132 24 34 0 29
170099 12289 | 402 178 82 19 68 2 19 0 15
200999 12582 | 402 178 82 19 68 2 19 0 15
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Date Day VFA AA PA IBA BA IVA VA ICA CA
mg! mg! mg! mg! mg! mg! mg! mg! mg!
21-0999 12690 | 402 178 82 19 68 2 19 0 15
2-0099 12781 | 402 178 82 19 68 2 19 0 15
230099 12881 | 677 292 146 20 132 24 34 0 29
240099 12984 | 270 162 48 0 37 24 0 0 0
270999 13284 | 270 162 48 0 37 24 0 0 0
200999 13499 | 270 162 48 0 37 24 0 0 0
11099 13689 | 674 346 120 23 123 30 33 0 0
41099 13985 | 270 162 48 0 37 24 0 0 0
51099 14089 | 270 162 48 0 37 24 0 0 0
61099 14200 | 270 162 48 0 37 24 0 0 0
81099 14395 | 716 357 176 18 117 27 21 0 0
11-10-99 146.95 716 357 176 18 117 27 21 0 0
131099 14897 | 682 304 189 20 113 28 28 0 0
151099 15101 | 682 304 189 20 113 28 28 0 0
181099 15384 | 716 357 176 18 117 27 21 0 0
21-10-99 157.10 716 357 176 18 117 27 21 0 0
251099 16082 | 682 304 189 20 113 28 28 0 0
271099 16305 | 144 88 21 8 12 15 0 0 0
201099 16497 | 144 88 21 8 12 15 0 0 0
211-99 16882 | 682 304 189 20 113 28 28 0 0
511-99 17199 | 682 304 189 20 113 28 28 0 0
811-99 17482 | 219 128 35 11 15 21 8 0 0
1011-99 17707 | 144 88 21 8 12 15 0 0 0
15-11-99 181.87 144 88 21 8 12 15 0 0 0
17-11:99 18396 | 218 130 33 9 31 16 0 0 0
1911-99 18586 | 218 130 33 9 31 16 0 0 0
21199 18882 | 218 130 33 9 31 16 0 0 0
2411:99 19102 | 219 128 35 11 15 21 8 0 0
261199 19282 | 218 130 33 9 31 16 0 0 0
2011-99 19586 | 218 130 33 9 31 16 0 0 0
11299 197.97 | 411 204 88 12 67 20 20 0 0
31299 19999 | 411 204 88 12 67 20 20 0 0
61299 20285 | 411 204 88 12 67 20 20 0 0
81299 20501 | 411 204 88 12 67 20 20 0 0
101299  207.03 | 411 204 88 12 67 20 20 0 0
131299 20984 | 411 204 88 12 67 20 20 0 0
15-12-99 211.78 411 204 88 12 67 20 20 0 0
17-12-99 214.01 411 204 88 12 67 20 20 0 0
201299 21689 | 699 372 136 12 111 17 ) 0 19
21299 21901 | 699 372 136 12 111 17 ) 0 19
401-00 23200 | 699 372 136 12 111 17 ) 0 19
501-00 23303 | 699 372 136 12 111 17 ) 0 19
701-00 23478 | 699 372 136 12 111 17 ) 0 19
10-01-00  237.89 | 699 372 136 12 111 17 ) 0 19
12-01-00 24003 | 699 372 136 12 111 17 ) 0 19
14-01-00 24201 | 699 372 136 12 111 17 ) 0 19
17-01-00 24498 | 699 372 136 12 111 17 ) 0 19
1901-00 24682 | 699 372 136 12 111 17 ) 0 19
21-01-00 24903 | 699 372 136 12 111 17 ) 0 19
24-01-00 25203 | 699 372 136 12 111 17 ) 0 19
26-01-00 25405 | 699 372 136 12 111 17 ) 0 19
2801-00 25603 | 699 372 136 12 111 17 ) 0 19
31-:0-00 25910 | 699 372 136 12 111 17 ) 0 19
20200 26079 | 699 372 136 12 111 17 ) 0 19

EPASNV / MELISSA TN 43.2 VERSION 27/07/00

-12-



Date Day VFA AA PA IBA BA IVA VA ICA CA
mg! mg! mg! mg! mg! mg! mg! mg! mg!
40200 26301 | 488 219 94 12 100 21 27 0 15
70200 26582 | 488 219 % 12 100 21 27 0 15
90200 26803 | 488 219 % 12 100 21 27 0 15
11-0200 27003 | 488 219 % 12 100 21 27 0 15
140200 27284 | 488 219 % 12 100 21 27 0 15
160200 27480 | 488 219 % 12 100 21 27 0 15
180200 27703 | 488 219 % 12 100 21 27 0 15
21-0200 27982 | 488 219 % 12 100 21 27 0 15
230200 28202 | 437 223 109 0 71 13 21 0 0
250200 28404 | 437 223 109 0 71 13 21 0 0
280200 28680 | 437 223 109 0 71 13 21 0 0
10300 28910 | 437 223 109 0 71 13 21 0 0
30300 20102 | 437 223 109 0 71 13 21 0 0
60300 20381 | 437 223 109 0 71 13 21 0 0
80300 20603 | 437 223 109 0 71 13 21 0 0
100300 29803 | 437 223 109 0 71 13 21 0 0
130300 30082 | 437 223 109 0 71 13 21 0 0
150300 30307 | 437 223 109 0 71 13 21 0 0
17-0300 30503 | 437 223 109 0 71 13 21 0 0
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Parameters of reactor

Date Day |Volume pH EC DM Ash OM NH, Ntot Norg CO, VFA
L mScm gl gl gl mg/l mg/l mg/l mg mg/l

17-0599 0.00 16 6.50 6.02 15.25 294 12.32 605 1035 430 1500 2933
190599 203 16 6.70 6.50 15.07 284 12.23 610 930 320 1012 2935
21-0599 397 16 6.50 6.28 16.10 3.05 13.05 630 1025 395 0 2962
260599 884 16 6.50 5.88 14.28 301 11.28 620 1030 410 0 2887
28-0599 11.07 16 6.50 6.32 13.30 277 10.53 585 1155 570 0 2729
31-0599 14.03 16 6.80 6.03 16.06 3.05 13.01 645 1185 540 0 2680
2069 15.99 16 6.80 6.34 13.69 2.80 10.89 630 995 365 862 2543
4-06-99 17.99 16 6.57 5.87 15.52 2.99 1253 635 1105 470 933 2766
7-0669 2103 16 6.98 5.73 14.30 293 11.37 655 985 330 658 2724
9069 23.03 16 6.43 6.61 16.04 3.06 12.99 605 1060 455 898 2835
11-06-99 25.03 16 6.71 6.12 16.54 3.09 13.45 665 920 255 898 2707
14-06-99 28.04 16 6.50 5.10 14.53 2.98 11.56 570 1030 460 898 2717
16-06-99 30.03 16 6.72 853 17.45 6.30 1115 550 1110 560 898 2401
18-06-99 31.99 16 6.50 9.03 17.10 6.07 11.04 593 1143 550 898 2629
21-06-99 34.99 16 6.53 850 16.85 5.64 11.21 635 1175 540 898 2659
23-0699 36.97 16 6.35 8.44 17.52 5.74 11.78 580 1185 605 684 2667
26-06-99 39.94 16 6.50 861 18.12 5.58 1254 553 1075 522 577 2671
28-06-99 41.97 16 6.69 8.03 18.17 5.36 12.81 525 1200 675 523 2674
30-06-99 4384 16 6.64 8.06 18.60 544 13.17 630 1000 370 469 2778
2-07-99 4597 16 6.20 824 19.00 540 13.60 585 953 368 534 2830
507-99 4894 16 487 841 19.35 5.37 13.99 540 905 365 591 2856
7-07-99  50.90 16 6.50 897 20.87 6.65 14.22 570 949 379 550 2882
9-07-9 53.05 16 6.25 8.08 18.88 6.79 12.09 575 992 417 599 2869
12-07-99 56.01 16 6.50 7.31 2159 6.58 15.02 555 785 230 623 2862
14-07-99 57.95 16 6.88 744 18.96 6.27 12.69 550 985 435 635 2856
16-07-99 59.96 16 6.96 857 19.11 5.97 1314 520 995 475 641 2593
19-07-99 62.99 16 6.94 863 18.88 5.73 13.16 540 1010 470 644 2461
22-07-99 6598 16 717 7.92 20.25 591 14.34 570 1040 470 648 2330
23-07-99 66.97 16 6.35 854 19.25 5.83 1342 520 1210 690 0 2993
26-07-99  70.00 16 6.98 8.06 18.82 5.37 1345 510 1220 710 954 3325
28-07-99 72.00 16 6.74 7.76 18.44 5.03 1341 535 1060 525 736 3657
30-07-99 73.86 16 6.80 722 18.70 491 13.79 563 1105 542 748 3128
20899 76.99 16 6.85 6.67 18.88 478 14.10 590 1150 560 512 2863
40899 79.02 16 6.71 6.62 18.53 451 14.02 510 1245 735 920 2598
90899 84.03 16 6.76 7.22 16.40 416 12.25 625 1060 435 0 2478
11-08-99 86.07 16 6.74 6.74 16.55 4.01 1254 615 1020 405 0 2358
13-08-99 88.04 16 6.48 6.33 16.67 4.08 12.59 575 1010 435 0 2584
18-08-99 92.84 16 6.57 6.00 18.26 381 14.46 530 1005 475 2048 2809
20-08-99 94.91 16 6.55 6.18 19.85 412 15.73 745 1000 255 244 2878
23-08-99 97.80 16 6.36 6.78 19.10 354 15.56 813 1135 322 0 2912
250899 99.82 16 6.60 6.41 18.37 429 14.08 880 1415 535 742 2946
27-08-99 101.82| 16 6.50 6.03 19.14 382 15.32 745 1335 590 655 3122
30-08-99 104.86| 16 6.40 6.79 17.00 357 1343 765 1328 563 294 3210
1-0999 10682 16 594 6.58 16.67 333 13.34 785 1320 535 1001 3298
30999 10886| 16 6.54 6.45 16.34 331 13.03 660 1155 495 804 3230
6-09-99 11186 16 6.44 7.19 14.91 301 11.90 685 1235 550 595 3162
80999 11385| 16 6.80 9.65 13.90 5.32 859 680 990 310 691 2911
10-09-99 11595| 1.6 6.50 873 12.96 452 844 600 1195 595 637 2786
13-09-99 11881| 1.6 5.80 9.33 15.95 4.88 11.07 520 1095 575 584 2660
1509-99 120.86| 1.6 6.30 843 1371 443 9.29 715 1340 625 405 3129
17-09-99 12289| 16 7.00 7.52 15.02 411 10.91 540 940 400 0 2973
20-09-99 12582| 16 5.90 7.98 15.72 412 11.61 535 1000 465 1555 2818
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Date Day |Volume pH EC DM Ash OM NH, Ntot Norg CO, VFA

L mScm gl gl gl mg/l mg/l mg/l mg mg/l
21-09-99 12690| 16 6.10 741 16.30 4.03 12.27 590 1048 458 0 2883
22-09-99 12781| 16 6.20 712 16.60 399 12.61 618 1072 454 1658 2948
230999 12881| 1.6 6.20 6.98 16.70 397 12.73 632 1084 452 0 2765
24-09-99 129.84| 1.6 6.30 6.83 16.82 395 12.87 645 1095 450 814 2673
27-09-99 13284| 16 6.30 6.63 16.84 367 1318 615 1110 495 475 2582
29-09-99 13499| 16 6.80 7.78 16.49 3.70 12.79 620 1125 505 0 2890
1-10099 136.89| 16 6.80 7.80 18.01 356 14.45 650 1160 510 0 2041
410099 13985| 16 6.30 7.56 15.27 3.46 11.82 525 1005 480 1880 2991
51099 14089 16 6.30 7.32 16.70 359 1311 583 1093 510 0 3061
6-10099 14200 16 6.30 6.84 18.06 372 14.35 640 1180 540 106 2676
81099 14395| 16 6.30 7.02 18.23 373 14.50 640 1295 655 551 2476
11-1099 14695| 16 6.10 748 15.61 3.68 11.93 545 1220 675 208 2276
13-1099 14897| 16 6.00 6.08 16.49 367 12.82 565 1080 515 625 2834
151099 15101| 16 5.60 743 16.02 355 12.47 635 1230 595 431 3443
1810099 15384| 1.6 5.97 6.82 14.73 323 11.50 585 1170 585 311 4053
21-1099 157.10| 16 6.17 6.20 17.45 340 14.06 650 1210 560 0 3901
251099 160.82| 1.6 6.24 6.07 13.85 3.02 10.83 570 1280 710 1077 3825
27-1099 16305| 16 6.14 5.94 15.59 3.02 12.57 595 1295 700 549 3749
29-1099 16497| 16 6.24 5.68 14.41 290 1151 595 1195 600 348 3392
2-11-99 16882 16 577 6.66 15.81 334 12.48 565 1170 605 0 3213
51199 17199 16 6.15 6.42 15.99 319 12.80 600 1035 435 0 3124
811-99 17482| 16 6.37 6.17 14.47 334 11.13 590 1100 510 0 3034
10-11-99 177.07| 16 6.54 5.95 16.00 325 12.75 620 1150 530 0 2907
1511-99 18187| 16 5.44 5.56 14.86 320 11.67 555 1090 535 0 2780
17-11-99 18396| 1.6 592 5.96 16.79 332 1348 570 1165 595 1845 3209
19-11-99 18586| 1.6 6.37 5.32 16.84 3.36 1348 600 1065 465 188 3058
22-11-99 18882| 1.6 534 6.24 16.04 334 12.71 510 1080 570 311 2907
24-11-99 191.02| 16 6.08 5.88 17.24 327 13.97 555 1095 540 346 2278
26-11-99 19282| 16 6.50 5.52 17.40 382 13.58 520 1185 665 164 2722
29-11-99 19586| 1.6 6.78 6.46 16.02 339 12.63 544 1135 592 248 3165
1-12-99 19797 | 16 6.08 5.61 16.70 357 1313 525 1145 620 331 2596
31299 19999| 16 6.31 5.70 17.28 333 13.95 515 1260 745 402 2779
6-12-99 20285 16 6.46 5.99 14.74 2.76 11.98 505 1240 735 358 2961
81299 20501| 16 6.38 5.00 18.02 350 14.52 570 1280 710 786 4810
10-12-99 207.03| 16 6.27 5.33 15.69 3.00 12.70 580 1110 530 414 3922
13-12-99 209.84| 16 6.24 5.35 18.01 318 14.84 565 1190 625 428 3033
1512-99 211.78| 16 6.20 5.83 17.70 294 14.76 585 1178 593 1065 3637
17-12-99 21401| 16 6.84 6.30 17.31 271 14.60 605 1165 560 0 3939
20-12-99 216.89| 16 6.42 7.28 16.70 267 14.03 595 1185 590 655 4241
22-12-99 21901| 16 6.13 741 16.93 2.78 14.15 595 1185 590 0 3221
4-01-00 23200| 16 6.69 7.53 17.12 2,06 15.06 880 1570 690 0 4006
501-00 233.03| 16 6.43 827 20.50 237 18.13 950 1700 750 2895 4790
7-01-00 23478 16 6.46 9.28 17.74 219 15.55 935 1550 615 821 4818
10-01-00 237.89| 1.6 6.49 856 17.90 2.26 15.65 930 1568 638 437 4845
12-01-00 240.03| 16 6.28 7.83 1811 241 15.70 905 1585 680 549 5114
14-01-00 24201| 16 6.49 8.76 20.67 2.75 17.92 820 1230 410 0 4996
17-01-00 24498| 16 6.38 7.96 19.30 249 16.81 800 1308 508 757 4937
19-01-00 246.82| 16 6.33 7.56 18.60 2.36 16.24 790 1347 557 0 4908
21-01-00 249.03| 16 6.27 7.15 17.90 223 15.67 780 1385 605 631 4893
24-01-00 25203| 16 6.44 6.93 20.69 250 18.19 650 1330 680 402 4878
26-01-00 254.05| 1.6 6.25 6.84 18.96 233 16.63 650 1580 930 285 4629
28-01-00 256.03| 1.6 6.17 6.76 17.46 2.00 15.46 735 1415 680 276 4731
31-01-00 259.10| 16 6.08 6.42 18.30 214 16.16 680 1430 750 458 4833
2-02-00 260.79| 16 6.06 6.62 17.09 211 14.99 720 1370 650 0 4903
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Date Day |Volume pH EC DM Ash OM NH, Ntot Norg CO, VFA

L mScm gl gl gl mg/l mg/l mg/l mg mg/
4-02-00 26301| 16 597 6.95 16.58 229 14.29 733 1395 662 414 5007
7-02-00 265.82 16 5.87 7.00 15.75 257 13.18 745 1420 675 0 5111
9-02-00 268.03| 16 6.09 6.92 18.90 253 16.37 725 1370 645 0 4756
11-02-00 270.03| 16 6.01 6.91 18.60 257 16.03 625 1320 695 469 4640
14-02-00 27284| 16 5.94 6.40 18.88 2.63 16.25 715 1325 610 260 4582
16-02-00 27480| 1.6 6.04 6.85 19.57 254 17.03 665 1325 660 414 4524
18-02-00 277.03| 16 592 6.75 21.37 281 1857 700 1445 745 346 4725
21-02-00 279.82| 16 6.00 712 19.85 2.60 17.26 660 1330 670 224 4826
23-02-00 28202| 16 5.94 7.05 19.73 2.62 17.11 690 1315 625 0 4927
2502-00 284.04| 16 5.94 7.09 19.27 264 16.63 690 1495 805 642 4508
28-02-00 286.80| 1.6 6.06 7.32 18.56 2.70 15.86 705 1265 560 346 4299
1-03-00 289.10| 16 6.03 6.78 20.03 265 17.38 735 1350 615 0 4089
3-03-00 291.02| 16 6.00 6.97 18.29 2.56 15.73 790 1410 620 590 4227
6-03-00 29381 16 6.06 6.14 17.78 259 15.19 765 1385 620 248 4365
8-03-00 296.03| 16 6.03 7.05 1891 274 16.17 835 1380 545 399 4512
10-03-00 298.03| 1.6 5.96 6.78 18.64 2.73 15.91 695 1230 535 153 4273
13-03-00 300.82| 1.6 6.17 7.07 17.26 2.63 14.64 770 1425 655 286 4033
1503-00 30307| 1.6 6.09 6.89 19.08 271 16.37 660 1440 780 516 4107
17-03-00 305.03| 16 6.11 7.05 18.28 269 15.59 713 1305 592 0 4144
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Volatilefatty acid compostion in reactor

Date Day VFA AA PA IBA BA IVA VA ICA CA
mg! mg! mg! mg! mg! mg! mg! mg! mg!
17-0599 0.00 2933 1012 852 230 303 461 46 0 29
19-05-99 203 2935 1046 838 21 302 451 47 0 29
21-05-99 397 2962 1090 831 213 314 439 46 0 29
26-05-99 8.84 2887 923 866 226 337 458 47 0 31
280599 1107 | 2729 841 837 214 316 450 43 0 28
31-:0599 1403 | 2680 758 842 220 329 460 44 0 28
2-06-99 1599 | 2543 691 797 213 325 447 43 0 27
4-06-99 1799 | 2766 791 871 222 349 461 44 0 29
7-06-99 2103 | 2724 756 857 225 355 462 42 0 28
9-06-99 2303 | 2835 818 878 229 368 470 43 0 29
11-0699 2503 | 2707 764 810 225 366 461 47 0 34
140699 2804 | 2n7 787 794 226 369 459 47 0 34
160699 3003 | 2401 750 678 193 318 389 42 0 31
180699 3199 | 2629 878 701 205 345 423 45 0 32
21-0699 3499 | 2659 875 639 309 338 418 45 0 33
280699 4197 | 2674 1020 658 198 319 406 46 0 27
7-07-99 5090 | 2882 1142 722 212 321 425 38 0 24
140799 5795 | 2856 1235 683 192 294 304 34 0 19
20799 6598 | 2330 1161 548 142 189 289 0 0 0
280799 7200 | 3657 1752 915 251 263 476 0 0 0
4-0899 7902 | 2598 1032 664 219 224 440 18 0 0
180899 9284 | 2809 1103 716 224 241 447 78 0 0
250899 9982 | 2946 1188 735 234 288 461 2 0 19
10999 10682 | 3298 1414 792 247 317 482 24 0 23
150099 12086 | 3129 1729 453 213 267 411 28 0 28
200999 13499 | 2890 2255 0 208 oY} 309 25 0 0
51099 14089 | 3061 2417 44 206 77 293 24 0 0
6-10-99 142.00 2735 2175 47 175 67 257 14 0 0
131099 14897 | 2834 2191 98 177 85 266 17 0 0
27-10-99 163.05 3749 2557 366 174 142 493 17 0 0
17-11:99 18396 | 3209 2114 391 189 153 348 14 0 0
24-11-99 191.02 2278 1413 316 145 117 277 10 0 0
11299 19797 | 259 1520 403 173 153 336 1 0 0
81299 20501 | 4810 2774 810 314 275 613 24 0 0
131299 20084 | 3033 1750 533 191 172 365 16 0 1
21299 21901 | 3221 1859 576 195 182 388 17 0 4
501-00 23303 | 4790 2845 1038 227 210 447 18 0 5
12-01-00 24003 | 5114 3002 1073 233 244 445 21 0 6
26-01-00 25405 | 4629 2939 826 194 229 405 23 0 13
20200 26079 | 4903 3205 810 176 304 386 14 1 7
90200 26803 | 4756 2996 761 203 342 414 26 0 14
160200 27480 | 4524 2843 717 205 312 408 25 0 14
230200 28202 | 4927 3188 790 212 300 422 15 0 0
10300 28910 | 4089 2545 676 19 246 395 21 0 11
80300 29603 | 4512 2736 766 228 276 459 30 0 18
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