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ABSTRACT

The phosphate recovery from UASB treated pig manure wastewater was investigated on pilot scale using a phosphate precipitation block (PPB) consisting of an air stripper for CO2 removal to increase the pH and a fluidised bed crystallizator. With a total hydraulic retention time of 0.25 days and an average influent concentration of 0.11 g total P/l in the PBB, 79% of the total phosphorous (on the average) was recovered, presumably in the form of struvite and hydroxyapatite. There is a perspective to use the formed phosphate precipitates as fertilisers or as a raw material for phosphate industry taking into account that the price of magnesium-ammonia phosphate in Russia is 100-150$/ton. Based on the data of pilot-scale trials presented in this paper, the potential of phosphate recovery from the total flow of manure wastewater of the Russian pig complexes can be accounted as 2.6 thousand tons (as P) per year.
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INTRODUCTION

In Russia, according to the available statistics, there were respectively 8.575, 17.381 and 210.810 million pigs, cattle and poultry on 1 January 1999 (Table 1) [1]. Taking into account the average figures presented in Table 1, the yearly produced manure can be estimated as 382.7 million tons (as concentrated livestock wastes). However, in Soviet Union, a breeding of agriculture animals has been developed on the industrial basis and Russia has inherited a majority of these facilities. As a result, currently, for example, almost one quarter of all russian pigs are handled on huge complexes (in total 33) having a capacity for fattening 54-216 thousand heads. But due to flushing technology used for cleaning, these complexes produce yearly around 30 million tonnes of pig manure wastewater containing only 2-2.5% total solids and cause severe environmental problems in the surrounding areas due to absence of proper systems for treatment or reutilization [3]. The phosphorous content in the pig manure wastewater (the average concentration is around 0.4 kg total P/ton [4]) from the complexes can be accounted for 12 thousand tons (as P) per year. This is equivalent approximately to 2% of overall production of phosphate fertilisers in Russia (significant part of them is exported) [5].

Table 1. Livestock and waste production in Russia (without accounting non-marketable breeding animals) [1].

Animals
Number of heads, million
Average production of manure, ton/head/year (humidity, %) [2]
Estimated yearly manure production, million tons

Pig
8.575
2.4 (87.5)
20.6

Cattle
17.381
20 (90)
347.6

Poultry
210.810
0.069 (73-76)
14.5

Total


382.7

A possible solution for sustainable utilisation and treatment of such diluted manure streams is the preliminary mechanical separation of solid and liquid fractions followed by separate biological and physico-chemical treatment of both fractions. Using this approach, treatment can be focused not only on environmental protection but also on re-utilisation of valuable components comprising in manure wastewater (e.g., phosphorous recovery etc.). This approach is the basis of the joint Russian-Dutch project “The development of integrated anaerobic-aerobic treatment of liquid manure streams with maximisation of production of valuable by-products (fertilisers, biogas) and re-utilisation of water” (1999-2001). The ideology and main directions of the research activities within the project are represented in Fig. 1. Various steps of this scheme were investigated on laboratory level [3,4]. They served as a basis to design a pilot installation (Fig. 2) for treatment/reutilization of liquid fraction of pig manure wastewater. This paper discusses the results obtained during the experimental evaluation of this installation in June-September 2000, focusing mainly on phosphate recovery via precipitation (step F) from anaerobic effluents produced in step E.
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Fig.1. Proposed scheme of liquid manure treatment/reutilization (A – farm (manure production); B – separation of solids/liquid; C – composting of solids; D – final form of fertiliser; E – anaerobic elimination of major part of COD (and nitrate if necessary); F - physico-chemical removal of nutrients; G – biological elimination of resting BOD and nutrients.
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Fig. 2. Flow sheet of the pilot installation for phosphate recovery from liquid fraction of pig manure wastewater

MATERIALS AND METHODS

Manure wastewaters

The raw manure wastewater (RMW) was taken directly from a pig farm using a flushing technology for cleaning and located on the territory of municipal solid waste treatment plant in St. Petersburg. The RMW was decanted and filtered through a tissue filter before being used as influent for the UASB reactor. Some characteristics of filtered manure wastewater (FMW) are presented in Table 2. The pilot installation (Fig. 2) located in the experimental hall of the Institute for Agricultural Microbiology (St. Petersburg) was operated at ambient temperatures (15-20 oC).

Table 2. Some characteristics of the filtered pig manure wastewater, g/l (average values are given in brackets)

CODtot
CODSS
CODcol
CODsol
pH
NNH3
Ptot
PPO4

3.7-12.4

(8.1)
0.2-4.9

(2.1)
0.3-3.8

(1.2)
2.6-9.9

(4.9)
5.2-8.7

(6.8)
0.37-1.45

(0.75)
0.08-0.24

(0.15)
0.04-0.14

(0.09)

UASB reactor
The UASB reactor was made from transparent plastics and had the following size: cross-section (rectangular) – 22.6 cm2, height – 206 cm, working volume – 44.6 l. It was seeded with 10 l of anaerobic sludge originating from an anaerobic digester treating poultry manure (Skvoritsy, Leningrad province). During the start-up period (1 month), the reactor was operated in semi-continuous mode to adapt the sludge to the new feeding substrate. Then it was switched on a continuous regime and a gradual increase of organic loading rate (OLR) was applied by decreasing hydraulic retention time (HRT).

Phosphate precipitation block (PPB)

This block consisted of an air stripper (diameter – 20 cm, height – 20 cm, working volume – 6 l) for CO2 removal to increase the pH and a fluidised bed crystallisator (FBC, diameter – 7.8 cm, height 105 cm, total volume – 5 l) for crystallisation of phosphate minerals such as struvite (MgNH4PO4) and hydroxyapatite (Ca5(PO4)3OH). Both reactors were made from transparent plastics. The FBC was initially filled by 1 kg of washed sand as a source of nuclei to promote phosphate crystallisation from the supersaturated effluents of the stripper. The fluidisation was performed using an airlift loop.

Analysis
All analyses were performed 2-3 times per week using Standard Methods [6] or as described previously [3.4]. For determination of soluble phosphate concentrations, the samples were centrifuged before measurements. All gas measurements are recalculated to standard conditions (1 atm, 0 oC). Statistical analysis of data was performed using Microsoft Excel.

RESULTS AND DISCUSSION

Performance of UASB reactor

The results of the UASB treatment of the FMW after start-up period are generalised in Table 3. During Period I (days 0-32), the HRT was on the average 3.5 days resulting in the average OLR of 1.7 g COD/l/d (Table 3). The total COD removal was 45% while removals of suspended solids (SS), colloidal and soluble COD fractions were 69, 59 and 38 (on the average), respectively (Table 3). In spite of big fluctuation of the influent pH, the effluent pH was rather stable – around 7.5. The specific methane production varied also and accounted on the average 0.23 nl/l/d. This value is somehow below the theoretically expected one (0.27 nl/l/d) taking into account the observed COD removal. The discrepancy can be mainly attributed to entrapment of some part of the undigested SS and colloidal substances by the reactor sludge bed. As expected, the ammonia concentrations slightly increased due to anaerobic hydrolysis of proteinaceous substances in the FMW. On the contrary, the concentrations of total phosphorous and phosphate substantially dropped in the treated wastewater (Table 3). As in laboratory experiments [4], this was attributed to a partial precipitation of phosphate minerals (presumably: hydroxyapatite and struvite [6]) inside of UASB reactor.


After decreasing the HRT during Period II (days 33-75) to 2 days (on the average) resulting in an increase of an average OLR to 5 g COD/l/d, the total COD removal increased to 60% (Table 3). This was due to increased removal of colloidal and soluble COD fractions (on the average - 74 and 63%, respectively) compared to Period I (Table 3). On the contrary, a slight decrease of SS removal was detected due to increased wash-out of sludge and other entrapped particulate matter clearly observed throughout Period II. The specific methane production rate followed the increase of the total COD removal though some discrepancies with the theoretically expected one were observed. The reason is the same as for Period I. In spite of acidic influents fed to the reactor, especially in the end of Period II, the effluent pH was stabilised around 7.1 (Table 3) due to volatile fatty acids consumption and ammonia production. A substantial drops of total phosphorous and of particularly soluble phosphate concentrations in the anaerobic effluents was also observed during this period (Table 3).

Table 3. Operational parameters and efficiency of the UASB reactor treating the FMW (average values for the periods are given in brackets).

Parameter
Period I (days 0-32)
Period II (days 33-75)

HRT, days
3.2-4.3 (3.5)
1.4-3.0 (2.0)

OLR, g COD/l/d
1.3-2.9 (1.7)
3.0-7.4 (5.0)

Influent CODtot, g/l
3.7-10.1 (6.0)
6.1-12.4 (9.3)

Effluent CODtot, g/l
2.2-4.4 (2.9)
2.7-6.6 (3.7)

Total COD removal, %
21-56 (45)
20-77 (60)

Influent CODSS, g/l
0.2-1.9 (1.2)
0.1-4.9 (2.2)

Effluent CODSS, g/l
0.1-1.1 (0.5)
0.4-2.7 (1.1)

Suspended solids COD removal, %
55-96 (69)
17-94 (56)

Influent CODcol, g/l
0.3-2.3 (0.9)
0.5-2.3 (1.3)

Effluent CODcol, g/l
0.1-0.6 (0.3)
0.1-1.3 (0.5)

Colloidal COD removal, %
33-96 (59)
59-91 (74)

Influent CODsol, g/l
2.6-4.5 (3.4)
3.0-10.0 (5.8)

Effluent CODsol, g/l
1.1-3.1 (2.1)
0.9-3.2 (2.1)

Soluble COD removal, %
20-57 (38)
38-84 (63)

Influent pH
6.7-8.7 (7.7)
5.2-6.9 (6.1)

Effluent pH
7.2-7.9 (7.5)
6.7-7.7 (7.1)

CH4 production, nl/l reactor/d
0.14-0.34 (0.23)
0.34-1.41 (0.8)

Influent N-NH3, g/l
0.37-1.45 (0.78)
0.52-1.1 (0.74)

Effluent N-NH3, g/l
0.55-1.26 (0.90)
0.56-1.45 (0.84)

Influent total phosphorous, g/l
0.08-0.19 (0.15)
0.12-0.24 (0.15)

Effluent total phosphorous, g/l
0.07-0.14 (0.11)
0.09-0.13 (0.11)

Total phosphorous removal, %
16-47 (29)
8-53 (27)

Influent soluble P-PO4, g/l
0.04-0.08 (0.07)
0.06-0.14 (0.10)

Effluent soluble P-PO4, g/l
0.03-0.07 (0.05)
0.04-0.08 (0.05)

Soluble P-PO4 removal, %
5-67 (31)
32-81 (50)

It should be noted that the COD and phosphate removals obtained with the pilot UASB reactor under sub-mesophilic temperatures (15-20 oC) were comparable to the results obtained in the lab scale trials under mesophilic regime (30 oC) [4]. 

Phosphate recovery from anaerobic effluents via precipitation
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Though noticeable differences between total phosphorous and soluble phosphate concentrations (Table 3) were detected, the phosphorous in the anaerobic effluents was mainly in inorganic form as was shown by acidification of non-centrifuged samples and measuring soluble phosphate there. Adjusting the pH to the optimal supersaturating value, which is above 9 [7], can continue the process of precipitation of phosphate minerals started inside of UASB reactor. The pH of anaerobic effluents can be further increased by natural ageing, air stripping of CO2 or base dosing [7]. Our batch experiments with the first 2 methods [4] indeed showed a substantial pH increase (especially during air stripping) in the anaerobically treated FMW accompanied by a noticeable decrease of phosphate concentrations. The results of continuous pilot-scale experiments with phosphate precipitation promoted by air stripping of CO2 and crystallisation in the FBC are shown in Fig. 3 and Table 4.

Fig. 3. Dynamics of phosphate (a) and ammonia (b) concentrations in the phosphate precipitation block. 

The total HRT in the PPB was initially set as ~ 1 day (~0.6 days in the stripper and ~ 0.4 days in the FBC). During Period I (days 0-32) (Fig. 3a), this block demonstrated a good efficiency with regard to total phosphorous removal – 70% (on the average, Table 4) ensuring the effluent soluble phosphate concentration below 10 mg/l. Some drop in ammonia concentrations was also detected (Fig. 3b, days 0-32). Besides suspected struvite formation, some losses of ammonia probably occurred due to its stripping into the gas phase at pH values higher than 8, which were usually observed in the PPB. In addition, biological nitrification of ammonia was gradually developed in the FBC as the effluents contained 0.2-0.3 g N-NO3 during days 35-45 (data not shown). Since occurrence of ammonia nitrification, which became almost complete during days 38-45 (Fig. 3b) and led to pH drop below 8, had a deteriorating influence on the phosphate precipitation (Fig. 3a, days 38-45), the total HRT for the PBB was reduced to ~ 0.25 days at day 47. This resulted in a gradual increase of total phosphorous removal (Fig. 3a, days 47-75) to the average value of 79 % with the average effluent soluble phosphate concentration of 15 mg/l for Period II (Table 4). Also ammonia nitrification almost stopped as only negligible concentrations of nitrate and nitrite were observed in the effluent during this period (data not shown). The drop of ammonia concentrations (presumably due to struvite precipitation and stripping) was accounted for 32% (Table 4). However, stripping of ammonia in the FBB should be minimised, since ammonia release to the atmosphere causes acid rains. The latter can also be prevented by installation of acid tramp (e.g. with concentrated nitric acid) before discharge of stripped air into the environment. The concentrated ammonia nitrate formed in the tramp can be used as raw material for fertiliser/chemical industry or directly as a liquid nitrogen fertiliser.

Table 4. Performance of the PPB treating the anaerobic effluents.

Parameter
Period I (days 0-32)
Period II (days 47-75)

HRT, days
1
0.25

Influent total phosphorous, g/l
0.07-0.14 (0.11)
0.09-0.13 (0.11)

Effluent total phosphorous, g/l
0.023-0.046 (0.033)
0.013-0.036 (0.023)

Total phosphorous removal, %
59-75 (70)
72-86 (79)

Influent soluble P-PO4, g/l
0.027-0.071 (0.050)
0.046-0.081 (0.057)

Effluent soluble P-PO4, g/l
0.001-0.010 (0.007)
0.011-0.027 (0.015)

Soluble P-PO4 removal, %
64-98 (84)
56-83 (73)

Influent N-NH3, g/l
0.548-1.260 (0.896)
0.670-1.450 (0.916)

Effluent N-NH3, g/l
0.343-0.845 (0.560)
0.530-0.980 (0.747)

N-NH3 removal, %l
13-53 (37)
23-46 (32)

CONCLUSIONS

Table 5 summarises the average data on the phosphorous removal from pig manure wastewater after each treatment step. The majority of phosphorous (around 60%) is usually removed together with solid fraction during filtration [4]. Additional 10% are precipitated inside of UASB reactor while 22% can be recovered from anaerobic effluents using the PBB. The phosphate minerals (presumably, struvite and hydroxyapatite) formed have a perspective to be used as fertilisers or as raw material for phosphate industry (e.g., the price of magnesium-ammonia phosphate in Russia is 100-150$/ton). Based on the data of pilot-scale trials presented in this paper, the potential of phosphate recovery from overall flow of manure wastewater on the Russian pig complexes can be accounted as 2.6 thousand tons (as P) per year. 

Table 5. Total phosphorous content in the pig manure wastewater after different treatment steps

Treatment step
Total P, g/l
Percentage with regard to raw wastewater

Raw wastewater
0.4
100

Filtration
0.15 (average data from [4])
37.5

UASB
0.11
27.5

PBB
0.023
5.8
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		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		60.8375		60.8375		60.8375

		64.9208333333		64.9208333333		64.9208333333

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9

		74.8791666667		74.8791666667		74.8791666667

		78.9625		78.9625		78.9625

		83.0458333333		83.0458333333		83.0458333333

		86.2125		86.2125		86.2125



c

Inf. pH

Eff. pH

ALR

Time, days

pH

8.65

8

7.15

7

0.2299343284

8.8

8.25

0.2985666667

8.82

8.4

0.21875

8.9

8.2

0.1764

7.6

8.4

0.1845666667

8.75

8.5

0.0495

8.95

8.7

0.073

8.7

8.5

0.1126233043

7.95

8.3

0.0657702128

7.64

8.2

0.0309302326

7.41

8

0.0179478261

7.2

7.76

0.0062052766

8.11

8.05

0.0196595745

7.95

7.95

0.39936

8.1

8

0.2682666667

7.9

8

0.3779047619

7.9

8

0.341106383

7.7

7.9

0.3445217391

7.6

7.8

0.3812765957

7.8

7.8

0.4266666667

7.8

7.7

0.4266666667

7.8

7.75

0.32

7.8

7.75



Fig(an)

		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		4.7916666667

		8.7916666667		8.7916666667		8.7916666667

		11.7916666667		11.7916666667		11.7916666667

		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9

		74.8791666667		74.8791666667		74.8791666667

		78.9625		78.9625		78.9625

		83.0458333333		83.0458333333		83.0458333333

		86.2125		86.2125		86.2125

		0.5600625		0.1335875		75.3017869463

		0.0937		0.01372		84.4961494646

		0.7383888889



d

Influent

Effluent

Removal

Time, days

g N-NH4/l

Removal, %

0.735

0.098

86.6666666667

0.845

0.168

80.1183431953

0.75

0.23

69.3333333333

0.54

0.18

66.6666666667

0.49

0.107

78.1632653061

0.4125

0.0547

86.7393939394

0.365

0.118

67.6712328767

0.343

0.113

67.055393586

0.21

0.045

78.5714285714

0.095

0.006

93.6842105263

0.06

0.004

93.3333333333

0.021

0.0075

64.2857142857

0.0825

0.0061

92.6060606061

0.78

0.4475

42.6282051282

0.503

0.28

44.3339960239

0.62

0.41

33.8709677419

0.835

0.55

34.1317365269

0.7075

0.5625

20.4946996466

0.8

0.53

33.75

0.8

0.43

46.25

0.8

0.405

49.375

0.8

0.42

47.5



anaerobic

		2.7916666667		2.7916666667

		4.7916666667		4.7916666667

		8.7916666667		8.7916666667

		11.7916666667		11.7916666667

		15.7916666667		15.7916666667

		18.7916666667		18.7916666667

		22.7916666667		22.7916666667

		29.7916666667		29.7916666667

		32.8125		32.8125

		36.8125		36.8125

		39.7916666667		39.7916666667

		43.8583333333		43.8583333333

		46.8375		46.8375

		50.8791666667		50.8791666667

		53.8166666667		53.8166666667

		57.7958333333		57.7958333333

		60.8375		60.8375

		64.9208333333		64.9208333333

		67.8583333333		67.8583333333

		71.9		71.9

		74.8791666667		74.8791666667

		78.9625		78.9625

		83.0458333333		83.0458333333

		86.2125		86.2125

		0.017625



f

P-PO4

Total P

Time, days

Effluent, g P/l

0.016

0.02

0.016

0.02

0.018

0.03

0.017

0.02

0.02

0.024

0.017

0.02

0.016

0.033

0.0175

0.027

0.016

0.022

0.0215

0.028

0.022

0.028

0.019

0.026

0.0215

0.029

0.024

0.034

0.021

0.022

0.02

0.025

0.01

0.011

0.011

0.015

0.02

0.022

0.016

0.02

0.02

0.025

0.013

0.015

0.018

0.02

0.022

0.025



struvit

		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		4.7916666667

		8.7916666667		8.7916666667		8.7916666667

		11.7916666667		11.7916666667		11.7916666667

		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9

		74.8791666667		74.8791666667		74.8791666667

		78.9625		78.9625		78.9625

		83.0458333333		83.0458333333		83.0458333333

		86.2125		86.2125		86.2125

		0.140375		64.8168509869		48.5076662379

		0.1948



e

Eff. N-NO3

Rem. N-NO3

Rem. total N

Time, days

N-NO3, g/l

Removal, %

0.15

76.4521193093

66.2585034014

0.088

87.0014771049

69.7041420118

0.225

56.7307692308

39.3333333333

0.125

65.2777777778

43.5185185185

0.117

69.4516971279

54.2857142857

0.268

25.0978200112

21.7696969697

0.125

49.3927125506

33.4246575342

0.025

89.1304347826

59.7667638484

0.046

87.397260274

77.8048780488

0.14

59.3023255814

58.2857142857

0.193

43.4017595308

42.8985507246

0.27

13.8755980861

13.5514018692

0.325

19.0333831589

18.7484662577

0.075

77.4436090226

33.0128205128

0.027

87.8923766816

38.9662027833

0.014

93.3333333333

31.6129032258

0.0028

99.0175438596

33.7964071856

0.0058

96

19.6749116608

0.0039

98.5555555556

33.2625

0.006

98.3783783784

45.5

0.006

98.4810126582

48.625

0.01

97.3684210526

46.25



F6-1

		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		2.7916666667

		8.7916666667		8.7916666667		4.7916666667

		11.7916666667		11.7916666667		8.7916666667

		15.7916666667		15.7916666667		11.7916666667

		18.7916666667		18.7916666667		15.7916666667

		22.7916666667		22.7916666667		18.7916666667

		29.7916666667		29.7916666667		22.7916666667

		32.8125		32.8125		29.7916666667

		36.8125		36.8125		32.8125

		39.7916666667		39.7916666667		36.8125

		43.8583333333		43.8583333333		39.7916666667

		46.8375		46.8375		43.8583333333

		50.8791666667		50.8791666667		46.8375

		53.8166666667		53.8166666667		50.8791666667

		57.7958333333		57.7958333333		53.8166666667

		60.8375		67.8583333333		57.7958333333

		64.9208333333		71.9		67.8583333333

		67.8583333333		74.8791666667		71.9

		71.9		78.9625		74.8791666667

		74.8791666667		83.0458333333		78.9625

		78.9625		86.2125		83.0458333333

		83.0458333333		0.7214571429		86.2125

		86.2125



b

Influent

Effluent

Removal

Time, days

Total COD, g/l

Removal, %

3.07

4.42

0.67

3.8

0.86

84.8416289593

2.45

0.99

77.3684210526

2.2

0.78

59.5918367347

2.3275

0.6272

64.5454545455

2.808

0.576

73.0526315789

2.352

0.547

75.2524167562

3.84

0.38

80.5199430199

3.6

0.467

90.1041666667

3.888

0.432

92.9498792271

3.5

0.496

88.8888888889

2.9

0.49

90.9818181818

3.15

0.67

61.3793103448

2.8

0.65

78.7301587302

2.733

0.81

76.7857142857

4.5

0.94

70.3622392975

4.4

0.9

63.8461538462

2.6

0.87

72.3076923077

3.25

0.79

68.9285714286

2.8

0.9

71.7857142857

2.8

0.84

67.8571428571

2.8

70

2.8



F6-2

														pH				CODtot										CODtot								TE CODfull air, %								NH4						N-NH4																effluent(air), [P-PO4] g/l		effluent(air), [Pfull] g/l

		Data		Days		HRT		Days		OLR		Days		Inf. pH		Eff. pH		Influent		effluent(an)ss, g COD/l		effluent(an)col, g COD/l		effluent(an), CODsol g/l		Days		Effluent		effluent(air)ss, g COD/l		effluent(air)col, g COD/l		effluent(air), CODsol g/l		Removal		TE CODss air, %		TE CODcol air, %		TE CODsol air, %		Influent		Effluent		ALR		Removal		Inf N-NO3		Eff. N-NO3		Rem. N-NO3		Rem. total N		Days		influent(air), [P-PO4] g/l		effluent(an), [Pfull] g/l		P-PO4		Total P		TE Pfull, %						Days		TE Pfull, %				Days		TE N-NO3, %		TE N-full, %

		6/24/00

		6/27/00		2.8		3.20		2.8		0.960		2.8		8.65		8.00		3.070		0.190		0.100		2.780		2.8						0.076		0.384						24.0		86.2		0.735		0.098		0.230		86.7				0.15		76.45		66.26		2.8		0.010		0.100		0.0160		0.020		80.0						2.8		80.0				2.8

		6/29/00		4.8		2.83		4.8		1.562		4.8		7.15		7.00		4.420		1.170		0.120		3.130		4.8		0.670		0.060		0.082		0.528		84.8		94.9		31.7		83.1		0.845		0.168		0.299		80.1				0.088		87.00		69.70		4.8		0.010		0.140		0.0160		0.020		85.7						4.8		85.7				4.8		84.5		65.2

		7/3/00		8.8		3.43		8.8		1.108		8.8		8.80		8.25		3.800		0.500		0.450		2.850		8.8		0.860				0.264		0.616		77.4				41.3		78.4		0.750		0.230		0.219		69.3				0.225		56.73		39.33		8.8		0.001		0.074		0.0180		0.030		59.5						8.8		59.5				8.8		63.4		46.2

		7/6/00		11.8		3.06		11.8		0.800		11.8		8.82		8.40		2.450		0.100		0.190		2.160		11.8		0.990		0.050		0.360		0.580		59.6		50.0				73.1		0.540		0.180		0.176		66.7				0.125		65.28		43.52		11.8		0.001		-		0.0170		0.020								15.8		52.2				11.8		78.1		59.3

		7/10/00		15.8		2.65		15.8		0.829		15.8		8.90		8.20		2.200		0.500		0.200		1.500		15.8		0.780		0.060		0.250		0.470		64.5		88.0				68.7		0.490		0.107		0.185		78.2				0.117		69.45		54.29		15.8		0.010		0.092		0.0200		0.024		73.9						22.8		74.4				15.8		73.0		58.5

		7/14/00		19.8		3.13		18.8		0.279		18.8		7.60		8.40		2.328		0.662		0.529		1.137		18.8		0.627		0.049		0.500		0.078		73.1		92.6		5.6		93.1		0.413		0.055		0.050		86.7				0.268		25.10		21.77		18.8		0.010				0.0170		0.020								29.8		76.7				18.8		38.4		34.1

		7/15/00		20.8		4.59		22.8		0.562		22.8		8.75		8.50		2.808		0.773		0.595		1.440		22.8		0.576		0.013		0.203		0.360		75.3		98.3		65.9		75.0		0.365		0.118		0.073		67.7				0.125		49.39		33.42		22.8		0.073		0.129		0.0160		0.033		74.4						32.8		82.7				22.8		57.6		41.1

		7/16/00		21.8		2.68		29.8		0.772		29.8		8.95		8.70		2.352		0.240		0.288		1.824		29.8		0.547		0.048		0.077		0.422		80.5		80.0		73.3		76.9		0.343		0.113		0.113		67.1				0.025		89.13		59.77		29.8		0.009		0.116		0.0175		0.027		76.7						36.8		87.6				29.8		90.1		62.2

		7/18/00		23.8		4.41		32.8		1.203		32.8		8.70		8.50		3.840		0.896		0.144		2.800		32.8		0.380		0.020		0.010		0.350		90.1		97.8		93.1		87.5		0.210		0.045		0.066		78.6		0.200		0.046		87.40		77.80		32.8		0.014		0.127		0.0160		0.022		82.7						39.8		79.6				32.8		72.1		56.7

		7/19/00		24.8		3.06		36.8		1.160		36.8		7.95		8.30		3.600		3.168		1.312		2.144		36.8		0.467		0.025		0.044		0.398		92.9		99.2		96.6		81.4		0.095		0.006		0.031		93.7		0.255		0.14		59.30		58.29		36.8		0.028		0.226		0.0215		0.028		87.6						43.9		77.2				50.9		77.4		33.0

		7/20/00		25.8		3.06		39.8		1.163		39.8		7.64		8.20		3.888		1.520		0.232		2.136		39.8		0.432		0.000		0.058		0.374		88.9		100.0		75.2		82.5		0.060		0.004		0.018		93.3		0.285		0.193		43.40		42.90		39.8		0.024		0.137		0.0220		0.028		79.6						46.8		53.8				53.8		87.9		39.0

		7/21/00		26.8		3.19		43.9		1.000		43.9		7.41		8.00		3.500		2.700		0.330		2.470		43.9		0.496		0.030		0.070		0.396		91.0		98.9		78.8		84.0		0.021		0.008		0.006		64.3		0.300		0.27		13.88		13.55		43.9		0.022		0.114		0.0190		0.026		77.2						50.9		77.6				57.8		93.3

		7/22/00		27.9		2.95		46.8		0.691		46.8		7.20		7.76		2.900		0.400		0.250		2.250		46.8		0.490				0.040		0.430		61.4				84.0		80.9		0.083		0.006		0.020		92.6		0.325		0.325		19.03		18.75		46.8		0.029		0.106		0.0215		0.029		72.6						53.8		82.2				67.9		99.0

		7/23/00		28.8		3.77		50.9		1.613		50.9		8.11		8.05		3.150		0.817		0.083		2.250		50.9		0.670		0.203		0.047		0.420		78.7		75.2		43.4		81.3		0.780		0.448		0.399		42.6				0.075		77.44		33.01		50.9		0.015		0.107		0.0240		0.034		68.2						57.8		78.9				71.9		96.0

		7/24/00		29.8		3.05		53.8		1.493		53.8		7.95		7.95		2.800		0.570		0.580		1.650		53.8		0.650		0.070		0.110		0.470		76.8		87.7		81.0		71.5		0.503		0.280		0.268		44.3				0.027		87.89		38.97		53.8		0.027		0.118		0.0210		0.022		81.4						71.9		87.5				74.9		98.6

		7/25/00		30.9		3.71		57.8		1.666		57.8		8.10		8.00		2.733		0.333		0.400		2.000		57.8		0.810		0.117		0.188		0.505		70.4		64.9		53.0		74.8		0.620		0.410		0.378		33.9				0.014		93.33		31.61		57.8		0.011		0.095		0.0200		0.025		73.7						74.9		76.7				79.0		98.4

		7/27/00		32.8		3.19		60.8		1.072		60.8		7.90		8.00		4.500		0.450		0.825		3.225		67.9		0.940		0.210		0.063		0.667		63.8		53.3		92.4		79.3		0.835		0.550		0.341		34.1				0.0028		99.02		33.80		60.8		0.011		0.103		0.0100		0.011		89.3						79.0		84.9				83.0		98.5

		7/28/00		33.8		2.97		67.9		1.062		64.9		7.90		8.00		4.400		0.300		1.300		2.500		71.9		0.900		0.240		0.140		0.521		72.3				89.3		79.2		0.708		0.563		0.345		20.5				0.0058		96.00		19.67		64.9		0.000		0.085		0.0110		0.015		82.4						83.0		79.1				86.2		97.4

		7/29/00		35.2		3.22		71.9		1.583		67.9		7.70		7.90		2.600		0.100		0.433		2.067		74.9		0.870		0.090		0.260		0.520		68.9				40.0		74.8		0.800		0.530		0.381		33.8				0.0039		98.56		33.26		67.9		0.013		0.000		0.0200		0.022		0.0						86.2		74.4

		7/30/00		36.1		3.36		74.9		1.334		71.9		7.60		7.80		3.250		2.150		0.167		0.933		79.0		0.790		0.030		0.153		0.607		71.8		98.6		8.2		35.0		0.800		0.430		0.427		46.3				0.006		98.38		45.50		71.9		0.015		0.128		0.0160		0.020		84.4

		7/31/00		36.8		3.07		79.0		1.493		74.9		7.80		7.80		2.800		0.300		0.967		1.533		83.0		0.900		0.040		0.207		0.653		67.9		86.7		78.6		57.4		0.800		0.405		0.427		49.4				0.006		98.48		48.63		74.9		0.014		0.086		0.0200		0.025		70.9

		8/1/00		37.8		3.19		83.0		1.493		79.0		7.80		7.70		2.800		0.300		0.967		1.533		86.2		0.840		0.040		0.147		0.653		70.0		86.7		84.8		57.4		0.800		0.420		0.320		47.5				0.01		97.37		46.25		79.0		0.014		0.086		0.0130		0.015		82.6

		8/2/00		38.8		3.03		86.2		1.120		83.0		7.80		7.75		2.800		0.300		0.967		1.533				0.721		0.047		0.226		0.430		73.596		83.959		40.290		79.311		0.560		0.134		0.168		75.302				0.140		64.817		48.508		83.0		0.014		0.086		0.0180		0.020		76.7

		8/3/00		39.8		3.34				0.859		86.2		7.80		7.75		2.800		0.300		0.967		1.533				0.453		0.019		0.044		0.390		84.861		98.967		85.532		83.253		0.094		0.014		0.028		84.496		0.273		0.195		44.602		42.258		86.2		0.014		0.086		0.0220		0.025		70.9

		8/5/00		41.9		3.14				1.043				8.453		8.181		2.928		0.517		0.309		2.103				0.819		0.116		0.146		0.557		71.178		79.001		63.401		67.857		0.738		0.448		0.365		39.148				0.017		94.052		36.745								0.018		0.026

		8/6/00		42.9		3.42				1.393				7.780		8.152		3.546		1.737		0.454		2.360																																										0.020		0.027

		8/7/00		43.9		3.38								7.860		7.882		3.148		0.538		0.696		1.887																																										0.018		0.021

		8/8/00		44.9		3.33

		8/9/00		45.9		2.94

		8/10/00		46.8		4.20

		8/12/00		49.0		2.57

		8/13/00		49.9		1.77

		8/14/00		50.9		1.95

		8/15/00		51.9		1.88

		8/16/00		52.9		1.88

		8/17/00		53.8		1.88

		8/18/00		54.8		2.04

		8/19/00		55.9		2.08

		8/20/00		56.9		1.91

		8/21/00		57.8		1.64

		8/22/00		58.8		1.88

		8/23/00		59.9		2.28

		8/25/00		61.8		2.14

		8/26/00		62.8		1.96

		8/27/00		63.9		1.91

		8/30/00		66.9		2.00

		8/31/00		67.9		2.45

		9/1/00		68.9		2.04

		9/2/00		69.9		1.99

		9/4/00		71.9		2.05

		9/5/00		72.9		2.04

		9/6/00		73.9		1.96

		9/7/00		74.9		2.10

		9/8/00		75.9		2.04

		9/9/00		77.0		1.99

		9/10/00		77.9		1.88

		9/11/00		79.0		1.87

		9/12/00		80.0		2.50

		9/13/00		81.0		2.00

		9/14/00		82.0		2.00

		9/15/00		83.0		1.88

		9/16/00		84.1		1.81

		9/17/00		85.2		2.50

		9/18/00		86.2		2.50

						3.30

						3.27

						2.04





data

		





data

		0		2.7916666667

		2.7916666667		4.7916666667

		4.7916666667		8.7916666667

		8.7916666667		11.7916666667

		11.7916666667		15.7916666667

		15.7916666667		18.7916666667

		18.7916666667		22.7916666667

		19.7916666667		29.7916666667

		20.7916666667		32.8125

		21.7916666667		36.8125

		22.7916666667		39.7916666667

		23.7916666667		43.8583333333

		24.8333333333		46.8375

		25.7916666667		50.8791666667

		26.7916666667		53.8166666667

		27.8541666667		57.7958333333

		28.8333333333		60.8375

		29.7916666667		67.8583333333

		30.8541666667		71.9

		31.8333333333		74.8791666667

		32.8125

		33.8125

		35.1875

		36.0958333333

		36.8125

		37.7916666667

		38.8333333333

		39.7916666667

		40.825

		41.9

		42.8791666667

		43.8583333333

		44.8791666667

		45.8583333333

		46.8375

		47.8791666667

		49.0458333333

		49.9416666667

		50.8791666667

		51.8791666667

		52.8791666667

		53.8166666667

		54.8375

		55.8791666667

		56.9208333333

		57.7958333333

		58.7958333333

		59.8583333333

		60.8375

		61.8375

		62.8166666667

		63.9

		65.8791666667

		66.8791666667

		67.8583333333

		68.8791666667

		69.9416666667

		71.9

		72.9208333333

		73.9

		74.8791666667

		75.9

		76.9625



a

HRT

OLR

Time, days

HRT, days

OLR, g COD/l/d

1.9386967601

4.332807571

1.512195122

3.1741935484

1.8663109756

3.3756432247

1.3282113821

2.8007590133

1.3991869919

2.8588030215

1.4477707317

3.6552748886

1.323

4.0661157025

2.9085556734

3.7933693138

3.016203425

3.28

3.5133295519

4

5.1821675504

3.7132075472

4.6099130254

3.3171521036

3.7047223664

3.1644295302

4.3317073171

3.3469387755

6.9712737127

3.2268518519

7.4169570267

3.490942029

6.4483653347

3.4656376332

4.487804878

4.6925493716

5.2598091198

3.2441077441

6.4348728594

2.7372159091

2.1915367483

2.0815384615

2.1853300733

2.163190184

2.170045045

2.2828507795

1.5561056106

1.7652777778

1.8936627282

2.2617370892

1.7492737836

1.7259450172

1.6058333333

1.6330508475

1.9864341085

1.8338658147

1.8675847458

2.0777027027

1.7263157895

1.8222222222

1.563559322

1.9317307692

2.5

2.9796511628

1.3887096774

1.5870967742

1.8025862069

1.6903508772

1.3297297297

2.4705128205

2.9611111111

1.625862069

1.9294117647

2.0945652174

1.5944444444

3.075

2.3575

1.8952830189

1.8179245283

1.927

1.8263636364

1.8669642857



		

		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		4.7916666667

		8.7916666667		8.7916666667		8.7916666667

		11.7916666667		11.7916666667		11.7916666667

		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9

				74.8791666667		74.8791666667

						1.0952593836



c

Inf. pH

Eff. pH

CH4

Time, days

pH

CH4, nl/l/d

6.7

7.5

0.1989292998

7.8

6.8

0.3357049435

7.3

7.6

0.184

7.2

7.5

0.1772143941

7.6

7.6

0.2074916189

8.7

7.9

0.1400725705

8.7

7.2

0.2495963909

7.2

7.65

0.3311103396

6.6

7.4

0.3441964872

6.85

7.55

0.347469536

6.7

7.45

0.3835388574

6.7

7

0.5116889974

6.65

7.2

0.5231239952

6

6.94

0.6422511573

5.9

7.1

0.9696201029

5.3

7.05

1.1021213728

5.2

6.8

1.4079700477

5.3

6.7

1.311869068

6.7

1.1514391454



				2.7916666667		2.7916666667

		2.7916666667		4.7916666667		4.7916666667

		4.7916666667		8.7916666667		8.7916666667

		8.7916666667		11.7916666667		11.7916666667

		11.7916666667		15.7916666667		15.7916666667

		15.7916666667		18.7916666667		18.7916666667

		18.7916666667		22.7916666667		22.7916666667

		22.7916666667		29.7916666667		29.7916666667

		29.7916666667		32.8125		32.8125

		32.8125		36.8125		36.8125

		36.8125		39.7916666667		39.7916666667

		39.7916666667		43.8583333333		43.8583333333

		43.8583333333		46.8375		46.8375

		46.8375		50.8791666667		50.8791666667

		50.8791666667		53.8166666667		53.8166666667

		53.8166666667		57.7958333333		57.7958333333

		57.7958333333		60.8375		60.8375

		60.8375		67.8583333333		67.8583333333

		67.8583333333		71.9		71.9

		71.9



b

Influent

Effluent

Removal

Time, days

Total COD, g/l

Removal, %

8.4

3.07

47.380952381

4.8

4.42

20.8333333333

6.3

3.8

61.1111111111

3.72

2.45

40.8602150538

4

2.2

41.8125

5.292

2.3275

46.9387755102

5.292

2.808

55.5555555556

10.08

2.352

61.9047619048

8.256

3.84

19.7674418605

7.6

6.624

48.8421052632

8.064

3.888

31.7956349206

8.064

5.5

64.0376984127

6.05

2.9

65

9

3.15

74.3119266055

10.9

2.8

73.4660194175

10.3

2.733

58.7155963303

10.9

4.5

72.3404255319

9.4

2.6

73.7903225806

12.4



		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		8.7916666667		4.7916666667

		8.7916666667		15.7916666667		8.7916666667

		15.7916666667		22.7916666667		15.7916666667

		22.7916666667		29.7916666667		22.7916666667

		29.7916666667		32.8125		29.7916666667

		32.8125		43.8583333333		32.8125

		39.7916666667		46.8375		39.7916666667

		43.8583333333		50.8791666667		43.8583333333

		46.8375		53.8166666667		46.8375

		50.8791666667		57.7958333333		50.8791666667

		53.8166666667		60.8375		53.8166666667

		57.7958333333		71.9		57.7958333333

		60.8375		74.8791666667		60.8375

		71.9				71.9

		74.8791666667				74.8791666667



e

Influent

Removal

Effluent

Time, days

Total P, g/l

Removal, %

0.19

47.3684210526

0.1

0.14

1.3333333333

0.14

0.075

40.2597402597

0.074

0.154

16.2337662338

0.092

0.154

37.9679144385

0.129

0.187

1.5503875969

0.116

0.129

8.064516129

0.127

0.124

18.4615384615

0.137

0.124

31.847133758

0.114

0.13

50.4201680672

0.106

0.157

52.5

0.107

0.238

29.4520547945

0.118

0.2

12.3287671233

0.095

0.146

41.095890411

0.103

0.146

0.128

0.146

0.086



		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		8.7916666667

		8.7916666667		8.7916666667		11.7916666667

		11.7916666667		11.7916666667		15.7916666667

		15.7916666667		15.7916666667		18.7916666667

		18.7916666667		18.7916666667		22.7916666667

		22.7916666667		22.7916666667		29.7916666667

		29.7916666667		29.7916666667		32.8125

		32.8125		32.8125		36.8125

		36.8125		36.8125		39.7916666667

		39.7916666667		39.7916666667		43.8583333333

		43.8583333333		43.8583333333		46.8375

		46.8375		46.8375		50.8791666667

		50.8791666667		50.8791666667		53.8166666667

		53.8166666667		53.8166666667		57.7958333333

		57.7958333333		57.7958333333		60.8375

		60.8375		60.8375		67.8583333333

		67.8583333333		67.8583333333		71.9

		71.9		71.9		74.8791666667



f

Effluent

Influent

Removal

Time, days

P-PO4, g/l

Removal, %

0.027

0.081

66.6666666667

0.048

0.042

32.7586206897

0.039

0.058

4.4776119403

0.064

0.067

30.6666666667

0.052

0.075

34.5679012346

0.053

0.081

12.3456790123

0.071

0.081

25.8333333333

0.0445

0.06

41.5

0.0585

0.1

34.7457627119

0.0385

0.059

48.2352941176

0.044

0.085

42.3529411765

0.049

0.085

32.2916666667

0.065

0.096

42.9577464789

0.081

0.142

55.1470588235

0.061

0.136

51.6129032258

0.06

0.124

46.8421052632

0.0505

0.095

54.5

0.0455

0.1

72.0812182741

0.0275

0.0985

81.2182741117



		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		4.7916666667

		8.7916666667		8.7916666667		8.7916666667

		11.7916666667		11.7916666667		11.7916666667

		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		60.8375		60.8375		60.8375

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9



SSin, g/l

SSef(an), g/l

TE SS, %

Time, days

SS, g/l

TE SS, %

3.1

1.5

88.125

2.4

1.05

1.2

0.65

73.6842105263

1.25

0.55

54.5454545455

0.8

0.23

54.5454545455

1.75

0.355

60.2941176471

1.75

0.73

53.6014405762

5.75

0.7

95.6140350877

1.5

0.7

81.1606391926

1.35

3.9

1.2

1.4

26.3565891473

1.2

1.1

1.3

0.9

38.4615384615

1.25

0.27

64.4782608696

1.2

0.78

66.4705882353

1.7

0.45

16.75

1.8

0.9

1.8

2

4.35

1.8

56.1224489796



		2.7916666667		2.7916666667

		4.7916666667		4.7916666667

		8.7916666667		8.7916666667

		11.7916666667		11.7916666667

		15.7916666667		15.7916666667

		18.7916666667		18.7916666667

		22.7916666667		22.7916666667

		29.7916666667		29.7916666667

		32.8125		32.8125

		36.8125		36.8125

		39.7916666667		39.7916666667

		43.8583333333		43.8583333333

		46.8375		46.8375

		50.8791666667		50.8791666667

		53.8166666667		53.8166666667

		57.7958333333		57.7958333333

		60.8375		60.8375

		67.8583333333		67.8583333333

		71.9		71.9



d

Influent

Effluent

Time, days

N-NH3, g/l

1.28

1.013

1.45

1.26

1

1.08

0.37

1.15

0.53

0.56

0.575

0.72

0.575

0.835

0.42

0.5475

0.74

0.69

0.52

0.668

0.5625

0.562

0.5625

0.79

0.715

0.91

0.82

1.45

1.1

0.67

0.84

0.92

0.76

0.81

1.055

0.84

0.57

0.92



												pH								nl/l/d				CODtot										CODtot																CODtot				N-NH3		N-NH3				P-PO4						P-PO4				Ptot		Ptot		Ptot

		Data		Days		HRT		Biogas, nl/l*r.days		Days		Inf. pH		Eff. pH		Days		CH4, g COD/l*r.days				OLR		Influent		influent, CODss g/l		influent, CODcol g/l		influent, CODsol g/l		SSin, g/l		Effluent		effluent, CODss g/l		effluent, CODcol g/l		effluent, CODsol g/l		SSef(an), g/l		TE SS, %		TEcol		TEsol		Removal		COD-balance(an)		Influent		Effluent		N, %		Influent		Effluent		Days		Removal		Days		Influent		Effluent		Removal								Days		Removal		Days		Influent		Effluent

		6/24/00		0

		6/27/00		2.8		4.3		0.29		2.8		6.7		7.5		2.8		0.406		0.199		1.94		8.40		1.60		2.3		4.50		3.1		3.07		0.19		0.10		2.78		1.50		88.1		95.7		38.2						1.280		1.013		20.86		0.081		0.027		2.8		66.7		2.8		0.190		0.100		47.4								2.8		47.4		2.7916666667		0.19		0.1

		6/29/00		4.8		3.2		0.26		4.8		7.8		6.8		4.8		0.685		0.336		1.51		4.80		0.40		0.3		4.10		2.4		4.42		1.17		0.12		3.13		1.05				60.0		23.7		47.4		0.61		1.450		1.260		13.10		0.042		0.048		8.8		32.8		4.8		0.140		0.140		0.0								8.8		1.3		4.7916666667		0.14		0.14

		7/3/00		8.8		3.4		0.20		8.8		7.3		7.6		8.8		0.171		0.184		1.87		6.30		1.90		0.5		3.90		1.2		3.80		0.50		0.45		2.85		0.65		73.7				26.9		20.8		0.83		1.000		1.080		-8.00		0.058		0.039		11.8		4.5		8.8		0.075		0.074		1.3								15.8		40.3		8.7916666667		0.075		0.074

		7/6/00		11.8		2.8		0.20		11.8		7.2		7.5		11.8		0.362		0.177		1.33		3.72		0.22		0.8		2.70		1.25		2.45		0.10		0.19		2.16		0.55		54.5		76.3		20.0		61.1		0.45		0.370		1.150		-210.81		0.067		0.064		15.8		30.7		15.8		0.154		0.092		40.3								22.8		16.2		15.7916666667		0.154		0.092

		7/10/00		15.8		2.9		0.25		15.8		7.6		7.6		15.8		0.423		0.207		1.40		4.00		1.10		0.3		2.60		0.8		2.20		0.50		0.20		1.50		0.23		54.5		33.3		42.3		40.9		0.71		0.530		0.560		-5.66		0.075		0.052		18.8		34.6		22.8		0.154		0.129		16.2								29.8		38.0		22.7916666667		0.154		0.129

		7/13/00		18.8		3.7		0.16		18.8		8.7		7.9		18.8		0.286		0.140		1.45		5.29		1.67		1.013		2.61		1.75		2.33		0.66		0.53		1.14		0.36		60.3		47.8		56.5		41.8		0.65		0.575		0.720		-25.22		0.081		0.053		22.8		12.3		29.8		0.187		0.116		38.0								32.8		1.6		29.7916666667		0.187		0.116

		7/14/00		19.8		4.1		0.27		22.8		8.7		7.2		22.8		0.509		0.250		1.32		5.29		1.67		1.013		2.61		1.75		2.81		0.77		0.60		1.44		0.73		53.6		41.3		44.9		46.9		0.63		0.575		0.835		-45.22		0.081		0.071		29.8		25.8		32.8		0.129		0.127		1.6								43.9		8.1		32.8125		0.129		0.127

		7/15/00		20.8		3.8		0.21		29.8		7.2		7.65		29.8		0.676		0.331		2.91		10.08		5.47		0.704		3.90		5.75		2.35		0.24		0.29		1.82		0.70		95.6		59.1		53.3		55.6		0.57		0.420		0.548		-30.36		0.060		0.045		32.8		41.5		36.8		0.091		0.226		-148.4								46.8		18.5		39.8		0.124		0.137

		7/16/00		21.8		3.3		0.26		32.8		6.6		7.4		32.8		0.702		0.344		3.02		8.26		4.76		0.5		3.00		1.5		3.84		0.90		0.14		2.80		0.70		81.2		71.2				61.9		0.45		0.740		0.690		6.76		0.100		0.059		36.8		34.7		39.8		0.124		0.137		-10.5								50.9		31.8		43.8583333333		0.124		0.114

		7/17/00		22.8		4.0		0.28		36.8		6.85		7.55		36.8		0.709		0.347		3.51		7.60		2.56		0.624		4.42		1.35		6.62		3.17		1.31		2.14		3.90						51.4		19.8		0.89		0.520		0.668		-28.46		0.059		0.039		39.8		48.2		43.9		0.124		0.114		8.1								53.8		50.4		46.8375		0.13		0.106

		7/18/00		23.8		3.7		0.20		39.8		6.7		7.45		39.8		0.783		0.384		5.18		8.06		2.06		1.968		4.03		1.2		3.89		1.52		0.23		2.14		1.40		26.4		88.2		47.0		48.8		0.61		0.563		0.562		0.09		0.085		0.044		43.9		42.4		46.8		0.130		0.106		18.5								57.8		52.5		50.8791666667		0.157		0.107

		7/19/00		24.8		3.3		0.26		43.9		6.7		7		43.9		1.044		0.512		4.61		8.06		2.06		1.968		4.03		1.2		5.50		2.70		0.33		2.47		1.10				83.2		38.7		31.8		0.81		0.563		0.790		-40.44		0.085		0.049		46.8		32.3		50.9		0.157		0.107		31.8								60.8		29.5		53.8166666667		0.238		0.118

		7/20/00		25.8		3.2		0.30		46.8		6.65		7.2		46.8		1.068		0.523		3.70		6.05		0.65		1.23		4.17		1.3		2.90		0.40		0.25		2.25		0.90		38.5		79.7		46.0		64.0		0.49		0.715		0.910		-27.27		0.096		0.065		50.9		43.0		53.8		0.238		0.118		50.4								71.9		12.3		57.7958333333		0.2		0.095

		7/21/00		26.8		3.3		0.32		50.9		6		6.94		50.9		1.311		0.642		4.33		9.00		2.30		0.2		6.50		1.25		3.15		0.82		0.08		2.25		0.27		64.5		58.5		65.4		65.0		0.50		0.820		1.450		-76.83		0.142		0.081		53.8		55.1		57.8		0.200		0.095		52.5								74.9		41.1		60.8375		0.146		0.103

		7/22/00		27.9		3.2		0.33		53.8		5.9		7.1		53.8		1.979		0.970		6.97		10.90		1.70		0.6		8.60		1.2		2.80		0.57		0.58		1.65		0.78		66.5				80.8		74.3		0.44		1.100		0.670		39.09		0.136		0.061		57.8		51.6		60.8		0.146		0.103		29.5												71.9		0.146		0.128

		7/23/00		28.8		3.5		0.33		57.8		5.3		7.05		57.8		2.249		1.102		7.42		10.30		0.40		1.3		8.60		1.7		2.73		0.33		0.40		2.00		0.45		16.8		69.2		76.7		73.5		0.48		0.840		0.920		-9.52		0.124		0.060		60.8		46.8		71.9		0.146		0.128		12.3												74.8791666667		0.146		0.086

		7/24/00		29.8		3.5		0.37		67.9		5.2		6.8		60.8		2.873		1.408		6.45		10.90		0.50		0.4		10.00		1.8		4.50		0.45		0.83		3.23		0.90						67.8		58.7		0.68		0.760		0.810		-6.58		0.095		0.051		67.9		54.5		74.9		0.146		0.086		41.1

		7/25/00		30.9		4.7		0.27		71.9		5.3		6.7		67.9		2.677		1.312		4.49		9.40		0.10		3.75		5.55		1.8		2.60		0.10		0.43		2.07		2.00				88.5		62.8		72.3		0.56		1.055		0.840		20.38		0.100		0.046		71.9		72.1

		7/26/00		31.8		3.2		0.37		74.9				6.7		71.9		2.350		1.151		5.26		12.40		4.90		1.75		5.75		4.35		3.25		2.15		0.17		0.93		1.80		56.1		90.5		83.8		73.8		0.45		0.570		0.920		-61.40		0.099		0.028		74.9		81.2																										%

		7/27/00		32.8		2.7		0.39								74.9		2.235		1.095		6.43		12.40		4.90		1.75		5.75		4.35		2.80		0.30		0.97		1.53				93.9		44.7		73.3		77.4		0.41		0.570		0.800		-40.35		0.099		0.019																								av		0.142		0.113		20.588

		7/28/00		33.8		2.2		0.40				7.65		7.47		37.67		1.17		0.58		3.76		8.06		2.05		1.15		4.87		2.05		3.40		0.88		0.41		2.11				57.1		64.3		56.6						0.751		0.860		-25.792		0.088		0.050		39.401		42.674		38.528		0.149		0.118														±		0.032		0.020

		7/29/00		35.2		2.1		0.40				6.12		7.08						0.23		1.72		5.99		1.22		0.87		3.37		2.25		2.93		0.52		0.31		2.10		0.72		68.63		59.05		38.22		44.93		0.63		0.78		0.90		-36.41		0.068		0.050		17.92		31.10		19.30		0.14		0.13		-0.45										28.63				0.150		0.109

		7/30/00		36.1		2.2		0.41												0.80		5.01		9.34		2.23		1.32		5.79		1.93		3.69		1.10		0.47		2.12		1.29		55.65		73.80		62.53		60.12		0.56		0.74		0.84		-19.26		0.101		0.050		53.72		50.39		53.91		0.16		0.11		25.97										27.30				0.154		0.112

		7/31/00		36.8		2.2		0.42

		8/1/00		37.8		2.2		0.47

		8/2/00		38.8		2.3		0.59

		8/3/00		39.8		1.6		0.57

		8/4/00		40.8		1.8		0.58

		8/5/00		41.9		1.9		0.65

		8/6/00		42.9		2.3		0.58

		8/7/00		43.9		1.7		0.59

		8/8/00		44.9		1.7		0.70

		8/9/00		45.9		1.6		0.64

		8/10/00		46.8		1.6		0.56

		8/11/00		47.9		2.0		0.60

		8/12/00		49.0		1.8		0.87

		8/13/00		49.9		1.9		0.91

		8/14/00		50.9		2.1		0.86

		8/15/00		51.9		1.7		0.92

		8/16/00		52.9		1.8		0.89

		8/17/00		53.8		1.6		1.20

		8/18/00		54.8		1.9		1.07

		8/19/00		55.9		2.5		1.23

		8/20/00		56.9		3.0		1.33

		8/21/00		57.8		1.4		1.29

		8/22/00		58.8		1.6		1.15

		8/23/00		59.9		1.8		1.26

		8/24/00		60.8		1.7		1.62

		8/25/00		61.8		1.3		1.01

		8/26/00		62.8		2.5		1.14

		8/27/00		63.9		3.0		0.84

		8/29/00		65.9		1.6		0.98

		8/30/00		66.9		1.9		1.35

		8/31/00		67.9		2.1		1.50

		9/1/00		68.9		1.6		1.74

		9/2/00		69.9		3.1		1.70

		9/4/00		71.9		2.4		1.45

		9/5/00		72.9		1.9		1.41

		9/6/00		73.9		1.8		1.24

		9/7/00		74.9		1.9		1.38

		9/8/00		75.9		1.8		1.03

		9/9/00		77.0		1.9		1.36

						3.5

						2.0





		

				Data		Days		influent, [N-NH3] g/l		Influent		Effluent		Days		Removal		influent, [P-PO4] g/l		Influent		Effluent		Removal		Days		influent, [Ptot] g/l		effluent(an), [Ptot] g/l

				6/24/00		0

				6/27/00		2.7916666667		1.280		1.013		0.735		2.8		27.4		0.081		0.027		0.0098		63.7		2.8		0.190		0.100

				6/29/00		4.7916666667		1.450		1.260		0.845		4.8		32.9		0.042		0.048		0.0098		79.6		4.8		0.140		0.140

				7/3/00		8.7916666667		1.000		1.080		0.75		8.8		30.6		0.058		0.039		0.0010		97.4		8.8		0.075		0.074

				7/6/00		11.7916666667		0.370		1.150		0.54		11.8		53.0		0.067		0.064		0.0010		98.4		15.8		0.154		0.092

				7/10/00		15.7916666667		0.530		0.560		0.490		15.8		12.5		0.075		0.052		0.0095		81.7		22.8		0.154		0.129

				7/13/00		18.7916666667		0.575		0.720		0.4125		18.8		42.7		0.081		0.053		0.0100		81.1		29.8		0.187		0.116

				7/17/00		22.8		0.575		0.835		0.365		22.8		56.3		0.081		0.071		0.0073		89.7		32.8		0.129		0.127

				7/24/00		29.8		0.420		0.548		0.343		29.8		37.4		0.06		0.045		0.0090		79.8		36.8		0.091		0.226

				7/27/00		32.8		0.740		0.690		0.210		32.8		69.6		0.1		0.059		0.0140		76.1		39.8		0.124		0.137

				7/31/00		36.8		0.520		0.668		0.095		36.8		85.8		0.059		0.039		0.0280		27.3		43.9		0.124		0.114

				8/3/00		39.8		0.563		0.562		0.060		39.8		89.3		0.085		0.044		0.0240		45.5		46.8		0.130		0.106

				8/7/00		43.9		0.563		0.790		0.021		43.9		97.3		0.085		0.049		0.0220		55.1		50.9		0.157		0.107

				8/10/00		46.8		0.715		0.910		0.083		46.8		90.9		0.096		0.065		0.0290		55.4		53.8		0.238		0.118

				8/14/00		50.9		0.820		1.450		0.780		50.9		46.2		0.142		0.081		0.0150		81.5		57.8		0.200		0.095

				8/17/00		53.8		1.100		0.670		0.503		53.8		24.9		0.136		0.061		0.0270		55.7		60.8		0.146		0.103

				8/21/00		57.8		0.840		0.920		0.620		57.8		32.6		0.124		0.060		0.0105		82.5		64.9		0.146		0.085

				8/24/00		60.8		0.760		0.810		0.980		71.9		23.1		0.095		0.051		0.0110		78.2		67.9		0.146

				8/31/00		67.9		1.055		0.840		0.835						0.1		0.046		0.0130		71.4		71.9		0.146		0.128

				9/4/00		71.9		0.570		0.920		0.708						0.0985		0.050		0.0150		70.0		74.9		0.146		0.086

				9/7/00		74.9		0.570		0.800		0.800						0.0985		0.050		0.0140		72.0

										0.896		0.560		14.417		36.603		0.068		0.050		0.007		83.940

										0.916		0.747		58.598		31.710				0.057		0.015		73.052





		



b

Influent

Effluent

Removal

Time, days

N-NH3, g/l

Removal, %



		



a

Influent

Effluent

Removal

Time, days

P-PO4, g/l

Removal, %



				Total COD		N-(NH3+NO3)		P-PO4		COD		N		P

		FMW		100		100		100		6		0.78		0.068

		UASB		48.3333333333		114.8717948718		73.5294117647		2.9		0.896		0.05

		PPB		46.6666666667		71.7948717949		10.2941176471		2.8		0.56		0.007

		BF		12		35.1282051282		26.4705882353		0.72		0.274		0.018





		0		0		0

		0		0		0

		0		0		0

		0		0		0



a

Total COD

N-(NH3+NO3)

P-PO4

Relative concentration, %



				Total COD		N-(NH3+NO3)		P-PO4		COD		N		P

		FMW		100		100		100		9.3		0.74		0.101

		UASB		39.7849462366		123.7837837838		56.4356435644		3.7		0.916		0.057

		PPB		38.7096774194		100.9459459459		14.8514851485		3.6		0.747		0.015

		BF		8.8172043011		62.8378378378		17.8217821782		0.82		0.465		0.018





		0		0		0

		0		0		0

		0		0		0

		0		0		0



b

Total COD

N-(NH3+NO3)

P-PO4

Relative concentration, %



				Data		Hours		Days		V промежуточной емкости		V аэроба		V анаэроба		V biogas, l		HRTair, days		HRTan, days		Biogas, nl/l*r.days				pH in		pHeff an		pHin air		pHef air		influent, CODfull g/l		influent, CODfiltr g/l		influent, CODsol g/l		SSin, g/l		OLR, g COD/l				influent, [Nfull] g/l				influent, [Pfull] g/l		effluent(an), CODfull g/l		effluent(an), CODfiltr g/l		effluent(an), CODsol g/l		SSef(an), g/l		TE CODfull, %		COD-balance(an)				effluent(an), [Nfull] g/l				effluent(an), [Pfull] g/l						effluent(air), CODfull g/l		effluent(air), CODfiltr g/l		effluent(air), CODsol g/l		SS, g/l		OLRfull(air), g COD/l						effluent(air), [Nfull] g/l				effluent(air), [Pfull] g/l				TE COD air, %						TE N-full, %								таймер

				6/24/00 15:00		0		0.0		0		1		1																																																																																												170		78.5				канал		пауза		работа

				6/27/00 10:00		67		2.8		18.6		13.1		31.7		43.3		3.20		4.33		0.29		0.41		6.7		7.5		8.65		8		8.4		6.8		4.5		3.1		1.94		1.28		0.72		0.081		0.19		3.07		2.88		2.78		1.5						1.013				0.027		0.1		0.735		0.0098				0.46		0.384		0.08		0.960		0.098		0.230		0.06		0.016		0.02		0.15				86.67						115		49.2

				6/29/00 10:00		115		4.8		20.4		10.6		31		28.2		2.83		3.17		0.26		0.69		7.8		6.8		7.15		7		4.8		4.4		4.1		2.4		1.51		1.45		0.69		0.042		0.14		4.42		3.25		3.13		1.05		47.4		0.61		1.26		0.65		0.048		0.14		0.845		0.0098		0.67		0.61		0.528		0		1.562		0.168		0.299		0.014		0.016		0.02		0.088		84.8		80.12		84.48		65.17		194		91.3

				7/3/00 10:00		211		8.8		40.8		17.5		58.3		43.6		3.43		3.38		0.20		0.17		7.3		7.6		8.8		8.25		6.3		4.4		3.9		1.2		1.87		1		0.7		0.058		0.075		3.8		3.3		2.85		0.65		20.8		0.83		1.08		0.7		0.039		0.074		0.75		0.001		0.86		0.88		0.616		0.24		1.108		0.23		0.219		0.018		0.018		0.03		0.225		77.4		69.33		63.41		46.15		78		29.5

				7/6/00 10:00		283		11.8		38		14.7		52.7		31.8		3.06		2.80		0.20		0.36		7.2		7.5		8.82		8.4		3.72		3.5		2.7		1.25		1.33		0.37		0.48		0.067		-		2.45		2.35		2.16		0.55		61.1		0.45		1.15		0.57		0.064		-		0.54		0.001		0.99		0.94		0.58		0.35		0.800		0.18		0.176		0.174		0.017		-		0.125		59.6		66.67		78.07		59.33		143		64.1

		add sludge		7/10/00 10:00		379		15.8		46.24		22.6		68.84		54		2.65		2.86		0.25		0.42		7.6		7.6		8.9		8.2		4		2.9		2.6		0.8		1.40		0.53		0.5		0.075		0.154		2.2		1.7		1.5		0.23		40.9		0.71		0.56		0.5		0.052		0.092		0.49		0.0095		0.78		0.72		0.47		0.215		0.829		0.107		0.185		0.114		0.02		0.044		0.117		64.5		78.16		72.98		58.52		133.3		59.0

				7/13/00 10:00		451		18.8		34.98		5.4		40.38		26		8.33		3.66		0.16		0.29		8.7		7.9		6.6		7.4		5.292		3.626		2.613		1.75		1.45		0.575		0.437		0.081				2.3275		1.666		1.1368		0.355		41.8		0.65		0.72		0.455		0.053				0.4125		0.01		0.6272		0.578		0.0784		0.1		0.279		0.0547		0.050		0.034		0.017				0.268		73.1		86.74		38.43		34.14		139		62.0

				7/14/00 9:59		475		19.8		7.3		4.8		12.1		14.56		3.13		4.07		0.27

				7/15/00 9:59		499		20.8		9.7		3.27		12.97		11.14		4.59		3.79		0.21

				7/16/00 9:59		523		21.8		9.4		5.6		15		13.92		2.68		3.28		0.26

				7/17/00 9:59		547		22.8		9.3		3		12.3		14.88		5.00		4.00		0.28		0.51		8.7		7.2		8.75		8.5		5.292		3.626		2.613		1.75		1.32		0.575		0.437		0.081		0.154		2.808		2.035		1.44		0.73		46.9		0.63		0.835		0.4		0.071		0.129		0.365		0.073		0.576		0.563		0.36		0.16		0.562		0.118		0.073		0.014		0.016		0.033		0.125		75.3		67.67		57.56		41.09		143.4		64.3

				7/18/00 9:59		571		23.8		9.85		3.4		13.25		10.8		4.41		3.71		0.20

				7/19/00 11:00		596		24.8		10.35		5.1		15.45		14.3		3.06		3.32		0.26

				7/20/00 10:00		619		25.8		10.2		4.7		14.9		15.6		3.06		3.16		0.30																																																																																				143		64.1

				7/21/00 9:59		643		26.8		10		4.7		14.7		17.1		3.19		3.35		0.32

				7/22/00 11:30		668.5		27.9		10.8		5.4		16.2		18.7		2.95		3.23		0.33

				7/23/00 11:00		692		28.8		9.9		3.9		13.8		17.42		3.77		3.49		0.33

		сброс ила		7/24/00 9:59		715		29.8		8.885		4.72		13.605		18.98		3.05		3.47		0.37		0.68		7.2		7.65		8.95		8.7		10.08		4.608		3.904		5.75		2.91		0.42		0.8		0.06		0.187		2.352		2.112		1.824		0.7		55.6		0.57		0.5475		0.46		0.0445		0.116		0.343		0.009		0.547		0.499		0.422		0.06		0.772		0.113		0.113		0.013		0.0175		0.027		0.025		80.5		69.04		90.08		62.19		143		64.1

				7/25/00 11:30		740.5		30.9		6.84		4.3		11.14		15.68		3.71		4.69		0.27

				7/26/00 11:00		764		31.8		13.4		1.45		14.85		19.62		10.13		3.24		0.37

				7/27/00 10:30		787.5		32.8		13		4.6		17.6		20.5		3.19		2.74		0.39		0.70		6.6		7.4		8.7		8.5		8.256		3.5		3		1.5		3.02		0.74		0.48		0.1		0.129		3.84		2.944		2.8		0.7		61.9		0.45		0.69		0.46		0.0585		0.127		0.21		0.014		0.38		0.36		0.35		0		1.203		0.045		0.066		0.02		0.016		0.022		0.046		90.1		78.57		72.12		56.67		141		63.1

				7/28/00 10:30		811.5		33.8		17.4		5.05		22.45		21.5		2.97		2.19		0.40

				7/29/00 19:30		844.5		35.2		26.1		6.4		32.5		29.8		3.22		2.08		0.40

				7/30/00 16:45		866.3		36.1		16.4		4.05		20.45		20.1		3.36		2.19		0.41

				7/31/00 10:00		883.5		36.8		12.8		3.5		16.3		16.1		3.07		2.16		0.42		0.71		6.85		7.55		7.95		8.3		7.6		5.04		4.416		1.35		3.51		0.52				0.059		0.091		6.624		3.456		2.144		3.9		19.8		0.89		0.668				0.0385		0.226		0.095		0.028		0.467		0.442		0.398		0		2.157		0.006		0.031				0.0215		0.028		0.14		92.9		93.68		-57.30		-53.68		134		59.3		рН(ОТ)=8,75

				8/1/00 9:30		907		37.8		17.6		4.6		22.2		24.6		3.19		2.17		0.47

				8/2/00 10:30		932		38.8		17.3		5.15		22.45		33.2		3.03		2.28		0.59

				8/3/00 9:30		955		39.8		26		4.3		30.3		29.1		3.34		1.56		0.57		0.78		6.7		7.45		7.64		8.2		8.064		6		4.032		1.2		5.18		0.5625				0.085		0.124		3.888		2.368		2.136		1.4		48.8		0.61		0.562				0.044		0.137		0.06		0.024		0.432		0.432		0.3744		0		1.163		0.004		0.018				0.022		0.028		0.193		88.9		93.33		-244.64		-228.33		113.6		48.5		8.75

				8/4/00 10:15		979.8		40.8		26		2.8		28.8		32		5.54		1.77		0.58

				8/5/00 12:00		1005.6		41.9		22.8		5.13		27.93		37.6		3.14		1.89		0.65

				8/6/00 11:30		1029.1		42.9		17		4.3		21.3		30.76		3.42		2.26		0.58

		сброс ила, Взвешенные в иле - 0,93 г/л		8/7/00 10:30		1052.6		43.9		23.2		4.34		27.54		31		3.38		1.75		0.59		1.04		6.7		7		7.41		8		8.064		6		4.032		1.2		4.61		0.5625				0.085		0.124		5.5		2.8		2.47		1.1		31.8		0.81		0.79				0.049		0.114		0.021		0.022		0.496		0.466		0.396		0		1.625		0.0075		0.006				0.019		0.026		0.27		91.0		64.29		-1900.00		-1221.43		139		62.0		8.44

				8/8/00 11:00		1077.1		44.9		24.5		4.6		29.1		38.4		3.33		1.73		0.70

				8/9/00 10:30		1100.6		45.9		25		5		30		33.8		2.94		1.61		0.64

				8/10/00 10:00		1124.1		46.8		26		3.5		29.5		29.7		4.20		1.63		0.56		1.07		6.65		7.2		7.2		7.76		6.05		5.4		4.17		1.3		3.70		0.715				0.096		0.13		2.9		2.5		2.25		0.9		64.0		0.49		0.91				0.065		0.106		0.0825		0.029		0,49 (OT=1,12)		0.47		0.43		0		0.691		0.0061		0.020				0.0215		0.049		0,325 (OT=0,205)		61.4		92.61		0.00		0.00		146.8		66.2		7.15

				8/11/00 11:00		1149.1		47.9		25		0.8		25.8		33.7		19.53		1.99		0.60																																																		0,55 (NO3=0,0016)		0.0135		0,67 (OT=3,05)		0.36		0,115 (OT=2,45)						0.0038		0.000				0.0185				0.32

				8/12/00 15:00		1177.1		49.0		24.5		6.8		31.3		54.7		2.57		1.83		0.87

				8/13/00 12:30		1198.6		49.9		16		7.6		23.6		43.7		1.77		1.87		0.91

				8/14/00 11:00		1221.1		50.9		15		7.2		22.2		43.2		1.95		2.08		0.86		1.31		6		6.94		8.11		8.05		9		6.7		6.5		1.25		4.33		0.82				0.142		0.157		3.15		2.333		2.25		0.27		65.0		0.50		1.45				0.081		0.107		0.78		0.015		0.67		0.467		0.42		0		1.613		0.4475		0.399				0.0185		0.024		0.075		78.7		42.63		77.44		33.01		123		53.5

				8/15/00 11:00		1245.1		51.9		20.5		8		28.5		49.5		1.88		1.73		0.92																																																								0,467 (ОТ=1,1)

				8/16/00 11:00		1269.1		52.9		19		8		27		47.9		1.88		1.82		0.89

				8/17/00 9:30		1291.6		53.8		22		7.5		29.5		60.4		1.88		1.56		1.20		1.98		5.9		7.1		7.95		7.95		10.9		9.2		8.6		1.2		6.97		1.1				0.136		0.238		2.8		2.23		1.65		0.78		74.3		0.44		0.67				0.061		0.118		0.503		0.027		0.65		0.58		0.47				1.493		0.28		0.268				0.027		0.021		0.027		76.8		44.33		87.89		38.97		131		57.7

				8/18/00 10:00		1316.1		54.8		18.5		7.5		26		58.4		2.04		1.93		1.07

				8/19/00 12:00		1341.1		55.9		13		7.5		20.5		68.7		2.08		2.50		1.23

				8/20/00 13:00		1366.1		56.9		9		8.2		17.2		74.2		1.91		2.98		1.33

				8/21/00 10:00		1387.1		57.8		23		8		31		60.5		1.64		1.39		1.29		2.25		5.3		7.05		8.1		8		10.3		9.9		8.6		1.7		7.42		0.84				0.124		0.2		2.733		2.4		2		0.45		73.5		0.48		0.92				0.06		0.095		0.62		0.0105		0.81		0.693		0.505				1.666		0.41		0.378				0.0135		0.02		0.014		70.4		33.87		93.33				137.4		61.1

				8/22/00 10:00		1411.1		58.8		23		8		31		61.5		1.88		1.59		1.15

				8/23/00 10:30		1436.6		59.9		22		7		29		72.1		2.28		1.80		1.26

				8/24/00 10:00		1460.1		60.8		25		3.5		28.5		85.3		4.20		1.69		1.62		2.87				6.8		7.9				10.9		10.4		10		1.8		6.45		0.76				0.095		0.146		4.5		4.05		3.225		0.9		58.7		0.68		0.81				0.0505		0.103		0.98		0.011										1.072																						139		62.0

				8/25/00 10:00		1484.1		61.8		30		7		37		54.3		2.14		1.33		1.01

				8/26/00 9:30		1507.6		62.8		12		7.5		19.5		60		1.96		2.47		1.14

				8/27/00 11:30		1533.6		63.9		9.5		8.5		18		49.1		1.91		2.96		0.84

				8/28/00 11:00		1558.1		64.9		установка стояла						26.4						0.48		0.85		6		6.9						10.9		10.4		10		1.8		0.00		0.76				0.095		0.146		4.4		4.1		2.5		1.5		59.6		0.48		0.73				0.0505		0.085																																				139		62.0

				8/29/00 10:00		1581.1		65.9		14		15		29		50.4		0.96		1.63		0.98

				8/30/00 10:00		1605.1		66.9		18		7.5		25.5		72.7		2.00		1.93		1.35

				8/31/00 9:30		1628.6		67.9		17		6		23		78.8		2.45		2.09		1.50		2.68		5.2		6.8		7.7		7.9		9.4		9.3		5.55		1.8		4.49		1.055				0.1		0.146		2.6		2.5		2.067		2		72.3		0.56		0.84				0.0455				0.835		0.013		0.94		0.73		0.667				1.062		0.55		0.341				0.01		0.02		0.0028		63.8		34.13		99.02				140		62.5

				9/1/00 10:00		1653.1		68.9		24		7.5		31.5		95.5		2.04		1.59		1.74

		порвался шланг в насосе на анаэроб, не было подачи жижи		9/2/00 11:30		1678.6		69.9		9		8		17		97.2		1.99		3.08		1.70

		все вытекло на пол		9/3/00 11:30		1702.6		70.9		5		0.3		5.3		71.5		50.00		9.28		1.33

				9/4/00 10:30		1725.6		71.9		13		7		20		74.7		2.05		2.36		1.45		2.35		5.3		6.7		7.6		7.8		12.4		7.5		5.75		4.35		5.26		0.57				0.0985		0.146		3.25		1.1		0.9333		1.8		73.8		0.45		0.92				0.0275		0.128		0.7075		0.015		0.9		0.66		0.5205				1.583		0.5625		0.345				0.01		0.016		0.0058		72.3		20.49		96.00				129		56.7

				9/5/00 11:00		1750.1		72.9		19		7.5		26.5		77.2		2.04		1.90		1.41

				9/6/00 10:30		1773.6		73.9		19		7.5		26.5		65		1.96		1.82		1.24

				9/7/00 10:00		1797.1		74.9		18		7		25		72.6		2.10		1.93		1.38		2.24				6.7		7.8		7.8		12.4		7.5		5.75		4.35		6.43		0.57				0.0985		0.146		2.8		2.5		1.533				77.4		0.41		0.8				0.0185		0.086		0.8		0.014		0.87		0.78		0.52				1.334		0.53		0.381				0.01		0.02		0.0039		68.9		33.75		98.56				129		56.7

				9/8/00 10:00		1821.1		75.9		20		7.5		27.5		56.3		2.04		1.83		1.03

				9/9/00 12:00		1847.1		76.9625		20		8		28		77.6		1.99		1.87		1.36

		Отключили анаэроб, отдувку и струвит		9/10/00 10:00		1871.1		77.9				7.5						1.88

		Сброс ила - взвешенные - 4,5 г/л		9/11/00 10:00		1895.1		79.0				8.5						1.87														7.7																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014		0.79		0.76		0.607				1.493		0.43		0.427				0.007		0.013		0.006		71.8		46.25		98.38

				9/12/00 12:00		1921.1		80.0				6.5						2.50														струвит -7,7																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014												струвит - 0,0553						0.008		0.013		0.0014

				9/13/00 10:00		1945.1		81.0				7.5						2.00

				9/14/00 10:00		1969.1		82.0				7.5						2.00

				9/15/00 10:00		1993.1		83.0				8						1.88														7.75																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014		0.9		0.86		0.653				1.493		0.405		0.427				0.01		0.018		0.006		67.9		49.38		98.48

				9/16/00 12:00		2019.1		84.1				9						1.81

				9/17/00 12:00		2045.1		85.2				6.5						2.50

		Отключение аэроба		9/18/00 10:00		2069.1		86.2				6						2.50														7.75																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014		0.84		0.8		0.653				1.120		0.42		0.320				0.01		0.022		0.01		70.0		47.50		97.37
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b

Influent

Effluent

Removal

Time, days

N-NH3, g/l

Removal, %
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Eff. N-NO3

Rem. N-NO3
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Time, days

N-NO3, g/l

Removal, %

0.15

76.4521193093

66.2585034014
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33.0128205128

0.027

87.8923766816

38.9662027833

0.014

93.3333333333

31.6129032258

0.0028

99.0175438596

33.7964071856

0.0058

96

19.6749116608

0.0039

98.5555555556

33.2625

0.006

98.3783783784

45.5

0.006
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48.625

0.01
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F6-1

		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		2.7916666667

		8.7916666667		8.7916666667		4.7916666667

		11.7916666667		11.7916666667		8.7916666667

		15.7916666667		15.7916666667		11.7916666667

		18.7916666667		18.7916666667		15.7916666667

		22.7916666667		22.7916666667		18.7916666667

		29.7916666667		29.7916666667		22.7916666667

		32.8125		32.8125		29.7916666667

		36.8125		36.8125		32.8125

		39.7916666667		39.7916666667		36.8125

		43.8583333333		43.8583333333		39.7916666667

		46.8375		46.8375		43.8583333333

		50.8791666667		50.8791666667		46.8375

		53.8166666667		53.8166666667		50.8791666667

		57.7958333333		57.7958333333		53.8166666667

		60.8375		67.8583333333		57.7958333333

		64.9208333333		71.9		67.8583333333

		67.8583333333		74.8791666667		71.9

		71.9		78.9625		74.8791666667

		74.8791666667		83.0458333333		78.9625

		78.9625		86.2125		83.0458333333

		83.0458333333		0.7214571429		86.2125

		86.2125
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Influent

Effluent

Removal

Time, days

Total COD, g/l

Removal, %

3.07

4.42

0.67

3.8

0.86

84.8416289593

2.45

0.99

77.3684210526

2.2

0.78

59.5918367347

2.3275

0.6272

64.5454545455

2.808

0.576

73.0526315789

2.352

0.547

75.2524167562

3.84

0.38

80.5199430199

3.6

0.467

90.1041666667

3.888

0.432

92.9498792271

3.5

0.496

88.8888888889

2.9

0.49

90.9818181818

3.15

0.67

61.3793103448

2.8

0.65

78.7301587302

2.733

0.81

76.7857142857

4.5

0.94

70.3622392975

4.4

0.9

63.8461538462

2.6

0.87

72.3076923077

3.25

0.79

68.9285714286

2.8

0.9

71.7857142857

2.8

0.84

67.8571428571

2.8

70

2.8



F6-2

														pH				CODtot										CODtot								TE CODfull air, %								NH4						N-NH4																effluent(air), [P-PO4] g/l		effluent(air), [Pfull] g/l

		Data		Days		HRT		Days		OLR		Days		Inf. pH		Eff. pH		Influent		effluent(an)ss, g COD/l		effluent(an)col, g COD/l		effluent(an), CODsol g/l		Days		Effluent		effluent(air)ss, g COD/l		effluent(air)col, g COD/l		effluent(air), CODsol g/l		Removal		TE CODss air, %		TE CODcol air, %		TE CODsol air, %		Influent		Effluent		ALR		Removal		Inf N-NO3		Eff. N-NO3		Rem. N-NO3		Rem. total N		Days		influent(air), [P-PO4] g/l		effluent(an), [Pfull] g/l		P-PO4		Total P		TE Pfull, %						Days		TE Pfull, %				Days		TE N-NO3, %		TE N-full, %

		6/24/00

		6/27/00		2.8		3.20		2.8		0.960		2.8		8.65		8.00		3.070		0.190		0.100		2.780		2.8						0.076		0.384						24.0		86.2		0.735		0.098		0.230		86.7				0.15		76.45		66.26		2.8		0.010		0.100		0.0160		0.020		80.0						2.8		80.0				2.8

		6/29/00		4.8		2.83		4.8		1.562		4.8		7.15		7.00		4.420		1.170		0.120		3.130		4.8		0.670		0.060		0.082		0.528		84.8		94.9		31.7		83.1		0.845		0.168		0.299		80.1				0.088		87.00		69.70		4.8		0.010		0.140		0.0160		0.020		85.7						4.8		85.7				4.8		84.5		65.2

		7/3/00		8.8		3.43		8.8		1.108		8.8		8.80		8.25		3.800		0.500		0.450		2.850		8.8		0.860				0.264		0.616		77.4				41.3		78.4		0.750		0.230		0.219		69.3				0.225		56.73		39.33		8.8		0.001		0.074		0.0180		0.030		59.5						8.8		59.5				8.8		63.4		46.2

		7/6/00		11.8		3.06		11.8		0.800		11.8		8.82		8.40		2.450		0.100		0.190		2.160		11.8		0.990		0.050		0.360		0.580		59.6		50.0				73.1		0.540		0.180		0.176		66.7				0.125		65.28		43.52		11.8		0.001		-		0.0170		0.020								15.8		52.2				11.8		78.1		59.3

		7/10/00		15.8		2.65		15.8		0.829		15.8		8.90		8.20		2.200		0.500		0.200		1.500		15.8		0.780		0.060		0.250		0.470		64.5		88.0				68.7		0.490		0.107		0.185		78.2				0.117		69.45		54.29		15.8		0.010		0.092		0.0200		0.024		73.9						22.8		74.4				15.8		73.0		58.5

		7/14/00		19.8		3.13		18.8		0.279		18.8		7.60		8.40		2.328		0.662		0.529		1.137		18.8		0.627		0.049		0.500		0.078		73.1		92.6		5.6		93.1		0.413		0.055		0.050		86.7				0.268		25.10		21.77		18.8		0.010				0.0170		0.020								29.8		76.7				18.8		38.4		34.1

		7/15/00		20.8		4.59		22.8		0.562		22.8		8.75		8.50		2.808		0.773		0.595		1.440		22.8		0.576		0.013		0.203		0.360		75.3		98.3		65.9		75.0		0.365		0.118		0.073		67.7				0.125		49.39		33.42		22.8		0.073		0.129		0.0160		0.033		74.4						32.8		82.7				22.8		57.6		41.1

		7/16/00		21.8		2.68		29.8		0.772		29.8		8.95		8.70		2.352		0.240		0.288		1.824		29.8		0.547		0.048		0.077		0.422		80.5		80.0		73.3		76.9		0.343		0.113		0.113		67.1				0.025		89.13		59.77		29.8		0.009		0.116		0.0175		0.027		76.7						36.8		87.6				29.8		90.1		62.2

		7/18/00		23.8		4.41		32.8		1.203		32.8		8.70		8.50		3.840		0.896		0.144		2.800		32.8		0.380		0.020		0.010		0.350		90.1		97.8		93.1		87.5		0.210		0.045		0.066		78.6		0.200		0.046		87.40		77.80		32.8		0.014		0.127		0.0160		0.022		82.7						39.8		79.6				32.8		72.1		56.7

		7/19/00		24.8		3.06		36.8		1.160		36.8		7.95		8.30		3.600		3.168		1.312		2.144		36.8		0.467		0.025		0.044		0.398		92.9		99.2		96.6		81.4		0.095		0.006		0.031		93.7		0.255		0.14		59.30		58.29		36.8		0.028		0.226		0.0215		0.028		87.6						43.9		77.2				50.9		77.4		33.0

		7/20/00		25.8		3.06		39.8		1.163		39.8		7.64		8.20		3.888		1.520		0.232		2.136		39.8		0.432		0.000		0.058		0.374		88.9		100.0		75.2		82.5		0.060		0.004		0.018		93.3		0.285		0.193		43.40		42.90		39.8		0.024		0.137		0.0220		0.028		79.6						46.8		53.8				53.8		87.9		39.0

		7/21/00		26.8		3.19		43.9		1.000		43.9		7.41		8.00		3.500		2.700		0.330		2.470		43.9		0.496		0.030		0.070		0.396		91.0		98.9		78.8		84.0		0.021		0.008		0.006		64.3		0.300		0.27		13.88		13.55		43.9		0.022		0.114		0.0190		0.026		77.2						50.9		77.6				57.8		93.3

		7/22/00		27.9		2.95		46.8		0.691		46.8		7.20		7.76		2.900		0.400		0.250		2.250		46.8		0.490				0.040		0.430		61.4				84.0		80.9		0.083		0.006		0.020		92.6		0.325		0.325		19.03		18.75		46.8		0.029		0.106		0.0215		0.029		72.6						53.8		82.2				67.9		99.0

		7/23/00		28.8		3.77		50.9		1.613		50.9		8.11		8.05		3.150		0.817		0.083		2.250		50.9		0.670		0.203		0.047		0.420		78.7		75.2		43.4		81.3		0.780		0.448		0.399		42.6				0.075		77.44		33.01		50.9		0.015		0.107		0.0240		0.034		68.2						57.8		78.9				71.9		96.0

		7/24/00		29.8		3.05		53.8		1.493		53.8		7.95		7.95		2.800		0.570		0.580		1.650		53.8		0.650		0.070		0.110		0.470		76.8		87.7		81.0		71.5		0.503		0.280		0.268		44.3				0.027		87.89		38.97		53.8		0.027		0.118		0.0210		0.022		81.4						71.9		87.5				74.9		98.6

		7/25/00		30.9		3.71		57.8		1.666		57.8		8.10		8.00		2.733		0.333		0.400		2.000		57.8		0.810		0.117		0.188		0.505		70.4		64.9		53.0		74.8		0.620		0.410		0.378		33.9				0.014		93.33		31.61		57.8		0.011		0.095		0.0200		0.025		73.7						74.9		76.7				79.0		98.4

		7/27/00		32.8		3.19		60.8		1.072		60.8		7.90		8.00		4.500		0.450		0.825		3.225		67.9		0.940		0.210		0.063		0.667		63.8		53.3		92.4		79.3		0.835		0.550		0.341		34.1				0.0028		99.02		33.80		60.8		0.011		0.103		0.0100		0.011		89.3						79.0		84.9				83.0		98.5

		7/28/00		33.8		2.97		67.9		1.062		64.9		7.90		8.00		4.400		0.300		1.300		2.500		71.9		0.900		0.240		0.140		0.521		72.3				89.3		79.2		0.708		0.563		0.345		20.5				0.0058		96.00		19.67		64.9		0.000		0.085		0.0110		0.015		82.4						83.0		79.1				86.2		97.4

		7/29/00		35.2		3.22		71.9		1.583		67.9		7.70		7.90		2.600		0.100		0.433		2.067		74.9		0.870		0.090		0.260		0.520		68.9				40.0		74.8		0.800		0.530		0.381		33.8				0.0039		98.56		33.26		67.9		0.013		0.000		0.0200		0.022		0.0						86.2		74.4

		7/30/00		36.1		3.36		74.9		1.334		71.9		7.60		7.80		3.250		2.150		0.167		0.933		79.0		0.790		0.030		0.153		0.607		71.8		98.6		8.2		35.0		0.800		0.430		0.427		46.3				0.006		98.38		45.50		71.9		0.015		0.128		0.0160		0.020		84.4

		7/31/00		36.8		3.07		79.0		1.493		74.9		7.80		7.80		2.800		0.300		0.967		1.533		83.0		0.900		0.040		0.207		0.653		67.9		86.7		78.6		57.4		0.800		0.405		0.427		49.4				0.006		98.48		48.63		74.9		0.014		0.086		0.0200		0.025		70.9

		8/1/00		37.8		3.19		83.0		1.493		79.0		7.80		7.70		2.800		0.300		0.967		1.533		86.2		0.840		0.040		0.147		0.653		70.0		86.7		84.8		57.4		0.800		0.420		0.320		47.5				0.01		97.37		46.25		79.0		0.014		0.086		0.0130		0.015		82.6

		8/2/00		38.8		3.03		86.2		1.120		83.0		7.80		7.75		2.800		0.300		0.967		1.533				0.721		0.047		0.226		0.430		73.596		83.959		40.290		79.311		0.560		0.134		0.168		75.302				0.140		64.817		48.508		83.0		0.014		0.086		0.0180		0.020		76.7

		8/3/00		39.8		3.34				0.859		86.2		7.80		7.75		2.800		0.300		0.967		1.533				0.453		0.019		0.044		0.390		84.861		98.967		85.532		83.253		0.094		0.014		0.028		84.496		0.273		0.195		44.602		42.258		86.2		0.014		0.086		0.0220		0.025		70.9

		8/5/00		41.9		3.14				1.043				8.453		8.181		2.928		0.517		0.309		2.103				0.819		0.116		0.146		0.557		71.178		79.001		63.401		67.857		0.738		0.448		0.365		39.148				0.017		94.052		36.745								0.018		0.026

		8/6/00		42.9		3.42				1.393				7.780		8.152		3.546		1.737		0.454		2.360																																										0.020		0.027

		8/7/00		43.9		3.38								7.860		7.882		3.148		0.538		0.696		1.887																																										0.018		0.021

		8/8/00		44.9		3.33

		8/9/00		45.9		2.94

		8/10/00		46.8		4.20

		8/12/00		49.0		2.57

		8/13/00		49.9		1.77

		8/14/00		50.9		1.95

		8/15/00		51.9		1.88

		8/16/00		52.9		1.88

		8/17/00		53.8		1.88

		8/18/00		54.8		2.04

		8/19/00		55.9		2.08

		8/20/00		56.9		1.91

		8/21/00		57.8		1.64

		8/22/00		58.8		1.88

		8/23/00		59.9		2.28

		8/25/00		61.8		2.14

		8/26/00		62.8		1.96

		8/27/00		63.9		1.91

		8/30/00		66.9		2.00

		8/31/00		67.9		2.45

		9/1/00		68.9		2.04

		9/2/00		69.9		1.99

		9/4/00		71.9		2.05

		9/5/00		72.9		2.04

		9/6/00		73.9		1.96

		9/7/00		74.9		2.10

		9/8/00		75.9		2.04

		9/9/00		77.0		1.99

		9/10/00		77.9		1.88

		9/11/00		79.0		1.87

		9/12/00		80.0		2.50

		9/13/00		81.0		2.00

		9/14/00		82.0		2.00

		9/15/00		83.0		1.88

		9/16/00		84.1		1.81

		9/17/00		85.2		2.50

		9/18/00		86.2		2.50

						3.30

						3.27

						2.04





data

		





data

		0		2.7916666667

		2.7916666667		4.7916666667

		4.7916666667		8.7916666667

		8.7916666667		11.7916666667

		11.7916666667		15.7916666667

		15.7916666667		18.7916666667

		18.7916666667		22.7916666667

		19.7916666667		29.7916666667

		20.7916666667		32.8125

		21.7916666667		36.8125

		22.7916666667		39.7916666667

		23.7916666667		43.8583333333

		24.8333333333		46.8375

		25.7916666667		50.8791666667

		26.7916666667		53.8166666667

		27.8541666667		57.7958333333

		28.8333333333		60.8375

		29.7916666667		67.8583333333

		30.8541666667		71.9

		31.8333333333		74.8791666667

		32.8125

		33.8125

		35.1875

		36.0958333333

		36.8125

		37.7916666667

		38.8333333333

		39.7916666667

		40.825

		41.9

		42.8791666667

		43.8583333333

		44.8791666667

		45.8583333333

		46.8375

		47.8791666667

		49.0458333333

		49.9416666667

		50.8791666667

		51.8791666667

		52.8791666667

		53.8166666667

		54.8375

		55.8791666667

		56.9208333333

		57.7958333333

		58.7958333333

		59.8583333333

		60.8375

		61.8375

		62.8166666667

		63.9

		65.8791666667

		66.8791666667

		67.8583333333

		68.8791666667

		69.9416666667

		71.9

		72.9208333333

		73.9

		74.8791666667

		75.9

		76.9625



a

HRT

OLR

Time, days

HRT, days

OLR, g COD/l/d

1.9386967601

4.332807571

1.512195122

3.1741935484

1.8663109756

3.3756432247

1.3282113821

2.8007590133

1.3991869919

2.8588030215

1.4477707317

3.6552748886

1.323

4.0661157025

2.9085556734

3.7933693138

3.016203425

3.28

3.5133295519

4

5.1821675504

3.7132075472

4.6099130254

3.3171521036

3.7047223664

3.1644295302

4.3317073171

3.3469387755

6.9712737127

3.2268518519

7.4169570267

3.490942029

6.4483653347

3.4656376332

4.487804878

4.6925493716

5.2598091198

3.2441077441

6.4348728594

2.7372159091

2.1915367483

2.0815384615

2.1853300733

2.163190184

2.170045045

2.2828507795

1.5561056106

1.7652777778

1.8936627282

2.2617370892

1.7492737836

1.7259450172

1.6058333333

1.6330508475

1.9864341085

1.8338658147

1.8675847458

2.0777027027

1.7263157895

1.8222222222

1.563559322

1.9317307692

2.5

2.9796511628

1.3887096774

1.5870967742

1.8025862069

1.6903508772

1.3297297297

2.4705128205

2.9611111111

1.625862069

1.9294117647

2.0945652174

1.5944444444

3.075

2.3575

1.8952830189

1.8179245283

1.927

1.8263636364

1.8669642857



		

		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		4.7916666667

		8.7916666667		8.7916666667		8.7916666667

		11.7916666667		11.7916666667		11.7916666667

		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9

				74.8791666667		74.8791666667

						1.0952593836



c

Inf. pH

Eff. pH

CH4

Time, days

pH

CH4, nl/l/d

6.7

7.5

0.1989292998

7.8

6.8

0.3357049435

7.3

7.6

0.184

7.2

7.5

0.1772143941

7.6

7.6

0.2074916189

8.7

7.9

0.1400725705

8.7

7.2

0.2495963909

7.2

7.65

0.3311103396

6.6

7.4

0.3441964872

6.85

7.55

0.347469536

6.7

7.45

0.3835388574

6.7

7

0.5116889974

6.65

7.2

0.5231239952

6

6.94

0.6422511573

5.9

7.1

0.9696201029

5.3

7.05

1.1021213728

5.2

6.8

1.4079700477

5.3

6.7

1.311869068

6.7

1.1514391454



				2.7916666667		2.7916666667

		2.7916666667		4.7916666667		4.7916666667

		4.7916666667		8.7916666667		8.7916666667

		8.7916666667		11.7916666667		11.7916666667

		11.7916666667		15.7916666667		15.7916666667

		15.7916666667		18.7916666667		18.7916666667

		18.7916666667		22.7916666667		22.7916666667

		22.7916666667		29.7916666667		29.7916666667

		29.7916666667		32.8125		32.8125

		32.8125		36.8125		36.8125

		36.8125		39.7916666667		39.7916666667

		39.7916666667		43.8583333333		43.8583333333

		43.8583333333		46.8375		46.8375

		46.8375		50.8791666667		50.8791666667

		50.8791666667		53.8166666667		53.8166666667

		53.8166666667		57.7958333333		57.7958333333

		57.7958333333		60.8375		60.8375

		60.8375		67.8583333333		67.8583333333

		67.8583333333		71.9		71.9

		71.9



b

Influent

Effluent

Removal

Time, days

Total COD, g/l

Removal, %

8.4

3.07

47.380952381

4.8

4.42

20.8333333333

6.3

3.8

61.1111111111

3.72

2.45

40.8602150538

4

2.2

41.8125

5.292

2.3275

46.9387755102

5.292

2.808

55.5555555556

10.08

2.352

61.9047619048

8.256

3.84

19.7674418605

7.6

6.624

48.8421052632

8.064

3.888

31.7956349206

8.064

5.5

64.0376984127

6.05

2.9

65

9

3.15

74.3119266055

10.9

2.8

73.4660194175

10.3

2.733

58.7155963303

10.9

4.5

72.3404255319

9.4

2.6

73.7903225806

12.4



		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		8.7916666667		4.7916666667

		8.7916666667		15.7916666667		8.7916666667

		15.7916666667		22.7916666667		15.7916666667

		22.7916666667		29.7916666667		22.7916666667

		29.7916666667		32.8125		29.7916666667

		32.8125		43.8583333333		32.8125

		39.7916666667		46.8375		39.7916666667

		43.8583333333		50.8791666667		43.8583333333

		46.8375		53.8166666667		46.8375

		50.8791666667		57.7958333333		50.8791666667

		53.8166666667		60.8375		53.8166666667

		57.7958333333		71.9		57.7958333333

		60.8375		74.8791666667		60.8375

		71.9				71.9

		74.8791666667				74.8791666667



e

Influent

Removal

Effluent

Time, days

Total P, g/l

Removal, %

0.19

47.3684210526

0.1

0.14

1.3333333333

0.14

0.075

40.2597402597

0.074

0.154

16.2337662338

0.092

0.154

37.9679144385

0.129

0.187

1.5503875969

0.116

0.129

8.064516129

0.127

0.124

18.4615384615

0.137

0.124

31.847133758

0.114

0.13

50.4201680672

0.106

0.157

52.5

0.107

0.238

29.4520547945

0.118

0.2

12.3287671233

0.095

0.146

41.095890411

0.103

0.146

0.128

0.146

0.086



		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		8.7916666667

		8.7916666667		8.7916666667		11.7916666667

		11.7916666667		11.7916666667		15.7916666667

		15.7916666667		15.7916666667		18.7916666667

		18.7916666667		18.7916666667		22.7916666667

		22.7916666667		22.7916666667		29.7916666667

		29.7916666667		29.7916666667		32.8125

		32.8125		32.8125		36.8125

		36.8125		36.8125		39.7916666667

		39.7916666667		39.7916666667		43.8583333333

		43.8583333333		43.8583333333		46.8375

		46.8375		46.8375		50.8791666667

		50.8791666667		50.8791666667		53.8166666667

		53.8166666667		53.8166666667		57.7958333333

		57.7958333333		57.7958333333		60.8375

		60.8375		60.8375		67.8583333333

		67.8583333333		67.8583333333		71.9

		71.9		71.9		74.8791666667



f

Effluent

Influent

Removal

Time, days

P-PO4, g/l

Removal, %

0.027

0.081

66.6666666667

0.048

0.042

32.7586206897

0.039

0.058

4.4776119403

0.064

0.067

30.6666666667

0.052

0.075

34.5679012346

0.053

0.081

12.3456790123

0.071

0.081

25.8333333333

0.0445

0.06

41.5

0.0585

0.1

34.7457627119

0.0385

0.059

48.2352941176

0.044

0.085

42.3529411765

0.049

0.085

32.2916666667

0.065

0.096

42.9577464789

0.081

0.142

55.1470588235

0.061

0.136

51.6129032258

0.06

0.124

46.8421052632

0.0505

0.095

54.5

0.0455

0.1

72.0812182741

0.0275

0.0985

81.2182741117



		2.7916666667		2.7916666667		2.7916666667

		4.7916666667		4.7916666667		4.7916666667

		8.7916666667		8.7916666667		8.7916666667

		11.7916666667		11.7916666667		11.7916666667

		15.7916666667		15.7916666667		15.7916666667

		18.7916666667		18.7916666667		18.7916666667

		22.7916666667		22.7916666667		22.7916666667

		29.7916666667		29.7916666667		29.7916666667

		32.8125		32.8125		32.8125

		36.8125		36.8125		36.8125

		39.7916666667		39.7916666667		39.7916666667

		43.8583333333		43.8583333333		43.8583333333

		46.8375		46.8375		46.8375

		50.8791666667		50.8791666667		50.8791666667

		53.8166666667		53.8166666667		53.8166666667

		57.7958333333		57.7958333333		57.7958333333

		60.8375		60.8375		60.8375

		67.8583333333		67.8583333333		67.8583333333

		71.9		71.9		71.9



SSin, g/l

SSef(an), g/l

TE SS, %

Time, days

SS, g/l

TE SS, %

3.1

1.5

88.125

2.4

1.05

1.2

0.65

73.6842105263

1.25

0.55

54.5454545455

0.8

0.23

54.5454545455

1.75

0.355

60.2941176471

1.75

0.73

53.6014405762

5.75

0.7

95.6140350877

1.5

0.7

81.1606391926

1.35

3.9

1.2

1.4

26.3565891473

1.2

1.1

1.3

0.9

38.4615384615

1.25

0.27

64.4782608696

1.2

0.78

66.4705882353

1.7

0.45

16.75

1.8

0.9

1.8

2

4.35

1.8

56.1224489796



		2.7916666667		2.7916666667

		4.7916666667		4.7916666667

		8.7916666667		8.7916666667

		11.7916666667		11.7916666667

		15.7916666667		15.7916666667

		18.7916666667		18.7916666667

		22.7916666667		22.7916666667

		29.7916666667		29.7916666667

		32.8125		32.8125

		36.8125		36.8125

		39.7916666667		39.7916666667

		43.8583333333		43.8583333333

		46.8375		46.8375

		50.8791666667		50.8791666667

		53.8166666667		53.8166666667

		57.7958333333		57.7958333333

		60.8375		60.8375

		67.8583333333		67.8583333333

		71.9		71.9



d

Influent

Effluent

Time, days

N-NH3, g/l

1.28

1.013

1.45

1.26

1

1.08

0.37

1.15

0.53

0.56

0.575

0.72

0.575

0.835

0.42

0.5475

0.74

0.69

0.52

0.668

0.5625

0.562

0.5625

0.79

0.715

0.91

0.82

1.45

1.1

0.67

0.84

0.92

0.76

0.81

1.055

0.84

0.57

0.92



												pH								nl/l/d				CODtot										CODtot																CODtot				N-NH3		N-NH3				P-PO4						P-PO4				Ptot		Ptot		Ptot

		Data		Days		HRT		Biogas, nl/l*r.days		Days		Inf. pH		Eff. pH		Days		CH4, g COD/l*r.days				OLR		Influent		influent, CODss g/l		influent, CODcol g/l		influent, CODsol g/l		SSin, g/l		Effluent		effluent, CODss g/l		effluent, CODcol g/l		effluent, CODsol g/l		SSef(an), g/l		TE SS, %		TEcol		TEsol		Removal		COD-balance(an)		Influent		Effluent		N, %		Influent		Effluent		Days		Removal		Days		Influent		Effluent		Removal								Days		Removal		Days		Influent		Effluent

		6/24/00		0

		6/27/00		2.8		4.3		0.29		2.8		6.7		7.5		2.8		0.406		0.199		1.94		8.40		1.60		2.3		4.50		3.1		3.07		0.19		0.10		2.78		1.50		88.1		95.7		38.2						1.280		1.013		20.86		0.081		0.027		2.8		66.7		2.8		0.190		0.100		47.4								2.8		47.4		2.7916666667		0.19		0.1

		6/29/00		4.8		3.2		0.26		4.8		7.8		6.8		4.8		0.685		0.336		1.51		4.80		0.40		0.3		4.10		2.4		4.42		1.17		0.12		3.13		1.05				60.0		23.7		47.4		0.61		1.450		1.260		13.10		0.042		0.048		8.8		32.8		4.8		0.140		0.140		0.0								8.8		1.3		4.7916666667		0.14		0.14

		7/3/00		8.8		3.4		0.20		8.8		7.3		7.6		8.8		0.171		0.184		1.87		6.30		1.90		0.5		3.90		1.2		3.80		0.50		0.45		2.85		0.65		73.7				26.9		20.8		0.83		1.000		1.080		-8.00		0.058		0.039		11.8		4.5		8.8		0.075		0.074		1.3								15.8		40.3		8.7916666667		0.075		0.074

		7/6/00		11.8		2.8		0.20		11.8		7.2		7.5		11.8		0.362		0.177		1.33		3.72		0.22		0.8		2.70		1.25		2.45		0.10		0.19		2.16		0.55		54.5		76.3		20.0		61.1		0.45		0.370		1.150		-210.81		0.067		0.064		15.8		30.7		15.8		0.154		0.092		40.3								22.8		16.2		15.7916666667		0.154		0.092

		7/10/00		15.8		2.9		0.25		15.8		7.6		7.6		15.8		0.423		0.207		1.40		4.00		1.10		0.3		2.60		0.8		2.20		0.50		0.20		1.50		0.23		54.5		33.3		42.3		40.9		0.71		0.530		0.560		-5.66		0.075		0.052		18.8		34.6		22.8		0.154		0.129		16.2								29.8		38.0		22.7916666667		0.154		0.129

		7/13/00		18.8		3.7		0.16		18.8		8.7		7.9		18.8		0.286		0.140		1.45		5.29		1.67		1.013		2.61		1.75		2.33		0.66		0.53		1.14		0.36		60.3		47.8		56.5		41.8		0.65		0.575		0.720		-25.22		0.081		0.053		22.8		12.3		29.8		0.187		0.116		38.0								32.8		1.6		29.7916666667		0.187		0.116

		7/14/00		19.8		4.1		0.27		22.8		8.7		7.2		22.8		0.509		0.250		1.32		5.29		1.67		1.013		2.61		1.75		2.81		0.77		0.60		1.44		0.73		53.6		41.3		44.9		46.9		0.63		0.575		0.835		-45.22		0.081		0.071		29.8		25.8		32.8		0.129		0.127		1.6								43.9		8.1		32.8125		0.129		0.127

		7/15/00		20.8		3.8		0.21		29.8		7.2		7.65		29.8		0.676		0.331		2.91		10.08		5.47		0.704		3.90		5.75		2.35		0.24		0.29		1.82		0.70		95.6		59.1		53.3		55.6		0.57		0.420		0.548		-30.36		0.060		0.045		32.8		41.5		36.8		0.091		0.226		-148.4								46.8		18.5		39.8		0.124		0.137

		7/16/00		21.8		3.3		0.26		32.8		6.6		7.4		32.8		0.702		0.344		3.02		8.26		4.76		0.5		3.00		1.5		3.84		0.90		0.14		2.80		0.70		81.2		71.2				61.9		0.45		0.740		0.690		6.76		0.100		0.059		36.8		34.7		39.8		0.124		0.137		-10.5								50.9		31.8		43.8583333333		0.124		0.114

		7/17/00		22.8		4.0		0.28		36.8		6.85		7.55		36.8		0.709		0.347		3.51		7.60		2.56		0.624		4.42		1.35		6.62		3.17		1.31		2.14		3.90						51.4		19.8		0.89		0.520		0.668		-28.46		0.059		0.039		39.8		48.2		43.9		0.124		0.114		8.1								53.8		50.4		46.8375		0.13		0.106

		7/18/00		23.8		3.7		0.20		39.8		6.7		7.45		39.8		0.783		0.384		5.18		8.06		2.06		1.968		4.03		1.2		3.89		1.52		0.23		2.14		1.40		26.4		88.2		47.0		48.8		0.61		0.563		0.562		0.09		0.085		0.044		43.9		42.4		46.8		0.130		0.106		18.5								57.8		52.5		50.8791666667		0.157		0.107

		7/19/00		24.8		3.3		0.26		43.9		6.7		7		43.9		1.044		0.512		4.61		8.06		2.06		1.968		4.03		1.2		5.50		2.70		0.33		2.47		1.10				83.2		38.7		31.8		0.81		0.563		0.790		-40.44		0.085		0.049		46.8		32.3		50.9		0.157		0.107		31.8								60.8		29.5		53.8166666667		0.238		0.118

		7/20/00		25.8		3.2		0.30		46.8		6.65		7.2		46.8		1.068		0.523		3.70		6.05		0.65		1.23		4.17		1.3		2.90		0.40		0.25		2.25		0.90		38.5		79.7		46.0		64.0		0.49		0.715		0.910		-27.27		0.096		0.065		50.9		43.0		53.8		0.238		0.118		50.4								71.9		12.3		57.7958333333		0.2		0.095

		7/21/00		26.8		3.3		0.32		50.9		6		6.94		50.9		1.311		0.642		4.33		9.00		2.30		0.2		6.50		1.25		3.15		0.82		0.08		2.25		0.27		64.5		58.5		65.4		65.0		0.50		0.820		1.450		-76.83		0.142		0.081		53.8		55.1		57.8		0.200		0.095		52.5								74.9		41.1		60.8375		0.146		0.103

		7/22/00		27.9		3.2		0.33		53.8		5.9		7.1		53.8		1.979		0.970		6.97		10.90		1.70		0.6		8.60		1.2		2.80		0.57		0.58		1.65		0.78		66.5				80.8		74.3		0.44		1.100		0.670		39.09		0.136		0.061		57.8		51.6		60.8		0.146		0.103		29.5												71.9		0.146		0.128

		7/23/00		28.8		3.5		0.33		57.8		5.3		7.05		57.8		2.249		1.102		7.42		10.30		0.40		1.3		8.60		1.7		2.73		0.33		0.40		2.00		0.45		16.8		69.2		76.7		73.5		0.48		0.840		0.920		-9.52		0.124		0.060		60.8		46.8		71.9		0.146		0.128		12.3												74.8791666667		0.146		0.086

		7/24/00		29.8		3.5		0.37		67.9		5.2		6.8		60.8		2.873		1.408		6.45		10.90		0.50		0.4		10.00		1.8		4.50		0.45		0.83		3.23		0.90						67.8		58.7		0.68		0.760		0.810		-6.58		0.095		0.051		67.9		54.5		74.9		0.146		0.086		41.1

		7/25/00		30.9		4.7		0.27		71.9		5.3		6.7		67.9		2.677		1.312		4.49		9.40		0.10		3.75		5.55		1.8		2.60		0.10		0.43		2.07		2.00				88.5		62.8		72.3		0.56		1.055		0.840		20.38		0.100		0.046		71.9		72.1

		7/26/00		31.8		3.2		0.37		74.9				6.7		71.9		2.350		1.151		5.26		12.40		4.90		1.75		5.75		4.35		3.25		2.15		0.17		0.93		1.80		56.1		90.5		83.8		73.8		0.45		0.570		0.920		-61.40		0.099		0.028		74.9		81.2																										%

		7/27/00		32.8		2.7		0.39								74.9		2.235		1.095		6.43		12.40		4.90		1.75		5.75		4.35		2.80		0.30		0.97		1.53				93.9		44.7		73.3		77.4		0.41		0.570		0.800		-40.35		0.099		0.019																								av		0.142		0.113		20.588

		7/28/00		33.8		2.2		0.40				7.65		7.47		37.67		1.17		0.58		3.76		8.06		2.05		1.15		4.87		2.05		3.40		0.88		0.41		2.11				57.1		64.3		56.6						0.751		0.860		-25.792		0.088		0.050		39.401		42.674		38.528		0.149		0.118														±		0.032		0.020

		7/29/00		35.2		2.1		0.40				6.12		7.08						0.23		1.72		5.99		1.22		0.87		3.37		2.25		2.93		0.52		0.31		2.10		0.72		68.63		59.05		38.22		44.93		0.63		0.78		0.90		-36.41		0.068		0.050		17.92		31.10		19.30		0.14		0.13		-0.45										28.63				0.150		0.109

		7/30/00		36.1		2.2		0.41												0.80		5.01		9.34		2.23		1.32		5.79		1.93		3.69		1.10		0.47		2.12		1.29		55.65		73.80		62.53		60.12		0.56		0.74		0.84		-19.26		0.101		0.050		53.72		50.39		53.91		0.16		0.11		25.97										27.30				0.154		0.112

		7/31/00		36.8		2.2		0.42

		8/1/00		37.8		2.2		0.47

		8/2/00		38.8		2.3		0.59

		8/3/00		39.8		1.6		0.57

		8/4/00		40.8		1.8		0.58

		8/5/00		41.9		1.9		0.65

		8/6/00		42.9		2.3		0.58

		8/7/00		43.9		1.7		0.59

		8/8/00		44.9		1.7		0.70

		8/9/00		45.9		1.6		0.64

		8/10/00		46.8		1.6		0.56

		8/11/00		47.9		2.0		0.60

		8/12/00		49.0		1.8		0.87

		8/13/00		49.9		1.9		0.91

		8/14/00		50.9		2.1		0.86

		8/15/00		51.9		1.7		0.92

		8/16/00		52.9		1.8		0.89

		8/17/00		53.8		1.6		1.20

		8/18/00		54.8		1.9		1.07

		8/19/00		55.9		2.5		1.23

		8/20/00		56.9		3.0		1.33

		8/21/00		57.8		1.4		1.29

		8/22/00		58.8		1.6		1.15

		8/23/00		59.9		1.8		1.26

		8/24/00		60.8		1.7		1.62

		8/25/00		61.8		1.3		1.01

		8/26/00		62.8		2.5		1.14

		8/27/00		63.9		3.0		0.84

		8/29/00		65.9		1.6		0.98

		8/30/00		66.9		1.9		1.35

		8/31/00		67.9		2.1		1.50

		9/1/00		68.9		1.6		1.74

		9/2/00		69.9		3.1		1.70

		9/4/00		71.9		2.4		1.45

		9/5/00		72.9		1.9		1.41

		9/6/00		73.9		1.8		1.24

		9/7/00		74.9		1.9		1.38

		9/8/00		75.9		1.8		1.03

		9/9/00		77.0		1.9		1.36

						3.5

						2.0





		

				Data		Days		influent, [N-NH3] g/l		Influent		Effluent		Days		Removal		influent, [P-PO4] g/l		Influent		Effluent		Removal		Days		influent, [Ptot] g/l		effluent(an), [Ptot] g/l

				6/24/00		0

				6/27/00		2.7916666667		1.280		1.013		0.735		2.8		27.4		0.081		0.027		0.0098		63.7		2.8		0.190		0.100

				6/29/00		4.7916666667		1.450		1.260		0.845		4.8		32.9		0.042		0.048		0.0098		79.6		4.8		0.140		0.140

				7/3/00		8.7916666667		1.000		1.080		0.75		8.8		30.6		0.058		0.039		0.0010		97.4		8.8		0.075		0.074

				7/6/00		11.7916666667		0.370		1.150		0.54		11.8		53.0		0.067		0.064		0.0010		98.4		15.8		0.154		0.092

				7/10/00		15.7916666667		0.530		0.560		0.490		15.8		12.5		0.075		0.052		0.0095		81.7		22.8		0.154		0.129

				7/13/00		18.7916666667		0.575		0.720		0.4125		18.8		42.7		0.081		0.053		0.0100		81.1		29.8		0.187		0.116

				7/17/00		22.8		0.575		0.835		0.365		22.8		56.3		0.081		0.071		0.0073		89.7		32.8		0.129		0.127

				7/24/00		29.8		0.420		0.548		0.343		29.8		37.4		0.06		0.045		0.0090		79.8		36.8		0.091		0.226

				7/27/00		32.8		0.740		0.690		0.210		32.8		69.6		0.1		0.059		0.0140		76.1		39.8		0.124		0.137

				7/31/00		36.8		0.520		0.668		0.095		36.8		85.8		0.059		0.039		0.0280		27.3		43.9		0.124		0.114

				8/3/00		39.8		0.563		0.562		0.060		39.8		89.3		0.085		0.044		0.0240		45.5		46.8		0.130		0.106

				8/7/00		43.9		0.563		0.790		0.021		43.9		97.3		0.085		0.049		0.0220		55.1		50.9		0.157		0.107

				8/10/00		46.8		0.715		0.910		0.083		46.8		90.9		0.096		0.065		0.0290		55.4		53.8		0.238		0.118

				8/14/00		50.9		0.820		1.450		0.780		50.9		46.2		0.142		0.081		0.0150		81.5		57.8		0.200		0.095

				8/17/00		53.8		1.100		0.670		0.503		53.8		24.9		0.136		0.061		0.0270		55.7		60.8		0.146		0.103

				8/21/00		57.8		0.840		0.920		0.620		57.8		32.6		0.124		0.060		0.0105		82.5		64.9		0.146		0.085

				8/24/00		60.8		0.760		0.810		0.980		71.9		23.1		0.095		0.051		0.0110		78.2		67.9		0.146

				8/31/00		67.9		1.055		0.840		0.835						0.1		0.046		0.0130		71.4		71.9		0.146		0.128

				9/4/00		71.9		0.570		0.920		0.708						0.0985		0.050		0.0150		70.0		74.9		0.146		0.086

				9/7/00		74.9		0.570		0.800		0.800						0.0985		0.050		0.0140		72.0

										0.896		0.560		14.417		36.603		0.068		0.050		0.007		83.940

										0.916		0.747		58.598		31.710				0.057		0.015		73.052





		



b

Influent

Effluent

Removal

Time, days

N-NH3, g/l

Removal, %



		



a

Influent

Effluent

Removal

Time, days

P-PO4, g/l

Removal, %



				Total COD		N-(NH3+NO3)		P-PO4		COD		N		P

		FMW		100		100		100		6		0.78		0.068

		UASB		48.3333333333		114.8717948718		73.5294117647		2.9		0.896		0.05

		PPB		46.6666666667		71.7948717949		10.2941176471		2.8		0.56		0.007

		BF		12		35.1282051282		26.4705882353		0.72		0.274		0.018





		0		0		0

		0		0		0

		0		0		0

		0		0		0



a

Total COD

N-(NH3+NO3)

P-PO4

Relative concentration, %



				Total COD		N-(NH3+NO3)		P-PO4		COD		N		P

		FMW		100		100		100		9.3		0.74		0.101

		UASB		39.7849462366		123.7837837838		56.4356435644		3.7		0.916		0.057

		PPB		38.7096774194		100.9459459459		14.8514851485		3.6		0.747		0.015

		BF		8.8172043011		62.8378378378		17.8217821782		0.82		0.465		0.018





		0		0		0

		0		0		0

		0		0		0

		0		0		0



b

Total COD

N-(NH3+NO3)

P-PO4

Relative concentration, %



				Data		Hours		Days		V промежуточной емкости		V аэроба		V анаэроба		V biogas, l		HRTair, days		HRTan, days		Biogas, nl/l*r.days				pH in		pHeff an		pHin air		pHef air		influent, CODfull g/l		influent, CODfiltr g/l		influent, CODsol g/l		SSin, g/l		OLR, g COD/l				influent, [Nfull] g/l				influent, [Pfull] g/l		effluent(an), CODfull g/l		effluent(an), CODfiltr g/l		effluent(an), CODsol g/l		SSef(an), g/l		TE CODfull, %		COD-balance(an)				effluent(an), [Nfull] g/l				effluent(an), [Pfull] g/l						effluent(air), CODfull g/l		effluent(air), CODfiltr g/l		effluent(air), CODsol g/l		SS, g/l		OLRfull(air), g COD/l						effluent(air), [Nfull] g/l				effluent(air), [Pfull] g/l				TE COD air, %						TE N-full, %								таймер

				6/24/00 15:00		0		0.0		0		1		1																																																																																												170		78.5				канал		пауза		работа

				6/27/00 10:00		67		2.8		18.6		13.1		31.7		43.3		3.20		4.33		0.29		0.41		6.7		7.5		8.65		8		8.4		6.8		4.5		3.1		1.94		1.28		0.72		0.081		0.19		3.07		2.88		2.78		1.5						1.013				0.027		0.1		0.735		0.0098				0.46		0.384		0.08		0.960		0.098		0.230		0.06		0.016		0.02		0.15				86.67						115		49.2

				6/29/00 10:00		115		4.8		20.4		10.6		31		28.2		2.83		3.17		0.26		0.69		7.8		6.8		7.15		7		4.8		4.4		4.1		2.4		1.51		1.45		0.69		0.042		0.14		4.42		3.25		3.13		1.05		47.4		0.61		1.26		0.65		0.048		0.14		0.845		0.0098		0.67		0.61		0.528		0		1.562		0.168		0.299		0.014		0.016		0.02		0.088		84.8		80.12		84.48		65.17		194		91.3

				7/3/00 10:00		211		8.8		40.8		17.5		58.3		43.6		3.43		3.38		0.20		0.17		7.3		7.6		8.8		8.25		6.3		4.4		3.9		1.2		1.87		1		0.7		0.058		0.075		3.8		3.3		2.85		0.65		20.8		0.83		1.08		0.7		0.039		0.074		0.75		0.001		0.86		0.88		0.616		0.24		1.108		0.23		0.219		0.018		0.018		0.03		0.225		77.4		69.33		63.41		46.15		78		29.5

				7/6/00 10:00		283		11.8		38		14.7		52.7		31.8		3.06		2.80		0.20		0.36		7.2		7.5		8.82		8.4		3.72		3.5		2.7		1.25		1.33		0.37		0.48		0.067		-		2.45		2.35		2.16		0.55		61.1		0.45		1.15		0.57		0.064		-		0.54		0.001		0.99		0.94		0.58		0.35		0.800		0.18		0.176		0.174		0.017		-		0.125		59.6		66.67		78.07		59.33		143		64.1

		add sludge		7/10/00 10:00		379		15.8		46.24		22.6		68.84		54		2.65		2.86		0.25		0.42		7.6		7.6		8.9		8.2		4		2.9		2.6		0.8		1.40		0.53		0.5		0.075		0.154		2.2		1.7		1.5		0.23		40.9		0.71		0.56		0.5		0.052		0.092		0.49		0.0095		0.78		0.72		0.47		0.215		0.829		0.107		0.185		0.114		0.02		0.044		0.117		64.5		78.16		72.98		58.52		133.3		59.0

				7/13/00 10:00		451		18.8		34.98		5.4		40.38		26		8.33		3.66		0.16		0.29		8.7		7.9		6.6		7.4		5.292		3.626		2.613		1.75		1.45		0.575		0.437		0.081				2.3275		1.666		1.1368		0.355		41.8		0.65		0.72		0.455		0.053				0.4125		0.01		0.6272		0.578		0.0784		0.1		0.279		0.0547		0.050		0.034		0.017				0.268		73.1		86.74		38.43		34.14		139		62.0

				7/14/00 9:59		475		19.8		7.3		4.8		12.1		14.56		3.13		4.07		0.27

				7/15/00 9:59		499		20.8		9.7		3.27		12.97		11.14		4.59		3.79		0.21

				7/16/00 9:59		523		21.8		9.4		5.6		15		13.92		2.68		3.28		0.26

				7/17/00 9:59		547		22.8		9.3		3		12.3		14.88		5.00		4.00		0.28		0.51		8.7		7.2		8.75		8.5		5.292		3.626		2.613		1.75		1.32		0.575		0.437		0.081		0.154		2.808		2.035		1.44		0.73		46.9		0.63		0.835		0.4		0.071		0.129		0.365		0.073		0.576		0.563		0.36		0.16		0.562		0.118		0.073		0.014		0.016		0.033		0.125		75.3		67.67		57.56		41.09		143.4		64.3

				7/18/00 9:59		571		23.8		9.85		3.4		13.25		10.8		4.41		3.71		0.20

				7/19/00 11:00		596		24.8		10.35		5.1		15.45		14.3		3.06		3.32		0.26

				7/20/00 10:00		619		25.8		10.2		4.7		14.9		15.6		3.06		3.16		0.30																																																																																				143		64.1

				7/21/00 9:59		643		26.8		10		4.7		14.7		17.1		3.19		3.35		0.32

				7/22/00 11:30		668.5		27.9		10.8		5.4		16.2		18.7		2.95		3.23		0.33

				7/23/00 11:00		692		28.8		9.9		3.9		13.8		17.42		3.77		3.49		0.33

		сброс ила		7/24/00 9:59		715		29.8		8.885		4.72		13.605		18.98		3.05		3.47		0.37		0.68		7.2		7.65		8.95		8.7		10.08		4.608		3.904		5.75		2.91		0.42		0.8		0.06		0.187		2.352		2.112		1.824		0.7		55.6		0.57		0.5475		0.46		0.0445		0.116		0.343		0.009		0.547		0.499		0.422		0.06		0.772		0.113		0.113		0.013		0.0175		0.027		0.025		80.5		69.04		90.08		62.19		143		64.1

				7/25/00 11:30		740.5		30.9		6.84		4.3		11.14		15.68		3.71		4.69		0.27

				7/26/00 11:00		764		31.8		13.4		1.45		14.85		19.62		10.13		3.24		0.37

				7/27/00 10:30		787.5		32.8		13		4.6		17.6		20.5		3.19		2.74		0.39		0.70		6.6		7.4		8.7		8.5		8.256		3.5		3		1.5		3.02		0.74		0.48		0.1		0.129		3.84		2.944		2.8		0.7		61.9		0.45		0.69		0.46		0.0585		0.127		0.21		0.014		0.38		0.36		0.35		0		1.203		0.045		0.066		0.02		0.016		0.022		0.046		90.1		78.57		72.12		56.67		141		63.1

				7/28/00 10:30		811.5		33.8		17.4		5.05		22.45		21.5		2.97		2.19		0.40

				7/29/00 19:30		844.5		35.2		26.1		6.4		32.5		29.8		3.22		2.08		0.40

				7/30/00 16:45		866.3		36.1		16.4		4.05		20.45		20.1		3.36		2.19		0.41

				7/31/00 10:00		883.5		36.8		12.8		3.5		16.3		16.1		3.07		2.16		0.42		0.71		6.85		7.55		7.95		8.3		7.6		5.04		4.416		1.35		3.51		0.52				0.059		0.091		6.624		3.456		2.144		3.9		19.8		0.89		0.668				0.0385		0.226		0.095		0.028		0.467		0.442		0.398		0		2.157		0.006		0.031				0.0215		0.028		0.14		92.9		93.68		-57.30		-53.68		134		59.3		рН(ОТ)=8,75

				8/1/00 9:30		907		37.8		17.6		4.6		22.2		24.6		3.19		2.17		0.47

				8/2/00 10:30		932		38.8		17.3		5.15		22.45		33.2		3.03		2.28		0.59

				8/3/00 9:30		955		39.8		26		4.3		30.3		29.1		3.34		1.56		0.57		0.78		6.7		7.45		7.64		8.2		8.064		6		4.032		1.2		5.18		0.5625				0.085		0.124		3.888		2.368		2.136		1.4		48.8		0.61		0.562				0.044		0.137		0.06		0.024		0.432		0.432		0.3744		0		1.163		0.004		0.018				0.022		0.028		0.193		88.9		93.33		-244.64		-228.33		113.6		48.5		8.75

				8/4/00 10:15		979.8		40.8		26		2.8		28.8		32		5.54		1.77		0.58

				8/5/00 12:00		1005.6		41.9		22.8		5.13		27.93		37.6		3.14		1.89		0.65

				8/6/00 11:30		1029.1		42.9		17		4.3		21.3		30.76		3.42		2.26		0.58

		сброс ила, Взвешенные в иле - 0,93 г/л		8/7/00 10:30		1052.6		43.9		23.2		4.34		27.54		31		3.38		1.75		0.59		1.04		6.7		7		7.41		8		8.064		6		4.032		1.2		4.61		0.5625				0.085		0.124		5.5		2.8		2.47		1.1		31.8		0.81		0.79				0.049		0.114		0.021		0.022		0.496		0.466		0.396		0		1.625		0.0075		0.006				0.019		0.026		0.27		91.0		64.29		-1900.00		-1221.43		139		62.0		8.44

				8/8/00 11:00		1077.1		44.9		24.5		4.6		29.1		38.4		3.33		1.73		0.70

				8/9/00 10:30		1100.6		45.9		25		5		30		33.8		2.94		1.61		0.64

				8/10/00 10:00		1124.1		46.8		26		3.5		29.5		29.7		4.20		1.63		0.56		1.07		6.65		7.2		7.2		7.76		6.05		5.4		4.17		1.3		3.70		0.715				0.096		0.13		2.9		2.5		2.25		0.9		64.0		0.49		0.91				0.065		0.106		0.0825		0.029		0,49 (OT=1,12)		0.47		0.43		0		0.691		0.0061		0.020				0.0215		0.049		0,325 (OT=0,205)		61.4		92.61		0.00		0.00		146.8		66.2		7.15

				8/11/00 11:00		1149.1		47.9		25		0.8		25.8		33.7		19.53		1.99		0.60																																																		0,55 (NO3=0,0016)		0.0135		0,67 (OT=3,05)		0.36		0,115 (OT=2,45)						0.0038		0.000				0.0185				0.32

				8/12/00 15:00		1177.1		49.0		24.5		6.8		31.3		54.7		2.57		1.83		0.87

				8/13/00 12:30		1198.6		49.9		16		7.6		23.6		43.7		1.77		1.87		0.91

				8/14/00 11:00		1221.1		50.9		15		7.2		22.2		43.2		1.95		2.08		0.86		1.31		6		6.94		8.11		8.05		9		6.7		6.5		1.25		4.33		0.82				0.142		0.157		3.15		2.333		2.25		0.27		65.0		0.50		1.45				0.081		0.107		0.78		0.015		0.67		0.467		0.42		0		1.613		0.4475		0.399				0.0185		0.024		0.075		78.7		42.63		77.44		33.01		123		53.5

				8/15/00 11:00		1245.1		51.9		20.5		8		28.5		49.5		1.88		1.73		0.92																																																								0,467 (ОТ=1,1)

				8/16/00 11:00		1269.1		52.9		19		8		27		47.9		1.88		1.82		0.89

				8/17/00 9:30		1291.6		53.8		22		7.5		29.5		60.4		1.88		1.56		1.20		1.98		5.9		7.1		7.95		7.95		10.9		9.2		8.6		1.2		6.97		1.1				0.136		0.238		2.8		2.23		1.65		0.78		74.3		0.44		0.67				0.061		0.118		0.503		0.027		0.65		0.58		0.47				1.493		0.28		0.268				0.027		0.021		0.027		76.8		44.33		87.89		38.97		131		57.7

				8/18/00 10:00		1316.1		54.8		18.5		7.5		26		58.4		2.04		1.93		1.07

				8/19/00 12:00		1341.1		55.9		13		7.5		20.5		68.7		2.08		2.50		1.23

				8/20/00 13:00		1366.1		56.9		9		8.2		17.2		74.2		1.91		2.98		1.33

				8/21/00 10:00		1387.1		57.8		23		8		31		60.5		1.64		1.39		1.29		2.25		5.3		7.05		8.1		8		10.3		9.9		8.6		1.7		7.42		0.84				0.124		0.2		2.733		2.4		2		0.45		73.5		0.48		0.92				0.06		0.095		0.62		0.0105		0.81		0.693		0.505				1.666		0.41		0.378				0.0135		0.02		0.014		70.4		33.87		93.33				137.4		61.1

				8/22/00 10:00		1411.1		58.8		23		8		31		61.5		1.88		1.59		1.15

				8/23/00 10:30		1436.6		59.9		22		7		29		72.1		2.28		1.80		1.26

				8/24/00 10:00		1460.1		60.8		25		3.5		28.5		85.3		4.20		1.69		1.62		2.87				6.8		7.9				10.9		10.4		10		1.8		6.45		0.76				0.095		0.146		4.5		4.05		3.225		0.9		58.7		0.68		0.81				0.0505		0.103		0.98		0.011										1.072																						139		62.0

				8/25/00 10:00		1484.1		61.8		30		7		37		54.3		2.14		1.33		1.01

				8/26/00 9:30		1507.6		62.8		12		7.5		19.5		60		1.96		2.47		1.14

				8/27/00 11:30		1533.6		63.9		9.5		8.5		18		49.1		1.91		2.96		0.84

				8/28/00 11:00		1558.1		64.9		установка стояла						26.4						0.48		0.85		6		6.9						10.9		10.4		10		1.8		0.00		0.76				0.095		0.146		4.4		4.1		2.5		1.5		59.6		0.48		0.73				0.0505		0.085																																				139		62.0

				8/29/00 10:00		1581.1		65.9		14		15		29		50.4		0.96		1.63		0.98

				8/30/00 10:00		1605.1		66.9		18		7.5		25.5		72.7		2.00		1.93		1.35

				8/31/00 9:30		1628.6		67.9		17		6		23		78.8		2.45		2.09		1.50		2.68		5.2		6.8		7.7		7.9		9.4		9.3		5.55		1.8		4.49		1.055				0.1		0.146		2.6		2.5		2.067		2		72.3		0.56		0.84				0.0455				0.835		0.013		0.94		0.73		0.667				1.062		0.55		0.341				0.01		0.02		0.0028		63.8		34.13		99.02				140		62.5

				9/1/00 10:00		1653.1		68.9		24		7.5		31.5		95.5		2.04		1.59		1.74

		порвался шланг в насосе на анаэроб, не было подачи жижи		9/2/00 11:30		1678.6		69.9		9		8		17		97.2		1.99		3.08		1.70

		все вытекло на пол		9/3/00 11:30		1702.6		70.9		5		0.3		5.3		71.5		50.00		9.28		1.33

				9/4/00 10:30		1725.6		71.9		13		7		20		74.7		2.05		2.36		1.45		2.35		5.3		6.7		7.6		7.8		12.4		7.5		5.75		4.35		5.26		0.57				0.0985		0.146		3.25		1.1		0.9333		1.8		73.8		0.45		0.92				0.0275		0.128		0.7075		0.015		0.9		0.66		0.5205				1.583		0.5625		0.345				0.01		0.016		0.0058		72.3		20.49		96.00				129		56.7

				9/5/00 11:00		1750.1		72.9		19		7.5		26.5		77.2		2.04		1.90		1.41

				9/6/00 10:30		1773.6		73.9		19		7.5		26.5		65		1.96		1.82		1.24

				9/7/00 10:00		1797.1		74.9		18		7		25		72.6		2.10		1.93		1.38		2.24				6.7		7.8		7.8		12.4		7.5		5.75		4.35		6.43		0.57				0.0985		0.146		2.8		2.5		1.533				77.4		0.41		0.8				0.0185		0.086		0.8		0.014		0.87		0.78		0.52				1.334		0.53		0.381				0.01		0.02		0.0039		68.9		33.75		98.56				129		56.7

				9/8/00 10:00		1821.1		75.9		20		7.5		27.5		56.3		2.04		1.83		1.03

				9/9/00 12:00		1847.1		76.9625		20		8		28		77.6		1.99		1.87		1.36

		Отключили анаэроб, отдувку и струвит		9/10/00 10:00		1871.1		77.9				7.5						1.88

		Сброс ила - взвешенные - 4,5 г/л		9/11/00 10:00		1895.1		79.0				8.5						1.87														7.7																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014		0.79		0.76		0.607				1.493		0.43		0.427				0.007		0.013		0.006		71.8		46.25		98.38

				9/12/00 12:00		1921.1		80.0				6.5						2.50														струвит -7,7																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014												струвит - 0,0553						0.008		0.013		0.0014

				9/13/00 10:00		1945.1		81.0				7.5						2.00

				9/14/00 10:00		1969.1		82.0				7.5						2.00

				9/15/00 10:00		1993.1		83.0				8						1.88														7.75																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014		0.9		0.86		0.653				1.493		0.405		0.427				0.01		0.018		0.006		67.9		49.38		98.48

				9/16/00 12:00		2019.1		84.1				9						1.81

				9/17/00 12:00		2045.1		85.2				6.5						2.50

		Отключение аэроба		9/18/00 10:00		2069.1		86.2				6						2.50														7.75																				2.8		2.5		1.533								0.8				0.0185		0.086		0.8		0.014		0.84		0.8		0.653				1.120		0.42		0.320				0.01		0.022		0.01		70.0		47.50		97.37






