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ABSTRACT

Aromatic hydrocarbons (BTX-s) are found very often in municipal sewage. The influence of BTX-s on biological processes efficiency, including the impact on nutrients removal, are presented. The BTX’s concentrations are varying in the range of 0 to 933 µg/L. Toluene is the compound most often measured in raw sewage. The concentration of toluene in the digested sludge liquor from primary settling tanks could increase to a level of 42 000 µg/L. Other aromatic hydrocarbons are observed in lower concentrations of about 30 µg/L. All of the investigated aromatic hydrocarbons have a more or less negative effect on the treatment. The effects have been evaluated in laboratory experiments for synthetic and real sewage. BTX-s have been added in concentrations in the range from 250 to 1250 µg/L. The biological treatment processes of municipal and synthetic sewage were performed in anaerobic and aerobic conditions. After the first step of treatment (anaerobic) the concentrations of BTX-s have decreased from 45 % for benzene to 76 % for p-xylene. A part of BTX-s was adsorbed on activated sludge. The aerobic stage permitted an almost complete BTX’s removal. The presence of aromatic hydrocarbons resulted in decrease of the effects of COD, nitrification and total phosphorus removal. The treated sewage contained higher concentrations of TKN in the range of 10 to 55 mg/L.

Keywords: biological treatment; volatile aromatic hydrocarbons; dephosphatation; nitrification; volatile fatty acids.

1.
INTRODUCTION

Aromatic hydrocarbons as: benzene, toluene and xylenes constituting an important group on the list of basic pollutants of waters, worked out by American Agency of Environment Protection (US EPA) and European Union. From the point of view of environment pollution, aromatic hydrocarbons, and especially benzene and his aliphatic derivatives are considered as very harmful. It is connected with their toxic properties, even at very low concentrations. Therefore BTX-s in an essential degree decide about the toxicities to soil and water ecosystems. Besides, the ability of adsorption on solid particles is high, and because of that their concentration in soils and sediments can be considerably higher than in the water environment, (Battersby and Wilson, 1989). From the other side BTX-s are comparatively well soluble in water, therefore they can migrate to the underground waters and eventual to potable water intakes. BTX-s are the chemicals of major environmental significance. They are produced in large quantities and they are extensively employed in a broad spectrum of industrial applications, primarily as solvents, as components in gasoline, and in the productions of other chemicals. For example toluene is present in many consumer products, including household aerosols, paints, varnishes, adhesives and glues.

Aromatic hydrocarbons often occur in sewage discharged to the municipal treatment plants. They can be discharged with industrial wastewater, from small factories and public utilities and with domestic sewage, (Escalas et al., 2003). Concentrations of these compounds are diverse, e.g. Bell et al. (1993) and Namkung and Rittman (1987) have found BTX-s concentrations in municipal sewage on the level from 0,43 µg/L for benzene to 85,5 µg/L for toluene. The investigations performed in last few years of the content of BTX-s in sewage, collected from several municipal wastewater treatment plants in the Bielsko-Biala region have shown the presence of aforementioned compounds, on the level from zero to tens µg/L. The substance, which always was present in sewage and usually in the highest concentrations, from 14 to 115 µg/L, was toluene.

The conventional biological processes of sewage treatment used do not permit the total removal of BTX-s. It has been ascertained, that the concentrations of investigated substances in sewage treatment plants were diverse for each of analysed treatment plant. For example for the municipal treatment plant at Bielsko-Biala the concentrations of BTX-s in biological treated sewage varied in average from 0,2 µg/L for benzene to 13,7 µg/L for m, p-xylenes, (Suschka et al., 1996). The obtained results confirmed, that in spite of the determined in laboratory investigations susceptibilities of BTX-s biodegradability in aerobic conditions, in the conditions of denitrification, reducing sulphates, methanogenic and iron reducing microorganisms and at a relatively significant part of the BTX-s stripped off in aeration processes, full removal of these substances from sewage was not achieved and were present in treated sewage discharged to surface waters.

Biological processes of sewage treatment are aiming at compliance with the present obligatory standards, the required removals degree of organic matter, nitrogen and phosphorus. Constructed in last years and at present modernized sewage treatment plants mostly are applying highly effective advanced technologies of biological removal of nutrients, often, or almost always are using the process of volatile fatty acid production (VFA-s) from sewage sludge. The Enhanced Biological Nutrients Removal Processes (EBNRP) are working according to many different schemes, and the required VFA-s are produced in different places and procedures, from accidental production in primary settlers or thickeners, to specifically designed hydrolyses tanks. The retention time for effective hydrolyses of primary or secondary sludge, i.e. production of optimal amounts of VFA-s is assumed to be 2 to 8 days, (Oleszkiewicz and Barnard, 1997).  Concentrations in the range of 3500 to 4000 mg/L of VFA-s expressed as acetic acid can be achieved. 

Almost no attention is given to other hydrolyses products of sludge organic substrate. It was found that in parallel to VFA production toluene formation occurred (Mrowiec et al., 2005).

The investigations of real sewage sludge digestion process univocally showed occurrence of toluene formation in the acid phase of fermentation. A considerable high increase of toluene concentration up to about 42 000 µg/L was measured. The concentration of toluene found was about 1000 times higher to that measured in raw sewage.
The paper elucidates the impact of BTX-s on the treatment effectiveness sewage by biological method.

2.
MATERIAL AND METHODS
The first part of the investigations have concerned the measurements of BTX concentrations in raw municipal sewage and in the sludge supernatant (liquor) returned to the biological reactor from two selected large municipal treatment plants.
The laboratory investigations of the biological treatment process have been performed with the use of real activated sludge and raw municipal sewage from selected municipal treatment plants or synthetic wastewater. Both treatment plants were designed for enhanced biological nitrogen and phosphorous removal. Twenty-seven series of biological treatment processes were carried out in laboratory reactors - anaerobic and aerobic (Fig. 1). In each step of treatment the hydraulic retention time was 20 hour. The active volumes of the reactors were 5 litters. Two parallel tanks were working. To the first reactor benzene, toluene, p-xylene and o-xylene (BTX-s) dissolved in methanol were added. A slow mixer continuously mixed the content of the anaerobic reactor.  After sedimentation for 30 minutes, samples for analyses have been taken. The aerobic reactor was supplied by pressure air. Daily measurements of temperature, chemical oxygen demand (COD), pH, oxidation-reduction potential (ORP), dissolved oxygen, phosphorus (PTotal, P-PO43-) and nitrogen (TKN, N-NH4+, N-NO3-) concentration have been done. The BTX’s concentrations have been performed in sewage and in the samples with activated sludge. Determinations were done according to the Standard Methods (1995).

For seven series the primary sludge and excess sludge was retained for several days in anaerobic conditions in order to assess the amount of VFA-s and toluene production.


Figure 1. Biological sewage treatment laboratory reactors set.

3.
RESULTS AND DISCUSSION

Measuring the changes of BTX-s concentration in the consecutive steps of treatment process at two large WWTP, the occurrence of high concentration of BTX-s was noticed in sewage transported to the biological reactors, in relation to detected concentrations in raw sewages. The concentrations of the investigated aromatic hydrocarbons are varying in the range of 0 to 933 µg/L. As mentioned, toluene was the compound most often measured in raw sewage. Its concentrations has been measured in the range from 1 to 238 µg/L in raw sewage and average on the level of 20000 µg/L in the digested sludge supernatant returned to the dephosphatation stage of biological sewage treatment. Other aromatic hydrocarbons were observed in lower concentrations, about 30 µg/L in sewage and supernatant. But in one case the o-xylene concentration in raw sewage was 933 µg/L. 

The sludge samples taken from a primary settling tank of the selected WWTP were kept in laboratory under anaerobic conditions for 10 days. According to expectations VFA-s have been released. The obtained concentration of the sum of acetic, propionic and butyric acids were from 1500 to 2500 mg/L in the process of hydrolysis. The maximum values have been obtained respectively after 5 and 7 days. In parallel to the release of VFA-s, toluene was bio-synthesized. The maximum concentration of toluene increased in the range from 32 930 (g/L to 37 524 (g/L in the digested sludge. Such high concentrations have not been measured directly in the sludge supernatant at the treatment pants. The sludge supernatants were used in the laboratory investigations in seven series. 
In laboratory investigations BTX-s concentrations in raw sewage were in the range from 250 to 1250 µg/L of each compound. Total concentration of the aromatic hydrocarbons was from about 1 to almost 5 mg/L. After the first step of treatment (anaerobic) the concentrations of BTX-s have decreased from 45 % for benzene, 59 % for toluene, 65 % for o-xylene to 76 % for p-xylene. A part of BTX-s was adsorbed on activated sludge. Therefore concentrations of BTX-s were determined in the samples without activated sludge and in the parallel samples in the sewage with activated sludge. The largest values of adsorbed compounds were observed for p-xylene 59 % and not higher, only about 15 % for benzene. Probably it was the result of different solubility the compounds in the sewage. The next stage of treatment (aerobic process) permitted an almost complete BTX-s removal. Only toluene and xylenes remained in treated sewage in concentrations up to 13 µg/L.  Benzene was not observed in sewage after two biological treatment stages. Probably, a very important significance have had stripping to the atmosphere and biodegradation processes in the anaerobic and aerobic conditions. But the processes were not the investigating objects. The occurrence of BTX-s in treated sewage, are indicating an incomplete aromatic hydrocarbons removal effect of biological treatment processes, and the possibility of discharging these compounds to receiving waters.

The main aim of the laboratory investigations was evaluation of the impact of BTX-s presence on COD and phosphorus removal as well as on the nitrification process efficiency.

The different values of COD in raw sewage have been investigated. For samples of the synthetic sewage COD vales were in the range from 115 to 730 mgO2/L. The real municipal sewage was used with COD values ranging from 135 to 503 mgO2/L.  Seven series have been performed with the addition of digested sludge supernatant. In these samples the mixture had COD values from 895 to 1534 mgO2/L.

Comparing the effectiveness of COD removal for sewage (synthetic or natural) with and without the addition of various concentrations of BTX-s, a negative effect of their presence was found. The effects of COD removal for municipal sewage or synthetic sewage, without the addition of BTX-s were in the range between 71 to 97 %, while with the presence of BTX-s the COD removal effects decreased distinctly to the range of 30 to 82 %.

The negative effect of the aromatic hydrocarbons presence in supplied sewage can be attributed to the increase of COD in the sewage after the BTX-s addition. The differences in the COD values in treated samples with and without BTX are clearly seen in Fig. 2. The impact of increased BTX-s concentrations in raw sewage on the COD values of effluents is shown in Fig. 3.


[image: image1.wmf]
Figure 2. COD values in treated sewage in samples with and without BTX-s addition.


[image: image2.wmf]
Figure 3. Dependence of COD values in effluents from BTX-s concentrations in raw sewage.

In contrary, and surprisingly to some extend, the presence of BTX-s in the influent has contributed to higher effects of phosphates removal. The remaining concentrations of phosphates after the aerobic stage of treatment was definitively lower in the case of sewage to which BTX-s were added. Probable the high values of COD after the first anaerobic step of biological treatment process, could mean presence of easily biodegradable substrates being favourable for phosphorous accumulating bacteria. The phosphates concentrations in the effluent for both type of samples is shown in Fig. 4.

But not the same dependence for total phosphorus was observed. The BTX-s in sewage have limited total phosphorus removal. The correlation between PTot concentration in the effluent and BTX’s concentration is showing clearly the negative effect of their presence. The correlation is shown in Fig. 5. 


[image: image3.wmf]
Figure 4. Remaining phosphates after two steps: anaerobic-aerobic treatment.
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Figure 5. Correlation between PTot concentration in effluent and BTX-s concentration in influent.

The laboratory investigations have been performed in the anaerobic (I-step) and next in the aerobic (II- step of biological treatment) conditions. Therefore only nitrification process can be analyzed in the case of nitrogen transformations. After the anaerobic treatment, the concentration of ammonia nitrogen was measured as the effect of amonification process and after the aerobic conditions concentrations of ammonia nitrogen and nitrate nitrogen were determined as the final products. The Kjeldahl nitrogen was measured in raw and treated sewage. With COD increase in raw sewage an increase of ammonia nitrogen concentrations was observed. It was in accordance with the expectations, especially for synthetic sewage and in the case of supernatant addition. 

Similarly to the total phosphorus removal the nitrification processes was limited in the analysed samples to which BTX-s were added. The nitrate nitrogen concentrations in sewage after aeration stage in all samples were from 0 to 8 mg/L. In the case of higher ammonia nitrogen concentrations in raw sewage (samples with sludge supernatant) higher concentrations of ammonia nitrogen in the effluent were observed. For lower ammonia concentrations the nitrification process was more pronounced, and the dominating form of nitrogen were nitrates. In the case of samples without BTX-s only for very high ammonia nitrogen concentrations (over 100 mg N-NH4+/L) in raw sewage the ammonia nitrogen concentrations in treated sewage were on the same level as nitrates.

The presence of BTX-s in sewage treated biologically, can have a negative effect and limit the nitrification process. For comparison the quantity of ammonia nitrogen oxygenated under aerobic conditions in the sewage with and without BTX-s is given in Fig. 6. The differences in the nitrification process efficiency were distinctly shown for Kjeldahl nitrogen concentrations. The nitrification process has been adversely affected in all analyzed samples. For high Kjeldahl nitrogen concentrations in raw sewage the differences have been greater and the highest concentrations of ammonia nitrogen in the treated sewage have been measured. 


[image: image5.wmf]
Figure 6. TKN changes in the aerobic stage of treatment for samples with and without 

BTX-s.
The presence of BTX-s in sewage definitely affected the oxidation process of ammonia nitrogen and Kjeldahl nitrogen removal. The correlations between concentrations of nitrogen ammonia and TKN in the effluent and BTX-s concentration in raw sewage are showing clearly the negative effect of their presence. The correlations are shown in Fig. 7 and 8. 


[image: image6.wmf]
Figure 7. Correlation between ammonia nitrogen concentration in effluent and BTX-s concentration in influent.
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Figure 8. Correlation between Kjeldahl nitrogen concentration in effluent and BTX’s concentration in influent.

4.
CONCLUSIONS

The presence of BTX-s (toluene, benzene, p-xylene and o-xylene) in municipal sewage has so far not raised sufficient attention and its problem needs more profound explanation.

Previous and present investigations have demonstrated and confirmed the phenomenon of bio-synthesis, mainly of toluene under anaerobic conditions and its discharges to sewage. It was shown, that in the step of VFA production being a part of the EBNRP system, relatively high concentrations of toluene may also be produced and next discharged to the bioreactors with the sludge supernatant. The presence of BTX-s in treated sewage, arising in the hydrolysis step for VFA production can affect negatively COD and phosphorus removal as well as the efficiency of the nitrification process. It can result in higher ammonia nitrogen concentration in treated sewage. However, due to the hydrolysis of organics in the anaerobic stage to simpler products being apparently a favourable substrate for phosphorous accumulating bacteria, better effects of phosphate uptake are possible.

5.
REFERENCES

Battersby, N. S., and Wilson, V. 1989. Survey of the anaerobic biodegradation potential of organic chemicals in digesting sludge. Appl. Environ. Microbiol. 55, 2, 433-439.

Bell, J., Melcer, H., Monteith, H., Osinga, I., and Steel, P. 1993. Striping of volatile organic compounds at full-scale municipal wastewater treatment plants. Water Environment Research. 65,6, 708-716.
Escalas, A., Guadayol, J., Cortina, M., and Rivera, J. 2003. Time and space patterns of volatile organic compounds in a sewage treatment plant. Water Research. 37, 3913-3920.

Namkung, E., and Rittman, B.E. 1987. Estimating volatile organic compound emission from publicly owned treatment works. J. Wat. Pollut. Control Fed. 59, 7, 670-678.

Oleszkiewicz, J. A., and Barnard, J. L. 1997. Fermentacja kwaśna osadu wstępnego dla intensyfikacji biologicznego usuwania fosforu i azotu. Nutrient Removal from Wastewater - International Conference, Cracov, Poland.

Mrowiec, B., Suschka, J., and  Keener, T.C. 2005.  Formation and biodegradation of toluene in the anaerobic Sludge digestion process. Water Environment Research. 77, 3, 274-278.

Namkung, E., and Rittmann, B.E. 1987. Estimating Volatile Organic Compound Emissions from Publicly Owned Treatment Works.  J. WPCF. 59, 670-968.

Suschka, J., Mrowiec, B., and Kuszmider, G. 1996. Volatile Organic Compounds (VOCs) at Some Sewage Treatment Plants in Poland. Water Sci. Tech. 33, 12, 273-276.

Standard Methods for the Examination of Water and Wastewater. 1995. 19th edn, American Public health Association/American Water Works Association/Water Environment Federation. Washington DC, USA.

§ Bozena Mrowiec, University of Bielsko-Biala, Institute of Environmental Protection and Engineering, Willowa 2 Street, Bielsko-Biala 43-309, Poland, Tel: +48 33 8279182, Email: bmrowiec@ath.bielsko.pl





PAGE  
9

_1282825272.xls
Wykres1

		0.78

		1.18

		1.4

		1.48

		1.49

		1.52

		1.53

		1.55

		1.77

		1.85

		1.92

		1.92

		1.96

		2.21

		2.43

		2.59

		2.69

		2.74

		3.14

		3.19

		3.53

		3.66

		3.81

		3.89

		4.09

		5.11

		5.32



BTX's sum  [mg/L]

COD [mgO2/L]

40.2

56.8

63.7

67.9

76.2

86.1

86.9

87.2

96

96.1

148.7

164.4

172.9

175

175.1

211.6

251

251

269.2

278

312

401.8

514.7

630.7

664

770.7

896.1



Arkusz1

		

		Stężenia BTX-ów - suma w mg/dm3

		Badania z BTX-ami i bez

				ścieki surowe		po procesie beztlenowym		oczyszczone				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie beztlenowym

		m-S		1.53		0.18						0.78		0.18						5.32		3.11

		m-S		1.55		0.74						1.18		0.45						0.78		0.18

		m-S		1.18		0.78						1.48		0.74						2.49		1.34

		m-S		1.52		0.84						1.49		0.78

		m-S		1.92		1.04						1.52		0.8

		m-S		2.21		0.86						1.53		0.84

		m-K		3.66		2.38						1.55		0.86

		m-K		3.14		1.86						1.77		0.96

		m-K		2.43		2.16						1.85		0.96

		m-K		2.59		1.77						1.92		1

		m-K+c		2.69		1.93						1.92		1.04

		m-S+c		3.81		2.26						1.96		1.2

		m-S -T		1.85		1						2.21		1.39

		m-S- T		1.77		1.2						2.43		1.45

		m-S -T		1.48		0.96						2.59		1.47

		m-S-T		1.49		0.96						2.69		1.57

		m-S		0.78		0.45						2.74		1.6

		m-S+c		5.11		1.62						3.14		1.62

		m-S+c		3.53		2.11						3.19		1.77

		m-S		3.19		1.57						3.53		1.86

		K		5.32		3.11						3.66		1.93

		K		1.92		1.47						3.81		2.11

		K+c		4.09		1.45						3.89		2.16

		K+c		3.89		1.39						4.09		2.26

		K -T		1.96		0.8						5.11		2.38

		K+c		2.74		1.6						5.32		3.11

		K+c		1.4		0.68				suma		67.35		36.31

										śred		2.49		1.34

		Efekt usunięcia  po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym				us. %				us. %						po procesie beztlenowym		po procesie tlenowym

		m-S		1.53		0.18				88.23						11.11				68.3		0

		m-S		1.55		0.74				52.26				23.44						23.44		0

		m-S		1.18		0.78				33.9				28.25						44.5		0

		m-S		1.52		0.84				44.74				32.2

		m-S		1.92		1.04				45.83				32.93

		m-S		2.21		0.86				61.09				33.9

		m-K		3.66		2.38				34.97				34.97

		m-K		3.14		1.86				40.76				35.14

		m-K		2.43		2.16				11.11				35.57

		m-K		2.59		1.77				32.93				40.23

		m-K+c		2.69		1.93				28.25				40.68

		m-S+c		3.81		2.26				40.68				40.76

		m-S -T		1.85		1				45.95				41.54

		m-S- T		1.77		1.2				32.2				41.61

		m-S -T		1.48		0.96				35.14				42.3

		m-S-T		1.49		0.96				35.57				44.74

		m-S		0.78		0.45				42.3				45.83																						po procesie beztlenowym		po procesie tlenowym

		m-S+c		5.11		1.62				68.3				45.95																						44.5		0

		m-S+c		3.53		2.11				40.23				50.78																						23.44		0

		m-S		3.19		1.57				50.78				51.43																						68.3

		K		5.32		3.11				41.54				52.26

		K		1.92		1.47				23.44				59.18

		K+c		4.09		1.45				64.55				61.09

		K+c		3.89		1.39				64.27				64.27

		K -T		1.96		0.8				59.18				64.55

		K+c		2.74		1.6				41.61				68.3

		K+c		1.4		0.68				51.43						88.23

														1111.9

														44.5
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Arkusz5

		Scieki surowe								po warunkach beztlenowych z osadem								po warunkach beztlenowych bez osadu								po warunkach tlenowych										Benzen		ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												Toluen																p-Ksylen																o-Ksylen

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen						1274.9		760.6		657.9												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego

		390.6		379.9		373.3		383.6		7.4		11.4		75.4		82.2		6.8		8.3		43.2		50.1						1.5		1.9						254.9		191		151.2												2368.6		1831.6		1012.9												1113.3		768.9		332.7												1236.4		846.5		465.7

		401.5		390.6		377.7		380.8		191		174.5		171.1		198.4																0.9						597		364.1		325.9												255		174.5		106.1												373.3		171.1		43.2												319.3		158.7		83.2

		257.9		255		302.7		365.9		206		184.7		180.7		204.9		151.2		106.1		39.1		83.2				2.98																										1131.2		613		460.2												607		344.1		188.1												603.1		392.7		240.5

		386.6		382.7		375.1		376.5		206.3		200.7		205.6		232		195.1		156		103.1		126.2						2		2.2

		485.1		481.5		472		476.6		273.6		251.4		240.9		276.2		257.8		207.1		137.7		170.2				1.4		4.1		4.2

		579.9		571.4		531.2		522.9		231.3		216.5		201.9		208.7		218.6		182.5		132.9		145.2				1.3		4.5		4.8

		906.9		947.1		893.9		910.2		601.4		580.7		573.6		632.5		543.7		451.3		321.3		401.8				0.8		2.1		2.2

		607.3		662.9		629.3		1236.4		369.1		394.7		381.8		710.1		300.9		273.1		176.5		465.7

		645.9		596.9		584.3		599.6		562		521.9		522.7		557.8		507.9		380.4		253.5		325.3		1.3		2.4		12.9		12.5

		688.5		646.7		628.3		622.5		435.7		412.6		446.9		479.6		352.4		274.9		189.8		228						1.2		1.8

		656.3		794.7		625.9		615.1		515.1		548.6		421.4		447.9		467		448.1		236.7		267.4				0.9		1.2		1.7

		743.3		1688.7		714.1		668.3		422.6		930.7		428.9		481.6		377.5		724.1		259.3		306.2				5.2

		814.2		868.8		699.9		711.8		482.8		512.7		448.6		507.3		477.4		458.8		332.7		440.8				2.9		5.7		8.4

				1853.29								1004.3								871.8

				1768.4								1197.5								1012.9								2.44

				1482.4								956.3								754.7								2.42

				1488.9								962.5								763								0.8

				778.5								447.4								424.4								1.3

		499.8		2368.6		1113.3		1124.9		437.3		1831.6		768.9		846.5												1.29

		254.9		1885.4		685.4		707.4		203.6		982.3		424.1		502.6		205.6		913		314		405.5

		645.3		1261.3		678.4		603.7		321		587.6		321.1		337.5		321.1		536.1		222.2		248.3						1		0.9

		1274.9		2001.3		1083.3		963.1		760.6		1182.1		553.4		610.8		657.9		892.4		309.5		356.6

		108		799.7		440.1		574.8		456.9		410.8		251.9		352.5		438.1		354.9		167.7		246.3						0.9		1.3

		834.6		2168.6		550.2		525		399.6		520.2		250.2		280.1		193.7		219		77.9		93.7				0.3		0.4		0.3

		728		1702		757.5		697.7		247.6		555.1		271.6		294.4		230.8		461.3		176.6		197.7				0.8		1		1.1

				1955.2								801.68								499.1								1.1

		665.6		1403.8		408.9		264.6		383		739.52		245.2		236.2		334.3		552.7		135.5		134.4				0.8		0.5		0.6

		557.2		88.2		433.1		319.3		296.7		44.4		184.8		158.7		279.4		38.4		132.9		117.9

		ścieki surowe

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-Ksylen		o-Ksylen												po warunkach beztlenowych z osadem																				po warunkach beztlenowych bez osadu

		108		88.2		302.7		264.6		1274.9		2368.6		1113.3		1236.4												Benzen		Toluen		p-ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen

		254.9		255		373.3		319.3		254.9		255		373.3		319.3												7.4		11.4		75.4		82.2				760.6		1831.6		768.9		846.5				6.8		8.3		39.1		50.1				657.9		1012.9		332.7		465.7

		257.9		379.9		375.1		365.9		597		1131.2		607		603.1												191		44.4		171.1		158.7				191		174.5		171.1		158.7				151.2		38.4		43.2		83.2				151.2		106.1		43.2		83.2

		386.6		382.7		377.7		376.5																				203.6		174.5		180.7		198.4				364.1		613		344.1		392.7				193.7		106.1		77.9		93.7				325.9		460.2		188.1		240.5

		390.6		390.6		408.9		380.8																				206		184.7		184.8		204.9														195.1		156		103.1		117.9

		401.5		481.5		433.1		383.6																				206.3		200.7		201.9		208.7														205.6		182.5		132.9		126.2

		485.1		571.4		440.1		476.6																				231.3		216.5		205.6		232														218.6		207.1		132.9		134.4

		499.8		596.9		472		522.9																				247.6		251.4		240.9		236.2														230.8		219		135.5		145.2

		557.2		646.7		531.2		525																				273.6		394.7		245.2		276.2														257.8		273.1		137.7		170.2

		579.9		662.9		550.2		574.8																				296.7		410.8		250.2		280.1														279.4		274.9		167.7		197.7

		607.3		778.5		584.3		599.6																				321		412.6		251.9		294.4														300.9		354.9		176.5		228

		645.3		794.7		625.9		603.7																				369.1		447.4		271.6		337.5														321.1		380.4		176.6		246.3

		645.9		799.7		628.3		615.1																				383		512.7		321.1		352.5														334.3		424.4		189.8		248.3

		656.3		868.8		629.3		622.5																				399.6		520.2		381.8		447.9														352.4		448.1		222.2		267.4

		665.6		947.1		678.4		668.3																				422.6		521.9		421.4		479.6														377.5		451.3		236.7		306.2

		688.5		1261.3		685.4		697.7																				435.7		548.6		424.1		481.6														438.1		458.8		253.5		325.3

		728		1403.8		699.9		707.4																				437.3		555.1		428.9		502.6														467		461.3		259.3		356.6

		743.3		1482.4		714.1		711.8																				456.9		580.7		446.9		507.3														477.4		499.1		309.5		401.8

		814.2		1488.9		757.5		910.2																				482.8		587.6		448.6		557.8														507.9		536.1		314		405.5

		834.6		1688.7		893.9		963.1																				515.1		739.52		522.7		610.8														543.7		552.7		321.3		440.8

		906.9		1702		1083.3		1124.9																				562		801.68		553.4		632.5														657.9		724.1		332.7		465.7

		1274.9		1768.4		1113.3		1236.4																				601.4		930.7		573.6		710.1																754.7

				1853.29																								760.6		956.3		768.9		846.5																763

				1885.4																										962.5																				871.8

				1955.2																										982.3																				892.4

				2001.3																										1004.3																				913

				2168.6																										1182.1																				1012.9

				2368.6																										1197.5

		13132.3		31672.49		13357.9		13386.1																						1831.6

		597		1131.2		607		603.1																				8010.6		17164.4		7570.7		8638.5														6517.2		11964.4		3762.1		4810.5

																												364.1		613		344.1		392.7														325.9		460.2		188.1		240.5

		ubytek stężenia BTX-ów wściekach po etapie oczyszczania beztlenowego.																		Adsorpcja

		Benzen		Toluen		p-Ksylen		o-Ksylen												Benzen		Toluen		p-Ksylen		o-Ksylen

		48		57		69		60												21		45		75		48

		41		62		88		74												10		25		45		39

		45		59		76		65												15		36		59		44





Arkusz5

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]

607,0

597,0



Arkusz6

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]

613,0



		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]



		0		0		0

		0		0		0

		0		0		0



Stężenie benzenu [mg/dm3]

597,0



		0		0		0

		0		0		0

		0		0		0



Stężenie toluenu [mg/dm3]



		0		0		0

		0		0		0

		0		0		0



Stężenie p-Ksylenu [mg/dm3]



		0		0		0

		0		0		0

		0		0		0



Stężenie o-Ksylenu [mg/dm3]



		0		0

		0		0

		0		0

		0		0



Benzen

Toluen

p-Ksylen

o-Ksylen

Obniżenie stężenia [%]

0

0

0

0



		0		0

		0		0

		0		0

		0		0



Benzen

Toluen

p-Ksylen

o-Ksylen

Adsorpcja [%]

0

0

0

0



																																				BTX		ChZT

				Suma VTX w mg/l								BTX		ChZT																						po procesie beztlenowym		po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie tlenowym																						0.18		210.4

		m-S		1.53		0.18						0.78		40.2																						0.45		269.9

		m-S		1.55		0.74						1.18		56.8																						0.68		304

		m-S		1.18		0.78						1.4		63.7																						0.74		370.2

		m-S		1.52		0.84						1.48		67.9																						0.78		657.1

		m-S		1.92		1.04						1.49		76.2																						0.8		669.8

		m-S		2.21		0.86						1.52		86.1																						0.84		696.2

		m-K		3.66		2.38						1.53		86.9																						0.86		704.5

		m-K		3.14		1.86						1.55		87.2																						0.96		723.1

		m-K		2.43		2.16						1.77		96																						0.96		735.5

		m-K		2.59		1.77						1.85		96.1																						1		744.1

		m-K+c		2.69		1.93						1.92		148.7																						1.04		772.8

		m-S+c		3.81		2.26						1.92		164.4																						1.2		775

		m-S -T		1.85		1						1.96		172.9																						1.39		842.8

		m-S- T		1.77		1.2						2.21		175																						1.45		846.9

		m-S -T		1.48		0.96						2.43		175.1																						1.47		852.6

		m-S-T		1.49		0.96						2.59		211.6																						1.57		911.3

		m-S		0.78		0.45						2.69		251																						1.6		966.7

		m-S+c		5.11		1.62						2.74		251																						1.62		999.6

		m-S+c		3.53		2.11						3.14		269.2																						1.77		1018.4

		m-S		3.19		1.57						3.19		278																						1.86		1037.5

		K		5.32		3.11						3.53		312																						1.93		1156.9

		K		1.92		1.47						3.66		401.8																						2.11		1203.2

		K+c		4.09		1.45						3.81		514.7																						2.16		1216.7

		K+c		3.89		1.39						3.89		630.7																						2.26		1257.9

		K -T		1.96		0.8						4.09		664																						2.38		1271.2

		K+c		2.74		1.6						5.11		770.7																										3.11		1523.4

		K+c		1.4		0.68						5.32		896.1

				BTX		Pog

				ścieki surowe		oczyszczone + BTX-y																				BTX

				0.78		1.93																				ścieki surowe		po warunkach tlenowych																				ścieki surowe		ścieki + BTX-y

				1.18		2.18																				0.78		0.55																				0.78

				1.4		2.21																				1.18		0.79																				1.18

				1.48		2.23																				1.4		1.13																				1.4		0.35

				1.49		2.6																				1.48		1.53																				1.48		0.56

				1.52		2.85																				1.49		1.69																				1.49		0.56

				1.53		2.91																				1.52		1.73																				1.52		1.12

				1.55		3.04																				1.53		1.75																				1.53		1.12

				1.77		3.05																				1.55		1.79																				1.55		1.4

				1.85		3.14																				1.77		2.02																				1.77		3.36

				1.92		3.37																				1.85		2.07																				1.85		3.78

				1.92		3.56																				1.92		2.1																				1.92		8.96

				1.96		3.86																				1.92		2.14																				1.92		9.24

				2.21		4.09																				1.96		2.16																				1.96		12.1

				2.43		4.23																				2.21		2.18																				2.21		15.9

				2.59		4.26																				2.43		2.84																				2.43		18.2

				2.69		4.67																				2.59		3.01																				2.59		18.34

				2.74		5.44																				2.69		3.05																				2.69		21.43

				3.14		5.95																				2.74		3.47																				2.74		23.53

				3.19		6.35																				3.14		4.24																				3.14		34.45

				3.53		6.43																				3.19		4.95																				3.19		47.3

				3.66		6.92																				3.53		5.44																				3.53		54.9

				3.81		7.07																				3.66		5.56																ścieki surowe		ścieki + BTX-y		3.66

				3.89		7.59																				3.81		5.93														0						3.81

				4.09		8.51																				3.89		6.19																1.18		0.31		3.89

				5.11		9.55																				4.09		6.52																1.4		0.38		4.09

				5.32		10.63																								5.11		6.86												1.48		0.53		5.11

																														5.32		8.97												1.49		0.56		5.32

																																												1.52		0.57

				Suma VTX w mg/l		Efekt usuwania TKN																																						1.53		1.24

				ścieki surowe		ścieki + BTX-y																						Suma BTX		efekt usunięcia P														1.55		1.42

				0.78		98.98																						ścieki surowe		BTX-y														1.77		1.45

				1.18		98.87																						0.78		93.19														1.85		2.04

				1.4		98.59																						1.18		88.9														1.92		2.56

				1.48		98.18																						1.4		88.75														1.92		3.23

		1.92		1.49		97.91																						1.48		88.28														1.96		3.37

		2.21		1.52		96.63																						1.49		85.86														2.21		3.78

		3.66		1.53		96.14																						1.52		83.72														2.43		3.82

		3.14		1.55		95.22																						1.53		83.2														2.59		4.1

		2.43		1.77		90.69																						1.55		78.67														2.69		5.64

		2.59		1.85		82.63																						1.77		77.45														2.74		7.08

		2.69		1.92		72.35																						1.85		77.08														3.14		13.07

		3.81		1.96		67.02																						1.92		76.18														3.19		13.25

				2.74		66.48																						1.92		76.17														3.53		14.31

				3.19		63.61																						1.96		75.75														3.66		17.22

				3.53		58.63																						2.21		75.11														3.81		20.7

				3.89		56.32																						2.43		74.91														3.89		24.87

				4.09		50.41																						2.59		73.17														4.09		25.34

				5.11		50.27																						2.69		72.93												35.56

				5.32		44.48																						2.74		71.99												36.05

																								0.78				3.14		71.19

																												3.19		70.21

																												3.53		68.83

																												3.66		50.39

																												3.81		48.12

																												3.89		47.35

																												4.09

																								5.11		36.42

																								5.32		27.22





		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



BTX's Sum  [mg/L]
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Suma BTX [mg/dm3]
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Suma BTX [mg/dm3]

Pog [mg/dm3]
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Suma BTX [mg/dm3]

P-PO43- [mg/dm3]
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Suma BTX [mg/dm3]

TKN [mg/dm3]
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Suma BTX [mg/dm3]

N-NH4+ [mg/dm3]
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Suma BTX [mg/dm3]

Efektywność usuwania TKN [%]
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Suma BTX [mg/dm3]

Efektywność usunięcia P [%]
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		BtX- i toluen

						po procesie beztlenowym																																																																								ubytek stężenia po war. Beztlenowych

				ścieki surowe		z osadem		różnica		ubytek %														po procesie beztlenowym																						z osadem		bez osadu		różnicca - zatrzymane na osadzie																												z osadem czynnym		bez osadu czynnego

		m-S		1.53		0.18		1.35		88												ścieki surowe		z osadem		bez osadu,				ścieki surowe		po procesie beztlenowym z osadem		po procesie beztlenowym bez osadu,												0.18		0.11		0.03		16																		15.5								68		85

		m-S		1.55		0.74		0.81		52.5										m-S		0.78		0.18		0.11				5.32		3.11		2.22												0.45		0.38		0.07		15.5		z osadem		bez osadu		różnicca - BTX-y zatrzymane na osadzie czynnym												16								23		37

		m-S		1.18		0.78		0.4		33.8						3.8				m-S		1.18		0.45		0.38				0.78		0.45		0.38												0.68		0.42		0.11		16.2		3.11		2.22		0.89												16.2								44		57

		m-S		1.52		0.84		0.68		44.7						7				m-S		1.4		0.68		0.42				2.55		1.42		1.05												0.74		0.5		0.13		17.5		0.45		0.11		0.03												17.5

		m-S		1.92		1.04		88		45.8						7.5				m-S		1.48		0.74		0.5																				0.78		0.57		0.18		23		1.38		1.01		0.4												22

		m-S		2.21		0.86		1.35		61						7.6				m-S		1.49		0.78		0.57																				0.8		0.58		0.19		24																		22

		m-K		3.66		2.38		1.28		35						7.9				m-S		1.52		0.8		0.58																				0.84		0.58		0.2		24																		22.5

		m-K		3.14		1.86		1.28		41						8.1				m-K		1.53		0.84		0.58																				0.86		0.68		0.21		24																		23

		m-K		2.43		2.16		0.27		11						8.2				m-K		1.55		0.86		0.68																				0.96		0.75		0.24		25																		24

		m-K		2.59		1.77		0.82		32						10.7				m-K		1.77		0.96		0.75																				0.96		0.76		0.26		27																		24

		m-K+c		2.69		1.93		0.76		28						13.4				m-K		1.85		0.96		0.76																				1		0.77		0.26		26																		24

		m-S+c		3.81		2.26		1.55		41						13.5				m-K+c		1.92		1		0.77																				1.04		0.87		0.27		25																		25

		m-S -T		1.85		1		0.85		46						14				m-S+c		1.92		1.04		0.87																				1.2		1.01		0.27		22.5																		25

		m-S- T		1.77		1.2		0.57		32						14.2				m-S -T		1.96		1.2		1.01																				1.39		1.05		0.3		22																		26

		m-S -T		1.48		0.96		0.52		35						15.3				m-S- T		2.21		1.39		1.05																				1.45		1.07		0.32		22																		27

		m-S-T		1.49		0.96		0.53		36						15.9				m-S -T		2.43		1.45		1.07																				1.47		1.16		0.4		27																		27

		m-S		0.78		0.45		0.33		42						16.1				m-S-T		2.59		1.47		1.16																				1.57		1.21		0.44		28																		28

		m-S+c		5.11		1.62		3.49		68						16.7				m-S		2.69		1.57		1.21																				1.6		1.22		0.51		32																		32

		m-S+c		3.53		2.11		1.42		40						17.1				m-S+c		2.74		1.6		1.22																				1.62		1.33		0.59		36																		34

		m-S		3.19		1.57		1.62		51						18				m-S+c		3.14		1.62		1.33																				1.77		1.42		0.64		36																		35

		K		5.32		3.11		2.21		42						19				m-S		3.19		1.77		1.42																				1.86		1.47		0.66		35																		36

		K		1.92		1.47		0.45		23						20.4				K		3.53		1.86		1.47																				1.93		1.67		0.69		36																		36

		K+c		4.09		1.45		2.64		65						21.3				K		3.66		1.93		1.67																				2.11		1.72		0.72		34																		36

		K+c		3.89		1.39		2.5		64						27.8				K+c		3.81		2.11		1.72																				2.16		1.84		0.87		40																		39

		K -T		1.96		0.8		1.16		59						28.4				K+c		3.89		2.16		1.84																				2.26		2.22		0.89		39																		40

		K+c		2.74		1.6		1.14		42						33.9				K -T		4.09		2.26		2.22																				2.38																								672.7

		K+c		1.4		0.68		0.72		51										K+c		5.11		2.38		25.25																				3.11																								27

																				K+c		5.32		3.11																						37.17		25.36		9.6

																						68.75		36.99		50.61

						po procesie beztlenowym														śred		2.55		1.38		1.05		0.4

						z osadem		bez osadu,		różnicca - zatrzymane na osadzie		% wartości początkowej

						0.18		0.11		0.07		4.6										po procesie beztlenowym

						0.74														ścieki surowe		bez osadu		różnica		ubytek %

						0.78		0.38		0.4		33.9						m-S		1.53		0.11		0.36		93

						0.84		0.58		0.26		17.1						m-S		1.55				0.71

						1.04		0.77		0.27		14						m-S		1.18		0.38		0.73		37

						0.86		0.68		0.18		8.1						m-S		1.52		0.58		0.73		40

						2.38		1.72		0.66		18						m-S		1.92		0.77		0.76		43

						1.86		1.22		0.64		20.4						m-S		2.21		0.68		0.8		46

						2.16		1.47		0.69		28.4						m-K		3.66		1.72		0.83		47

						1.77		1.05		0.72		27.8						m-K		3.14		1.22		0.94		48

						1.93		1.42		0.51		19						m-K		2.43		1.47		0.96		49

						2.26		1.67		0.59		15.9						m-K		2.59		1.05		0.98		49

						1		0.87		0.13		7						m-K+c		2.69		1.42		1.15		53

						1.2		1.01		0.19		10.7						m-S+c		3.81		1.67		1.27		53

						0.96		0.75		0.21		14.2						m-S -T		1.85		0.87		1.42		56

						0.96		0.76		0.2		13.4						m-S- T		1.77		1.01		1.46		58

						0.45		0.42		0.03		3.8						m-S -T		1.48		0.75		1.53		58

						1.62												m-S-T		1.49		0.76		1.54		58

						2.11		1.84		0.27		7.6						m-S		0.78		0.42		1.58		59

						1.57		1.33		0.24		7.5						m-S+c		5.11				1.69		59

						3.11		2.22		0.89		16.7						m-S+c		3.53		1.84		1.86		60

						1.47		1.21		0.26		13.5						m-S		3.19		1.33		1.92		61

						1.45		0.58		0.87		21.3						K		5.32		2.22		1.94		62

						1.39		1.07		0.32		8.2						K		1.92		1.21		2.14		68

						0.8		0.5		0.3		15.3						K+c		4.09		0.58		2.82		69

						1.6		1.16		0.44		16.1						K+c		3.89		1.07		3.1		72

						0.68		0.57		0.11		7.9						K -T		1.96		0.5		3.51		74

																		K+c		2.74		1.16				85

																		K+c		1.4		0.57		36.73		1364

																										57%
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		0		0		0



Suma BTX-ów [mg/dm3]



		0		0		0

		0		0		0

		0		0		0



Suma BTX-ów [mg/dm3]

1,42

1,05



		0		0		0

		0		0		0



Ubytek stężenia [%]



		

		Toluen - próby z cieczami

						po warunkach beztlenowych

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami

				298.5		1688.7		624.7		930.7

				237.4		794.7		82.3		548.6

				454.5		2368.6		161.7		1831.6

				625.3		1885.2		180		982.3

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami				surowe		surowe + BTX-y		po prcesie beztlenowym bez BTX-ów		po procesie beztlenowym z BTX-ami

				237.4		794.7		82.3		548.6				625.3		2368.6		624.7		1831.6

				298.5		1688.7		161.7		930.7				237.4		794.7		82.3		548.6

				454.5		1885.2		180		982.3				403.9		1684.3		262.2		1073.3

				625.3		2368.6		624.7		1831.6

				1615.7		6737.2		1048.7		4293.2

				403.9		1684.3		262.2		1073.3





		0		0		0

		0		0		0

		0		0		0

		0		0		0



Toluen [mg/dm3]



		0		0

		0		0

		0		0

		0		0



ścieki surowe

surowe + BTX-y

po war. beztl.

po war. beztl. Z BTX-ami

Toluen [mg/dm3]

0

0

0

0



		

		BTX-y w ściekach do biologi z oczyszczalni ścieków

		benzen		toluen		p-ksylen		o-ksylen

				237.4		7.7		9.7

				4.2		0.9

				4.4		1.1		1.4

				5.1		1.3		1.1

				10.31

				10.1

		ChZT ścieków z dodatkiem BTX-ów przes oczyszczaniem -głównie toluen

																wzrost ChZT o średnio 82 %

		ChZT		ChZT + BTX-y		BTX-y w mg/l		% wzr				ChZT		ChZT + BTX-y

		481.52		1437.1		1.95		189				1080.9		1621.4

		681.2		1557.2		1.62		128				481.52		1018.4

		708.3		1572		1.53		122		śred		771.2		1405.6

		669.6		1212.6		0.87		81

		1046.5		1420.2		5.11		36

		1080.9		1621.4		3.53		50

		730.2		1018.4		3.19		39

								645

								92%

				Pog

				surowe		ocz.+BTX		ocz.				usunięcie %						P-PO$		beztl		tlen.

		m-S		28.35		1.93		1.32				93.19				M   s		26.87		16.6		0.79

		m-S		25.17		3.56		7.38				85.86				M   s		22.72		15.97		1.69

		m-S		28.3		3.14		3.05				88.9				M   s		25.33		16.17		1.53

		m-S		26.02		3.05		2.71				88.28				M   s		24.42		14.57		2.1

		m-S		26.51		6.43		6.78				75.75				K		10.97		8.8		2.07

		K		14.2		4.23		3.02				70.21

										28.35		93.19						26.87		0.79

										25.17		85.86						22.72		1.69

										28.3		88.9						25.33		1.53

										26.02		88.28						24.42		2.1

										26.51		75.75						10.97		2.07

										14.2		70.21



po war.beztl. Z BTX-ami



		0		0		0

		0		0		0



ChZT [mgO2/dm3]
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		22.55		22.55

		25.35		25.35

		26.8		26.8

		29		29

		30.81		30.81

		31.1		31.1

		36.1		36.1

		36.4		36.4

		36.6		36.6

		38.6		38.6

		40.6		40.6

		50.4		50.4

		52.38		52.38

		53.2		53.2

		69.47		69.47

		79.55		79.55

		85.1		85.1

		99.72		99.72

		132.7		132.7

		137.8		137.8

		143.4		143.4

		187.6		187.6

		24.87		4.09

		25.34		5.26

		35.56		6.2

		36.05		27.61



with BTX-s

without BTX-s

TKN influent [mg/L]

N-NH4+ effluent [mg/L]

0.31

0.03

0.38

0.07

0.53

0.13

0.56

0.16

0.57

0.17

1.24

0.19

1.42

0.23

1.45

0.25

2.04

0.33

2.56

0.36

3.23

0.36

3.37

0.46

3.78

0.79

3.82

0.9

4.1

0.98

5.64

1.02

7.08

1.09

13.07

1.43

13.25

1.69

14.31

2.06

17.22

2.4

20.7

3.08



Arkusz1

		

		Stężenia azotu- TKN

		Badania z BTx-ami i bez																		Efektywność usuwania TKN

				ścieki surowe		ścieki oczyszczone						ścieki surowe		ścieki oczyszczone						ścieki surowe

						ścieki + BTX-y		scieki						ścieki + BTX-y		scieki						ścieki + BTX-y		ścieki												ścieki + BTX-y		ścieki

										m-S		53.2		9.24		5.04				53.2		82.63		90.53												98.98		99.32

						0.56		0.28		m-S		143.4		47.3		33.3				143.4		67.02		76.78												44.48		66.98

						0.56		0.28		m-S		29		1.12		0.28				29		96.14		99.03												78.1		93.5

				26.8		1.12		0.42		m-S		26.8		0.56		0.56				26.8		97.91		97.91

				29		1.12		0.42		m-S		25.35				3.18				25.35				87.46

				30.81		1.4		0.56		m-S		22.55				3.64				22.55				83.86

				31.1		3.36		0.56		m-K		52.38				6.56				52.38				87.48

				36.1		3.78		0.7		m-K		12.19								12.19

				36.4		8.96		0.84		m-K

				36.6		9.24		0.98		m-K

				38.6		12.1		1.4		m-K+c

				40.6		15.9		2.1		m-S+c

				50.4		18.2		2.8		m-S		36.6		18.2		0.42				36.6		50.27		98.85

				52.38		18.34		3.08		m-S		31.1		0.35		0.21				31.1		98.87		99.32

				53.2		21.43		3.18		m-S		38.6		21.43		3.08				38.6		44.48		92.02

				69.47		23.53		3.64		m-S		36.1		12.1		0.56				36.1		66.48		98.45

				79.55		34.45		4.06		m-S		36.4		15.9		0.28				36.4		56.32		99.23

				85.1		47.3		5.04		m-S+c		69.47		34.45		1.4				69.47		50.41		97.98

				99.72		54.9		6.3		m-S+c		50.4		18.34		0.84				50.4		63.61		98.33

								6.56		m-S		40.6		3.78		0.98				40.6		90.69		97.59

										K		30.81		0.56		0.42				30.81		98.18		98.64

										K		85.1		23.53		28.1				85.1		72.35		66.98

										K+c		79.55		1.12		0.7				79.55		98.59		99.12

										K+c		132.7		54.9		2.1				132.7		58.63		98.42

										K		137.8		1.4		2.8				137.8		98.98		97.97

										K+c		187.6		8.96		6.3				187.6		95.22		96.64

										K+c		99.72		3.36		4.06				99.72		96.63		95.93

										Suma		795.83		276.25		43.2						1483.41		2058.52

										Średnia		66.25		15.18		4.56						78.07		93.57

				TKN		N-NH4

				ścieki surowe

						with BTX-s		without BTX-s

		m-S																																		ChZT		TKN

		m-S		22.55		0.31		0.03																												ścieki surowe		ścieki surowe

		m-S		25.35		0.38		0.07																										M   s		114.9		12.19

		m-S		26.8		0.53		0.13																										M   s		134.4		22.55

		m-S		29		0.56		0.16																										M   s		136.6		25.35

		m-S		30.81		0.57		0.17																										M   s		153.9		26.8

		m-K		31.1		1.24		0.19																										M   s		164.1		29

		m-K		36.1		1.42		0.23																										M   s		205		30.81

		m-K		36.4		1.45		0.25																										M   K		211.6		31.1

		m-K		36.6		2.04		0.33																										M   K		288.4		36.1

		m-K+c		38.6		2.56		0.36																										M   K		439.1		36.4

		m-S+c		40.6		3.23		0.36																										M   K		446.4		36.6

		m-S		50.4		3.37		0.46																										M   K+c		481.52		38.6

		m-S		52.38		3.78		0.79																										M   s+c		486.3		40.6

		m-S		53.2		3.82		0.9																										M   s		502.4		50.4

		m-S		69.47		4.1		0.98																										M   s		511.7		52.38

		m-S		79.55		5.64		1.02																										M   s		669.6		53.2

		m-S+c		85.1		7.08		1.09																										M   s		681.2		69.47

		m-S+c		99.72		13.07		1.43																										M   s		708.3		79.55

		m-S		132.7		13.25		1.69																										M   s+c		717.4		85.1

		K		137.8		14.31		2.06																										M   s+c		730.2		99.72

		K		143.4		17.22		2.4																										M   s		895.3		132.7

		K+c		187.6		20.7		3.08																										K		1046.5		137.8

		K+c				24.87		4.09																										K		1080.9		143.4

		K				25.34		5.26																										K + c		1104.6		187.6

		K+c				35.56		6.2																										K + c

		K+c				36.05		27.61																										K

																																		K + c

																																		K + c

																												ścieki oczyszczone ChZT		ścieki oczyszczoneTKN

				ChZT		ścieki oczyszczoneTKN																								scieki

				ocz.+ BTX		ścieki + BTX-y																				m-S						14.5		0.21

		m-S		40.2		0.35																				m-S						19.6		0.28

		m-S		56.8		0.56																				m-S						24.7		0.28

		m-S		63.7		0.56																				m-S		35.3		0.42

		m-S		67.9		1.12																				m-S		38.2		0.42

		m-S		76.2		1.12																				m-S		42.6		0.56

		m-S		86.1		1.4																				m-K		43.2		0.56

		m-K		86.9		3.36																				m-K		43.6		0.7

		m-K		87.2		3.78																				m-K		43.7		0.84

		m-K		96		8.96																				m-K		51.1		0.98

		m-K		96.1		9.24																				m-K+c		54.8		1.4

		m-K+c		148.7		12.1																				m-S+c		57.6		2.1

		m-S+c		164.4		15.9																				m-S		58.5		2.8

		m-S		172.9		18.2																				m-S		60.9		3.08

		m-S		175		18.34																				m-S		61.5		3.18

		m-S		175.1		21.43																				m-S		72.1		3.64

		m-S		211.6		23.53																				m-S		77.6		4.06

		m-S		251		34.45																				m-S+c		91.7		5.04

		m-S+c		251		47.3																				m-S+c		103.7		6.3

		m-S+c		269.2		54.9																				m-S		108.1		6.56

		m-S																								K

		K																								K

		K																								K+c

		K+c																								K+c

		K+c																								K

		K																								K+c

		K+c																								K+c

		K+c

		Nowe Wykeresy !!!!!!!!!

		Stężenia azotu- TKN

		Badania z BTx-ami i bez																						syntetyczne + komunalne

				ścieki surowe		ścieki oczyszczone

						ścieki + BTX-y		scieki														surowe		BTX-oczyszczone		oczyszczone

		m-S		53.2		9.24		5.04														53.2		21.43		6.56

		m-S		143.4		47.3		33.3														12.19		0.35		0.21

		m-S		29		1.12		0.28														33.39		7.64		2

		m-S		26.8		0.56		0.56

		m-S		25.35				3.18

		m-S		22.55				3.64

		m-K		52.38				6.56

		m-K		12.19

		m-K

		m-K

		m-K+c

		m-S+c

		m-S		36.6		18.2		0.42

		m-S		31.1		0.35		0.21

		m-S		38.6		21.43		3.08

		m-S		36.1		12.1		0.56

		m-S		36.4		15.9		0.28

		m-S+c		69.47		34.45		1.4

		m-S+c		50.4		18.34		0.84

		m-S		40.6		3.78		0.98

		K		30.81		0.56		0.42														z cieczami

		K do biologii		85.1		23.53		28.1														ścieki + ciecz		BTX-oczyszczone		oczyszczone

		K+c		79.55		1.12		0.7														187.6		54.9		28.1

		K+c		132.7		54.9		2.1														50.4		1.12		0.7

		K		137.8		1.4		2.8														105.29		18.26		5.79

		K+c		187.6		8.96		6.3

		K+c		99.72		3.36		4.06

		Suma		1457.42		273.24		95.71

		Średnia		66.25		15.18		4.56
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ścieki + BTX-y

scieki

Azot Kjeldahla w ściekach surowych [mg/dm3]
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		ścieki + BTX-y		ścieki + BTX-y		ścieki + BTX-y
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Efektywność usunięcia azotu Kjeldahla [%]

98.98

44.48

78.1

99.32

66.98
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Efektywność usunięcia azotu Kjeldahla [%]

0

0



		

		Stężenia azotu- amonowego N-NH4

		Badania z BTx-ami i bez

						ścieki oczyszczone										ścieki oczyszczone

				ścieki surowe		ścieki + BTX-y		scieki						ścieki surowe		ścieki + BTX-y		scieki												ścieki surowe		ścieki + BTX-y		cieki				ścieki surowe		ścieki + BTX-y		ścieki

		m-S		16.2		4.1		0.36				m-S		16.2		4.1		0.36												93.35		36.05		7.61				48.12		17.22		6.2

		m-S		26		7.08		0.19				m-S		26		7.08		0.19												76.75		35.56		1.69				9.61		0.38		0.03

		m-S		24.7		1.45		0.17				m-S		24.7		1.45		0.17												74.6		25.34		1.43				25.1		5.6		1.6

		m-S		19.8		0.53		0.33				m-S		19.8		0.53		0.33												74.44		24.87		1.09

		m-S		24		5.64		6.2				m-S		24		5.64		6.2												74		20.7		1.02

		m-S		24.7		0		3.08				m-S		24.7		0		3.08												71.4		2.04		0.98

		m-K		14		3.37		4.09				m-K		14		3.37		4.09												62.44		1.42		0.79

		m-K		14.8		3.82		0				m-K		14.8		3.82		0												58.6		0.57		0.23

		m-K		10.26		3.23		5.26				m-K		10.26		3.23		5.26												51.35		0.56		0.16

		m-K		9.61		2.56		2.06				m-K		9.61		2.56		2.06												47.5		0.31		0.13

		m-K+c		58.6		25.34		0.98												m-K+c		58.6		25.34		0.98				684.43		147.42		15.13

		m-S+c		51.35		1.42		1.43												m-S+c		51.35		1.42		1.43				68.44		14.74		1.5

		m-S		29.7		13.07		2.4				m-S		29.7		13.07		2.4

		m-S		27.5		1.24		0.07				m-S		27.5		1.24		0.07

		m-S		32.47		14.31		0.25				m-S		32.47		14.31		0.25

		m-S		33.44		13.25		0.46				m-S		33.44		13.25		0.46

		m-S		37.34		17.22		0.03				m-S		37.34		17.22		0.03

		m-S+c		74.44		36.05		0.13												m-S+c		74.44		36.05		0.13

		m-S+c		62.44		20.7		1.02												m-S+c		62.44		20.7		1.02

		m-S		48.12		3.78		0.9				m-S		48.12		3.78		0.9																				ścieki surowe		ścieki + BTX-y		ścieki

		K		33.7		0.38		0.36				K		33.7		0.38		0.36																				93.35		36.05		7.61

		K		71.4		24.87		27.61												K		71.4		24.87		27.61												47.5		0.31		0.13

		K+c		74		0.31		0.16												K+c		74		0.31		0.16												68.44		14.74		1.5

		K+c		76.75		35.56		0.23												K+c		76.75		35.56		0.23

		K		74.6		0.56		0.79												K		74.6		0.56		0.79

		K+c		93.35		2.04		1.69												K+c		93.35		2.04		1.69

		K+c		47.5		0.57		1.09												K+c		47.5		0.57		1.09

		Suma		1110.77		242.45		61.34				Suma		426.34		95.03		26.21

		Średnia		42.72		9.33		2.36				Średnia		42.72		9.33		2.36

		zależność N-NO3 od N-NH4 w ściekach oczyszczonych

				N-NH4		NN-NO3																														N-NH4		N-NO3

																																				scieki		ścieki

				ścieki + BTX-y

		m-S		4.1		4.51																														6.2		2.93

		m-S		7.08		0.6																														5.26		3

		m-S		1.45		8																														4.09		4.06

								m-S		0.53		0																								3.08		4.51

								m-S		5.64		0																								2.4		6

								m-S		0		0																								2.06		6.77

								m-K		3.37		0																								1.69		7.3

		m-K		3.82		2.48																														1.43		8.4

		m-K		3.23		1.58																														1.09		8.7

		m-K		2.56		0																														1.02		9.48

		m-K+c		25.34		2.7																														0.98		13

		m-S+c		1.42		6.77																														0.9		14

		m-S		13.07		0																														0.79		18

		m-S		1.24		0.5																														0.46		20

		m-S		14.31		1																														0.36		23

		m-S		13.25		1																														0.36		24

		m-S		17.22		1																														0.33		26

		m-S+c		36.05		2																														0.25		27.5

		m-S+c		20.7		10																														0.23		28

		m-S		3.78		11																														0.19		30				N-NH4		N-NO3

		K		0.38		33																														0.17		33

		K		24.87		28																														0.16		33				6.2		36

		K+c		0.31		34																																34				1.35		18.23

		K+c		35.56		2																																35				0.03		2.93

		K		0.56		39																																36

		K+c		2.04		28

		K+c		0.57		22																												suma		33.5		455.65

																																		średnia		1.35		19.18
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N-NH4+ w ściekach oczyszczonych [mg/dm3]

N-NO3- w ściekach oczyszczonych [mg/dm3]
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		Stężenia azotu- amonowego N-NH4 na poszczegolnych etapach oczyszczania

		Badania z BTx-ami

				ścieki surowe		warunki beztlenowe		watunki tlenowe

		m-S		16.2		26.9		4.1

		m-S		26		12.28		7.08

		m-S		24.7		32.1		1.45

		m-S		19.8		11.73		0.53

		m-S		24		12.6		5.64

		m-S		24.7		11.3		0

		m-K		14		10.11		3.37

		m-K		14.8		29.01		3.82

		m-K		10.26		8.83		3.23

		m-K		9.61		38.7		2.56

		m-K+c		58.6		45.06		25.34

		m-S+c		51.35		55.8		1.42

		m-S		29.7		16.92		13.07

		m-S		27.5		18.69		1.24

		m-S		32.47		18.62		14.31

		m-S		33.44		17.63		13.25

		m-S		37.34		17.69		17.22

		m-S+c		74.44		40.05		36.05

		m-S+c		62.44		42.86		20.7

		m-S		48.12		28.58		3.78

		K		33.7		29.05		0.38

		K		71.4		57.3		24.87

		K+c		74		56.6		0.31

		K+c		76.75		53		35.56

		K		74.6		39.7		0.56

		K+c		93.35		68.4		2.04

		K+c		47.5		22.91		0.57

		Średnia		42.7		31.6		9.3

		Suma		1110.77		822.42		242.45
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warunki beztlenowe
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		Stężenia azotu- amonowego N-NH4 na poszczegolnych etapach oczyszczania

		Badania bez BTX-ów

				ścieki surowe		warunki beztlenowe		watunki tlenowe

		m-S		16.2		13.4		0.36

		m-S		26		8.81		0.19

		m-S		24.7		32.9		0.17

		m-S		19.8		9.23		0.33

		m-S		24		14.2		6.2

		m-S		24.7		15.9		3.08

		m-K		14		3.49		4.09

		m-K		14.8				0

		m-K		10.26		8.31		5.26

		m-K		9.61		31.9		2.06

		m-K+c		58.6		43.2		0.98

		m-S+c		51.35		51.7		1.43

		m-S		29.7		17.27		2.4

		m-S		27.5		18.62		0.07

		m-S		32.47		18.3		0.25

		m-S		33.44		17.98		0.46

		m-S		37.34		19.06		0.03

		m-S+c		74.44		41.2		0.13

		m-S+c		62.44		47.2		1.02

		m-S		48.12		27.84		0.9

		K		33.7		30.59		0.36

		K		71.4		54.9

		K+c		74		61.9		0.16

		K+c		76.75		55.2		0.23

		K		74.6		42.65		0.79

		K+c		93.35		75.1		1.69

		K+c		47.5		22.8		1.09

		Średnia		42.7		31.4		2.4

		Suma		1110.77		783.65		33.73
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		Stężenia azotu- azotanowego N-NO3 na poszczegolnych etapach oczyszczania

		Badania z BTx-ami

																																		ścieki oczyszczone												ścieki oczyszczone

						ścieki oczyszczone								ścieki surowe		ścieki + BTX-y		scieki														ścieki surowe		ścieki + BTX-y		scieki								ścieki surowe		ścieki + BTX-y		scieki

				ścieki surowe		ścieki + BTX-y		scieki						47		39		43												m-S		4.51		4.51		6.77								24		39		43

		m-S		4.51		4.51		6.77						1.13		0		3												m-S		10		0.6		8.4								1.35		2		4.51

		m-S		10		0.6		8.4						14.3		9.2		19.2												m-S		7.45		8		14								10.39		17.45		26.6

		m-S		7.45		8		14																						m-S		6.77		0		8.7

		m-S		6.77		0		8.7																						m-S		5.19		0		7.3

		m-S		5.19		0		7.3																						m-S		6.77		0		6

		m-S		6.77		0		6																						m-K		0		0		0

		m-K		0		0		0																						m-K		3		2.48		4.06

		m-K		3		2.48		4.06																						m-K		0		1.58		2.93

		m-K		0		1.58		2.93																						m-K		1.13		0		3

		m-K		1.13		0		3																						m-K+c		1.35		2.7		4.51

		m-K+c		1.35		2.7		4.51																						m-S+c		6.55		6.77		9.48

		m-S+c		6.55		6.77		9.48																						m-S		41		0		13

		m-S		41		0		13																						m-S		3		0.5		27.5

		m-S		3		0.5		27.5																						m-S		44		1		18

		m-S		44		1		18																						m-S		43		1		26

		m-S		43		1		26																						m-S		41		1		20

		m-S		41		1		20																						m-S+c		7		2		35

		m-S+c		7		2		35																						m-S+c		24		10		30

		m-S+c		24		10		30																						m-S		47		11		33

		m-S		47		11		33																						K		4		33		34

		K		4		33		34																						K  W		20		28		28

		K  W		20		28		28																						K+c		4		34		36

		K+c		4		34		36																						K+c		10		2		24

		K+c		10		2		24																						K  W		9		39		43		ChZT		N-NO3

		K  W		9		39		43																						K+c		12		28		33				ścieki + BTX-y				scieki

		K+c		12		28		33																						K+c		10		22		23				39

		K+c		10		22		23																						Suma		371.72		239.14		498.65		56.8		34				36

		Suma		371.72		239.14		498.65																						Średnia		14.3		9.2		19.18		63.7		33				35

		Średnia		14.3		9.2		19.18																														67.9		28		35.3		34

																																						76.2		28		38.2		33

																																						86.1		22		42.6		33

																																						86.9		11		43.2		30

				TKN		N-NO3																																87.2		10		43.6		28

				ścieki surowe		ścieki oczyszczone																																96		8		43.7		27.5

						ścieki + BTX-y		scieki																														96.1		6.77		51.1		26

		m-S																																				148.7		4.51		54.8		24

		m-S		22.55				2.93																														164.4		2.7		57.6		23

		m-S		25.35				3																														172.9		2.48		58.5		20

		m-S		26.8				4.06																														175		2		60.9		18

		m-S		29				4.51																														175.1		2		61.5		14

		m-S		30.81				6																														211.6		1.58		72.1		13

		m-K		31.1				6.77																														251		1		77.6		9.48

		m-K		36.1		0.5		7.3																														251		1		91.7		8.7

		m-K		36.4		0.6		8.4																														269.2		1		103.7		8.4

		m-K		36.6		1		8.7																														278		0.6		108.1		7.3

		m-K+c		38.6		1		9.48																														312		0.5		133.3		6.77

		m-S+c		40.6		1		13																																		135.1		6

		m-S		50.4		1.58		14																																		160.1		4.51

		m-S		52.38		2		18																																		177.8		4.06

		m-S		53.2		2		20																																		219.7		3

		m-S		69.47		2.48		23																																		282.9		2.93

		m-S		79.55		2.7		24

		m-S+c		85.1		6.77		26

		m-S+c		99.72		8		27.5

		m-S		132.7		10		28

		K		137.8		11		30

		K		143.4		22		33

		K+c		187.6		28		33

		K+c				28		34

		K				33		35

		K+c				34		36

		K+c				39		43
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scieki

Azot Kjeldahla w ściekach surowych [mg/dm3]
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ChZT ścieków oczyszczonych [mg/dm3]
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ChZT scieków oczyszczonych [mgO2/dm3]
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ścieki surowe

oczyszczone z BTX-ami

oczyszczone

N-NO3- [mg/dm3]
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		stężenie  N-NO2

				ścieki surowe		oczyszczone

						ścieki + BTX-y		ścieki

		M   s

		M   s

		M   s

		M   s

		M   s

		M   s

		M   K

		M   K

		M   K

		M   K

		M   K+c		0.065		0.195		0.052

		M   s+c		0.038		0.056		0.046

		M   s		0.034		0.032		0.163

		M   s		0.1		0.0385		0.04

		M   s		0.04		0.052		0.103

		M   s		0.432		0.049		0.052

		M   s		1.047		0.057		0.048

		M   s+c		16.9		0.075		0.069

		M   s+c		15.17		0.071		0.07

		M   s		0.052		0.056		0.059

		K		0.105		0.043		0.045

		K Wodz.		0.56		8.34		8.45

		K + c		0.062		0.158		0.176

		K + c		0.027		0.066		0.042

		K Wodz.		0.084		2.871		2.158

		K W+ c		0.061		9.6		7.6

		K + c		0.22		0.007		0.007
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		3.16		3.16

		4		4

		6.23		6.23

		10.97		10.97

		12.03		12.03

		12.3		12.3

		12.86		12.86

		15.37		15.37

		19.05		19.05

		22.72		22.72

		24.42		24.42

		25.33		25.33



with BTX-s

without BTX-s

P-PO43- influent [mg/L]

P-PO43- effluent [mg/L]

1.69

1.53

1.73

1.79

1.75

2.48

2.02

2.62

2.07

3.07

2.1

3.75

2.14

3.94

2.16

4.05

2.18

5.28

2.84

5.32

3.05

5.37

3.47

6.06



Arkusz1

		

		Stężenia fosforu ogólnego

		Badania z BTX-ami i bez																																																																ścieki surowe		oczyszczone + BTX-y		oczyszczone

												Aefekt usunięcia																																				ścieki surowe		oczyszczone + BTX-y		oczyszczone														47.15		10.63		9.13

																														ścieki surowe		oczyszczone + BTX-y		oczyszczone														28.35		8.51		10.59														11.6		2.18		1.66

				ścieki surowe		oczyszczone + BTX-y		oczyszczone				BTX-y		bez																47.15		10.63		10.59														4.78		1.93		1.32														23.78		3.29		4.99

		m-S		11.3		5.95		6.12				47.35		45.8																4.78		1.93		1.32														16.3		3.8		5.2

		m-S		12.67		2.6		2.89				78.67		77.19																19.47		4.76		5.12

		m-S		12.45		3.37		4.92				72.93		60.48

		m-S		11.96		2.85		4.14				76.17		65.38

		m-S		15.51		3.86		4.17				75.11		73.11

		m-S		18.1		3.04		5.76				83.2		68.18

		m-K		7.89		2.21		6.1				71.99		22.69

		m-K		7.74		2.23		5.75				71.19		25.71

		m-K		6.7		4.26		5.69				36.42		15.07

		m-K		4.78		4.67		8.58				2.3

		m-K+c		11.6		2.91		2.29				74.91		80.26

		m-S+c		29.68		7.07		6.44				76.18		78.3

		m-S		28.35		1.93		1.32				93.19		95.34

		m-S		25.17		3.56		7.38				85.86		70.68

		m-S		28.3		3.14		3.05				88.9		89.22

		m-S		26.02		3.05		2.71				88.28		89.58

		m-S		26.51		6.43		6.78				75.75		74.42

		m-S+c		47.15		10.63		9.03				77.45		80.85

		m-S+c		46.61		7.59		5.07				83.72		89.12

		m-S		27.3		8.51		10.59				68.83		61.21				Aefekt usunięcia

		K		5.62		4.09		2.49				27.22		55.69

		K		12.8		6.35		6.6				50.39		48.44				z BTX-ami		bez BTX-ów																				Pog												Pog

		K+c		19.38		2.18		1.66				88.75		91.43				93.19		95.34																				ścieki surowe		Efektywność usuwania fosforu										ścieki surowe		Efektywność usuwania fosforu								Efekt us. P

		K+c		25.79		6.92		2.2				73.17		91.47				27.22		15.07																						z BTX-ami		bez BTX-ów										ścieki + BTX-y		ścieki				S		z BTX-ami		bez BTX-ów

		K		14.2		4.23		3.02				70.21		78.73				71.6		67.7																		M   K		4.78		2.3		15.07								M   s		11.3		47.35		45.8				93.19		95.34

		K+c		23.73		5.44		4.48				77.08		81.12																								M   K		5.62		27.22		22.69								M   s		11.96		72.93		60.48				47.35		45.8

		K+c		18.41		9.55		9.13				48.12		50.41																								M   K		6.7		36.42		25.71								M   s		12.45		75.11		65.38				78.7		73.6

		Suma		525.72		128.62		138.36				1863.34		1759.88																								M   K		7.74		50.39		48.44								M   s		12.67		75.75		68.18

		Średnia		19.47		4.76		5.12				71.58		67.69																								K		7.89		70.21		55.69								M   s		15.51		76.17		70.68

																																						K		12.8		71.19		78.73								M   s		18.1		78.67		73.11

				ścieki surowe		Efektywność usuwania fosforu																																K		14.2		71.99										M   s		25.17		83.2		74.42

						ścieki + BTX-y		ścieki																																59.73		329.72		246.33								M   s		26.02		85.86		77.19

		M   s		11.3		47.35		45.8																														sred		8.5		55		41.1								M   s		26.51		88.28		89.22

		M   s		12.67		78.67		77.19																																												M   s		28.3		88.9		89.58

		M   s		12.45		72.93		60.48																																												M   s		28.35		93.19		95.34

		M   s		11.96		76.17		65.38																																														216.34		865.41		809.38

		M   s		15.51		75.11		73.11																																												śred		19.7		78.7		73.6

		M   s		18.1		83.2		68.18																																Pog

		M   K		7.89		71.99		22.69																																ścieki surowe		Efektywność usuwania fosforu

		M   K		7.74		71.19		25.71																																		ścieki + BTX-y		ścieki

		M   K		6.7		36.42		15.07																														M   s+c		18.41		48.12		50.41						Efekt us. P

		M   K		4.78		2.3																																M   s+c		19.38		68.83		61.21						z BTX-ami		bez BTX-ów

		M   K+c		11.6		74.91		80.26																														M   s+c		23.73		73.17		78.3				K		71.99		78.73

		M   s+c		29.68		76.18		78.3																														M   s		25.79		76.18		80.85						27.22		22.69

		M   s		28.35		93.19		95.34																														K + c		27.3		77.08		81.12						55		41.1

		M   s		25.17		85.86		70.68																														K + c		29.68		77.45		89.12

		M   s		28.3		88.9		89.22																														K + c		46.61		83.72		91.43

		M   s		26.02		88.28		89.58																														K + c		47.15		88.75		91.47

		M   s		26.51		75.75		74.42																																238.05		593.3		623.91

		M   s+c		47.15		77.45		80.85																														śred		29.8		74.2		78

		M   s+c		46.61		83.72		89.12

		M   s		27.3		68.83		61.21

		K		5.62		27.22		55.69																														Efekt us. P

		K		12.8		50.39		48.44																												0		z BTX-ami		bez BTX-ów

		K + c		19.38		88.75		91.43																														88.75		91.47

		K + c		25.79		73.17		91.47																														48.12		50.41

		K		14.2		70.21		78.73																														74.2		78

		K + c		23.73		77.08		81.12

		K + c		18.41		48.12		50.41

				ChZT		Pog

				ścieki surowe

				114.9		4.78

				134.4		5.62

				136.6		6.7

				153.9		7.74

				164.1		7.89

				205		11.3

				211.6		11.6

				288.4		11.96

				439.1		12.45

				446.4		12.67

				481.52		12.8

				486.3		14.2

				502.4		15.51

				511.7		18.1

				669.6		19.38

				681.2		23.73

				708.3		25.17

				717.4		25.79

				730.2		26.02

				895.3		26.51

				1046.5		27.3

				1080.9		28.3

				1104.6		28.35

				1182.3		29.68

				1187.5		46.61

				1412.3		47.15

								1533.5		18.41





Arkusz1

		



Pog [mg/dm3]



Arkusz2

		



ścieki surowe

oczyszczone + BTX-y

oczyszczone

Pog [mg/dm3]



Arkusz3

		



ścieki surowe

oczyszczone + BTX-y

oczyszczone

Pog [mg/dm3]



Arkusz4

		



Efekt usunięcia fosforu [%]



Arkusz5

		



ChZT [mgO2/dm3]

Pog [mg/dm3]



Arkusz6

		



Efektywność usuwania Pog [%]

55,0



Arkusz7

		



Efektywność usuwania Pog [%]



		



Efektywność usuwania Pog [%]

78,0



		

		Stężenia fosforanów

		Badania z BTX-ami

				ścieki surowe		po warunkach beztlenowych		po warunkach tlenowych

		M   s		8.14		9.38		5.93

		M   s		12.03		8		1.73

		M   s		12.86		21.93		2.14

		M   s		12.3		9.44		2.84

		M   s		15.37		13.07		3.05

		M   s		19.05		9.77		2.18

		M   K		6.23		6.9		1.75

		M   K		3.16		13.43		2.02

		M   K		1.98		6.52		2.16

		M   K		4		7.64		3.47

		M   K+c		9.24		9.84		1.13				synt + komunalne

		M   s+c		28.17		21.99		5.44				ścieki surowe		oczyszczone + BTX-y		oczyszczone

		M   s		26.87		16.6		0.79				26.93		6.86		8.67

		M   s		22.72		15.97		1.69				1.98		0.55		0.57

		M   s		25.33		16.17		1.53				14.46		3.71		4.62

		M   s		24.42		14.57		2.1

		M   s		26.31		11.24		4.95

		M   s+c		46.27		23.12		8.97

		M   s+c		44.01		20.3		6.19

		M   s		26.93		18.9		6.86

		K		2.35		4.74		0.55

		K		10.51		9.17		4.24

		K + c		17.03		13.98		1.79

		K + c		22.53		17.3		5.56

		K		10.97		8.8		2.07

		K + c		18.91		14.5		3.01

		K + c		15.08		57.06		6.52

				17.2		12.7		3.4

				464.63		343.27		94.06

												z cieczami

												ścieki surowe		oczyszczone + BTX-y		oczyszczone

												46.27		8.79		7.83

												9.24		1.13		1.08

												27.76		4.96		4.46





		



ścieki surowe

ocz. beztlenowe

ocz. tlenowe

P-PO43- [mg/dm3]

14,8



		



ścieki surowe

oczyszczone + BTX-y

oczyszczone

P-PO43- [mg/dm3]



		



ścieki surowe

oczyszczone + BTX-y

oczyszczone

P-PO43- [mg/dm3]



		

		Stężenia fosforanów

		Badania bez BTX-ów

				ścieki surowe		po warunkach beztlenowych		po warunkach tlenowych

		M   s		8.14		8.4		6.06

		M   s		12.03		3.5		2.48

		M   s		12.86		11.73		4.05

		M   s		12.3		8.85		3.75

		M   s		15.37		7.22		3.94

		M   s		19.05		10.85		5.37

		M   K		6.23		4.52		5.32

		M   K		3.16		4.94		3.07

		M   K		1.98		6.22		2.62

		M   K		4		6.85		6.39

		M   K+c		9.24		9.83		1.08

		M   s+c		28.17		23.66		5.72

		M   s		26.87		16.07		0.57

		M   s		22.72		16.2		7.1

		M   s		25.33		12.01		0.89

		M   s		24.42		16.95		1.53

		M   s		26.31		11.93		5.28

		M   s+c		46.27		21.85		7.83

		M   s+c		44.01		23.89		4.32

		M   s		26.93		16.1		8.67

		K		2.35		4.42		0.7

		K		10.51		8.79		4.61

		K + c		17.03		14.81		1.46

		K + c		22.53		15.24		1.61

		K		10.97		9.3		1.79

		K + c		18.91		15.88		1.53

		K + c		15.08		54.65		5.38

				17.2		13.5		3.8

				489.97		378.16		106.92





		



ocz. beztlenowe

ocz. tlenowe

ścieki surowe

P-PO43- [mg/dm3]



		

		fosforany po warunkach beztlenowych z BTX-ami i bez

				z BTX-ami		bez BTX-ów						z BTX-ami		bez BTX-ów

		M   s		9.38		8.4						21.93		16.95

		M   s		8		3.5						4.74		3.5

		M   s		21.93		11.73						11.4		9.4

		M   s		9.44		8.85

		M   s		13.07		7.22

		M   s		9.77		10.85

		M   K		6.9		4.52

		M   K		13.43		4.94

		M   K		6.52		6.22

		M   K		7.64		6.85

		M   K+c		9.84		9.83

		M   s+c		21.99		23.66

		M   s		16.6		16.07

		M   s		15.97		16.2

		M   s		16.17		12.01

		M   s		14.57		16.95

		M   s		11.24		11.93

		M   s+c		23.12		21.85

		M   s+c		20.3		23.89

		M   s		18.9		16.1

		K		4.74		4.42

		K		9.17		8.79						z BTX-ami		bez BTX-ów

		K + c		13.98		14.81						57.06		54.65

		K + c		17.3		15.24						9.17		8.79

		K		8.8		9.3						20.6		20.5

		K + c		14.5		15.88

		K + c		57.06		54.65





		



P-PO43- [mg/dm3]



		



P-PO43- [mg/dm3]



		

		fosforany po warunkach tlenowych z BTX-ami i bez

				z BTX-ami		bez BTX-ów						z BTX-ami		bez BTX-ów

		M   s		5.93		6.06						5.93		7.1

		M   s		1.73		2.48						0.55		0.57

		M   s		2.14		4.05						2.4		3.6

		M   s		2.84		3.75

		M   s		3.05		3.94

		M   s		2.18		5.37

		M   K		1.75		5.32

		M   K		2.02		3.07

		M   K		2.16		2.62

		M   K		3.47		6.39

		M   K+c		1.13		1.08

		M   s+c		5.44		5.72

		M   s		0.79		0.57

		M   s		1.69		7.1

		M   s		1.53		0.89

		M   s		2.1		1.53

		M   s		4.95		5.28

		M   s+c		8.97		7.83

		M   s+c		6.19		4.32						z BTX-ami		bez BTX-ów

		M   s		6.86		8.67						8.97		8.67

		K		0.55		0.7						1.13		1.08

		K		4.24		4.61						5		4.2

		K + c		1.79		1.46

		K + c		5.56		1.61

		K		2.07		1.79

		K + c		3.01		1.53

		K + c		6.52		5.38





		



P-PO43- [mg/dm3]



		



P-PO43- [mg/dm3]

5,0



		

		zależność śtężenia fosforanów w ściekach oczyszczonych od stężenia fosforanów w ściekach surowych

				ścieki surowe										surowe

						z BTX-ami		bez BTX-ów								with BTX-s		without BTX-s

		M   s		8.14		5.93		6.06				M   s

		M   s		12.03		1.73		2.48				M   s

		M   s		12.86		2.14		4.05				M   s

		M   s		12.3		2.84		3.75				M   s		3.16		1.69		1.53

		M   s		15.37		3.05		3.94				M   s		4		1.73		1.79

		M   s		19.05		2.18		5.37				M   s		6.23		1.75		2.48

		M   K		6.23		1.75		5.32				M   K		10.97		2.02		2.62

		M   K		3.16		2.02		3.07				M   K		12.03		2.07		3.07

		M   K		1.98		2.16		2.62				M   K		12.3		2.1		3.75

		M   K		4		3.47		6.39				M   K		12.86		2.14		3.94

		M   K+c		9.24		1.13		1.08				M   s		15.37		2.16		4.05

		M   s+c		28.17		5.44		5.72				M   s		19.05		2.18		5.28

		M   s		26.87		0.79		0.57				M   s		22.72		2.84		5.32

		M   s		22.72		1.69		7.1				M   s		24.42		3.05		5.37

		M   s		25.33		1.53		0.89				M   s		25.33		3.47		6.06

		M   s		24.42		2.1		1.53				K

		M   s		26.31		4.95		5.28				K

		M   s+c		46.27		8.97		7.83

		M   s+c		44.01		6.19		4.32

		M   s		26.93		6.86		8.67								z BTX-ami		bez BTX-ów

		K		2.35		0.55		0.7				M   K+c		9.24		1.13		1.08

		K		10.51		4.24		4.61				M   s+c		10.51		1.79		1.46

		K + c		17.03		1.79		1.46				M   s+c		15.08		3.01		1.53

		K + c		22.53		5.56		1.61				M   s+c		17.03		4.24		1.61

		K		10.97		2.07		1.79				M   s		18.91		5.44		4.32

		K + c		18.91		3.01		1.53				K		22.53		5.56		4.61

		K + c		15.08		6.52		5.38				K + c		26.93		6.19		5.38

												K + c		28.17		6.52		5.72

												K + c		44.01		6.86		7.83

												K + c		46.27		8.97		8.67





		



z BTX-ami

bez BTX-ów

P-PO43- w ść. surowych [mg/dm3]

P-PO43- w ść.oczyszczonych [mg/dm3]

fosforany w ść. ocz. od fosforanów w ść. Surowych (ścieki + ciecze)



		



with BTX-s

without BTX-s

P-PO43- influent [mg/L]

P-PO43- effluent [mg/L]



		



z BTX-ami

bez BTX-ów

P-PO43- w ściekach surowych [mg/dm3]

P-PO43- w ściekach oczyszczonych  [mg/dm3]



		

		zależność śtężenia fosforanów w ściekach oczyszczonych od stężenia fosforu ogólnego w ściekach surowych

				ścieki surowe										ścieki surowe

						z BTX-ami		bez BTX-ów								z BTX-ami		bez BTX-ów

		M   s		11.3		5.93		6.06				M   s		4.78		0.55		0.57

		M   s		12.67		1.73		2.48				M   s		5.62		0.79		0.7

		M   s		12.45		2.14		4.05				M   s

		M   s		11.96		2.84		3.75				M   s		7.74		1.69		1.53

		M   s		15.51		3.05		3.94				M   s		7.89		1.73		1.79

		M   s		18.1		2.18		5.37				M   s		11.3		1.75		2.48

		M   K		7.89		1.75		5.32				M   K		11.96		2.02		2.62

		M   K		7.74		2.02		3.07				M   K		12.45		2.07		3.07

		M   K		6.7		2.16		2.62				M   K		12.67		2.1		3.75

		M   K		4.78		3.47		6.39				M   K		14.2		2.14		3.94

		M   K+c		11.6		1.13		1.08				M   s		15.51		2.16		4.05

		M   s+c		29.68		5.44		5.72				M   s		18.1		2.18		5.28

		M   s		28.35		0.79		0.57				M   s		25.17		2.84		5.32

		M   s		25.17		1.69		7.1				M   s		26.02		3.05		5.37

		M   s		28.3		1.53		0.89				M   s		26.51		3.47		6.06

		M   s		26.02		2.1		1.53				K		28.3		4.95		6.39

		M   s		26.51		4.95		5.28				K

		M   s+c		47.15		8.97		7.83

		M   s+c		46.61		6.19		4.32

		M   s		27.3		6.86		8.67

		K		5.62		0.55		0.7

		K		12.8		4.24		4.61

		K + c		19.38		1.79		1.46

		K + c		25.79		5.56		1.61

		K		14.2		2.07		1.79

		K + c		23.73		3.01		1.53

		K + c		18.41		6.52		5.38

														ścieki surowe

																z BTX-ami		bez BTX-ów

												M   K+c		11.6		1.13		1.08

												M   s+c		12.8		1.79		1.46

												M   s+c		18.41		3.01		1.53

												M   s+c		19.38		4.24		1.61

												M   s		23.73		5.44		4.32

												K		25.79		5.56		4.61

												K + c		27.3		6.19		5.38

												K + c		29.68		6.52		5.72

												K + c		46.61		6.86		7.83

												K + c		47.15		8.97		8.67





		



z BTX-ami

bez BTX-ów

Pog w ściekach surowych [mg/dm3]

P-PO43- w ściekach oczyszczonych [mg/dm3]



		



z BTX-ami

bez BTX-ów

Pog w ściekach surowych [mg/dm3]

P-PO43- w ściekach oczyszczonych [mg/dm3]
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		1.18

		1.4

		1.48

		1.49

		1.52

		1.53

		1.55

		1.77

		1.85

		1.92

		1.92

		1.96

		2.21

		2.43

		2.59

		2.69

		2.74

		3.14

		3.19

		3.53

		3.66

		3.81

		3.89

		4.09



BTX's sum [mg/L]

N-NH4+ [mg/L]

0.31

0.38

0.53

0.56

0.57

1.24

1.42

1.45

2.04

2.56

3.23

3.37

3.78

3.82

4.1

5.64

7.08

13.07

13.25

14.31

17.22

20.7

24.87

25.34



Arkusz1

		

		Stężenia BTX-ów - suma w mg/dm3

		Badania z BTX-ami i bez

				ścieki surowe		po procesie beztlenowym		oczyszczone				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie beztlenowym

		m-S		1.53		0.18						0.78		0.18						5.32		3.11

		m-S		1.55		0.74						1.18		0.45						0.78		0.18

		m-S		1.18		0.78						1.48		0.74						2.49		1.34

		m-S		1.52		0.84						1.49		0.78

		m-S		1.92		1.04						1.52		0.8

		m-S		2.21		0.86						1.53		0.84

		m-K		3.66		2.38						1.55		0.86

		m-K		3.14		1.86						1.77		0.96

		m-K		2.43		2.16						1.85		0.96

		m-K		2.59		1.77						1.92		1

		m-K+c		2.69		1.93						1.92		1.04

		m-S+c		3.81		2.26						1.96		1.2

		m-S -T		1.85		1						2.21		1.39

		m-S- T		1.77		1.2						2.43		1.45

		m-S -T		1.48		0.96						2.59		1.47

		m-S-T		1.49		0.96						2.69		1.57

		m-S		0.78		0.45						2.74		1.6

		m-S+c		5.11		1.62						3.14		1.62

		m-S+c		3.53		2.11						3.19		1.77

		m-S		3.19		1.57						3.53		1.86

		K		5.32		3.11						3.66		1.93

		K		1.92		1.47						3.81		2.11

		K+c		4.09		1.45						3.89		2.16

		K+c		3.89		1.39						4.09		2.26

		K -T		1.96		0.8						5.11		2.38

		K+c		2.74		1.6						5.32		3.11

		K+c		1.4		0.68				suma		67.35		36.31

										śred		2.49		1.34

		Efekt usunięcia  po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym				us. %				us. %						po procesie beztlenowym		po procesie tlenowym

		m-S		1.53		0.18				88.23						11.11				68.3		0

		m-S		1.55		0.74				52.26				23.44						23.44		0

		m-S		1.18		0.78				33.9				28.25						44.5		0

		m-S		1.52		0.84				44.74				32.2

		m-S		1.92		1.04				45.83				32.93

		m-S		2.21		0.86				61.09				33.9

		m-K		3.66		2.38				34.97				34.97

		m-K		3.14		1.86				40.76				35.14

		m-K		2.43		2.16				11.11				35.57

		m-K		2.59		1.77				32.93				40.23

		m-K+c		2.69		1.93				28.25				40.68

		m-S+c		3.81		2.26				40.68				40.76

		m-S -T		1.85		1				45.95				41.54

		m-S- T		1.77		1.2				32.2				41.61

		m-S -T		1.48		0.96				35.14				42.3

		m-S-T		1.49		0.96				35.57				44.74

		m-S		0.78		0.45				42.3				45.83																						po procesie beztlenowym		po procesie tlenowym

		m-S+c		5.11		1.62				68.3				45.95																						44.5		0

		m-S+c		3.53		2.11				40.23				50.78																						23.44		0

		m-S		3.19		1.57				50.78				51.43																						68.3

		K		5.32		3.11				41.54				52.26

		K		1.92		1.47				23.44				59.18

		K+c		4.09		1.45				64.55				61.09

		K+c		3.89		1.39				64.27				64.27

		K -T		1.96		0.8				59.18				64.55

		K+c		2.74		1.6				41.61				68.3

		K+c		1.4		0.68				51.43						88.23

														1111.9

														44.5





Arkusz1

		



Suma BTX-ów [mg/dm3]



Arkusz2

		0		0

		0		0



Suma BTX-ów [mg/dm3]

0

0



Arkusz3

		



Usunięcie [%]



Arkusz4

		0		0

		0		0



po procesie beztlenowym

Usunięcie [%]

0

0



Arkusz5

		Scieki surowe								po warunkach beztlenowych z osadem								po warunkach beztlenowych bez osadu								po warunkach tlenowych										Benzen		ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												Toluen																p-Ksylen																o-Ksylen

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen						1274.9		760.6		657.9												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego

		390.6		379.9		373.3		383.6		7.4		11.4		75.4		82.2		6.8		8.3		43.2		50.1						1.5		1.9						254.9		191		151.2												2368.6		1831.6		1012.9												1113.3		768.9		332.7												1236.4		846.5		465.7

		401.5		390.6		377.7		380.8		191		174.5		171.1		198.4																0.9						597		364.1		325.9												255		174.5		106.1												373.3		171.1		43.2												319.3		158.7		83.2

		257.9		255		302.7		365.9		206		184.7		180.7		204.9		151.2		106.1		39.1		83.2				2.98																										1131.2		613		460.2												607		344.1		188.1												603.1		392.7		240.5

		386.6		382.7		375.1		376.5		206.3		200.7		205.6		232		195.1		156		103.1		126.2						2		2.2

		485.1		481.5		472		476.6		273.6		251.4		240.9		276.2		257.8		207.1		137.7		170.2				1.4		4.1		4.2

		579.9		571.4		531.2		522.9		231.3		216.5		201.9		208.7		218.6		182.5		132.9		145.2				1.3		4.5		4.8

		906.9		947.1		893.9		910.2		601.4		580.7		573.6		632.5		543.7		451.3		321.3		401.8				0.8		2.1		2.2

		607.3		662.9		629.3		1236.4		369.1		394.7		381.8		710.1		300.9		273.1		176.5		465.7

		645.9		596.9		584.3		599.6		562		521.9		522.7		557.8		507.9		380.4		253.5		325.3		1.3		2.4		12.9		12.5

		688.5		646.7		628.3		622.5		435.7		412.6		446.9		479.6		352.4		274.9		189.8		228						1.2		1.8

		656.3		794.7		625.9		615.1		515.1		548.6		421.4		447.9		467		448.1		236.7		267.4				0.9		1.2		1.7

		743.3		1688.7		714.1		668.3		422.6		930.7		428.9		481.6		377.5		724.1		259.3		306.2				5.2

		814.2		868.8		699.9		711.8		482.8		512.7		448.6		507.3		477.4		458.8		332.7		440.8				2.9		5.7		8.4

				1853.29								1004.3								871.8

				1768.4								1197.5								1012.9								2.44

				1482.4								956.3								754.7								2.42

				1488.9								962.5								763								0.8

				778.5								447.4								424.4								1.3

		499.8		2368.6		1113.3		1124.9		437.3		1831.6		768.9		846.5												1.29

		254.9		1885.4		685.4		707.4		203.6		982.3		424.1		502.6		205.6		913		314		405.5

		645.3		1261.3		678.4		603.7		321		587.6		321.1		337.5		321.1		536.1		222.2		248.3						1		0.9

		1274.9		2001.3		1083.3		963.1		760.6		1182.1		553.4		610.8		657.9		892.4		309.5		356.6

		108		799.7		440.1		574.8		456.9		410.8		251.9		352.5		438.1		354.9		167.7		246.3						0.9		1.3

		834.6		2168.6		550.2		525		399.6		520.2		250.2		280.1		193.7		219		77.9		93.7				0.3		0.4		0.3

		728		1702		757.5		697.7		247.6		555.1		271.6		294.4		230.8		461.3		176.6		197.7				0.8		1		1.1

				1955.2								801.68								499.1								1.1

		665.6		1403.8		408.9		264.6		383		739.52		245.2		236.2		334.3		552.7		135.5		134.4				0.8		0.5		0.6

		557.2		88.2		433.1		319.3		296.7		44.4		184.8		158.7		279.4		38.4		132.9		117.9

		ścieki surowe

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-Ksylen		o-Ksylen												po warunkach beztlenowych z osadem																				po warunkach beztlenowych bez osadu

		108		88.2		302.7		264.6		1274.9		2368.6		1113.3		1236.4												Benzen		Toluen		p-ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen

		254.9		255		373.3		319.3		254.9		255		373.3		319.3												7.4		11.4		75.4		82.2				760.6		1831.6		768.9		846.5				6.8		8.3		39.1		50.1				657.9		1012.9		332.7		465.7

		257.9		379.9		375.1		365.9		597		1131.2		607		603.1												191		44.4		171.1		158.7				191		174.5		171.1		158.7				151.2		38.4		43.2		83.2				151.2		106.1		43.2		83.2

		386.6		382.7		377.7		376.5																				203.6		174.5		180.7		198.4				364.1		613		344.1		392.7				193.7		106.1		77.9		93.7				325.9		460.2		188.1		240.5

		390.6		390.6		408.9		380.8																				206		184.7		184.8		204.9														195.1		156		103.1		117.9

		401.5		481.5		433.1		383.6																				206.3		200.7		201.9		208.7														205.6		182.5		132.9		126.2

		485.1		571.4		440.1		476.6																				231.3		216.5		205.6		232														218.6		207.1		132.9		134.4

		499.8		596.9		472		522.9																				247.6		251.4		240.9		236.2														230.8		219		135.5		145.2

		557.2		646.7		531.2		525																				273.6		394.7		245.2		276.2														257.8		273.1		137.7		170.2

		579.9		662.9		550.2		574.8																				296.7		410.8		250.2		280.1														279.4		274.9		167.7		197.7

		607.3		778.5		584.3		599.6																				321		412.6		251.9		294.4														300.9		354.9		176.5		228

		645.3		794.7		625.9		603.7																				369.1		447.4		271.6		337.5														321.1		380.4		176.6		246.3

		645.9		799.7		628.3		615.1																				383		512.7		321.1		352.5														334.3		424.4		189.8		248.3

		656.3		868.8		629.3		622.5																				399.6		520.2		381.8		447.9														352.4		448.1		222.2		267.4

		665.6		947.1		678.4		668.3																				422.6		521.9		421.4		479.6														377.5		451.3		236.7		306.2

		688.5		1261.3		685.4		697.7																				435.7		548.6		424.1		481.6														438.1		458.8		253.5		325.3

		728		1403.8		699.9		707.4																				437.3		555.1		428.9		502.6														467		461.3		259.3		356.6

		743.3		1482.4		714.1		711.8																				456.9		580.7		446.9		507.3														477.4		499.1		309.5		401.8

		814.2		1488.9		757.5		910.2																				482.8		587.6		448.6		557.8														507.9		536.1		314		405.5

		834.6		1688.7		893.9		963.1																				515.1		739.52		522.7		610.8														543.7		552.7		321.3		440.8

		906.9		1702		1083.3		1124.9																				562		801.68		553.4		632.5														657.9		724.1		332.7		465.7

		1274.9		1768.4		1113.3		1236.4																				601.4		930.7		573.6		710.1																754.7

				1853.29																								760.6		956.3		768.9		846.5																763

				1885.4																										962.5																				871.8

				1955.2																										982.3																				892.4

				2001.3																										1004.3																				913

				2168.6																										1182.1																				1012.9

				2368.6																										1197.5

		13132.3		31672.49		13357.9		13386.1																						1831.6

		597		1131.2		607		603.1																				8010.6		17164.4		7570.7		8638.5														6517.2		11964.4		3762.1		4810.5

																												364.1		613		344.1		392.7														325.9		460.2		188.1		240.5

		ubytek stężenia BTX-ów wściekach po etapie oczyszczania beztlenowego.																		Adsorpcja

		Benzen		Toluen		p-Ksylen		o-Ksylen												Benzen		Toluen		p-Ksylen		o-Ksylen

		48		57		69		60												21		45		75		48

		41		62		88		74												10		25		45		39

		45		59		76		65												15		36		59		44





Arkusz5

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]

607,0

597,0



Arkusz6

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]

613,0



		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]



		



Stężenie benzenu [mg/dm3]

597,0



		



Stężenie toluenu [mg/dm3]



		



Stężenie p-Ksylenu [mg/dm3]



		



Stężenie o-Ksylenu [mg/dm3]



		0		0

		0		0

		0		0

		0		0



Benzen

Toluen

p-Ksylen

o-Ksylen

Obniżenie stężenia [%]

0

0

0

0



		



Benzen

Toluen

p-Ksylen

o-Ksylen

Adsorpcja [%]



																																				BTX		ChZT

				Suma VTX w mg/l								BTX		ChZT																						po procesie beztlenowym		po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie tlenowym																						0.18		210.4

		m-S		1.53		0.18						0.78		40.2																						0.45		269.9

		m-S		1.55		0.74						1.18		56.8																						0.68		304

		m-S		1.18		0.78						1.4		63.7																						0.74		370.2

		m-S		1.52		0.84						1.48		67.9																						0.78		657.1

		m-S		1.92		1.04						1.49		76.2																						0.8		669.8

		m-S		2.21		0.86						1.52		86.1																						0.84		696.2

		m-K		3.66		2.38						1.53		86.9																						0.86		704.5

		m-K		3.14		1.86						1.55		87.2																						0.96		723.1

		m-K		2.43		2.16						1.77		96																						0.96		735.5

		m-K		2.59		1.77						1.85		96.1																						1		744.1

		m-K+c		2.69		1.93						1.92		148.7																						1.04		772.8

		m-S+c		3.81		2.26						1.92		164.4																						1.2		775

		m-S -T		1.85		1						1.96		172.9																						1.39		842.8

		m-S- T		1.77		1.2						2.21		175																						1.45		846.9

		m-S -T		1.48		0.96						2.43		175.1																						1.47		852.6

		m-S-T		1.49		0.96						2.59		211.6																						1.57		911.3

		m-S		0.78		0.45						2.69		251																						1.6		966.7

		m-S+c		5.11		1.62						2.74		251																						1.62		999.6

		m-S+c		3.53		2.11						3.14		269.2																						1.77		1018.4

		m-S		3.19		1.57						3.19		278																						1.86		1037.5

		K		5.32		3.11						3.53		312																						1.93		1156.9

		K		1.92		1.47						3.66		401.8																						2.11		1203.2

		K+c		4.09		1.45						3.81		514.7																						2.16		1216.7

		K+c		3.89		1.39						3.89		630.7																						2.26		1257.9

		K -T		1.96		0.8						4.09		664																						2.38		1271.2

		K+c		2.74		1.6						5.11		770.7																										3.11		1523.4

		K+c		1.4		0.68						5.32		896.1

				BTX		Pog

				ścieki surowe		oczyszczone + BTX-y																				BTX

				0.78		1.93																				ścieki surowe		po warunkach tlenowych																				ścieki surowe		ścieki + BTX-y

				1.18		2.18																				0.78		0.55																				0.78

				1.4		2.21																				1.18		0.79																				1.18

				1.48		2.23																				1.4		1.13																				1.4		0.35

				1.49		2.6																				1.48		1.53																				1.48		0.56

				1.52		2.85																				1.49		1.69																				1.49		0.56

				1.53		2.91																				1.52		1.73																				1.52		1.12

				1.55		3.04																				1.53		1.75																				1.53		1.12

				1.77		3.05																				1.55		1.79																				1.55		1.4

				1.85		3.14																				1.77		2.02																				1.77		3.36

				1.92		3.37																				1.85		2.07																				1.85		3.78

				1.92		3.56																				1.92		2.1																				1.92		8.96

				1.96		3.86																				1.92		2.14																				1.92		9.24

				2.21		4.09																				1.96		2.16																				1.96		12.1

				2.43		4.23																				2.21		2.18																				2.21		15.9

				2.59		4.26																				2.43		2.84																				2.43		18.2

				2.69		4.67																				2.59		3.01																				2.59		18.34

				2.74		5.44																				2.69		3.05																				2.69		21.43

				3.14		5.95																				2.74		3.47																				2.74		23.53

				3.19		6.35																				3.14		4.24																				3.14		34.45

				3.53		6.43																				3.19		4.95																				3.19		47.3

				3.66		6.92																				3.53		5.44																				3.53		54.9

				3.81		7.07																				3.66		5.56																ścieki surowe		ścieki + BTX-y		3.66

				3.89		7.59																				3.81		5.93														0						3.81

				4.09		8.51																				3.89		6.19																1.18		0.31		3.89

				5.11		9.55																				4.09		6.52																1.4		0.38		4.09

				5.32		10.63																								5.11		6.86												1.48		0.53		5.11

																														5.32		8.97												1.49		0.56		5.32

																																												1.52		0.57

				Suma VTX w mg/l		Efekt usuwania TKN																																						1.53		1.24

				ścieki surowe		ścieki + BTX-y																						Suma BTX		efekt usunięcia P														1.55		1.42

				0.78		98.98																						ścieki surowe		BTX-y														1.77		1.45

				1.18		98.87																						0.78		93.19														1.85		2.04

				1.4		98.59																						1.18		88.9														1.92		2.56

				1.48		98.18																						1.4		88.75														1.92		3.23

		1.92		1.49		97.91																						1.48		88.28														1.96		3.37

		2.21		1.52		96.63																						1.49		85.86														2.21		3.78

		3.66		1.53		96.14																						1.52		83.72														2.43		3.82

		3.14		1.55		95.22																						1.53		83.2														2.59		4.1

		2.43		1.77		90.69																						1.55		78.67														2.69		5.64

		2.59		1.85		82.63																						1.77		77.45														2.74		7.08

		2.69		1.92		72.35																						1.85		77.08														3.14		13.07

		3.81		1.96		67.02																						1.92		76.18														3.19		13.25

				2.74		66.48																						1.92		76.17														3.53		14.31

				3.19		63.61																						1.96		75.75														3.66		17.22

				3.53		58.63																						2.21		75.11														3.81		20.7

				3.89		56.32																						2.43		74.91														3.89		24.87

				4.09		50.41																						2.59		73.17														4.09		25.34

				5.11		50.27																						2.69		72.93												35.56

				5.32		44.48																						2.74		71.99												36.05

																								0.78				3.14		71.19

																												3.19		70.21

																												3.53		68.83

																												3.66		50.39

																												3.81		48.12

																												3.89		47.35

																												4.09

																								5.11		36.42

																								5.32		27.22





		



BTX's sum  [mg/L]

COD [mgO2/L]



		



Suma BTX [mg/dm3]

ChZT [mgO2/dm3]



		



BTX's sum [mg/L]

PTot [mg/L]



		



Suma BTX [mg/dm3]

P-PO43- [mg/dm3]



		



Suma BTX [mg/dm3]

TKN [mg/dm3]



		



BTX's sum [mg/L]

N-NH4+ [mg/L]



		



Suma BTX [mg/dm3]

Efektywność usuwania TKN [%]



		



Suma BTX [mg/dm3]

Efektywność usunięcia P [%]



		BtX- i toluen

						po procesie beztlenowym																																																																								ubytek stężenia po war. Beztlenowych

				ścieki surowe		z osadem		różnica		ubytek %														po procesie beztlenowym																						z osadem		bez osadu		różnicca - zatrzymane na osadzie																												z osadem czynnym		bez osadu czynnego

		m-S		1.53		0.18		1.35		88												ścieki surowe		z osadem		bez osadu,				ścieki surowe		po procesie beztlenowym z osadem		po procesie beztlenowym bez osadu,												0.18		0.11		0.03		16																		15.5								68		85

		m-S		1.55		0.74		0.81		52.5										m-S		0.78		0.18		0.11				5.32		3.11		2.22												0.45		0.38		0.07		15.5		z osadem		bez osadu		różnicca - BTX-y zatrzymane na osadzie czynnym												16								23		37

		m-S		1.18		0.78		0.4		33.8						3.8				m-S		1.18		0.45		0.38				0.78		0.45		0.38												0.68		0.42		0.11		16.2		3.11		2.22		0.89												16.2								44		57

		m-S		1.52		0.84		0.68		44.7						7				m-S		1.4		0.68		0.42				2.55		1.42		1.05												0.74		0.5		0.13		17.5		0.45		0.11		0.03												17.5

		m-S		1.92		1.04		88		45.8						7.5				m-S		1.48		0.74		0.5																				0.78		0.57		0.18		23		1.38		1.01		0.4												22

		m-S		2.21		0.86		1.35		61						7.6				m-S		1.49		0.78		0.57																				0.8		0.58		0.19		24																		22

		m-K		3.66		2.38		1.28		35						7.9				m-S		1.52		0.8		0.58																				0.84		0.58		0.2		24																		22.5

		m-K		3.14		1.86		1.28		41						8.1				m-K		1.53		0.84		0.58																				0.86		0.68		0.21		24																		23

		m-K		2.43		2.16		0.27		11						8.2				m-K		1.55		0.86		0.68																				0.96		0.75		0.24		25																		24

		m-K		2.59		1.77		0.82		32						10.7				m-K		1.77		0.96		0.75																				0.96		0.76		0.26		27																		24

		m-K+c		2.69		1.93		0.76		28						13.4				m-K		1.85		0.96		0.76																				1		0.77		0.26		26																		24

		m-S+c		3.81		2.26		1.55		41						13.5				m-K+c		1.92		1		0.77																				1.04		0.87		0.27		25																		25

		m-S -T		1.85		1		0.85		46						14				m-S+c		1.92		1.04		0.87																				1.2		1.01		0.27		22.5																		25

		m-S- T		1.77		1.2		0.57		32						14.2				m-S -T		1.96		1.2		1.01																				1.39		1.05		0.3		22																		26

		m-S -T		1.48		0.96		0.52		35						15.3				m-S- T		2.21		1.39		1.05																				1.45		1.07		0.32		22																		27

		m-S-T		1.49		0.96		0.53		36						15.9				m-S -T		2.43		1.45		1.07																				1.47		1.16		0.4		27																		27

		m-S		0.78		0.45		0.33		42						16.1				m-S-T		2.59		1.47		1.16																				1.57		1.21		0.44		28																		28

		m-S+c		5.11		1.62		3.49		68						16.7				m-S		2.69		1.57		1.21																				1.6		1.22		0.51		32																		32

		m-S+c		3.53		2.11		1.42		40						17.1				m-S+c		2.74		1.6		1.22																				1.62		1.33		0.59		36																		34

		m-S		3.19		1.57		1.62		51						18				m-S+c		3.14		1.62		1.33																				1.77		1.42		0.64		36																		35

		K		5.32		3.11		2.21		42						19				m-S		3.19		1.77		1.42																				1.86		1.47		0.66		35																		36

		K		1.92		1.47		0.45		23						20.4				K		3.53		1.86		1.47																				1.93		1.67		0.69		36																		36

		K+c		4.09		1.45		2.64		65						21.3				K		3.66		1.93		1.67																				2.11		1.72		0.72		34																		36

		K+c		3.89		1.39		2.5		64						27.8				K+c		3.81		2.11		1.72																				2.16		1.84		0.87		40																		39

		K -T		1.96		0.8		1.16		59						28.4				K+c		3.89		2.16		1.84																				2.26		2.22		0.89		39																		40

		K+c		2.74		1.6		1.14		42						33.9				K -T		4.09		2.26		2.22																				2.38																								672.7

		K+c		1.4		0.68		0.72		51										K+c		5.11		2.38		25.25																				3.11																								27

																				K+c		5.32		3.11																						37.17		25.36		9.6

																						68.75		36.99		50.61

						po procesie beztlenowym														śred		2.55		1.38		1.05		0.4

						z osadem		bez osadu,		różnicca - zatrzymane na osadzie		% wartości początkowej

						0.18		0.11		0.07		4.6										po procesie beztlenowym

						0.74														ścieki surowe		bez osadu		różnica		ubytek %

						0.78		0.38		0.4		33.9						m-S		1.53		0.11		0.36		93

						0.84		0.58		0.26		17.1						m-S		1.55				0.71

						1.04		0.77		0.27		14						m-S		1.18		0.38		0.73		37

						0.86		0.68		0.18		8.1						m-S		1.52		0.58		0.73		40

						2.38		1.72		0.66		18						m-S		1.92		0.77		0.76		43

						1.86		1.22		0.64		20.4						m-S		2.21		0.68		0.8		46

						2.16		1.47		0.69		28.4						m-K		3.66		1.72		0.83		47

						1.77		1.05		0.72		27.8						m-K		3.14		1.22		0.94		48

						1.93		1.42		0.51		19						m-K		2.43		1.47		0.96		49

						2.26		1.67		0.59		15.9						m-K		2.59		1.05		0.98		49

						1		0.87		0.13		7						m-K+c		2.69		1.42		1.15		53

						1.2		1.01		0.19		10.7						m-S+c		3.81		1.67		1.27		53

						0.96		0.75		0.21		14.2						m-S -T		1.85		0.87		1.42		56

						0.96		0.76		0.2		13.4						m-S- T		1.77		1.01		1.46		58

						0.45		0.42		0.03		3.8						m-S -T		1.48		0.75		1.53		58

						1.62												m-S-T		1.49		0.76		1.54		58

						2.11		1.84		0.27		7.6						m-S		0.78		0.42		1.58		59

						1.57		1.33		0.24		7.5						m-S+c		5.11				1.69		59

						3.11		2.22		0.89		16.7						m-S+c		3.53		1.84		1.86		60

						1.47		1.21		0.26		13.5						m-S		3.19		1.33		1.92		61

						1.45		0.58		0.87		21.3						K		5.32		2.22		1.94		62

						1.39		1.07		0.32		8.2						K		1.92		1.21		2.14		68

						0.8		0.5		0.3		15.3						K+c		4.09		0.58		2.82		69

						1.6		1.16		0.44		16.1						K+c		3.89		1.07		3.1		72

						0.68		0.57		0.11		7.9						K -T		1.96		0.5		3.51		74

																		K+c		2.74		1.16				85

																		K+c		1.4		0.57		36.73		1364

																										57%
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Suma BTX-ów [mg/dm3]

1,42

1,05
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Ubytek stężenia [%]



		

		Toluen - próby z cieczami

						po warunkach beztlenowych

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami

				298.5		1688.7		624.7		930.7

				237.4		794.7		82.3		548.6

				454.5		2368.6		161.7		1831.6

				625.3		1885.2		180		982.3

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami				surowe		surowe + BTX-y		po prcesie beztlenowym bez BTX-ów		po procesie beztlenowym z BTX-ami

				237.4		794.7		82.3		548.6				625.3		2368.6		624.7		1831.6

				298.5		1688.7		161.7		930.7				237.4		794.7		82.3		548.6

				454.5		1885.2		180		982.3				403.9		1684.3		262.2		1073.3

				625.3		2368.6		624.7		1831.6

				1615.7		6737.2		1048.7		4293.2

				403.9		1684.3		262.2		1073.3





		0		0		0

		0		0		0

		0		0		0

		0		0		0



Toluen [mg/dm3]



		0		0

		0		0

		0		0

		0		0



ścieki surowe

surowe + BTX-y

po war. beztl.

po war. beztl. Z BTX-ami

Toluen [mg/dm3]

0

0

0

0



		

		BTX-y w ściekach do biologi z oczyszczalni ścieków

		benzen		toluen		p-ksylen		o-ksylen

				237.4		7.7		9.7

				4.2		0.9

				4.4		1.1		1.4

				5.1		1.3		1.1

				10.31

				10.1

		ChZT ścieków z dodatkiem BTX-ów przes oczyszczaniem -głównie toluen

																wzrost ChZT o średnio 82 %

		ChZT		ChZT + BTX-y		BTX-y w mg/l		% wzr				ChZT		ChZT + BTX-y

		481.52		1437.1		1.95		189				1080.9		1621.4

		681.2		1557.2		1.62		128				481.52		1018.4

		708.3		1572		1.53		122		śred		771.2		1405.6

		669.6		1212.6		0.87		81

		1046.5		1420.2		5.11		36

		1080.9		1621.4		3.53		50

		730.2		1018.4		3.19		39

								645

								92%

				Pog

				surowe		ocz.+BTX		ocz.				usunięcie %						P-PO$		beztl		tlen.

		m-S		28.35		1.93		1.32				93.19				M   s		26.87		16.6		0.79

		m-S		25.17		3.56		7.38				85.86				M   s		22.72		15.97		1.69

		m-S		28.3		3.14		3.05				88.9				M   s		25.33		16.17		1.53

		m-S		26.02		3.05		2.71				88.28				M   s		24.42		14.57		2.1

		m-S		26.51		6.43		6.78				75.75				K		10.97		8.8		2.07

		K		14.2		4.23		3.02				70.21

										28.35		93.19						26.87		0.79

										25.17		85.86						22.72		1.69

										28.3		88.9						25.33		1.53

										26.02		88.28						24.42		2.1

										26.51		75.75						10.97		2.07

										14.2		70.21



po war.beztl. Z BTX-ami



		



ChZT [mgO2/dm3]
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BTX's sum [mg/L]

TKN [mg/L]

0.35

0.56

0.56

1.12

1.12

1.4

3.36

3.78

8.96

9.24

12.1

15.9

18.2

18.34

21.43

23.53

34.45

47.3

54.9



Arkusz1

		

		Stężenia BTX-ów - suma w mg/dm3

		Badania z BTX-ami i bez

				ścieki surowe		po procesie beztlenowym		oczyszczone				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie beztlenowym

		m-S		1.53		0.18						0.78		0.18						5.32		3.11

		m-S		1.55		0.74						1.18		0.45						0.78		0.18

		m-S		1.18		0.78						1.48		0.74						2.49		1.34

		m-S		1.52		0.84						1.49		0.78

		m-S		1.92		1.04						1.52		0.8

		m-S		2.21		0.86						1.53		0.84

		m-K		3.66		2.38						1.55		0.86

		m-K		3.14		1.86						1.77		0.96

		m-K		2.43		2.16						1.85		0.96

		m-K		2.59		1.77						1.92		1

		m-K+c		2.69		1.93						1.92		1.04

		m-S+c		3.81		2.26						1.96		1.2

		m-S -T		1.85		1						2.21		1.39

		m-S- T		1.77		1.2						2.43		1.45

		m-S -T		1.48		0.96						2.59		1.47

		m-S-T		1.49		0.96						2.69		1.57

		m-S		0.78		0.45						2.74		1.6

		m-S+c		5.11		1.62						3.14		1.62

		m-S+c		3.53		2.11						3.19		1.77

		m-S		3.19		1.57						3.53		1.86

		K		5.32		3.11						3.66		1.93

		K		1.92		1.47						3.81		2.11

		K+c		4.09		1.45						3.89		2.16

		K+c		3.89		1.39						4.09		2.26

		K -T		1.96		0.8						5.11		2.38

		K+c		2.74		1.6						5.32		3.11

		K+c		1.4		0.68				suma		67.35		36.31

										śred		2.49		1.34

		Efekt usunięcia  po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym				us. %				us. %						po procesie beztlenowym		po procesie tlenowym

		m-S		1.53		0.18				88.23						11.11				68.3		0

		m-S		1.55		0.74				52.26				23.44						23.44		0

		m-S		1.18		0.78				33.9				28.25						44.5		0

		m-S		1.52		0.84				44.74				32.2

		m-S		1.92		1.04				45.83				32.93

		m-S		2.21		0.86				61.09				33.9

		m-K		3.66		2.38				34.97				34.97

		m-K		3.14		1.86				40.76				35.14

		m-K		2.43		2.16				11.11				35.57

		m-K		2.59		1.77				32.93				40.23

		m-K+c		2.69		1.93				28.25				40.68

		m-S+c		3.81		2.26				40.68				40.76

		m-S -T		1.85		1				45.95				41.54

		m-S- T		1.77		1.2				32.2				41.61

		m-S -T		1.48		0.96				35.14				42.3

		m-S-T		1.49		0.96				35.57				44.74

		m-S		0.78		0.45				42.3				45.83																						po procesie beztlenowym		po procesie tlenowym

		m-S+c		5.11		1.62				68.3				45.95																						44.5		0

		m-S+c		3.53		2.11				40.23				50.78																						23.44		0

		m-S		3.19		1.57				50.78				51.43																						68.3

		K		5.32		3.11				41.54				52.26

		K		1.92		1.47				23.44				59.18

		K+c		4.09		1.45				64.55				61.09

		K+c		3.89		1.39				64.27				64.27

		K -T		1.96		0.8				59.18				64.55

		K+c		2.74		1.6				41.61				68.3

		K+c		1.4		0.68				51.43						88.23

														1111.9

														44.5





Arkusz1

		



Suma BTX-ów [mg/dm3]



Arkusz2

		



Suma BTX-ów [mg/dm3]
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Usunięcie [%]



Arkusz4

		



po procesie beztlenowym

Usunięcie [%]



Arkusz5

		Scieki surowe								po warunkach beztlenowych z osadem								po warunkach beztlenowych bez osadu								po warunkach tlenowych										Benzen		ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												Toluen																p-Ksylen																o-Ksylen

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen						1274.9		760.6		657.9												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego

		390.6		379.9		373.3		383.6		7.4		11.4		75.4		82.2		6.8		8.3		43.2		50.1						1.5		1.9						254.9		191		151.2												2368.6		1831.6		1012.9												1113.3		768.9		332.7												1236.4		846.5		465.7

		401.5		390.6		377.7		380.8		191		174.5		171.1		198.4																0.9						597		364.1		325.9												255		174.5		106.1												373.3		171.1		43.2												319.3		158.7		83.2

		257.9		255		302.7		365.9		206		184.7		180.7		204.9		151.2		106.1		39.1		83.2				2.98																										1131.2		613		460.2												607		344.1		188.1												603.1		392.7		240.5

		386.6		382.7		375.1		376.5		206.3		200.7		205.6		232		195.1		156		103.1		126.2						2		2.2

		485.1		481.5		472		476.6		273.6		251.4		240.9		276.2		257.8		207.1		137.7		170.2				1.4		4.1		4.2

		579.9		571.4		531.2		522.9		231.3		216.5		201.9		208.7		218.6		182.5		132.9		145.2				1.3		4.5		4.8

		906.9		947.1		893.9		910.2		601.4		580.7		573.6		632.5		543.7		451.3		321.3		401.8				0.8		2.1		2.2

		607.3		662.9		629.3		1236.4		369.1		394.7		381.8		710.1		300.9		273.1		176.5		465.7

		645.9		596.9		584.3		599.6		562		521.9		522.7		557.8		507.9		380.4		253.5		325.3		1.3		2.4		12.9		12.5

		688.5		646.7		628.3		622.5		435.7		412.6		446.9		479.6		352.4		274.9		189.8		228						1.2		1.8

		656.3		794.7		625.9		615.1		515.1		548.6		421.4		447.9		467		448.1		236.7		267.4				0.9		1.2		1.7

		743.3		1688.7		714.1		668.3		422.6		930.7		428.9		481.6		377.5		724.1		259.3		306.2				5.2

		814.2		868.8		699.9		711.8		482.8		512.7		448.6		507.3		477.4		458.8		332.7		440.8				2.9		5.7		8.4

				1853.29								1004.3								871.8

				1768.4								1197.5								1012.9								2.44

				1482.4								956.3								754.7								2.42

				1488.9								962.5								763								0.8

				778.5								447.4								424.4								1.3

		499.8		2368.6		1113.3		1124.9		437.3		1831.6		768.9		846.5												1.29

		254.9		1885.4		685.4		707.4		203.6		982.3		424.1		502.6		205.6		913		314		405.5

		645.3		1261.3		678.4		603.7		321		587.6		321.1		337.5		321.1		536.1		222.2		248.3						1		0.9

		1274.9		2001.3		1083.3		963.1		760.6		1182.1		553.4		610.8		657.9		892.4		309.5		356.6

		108		799.7		440.1		574.8		456.9		410.8		251.9		352.5		438.1		354.9		167.7		246.3						0.9		1.3

		834.6		2168.6		550.2		525		399.6		520.2		250.2		280.1		193.7		219		77.9		93.7				0.3		0.4		0.3

		728		1702		757.5		697.7		247.6		555.1		271.6		294.4		230.8		461.3		176.6		197.7				0.8		1		1.1

				1955.2								801.68								499.1								1.1

		665.6		1403.8		408.9		264.6		383		739.52		245.2		236.2		334.3		552.7		135.5		134.4				0.8		0.5		0.6

		557.2		88.2		433.1		319.3		296.7		44.4		184.8		158.7		279.4		38.4		132.9		117.9

		ścieki surowe

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-Ksylen		o-Ksylen												po warunkach beztlenowych z osadem																				po warunkach beztlenowych bez osadu

		108		88.2		302.7		264.6		1274.9		2368.6		1113.3		1236.4												Benzen		Toluen		p-ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen

		254.9		255		373.3		319.3		254.9		255		373.3		319.3												7.4		11.4		75.4		82.2				760.6		1831.6		768.9		846.5				6.8		8.3		39.1		50.1				657.9		1012.9		332.7		465.7

		257.9		379.9		375.1		365.9		597		1131.2		607		603.1												191		44.4		171.1		158.7				191		174.5		171.1		158.7				151.2		38.4		43.2		83.2				151.2		106.1		43.2		83.2

		386.6		382.7		377.7		376.5																				203.6		174.5		180.7		198.4				364.1		613		344.1		392.7				193.7		106.1		77.9		93.7				325.9		460.2		188.1		240.5

		390.6		390.6		408.9		380.8																				206		184.7		184.8		204.9														195.1		156		103.1		117.9

		401.5		481.5		433.1		383.6																				206.3		200.7		201.9		208.7														205.6		182.5		132.9		126.2

		485.1		571.4		440.1		476.6																				231.3		216.5		205.6		232														218.6		207.1		132.9		134.4

		499.8		596.9		472		522.9																				247.6		251.4		240.9		236.2														230.8		219		135.5		145.2

		557.2		646.7		531.2		525																				273.6		394.7		245.2		276.2														257.8		273.1		137.7		170.2

		579.9		662.9		550.2		574.8																				296.7		410.8		250.2		280.1														279.4		274.9		167.7		197.7

		607.3		778.5		584.3		599.6																				321		412.6		251.9		294.4														300.9		354.9		176.5		228

		645.3		794.7		625.9		603.7																				369.1		447.4		271.6		337.5														321.1		380.4		176.6		246.3

		645.9		799.7		628.3		615.1																				383		512.7		321.1		352.5														334.3		424.4		189.8		248.3

		656.3		868.8		629.3		622.5																				399.6		520.2		381.8		447.9														352.4		448.1		222.2		267.4

		665.6		947.1		678.4		668.3																				422.6		521.9		421.4		479.6														377.5		451.3		236.7		306.2

		688.5		1261.3		685.4		697.7																				435.7		548.6		424.1		481.6														438.1		458.8		253.5		325.3

		728		1403.8		699.9		707.4																				437.3		555.1		428.9		502.6														467		461.3		259.3		356.6

		743.3		1482.4		714.1		711.8																				456.9		580.7		446.9		507.3														477.4		499.1		309.5		401.8

		814.2		1488.9		757.5		910.2																				482.8		587.6		448.6		557.8														507.9		536.1		314		405.5

		834.6		1688.7		893.9		963.1																				515.1		739.52		522.7		610.8														543.7		552.7		321.3		440.8

		906.9		1702		1083.3		1124.9																				562		801.68		553.4		632.5														657.9		724.1		332.7		465.7

		1274.9		1768.4		1113.3		1236.4																				601.4		930.7		573.6		710.1																754.7

				1853.29																								760.6		956.3		768.9		846.5																763

				1885.4																										962.5																				871.8

				1955.2																										982.3																				892.4

				2001.3																										1004.3																				913

				2168.6																										1182.1																				1012.9

				2368.6																										1197.5

		13132.3		31672.49		13357.9		13386.1																						1831.6

		597		1131.2		607		603.1																				8010.6		17164.4		7570.7		8638.5														6517.2		11964.4		3762.1		4810.5

																												364.1		613		344.1		392.7														325.9		460.2		188.1		240.5

		ubytek stężenia BTX-ów wściekach po etapie oczyszczania beztlenowego.																		Adsorpcja

		Benzen		Toluen		p-Ksylen		o-Ksylen												Benzen		Toluen		p-Ksylen		o-Ksylen

		48		57		69		60												21		45		75		48

		41		62		88		74												10		25		45		39

		45		59		76		65												15		36		59		44
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Stężenie toluenu [mg/dm3]



		



Stężenie p-Ksylenu [mg/dm3]



		



Stężenie o-Ksylenu [mg/dm3]



		



Benzen

Toluen

p-Ksylen

o-Ksylen

Obniżenie stężenia [%]



		



Benzen

Toluen

p-Ksylen

o-Ksylen

Adsorpcja [%]



																																				BTX		ChZT

				Suma VTX w mg/l								BTX		ChZT																						po procesie beztlenowym		po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie tlenowym																						0.18		210.4

		m-S		1.53		0.18						0.78		40.2																						0.45		269.9

		m-S		1.55		0.74						1.18		56.8																						0.68		304

		m-S		1.18		0.78						1.4		63.7																						0.74		370.2

		m-S		1.52		0.84						1.48		67.9																						0.78		657.1

		m-S		1.92		1.04						1.49		76.2																						0.8		669.8

		m-S		2.21		0.86						1.52		86.1																						0.84		696.2

		m-K		3.66		2.38						1.53		86.9																						0.86		704.5

		m-K		3.14		1.86						1.55		87.2																						0.96		723.1

		m-K		2.43		2.16						1.77		96																						0.96		735.5

		m-K		2.59		1.77						1.85		96.1																						1		744.1

		m-K+c		2.69		1.93						1.92		148.7																						1.04		772.8

		m-S+c		3.81		2.26						1.92		164.4																						1.2		775

		m-S -T		1.85		1						1.96		172.9																						1.39		842.8

		m-S- T		1.77		1.2						2.21		175																						1.45		846.9

		m-S -T		1.48		0.96						2.43		175.1																						1.47		852.6

		m-S-T		1.49		0.96						2.59		211.6																						1.57		911.3

		m-S		0.78		0.45						2.69		251																						1.6		966.7

		m-S+c		5.11		1.62						2.74		251																						1.62		999.6

		m-S+c		3.53		2.11						3.14		269.2																						1.77		1018.4

		m-S		3.19		1.57						3.19		278																						1.86		1037.5

		K		5.32		3.11						3.53		312																						1.93		1156.9

		K		1.92		1.47						3.66		401.8																						2.11		1203.2

		K+c		4.09		1.45						3.81		514.7																						2.16		1216.7

		K+c		3.89		1.39						3.89		630.7																						2.26		1257.9

		K -T		1.96		0.8						4.09		664																						2.38		1271.2

		K+c		2.74		1.6						5.11		770.7																										3.11		1523.4

		K+c		1.4		0.68						5.32		896.1

				BTX		Pog

				ścieki surowe		oczyszczone + BTX-y																				BTX

				0.78		1.93																				ścieki surowe		po warunkach tlenowych																				ścieki surowe		ścieki + BTX-y

				1.18		2.18																				0.78		0.55																				0.78

				1.4		2.21																				1.18		0.79																				1.18

				1.48		2.23																				1.4		1.13																				1.4		0.35

				1.49		2.6																				1.48		1.53																				1.48		0.56

				1.52		2.85																				1.49		1.69																				1.49		0.56

				1.53		2.91																				1.52		1.73																				1.52		1.12

				1.55		3.04																				1.53		1.75																				1.53		1.12

				1.77		3.05																				1.55		1.79																				1.55		1.4

				1.85		3.14																				1.77		2.02																				1.77		3.36

				1.92		3.37																				1.85		2.07																				1.85		3.78

				1.92		3.56																				1.92		2.1																				1.92		8.96

				1.96		3.86																				1.92		2.14																				1.92		9.24

				2.21		4.09																				1.96		2.16																				1.96		12.1

				2.43		4.23																				2.21		2.18																				2.21		15.9

				2.59		4.26																				2.43		2.84																				2.43		18.2

				2.69		4.67																				2.59		3.01																				2.59		18.34

				2.74		5.44																				2.69		3.05																				2.69		21.43

				3.14		5.95																				2.74		3.47																				2.74		23.53

				3.19		6.35																				3.14		4.24																				3.14		34.45

				3.53		6.43																				3.19		4.95																				3.19		47.3

				3.66		6.92																				3.53		5.44																				3.53		54.9

				3.81		7.07																				3.66		5.56																ścieki surowe		ścieki + BTX-y		3.66

				3.89		7.59																				3.81		5.93														0						3.81

				4.09		8.51																				3.89		6.19																1.18		0.31		3.89

				5.11		9.55																				4.09		6.52																1.4		0.38		4.09

				5.32		10.63																								5.11		6.86												1.48		0.53		5.11

																														5.32		8.97												1.49		0.56		5.32

																																												1.52		0.57

				Suma VTX w mg/l		Efekt usuwania TKN																																						1.53		1.24

				ścieki surowe		ścieki + BTX-y																						Suma BTX		efekt usunięcia P														1.55		1.42

				0.78		98.98																						ścieki surowe		BTX-y														1.77		1.45

				1.18		98.87																						0.78		93.19														1.85		2.04

				1.4		98.59																						1.18		88.9														1.92		2.56

				1.48		98.18																						1.4		88.75														1.92		3.23

		1.92		1.49		97.91																						1.48		88.28														1.96		3.37

		2.21		1.52		96.63																						1.49		85.86														2.21		3.78

		3.66		1.53		96.14																						1.52		83.72														2.43		3.82

		3.14		1.55		95.22																						1.53		83.2														2.59		4.1

		2.43		1.77		90.69																						1.55		78.67														2.69		5.64

		2.59		1.85		82.63																						1.77		77.45														2.74		7.08

		2.69		1.92		72.35																						1.85		77.08														3.14		13.07

		3.81		1.96		67.02																						1.92		76.18														3.19		13.25

				2.74		66.48																						1.92		76.17														3.53		14.31

				3.19		63.61																						1.96		75.75														3.66		17.22

				3.53		58.63																						2.21		75.11														3.81		20.7

				3.89		56.32																						2.43		74.91														3.89		24.87

				4.09		50.41																						2.59		73.17														4.09		25.34

				5.11		50.27																						2.69		72.93												35.56

				5.32		44.48																						2.74		71.99												36.05

																								0.78				3.14		71.19

																												3.19		70.21

																												3.53		68.83

																												3.66		50.39

																												3.81		48.12

																												3.89		47.35

																												4.09

																								5.11		36.42

																								5.32		27.22





		



BTX's sum  [mg/L]

COD [mgO2/L]



		



Suma BTX [mg/dm3]

ChZT [mgO2/dm3]



		



BTX's sum [mg/L]

PTot [mg/L]



		



Suma BTX [mg/dm3]

P-PO43- [mg/dm3]



		



BTX's sum [mg/L]

TKN [mg/L]



		



BTX's sum [mg/L]

N-NH4+ [mg/L]



		



Suma BTX [mg/dm3]

Efektywność usuwania TKN [%]



		



Suma BTX [mg/dm3]

Efektywność usunięcia P [%]



		BtX- i toluen

						po procesie beztlenowym																																																																								ubytek stężenia po war. Beztlenowych

				ścieki surowe		z osadem		różnica		ubytek %														po procesie beztlenowym																						z osadem		bez osadu		różnicca - zatrzymane na osadzie																												z osadem czynnym		bez osadu czynnego

		m-S		1.53		0.18		1.35		88												ścieki surowe		z osadem		bez osadu,				ścieki surowe		po procesie beztlenowym z osadem		po procesie beztlenowym bez osadu,												0.18		0.11		0.03		16																		15.5								68		85

		m-S		1.55		0.74		0.81		52.5										m-S		0.78		0.18		0.11				5.32		3.11		2.22												0.45		0.38		0.07		15.5		z osadem		bez osadu		różnicca - BTX-y zatrzymane na osadzie czynnym												16								23		37

		m-S		1.18		0.78		0.4		33.8						3.8				m-S		1.18		0.45		0.38				0.78		0.45		0.38												0.68		0.42		0.11		16.2		3.11		2.22		0.89												16.2								44		57

		m-S		1.52		0.84		0.68		44.7						7				m-S		1.4		0.68		0.42				2.55		1.42		1.05												0.74		0.5		0.13		17.5		0.45		0.11		0.03												17.5

		m-S		1.92		1.04		88		45.8						7.5				m-S		1.48		0.74		0.5																				0.78		0.57		0.18		23		1.38		1.01		0.4												22

		m-S		2.21		0.86		1.35		61						7.6				m-S		1.49		0.78		0.57																				0.8		0.58		0.19		24																		22

		m-K		3.66		2.38		1.28		35						7.9				m-S		1.52		0.8		0.58																				0.84		0.58		0.2		24																		22.5

		m-K		3.14		1.86		1.28		41						8.1				m-K		1.53		0.84		0.58																				0.86		0.68		0.21		24																		23

		m-K		2.43		2.16		0.27		11						8.2				m-K		1.55		0.86		0.68																				0.96		0.75		0.24		25																		24

		m-K		2.59		1.77		0.82		32						10.7				m-K		1.77		0.96		0.75																				0.96		0.76		0.26		27																		24

		m-K+c		2.69		1.93		0.76		28						13.4				m-K		1.85		0.96		0.76																				1		0.77		0.26		26																		24

		m-S+c		3.81		2.26		1.55		41						13.5				m-K+c		1.92		1		0.77																				1.04		0.87		0.27		25																		25

		m-S -T		1.85		1		0.85		46						14				m-S+c		1.92		1.04		0.87																				1.2		1.01		0.27		22.5																		25

		m-S- T		1.77		1.2		0.57		32						14.2				m-S -T		1.96		1.2		1.01																				1.39		1.05		0.3		22																		26

		m-S -T		1.48		0.96		0.52		35						15.3				m-S- T		2.21		1.39		1.05																				1.45		1.07		0.32		22																		27

		m-S-T		1.49		0.96		0.53		36						15.9				m-S -T		2.43		1.45		1.07																				1.47		1.16		0.4		27																		27

		m-S		0.78		0.45		0.33		42						16.1				m-S-T		2.59		1.47		1.16																				1.57		1.21		0.44		28																		28

		m-S+c		5.11		1.62		3.49		68						16.7				m-S		2.69		1.57		1.21																				1.6		1.22		0.51		32																		32

		m-S+c		3.53		2.11		1.42		40						17.1				m-S+c		2.74		1.6		1.22																				1.62		1.33		0.59		36																		34

		m-S		3.19		1.57		1.62		51						18				m-S+c		3.14		1.62		1.33																				1.77		1.42		0.64		36																		35

		K		5.32		3.11		2.21		42						19				m-S		3.19		1.77		1.42																				1.86		1.47		0.66		35																		36

		K		1.92		1.47		0.45		23						20.4				K		3.53		1.86		1.47																				1.93		1.67		0.69		36																		36

		K+c		4.09		1.45		2.64		65						21.3				K		3.66		1.93		1.67																				2.11		1.72		0.72		34																		36

		K+c		3.89		1.39		2.5		64						27.8				K+c		3.81		2.11		1.72																				2.16		1.84		0.87		40																		39

		K -T		1.96		0.8		1.16		59						28.4				K+c		3.89		2.16		1.84																				2.26		2.22		0.89		39																		40

		K+c		2.74		1.6		1.14		42						33.9				K -T		4.09		2.26		2.22																				2.38																								672.7

		K+c		1.4		0.68		0.72		51										K+c		5.11		2.38		25.25																				3.11																								27

																				K+c		5.32		3.11																						37.17		25.36		9.6

																						68.75		36.99		50.61

						po procesie beztlenowym														śred		2.55		1.38		1.05		0.4

						z osadem		bez osadu,		różnicca - zatrzymane na osadzie		% wartości początkowej

						0.18		0.11		0.07		4.6										po procesie beztlenowym

						0.74														ścieki surowe		bez osadu		różnica		ubytek %

						0.78		0.38		0.4		33.9						m-S		1.53		0.11		0.36		93

						0.84		0.58		0.26		17.1						m-S		1.55				0.71

						1.04		0.77		0.27		14						m-S		1.18		0.38		0.73		37

						0.86		0.68		0.18		8.1						m-S		1.52		0.58		0.73		40

						2.38		1.72		0.66		18						m-S		1.92		0.77		0.76		43

						1.86		1.22		0.64		20.4						m-S		2.21		0.68		0.8		46

						2.16		1.47		0.69		28.4						m-K		3.66		1.72		0.83		47

						1.77		1.05		0.72		27.8						m-K		3.14		1.22		0.94		48

						1.93		1.42		0.51		19						m-K		2.43		1.47		0.96		49

						2.26		1.67		0.59		15.9						m-K		2.59		1.05		0.98		49

						1		0.87		0.13		7						m-K+c		2.69		1.42		1.15		53

						1.2		1.01		0.19		10.7						m-S+c		3.81		1.67		1.27		53

						0.96		0.75		0.21		14.2						m-S -T		1.85		0.87		1.42		56

						0.96		0.76		0.2		13.4						m-S- T		1.77		1.01		1.46		58

						0.45		0.42		0.03		3.8						m-S -T		1.48		0.75		1.53		58

						1.62												m-S-T		1.49		0.76		1.54		58

						2.11		1.84		0.27		7.6						m-S		0.78		0.42		1.58		59

						1.57		1.33		0.24		7.5						m-S+c		5.11				1.69		59

						3.11		2.22		0.89		16.7						m-S+c		3.53		1.84		1.86		60

						1.47		1.21		0.26		13.5						m-S		3.19		1.33		1.92		61

						1.45		0.58		0.87		21.3						K		5.32		2.22		1.94		62

						1.39		1.07		0.32		8.2						K		1.92		1.21		2.14		68

						0.8		0.5		0.3		15.3						K+c		4.09		0.58		2.82		69

						1.6		1.16		0.44		16.1						K+c		3.89		1.07		3.1		72

						0.68		0.57		0.11		7.9						K -T		1.96		0.5		3.51		74

																		K+c		2.74		1.16				85

																		K+c		1.4		0.57		36.73		1364

																										57%





		



Suma BTX-ów [mg/dm3]



		



Suma BTX-ów [mg/dm3]

1,42

1,05



		



Ubytek stężenia [%]



		

		Toluen - próby z cieczami

						po warunkach beztlenowych

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami

				298.5		1688.7		624.7		930.7

				237.4		794.7		82.3		548.6

				454.5		2368.6		161.7		1831.6

				625.3		1885.2		180		982.3

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami				surowe		surowe + BTX-y		po prcesie beztlenowym bez BTX-ów		po procesie beztlenowym z BTX-ami

				237.4		794.7		82.3		548.6				625.3		2368.6		624.7		1831.6

				298.5		1688.7		161.7		930.7				237.4		794.7		82.3		548.6

				454.5		1885.2		180		982.3				403.9		1684.3		262.2		1073.3

				625.3		2368.6		624.7		1831.6

				1615.7		6737.2		1048.7		4293.2

				403.9		1684.3		262.2		1073.3





		



Toluen [mg/dm3]



		



ścieki surowe

surowe + BTX-y

po war. beztl.

po war. beztl. Z BTX-ami

Toluen [mg/dm3]



		

		BTX-y w ściekach do biologi z oczyszczalni ścieków

		benzen		toluen		p-ksylen		o-ksylen

				237.4		7.7		9.7

				4.2		0.9

				4.4		1.1		1.4

				5.1		1.3		1.1

				10.31

				10.1

		ChZT ścieków z dodatkiem BTX-ów przes oczyszczaniem -głównie toluen

																wzrost ChZT o średnio 82 %

		ChZT		ChZT + BTX-y		BTX-y w mg/l		% wzr				ChZT		ChZT + BTX-y

		481.52		1437.1		1.95		189				1080.9		1621.4

		681.2		1557.2		1.62		128				481.52		1018.4

		708.3		1572		1.53		122		śred		771.2		1405.6

		669.6		1212.6		0.87		81

		1046.5		1420.2		5.11		36

		1080.9		1621.4		3.53		50

		730.2		1018.4		3.19		39

								645

								92%

				Pog

				surowe		ocz.+BTX		ocz.				usunięcie %						P-PO$		beztl		tlen.

		m-S		28.35		1.93		1.32				93.19				M   s		26.87		16.6		0.79

		m-S		25.17		3.56		7.38				85.86				M   s		22.72		15.97		1.69

		m-S		28.3		3.14		3.05				88.9				M   s		25.33		16.17		1.53

		m-S		26.02		3.05		2.71				88.28				M   s		24.42		14.57		2.1

		m-S		26.51		6.43		6.78				75.75				K		10.97		8.8		2.07

		K		14.2		4.23		3.02				70.21

										28.35		93.19						26.87		0.79

										25.17		85.86						22.72		1.69

										28.3		88.9						25.33		1.53

										26.02		88.28						24.42		2.1

										26.51		75.75						10.97		2.07

										14.2		70.21



po war.beztl. Z BTX-ami



		



ChZT [mgO2/dm3]




_1282825753.xls
Wykres2

		0.78

		1.18

		1.4

		1.48

		1.49

		1.52

		1.53

		1.55

		1.77

		1.85

		1.92

		1.92

		1.96

		2.21

		2.43

		2.59

		2.69

		2.74

		3.14

		3.19

		3.53

		3.66

		3.81

		3.89

		4.09

		5.11

		5.32



BTX's sum [mg/L]

PTot [mg/L]

1.93
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2.21

2.23
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3.04

3.05

3.14

3.37
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7.07

7.59

8.51
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Arkusz1

		

		Stężenia BTX-ów - suma w mg/dm3

		Badania z BTX-ami i bez

				ścieki surowe		po procesie beztlenowym		oczyszczone				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie beztlenowym

		m-S		1.53		0.18						0.78		0.18						5.32		3.11

		m-S		1.55		0.74						1.18		0.45						0.78		0.18

		m-S		1.18		0.78						1.48		0.74						2.49		1.34

		m-S		1.52		0.84						1.49		0.78

		m-S		1.92		1.04						1.52		0.8

		m-S		2.21		0.86						1.53		0.84

		m-K		3.66		2.38						1.55		0.86

		m-K		3.14		1.86						1.77		0.96

		m-K		2.43		2.16						1.85		0.96

		m-K		2.59		1.77						1.92		1

		m-K+c		2.69		1.93						1.92		1.04

		m-S+c		3.81		2.26						1.96		1.2

		m-S -T		1.85		1						2.21		1.39

		m-S- T		1.77		1.2						2.43		1.45

		m-S -T		1.48		0.96						2.59		1.47

		m-S-T		1.49		0.96						2.69		1.57

		m-S		0.78		0.45						2.74		1.6

		m-S+c		5.11		1.62						3.14		1.62

		m-S+c		3.53		2.11						3.19		1.77

		m-S		3.19		1.57						3.53		1.86

		K		5.32		3.11						3.66		1.93

		K		1.92		1.47						3.81		2.11

		K+c		4.09		1.45						3.89		2.16

		K+c		3.89		1.39						4.09		2.26

		K -T		1.96		0.8						5.11		2.38

		K+c		2.74		1.6						5.32		3.11

		K+c		1.4		0.68				suma		67.35		36.31

										śred		2.49		1.34

		Efekt usunięcia  po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym				us. %				us. %						po procesie beztlenowym		po procesie tlenowym

		m-S		1.53		0.18				88.23						11.11				68.3		0

		m-S		1.55		0.74				52.26				23.44						23.44		0

		m-S		1.18		0.78				33.9				28.25						44.5		0

		m-S		1.52		0.84				44.74				32.2

		m-S		1.92		1.04				45.83				32.93

		m-S		2.21		0.86				61.09				33.9

		m-K		3.66		2.38				34.97				34.97

		m-K		3.14		1.86				40.76				35.14

		m-K		2.43		2.16				11.11				35.57

		m-K		2.59		1.77				32.93				40.23

		m-K+c		2.69		1.93				28.25				40.68

		m-S+c		3.81		2.26				40.68				40.76

		m-S -T		1.85		1				45.95				41.54

		m-S- T		1.77		1.2				32.2				41.61

		m-S -T		1.48		0.96				35.14				42.3

		m-S-T		1.49		0.96				35.57				44.74

		m-S		0.78		0.45				42.3				45.83																						po procesie beztlenowym		po procesie tlenowym

		m-S+c		5.11		1.62				68.3				45.95																						44.5		0

		m-S+c		3.53		2.11				40.23				50.78																						23.44		0

		m-S		3.19		1.57				50.78				51.43																						68.3

		K		5.32		3.11				41.54				52.26

		K		1.92		1.47				23.44				59.18

		K+c		4.09		1.45				64.55				61.09

		K+c		3.89		1.39				64.27				64.27

		K -T		1.96		0.8				59.18				64.55

		K+c		2.74		1.6				41.61				68.3

		K+c		1.4		0.68				51.43						88.23

														1111.9

														44.5





Arkusz1

		



Suma BTX-ów [mg/dm3]



Arkusz2

		0		0

		0		0



Suma BTX-ów [mg/dm3]

0

0
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Usunięcie [%]



Arkusz4

		0		0

		0		0



po procesie beztlenowym

Usunięcie [%]

0

0



Arkusz5

		Scieki surowe								po warunkach beztlenowych z osadem								po warunkach beztlenowych bez osadu								po warunkach tlenowych										Benzen		ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												Toluen																p-Ksylen																o-Ksylen

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-ksylen		o-Ksylen						1274.9		760.6		657.9												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego												ścieki surowe		po procesie beztlenowym z osadem czynnym		po procesie beztlenowym bez osadu czynnego

		390.6		379.9		373.3		383.6		7.4		11.4		75.4		82.2		6.8		8.3		43.2		50.1						1.5		1.9						254.9		191		151.2												2368.6		1831.6		1012.9												1113.3		768.9		332.7												1236.4		846.5		465.7

		401.5		390.6		377.7		380.8		191		174.5		171.1		198.4																0.9						597		364.1		325.9												255		174.5		106.1												373.3		171.1		43.2												319.3		158.7		83.2

		257.9		255		302.7		365.9		206		184.7		180.7		204.9		151.2		106.1		39.1		83.2				2.98																										1131.2		613		460.2												607		344.1		188.1												603.1		392.7		240.5

		386.6		382.7		375.1		376.5		206.3		200.7		205.6		232		195.1		156		103.1		126.2						2		2.2

		485.1		481.5		472		476.6		273.6		251.4		240.9		276.2		257.8		207.1		137.7		170.2				1.4		4.1		4.2

		579.9		571.4		531.2		522.9		231.3		216.5		201.9		208.7		218.6		182.5		132.9		145.2				1.3		4.5		4.8

		906.9		947.1		893.9		910.2		601.4		580.7		573.6		632.5		543.7		451.3		321.3		401.8				0.8		2.1		2.2

		607.3		662.9		629.3		1236.4		369.1		394.7		381.8		710.1		300.9		273.1		176.5		465.7

		645.9		596.9		584.3		599.6		562		521.9		522.7		557.8		507.9		380.4		253.5		325.3		1.3		2.4		12.9		12.5

		688.5		646.7		628.3		622.5		435.7		412.6		446.9		479.6		352.4		274.9		189.8		228						1.2		1.8

		656.3		794.7		625.9		615.1		515.1		548.6		421.4		447.9		467		448.1		236.7		267.4				0.9		1.2		1.7

		743.3		1688.7		714.1		668.3		422.6		930.7		428.9		481.6		377.5		724.1		259.3		306.2				5.2

		814.2		868.8		699.9		711.8		482.8		512.7		448.6		507.3		477.4		458.8		332.7		440.8				2.9		5.7		8.4

				1853.29								1004.3								871.8

				1768.4								1197.5								1012.9								2.44

				1482.4								956.3								754.7								2.42

				1488.9								962.5								763								0.8

				778.5								447.4								424.4								1.3

		499.8		2368.6		1113.3		1124.9		437.3		1831.6		768.9		846.5												1.29

		254.9		1885.4		685.4		707.4		203.6		982.3		424.1		502.6		205.6		913		314		405.5

		645.3		1261.3		678.4		603.7		321		587.6		321.1		337.5		321.1		536.1		222.2		248.3						1		0.9

		1274.9		2001.3		1083.3		963.1		760.6		1182.1		553.4		610.8		657.9		892.4		309.5		356.6

		108		799.7		440.1		574.8		456.9		410.8		251.9		352.5		438.1		354.9		167.7		246.3						0.9		1.3

		834.6		2168.6		550.2		525		399.6		520.2		250.2		280.1		193.7		219		77.9		93.7				0.3		0.4		0.3

		728		1702		757.5		697.7		247.6		555.1		271.6		294.4		230.8		461.3		176.6		197.7				0.8		1		1.1

				1955.2								801.68								499.1								1.1

		665.6		1403.8		408.9		264.6		383		739.52		245.2		236.2		334.3		552.7		135.5		134.4				0.8		0.5		0.6

		557.2		88.2		433.1		319.3		296.7		44.4		184.8		158.7		279.4		38.4		132.9		117.9

		ścieki surowe

		Benzen		Toluen		p-ksylen		o-Ksylen		Benzen		Toluen		p-Ksylen		o-Ksylen												po warunkach beztlenowych z osadem																				po warunkach beztlenowych bez osadu

		108		88.2		302.7		264.6		1274.9		2368.6		1113.3		1236.4												Benzen		Toluen		p-ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen				Benzen		Toluen		p-Ksylen		o-Ksylen

		254.9		255		373.3		319.3		254.9		255		373.3		319.3												7.4		11.4		75.4		82.2				760.6		1831.6		768.9		846.5				6.8		8.3		39.1		50.1				657.9		1012.9		332.7		465.7

		257.9		379.9		375.1		365.9		597		1131.2		607		603.1												191		44.4		171.1		158.7				191		174.5		171.1		158.7				151.2		38.4		43.2		83.2				151.2		106.1		43.2		83.2

		386.6		382.7		377.7		376.5																				203.6		174.5		180.7		198.4				364.1		613		344.1		392.7				193.7		106.1		77.9		93.7				325.9		460.2		188.1		240.5

		390.6		390.6		408.9		380.8																				206		184.7		184.8		204.9														195.1		156		103.1		117.9

		401.5		481.5		433.1		383.6																				206.3		200.7		201.9		208.7														205.6		182.5		132.9		126.2

		485.1		571.4		440.1		476.6																				231.3		216.5		205.6		232														218.6		207.1		132.9		134.4

		499.8		596.9		472		522.9																				247.6		251.4		240.9		236.2														230.8		219		135.5		145.2

		557.2		646.7		531.2		525																				273.6		394.7		245.2		276.2														257.8		273.1		137.7		170.2

		579.9		662.9		550.2		574.8																				296.7		410.8		250.2		280.1														279.4		274.9		167.7		197.7

		607.3		778.5		584.3		599.6																				321		412.6		251.9		294.4														300.9		354.9		176.5		228

		645.3		794.7		625.9		603.7																				369.1		447.4		271.6		337.5														321.1		380.4		176.6		246.3

		645.9		799.7		628.3		615.1																				383		512.7		321.1		352.5														334.3		424.4		189.8		248.3

		656.3		868.8		629.3		622.5																				399.6		520.2		381.8		447.9														352.4		448.1		222.2		267.4

		665.6		947.1		678.4		668.3																				422.6		521.9		421.4		479.6														377.5		451.3		236.7		306.2

		688.5		1261.3		685.4		697.7																				435.7		548.6		424.1		481.6														438.1		458.8		253.5		325.3

		728		1403.8		699.9		707.4																				437.3		555.1		428.9		502.6														467		461.3		259.3		356.6

		743.3		1482.4		714.1		711.8																				456.9		580.7		446.9		507.3														477.4		499.1		309.5		401.8

		814.2		1488.9		757.5		910.2																				482.8		587.6		448.6		557.8														507.9		536.1		314		405.5

		834.6		1688.7		893.9		963.1																				515.1		739.52		522.7		610.8														543.7		552.7		321.3		440.8

		906.9		1702		1083.3		1124.9																				562		801.68		553.4		632.5														657.9		724.1		332.7		465.7

		1274.9		1768.4		1113.3		1236.4																				601.4		930.7		573.6		710.1																754.7

				1853.29																								760.6		956.3		768.9		846.5																763

				1885.4																										962.5																				871.8

				1955.2																										982.3																				892.4

				2001.3																										1004.3																				913

				2168.6																										1182.1																				1012.9

				2368.6																										1197.5

		13132.3		31672.49		13357.9		13386.1																						1831.6

		597		1131.2		607		603.1																				8010.6		17164.4		7570.7		8638.5														6517.2		11964.4		3762.1		4810.5

																												364.1		613		344.1		392.7														325.9		460.2		188.1		240.5

		ubytek stężenia BTX-ów wściekach po etapie oczyszczania beztlenowego.																		Adsorpcja

		Benzen		Toluen		p-Ksylen		o-Ksylen												Benzen		Toluen		p-Ksylen		o-Ksylen

		48		57		69		60												21		45		75		48

		41		62		88		74												10		25		45		39

		45		59		76		65												15		36		59		44





Arkusz5

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]

607,0

597,0



Arkusz6

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]

613,0



		0		0		0

		0		0		0

		0		0		0

		0		0		0



Stężenie [mg/dm3]



		



Stężenie benzenu [mg/dm3]

597,0



		



Stężenie toluenu [mg/dm3]



		



Stężenie p-Ksylenu [mg/dm3]



		



Stężenie o-Ksylenu [mg/dm3]



		0		0

		0		0

		0		0

		0		0



Benzen

Toluen

p-Ksylen

o-Ksylen

Obniżenie stężenia [%]

0

0

0

0



		



Benzen

Toluen

p-Ksylen

o-Ksylen

Adsorpcja [%]



																																				BTX		ChZT

				Suma VTX w mg/l								BTX		ChZT																						po procesie beztlenowym		po procesie beztlenowym

				ścieki surowe		po procesie beztlenowym						ścieki surowe		po procesie tlenowym																						0.18		210.4

		m-S		1.53		0.18						0.78		40.2																						0.45		269.9

		m-S		1.55		0.74						1.18		56.8																						0.68		304

		m-S		1.18		0.78						1.4		63.7																						0.74		370.2

		m-S		1.52		0.84						1.48		67.9																						0.78		657.1

		m-S		1.92		1.04						1.49		76.2																						0.8		669.8

		m-S		2.21		0.86						1.52		86.1																						0.84		696.2

		m-K		3.66		2.38						1.53		86.9																						0.86		704.5

		m-K		3.14		1.86						1.55		87.2																						0.96		723.1

		m-K		2.43		2.16						1.77		96																						0.96		735.5

		m-K		2.59		1.77						1.85		96.1																						1		744.1

		m-K+c		2.69		1.93						1.92		148.7																						1.04		772.8

		m-S+c		3.81		2.26						1.92		164.4																						1.2		775

		m-S -T		1.85		1						1.96		172.9																						1.39		842.8

		m-S- T		1.77		1.2						2.21		175																						1.45		846.9

		m-S -T		1.48		0.96						2.43		175.1																						1.47		852.6

		m-S-T		1.49		0.96						2.59		211.6																						1.57		911.3

		m-S		0.78		0.45						2.69		251																						1.6		966.7

		m-S+c		5.11		1.62						2.74		251																						1.62		999.6

		m-S+c		3.53		2.11						3.14		269.2																						1.77		1018.4

		m-S		3.19		1.57						3.19		278																						1.86		1037.5

		K		5.32		3.11						3.53		312																						1.93		1156.9

		K		1.92		1.47						3.66		401.8																						2.11		1203.2

		K+c		4.09		1.45						3.81		514.7																						2.16		1216.7

		K+c		3.89		1.39						3.89		630.7																						2.26		1257.9

		K -T		1.96		0.8						4.09		664																						2.38		1271.2

		K+c		2.74		1.6						5.11		770.7																										3.11		1523.4

		K+c		1.4		0.68						5.32		896.1

				BTX		Pog

				ścieki surowe		oczyszczone + BTX-y																				BTX

				0.78		1.93																				ścieki surowe		po warunkach tlenowych																				ścieki surowe		ścieki + BTX-y

				1.18		2.18																				0.78		0.55																				0.78

				1.4		2.21																				1.18		0.79																				1.18

				1.48		2.23																				1.4		1.13																				1.4		0.35

				1.49		2.6																				1.48		1.53																				1.48		0.56

				1.52		2.85																				1.49		1.69																				1.49		0.56

				1.53		2.91																				1.52		1.73																				1.52		1.12

				1.55		3.04																				1.53		1.75																				1.53		1.12

				1.77		3.05																				1.55		1.79																				1.55		1.4

				1.85		3.14																				1.77		2.02																				1.77		3.36

				1.92		3.37																				1.85		2.07																				1.85		3.78

				1.92		3.56																				1.92		2.1																				1.92		8.96

				1.96		3.86																				1.92		2.14																				1.92		9.24

				2.21		4.09																				1.96		2.16																				1.96		12.1

				2.43		4.23																				2.21		2.18																				2.21		15.9

				2.59		4.26																				2.43		2.84																				2.43		18.2

				2.69		4.67																				2.59		3.01																				2.59		18.34

				2.74		5.44																				2.69		3.05																				2.69		21.43

				3.14		5.95																				2.74		3.47																				2.74		23.53

				3.19		6.35																				3.14		4.24																				3.14		34.45

				3.53		6.43																				3.19		4.95																				3.19		47.3

				3.66		6.92																				3.53		5.44																				3.53		54.9

				3.81		7.07																				3.66		5.56																ścieki surowe		ścieki + BTX-y		3.66

				3.89		7.59																				3.81		5.93														0						3.81

				4.09		8.51																				3.89		6.19																1.18		0.31		3.89

				5.11		9.55																				4.09		6.52																1.4		0.38		4.09

				5.32		10.63																								5.11		6.86												1.48		0.53		5.11

																														5.32		8.97												1.49		0.56		5.32

																																												1.52		0.57

				Suma VTX w mg/l		Efekt usuwania TKN																																						1.53		1.24

				ścieki surowe		ścieki + BTX-y																						Suma BTX		efekt usunięcia P														1.55		1.42

				0.78		98.98																						ścieki surowe		BTX-y														1.77		1.45

				1.18		98.87																						0.78		93.19														1.85		2.04

				1.4		98.59																						1.18		88.9														1.92		2.56

				1.48		98.18																						1.4		88.75														1.92		3.23

		1.92		1.49		97.91																						1.48		88.28														1.96		3.37

		2.21		1.52		96.63																						1.49		85.86														2.21		3.78

		3.66		1.53		96.14																						1.52		83.72														2.43		3.82

		3.14		1.55		95.22																						1.53		83.2														2.59		4.1

		2.43		1.77		90.69																						1.55		78.67														2.69		5.64

		2.59		1.85		82.63																						1.77		77.45														2.74		7.08

		2.69		1.92		72.35																						1.85		77.08														3.14		13.07

		3.81		1.96		67.02																						1.92		76.18														3.19		13.25

				2.74		66.48																						1.92		76.17														3.53		14.31

				3.19		63.61																						1.96		75.75														3.66		17.22

				3.53		58.63																						2.21		75.11														3.81		20.7

				3.89		56.32																						2.43		74.91														3.89		24.87

				4.09		50.41																						2.59		73.17														4.09		25.34

				5.11		50.27																						2.69		72.93												35.56

				5.32		44.48																						2.74		71.99												36.05

																								0.78				3.14		71.19

																												3.19		70.21

																												3.53		68.83

																												3.66		50.39

																												3.81		48.12

																												3.89		47.35

																												4.09

																								5.11		36.42

																								5.32		27.22





		



BTX's sum  [mg/L]

COD [mgO2/L]



		



Suma BTX [mg/dm3]

ChZT [mgO2/dm3]



		



BTX's sum [mg/L]

PTot [mg/L]



		



Suma BTX [mg/dm3]

P-PO43- [mg/dm3]



		



Suma BTX [mg/dm3]

TKN [mg/dm3]



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Suma BTX [mg/dm3]

N-NH4+ [mg/dm3]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		



Suma BTX [mg/dm3]

Efektywność usuwania TKN [%]



		



Suma BTX [mg/dm3]

Efektywność usunięcia P [%]



		BtX- i toluen

						po procesie beztlenowym																																																																								ubytek stężenia po war. Beztlenowych

				ścieki surowe		z osadem		różnica		ubytek %														po procesie beztlenowym																						z osadem		bez osadu		różnicca - zatrzymane na osadzie																												z osadem czynnym		bez osadu czynnego

		m-S		1.53		0.18		1.35		88												ścieki surowe		z osadem		bez osadu,				ścieki surowe		po procesie beztlenowym z osadem		po procesie beztlenowym bez osadu,												0.18		0.11		0.03		16																		15.5								68		85

		m-S		1.55		0.74		0.81		52.5										m-S		0.78		0.18		0.11				5.32		3.11		2.22												0.45		0.38		0.07		15.5		z osadem		bez osadu		różnicca - BTX-y zatrzymane na osadzie czynnym												16								23		37

		m-S		1.18		0.78		0.4		33.8						3.8				m-S		1.18		0.45		0.38				0.78		0.45		0.38												0.68		0.42		0.11		16.2		3.11		2.22		0.89												16.2								44		57

		m-S		1.52		0.84		0.68		44.7						7				m-S		1.4		0.68		0.42				2.55		1.42		1.05												0.74		0.5		0.13		17.5		0.45		0.11		0.03												17.5

		m-S		1.92		1.04		88		45.8						7.5				m-S		1.48		0.74		0.5																				0.78		0.57		0.18		23		1.38		1.01		0.4												22

		m-S		2.21		0.86		1.35		61						7.6				m-S		1.49		0.78		0.57																				0.8		0.58		0.19		24																		22

		m-K		3.66		2.38		1.28		35						7.9				m-S		1.52		0.8		0.58																				0.84		0.58		0.2		24																		22.5

		m-K		3.14		1.86		1.28		41						8.1				m-K		1.53		0.84		0.58																				0.86		0.68		0.21		24																		23

		m-K		2.43		2.16		0.27		11						8.2				m-K		1.55		0.86		0.68																				0.96		0.75		0.24		25																		24

		m-K		2.59		1.77		0.82		32						10.7				m-K		1.77		0.96		0.75																				0.96		0.76		0.26		27																		24

		m-K+c		2.69		1.93		0.76		28						13.4				m-K		1.85		0.96		0.76																				1		0.77		0.26		26																		24

		m-S+c		3.81		2.26		1.55		41						13.5				m-K+c		1.92		1		0.77																				1.04		0.87		0.27		25																		25

		m-S -T		1.85		1		0.85		46						14				m-S+c		1.92		1.04		0.87																				1.2		1.01		0.27		22.5																		25

		m-S- T		1.77		1.2		0.57		32						14.2				m-S -T		1.96		1.2		1.01																				1.39		1.05		0.3		22																		26

		m-S -T		1.48		0.96		0.52		35						15.3				m-S- T		2.21		1.39		1.05																				1.45		1.07		0.32		22																		27

		m-S-T		1.49		0.96		0.53		36						15.9				m-S -T		2.43		1.45		1.07																				1.47		1.16		0.4		27																		27

		m-S		0.78		0.45		0.33		42						16.1				m-S-T		2.59		1.47		1.16																				1.57		1.21		0.44		28																		28

		m-S+c		5.11		1.62		3.49		68						16.7				m-S		2.69		1.57		1.21																				1.6		1.22		0.51		32																		32

		m-S+c		3.53		2.11		1.42		40						17.1				m-S+c		2.74		1.6		1.22																				1.62		1.33		0.59		36																		34

		m-S		3.19		1.57		1.62		51						18				m-S+c		3.14		1.62		1.33																				1.77		1.42		0.64		36																		35

		K		5.32		3.11		2.21		42						19				m-S		3.19		1.77		1.42																				1.86		1.47		0.66		35																		36

		K		1.92		1.47		0.45		23						20.4				K		3.53		1.86		1.47																				1.93		1.67		0.69		36																		36

		K+c		4.09		1.45		2.64		65						21.3				K		3.66		1.93		1.67																				2.11		1.72		0.72		34																		36

		K+c		3.89		1.39		2.5		64						27.8				K+c		3.81		2.11		1.72																				2.16		1.84		0.87		40																		39

		K -T		1.96		0.8		1.16		59						28.4				K+c		3.89		2.16		1.84																				2.26		2.22		0.89		39																		40

		K+c		2.74		1.6		1.14		42						33.9				K -T		4.09		2.26		2.22																				2.38																								672.7

		K+c		1.4		0.68		0.72		51										K+c		5.11		2.38		25.25																				3.11																								27

																				K+c		5.32		3.11																						37.17		25.36		9.6

																						68.75		36.99		50.61

						po procesie beztlenowym														śred		2.55		1.38		1.05		0.4

						z osadem		bez osadu,		różnicca - zatrzymane na osadzie		% wartości początkowej

						0.18		0.11		0.07		4.6										po procesie beztlenowym

						0.74														ścieki surowe		bez osadu		różnica		ubytek %

						0.78		0.38		0.4		33.9						m-S		1.53		0.11		0.36		93

						0.84		0.58		0.26		17.1						m-S		1.55				0.71

						1.04		0.77		0.27		14						m-S		1.18		0.38		0.73		37

						0.86		0.68		0.18		8.1						m-S		1.52		0.58		0.73		40

						2.38		1.72		0.66		18						m-S		1.92		0.77		0.76		43

						1.86		1.22		0.64		20.4						m-S		2.21		0.68		0.8		46

						2.16		1.47		0.69		28.4						m-K		3.66		1.72		0.83		47

						1.77		1.05		0.72		27.8						m-K		3.14		1.22		0.94		48

						1.93		1.42		0.51		19						m-K		2.43		1.47		0.96		49

						2.26		1.67		0.59		15.9						m-K		2.59		1.05		0.98		49

						1		0.87		0.13		7						m-K+c		2.69		1.42		1.15		53

						1.2		1.01		0.19		10.7						m-S+c		3.81		1.67		1.27		53

						0.96		0.75		0.21		14.2						m-S -T		1.85		0.87		1.42		56

						0.96		0.76		0.2		13.4						m-S- T		1.77		1.01		1.46		58

						0.45		0.42		0.03		3.8						m-S -T		1.48		0.75		1.53		58

						1.62												m-S-T		1.49		0.76		1.54		58

						2.11		1.84		0.27		7.6						m-S		0.78		0.42		1.58		59

						1.57		1.33		0.24		7.5						m-S+c		5.11				1.69		59

						3.11		2.22		0.89		16.7						m-S+c		3.53		1.84		1.86		60

						1.47		1.21		0.26		13.5						m-S		3.19		1.33		1.92		61

						1.45		0.58		0.87		21.3						K		5.32		2.22		1.94		62

						1.39		1.07		0.32		8.2						K		1.92		1.21		2.14		68

						0.8		0.5		0.3		15.3						K+c		4.09		0.58		2.82		69

						1.6		1.16		0.44		16.1						K+c		3.89		1.07		3.1		72

						0.68		0.57		0.11		7.9						K -T		1.96		0.5		3.51		74

																		K+c		2.74		1.16				85

																		K+c		1.4		0.57		36.73		1364

																										57%
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Suma BTX-ów [mg/dm3]



		0		0		0

		0		0		0

		0		0		0



Suma BTX-ów [mg/dm3]

1,42

1,05



		0		0		0

		0		0		0



Ubytek stężenia [%]



		

		Toluen - próby z cieczami

						po warunkach beztlenowych

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami

				298.5		1688.7		624.7		930.7

				237.4		794.7		82.3		548.6

				454.5		2368.6		161.7		1831.6

				625.3		1885.2		180		982.3

				surowe		surowe + BTX-y		bez BTX-ów		z BTX-ami				surowe		surowe + BTX-y		po prcesie beztlenowym bez BTX-ów		po procesie beztlenowym z BTX-ami

				237.4		794.7		82.3		548.6				625.3		2368.6		624.7		1831.6

				298.5		1688.7		161.7		930.7				237.4		794.7		82.3		548.6

				454.5		1885.2		180		982.3				403.9		1684.3		262.2		1073.3

				625.3		2368.6		624.7		1831.6

				1615.7		6737.2		1048.7		4293.2

				403.9		1684.3		262.2		1073.3





		0		0		0

		0		0		0

		0		0		0

		0		0		0



Toluen [mg/dm3]



		0		0

		0		0

		0		0

		0		0



ścieki surowe

surowe + BTX-y

po war. beztl.

po war. beztl. Z BTX-ami

Toluen [mg/dm3]

0

0

0

0



		

		BTX-y w ściekach do biologi z oczyszczalni ścieków

		benzen		toluen		p-ksylen		o-ksylen

				237.4		7.7		9.7

				4.2		0.9

				4.4		1.1		1.4

				5.1		1.3		1.1

				10.31

				10.1

		ChZT ścieków z dodatkiem BTX-ów przes oczyszczaniem -głównie toluen

																wzrost ChZT o średnio 82 %

		ChZT		ChZT + BTX-y		BTX-y w mg/l		% wzr				ChZT		ChZT + BTX-y

		481.52		1437.1		1.95		189				1080.9		1621.4

		681.2		1557.2		1.62		128				481.52		1018.4

		708.3		1572		1.53		122		śred		771.2		1405.6

		669.6		1212.6		0.87		81

		1046.5		1420.2		5.11		36

		1080.9		1621.4		3.53		50

		730.2		1018.4		3.19		39

								645

								92%

				Pog

				surowe		ocz.+BTX		ocz.				usunięcie %						P-PO$		beztl		tlen.

		m-S		28.35		1.93		1.32				93.19				M   s		26.87		16.6		0.79

		m-S		25.17		3.56		7.38				85.86				M   s		22.72		15.97		1.69

		m-S		28.3		3.14		3.05				88.9				M   s		25.33		16.17		1.53

		m-S		26.02		3.05		2.71				88.28				M   s		24.42		14.57		2.1

		m-S		26.51		6.43		6.78				75.75				K		10.97		8.8		2.07

		K		14.2		4.23		3.02				70.21

										28.35		93.19						26.87		0.79

										25.17		85.86						22.72		1.69

										28.3		88.9						25.33		1.53

										26.02		88.28						24.42		2.1

										26.51		75.75						10.97		2.07

										14.2		70.21



po war.beztl. Z BTX-ami



		



ChZT [mgO2/dm3]
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Wykres1

		114.9		114.9

		134.4		134.4

		136.6		136.6

		153.9		153.9

		164.1		164.1

		205		205

		211.6		211.6

		288.4		288.4

		439.1		439.1

		446.4		446.4

		481.52		481.52

		486.3		486.3

		502.4		502.4

		511.7		511.7

		669.6		669.6

		681.2		681.2

		708.3		708.3

		717.4		717.4

		730.2		730.2

		895.3		895.3

		312		133.3

		1080.9		1080.9

		1104.6		1104.6

		1182.3		1182.3

		1187.5		1187.5

		1412.3		1412.3

		1533.5		1533.5



with BTX-s

without BTX-s

COD influent [mgO2/L]

COD enffluent [mgO2/L]

40.2

14.5

56.8

19.6

63.7

24.7

67.9

35.3

76.2

38.2

86.1

42.6

86.9

43.2

87.2

43.6

96

43.7

96.1

51.1

148.7

54.8

164.4

57.6

172.9

58.5

175

60.9

175.1

61.5

211.6

72.1

251

77.6

251

91.7

269.2

103.7

278

108.1

401.8

135.1

514.7

160.1

630.7

177.8

664

219.7

770.7

282.9

896.1



Arkusz1

																																																																								średnia		987.3		260.9				72.7

																																																																ścieki surowe		ścieki surowe + BTX-y				przyrost %				ścieki surowe + BTX-y		po procesie tlenowym				Efektywność us.%

		Wartości ChZT																																																												M   s		288.4		629.7				118		M   s		599.2		269.2				57.2

		Badania z BTX-ami																																																												M   s		511.7		952.8				86		M   s		605.2		514.7				45.9

																																																														M   s		164.1		605.2				270		M   s		629.7		86.1				85.7

				ścieki surowe		po procesie beztlenowym		po procesie tlenowym								ścieki surowe		po procesie beztlenowym		po procesie tlenowym								ścieki surowe		po procesie beztlenowym		po procesie tlenowym				ścieki surowe		po procesie beztlenowym		po procesie tlenowym						ChZT po oczyszczniu tlenowym																M   s		446.4		884				98		M   s		641.7		56.8				93.6

		M   s		288.4		735.5		269.2								114.9		210.4		40.2						M   s		114.9		657.1		56.8				M   K		134.4		210.4		40.2				syntyczne + BTX		komunalne + BTX		z cieczą osadową + BTX												M   s		114.9		641.7				458		M   s		884		76.2				88.1

		M   s		511.7		657.1		514.7								134.4		269.9		56.8						M   s		164.1		669.8		76.2				M   K		136.6		269.9		63.7				896.1		278		630.7												M   s		486.3		599.2				23		M   s		952.8		96.1				83.9								ścieki surowe + BTX-y		po procesie tlenowym				Efektywność us.%

		M   s		164.1		775		86.1								136.6		304		63.7						M   s		288.4		696.2		86.1				M   K		153.9		304		67.9				56.8		40.2		87.2												M   K		205		727.3				254		M   s		1018.4		770.7				42.7						M   K		307.5		96				86.8

		M   s		446.4		669.8		56.8								153.9		370.2		67.9						M   s		446.4		704.5		96.1				M   K		205		744.1		86.9				332.5		126.2		271.4												M   K		134.4		678.7				400		M   s		1037.1		172.9				83.3						M   K		529.4		40.2				94

		M   s		114.9		704.5		76.2								164.1		657.1		76.2						M   s		481.52		735.5		172.9				K		211.6		772.8		96																				M   K		153.9		606				293		M   s		1212.6		211.6				83.2						M   K		532.7		86.9				85.7

		M   s		486.3		852.6		96.1								205		669.8		86.1						M   s		486.3		775		175.1				K		439.1		842.8		251																				M   K		136.6		632.8				363		M   s		1257.2		896.1				29.5						M   K		606		67.9				89.3

		M   K		205		772.8		96								211.6		696.2		86.9						M   s		511.7		852.6		211.6				K		502.4		846.9		278																				M   K+c		1104.6		1385.5				25		M   s		1272		664				45.2						K		632.8		63.7				79.3

		M   K		134.4		842.8		40.2								288.4		704.5		87.2						M   s		669.6		911.3		269.2						1783		3990.9		883.7																				M   s+c		1187.5		1450.7				22		M   s		1346.8		175.1				38.1						K		678.7		278				47.8

		M   K		153.9		744.1		86.9								439.1		723.1		96						M   s		681.2		999.6		514.7				śred		254.7		570.1		126.2																				M   s		717.4		1346.8				88				11456.7		3989.5				776.4						K		727.3		251				52.6

		M   K		136.6		846.9		67.9								446.4		735.5		96.1						M   s		708.3		1037.5		664																														M   s		481.52		1037.1				115		śred		954.7		332.5				64.7								4014.4		883.7				535.5

		M   K+c		1104.6		1216.7		312								481.52		744.1		148.7						M   s		717.4		1257.9		770.7																														M   s		681.2		1257.2				85																śred		573.5		126.2				76.5

		M   s+c		1187.5		1156.9		164.4								486.3		772.8		164.4						M   s		730.2		1271.2		896.1																														M   s		708.3		1272				80

		M   s		717.4		1257.9		770.7								502.4		775		172.9								6000.02		10568.2		3989.5				ChZT po oczyszczniu beztlenowym																										M   s		669.6		1212.6				81

		M   s		481.52		696.2		172.9								511.7		842.8		175						śred		500		880.7		332.5				syntyczne +BTX		komunalne +BTX		z cieczą osadową +BTX																						M   s+c		1046.5		1420.2				36

		M   s		681.2		911.3		211.6								669.6		846.9		175.1																1271.2		846.9		1523.4																						M   s+c		1080.9		1621.4				50		M   K+c		943.9		312				77.5

		M   s		708.3		1271.2		896.1								681.2		852.6		211.6						M   K+c		895.3		370.2		87.2				657.1		210.4		723.1																						M   s		730.2		1018.4				39		M   s+c		1257.3		164.4				88.7

		M   s		669.6		1037.5		664								708.3		911.3		251						M   s+c		1046.5		723.1		148.7				880.7		570.1		1022.3																						K		211.6		307.5				45		M   s+c		1385.5		175				87.7				syntetyczne + BTX		komunalne + BTX		z cieczą osadową + BTX

		M   s+c		1046.5		1523.4		175								717.4		966.7		251						M   s+c		1080.9		966.7		164.4																														K		439.1		532.7				21		M   s+c		1420.2		630.7				61.1				1346.8		727.3		1621.7

		M   s+c		1080.9		1203.2		630.7								730.2		999.6		269.2						M   s+c		1104.6		1018.4		175																														K + c		1412.3		1485				5		K + c		1450.7		148.7				90				599.2		307.5		943.9

		M   s		730.2		999.6		175.1								895.3		1018.4		278						K + c		1182.3		1156.9		251																														K + c		1182.3		1257.3				6		K + c		1485		251				80				954.7		573.5		1398.2

		K		211.6		210.4		63.7								1046.5		1037.5		312						K + c		1187.5		1203.2		312																														K		502.4		529.4				5		K + c		1621.4		401.8				75.2

		K		439.1		304		278								1080.9		1156.9		401.8						K + c		1412.3		1216.7		401.8																														K + c		1533.5		1621.7				5		K + c		1621.7		87.2				90.8

		K + c		1412.3		723.1		148.7								1104.6		1203.2		514.7						K + c		1533.5		1523.4		630.7																														K + c		895.3		943.9				5				11185.7		2170.8				651

		K + c		1182.3		966.7		251								1182.3		1216.7		630.7								9442.9		8178.6		2170.8																																								śred		1398.2		180.9				81.4

		K		502.4		269.9		251								1187.5		1257.9		664						sred		1180.4		1022.3		271.4

		K + c		1533.5		1018.4		401.8								1412.3		1271.2		770.7

		K + c		895.3		370.2		87.2								1533.5		1523.4		896.1																																												syntetyczne + BTX		po war. beztl.		po war.tl.

														suma		17225.92		22737.7		6147.9																																												1346.8		1271.2		896.1

						po oczyszczaniu								średnia		638		842.14		227.7																																												599.2		657.1		56.8

		z BTX				with BTX-s		without BTX-s																																																								954.7		880.7		332.5

		M   s		114.9		40.2		14.5

		M   s		134.4		56.8		19.6

		M   s		136.6		63.7		24.7

		M   s		153.9		67.9		35.3

		M   s		164.1		76.2		38.2

		M   s		205		86.1		42.6

		M   K		211.6		86.9		43.2

		M   K		288.4		87.2		43.6

		M   K		439.1		96		43.7

		M   K		446.4		96.1		51.1

		M   K+c		481.52		148.7		54.8																																																		komunalne + BYX		po war. beztl		po war.tl.

		M   s+c		486.3		164.4		57.6																																																		727.3		846.9		278

		M   s		502.4		172.9		58.5																																																		307.5		210.4		40.2

		M   s		511.7		175		60.9																																																		573.5		570.1		126.2

		M   s		669.6		175.1		61.5

		M   s		681.2		211.6		72.1																														z cieczą osadową + BTX		po war. beztl.		po war. tl.

		M   s		708.3		251		77.6																														1621.7		1523.4		630.7

		M   s+c		717.4		251		91.7																														943.9		723.1		87.2

		M   s+c		730.2		269.2		103.7																														1398.2		1022.3		271.4

		M   s		895.3		278		108.1

		K				312		133.3

		K		1080.9		401.8		135.1

		K + c		1104.6		514.7		160.1

		K + c		1182.3		630.7		177.8

		K		1187.5		664		219.7

		K + c		1412.3		770.7		282.9

		K + c		1533.5		896.1

				po procesie beztlenowym		po procesie tlenowym

		M   s		735.5		269.2

		M   s		657.1		514.7

		M   s		775		86.1

		M   s		669.8		56.8

		M   s		704.5		76.2

		M   s		852.6		96.1

		M   K		772.8		96

		M   K		842.8		40.2

		M   K		744.1		86.9

		M   K		846.9		67.9

		M   K+c		1216.7		312

		M   s+c		1156.9		164.4

		M   s		1257.9		770.7

		M   s		696.2		172.9

		M   s		911.3		211.6

		M   s		1271.2		896.1

		M   s		1037.5		664

		M   s+c		1523.4		175

		M   s+c		1203.2		630.7

		M   s		999.6		175.1

		K		210.4		63.7

		K		304		278

		K + c		723.1		148.7

		K + c		966.7		251

		K		269.9		251

		K + c		1018.4		401.8

		K + c		370.2		87.2





Arkusz1

		



ChZT [mgO2/dm3]



Arkusz2

		



ChZT [mgO2/dm3]



Arkusz3

		



with BTX-s

without BTX-s

COD influent [mgO2/L]

COD enffluent [mgO2/L]



Arkusz4

		



ChZT [mgO2/dm3]



Arkusz5

		



ChZT [mgO2/dm3]



Arkusz6

		



ChZT [mgO2/dm3]



		



ChZT [mgO2/dm3]



		

		Wartości ChZT

		Badania bez BTX-ów (tło)

				ścieki surowe		po procesie beztlenowym		po procesie tlenowym						ścieki surowe		po procesie beztlenowym		po procesie tlenowym						ścieki surowe		po procesie beztlenowym		po procesie tlenowym						ścieki surowe		po procesie beztlenowym		po procesie tlenowym								ChZT po oczyszczniu tlenowym

		M   s		288.4		252.3		57.6				M   s		114.9		19.6		14.5				M   s		114.9		19.6		24.7				M   K		134.4		39.4		14.5								syntyczne		komunalne		z cieczą osadową

		M   s		511.7		64.7		77.6				M   s		134.4		39.4		19.6				M   s		164.1		59.6		38.2				M   K		136.6		44.1		19.6								177.8		282.9		450.8

		M   s		164.1		104		38.2				M   s		136.6		44.1		24.7				M   s		288.4		64.7		42.6				M   K		153.9		72		35.3								24.7		14.5		43.6

		M   s		446.4		59.6		42.6				M   s		153.9		59.6		35.3				M   s		446.4		71.4		57.6				M   K		205		96.6		43.2								82.4		94.1		126.9

		M   s		114.9		71.4		133.3				M   s		164.1		64.7		38.2				M   s		481.52		104		61.5				K		211.6		148.3		43.7

		M   s		486.3		19.6		72.1				M   s		205		71.4		42.6				M   s		486.3		106.1		72.1				K		439.1		217.8		219.7

		M   K		205		72		43.2				M   K		211.6		72		43.2				M   s		511.7		121.7		77.6				K		502.4		295.3		282.9

		M   K		134.4		44.1		35.3				M   K		288.4		96.6		43.6				M   s		669.6		145.5		91.7						1783		913.5		658.9

		M   K		153.9		96.6		14.5				M   K		439.1		104		43.7				M   s		681.2		177.6		103.7				śred		254.7		130.5		94.1

		M   K		136.6		39.4		43.7				M   K		446.4		106.1		51.1				M   s		708.3		252.3		108.1				ChZT po oczyszczniu beztlenowym

		M   K+c		1104.6		427.5		58.5				M   K+c		481.52		121.7		54.8				M   s		717.4		309.4		133.3				syntyczne		komunalne		z cieczą osadową

		M   s+c		1187.5		362.7		54.8				M   s+c		486.3		145.5		57.6				M   s		730.2		384.3		177.8				384.3		295.3		1210.6

		M   s		717.4		384.3		91.7				M   s		502.4		148.3		58.5						6000.02		1816.2		988.9				19.6		39.4		312.7

		M   s		481.52		177.6		24.7				M   s		511.7		177.6		60.9				śred		500		153.4		82.4				153.4		130.5		597

		M   s		681.2		106.1		177.8				M   s		669.6		217.8		61.5

		M   s		708.3		145.5		103.7				M   s		681.2		252.3		72.1				M   K+c		895.3		312.7		43.6

		M   s		669.6		121.7		61.5				M   s		708.3		295.3		77.6				M   s+c		1046.5		351.7		51.1

		M   s+c		1046.5		312.7		60.9				M   s+c		717.4		309.4		91.7				M   s+c		1080.9		362.7		54.8

		M   s+c		1080.9		417.2		160.1				M   s+c		730.2		312.7		103.7				M   s+c		1104.6		417.2		58.5

		M   s		730.2		309.4		108.1				M   s		895.3		351.7		108.1				K + c		1182.3		427.5		60.9

		K		211.6		148.3		19.6				K		1046.5		362.7		133.3				K + c		1187.5		821.3		135.1

		K		439.1		295.3		219.7				K		1080.9		384.3		135.1				K + c		1412.3		872.4		160.1

		K + c		1412.3		821.3		51.1				K + c		1104.6		417.2		160.1				K + c		1533.5		1210.6		450.8

		K + c		1182.3		872.4		135.1				K + c		1182.3		427.5		177.8						9442.9		4776.1		1014.9

		K		502.4		217.8		282.9				K		1187.5		821.3		219.7						1180.4		597		126.9

		K + c		1533.5		1210.6		450.8				K + c		1412.3		872.4		282.9

		K + c		895.3		351.7		43.6				K + c		1533.5		1210.6		450.8

														17225.92		7505.8		2662.7

												śred		638		278		98.6						ChZT w ściekach surowych

																								syntyczne		komunalne		z cieczą osadową

																								730.2		502.4		1533.5

																								114.9		134.4		895.3

																								500		254.7		1180.4

		Efektywność usuwania ChZT

				ścieki surowe		z BTXami		bez BTX-ów				z BTXami		bez BTX-ów

		M   s		288.4		269.2		57.6				6.66		80.03

		M   s		511.7		514.7		77.6				-0.59		84.83

		M   s		164.1		86.1		38.2				47.53		76.72

		M   s		446.4		56.8		42.6				87.28		90.46								z BTXami		bez BTX-ów						z BTXami		bez BTX-ów						z BTX-ami		bez BTX-ów

		M   s		114.9		76.2		133.3				33.77		71.02						M   K		36.69		43.7				M   s		-26.51		71.02				M   K		94		90.74

		M   s		486.3		96.1		72.1				80.24		85.17						M   K		43.53		49.97				M   s		-7.43		73.9						47.8		43.7

		M   K		205		96		43.2				53.17		78.93						M   K		50.04		68.01				M   s		-0.59		76.72						76.5		70.8

		M   K		134.4		40.2		35.3				70.09		73.74						M   K		50.29		73.74				M   s		0.84		80.03

		M   K		153.9		86.9		14.5				43.53		90.58						K		53.17		78.93				M   s		6.66		84.83

		M   K		136.6		67.9		43.7				50.29		68.01						K		69.9		90.58				M   s		33.77		85.17

		M   K+c		1104.6		312		58.5				71.75		94.7						K		70.09		90.74				M   s		47.53		85.2

		M   s+c		1187.5		164.4		54.8				86.16		95.44								373.71		495.67				M   s		64.09		85.36

		M   s		717.4		770.7		91.7				-7.43		87.22						śred		53.4		70.8				M   s		68.94		87.22

		M   s		481.52		172.9		24.7				64.09		94.87														M   s		76.02		90.46

		M   s		681.2		211.6		177.8				68.94		73.9														M   s		80.24		90.82

		M   s		708.3		896.1		103.7				-26.51		85.36														M   s		87.28		94.87

		M   s		669.6		664		61.5				0.84		90.82								z BTXami		bez BTX-ów						430.84		1005.6

		M   s+c		1046.5		175		60.9				83.28		94.18						M   K+c		41.65		70.6				śred		35.9		83.8

		M   s+c		1080.9		630.7		160.1				41.65		85.19						M   s+c		71.75		85.19

		M   s		730.2		175.1		108.1				76.02		85.2						M   s+c		73.8		88.57

		K		211.6		63.7		19.6				69.9		90.74						M   s+c		78.77		94.18

		K		439.1		278		219.7				36.69		49.97						K + c		83.28		94.7

		K + c		1412.3		148.7		51.1				89.47		96.38						K + c		86.16		95.13

		K + c		1182.3		251		135.1				78.77		88.57						K + c		89.47		95.44

		K		502.4		251		282.9				50.04		43.7						K + c		90.26		96.38																z BTX-ami		bez BTX-ów

		K + c		1533.5		401.8		450.8				73.8		70.6								615.14		720.19														M   s		93.6		94.87

		K + c		895.3		87.2		43.6				90.26		95.13						śred		76.9		90																29.5		71.02

												1419.69		2221.46																										64.7		83.8

										śred		52.6		82.3

																								z BTX-ami		bez BTX-ów

																						M   K+c		90.8		96.38

																								61.1		70.6

																								81.4		90
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Efektywność usunięcia ChZT [%]

90,0



		

		ChZT

		po procesie beztlenowym

				ścieki + BTX-y		ścieki

		M   s		735.5		252.3

		M   s		657.1		64.7

		M   s		775		104

		M   s		669.8		59.6

		M   s		704.5		71.4

		M   s		852.6		19.6

		M   K		772.8		72

		M   K		842.8		44.1

		M   K		744.1		96.6

		M   K		846.9		39.4

		M   K+c		1216.7		427.5

		M   s+c		1156.9		362.7

		M   s		1257.9		384.3

		M   s		696.2		177.6

		M   s		911.3		106.1

		M   s		1271.2		145.5

		M   s		1037.5		121.7

		M   s+c		1523.4		312.7

		M   s+c		1203.2		417.2

		M   s		999.6		309.4

		K		210.4		148.3

		K		304		295.3

		K + c		723.1		821.3

		K + c		966.7		872.4

		K		269.9		217.8

		K + c		1018.4		1210.6

		K + c		370.2		351.7

		po procesie tlenowym

				ścieki + BTX-y		ścieki

		M   s		269.2		57.6

		M   s		514.7		77.6

		M   s		86.1		38.2

		M   s		56.8		42.6

		M   s		76.2		133.3

		M   s		96.1		72.1

		M   K		96		43.2

		M   K		40.2		35.3

		M   K		86.9		14.5

		M   K		67.9		43.7

		M   K+c		312		58.5

		M   s+c		164.4		54.8

		M   s		770.7		91.7

		M   s		172.9		24.7

		M   s		211.6		177.8

		M   s		896.1		103.7

		M   s		664		61.5

		M   s+c		175		60.9

		M   s+c		630.7		160.1

		M   s		175.1		108.1

		K		63.7		19.6

		K		278		219.7

		K + c		148.7		51.1

		K + c		251		135.1

		K		251		282.9

		K + c		401.8		450.8

		K + c		87.2		43.6
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ścieki + BTX-y

ścieki

serie
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ChZT ścieków po procesie beztlenowym
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ścieki + BTX-y

ścieki

serie

ChZT [mgO2/dm3]

ChZT scieków oczyszczonych



		

		Zależność fosforu ogólnego od ChZT ścieków surowych

				ścieki surowe								ścieki surowe

						ścieki + BTX-y		ścieki						ścieki + BTX-y		ścieki

		M   s		288.4		5.95		6.12				114.9		1.93		1.32

		M   s		511.7		2.6		2.89				134.4		2.18		1.66

		M   s		164.1		3.37		4.92				136.6		2.21		2.2

		M   s		446.4		2.85		4.14				153.9		2.23		2.29

		M   s		114.9		3.86		4.17				164.1		2.6		2.49

		M   s		486.3		3.04		5.76				205		2.85		2.71

		M   K		205		2.21		6.1				211.6		2.91		2.89

		M   K		134.4		2.23		5.75				288.4		3.04		3.02

		M   K		153.9		4.26		5.69				439.1		3.05		3.05

		M   K		136.6		4.67		8.58				446.4		3.14		4.14

		M   K+c		1104.6		2.91		2.29				481.52		3.37		4.17

		M   s+c		1187.5		7.07		6.44				486.3		3.56		4.48

		M   s		717.4		1.93		1.32				502.4		3.86		4.92

		M   s		481.52		3.56		7.38				511.7		4.09		5.07

		M   s		681.2		3.14		3.05				669.6		4.23		5.69

		M   s		708.3		3.05		2.71				681.2		4.26		5.75

		M   s		669.6		6.43		6.78				708.3		4.67		5.76

		M   s+c		1046.5		10.63		9.03				717.4		5.44		6.1

		M   s+c		1080.9		7.59		5.07				730.2		5.95		6.12

		M   s		730.2		8.51		10.59				895.3		6.35		6.44

		K		211.6		4.09		2.49				1046.5		6.43		6.6

		K		439.1		6.35		6.6				1080.9		6.92		6.78

		K + c		1412.3		2.18		1.66				1104.6		7.07		7.38

		K + c		1182.3		6.92		2.2				1182.3		7.59		8.58

		K		502.4		4.23		3.02				1187.5		8.51		9.03

		K + c		1533.5		5.44		4.48				1412.3		9.55		9.13

		K + c		895.3		9.55		9.13				1533.5		10.63		10.59





		

		Zależność stężenia fosforu ogólnego od ChZT po warunkach beztlenowych

		Badania z BTX-ami

																										ChZT

				po procesie beztlenowym		P-ścieki + BTX-y				po procesie beztlenowym		P-ścieki + BTX-y														po procesie tlenowym		P-ścieki + BTX-y

		M   s		735.5		5.95								210.4		1.93														40.2		1.93

		M   s		657.1		2.6								269.9		2.18														56.8		2.18

		M   s		775		3.37								304		2.21														63.7		2.21

		M   s		669.8		2.85								370.2		2.23														67.9		2.23

		M   s		704.5		3.86								657.1		2.6														76.2		2.6

		M   s		852.6		3.04				669.8		2.85														86.1		2.85

		M   K		772.8		2.21				696.2		2.91														86.9		2.91

		M   K		842.8		2.23				704.5		3.04														87.2		3.04

		M   K		744.1		4.26				723.1		3.05														96		3.05

		M   K		846.9		4.67				735.5		3.14														96.1		3.14

		M   K+c		1216.7		2.91				744.1		3.37														148.7		3.37

		M   s+c		1156.9		7.07				772.8		3.56														164.4		3.56

		M   s		1257.9		1.93				775		3.86														172.9		3.86

		M   s		696.2		3.56				842.8		4.09														175		4.09

		M   s		911.3		3.14				846.9		4.23														175.1		4.23

		M   s		1271.2		3.05				852.6		4.26														211.6		4.26

		M   s		1037.5		6.43				911.3		4.67														251		4.67

		M   s+c		1523.4		10.63				966.7		5.44														251		5.44

		M   s+c		1203.2		7.59				999.6		5.95														269.2		5.95

		M   s		999.6		8.51				1018.4		6.35																		278		6.35

		K		210.4		4.09				1037.5		6.43														312		6.43

		K		304		6.35				1156.9		6.92														401.8		6.92

		K + c		723.1		2.18				1203.2		7.07														514.7		7.07

		K + c		966.7		6.92				1216.7		7.59														630.7		7.59

		K		269.9		4.23				1257.9		8.51														664		8.51

		K + c		1018.4		5.44																				770.7		9.55

		K + c		370.2		9.55				1523.4		10.63														896.1		10.63

				po procesie tlenowym		P-ścieki + BTX-y

		M   s		269.2		5.95

		M   s		514.7		2.6

		M   s		86.1		3.37

		M   s		56.8		2.85

		M   s		76.2		3.86

		M   s		96.1		3.04

		M   K		96		2.21

		M   K		40.2		2.23

		M   K		86.9		4.26

		M   K		67.9		4.67

		M   K+c		312		2.91

		M   s+c		164.4		7.07

								M   s		770.7		1.93

		M   s		172.9		3.56

		M   s		211.6		3.14

								M   s		896.1		3.05

		M   s		664		6.43

		M   s+c		175		10.63

		M   s+c		630.7		7.59

		M   s		175.1		8.51

		K		63.7		4.09

		K		278		6.35

		K + c		148.7		2.18

		K + c		251		6.92

		K		251		4.23

		K + c		401.8		5.44

		K + c		87.2		9.55
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ChZT po procesie beztlenowym [mgO2/dm3]

Pog w ściekach oczyszczonych [mg/dm3]
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		Zależność stężenia fosforu ogólnego od ChZT po warunkach beztlenowych

		Badania bez BTX-ów

				po beztlenowych		P-oczyszczone				po beztlenowych		P-oczyszczone

		M   s		252.3		6.12

		M   s		64.7		2.89				39.4		1.66

		M   s		104		4.92				44.1		2.2

		M   s		59.6		4.14				59.6		2.29

		M   s		71.4		4.17				64.7		2.49

		M   s		19.6		5.76				71.4		2.71

		M   K		72		6.1				72		2.89

		M   K		44.1		5.75				96.6		3.02

		M   K		96.6		5.69				104		3.05

		M   K		39.4		8.58				106.1		4.14

		M   K+c		427.5		2.29				121.7		4.17

		M   s+c		362.7		6.44				145.5		4.48

		M   s		384.3		1.32				148.3		4.92

		M   s		177.6		7.38				177.6		5.07

		M   s		106.1		3.05				217.8		5.69

		M   s		145.5		2.71				252.3		5.75

		M   s		121.7		6.78				295.3		5.76

		M   s+c		312.7		9.03				309.4		6.1

		M   s+c		417.2		5.07				312.7		6.12

		M   s		309.4		10.59				351.7		6.44

		K		148.3		2.49				362.7		6.6

		K		295.3		6.6				384.3		6.78

		K + c		821.3		1.66				417.2		7.38

		K + c		872.4		2.2								427.5		8.58

		K		217.8		3.02				821.3		9.03

		K + c		1210.6		4.48				872.4		9.13

		K + c		351.7		9.13

				po procesie tlenowym		P-oczyszczone				po procesie tlenowym		P-oczyszczone

		M   s		57.6		6.12

		M   s		77.6		2.89				19.6		1.66

		M   s		38.2		4.92				24.7		2.2

		M   s		42.6		4.14				35.3		2.29

		M   s		133.3		4.17				38.2		2.49

		M   s		72.1		5.76				42.6		2.71

		M   K		43.2		6.1				43.2		2.89

		M   K		35.3		5.75				43.6		3.02

		M   K		14.5		5.69				43.7		3.05

		M   K		43.7		8.58				51.1		4.14

		M   K+c		58.5		2.29				54.8		4.17

		M   s+c		54.8		6.44				57.6		4.48

		M   s		91.7		1.32				58.5		4.92

		M   s		24.7		7.38				60.9		5.07

		M   s		177.8		3.05				61.5		5.69

		M   s		103.7		2.71				72.1		5.75

		M   s		61.5		6.78				77.6		5.76

		M   s+c		60.9		9.03				91.7		6.1

		M   s+c		160.1		5.07				103.7		6.12

		M   s		108.1		10.59				108.1		6.44

		K		19.6		2.49				133.3		6.6

		K		219.7		6.6				135.1		6.78

		K + c		51.1		1.66				160.1		7.38

		K + c		135.1		2.2				177.8		8.58

		K		282.9		3.02				219.7		9.03

		K + c		450.8		4.48				282.9		9.13

		K + c		43.6		9.13
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ChZT po procesie beztlenowym [mgO2/dm3]

Pog w ściekach oczyszczonych [mg/dm3]
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