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Abstract

          This research is interested in using the two species of fungi such as Aspergillus terreus and Asp. flavus for Biodegradation of Congo red dye as industrial and Carcinogenic dyes,The results showed that Asp. flavus was the more efficient from Asp. flavus in Biodegradation of the Congo red dye. The percentage of Bio decolonization about 46.89%  during incubation at 72 hours, while when use Asp. terreus the percentage of Bio decolonization was about 34.59% during same time of incubation.
Keywords; congo red; biodecolorization, pollution.
Introduction
          Textile dye produces huge amount of polluted effluents that are normally discharged to surface water bodies and ground water aquifers. These wastewater causes damages to the ecological system of the receiving surface water capacity and certain a lot of disturbance to the ground water resources. Most of the dyes are used in the textiles industries are stable to light and are not biodegradable. In order to reduce the risk of environmental pollution from such waste [1].
           It is necessary to treat them to before discharging it receiving in the environment. Today more than 10,000 dyes such as congo red (figure 1)have been incorporated in color index [2]. In order to remove hazardous materials like dyes, adsorption is a method which has gain considerable attention in the recent few years adsorption is such a useful and simple technique [3].Industrial and sewage water containing colored dyes on chemical contaminated and harmful so it became necessary for the time being this water treatment for danger on the environment[4,5]
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                             Fig. 1:The chemical structure of a- Congo Red dye
In recent years, fungi used in many research and intensely on the removal of dyes from wastewater[6].
           Textile industry produces a large amount of liquid waste that can cause serious environmental problems. It is estimated that the liberalization of 10-15% of dyes in the treated water[7] which is responsible for colors dyes affect the photosynthetic activity in aquatic life by reducing the intensity of light propagation may also be toxic to some aquatic animals and plants due to the presence of aromatic materials, metals, chlorides[8].
          The best way for the removal of color from effluent is chemical coagulation. Synthetic dyes are coloring agents mainly used in textile industries which generate a huge amount of waste water in the process of dying. It is estimate that these industries discharge around 28,000 tons of dyes worldwide every year in the environment.[9] In This studied examination of the fungi toward biodegradation of as industrial and Carcinogenic dyes such as Congo red dye by used the two species of fungi were  Asp. terreus and Asp. flavus.
Materials and Methods
Preparation The fungal inoculums

          After isolate The fungus from soil ,The fungal inoculum was attended the audacity to take disk of a fungal culture seven days old by using a cork borer diameter of 5 mm and add 10 ml of sterile distilled water to the fungal disk [10].

Preparation Dye Solution

          The dye Congo red (Chemical formula=C23H22N6O6S2Na2, Formula weight=696.65g.mol-1) supplied by BHD Chemicals. The solution of Congo red were prepared by dissolving appropriate amounts (accurate weighed) of dry powdered dye in double distilled water to prepare Stock solution(1000 mg L1). The experimental solution was obtained by dilutions were made to obtain the working solution at desired concentrations[11]. 


Experimental 

Effect of speciesfungion the Dye 

          Add The fungal inoculum Previously the record to 100ml of congo red solution of the solution Congo red was measured and added to the content in each conical flask. The content was shaken rigorously and continuously for 30,60,90,120,150, 180, 210, 240, 270, and 300 min respectively. The particles of the adsorbent was separation by centrifuged from solution to obtain the equilibrium concentration. 
          The final concentration of Congo read was estimated for each sample spectrophotometrically at the wavelength corresponding to maximum absorbance for Congo red (λmax=498nm) using a spectrophotometer (UV/VIS-Jenway ,6800, German) as in the Figure 1. A graph of removal Congo read percentage (g/L) versus time (hour) was plotted for Congo red. Generally the amount of dye removal was calculated from following equation: 

Biodecolorization% = (𝐴° − 𝐴) /𝐴° × 100 

          Ao and A is the absorbance of concentration of dye before and after Biodecolorization respectively[11, 12].

Results and Discussion
          The results of this research show that more efficient use of Asp. flavus  in Biodecolorization Congo  red dye from the use of Asp. terreus, The results showed that the amount of absorbance decreases with time  treatment, so that the concentration of dye is decrease.
          When used Asp. flavus the absorption of Congo red during 72 hours of treatment become 0.4816 compared with control while the absorption  when used Asp. terreus at 72 hours about 0.5932 (figure 2,3,4).
          Change in the color of the dye from red to colorless gradually has been observed when using fungal. It was rated assessment of the deterioration / decolourization as the disappearance of the color of the plate Petri, during the growth of fungal mycelium. 
          Congo red dye, has applied fungus showed a positive result and biodegradable. The color of this dye has turned to pale, finally the current yellow zone around the mycelium. A small part of the dye has also accumulated applied mushrooms, mycelium have turned to red[13].
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Fig.2:λmaxlength Estimateof Congo red dye.




	






Fig.3:removal Congo read percentage by using Aspergillus flavus.









Fig.4:removal Congo read percentage by using  Aspergillus terreus.
          When using Asp. flavus was removal percentage of dye Congo red about46.89%  at 72 hours from treatment compared with removal of dye on the first day of treatment using the same fungus it's  about 43.83.%(figure 5,table 1), application of fungal and bacterial strains capable of adsorbing or degrading [14,15,16] of many dye groups which was considered as a source of concern in this field during last year. While Biodegradation percentage of Congo red dye by using Aspergillus terreus at 72 hours about 34.59%compared with exposing the dye to the same fungus during the first 24 hours of treatment it's about 26.68%(figure 6,table 1).
          Fungal organisms such as Phlebiatre mellus, Phanerochaete chrysosporium, Tranmetes versicolor, Fusarium oxysporum, Aspergillus flavus and Trichoderm aviride are also able to decolorize the dyes. Most studies have been limited to the decolourization of a single dye or even to mixtures of dyes. Nevertheless, a biodecolourization system must sustain its ability upon exposure to real wastewater conditions [17].










Fig.5:percentage  of bio decolonization to congo red destroyed by Aspergillus flavus
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Fig.6:percentage  of bio decolonization toCongo red dye treated by Aspergillus terreus




	Time/hours

	percentage  of Biodecolorization by  fungi

	
	Aspergillus flavus
	Aspergillus terreus

	24 h
	43.83
	26.68

	48 h
	46.48
	29.58

	72 h
	46.89
	34.59


Table 1: percentage  of bio decolonization to Congo red dye treated by Aspergillus flavus, Aspergillus terreus.
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Abs 24hours	800	798	796	794	792	790	788	786	784	782	780	778	776	774	772	770	768	766	764	762	760	758	756	754	752	750	748	746	744	742	740	738	736	734	732	730	728	726	724	722	720	718	716	714	712	710	708	706	704	702	700	698	696	694	692	690	688	686	684	682	680	678	676	674	672	670	668	666	664	662	660	658	656	654	652	650	648	646	644	642	640	638	636	634	632	630	628	626	624	622	620	618	616	614	612	610	608	606	604	602	600	598	596	594	592	590	588	586	584	582	580	578	576	574	572	570	568	566	564	562	560	558	556	554	552	550	548	546	544	542	540	538	536	534	532	530	528	526	524	522	520	518	516	514	512	510	508	506	504	502	500	498	496	494	492	490	488	486	484	482	480	478	476	474	472	470	468	466	464	462	460	458	456	454	452	450	448	446	444	442	440	438	436	434	432	430	428	426	424	422	420	418	416	414	412	410	408	406	404	402	400	398	396	394	392	390	388	386	384	382	380	378	376	374	372	370	368	366	364	362	360	358	356	354	352	350	348	346	344	342	340	338	336	334	332	330	328	326	324	322	320	318	316	314	312	310	308	306	304	302	300	-3.9000000000000163E-3	-3.9000000000000163E-3	-3.8000000000000126E-3	-3.7000000000000227E-3	-3.7000000000000227E-3	-3.600000000000019E-3	-2.3000000000000052E-3	-3.600000000000019E-3	-3.1000000000000168E-3	-3.2000000000000192E-3	-3.2000000000000192E-3	-3.2000000000000192E-3	-2.1000000000000085E-3	-3.2000000000000192E-3	-3.1000000000000168E-3	-3.3000000000000104E-3	-3.2000000000000192E-3	-3.3000000000000104E-3	-2.8000000000000052E-3	-3.0000000000000135E-3	-2.8000000000000052E-3	-3.5000000000000153E-3	-3.3000000000000104E-3	-3.4000000000000146E-3	-2.5000000000000118E-3	-3.2000000000000192E-3	-3.2000000000000192E-3	-3.2000000000000192E-3	-2.9000000000000072E-3	-2.5000000000000118E-3	-2.5000000000000118E-3	-2.6000000000000151E-3	-1.8000000000000093E-3	-2.7000000000000162E-3	-2.6000000000000151E-3	-2.7000000000000162E-3	-2.5000000000000118E-3	-2.6000000000000151E-3	-1.6000000000000092E-3	-2.200000000000014E-3	-2.200000000000014E-3	-2.0000000000000052E-3	-1.90000000000001E-3	-1.90000000000001E-3	-1.6000000000000092E-3	-1.6000000000000092E-3	-1.7000000000000088E-3	-1.6000000000000092E-3	-1.6000000000000092E-3	-1.4000000000000045E-3	-1.2999999999999978E-3	-1.4000000000000045E-3	-1.2000000000000025E-3	-1.1000000000000072E-3	-1.0000000000000041E-3	-1.1000000000000072E-3	-1.1000000000000072E-3	-1.0000000000000041E-3	-9.000000000000055E-4	-9.000000000000055E-4	-8.0000000000000405E-4	-9.000000000000055E-4	-8.0000000000000405E-4	-8.0000000000000405E-4	-6.0000000000000363E-4	-7.0000000000000411E-4	-6.0000000000000363E-4	-5.0000000000000207E-4	-7.0000000000000411E-4	-4.0000000000000159E-4	-5.0000000000000207E-4	-4.0000000000000159E-4	-5.0000000000000207E-4	-5.0000000000000207E-4	-3.0000000000000182E-4	-3.0000000000000182E-4	-1.0000000000000063E-4	1.0000000000000063E-4	0	2.0000000000000115E-4	2.0000000000000115E-4	3.0000000000000182E-4	4.0000000000000159E-4	5.0000000000000207E-4	8.0000000000000405E-4	1.0000000000000041E-3	9.000000000000055E-4	1.4000000000000045E-3	1.6000000000000092E-3	2.0000000000000052E-3	2.7000000000000162E-3	3.0000000000000135E-3	3.5000000000000153E-3	4.4000000000000219E-3	5.0000000000000192E-3	5.9000000000000337E-3	7.1000000000000134E-3	8.6000000000000208E-3	1.000000000000003E-2	1.2000000000000021E-2	1.4100000000000001E-2	1.6500000000000084E-2	1.9199999999999998E-2	2.1900000000000051E-2	2.5200000000000052E-2	2.8899999999999999E-2	3.3200000000000042E-2	3.8200000000000012E-2	4.4000000000000171E-2	5.0300000000000171E-2	5.7000000000000134E-2	6.4300000000000329E-2	7.2200000000000014E-2	8.0000000000000224E-2	8.8600000000000609E-2	9.7600000000000048E-2	0.10829999999999999	0.11990000000000017	0.13189999999999999	0.14430000000000001	0.15720000000000076	0.17019999999999999	0.18380000000000021	0.19690000000000055	0.21100000000000024	0.22540000000000043	0.24100000000000021	0.2571	0.2737	0.28950000000000031	0.30510000000000032	0.32030000000000186	0.33520000000000122	0.34880000000000166	0.36240000000000122	0.37580000000000158	0.39420000000000038	0.40570000000000001	0.41720000000000002	0.42920000000000008	0.44050000000000045	0.45070000000000005	0.46210000000000001	0.46900000000000008	0.47720000000000001	0.48420000000000002	0.49070000000000008	0.49670000000000031	0.50290000000000001	0.50549999999999951	0.50800000000000001	0.50939999999999996	0.50939999999999996	0.50839999999999996	0.50649999999999951	0.50329999999999997	0.49860000000000032	0.49220000000000008	0.48610000000000031	0.47950000000000031	0.47170000000000001	0.46380000000000032	0.45579999999999998	0.44760000000000044	0.43900000000000122	0.43050000000000038	0.42100000000000032	0.41150000000000031	0.40190000000000031	0.39280000000000215	0.3840000000000014	0.37580000000000158	0.36710000000000031	0.35960000000000031	0.35180000000000122	0.34440000000000109	0.3366000000000014	0.32880000000000192	0.32070000000000032	0.31370000000000031	0.30490000000000139	0.2993000000000014	0.29290000000000038	0.28650000000000031	0.28000000000000008	0.2737	0.2671	0.26029999999999998	0.25390000000000001	0.24780000000000021	0.24130000000000001	0.2356	0.2301	0.22480000000000025	0.2214000000000004	0.21790000000000087	0.21470000000000064	0.21190000000000075	0.21040000000000064	0.20990000000000064	0.21070000000000041	0.21330000000000021	0.21710000000000004	0.22260000000000019	0.22950000000000031	0.23790000000000044	0.24760000000000001	0.26320000000000005	0.27910000000000001	0.29720000000000002	0.31620000000000031	0.34380000000000149	0.36120000000000002	0.38150000000000139	0.40400000000000008	0.42880000000000151	0.45650000000000002	0.48690000000000122	0.51970000000000005	0.55420000000000003	0.587700000000001	0.62390000000000279	0.65970000000000373	0.69460000000000333	0.73140000000000005	0.76870000000000316	0.80959999999999999	0.85570000000000279	0.89960000000000184	0.94730000000000003	0.99819999999999998	1.0824	1.1354	1.2012999999999932	1.2765	1.3746	1.4813999999999932	1.6196999999999946	1.7850999999999966	1.9828999999999981	2.1739000000000002	2.4089	2.6575000000000002	2.8859999999999997	3	3.0968999999999967	3.2218	3.2218	3.3009999999999997	3.3009999999999997	3.2218	Abs 48 hours	800	798	796	794	792	790	788	786	784	782	780	778	776	774	772	770	768	766	764	762	760	758	756	754	752	750	748	746	744	742	740	738	736	734	732	730	728	726	724	722	720	718	716	714	712	710	708	706	704	702	700	698	696	694	692	690	688	686	684	682	680	678	676	674	672	670	668	666	664	662	660	658	656	654	652	650	648	646	644	642	640	638	636	634	632	630	628	626	624	622	620	618	616	614	612	610	608	606	604	602	600	598	596	594	592	590	588	586	584	582	580	578	576	574	572	570	568	566	564	562	560	558	556	554	552	550	548	546	544	542	540	538	536	534	532	530	528	526	524	522	520	518	516	514	512	510	508	506	504	502	500	498	496	494	492	490	488	486	484	482	480	478	476	474	472	470	468	466	464	462	460	458	456	454	452	450	448	446	444	442	440	438	436	434	432	430	428	426	424	422	420	418	416	414	412	410	408	406	404	402	400	398	396	394	392	390	388	386	384	382	380	378	376	374	372	370	368	366	364	362	360	358	356	354	352	350	348	346	344	342	340	338	336	334	332	330	328	326	324	322	320	318	316	314	312	310	308	306	304	302	300	-3.1000000000000168E-3	-3.1000000000000168E-3	-3.0000000000000135E-3	-3.0000000000000135E-3	-2.9000000000000072E-3	-2.9000000000000072E-3	-1.5000000000000072E-3	-2.8000000000000052E-3	-2.4000000000000054E-3	-2.6000000000000151E-3	-2.6000000000000151E-3	-2.3000000000000052E-3	-1.2999999999999978E-3	-2.5000000000000118E-3	-2.5000000000000118E-3	-2.6000000000000151E-3	-2.4000000000000054E-3	-2.5000000000000118E-3	-2.200000000000014E-3	-2.200000000000014E-3	-2.200000000000014E-3	-2.8000000000000052E-3	-2.4000000000000054E-3	-2.5000000000000118E-3	-1.7000000000000088E-3	-2.200000000000014E-3	-2.3000000000000052E-3	-2.4000000000000054E-3	-1.90000000000001E-3	-1.6000000000000092E-3	-1.90000000000001E-3	-1.6000000000000092E-3	-1.1000000000000072E-3	-1.90000000000001E-3	-1.90000000000001E-3	-1.90000000000001E-3	-1.8000000000000093E-3	-1.8000000000000093E-3	-1.0000000000000041E-3	-1.6000000000000092E-3	-1.6000000000000092E-3	-1.5000000000000072E-3	-1.5000000000000072E-3	-1.4000000000000045E-3	-9.000000000000055E-4	-1.0000000000000041E-3	-1.2999999999999978E-3	-1.1000000000000072E-3	-1.2000000000000025E-3	-9.000000000000055E-4	-8.0000000000000405E-4	-9.000000000000055E-4	-7.0000000000000411E-4	-7.0000000000000411E-4	-6.0000000000000363E-4	-6.0000000000000363E-4	-5.0000000000000207E-4	-6.0000000000000363E-4	-6.0000000000000363E-4	-6.0000000000000363E-4	-5.0000000000000207E-4	-6.0000000000000363E-4	-4.0000000000000159E-4	-5.0000000000000207E-4	-3.0000000000000182E-4	-4.0000000000000159E-4	-3.0000000000000182E-4	-1.0000000000000063E-4	-3.0000000000000182E-4	-1.0000000000000063E-4	-3.0000000000000182E-4	0	-3.0000000000000182E-4	-2.0000000000000115E-4	-1.0000000000000063E-4	-2.0000000000000115E-4	0	4.0000000000000159E-4	2.0000000000000115E-4	3.0000000000000182E-4	4.0000000000000159E-4	6.0000000000000363E-4	6.0000000000000363E-4	8.0000000000000405E-4	9.000000000000055E-4	1.2000000000000025E-3	1.2000000000000025E-3	1.6000000000000092E-3	1.90000000000001E-3	2.200000000000014E-3	2.8000000000000052E-3	3.3000000000000104E-3	3.9000000000000163E-3	4.6000000000000034E-3	5.3000000000000104E-3	6.2000000000000293E-3	7.4000000000000446E-3	8.900000000000045E-3	1.0300000000000037E-2	1.2200000000000029E-2	1.4500000000000039E-2	1.6600000000000087E-2	1.9400000000000091E-2	2.2200000000000115E-2	2.5300000000000041E-2	2.8899999999999999E-2	3.330000000000001E-2	3.8200000000000012E-2	4.3900000000000022E-2	4.9900000000000139E-2	5.6500000000000015E-2	6.3300000000000134E-2	7.1000000000000021E-2	7.8500000000000014E-2	8.6800000000000044E-2	9.5500000000000501E-2	0.10539999999999998	0.11650000000000017	0.128	0.13969999999999999	0.15210000000000001	0.16410000000000022	0.17710000000000001	0.18930000000000041	0.20250000000000001	0.21600000000000041	0.23039999999999999	0.24540000000000076	0.26120000000000004	0.27610000000000001	0.29060000000000002	0.30480000000000157	0.31830000000000191	0.33120000000000038	0.34390000000000109	0.35640000000000038	0.37370000000000031	0.38480000000000186	0.39570000000000038	0.40720000000000001	0.41770000000000002	0.4273000000000014	0.43800000000000122	0.44500000000000051	0.45270000000000005	0.4592	0.4662	0.47170000000000001	0.47800000000000031	0.48060000000000008	0.4833000000000014	0.48500000000000032	0.4853000000000014	0.48460000000000031	0.48290000000000038	0.48010000000000008	0.47580000000000122	0.47000000000000008	0.46430000000000032	0.4582	0.45120000000000005	0.44380000000000069	0.43620000000000031	0.42870000000000008	0.42090000000000038	0.41280000000000122	0.40410000000000001	0.39490000000000186	0.38580000000000186	0.37730000000000158	0.36930000000000157	0.3613000000000014	0.35320000000000001	0.34610000000000057	0.3386000000000014	0.33170000000000038	0.32430000000000186	0.31680000000000186	0.3094000000000014	0.30240000000000122	0.29430000000000139	0.28890000000000032	0.28250000000000008	0.27650000000000002	0.27010000000000001	0.26429999999999998	0.2581	0.25140000000000001	0.24540000000000076	0.23960000000000001	0.23369999999999999	0.22810000000000022	0.22290000000000035	0.21780000000000024	0.21470000000000064	0.21160000000000001	0.20850000000000021	0.20640000000000044	0.20500000000000004	0.20500000000000004	0.20590000000000044	0.20900000000000021	0.21290000000000076	0.21840000000000087	0.22570000000000034	0.2341	0.24390000000000076	0.25950000000000001	0.27580000000000032	0.29380000000000139	0.31270000000000031	0.34060000000000057	0.35810000000000008	0.37820000000000031	0.40110000000000001	0.42600000000000032	0.4541	0.4853000000000014	0.51880000000000004	0.55330000000000001	0.58749999999999958	0.62370000000000314	0.65990000000000315	0.69650000000000101	0.73400000000000065	0.77180000000000204	0.81330000000000002	0.85980000000000278	0.90620000000000001	0.95580000000000065	1.0095999999999932	1.0969	1.1511	1.2195999999999931	1.300999999999995	1.3968	1.5113999999999939	1.6575	1.821	2.0131999999999999	2.2364999999999977	2.4558999999999904	2.6575000000000002	2.8859999999999997	3	3.0968999999999967	3.0968999999999967	3.2218	3.5227999999999997	3.3009999999999997	3.3009999999999997	Abs 72hours	800	798	796	794	792	790	788	786	784	782	780	778	776	774	772	770	768	766	764	762	760	758	756	754	752	750	748	746	744	742	740	738	736	734	732	730	728	726	724	722	720	718	716	714	712	710	708	706	704	702	700	698	696	694	692	690	688	686	684	682	680	678	676	674	672	670	668	666	664	662	660	658	656	654	652	650	648	646	644	642	640	638	636	634	632	630	628	626	624	622	620	618	616	614	612	610	608	606	604	602	600	598	596	594	592	590	588	586	584	582	580	578	576	574	572	570	568	566	564	562	560	558	556	554	552	550	548	546	544	542	540	538	536	534	532	530	528	526	524	522	520	518	516	514	512	510	508	506	504	502	500	498	496	494	492	490	488	486	484	482	480	478	476	474	472	470	468	466	464	462	460	458	456	454	452	450	448	446	444	442	440	438	436	434	432	430	428	426	424	422	420	418	416	414	412	410	408	406	404	402	400	398	396	394	392	390	388	386	384	382	380	378	376	374	372	370	368	366	364	362	360	358	356	354	352	350	348	346	344	342	340	338	336	334	332	330	328	326	324	322	320	318	316	314	312	310	308	306	304	302	300	2.7000000000000162E-3	2.6000000000000151E-3	2.6000000000000151E-3	2.8000000000000052E-3	2.6000000000000151E-3	2.9000000000000072E-3	3.4000000000000146E-3	2.200000000000014E-3	2.7000000000000162E-3	2.5000000000000118E-3	2.5000000000000118E-3	2.6000000000000151E-3	3.8000000000000126E-3	2.6000000000000151E-3	2.6000000000000151E-3	2.6000000000000151E-3	2.7000000000000162E-3	2.4000000000000054E-3	2.9000000000000072E-3	2.7000000000000162E-3	3.2000000000000192E-3	2.5000000000000118E-3	2.5000000000000118E-3	2.6000000000000151E-3	3.5000000000000153E-3	2.7000000000000162E-3	2.7000000000000162E-3	2.7000000000000162E-3	3.3000000000000104E-3	3.4000000000000146E-3	3.600000000000019E-3	3.600000000000019E-3	4.1000000000000003E-3	3.2000000000000192E-3	3.3000000000000104E-3	3.4000000000000146E-3	3.5000000000000153E-3	3.5000000000000153E-3	4.4000000000000219E-3	3.8000000000000126E-3	3.9000000000000163E-3	3.8000000000000126E-3	4.1000000000000003E-3	4.2000000000000162E-3	4.6000000000000034E-3	4.4000000000000219E-3	4.2000000000000162E-3	4.4000000000000219E-3	4.5000000000000127E-3	4.8000000000000091E-3	4.9000000000000259E-3	4.8000000000000091E-3	4.9000000000000259E-3	5.0000000000000192E-3	5.2000000000000258E-3	4.9000000000000259E-3	5.0000000000000192E-3	5.2000000000000258E-3	5.3000000000000104E-3	5.3000000000000104E-3	5.4000000000000289E-3	5.5000000000000144E-3	5.5000000000000144E-3	5.5000000000000144E-3	5.7000000000000271E-3	5.7000000000000271E-3	5.8000000000000126E-3	5.9000000000000337E-3	5.6000000000000034E-3	6.1000000000000117E-3	6.0000000000000235E-3	6.1000000000000117E-3	5.9000000000000337E-3	6.1000000000000117E-3	6.2000000000000293E-3	6.2000000000000293E-3	6.5000000000000283E-3	6.8000000000000239E-3	6.7000000000000315E-3	6.9000000000000354E-3	6.9000000000000354E-3	7.2000000000000336E-3	7.2000000000000336E-3	7.4000000000000446E-3	7.6000000000000182E-3	7.9000000000000441E-3	7.8000000000000283E-3	8.2000000000000007E-3	8.5000000000000266E-3	8.900000000000045E-3	9.5000000000000275E-3	9.9000000000000268E-3	1.0500000000000051E-2	1.1299999999999998E-2	1.1900000000000081E-2	1.2999999999999998E-2	1.4000000000000005E-2	1.5500000000000062E-2	1.6799999999999999E-2	1.8800000000000084E-2	2.0900000000000002E-2	2.3099999999999999E-2	2.5500000000000002E-2	2.8400000000000012E-2	3.1300000000000015E-2	3.4800000000000095E-2	3.9000000000000104E-2	4.4000000000000171E-2	4.940000000000018E-2	5.5200000000000013E-2	6.1800000000000119E-2	6.8599999999999994E-2	7.5800000000000173E-2	8.3500000000000615E-2	9.1400000000000009E-2	0.1003	0.10979999999999999	0.12100000000000002	0.13220000000000001	0.14400000000000004	0.15610000000000004	0.16840000000000072	0.18090000000000075	0.19340000000000043	0.20669999999999999	0.22030000000000022	0.23440000000000041	0.24950000000000044	0.26540000000000002	0.28050000000000008	0.29460000000000008	0.30860000000000032	0.32230000000000186	0.33500000000000157	0.34750000000000092	0.3603000000000014	0.3769000000000014	0.38810000000000122	0.39890000000000186	0.41000000000000031	0.42060000000000008	0.43030000000000157	0.44110000000000033	0.44740000000000058	0.4551	0.46190000000000031	0.46850000000000008	0.47370000000000001	0.47990000000000038	0.48260000000000008	0.48500000000000032	0.4863000000000014	0.48660000000000031	0.4858000000000014	0.48410000000000031	0.48130000000000139	0.47700000000000031	0.47100000000000031	0.46540000000000031	0.4592	0.45229999999999998	0.44500000000000051	0.4374000000000014	0.42990000000000139	0.42220000000000002	0.41440000000000032	0.40560000000000002	0.39680000000000215	0.3880000000000014	0.37970000000000032	0.37180000000000157	0.36390000000000122	0.35580000000000139	0.34900000000000092	0.34160000000000068	0.33480000000000215	0.32790000000000158	0.32050000000000139	0.31320000000000031	0.30640000000000139	0.29850000000000032	0.29340000000000038	0.28760000000000002	0.28150000000000008	0.27530000000000032	0.2697	0.2636	0.25729999999999997	0.25119999999999998	0.24580000000000021	0.24040000000000064	0.23469999999999999	0.22980000000000028	0.22490000000000043	0.22190000000000035	0.21900000000000044	0.21640000000000076	0.21410000000000001	0.21280000000000004	0.21290000000000076	0.21390000000000076	0.21700000000000041	0.22080000000000022	0.22630000000000025	0.23369999999999999	0.24200000000000021	0.25160000000000005	0.26720000000000005	0.28320000000000001	0.30150000000000032	0.31990000000000157	0.34820000000000056	0.36520000000000002	0.38490000000000157	0.40800000000000008	0.4334000000000014	0.46100000000000002	0.49210000000000031	0.52439999999999998	0.55840000000000001	0.59310000000000052	0.62960000000000316	0.66570000000000373	0.70000000000000062	0.73850000000000005	0.77670000000000272	0.81810000000000005	0.86510000000000065	0.91039999999999999	0.96050000000000002	1.0105	1.099	1.1549	1.2231999999999938	1.3027	1.3946000000000001	1.51	1.6575	1.8268	2.0131999999999999	2.2364999999999977	2.4316999999999904	2.6381999999999999	2.8239000000000001	2.8859999999999997	3.0968999999999967	3.2218	3.2218	3.3009999999999997	3.3009999999999997	3.2218	#REF!	800	798	796	794	792	790	788	786	784	782	780	778	776	774	772	770	768	766	764	762	760	758	756	754	752	750	748	746	744	742	740	738	736	734	732	730	728	726	724	722	720	718	716	714	712	710	708	706	704	702	700	698	696	694	692	690	688	686	684	682	680	678	676	674	672	670	668	666	664	662	660	658	656	654	652	650	648	646	644	642	640	638	636	634	632	630	628	626	624	622	620	618	616	614	612	610	608	606	604	602	600	598	596	594	592	590	588	586	584	582	580	578	576	574	572	570	568	566	564	562	560	558	556	554	552	550	548	546	544	542	540	538	536	534	532	530	528	526	524	522	520	518	516	514	512	510	508	506	504	502	500	498	496	494	492	490	488	486	484	482	480	478	476	474	472	470	468	466	464	462	460	458	456	454	452	450	448	446	444	442	440	438	436	434	432	430	428	426	424	422	420	418	416	414	412	410	408	406	404	402	400	398	396	394	392	390	388	386	384	382	380	378	376	374	372	370	368	366	364	362	360	358	356	354	352	350	348	346	344	342	340	338	336	334	332	330	328	326	324	322	320	318	316	314	312	310	308	306	304	302	300	1	Abs standard	800	798	796	794	792	790	788	786	784	782	780	778	776	774	772	770	768	766	764	762	760	758	756	754	752	750	748	746	744	742	740	738	736	734	732	730	728	726	724	722	720	718	716	714	712	710	708	706	704	702	700	698	696	694	692	690	688	686	684	682	680	678	676	674	672	670	668	666	664	662	660	658	656	654	652	650	648	646	644	642	640	638	636	634	632	630	628	626	624	622	620	618	616	614	612	610	608	606	604	602	600	598	596	594	592	590	588	586	584	582	580	578	576	574	572	570	568	566	564	562	560	558	556	554	552	550	548	546	544	542	540	538	536	534	532	530	528	526	524	522	520	518	516	514	512	510	508	506	504	502	500	498	496	494	492	490	488	486	484	482	480	478	476	474	472	470	468	466	464	462	460	458	456	454	452	450	448	446	444	442	440	438	436	434	432	430	428	426	424	422	420	418	416	414	412	410	408	406	404	402	400	398	396	394	392	390	388	386	384	382	380	378	376	374	372	370	368	366	364	362	360	358	356	354	352	350	348	346	344	342	340	338	336	334	332	330	328	326	324	322	320	318	316	314	312	310	308	306	304	302	300	-6.8000000000000239E-3	-6.5000000000000283E-3	-6.4000000000000341E-3	-6.4000000000000341E-3	-6.3000000000000174E-3	-6.3000000000000174E-3	-5.3000000000000104E-3	-6.5000000000000283E-3	-6.2000000000000293E-3	-6.3000000000000174E-3	-6.2000000000000293E-3	-6.2000000000000293E-3	-5.0000000000000192E-3	-6.2000000000000293E-3	-6.3000000000000174E-3	-6.4000000000000341E-3	-6.0000000000000235E-3	-6.2000000000000293E-3	-5.8000000000000126E-3	-6.0000000000000235E-3	-6.2000000000000293E-3	-6.6000000000000138E-3	-6.4000000000000341E-3	-6.2000000000000293E-3	-5.6000000000000034E-3	-6.2000000000000293E-3	-6.2000000000000293E-3	-6.3000000000000174E-3	-6.0000000000000235E-3	-5.6000000000000034E-3	-5.7000000000000271E-3	-5.7000000000000271E-3	-5.100000000000009E-3	-6.0000000000000235E-3	-6.0000000000000235E-3	-6.0000000000000235E-3	-5.9000000000000337E-3	-6.0000000000000235E-3	-5.0000000000000192E-3	-5.7000000000000271E-3	-5.8000000000000126E-3	-5.7000000000000271E-3	-5.6000000000000034E-3	-5.5000000000000144E-3	-5.3000000000000104E-3	-5.2000000000000258E-3	-5.3000000000000104E-3	-5.3000000000000104E-3	-5.3000000000000104E-3	-5.0000000000000192E-3	-5.0000000000000192E-3	-5.0000000000000192E-3	-5.0000000000000192E-3	-4.9000000000000259E-3	-4.9000000000000259E-3	-5.0000000000000192E-3	-4.700000000000021E-3	-4.9000000000000259E-3	-4.700000000000021E-3	-4.700000000000021E-3	-4.5000000000000127E-3	-4.700000000000021E-3	-4.3000000000000104E-3	-4.5000000000000127E-3	-4.3000000000000104E-3	-4.4000000000000219E-3	-4.4000000000000219E-3	-4.2000000000000162E-3	-4.4000000000000219E-3	-4.1000000000000003E-3	-4.3000000000000104E-3	-4.1000000000000003E-3	-4.3000000000000104E-3	-4.2000000000000162E-3	-4.1000000000000003E-3	-4.1000000000000003E-3	-3.8000000000000126E-3	-3.5000000000000153E-3	-3.7000000000000227E-3	-3.5000000000000153E-3	-3.5000000000000153E-3	-3.1000000000000168E-3	-3.0000000000000135E-3	-2.8000000000000052E-3	-2.6000000000000151E-3	-2.200000000000014E-3	-2.0000000000000052E-3	-1.4000000000000045E-3	-1.0000000000000041E-3	-3.0000000000000182E-4	5.0000000000000207E-4	1.4000000000000045E-3	2.5000000000000118E-3	3.7000000000000227E-3	5.0000000000000192E-3	6.8000000000000239E-3	8.900000000000045E-3	1.1700000000000078E-2	1.4500000000000039E-2	1.7900000000000096E-2	2.1900000000000051E-2	2.6200000000000084E-2	3.1300000000000015E-2	3.6400000000000106E-2	4.2300000000000199E-2	4.9100000000000144E-2	5.7000000000000134E-2	6.5900000000000014E-2	7.6200000000000004E-2	8.72E-2	9.9300000000000208E-2	0.11230000000000001	0.12620000000000001	0.14019999999999999	0.15540000000000087	0.17150000000000001	0.19000000000000025	0.21040000000000064	0.2316	0.25360000000000005	0.27610000000000001	0.29850000000000032	0.3225000000000014	0.34620000000000056	0.37050000000000038	0.39560000000000139	0.42270000000000002	0.45129999999999998	0.48050000000000032	0.50819999999999999	0.53620000000000001	0.56320000000000003	0.58929999999999949	0.61360000000000314	0.63800000000000279	0.66170000000000373	0.69460000000000333	0.71510000000000062	0.73580000000000279	0.75770000000000315	0.77720000000000178	0.79610000000000003	0.81530000000000002	0.82909999999999995	0.84460000000000279	0.85760000000000314	0.87030000000000063	0.88140000000000052	0.892100000000001	0.89850000000000052	0.90339999999999998	0.90649999999999997	0.90690000000000004	0.90549999999999997	0.90229999999999999	0.89650000000000052	0.88800000000000112	0.87710000000000243	0.86550000000000005	0.85320000000000062	0.83830000000000005	0.82299999999999995	0.80770000000000064	0.79259999999999997	0.77650000000000063	0.76040000000000063	0.74300000000000244	0.72510000000000063	0.70750000000000002	0.69030000000000113	0.67360000000000431	0.65790000000000315	0.64240000000000064	0.62810000000000243	0.61330000000000062	0.59960000000000113	0.58480000000000054	0.56990000000000063	0.55559999999999998	0.54179999999999995	0.52659999999999996	0.51490000000000002	0.50260000000000005	0.4903000000000014	0.47820000000000001	0.46640000000000031	0.4541	0.4410000000000005	0.42860000000000031	0.41690000000000038	0.40500000000000008	0.39360000000000139	0.38240000000000157	0.37210000000000032	0.36350000000000032	0.35510000000000008	0.34670000000000056	0.33890000000000187	0.33210000000000139	0.32670000000000032	0.32260000000000122	0.32130000000000186	0.32070000000000032	0.32230000000000186	0.32610000000000122	0.33110000000000139	0.33740000000000187	0.34940000000000115	0.36090000000000122	0.37460000000000032	0.38830000000000187	0.40780000000000038	0.41900000000000032	0.43150000000000038	0.44570000000000026	0.46050000000000002	0.47650000000000031	0.49280000000000157	0.50990000000000002	0.5272	0.54239999999999999	0.55810000000000004	0.57170000000000065	0.58349999999999957	0.59380000000000088	0.60380000000000278	0.61080000000000279	0.61650000000000005	0.61880000000000279	0.61900000000000244	0.61739999999999995	0.61539999999999995	0.61040000000000005	0.60429999999999995	0.59700000000000053	0.5891999999999995	0.57980000000000065	0.56920000000000004	0.55859999999999999	0.54830000000000001	0.53790000000000004	0.52849999999999997	0.51690000000000003	0.50680000000000003	0.49670000000000031	0.48490000000000122	0.47190000000000032	0.45790000000000008	0.44270000000000026	0.42770000000000002	0.41330000000000122	wave lenght nm

Abs
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 24 h	 48 h	 72 h	43.830631822692403	46.488036167162846	46.896019406770321	Time / houres

Bio decolorization%


 0 h	 24 h	 48 h	72 h	0	26.684309185136172	29.584298158562142	34.590362774286035	time/ houres

Bio decolorization%
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