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Abstract: Advanced oxidation process using UV/H2O2 was used to remove CI Reactive Red 195A from textile wastewater. UV radiation source was a low-pressure mercury arc lamp, 60W emitting at 253.7nm. In this work, the effects of initial hydrogen peroxide dosage, dye concentration, pH and temperature were examined to study the kinetics of dye decolourisation through UV/H2O2 process. The aim is to find the optimum treatment conditions for practical applications of dye removal from wastewater and to obtain information relevant for the possible scale-up of the degradation process. In general, the result demonstrates that the decolourization reaction was found to follow first order kinetics with respect to the dye concentration. 
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I.  Introduction
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The strong colour and high concentrations of organic compounds contained in the textile effluents are the main environmental problems as they are often only partially removed in a conventional wastewater treatment plant, Lucas [1]. Unnatural colours, such as red and violet, commonly raise complaints, Carliell [2] while the public tends to accept blue, green, and brown colours somewhat more, Eston [3], Oneill [4]. The presence of the dye compounds and their by-products on the receiving water bodies does not only inhibit sunlight penetration into the water, which is needed for the photosynthesis process, but also has direct harmful effects on the aquatic microbial populations. Even if the coloured effluent does not have a direct effect on the receiving water bodies, the discharge is of concern when treated water is later utilized for drinking water, Loyd [5] or agricultural proposes, Gravecet [6].

Currently, colour removal from textile effluent is becoming a major concern, as legislation is becoming stricter. Consequently, the textile industry is forced to treat its coloured effluents more thoroughly by installing advanced treatment facilities to fulfil higher effluent standards based on the legislation and to recycle its water to reduce the increasing costs of water. Hence establishing advanced technologies for removing or degrading synthetic or natural dyes from wastewater has become an important issue.

The advanced oxidation processes (AOPs) that focus on the production of highly reactive hydroxyl radicals (OH(), are known as a highly effective unit operation for removing colour and substantial organic materials from textile effluent,Forgacs [7],Neamtu [8],Komprivanac [9]. In the present work, the UV/H2O2 treatment method was utilized to study the kinetics of synthetic dye decolourization in order to obtain information relevant for the chemical reaction and possible scale-up of the degradation process. In the kinetic study of photochemical reactions, the reaction rate can be determined by observing either the disappearance of one reactant or the formation of the product. In this study, reaction rate is defined as the rate of change in the dye concentration (one reactant) with time of irradiation.

II.  Materials and Methods

2.1. Reagents

The dye chosen for the study was Colour Index Reactive Azo Red 195A (a vinylsulphone mono azo dye) that was obtained from the Logan Textile Company, Queensland, Australia. The dye was used in the experiment without further purification. Analytical grade H2O2 solution (30% w/w) was obtained from Merck (Germany). Analytical grade catalase solution (C-100) from cow liver (Sigma Aldrich, Germany) in K2HPO4 buffer solution (0.05 M, pH 7) was used to remove all residual H2O2 from the samples. H2SO4 and NaOH were used to adjust the pH to the desired value. All the other chemicals were at reagent grade quality and solutions were prepared with MilliQ® water

2.2. Photoreactor 

The UV reactor is an Ultraviolet Technology of Australasia model LC-20 (UVTA, Australia) with the total volume of 585ml. The UV light irradiates the water as it flows through the activated fluoropolymer (AFP840) tubing within the unit. The AFP840 teflon type tube is transparent, non-wettable, and chemically inert. The UV reactor is fitted with a fixed low-pressure mercury lamp, 60W emitting at 253.7nm, achieving a UV dosage of more than 40 mWs/cm2. The UV lamp and the AFP tube are covered by a metal casing. The UV intensity was kept constant during all experiments. The lamp was warmed up for a few minutes before the experiment was started to ensure a constant UV flux and eliminate temperature variations. 

2.3. Kinetic Rate Constants

In the kinetic study, the decolourization rate can be calculated from the slope of the dye concentration against time for a particular concentration at a specific time. As has been found in previous studies, Galoindo [10], El-Dein [11], Libra[12] the dye degradation is usually a first order reaction with respect to the dye concentration. This is also confirmed in the present study as described in the results section. The main equations characterising a first order reaction can be described as,
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where Ct is the concentration of the dye at a certain irradiation time (t), and kobs is the (observed) first order rate constant. The kinetic rate constants kobs were obtained from the linear regression of the ln(Ct/Co) vs. t data (Eq. 1-2). These reactions are often also described by their half-life reaction time (as described on Eq. 3), symbolized by t1/2 (min). In theory, the half-life reaction time for first order kinetics is independent of the initial concentration of the reactant.

2.4. Analytical Methods 

In the present study, the hydrolysed dye stock solution was prepared according to the common dyebath application conditions recommended by the textile company. Five grams of powdered dye and 40 g of NaOH pellets were dissolved in approximately 500 ml of MilliQ® water and the pH adjusted to 12 with 1 M H2SO4 solution. The solution was stirred for 1 hour at 80ºC. After cooling to room temperature, the solution was neutralized to pH 7 with H2SO4 and diluted to 1 litre with MilliQ® water. The dye was used as the sole organic compound in these tests with a concentration of about 100 mg dye/L, corresponding to 90 to 100 mg sCOD/L. 

A spectrophotometric method, Apha [13] using Photometer SQ 118 (Merck, Germany) with a wavelength of 550nm was used to measure the dye concentration of filtered samples from the influent and effluent of the photoreactor. 

The H2O2 solution was diluted and added directly to the influent just before entering the photoreactor. The initial and residual concentrations of H2O2 were determined by Reflectoquant Peroxide test strips (Merck, Germany). 

Chemical oxygen demand (COD) was measured according to the Standard Methods (APHA, 1998) using a Thermoreactor TR 300 (Merck, Germany) and absorbance measurements were made using the Photometer SQ 118 (Merck, Germany). Residual H2O2 was eliminated using catalase solution before the sCOD measurement to avoid incorrect results. 

500(l of catalase (aqueous suspension) was added to 100ml of 0.05M potassium phosphate buffer, pH 7, Koh [14]. 100μl of this catalase-K2HPO4 buffer solution was then added to each sample after neutralization with NaOH or HCl to remove any remaining H2O2 from the samples as this could otherwise interfere with the COD measurements.

Temperature and pH levels were measured using a Metrohm 744 pH sensor. Samples were taken every 2.5 minutes. All samples were filtered using a syringe filter (0.22 μm Millex® GP, Bedford, USA) and diluted when necessary before analysis. Simulated wastewater was prepared freshly before each irradiation experiment. Control experiments were carried out under UV irradiation without H2O2 in the solutions and with H2O2 but without UV irradiation.

III.  Results and Discussion 

3.1. Effect of Initial H2O2 Dosage

To study the effect of H2O2 concentration on the decolourization rate, 7 different concentrations of H2O2 (100, 200, 300, 600, 900, 1500, and 3000mg/l) were added to the dye solution. Figure 1 shows the decolourization of RR195A as a function of UV irradiation time for various initial H2O2 dosages. 
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Figure 1
Effect of different initial H2O2 dosage on the decolourization of RR195A using the UV/H2O2 method. Initial dye concentration=100mg/L, pH 8, temperature=30oC.

The logarithmic representation of RR195A removal against irradiation time is shown in Figure 2. The observed first order kinetic rate constants for colour removal for different initial hydrogen peroxide concentrations are summarized in Table 1 and plotted in Figure 3. The linear regression lines fit the data very well in this logarithmic plot, which is also supported by the high correlation coefficients (R2 values in Table 1) for all concentrations studied. This clearly indicates that the reaction seems to progress according to first-order kinetics as mentioned above (especially from 5 to 12.5 minutes of irradiation time).
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Figure 2
Logarithmic representation of RR195A decolourization as a function of different initial H2O2
dosages. Initial dye concentration=100mg/L, pH 8, temperature=30oC.

Table 1
Kinetic rate constants of dye removal using the UV/H2O2 method
 (as a function of different initial H2O2 dosages)
	H2O2
	Equations
	kobs (min-1)
	R2
	t1/2 (min)

	100
	Ct/Co=e-0.0914[H2O2](t)
	0.0914
	0.9831
	7.58

	200
	Ct/Co=e-0.1485[H2O2](t)
	0.1485
	0.9595
	4.67

	300
	Ct/Co=e-0.2540[H2O2](t)
	0.2540
	0.9920
	2.73

	600
	Ct/Co=e-0.3214[H2O2](t)
	0.3214
	0.9932
	2.16

	900
	Ct/Co=e-0.4175[H2O2](t)
	0.4175
	0.9836
	1.66

	1500
	Ct/Co=e-0.4459[H2O2](t)
	0.4459
	0.9877
	1.55

	3000
	Ct/Co=e-0.4566[H2O2](t)
	0.4566
	0.9818
	1.52
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Figure 3
Effect of different initial H2O2 concentrations on the kinetic rate constants of RR195A decolourization.

Initial dye concentration=100mg/L, pH 8, temperature=30oC.

The highest rate of colour removal was obtained at an initial H2O2 concentration of 3000 mg/L (kobs = 0.4566 min-1, t1/2 = 1.52 min), while the lowest removal rate occurred at a peroxide concentration of 100 mg/L (kobs = 0.0914 min-1, t1/2 = 7.58 min). However, as is clearly shown in Figure 3, the removal rate is only increasing rapidly in the lower H2O2 concentration range (shown in more detail in Figure ), while it does no longer increase substantially above an initial concentration of 900 mg/L H2O2. This is likely due to the increasing side reactions of H2O2 with hydroxyl radicals or other reactive species as discussed above. This leads to a drastically reduced efficiency of the H2O2 utilisation for the dye degradation reaction. 

On the other hand, in the lower H2O2 concentration range (up to 300 mg H2O2/L), the observed reaction rate seems to be directly proportional to the initial peroxide concentration (Figure ). This indicates that the reaction at least in this concentration range is not only proportional to the dye concentration (hence the first order reaction rate with respect to the dye concentration) but also to the initial peroxide concentration. It has to be noted though, that peroxide is also a reactant and therefore being consumed in the reaction, but this does not appear to lead to a further reduced reaction rate with respect to the actual peroxide concentration in the reactor. If this was the case, then the overall reaction would be expected to progress according to second order kinetics as both reactants (dye and H2O2) are being reduced in the process. Instead, the effect of the initial H2O2 concentration seems to be mainly related to the rate at which hydroxyl radicals are formed in the system. The UV-induced production could be expected to be faster at higher H2O2 concentrations in the liquid. This is leading to a higher hydroxyl radical formation rate and therefore increased reaction rates for the dye degradation. While this proposed mechanism could not be confirmed in the present system, it is consistent with investigations reported in the literature,Legrini [15],Siminiceanu [16], as well as with the data observed in this study.
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Figure 4
Effect of different initial H2O2 concentrations on the first order rate constants of RR195A decolourization. Initial dye concentration= 100mg/L, pH 8, temperature=30oC.

3.2. Effect of Initial pH

The effect of different pH values (3, 6, 7, 8, 9, 10, 11 and 12) on RR195A decolourization using the UV/H2O2 system was examined. It is known that the pH of the solution will determine the efficiency of the UV/H2O2 treatment process. Figure 5 shows the decolourization rate of RR195A at various pH levels. 
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Figure 5
Effect of different pH levels on the decolourization of RR195A using the UV/H2O2 method. Initial dye=100mg/L, H2O2=300mg/L, temp.=30oC.

From Figure 6 we can see the logarithmic diagram of dye removal versus irradiation time as a function of the (initial) pH. Table  shows the kinetic data of RR195A decolourization. The highest decolourization rate was obtained at the initial pH of 3 (kobs = 0.275 min-1, t1/2 = 2.52 min), while the lowest rate at pH 12 was nearly four times slower (kobs = 0.0733 min-1, t1/2 = 9.45 min).
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Figure 6
Logarithmic representation of RR195A decolourization as a function of different initial pH. Initial dye concentration =100mg/L, H2O2=300 mg/L, temperature=30oC.

Table 2
Kinetic rate constants of dye removal using the UV/H2O2 method (as a function of different initial pH)
	pH
	Equations
	kobs (min-1)
	R2
	t1/2 (min)

	3
	Ct/Co=e-0.2750(pH)(t)
	0.2750
	0.9932
	2.52

	6
	Ct/Co=e-0.2495(pH)(t)
	0.2495
	0.9946
	2.78

	7
	Ct/Co=e-0.2403(pH)(t)
	0.2403
	0.9914
	2.88

	8
	Ct/Co=e-0.2500(pH)(t)
	0.2500
	0.9981
	2.77

	9
	Ct/Co=e-0.2039(pH)(t)
	0.2039
	0.9989
	3.40

	10
	Ct/Co=e-0.1682(pH)(t)
	0.1682
	0.9986
	4.12

	12
	Ct/Co=e-0.0733(pH)(t)
	0.0733
	0.9189
	9.45


Considering the pH effect on the degradation rate (Figure 7), it is clear that there is a minor impact up to pH 8, while above this level the effect is very significant. Figure 8 demonstrates the initial pH in the range of 8-12 seems to have a direct proportional effect on the first order rate constants of dye degradation using the UV/H2O2 system. The cause for this apparent linear relationship is not clear, particularly also since the pH measure itself is a logarithmic function of the H+ concentration in the solution. Although this can not be easily explained, it is of significant practical relevance as the degradation rate is reduced by about 17 % for every pH unit above pH 8.
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Figure 7
Effect of different initial pH on the kinetic rate constants of RR195A decolourization. Initial dye concentration=100mg/L, H2O2=300 mg/L, pH 8, temperature=30oC.
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Figure 8
Effect of different initial pH in the range of 8-12 on the first order rate constants of RR195A decolourization. Initial dye concentration=100mg/L, H2O2=300 mg/L, temperature=30oC.

Dye Concentration Variations

To investigate the effect of RR195A decolourization using the UV/H2O2 method, 5 different initial dye concentrations were tested. The results are shown in Figure  for a H2O2 concentration of 300 mg/L and a pH = 8. 

As can be seen in Figure 10, the rate constants dropped off with increasing dye concentrations, although the initial concentration of H2O2 was the same. The semi-log charts of Ct/Co against time (for the first 15 minutes irradiation) were linear confirming the first order reaction kinetics of the dye removal rate with respect to the dye concentration. Interestingly, the reaction rates (particularly for the lower dye concentrations) seemed to increase slightly when the Ct/Co ratio dropped below 0.2. This may be caused by an increasing amount of UV radiation being absorbed by H2O2 after only a small fraction of colour was remaining. The effect of different initial dye concentration on the kinetic rate constants of RR195A decolourization is shown in Figure 11.
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Figure 9
Effect of different initial dye concentration on the decolourization of RR195A using the UV/H2O2 method. Initial H2O2 concentration=300mg/L, pH=8, temperature=30oC.
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Figure 10
Logarithmic representation of the RR195A decolourization as a function of different initial dye concentration. Initial H2O2 concentration= 300mg/L, pH=8, temperature= 30oC.

Table  shows the rate constants and their half-life times for RR195A decolourization with different initial dye concentrations. The highest decolourization rate was achieved at the initial dye concentration of 50 mg/L (kobs = 0.1740 min-1, t1/2 = 3.98 min), while the lowest removal rate occurred at dye concentration of 453 mg/L (kobs = 0.0053 min-1, t1/2 = 130.75 min). It is quit obvious that the initial dye concentration does have a direct effect on the overall reaction rate. The rate of the dye degradation slows down with increasing initial concentration, leading to higher half-life periods. This is likely caused by the changing ratio of dye to H2O2, which ranges from 1:6 to 1:0.67 (on mass basis) for these experiments.  This demonstrates that the initial concentration of both reactants is influencing the reaction rate as would be expected since they are both used up in the process.

Table 3
Kinetic rate constants of dye removal using the UV/H2O2 method 
(as a function of different dye concentration)
	Dye (mg/L)
	Equations
	kobs (min-1)
	R2
	t1/2 (min)

	50
	Y=e-0.1740x
	0.1740
	0.9588
	3.98

	75
	Y=e-0.0901x
	0.0901
	0.9846
	7.69

	100
	Y=e-0.0781x
	0.0781
	0.9823
	8.87

	170
	Y=e-0.0289x
	0.0289
	0.9612
	23.98

	453
	Y=e-0.0053x
	0.0053
	0.9067
	130.75
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Figure 11
Effect of different initial dye concentration on the kinetic rate constants of RR195A decolourization. Initial H2O2=300 mg/L, pH 8, temperature=30oC.

3.4. Effect of Temperature 

Several runs were conducted at temperatures between 15 and 75oC, with H2O2 concentration of 300 mg/L, pH = 8 and initial dye concentration of 100 mg/L to find the effect of temperature on removal rates, The dye removal rate using the UV/H2O2 method increased with increasing temperature of the system as shown in Figure 12.
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Figure 12
Effect of different temperatures on the decolourization of RR195A using the UV/H2O2 method. Initial dye concentration=100mg/L, H2O2=300mg/L, pH=8.

Figure 13 shows the logarithmic illustration of RR195A decolourization as a function of different temperatures. Table  summarized the observed kinetics data, which is plotted in Figure 1.
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Figure 13
Logarithmic representation of the RR195A decolourization as a function of different temperatures. Initial dye concentration=100mg/L, H2O2=300mg/L, pH=8 ((=15 (C, (=30 (C, ▲ =55 (C, (=75(C)

Table 4
Kinetic rate constants of dye removal using the UV/H2O2 method (as a function of different temperatures)
	Temperature (oC)
	Equations
	kobs (min-1)
	R2
	t1/2 (min)

	15
	Ct/Co=e-0.1794T
	0.2084
	0.9812
	3.32

	30
	Ct/Co =e-0.2111T
	0.2512
	0.9952
	2.76

	55
	Ct/Co =e-0.3135T
	0.3871
	0.9437
	1.79

	75
	Ct/Co =e-0.5067T
	0.6942
	0.8790
	1.00
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Figure 14
Effect of different temperatures on the rate constants of RR195A decolourization. Initial dye concentration=100mg/L, H2O2=300 mg/L, pH 8.

Specific reaction-rate constants are dependent on temperature. The temperature dependence of the rate constants can be estimated using the van’t Hoff-Arrhenius relationship,Metcalf [17]. 
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where 
k  = reaction rate constant


T  = temperature, K = 273.15 + oC

E = a constant characteristic of the reaction (e.g. activation energy), J/mol

R = ideal gas constant, 8.314 J/mol•K (1.99 cal/mol•K)
Integration of Eq.  between the limits T1 and T2 gives
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With k1 measured for a given temperature and with E known, k2 can be estimated using Eq. 5. Alternatively, the activation energy E can be calculated by determining k values at two different temperatures. Because most wastewater treatment operations and processes are carried out at or near the ambient temperature, the quantity E/(RT1T2) in Eq.  may be assumed to be a constant for all practical purposes. If the value of the quantity is designated by C, then Eq. 5 can be rewritten as:
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	Eq. 7


Replacing eC in Eq.  7 with a temperature coefficient ( yields
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which is a commonly used temperature correction function in wastewater treatment processes. Based on the observed results summarized in Table  and using Eq.  we can calculate the ( values. It can be seen from Table  5 the values of ( at different temperatures.

Table 5
The ( values at different temperature operations
	T1
	T2
	K1
	K2
	( (T2-T1)
	(

	15
	30
	0.2084
	0.2512
	1.20
	1.01

	15
	55
	0.2084
	0.3871
	1.54
	1.01

	15
	75
	0.2084
	0.6942
	1.79
	1.01

	30
	55
	0.2512
	0.3871
	1.86
	1.03

	30
	75
	0.2512
	0.6942
	2.76
	1.02

	55
	75
	0.3871
	0.6942
	3.33
	1.06


The obtained ( values vary from 1.01 to 1.06 at the high temperatures. This indicates that the approximation used above may not be fully consistent at the higher temperatures, or the rate determined at 75°C may not be very accurate, leading to this discrepancy. However, in this study, the ( value is considered to be 1.01 as most experiments are conducted in the range of 15 to 30°C. By knowing the value of ( and the rate constants at certain temperatures, rate constants at different temperatures can be predicted.
4. Conclusion

The present study has shown that the UV/H2O2 method is very effective in decolourizing a synthetic dye (RR195A). From the experiments, at an initial concentration of 100 mg dye/L, excellent colour removal was obtained between 20 and 30 minutes irradiation with an initial H2O2 dosage ranging from 300 to 900 mg H2O2/L. Peroxide concentrations higher than 900 mg H2O2/L did not significantly improve the results due to the scavenging effect of the produced radicals. Higher pH and temperature enhanced the system performance, however for practical application, particularly in the textile industry, a pH of 8 (or lower) and a temperature of 30oC was suggested as a suitable compromise between the likely wastewater characteristics and the achievable colour removal performance. The kinetic analysis showed that the decolourization of RR195A using UV/H202 followed first order kinetics in relation to colour removal. At the same time, the decolourization rate constants were proportional to the initial peroxide concentration. 
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0.0526859504

0.0209643606

0.0062761506

0.0052356021

0.5855397149

0.4385964912

0.3085539715

0.2553407935

0.1836734694

0.10553814

0.0309917355

0.0115303983

0.0020920502

0.0010471204

0.533604888

0.3725490196

0.2393075356

0.1831129196

0.1234693878

0.0595611285

0.0082644628

0.0052410901

0

0



		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different dye conc. (initial pH=8, H2O2 conc.=300mg/L, temp. = 30oC)

1

1

1

1

1.004415011

0.8113207547

0.8283870968

0.8725182863

0.9764705882

1

0.6094339623

0.6864516129

0.7481713689

0.9164705882

0.9933774834

0.3264150943

0.5522580645

0.5872518286

0.8176470588

0.9646799117

0.1849056604

0.424516129

0.4702194357

0.7611764706

0.9525386313

0.1056603774

0.3225806452

0.367816092

0.6788235294

0.9282560706

0.058490566

0.2348387097

0.289446186

0.6329411765

0.9161147903

0.0320754717

0.1625806452

0.2215256008

0.5705882353

0.8830022075

0.0188679245

0.1174193548

0.1765935214

0.5223529412

0.8796909492

0.0113207547

0.0812903226

0.1379310345

0.4788235294

0.8741721854

0.0037735849

0.0567741935

0.10553814

0.4294117647

0.8620309051

0

0.0374193548

0.0595611285

0.3782352941

0.8454746137

0

0.0232258065

0.0156739812

0.3394117647

0.8344370861



		H2O2 variations (pH=8, dye conc.= 100mg/L, temp.=30oC)

		IT		50mg/l				100mg/l				150mg/l				200mg/l				250mg/l				300mg/l				600mg/l				900mg/l				1500mg/l				3000mg/l

		0		98.2		1.000		96.9		1.000		98.2		1.000		98.3		1.000		98		1.000		95.7		1.000		96.8		1.000		95.4		1.000		95.6		1.000		95.5		1.000

		2.5		97.4		0.992		93.7		0.967		94.4		0.961		90.6		0.922		90		0.918		83.5		0.873		80.7		0.834		72.5		0.760		73.1		0.765		74.5		0.780

		5		93.1		0.948		86.6		0.894		84.7		0.863		81.1		0.825		76.6		0.782		71.6		0.748		66.6		0.688		56.6		0.593		56.5		0.591		54.8		0.574

		7.5		89.1		0.907		81.5		0.841		73.5		0.748		70.9		0.721		66.9		0.683		56.2		0.587		51.6		0.533		41		0.430		40.6		0.425		40.2		0.421

		10		84.3		0.858		74.3		0.767		64.8		0.660		63.7		0.648		57		0.582		45		0.470		36.6		0.378		27.5		0.288		26.4		0.276		25.8		0.270

		12.5		78.7		0.801		66.8		0.689		55.7		0.567		55.2		0.562		46.7		0.477		35.2		0.368		27.1		0.280		18.4		0.193		15.5		0.162		14.7		0.154

		15		74		0.754		60.3		0.622		50.1		0.510		47.8		0.486		40		0.408		27.7		0.289		18.9		0.195		11.4		0.119		8.4		0.088		7.7		0.081

		17.5		70.2		0.715		55.6		0.574		44.7		0.455		41.2		0.419		33.6		0.343		21.2		0.222		12.4		0.128		6.4		0.067		4.2		0.044		3.7		0.039

		20		65.7		0.669		51.8		0.535		39.6		0.403		35.6		0.362		27.3		0.279		16.9		0.177		8.1		0.084		3.7		0.039		2		0.021		1.5		0.016

		22.5		62		0.631		46.8		0.483		35.5		0.362		30.2		0.307		22.4		0.229		13.2		0.138		5.1		0.053		2		0.021		0.6		0.006		0.5		0.005

		25		57.5		0.586		42.5		0.439		30.3		0.309		25.1		0.255		18		0.184		10.1		0.106		3		0.031		1.1		0.012		0.2		0.002		0.1		0.001

		30		52.4		0.534		36.1		0.373		23.5		0.239		18		0.183		12.1		0.123		5.7		0.060		0.8		0.008		0.5		0.005		0		0.000		0		0.000

		40		43.3		0.441		25		0.258		13.9		0.142		9.2		0.094		5.1		0.052		1.5		0.016		0		0.000		0		0.000		0		0.000		0		0.000

		50		35.3		0.359		17.6		0.182		8.3		0.085		4		0.041		1.9		0.019		0.1		0.001		0		0.000		0		0.000		0		0.000		0		0.000

		60		29.4		0.299		12.9		0.133		4.4		0.045		2.1		0.021		0.3		0.003		0		0.000		0		0.000		0		0.000		0		0.000		0		0.000

						19.6				22.5																19.2				17.7				70				466				>1000 ppm

		pH variations (H2O2= 300mg/L, dye conc.=100mg/L, temp.=30oC)

		IT		pH=3				pH=6				pH=7				pH=8				pH=9				pH=10				pH=11				pH=12

		0		97.9		1.000		96.2		1.000		96.3		1.000		95.7		1.000		98.8		1.000		98.3		1.000		98.8		1.000		98.2		1.000

		2.5		84.6		0.864		86.3		0.897		85.3		0.886		83.5		0.873		91.3		0.924		92.9		0.945		94.3		0.954		96		0.978

		5		68.9		0.704		70.3		0.731		70		0.727		71.6		0.748		78.6		0.796		82.6		0.840		85.6		0.866		88.1		0.897

		7.5		53		0.541		55.2		0.574		55.8		0.579		56.2		0.587		64.9		0.657		70.7		0.719		80		0.810		81.7		0.832

		10		42.4		0.433		44.7		0.465		45.8		0.476		45		0.470		53.8		0.545		59.6		0.606		67		0.678		77.5		0.789

		12.5		32.3		0.330		36.1		0.375		37.5		0.389		35.2		0.368		44.2		0.447		50		0.509		58.5		0.592		71.5		0.728

		15		24.2		0.247		28.2		0.293		28.8		0.299		27.7		0.289		35.8		0.362		43.2		0.439		52.7		0.533		68.3		0.696

		17.5		19.1		0.195		21.7		0.226		23.4		0.243		21.2		0.222		29.4		0.298		36.2		0.368		47.3		0.479		65.8		0.670

		20		14.9		0.152		16.8		0.175		18.1		0.188		16.9		0.177		23.4		0.237		29.6		0.301		42.7		0.432		63.7		0.649

		22.5		11.3		0.115		13.1		0.136		14.9		0.155		13.2		0.138		18.5		0.187		24.7		0.251		37.8		0.383		62.3		0.634

		25		9.1		0.093		9.8		0.102		11.9		0.124		10.1		0.106		15.3		0.155		20.2		0.205		34.7		0.351		60.9		0.620

		27.5		7.1		0.073		7.4		0.077		9.7		0.101		8.3		0.087		12.1		0.122		16.9		0.172		31.5		0.319		59.8		0.609

		30		5.3		0.054		5.6		0.058		7.6		0.079		5.7		0.060		9.4		0.095		14		0.142		28.6		0.289		59.2		0.603

		pH		2.89				5.76				6.27				6.46				6.27				8.73				9.92				10.62

		H2O2conc		19.2				21.3				18.4				19.2				25.5				26.3				23.3				26.1

		Dye concentration variations (H2O2= 300mg/L, pH= 8, temp.= 30oC)																								RATE

		IT		Dye=50ppm				Dye=75ppm				Dye=100ppm				Dye=200ppm				Dye=500ppm				Dye=50ppm				Dye=75ppm				Dye=100ppm				Dye=200ppm				Dye=500ppm

		0		53		1.000		77.5		1.000		95.7		1.000		170		1.000		455		1.004		53		4.00		77.5		5.32		95.7		4.88		170		1.60		455		0.80

		2.5		43		0.811		64.2		0.828		83.5		0.873		166		0.976		453		1.000		43		4.28		64.2		4.40		83.5		4.76		166		4.08		453		1.20

		5		32.3		0.609		53.2		0.686		71.6		0.748		155.8		0.916		450		0.993		32.3		6.00		53.2		4.16		71.6		6.16		155.8		6.72		450		5.20

		7.5		17.3		0.326		42.8		0.552		56.2		0.587		139		0.818		437		0.965		17.3		3.00		42.8		3.96		56.2		4.48		139		3.84		437		2.20

		10		9.8		0.185		32.9		0.425		45		0.470		129.4		0.761		431.5		0.953		9.8		1.68		32.9		3.16		45		3.92		129.4		5.60		431.5		4.40

		12.5		5.6		0.106		25.0		0.323		35.2		0.368		115.4		0.679		420.5		0.928		5.6		1.00		25.0		2.72		35.2		3.00		115.4		3.12		420.5		2.20

		15		3.1		0.058		18.2		0.235		27.7		0.289		107.6		0.633		415		0.916		3.1		0.56		18.2		2.24		27.7		2.60		107.6		4.24		415		6.00

		17.5		1.7		0.032		12.6		0.163		21.2		0.222		97		0.571		400		0.883		1.7		0.28		12.6		1.40		21.2		1.72		97		3.28		400		0.60

		20		1		0.019		9.1		0.117		16.9		0.177		88.8		0.522		398.5		0.880		1		0.16		9.1		1.12		16.9		1.48		88.8		2.96		398.5		1.00

		22.5		0.6		0.011		6.3		0.081		13.2		0.138		81.4		0.479		396		0.874		0.6		0.16		6.3		0.76		13.2		1.24		81.4		3.36		396		2.20

		25		0.2		0.004		4.4		0.057		10.1		0.106		73		0.429		390.5		0.862		0.2		0.08		4.4		0.60		10.1		1.76		73		3.48		390.5		3.00

		27.5		0		0.000		2.9		0.037		5.7		0.060		64.3		0.378		383		0.845						2.9		0.44		5.7		1.68		64.3		2.64		383		2.00

		30		0		0.000		1.8		0.023		1.5		0.016		57.7		0.339		378		0.834						1.8		0.44		1.5		0.56		57.7		8.12		378		13.20

		40		0		0.000		0.7		0.009		0.1		0.001		37.4		0.220		345		0.762

		50		0		0.000		0.3		0.004		0		0.000		23.6		0.139		317.5		0.701

		60		0		0.000		0.1		0.001		0		0.000		14.2		0.084		300		0.662

		pH				6.37				6.39				6.46				3.85				5.92

		H2O2conc				<100								19.2								19.6

		Temperature variations (H2O2= 300mg/L, pH= 8, dye conc.= 100mg/L)

		IT		temp.=15oC				temp.=30oC				temp.=55oC				temp.=75oC

		0		97.6		1.000		95.7		1.000		93.1		1.000		92.3		1.000

		2.5		89.8		0.920		83.5		0.873		74.4		0.799		55.7		0.603

		5		75.9		0.778		71.6		0.748		52.4		0.563		31.9		0.346

		7.5		61		0.625		56.2		0.587		38.8		0.417		19.1		0.207

		10		51.3		0.526		45		0.470		28.1		0.302		12		0.130

		12.5		42.5		0.435		35.2		0.368		19.7		0.212		7.5		0.081

		15		35.8		0.367		27.7		0.289		14.9		0.160		4.3		0.047

		17.5		28.1		0.288		21.2		0.222		10.3		0.111		2.5		0.027

		20		23.7		0.243		16.9		0.177		7.5		0.081		1.5		0.016

		22.5		19.2		0.197		13.2		0.138		5.5		0.059		0.2		0.002

		25		15.5		0.159		10.1		0.106		3.8		0.041		0		0.000

		27.5		12.3		0.126		5.7		0.060		2.8		0.030		0		0.000

		30		10.2		0.105		1.5		0.016		2		0.021		0		0.000

						6.59				6.460				6.9				6.83

																																						2

		H2O2 variations (pH=8, dye conc.= 100mg/L, temp.=30oC)

		IT		50mg/l				100mg/l				150mg/l				200mg/l				250mg/l				300mg/l				600mg/l				900mg/l				1500mg/l				3000mg/l

		0		98.2		0.000		96.9		0.000		98.2		0.000		98.3		0.000		98		0.000		95.7		0.000		96.8		0.000		95.4		0.000		95.6		0.000		95.5		0.000				50		100		150		200		250		300		600		900		1500		3000

		2.5		97.4		0.815		96.7		0.206		94.4		3.870		90.6		7.833		90		8.163		83.5		12.748		80.7		16.632		72.5		24.004		73.1		23.536		74.5		21.990				50		100		150		200		250		300		600		900		1500		3000

		5		93.1		5.193		86.6		10.630		84.7		13.747		81.1		17.497		76.6		21.837		71.6		25.183		66.6		31.198		56.6		40.671		56.5		40.900		54.8		42.618				50		100		150		200		250		300		600		900		1500		3000

		7.5		89.1		9.267		81.5		15.893		73.5		25.153		70.9		27.874		66.9		31.735		56.2		41.275		51.6		46.694		41		57.023		40.6		57.531		40.2		57.906				50		100		150		200		250		300		600		900		1500		3000

		10		84.3		14.155		74.3		23.323		64.8		34.012		63.7		35.198		57		41.837		45		52.978		36.6		62.190		27.5		71.174		26.4		72.385		25.8		72.984				50		100		150		200		250		300		600		900		1500		3000

		12.5		78.7		19.857		66.8		31.063		55.7		43.279		55.2		43.845		46.7		52.347		35.2		63.218		27.1		72.004		18.4		80.713		15.5		83.787		14.7		84.607				50		100		150		200		250		300		600		900		1500		3000

		15		74		24.644		60.3		37.771		50.1		48.982		47.8		51.373		40		59.184		27.7		71.055		18.9		80.475		11.4		88.050		8.4		91.213		7.7		91.937				50		100		150		200		250		300		600		900		1500		3000

		17.5		70.2		28.513		55.6		42.621		44.7		54.481		41.2		58.087		33.6		65.714		21.2		77.847		12.4		87.190		6.4		93.291		4.2		95.607		3.7		96.126				50		100		150		200		250		300		600		900		1500		3000

		20		65.7		33.096		51.8		46.543		39.6		59.674		35.6		63.784		27.3		72.143		16.9		82.341		8.1		91.632		3.7		96.122		2		97.908		1.5		98.429				50		100		150		200		250		300		600		900		1500		3000

		22.5		62		36.864		46.8		51.703		35.5		63.849		30.2		69.278		22.4		77.143		13.2		86.207		5.1		94.731		2		97.904		0.6		99.372		0.5		99.476				50		100		150		200		250		300		600		900		1500		3000

		25		57.5		41.446		42.5		56.140		30.3		69.145		25.1		74.466		18		81.633		10.1		89.446		3		96.901		1.1		98.847		0.2		99.791		0.1		99.895				50		100		150		200		250		300		600		900		1500		3000

		30		52.4		46.640		36.1		62.745		23.5		76.069		18		81.689		12.1		87.653		5.7		94.044		0.8		99.174		0.5		99.476		0		100.000		0		100.000				50		100		150		200		250		300		600		900		1500		3000

																																																										30 min

																																																										e-0.0442x		0.9427

																												h2o2		kobs		t1/2

																				1.1246e-0.0805x				0.9794				0		0		0

																				1.164e-0.1213x				0.9941				100		0.0805		8.6086956522

																				1.3228e-0.2111x				0.9903				200		0.1213		5.7131079967

																				1.4534e-0.2743x				0.9847				300		0.2111		3.2828043581

																				1.5756e-0.3513x				0.9868				600		0.2743		2.5264309151

																				1.7632e-0.3985x				0.971				900		0.3513		1.9726729291

																				1.8185e-0.4126x				0.9688				1500		0.3985		1.73902133

																												3000		0.4126		1.679592826

																				1.3875e-0.2569x				0.9842

																				1.4782e-0.3274x				0.9896

																				1.5769e-0.3566x				0.9777

																				1.6105e-0.3671x				0.9766

																				dye		kobs		r2		t1/2

																				50		0.174		0.9588		3.9827586207

																				75		0.0901		0.9846		7.6914539401

																				100		0.0781		0.9823		8.8732394366

																				170		0.0289		0.9612		23.9792387543

																				453		0.0053		0.9067		130.7547169811





		



100 mg H2O2/L

200 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Time (min)

Ct/Co



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Time (min)

Ct/Co



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Dye concentration (mg/L)

Decolourisation of CIR Red 195A using UV/H2O2 with different dye conc. (initial pH=8, H2O2 conc.=300mg/L, temp. = 30oC)



		0		0		0		0

		2.5		2.5		2.5		2.5

		5		5		5		5

		7.5		7.5		7.5		7.5

		10		10		10		10

		12.5		12.5		12.5		12.5

		15		15		15		15

		17.5		17.5		17.5		17.5

		20		20		20		20

		22.5		22.5		22.5		22.5

		25		25		25		25

		27.5		27.5		27.5		27.5

		30		30		30		30



Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Time (min)

Ct/Co

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		



rmax

0.5 rmax

ks = 42

Initial dye = 53mg/L

Initial dye = 77.5mg/L

Initial dye = 95.7mg/L

Initial dye = 170mg/L

Initial dye = 455mg/L

Dye concentration (mg/L)

Decolourisation rate



		0		0		0		0

		2.5		2.5		2.5		2.5

		5		5		5		5

		7.5		7.5		7.5		7.5

		10		10		10		10

		12.5		12.5		12.5		12.5

		15		15		15		15

		17.5		17.5		17.5		17.5

		20		20		20		20

		22.5		22.5		22.5		22.5

		25		25		25		25

		27.5		27.5		27.5		27.5

		30		30		30		30



rmax

Initial dye = 53mg/L

Initial dye = 77.5mg/L

Initial dye = 95.7mg/L

Initial dye = 170mg/L

Initial dye = 455mg/L

Dye concentration (mg/L)

Decolourisation rate (mgL-1min-1)

Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Irradiation time = min

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different temperature (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, pH= 8)

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L



		



50 mg H2O2/L

100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L



		



50 mg H2O2/L

100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial pH= 8, dye conc.= 100mg L-1, temp.= 30oC)



		



50 mg H2O2/L

100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L



		



Initial dye = 53mg/L

Initial dye = 77.5mg/L

Initial dye = 95.7mg/L

Initial dye = 170mg/L

Initial dye = 455mg/L

Dye concentration (mg/L)

Decolourisation rate



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Relative dye concentration Ct/Co



		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30		30		30		30



pH = 3

pH = 6

pH = 7

pH = 8

pH = 9

pH = 10

pH = 11

pH = 12

Time (min)

Ct/Co

1

1

1

1

1

1

1

1

0.8641470889

0.8970893971

0.8857736241

0.8725182863

0.9240890688

0.9450661241

0.9544534413

0.9775967413

0.7037793667

0.7307692308

0.7268951194

0.7481713689

0.7955465587

0.8402848423

0.8663967611

0.8971486762

0.5413687436

0.5738045738

0.5794392523

0.5872518286

0.6568825911

0.7192268566

0.8097165992

0.8319755601

0.4330949949

0.4646569647

0.4755970924

0.4702194357

0.544534413

0.6063072228

0.6781376518

0.7892057026

0.3299284985

0.3752598753

0.3894080997

0.367816092

0.4473684211

0.508646999

0.5921052632

0.7281059063

0.2471910112

0.2931392931

0.2990654206

0.289446186

0.3623481781

0.4394710071

0.5334008097

0.6955193483

0.1950970378

0.2255717256

0.2429906542

0.2215256008

0.2975708502

0.3682604273

0.4787449393

0.6700610998

0.1521961185

0.1746361746

0.1879543094

0.1765935214

0.2368421053

0.3011190234

0.4321862348

0.6486761711

0.1154239019

0.1361746362

0.1547248183

0.1379310345

0.1872469636

0.2512716175

0.3825910931

0.6344195519

0.0929519918

0.1018711019

0.1235721703

0.10553814

0.1548582996

0.2054933876

0.3512145749

0.6201629328

0.0725229826

0.0769230769

0.1007268951

0.0867293626

0.1224696356

0.1719226857

0.3188259109

0.6089613035

0.0541368744

0.0582120582

0.0789200415

0.0595611285

0.0951417004

0.1424211597

0.2894736842

0.6028513238



		0

		100

		200

		300



H2O2 concentration (mg/L)

kobs (min-1)

0

0.0333

0.0516

0.089



		3

		6

		7

		8

		9

		10

		12



pH

Decolourization rate (min-1)

0.0994

0.0967

0.0868

0.0948

0.0804

0.0675

0.018



		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5

				15		15		15		15

				17.5		17.5		17.5		17.5

				20		20		20		20

				22.5		22.5		22.5		22.5



Dye conc = 50mg/L

Dye conc = 75mg/L

Dye conc = 100mg/L

Dye conc = 170mg/L

Dye conc = 453mg/L

Irradiation time (min)

Relative dye concentration Ct/Co

1

1

1

1

1.004415011

0.9056603774

0.8283870968

0.8725182863

0.9764705882

1

0.6094339623

0.6864516129

0.7481713689

0.9164705882

0.9933774834

0.3264150943

0.5522580645

0.5872518286

0.8176470588

0.9646799117

0.424516129

0.4702194357

0.7611764706

0.9525386313

0.3225806452

0.367816092

0.6788235294

0.9282560706

0.2348387097

0.289446186

0.6329411765

0.9161147903

0.1625806452

0.2215256008

0.5705882353

0.8830022075

0.1174193548

0.1765935214

0.5223529412

0.8796909492

0.8741721854



		



100 mg H2O2/L

200 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L



		



H2O2 (mg/L)

kobs (min-1)



		



Time (min)

100 mg H2O2/L

200 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L



		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30		30		30		30



Ct/Co

H2O2 (mg/L)

kobs (min-1)

pH = 3

pH = 6

pH = 7

pH = 8

pH = 9

pH = 10

pH = 11

pH = 12

1

1

1

1

1

1

1

1

0.8641470889

0.8970893971

0.8857736241

0.8725182863

0.9240890688

0.9450661241

0.9544534413

0.9775967413

0.7037793667

0.7307692308

0.7268951194

0.7481713689

0.7955465587

0.8402848423

0.8663967611

0.8971486762

0.5413687436

0.5738045738

0.5794392523

0.5872518286

0.6568825911

0.7192268566

0.8097165992

0.8319755601

0.4330949949

0.4646569647

0.4755970924

0.4702194357

0.544534413

0.6063072228

0.6781376518

0.7892057026

0.3299284985

0.3752598753

0.3894080997

0.367816092

0.4473684211

0.508646999

0.5921052632

0.7281059063

0.2471910112

0.2931392931

0.2990654206

0.289446186

0.3623481781

0.4394710071

0.5334008097

0.6955193483

0.1950970378

0.2255717256

0.2429906542

0.2215256008

0.2975708502

0.3682604273

0.4787449393

0.6700610998

0.1521961185

0.1746361746

0.1879543094

0.1765935214

0.2368421053

0.3011190234

0.4321862348

0.6486761711

0.1154239019

0.1361746362

0.1547248183

0.1379310345

0.1872469636

0.2512716175

0.3825910931

0.6344195519

0.0929519918

0.1018711019

0.1235721703

0.10553814

0.1548582996

0.2054933876

0.3512145749

0.6201629328

0.0725229826

0.0769230769

0.1007268951

0.0867293626

0.1224696356

0.1719226857

0.3188259109

0.6089613035

0.0541368744

0.0582120582

0.0789200415

0.0595611285

0.0951417004

0.1424211597

0.2894736842

0.6028513238



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Time (min)

Ct/Co



		0		0		0		0

		2.5		2.5		2.5		2.5

		5		5		5		5

		7.5		7.5		7.5		7.5

		10		10		10		10

		12.5		12.5		12.5		12.5

		15		15		15		15

		17.5		17.5		17.5		17.5

		20		20		20		20

		22.5		22.5		22.5		22.5

		25		25		25		25

		27.5		27.5		27.5		27.5

		30		30		30		30



Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Time (min)

Ct/Co

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		



Dye (mg/L)

kobs (min-1)



																						50mg/L								H2O2		Rate		Slope

																						x=X		y		ln y=Y				0		0

																						0		1.0397		0.03893221				100		0.0333		0.000333

																						2.5		0.986030699		-0.01406779				200		0.0516		0.000183

																						5		0.9351318066		-0.06706779				300		0.089		0.000374

																						7.5		0.8868603144		-0.12006779				600		0.1247		0.000119

																						10		0.8410805961		-0.17306779				900		0.1619		0.000124

																						12.5		0.7976640262		-0.22606779				1500		0.1921		0.0000503333

																						15		0.7564886191		-0.27906779				3000		0.2037		0.0000077333

																						17.5		0.717438686		-0.33206779

																						20		0.68040451		-0.38506779

		2. pH variations

																						pH=3								pH		Rate		Slope

																						x=X		y		ln y=Y				0		0

																						0		1.1087		0.1031881578				3		0.0994		0.0331333333

																						2.5		0.8647525847		-0.1453118422				6		0.0967		-0.0009

																						5		0.6744809532		-0.3938118422				7		0.0868		-0.0099

																						7.5		0.5260748152		-0.6423118422				8		0.0948		0.008

																						10		0.4103225004		-0.8908118422				9		0.0804		-0.0144

																						12.5		0.3200391835		-1.1393118422				10		0.0675		-0.0129

																						15		0.2496209174		-1.3878118422				12		0.018		-0.02475

																						17.5		0.1946967922		-1.6363118422

																						20		0.1518576299		-1.8848118422

		3. Dye concentration variations

		4. Temperature variations

																						15oC								Temp		Rate		Slope

																						x=X		y		ln y=Y				15		0.0775

																						0		1.1118		0.1059803235				30		0.1165		0.0026

																						2.5		0.1601699762		-1.8315196765				55		0.1299		0.000536

																						5		0.0230746728		-3.7690196765

																						7.5		0.0033242218		-5.7065196765

																						10		0.0004788996		-7.6440196765

																						12.5		0.000068992		-9.5815196765
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Irradiation time = min

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different temperature (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, pH= 8)
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Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial dye conc. = 100mg/L, pH=8, temp.=23-30oC)

y = 1.4123e-0.1921x
R2 = 0.965
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Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial dye conc. = 100mg/L, pH=8, temp.=23-30oC)
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Kurva

		

		2. pH variations

		3. Dye concentration variations

		4. Temperature variations
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Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial pH= 8, dye conc.= 100mg/L, temp.= 30oC)
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0.2799586777

0.1928721174

0.1621338912

0.1539267016

0.7535641548

0.6222910217

0.5101832994

0.486266531

0.4081632653

0.289446186

0.1952479339

0.1194968553

0.0878661088

0.0806282723

0.7148676171

0.5737874097

0.4551934827

0.4191251272

0.3428571429

0.2215256008

0.1280991736

0.0670859539

0.0439330544

0.0387434555

0.6690427699

0.5345717234

0.4032586558

0.3621566633

0.2785714286

0.1765935214

0.083677686

0.0387840671

0.0209205021

0.0157068063

0.6313645621

0.4829721362

0.3615071283

0.3072227874

0.2285714286

0.1379310345

0.0526859504

0.0209643606

0.0062761506

0.0052356021

0.5855397149

0.4385964912

0.3085539715

0.2553407935

0.1836734694

0.10553814

0.0309917355

0.0115303983

0.0020920502

0.0010471204

0.533604888

0.3725490196

0.2393075356

0.1831129196

0.1234693878

0.0595611285

0.0082644628

0.0052410901

0

0

0.4409368635

0.257997936

0.1415478615

0.0935910478

0.0520408163

0.0156739812

0

0

0

0

0.3594704684

0.181630547

0.0845213849

0.0406917599

0.0193877551

0.0010449321

0

0

0

0

0.299389002

0.133126935

0.0448065173

0.021363174

0.0030612245

0

0

0

0

0



Data

		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30		30		30		30



pH = 3

pH = 6

pH = 7

pH = 8

pH = 9

pH = 10

pH = 11

pH = 12

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different pH levels (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, temp.= 30oC)

1

1

1

1

1

1

1

1

0.8641470889

0.8970893971

0.8857736241

0.8725182863

0.9240890688

0.9450661241

0.9544534413

0.9775967413

0.7037793667

0.7307692308

0.7268951194

0.7481713689

0.7955465587

0.8402848423

0.8663967611

0.8971486762

0.5413687436

0.5738045738

0.5794392523

0.5872518286

0.6568825911

0.7192268566

0.8097165992

0.8319755601

0.4330949949

0.4646569647

0.4755970924

0.4702194357

0.544534413

0.6063072228

0.6781376518

0.7892057026

0.3299284985

0.3752598753

0.3894080997

0.367816092

0.4473684211

0.508646999

0.5921052632

0.7281059063

0.2471910112

0.2931392931

0.2990654206

0.289446186

0.3623481781

0.4394710071

0.5334008097

0.6955193483

0.1950970378

0.2255717256

0.2429906542

0.2215256008

0.2975708502

0.3682604273

0.4787449393

0.6700610998

0.1521961185

0.1746361746

0.1879543094

0.1765935214

0.2368421053

0.3011190234

0.4321862348

0.6486761711

0.1154239019

0.1361746362

0.1547248183

0.1379310345

0.1872469636

0.2512716175

0.3825910931

0.6344195519

0.0929519918

0.1018711019

0.1235721703

0.10553814

0.1548582996

0.2054933876

0.3512145749

0.6201629328

0.0725229826

0.0769230769

0.1007268951

0.0867293626

0.1224696356

0.1719226857

0.3188259109

0.6089613035

0.0541368744

0.0582120582

0.0789200415

0.0595611285

0.0951417004

0.1424211597

0.2894736842

0.6028513238



Kinetika

		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30

		40		40		40		40		40

		50		50		50		50		50

		60		60		60		60		60



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different dye conc. (initial pH=8, H2O2 conc.=300mg/L, temp. = 30oC)

1

1

1

1

1

0.8113207547

0.8283870968

0.8725182863

0.9764705882

1.004415011

0.6094339623

0.6864516129

0.7481713689

0.9164705882

0.9933774834

0.3264150943

0.5522580645

0.5872518286

0.8176470588

0.9646799117

0.1849056604

0.424516129

0.4702194357

0.7611764706

0.9525386313

0.1056603774

0.3225806452

0.367816092

0.6788235294

0.9282560706

0.058490566

0.2348387097

0.289446186

0.6329411765

0.9161147903

0.0320754717

0.1625806452

0.2215256008

0.5705882353

0.8830022075

0.0188679245

0.1174193548

0.1765935214

0.5223529412

0.8796909492

0.0113207547

0.0812903226

0.1379310345

0.4788235294

0.8741721854

0.0037735849

0.0567741935

0.10553814

0.4294117647

0.8620309051

0

0.0374193548

0.0595611285

0.3782352941

0.8454746137

0

0.0232258065

0.0156739812

0.3394117647

0.8344370861

0

0.0090322581

0.0010449321

0.22

0.761589404

0

0.0038709677

0

0.1388235294

0.7008830022

0

0.0012903226

0

0.0835294118

0.6622516556



		0		0		0		0

		2.5		2.5		2.5		2.5

		5		5		5		5

		7.5		7.5		7.5		7.5

		10		10		10		10

		12.5		12.5		12.5		12.5

		15		15		15		15

		17.5		17.5		17.5		17.5

		20		20		20		20

		22.5		22.5		22.5		22.5

		25		25		25		25

		27.5		27.5		27.5		27.5

		30		30		30		30



Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Irradiation time = min

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different temperature (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, pH= 8)

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		0		0		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25		25		25		25

		30		30		30		30		30		30		30		30		30		30



50 mg H2O2/L

100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial pH= 8, dye conc.= 100mg/L, temp.= 30oC)

1

1

1

1

1

1

1

1

1

1

0.9918533605

0.9669762642

0.9613034623

0.9216683622

0.9183673469

0.8725182863

0.833677686

0.7599580713

0.7646443515

0.780104712

0.9480651731

0.8937048504

0.8625254582

0.8250254323

0.7816326531

0.7481713689

0.6880165289

0.5932914046

0.5910041841

0.5738219895

0.9073319756

0.8410732714

0.7484725051

0.7212614446

0.6826530612

0.5872518286

0.5330578512

0.429769392

0.4246861925

0.4209424084

0.8584521385

0.7667698658

0.6598778004

0.6480162767

0.5816326531

0.4702194357

0.3780991736

0.2882599581

0.2761506276

0.2701570681

0.8014256619

0.689370485

0.567209776

0.5615462869

0.4765306122

0.367816092

0.2799586777

0.1928721174

0.1621338912

0.1539267016

0.7535641548

0.6222910217

0.5101832994

0.486266531

0.4081632653

0.289446186

0.1952479339

0.1194968553

0.0878661088

0.0806282723

0.7148676171

0.5737874097

0.4551934827

0.4191251272

0.3428571429

0.2215256008

0.1280991736

0.0670859539

0.0439330544

0.0387434555

0.6690427699

0.5345717234

0.4032586558

0.3621566633

0.2785714286

0.1765935214

0.083677686

0.0387840671

0.0209205021

0.0157068063

0.6313645621

0.4829721362

0.3615071283

0.3072227874

0.2285714286

0.1379310345

0.0526859504

0.0209643606

0.0062761506

0.0052356021

0.5855397149

0.4385964912

0.3085539715

0.2553407935

0.1836734694

0.10553814

0.0309917355

0.0115303983

0.0020920502

0.0010471204

0.533604888

0.3725490196

0.2393075356

0.1831129196

0.1234693878

0.0595611285

0.0082644628

0.0052410901

0

0



		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different dye conc. (initial pH=8, H2O2 conc.=300mg/L, temp. = 30oC)

1

1

1

1

1.004415011

0.8113207547

0.8283870968

0.8725182863

0.9764705882

1

0.6094339623

0.6864516129

0.7481713689

0.9164705882

0.9933774834

0.3264150943

0.5522580645

0.5872518286

0.8176470588

0.9646799117

0.1849056604

0.424516129

0.4702194357

0.7611764706

0.9525386313

0.1056603774

0.3225806452

0.367816092

0.6788235294

0.9282560706

0.058490566

0.2348387097

0.289446186

0.6329411765

0.9161147903

0.0320754717

0.1625806452

0.2215256008

0.5705882353

0.8830022075

0.0188679245

0.1174193548

0.1765935214

0.5223529412

0.8796909492

0.0113207547

0.0812903226

0.1379310345

0.4788235294

0.8741721854

0.0037735849

0.0567741935

0.10553814

0.4294117647

0.8620309051

0

0.0374193548

0.0595611285

0.3782352941

0.8454746137

0

0.0232258065

0.0156739812

0.3394117647

0.8344370861



		H2O2 variations (pH=8, dye conc.= 100mg/L, temp.=30oC)

		IT		50mg/l				100mg/l				150mg/l				200mg/l				250mg/l				300mg/l				600mg/l				900mg/l				1500mg/l				3000mg/l

		0		98.2		1.000		96.9		1.000		98.2		1.000		98.3		1.000		98		1.000		95.7		1.000		96.8		1.000		95.4		1.000		95.6		1.000		95.5		1.000

		2.5		97.4		0.992		93.7		0.967		94.4		0.961		90.6		0.922		90		0.918		83.5		0.873		80.7		0.834		72.5		0.760		73.1		0.765		74.5		0.780

		5		93.1		0.948		86.6		0.894		84.7		0.863		81.1		0.825		76.6		0.782		71.6		0.748		66.6		0.688		56.6		0.593		56.5		0.591		54.8		0.574

		7.5		89.1		0.907		81.5		0.841		73.5		0.748		70.9		0.721		66.9		0.683		56.2		0.587		51.6		0.533		41		0.430		40.6		0.425		40.2		0.421

		10		84.3		0.858		74.3		0.767		64.8		0.660		63.7		0.648		57		0.582		45		0.470		36.6		0.378		27.5		0.288		26.4		0.276		25.8		0.270

		12.5		78.7		0.801		66.8		0.689		55.7		0.567		55.2		0.562		46.7		0.477		35.2		0.368		27.1		0.280		18.4		0.193		15.5		0.162		14.7		0.154

		15		74		0.754		60.3		0.622		50.1		0.510		47.8		0.486		40		0.408		27.7		0.289		18.9		0.195		11.4		0.119		8.4		0.088		7.7		0.081

		17.5		70.2		0.715		55.6		0.574		44.7		0.455		41.2		0.419		33.6		0.343		21.2		0.222		12.4		0.128		6.4		0.067		4.2		0.044		3.7		0.039

		20		65.7		0.669		51.8		0.535		39.6		0.403		35.6		0.362		27.3		0.279		16.9		0.177		8.1		0.084		3.7		0.039		2		0.021		1.5		0.016

		22.5		62		0.631		46.8		0.483		35.5		0.362		30.2		0.307		22.4		0.229		13.2		0.138		5.1		0.053		2		0.021		0.6		0.006		0.5		0.005

		25		57.5		0.586		42.5		0.439		30.3		0.309		25.1		0.255		18		0.184		10.1		0.106		3		0.031		1.1		0.012		0.2		0.002		0.1		0.001

		30		52.4		0.534		36.1		0.373		23.5		0.239		18		0.183		12.1		0.123		5.7		0.060		0.8		0.008		0.5		0.005		0		0.000		0		0.000

		40		43.3		0.441		25		0.258		13.9		0.142		9.2		0.094		5.1		0.052		1.5		0.016		0		0.000		0		0.000		0		0.000		0		0.000

		50		35.3		0.359		17.6		0.182		8.3		0.085		4		0.041		1.9		0.019		0.1		0.001		0		0.000		0		0.000		0		0.000		0		0.000

		60		29.4		0.299		12.9		0.133		4.4		0.045		2.1		0.021		0.3		0.003		0		0.000		0		0.000		0		0.000		0		0.000		0		0.000

						19.6				22.5																19.2				17.7				70				466				>1000 ppm

		pH variations (H2O2= 300mg/L, dye conc.=100mg/L, temp.=30oC)

		IT		pH=3				pH=6				pH=7				pH=8				pH=9				pH=10				pH=11				pH=12

		0		97.9		1.000		96.2		1.000		96.3		1.000		95.7		1.000		98.8		1.000		98.3		1.000		98.8		1.000		98.2		1.000

		2.5		84.6		0.864		86.3		0.897		85.3		0.886		83.5		0.873		91.3		0.924		92.9		0.945		94.3		0.954		96		0.978

		5		68.9		0.704		70.3		0.731		70		0.727		71.6		0.748		78.6		0.796		82.6		0.840		85.6		0.866		88.1		0.897

		7.5		53		0.541		55.2		0.574		55.8		0.579		56.2		0.587		64.9		0.657		70.7		0.719		80		0.810		81.7		0.832

		10		42.4		0.433		44.7		0.465		45.8		0.476		45		0.470		53.8		0.545		59.6		0.606		67		0.678		77.5		0.789

		12.5		32.3		0.330		36.1		0.375		37.5		0.389		35.2		0.368		44.2		0.447		50		0.509		58.5		0.592		71.5		0.728

		15		24.2		0.247		28.2		0.293		28.8		0.299		27.7		0.289		35.8		0.362		43.2		0.439		52.7		0.533		68.3		0.696

		17.5		19.1		0.195		21.7		0.226		23.4		0.243		21.2		0.222		29.4		0.298		36.2		0.368		47.3		0.479		65.8		0.670

		20		14.9		0.152		16.8		0.175		18.1		0.188		16.9		0.177		23.4		0.237		29.6		0.301		42.7		0.432		63.7		0.649

		22.5		11.3		0.115		13.1		0.136		14.9		0.155		13.2		0.138		18.5		0.187		24.7		0.251		37.8		0.383		62.3		0.634

		25		9.1		0.093		9.8		0.102		11.9		0.124		10.1		0.106		15.3		0.155		20.2		0.205		34.7		0.351		60.9		0.620

		27.5		7.1		0.073		7.4		0.077		9.7		0.101		8.3		0.087		12.1		0.122		16.9		0.172		31.5		0.319		59.8		0.609

		30		5.3		0.054		5.6		0.058		7.6		0.079		5.7		0.060		9.4		0.095		14		0.142		28.6		0.289		59.2		0.603

		pH		2.89				5.76				6.27				6.46				6.27				8.73				9.92				10.62

		H2O2conc		19.2				21.3				18.4				19.2				25.5				26.3				23.3				26.1

		Dye concentration variations (H2O2= 300mg/L, pH= 8, temp.= 30oC)																								RATE

		IT		Dye=50ppm				Dye=75ppm				Dye=100ppm				Dye=200ppm				Dye=500ppm				Dye=50ppm				Dye=75ppm				Dye=100ppm				Dye=200ppm				Dye=500ppm

		0		53		1.000		77.5		1.000		95.7		1.000		170		1.000		455		1.004		53		4.00		77.5		5.32		95.7		4.88		170		1.60		455		0.80

		2.5		43		0.811		64.2		0.828		83.5		0.873		166		0.976		453		1.000		43		4.28		64.2		4.40		83.5		4.76		166		4.08		453		1.20

		5		32.3		0.609		53.2		0.686		71.6		0.748		155.8		0.916		450		0.993		32.3		6.00		53.2		4.16		71.6		6.16		155.8		6.72		450		5.20

		7.5		17.3		0.326		42.8		0.552		56.2		0.587		139		0.818		437		0.965		17.3		3.00		42.8		3.96		56.2		4.48		139		3.84		437		2.20

		10		9.8		0.185		32.9		0.425		45		0.470		129.4		0.761		431.5		0.953		9.8		1.68		32.9		3.16		45		3.92		129.4		5.60		431.5		4.40

		12.5		5.6		0.106		25.0		0.323		35.2		0.368		115.4		0.679		420.5		0.928		5.6		1.00		25.0		2.72		35.2		3.00		115.4		3.12		420.5		2.20

		15		3.1		0.058		18.2		0.235		27.7		0.289		107.6		0.633		415		0.916		3.1		0.56		18.2		2.24		27.7		2.60		107.6		4.24		415		6.00

		17.5		1.7		0.032		12.6		0.163		21.2		0.222		97		0.571		400		0.883		1.7		0.28		12.6		1.40		21.2		1.72		97		3.28		400		0.60

		20		1		0.019		9.1		0.117		16.9		0.177		88.8		0.522		398.5		0.880		1		0.16		9.1		1.12		16.9		1.48		88.8		2.96		398.5		1.00

		22.5		0.6		0.011		6.3		0.081		13.2		0.138		81.4		0.479		396		0.874		0.6		0.16		6.3		0.76		13.2		1.24		81.4		3.36		396		2.20

		25		0.2		0.004		4.4		0.057		10.1		0.106		73		0.429		390.5		0.862		0.2		0.08		4.4		0.60		10.1		1.76		73		3.48		390.5		3.00

		27.5		0		0.000		2.9		0.037		5.7		0.060		64.3		0.378		383		0.845						2.9		0.44		5.7		1.68		64.3		2.64		383		2.00

		30		0		0.000		1.8		0.023		1.5		0.016		57.7		0.339		378		0.834						1.8		0.44		1.5		0.56		57.7		8.12		378		13.20

		40		0		0.000		0.7		0.009		0.1		0.001		37.4		0.220		345		0.762

		50		0		0.000		0.3		0.004		0		0.000		23.6		0.139		317.5		0.701

		60		0		0.000		0.1		0.001		0		0.000		14.2		0.084		300		0.662

		pH				6.37				6.39				6.46				3.85				5.92

		H2O2conc				<100								19.2								19.6

		Temperature variations (H2O2= 300mg/L, pH= 8, dye conc.= 100mg/L)

		IT		temp.=15oC				temp.=30oC				temp.=55oC				temp.=75oC

		0		97.6		1.000		95.7		1.000		93.1		1.000		92.3		1.000

		2.5		89.8		0.920		83.5		0.873		74.4		0.799		55.7		0.603

		5		75.9		0.778		71.6		0.748		52.4		0.563		31.9		0.346

		7.5		61		0.625		56.2		0.587		38.8		0.417		19.1		0.207

		10		51.3		0.526		45		0.470		28.1		0.302		12		0.130

		12.5		42.5		0.435		35.2		0.368		19.7		0.212		7.5		0.081

		15		35.8		0.367		27.7		0.289		14.9		0.160		4.3		0.047

		17.5		28.1		0.288		21.2		0.222		10.3		0.111		2.5		0.027

		20		23.7		0.243		16.9		0.177		7.5		0.081		1.5		0.016

		22.5		19.2		0.197		13.2		0.138		5.5		0.059		0.2		0.002

		25		15.5		0.159		10.1		0.106		3.8		0.041		0		0.000

		27.5		12.3		0.126		5.7		0.060		2.8		0.030		0		0.000

		30		10.2		0.105		1.5		0.016		2		0.021		0		0.000

						6.59				6.460				6.9				6.83

																																						2

		H2O2 variations (pH=8, dye conc.= 100mg/L, temp.=30oC)

		IT		50mg/l				100mg/l				150mg/l				200mg/l				250mg/l				300mg/l				600mg/l				900mg/l				1500mg/l				3000mg/l

		0		98.2		0.000		96.9		0.000		98.2		0.000		98.3		0.000		98		0.000		95.7		0.000		96.8		0.000		95.4		0.000		95.6		0.000		95.5		0.000				50		100		150		200		250		300		600		900		1500		3000

		2.5		97.4		0.815		96.7		0.206		94.4		3.870		90.6		7.833		90		8.163		83.5		12.748		80.7		16.632		72.5		24.004		73.1		23.536		74.5		21.990				50		100		150		200		250		300		600		900		1500		3000

		5		93.1		5.193		86.6		10.630		84.7		13.747		81.1		17.497		76.6		21.837		71.6		25.183		66.6		31.198		56.6		40.671		56.5		40.900		54.8		42.618				50		100		150		200		250		300		600		900		1500		3000

		7.5		89.1		9.267		81.5		15.893		73.5		25.153		70.9		27.874		66.9		31.735		56.2		41.275		51.6		46.694		41		57.023		40.6		57.531		40.2		57.906				50		100		150		200		250		300		600		900		1500		3000

		10		84.3		14.155		74.3		23.323		64.8		34.012		63.7		35.198		57		41.837		45		52.978		36.6		62.190		27.5		71.174		26.4		72.385		25.8		72.984				50		100		150		200		250		300		600		900		1500		3000

		12.5		78.7		19.857		66.8		31.063		55.7		43.279		55.2		43.845		46.7		52.347		35.2		63.218		27.1		72.004		18.4		80.713		15.5		83.787		14.7		84.607				50		100		150		200		250		300		600		900		1500		3000

		15		74		24.644		60.3		37.771		50.1		48.982		47.8		51.373		40		59.184		27.7		71.055		18.9		80.475		11.4		88.050		8.4		91.213		7.7		91.937				50		100		150		200		250		300		600		900		1500		3000

		17.5		70.2		28.513		55.6		42.621		44.7		54.481		41.2		58.087		33.6		65.714		21.2		77.847		12.4		87.190		6.4		93.291		4.2		95.607		3.7		96.126				50		100		150		200		250		300		600		900		1500		3000

		20		65.7		33.096		51.8		46.543		39.6		59.674		35.6		63.784		27.3		72.143		16.9		82.341		8.1		91.632		3.7		96.122		2		97.908		1.5		98.429				50		100		150		200		250		300		600		900		1500		3000

		22.5		62		36.864		46.8		51.703		35.5		63.849		30.2		69.278		22.4		77.143		13.2		86.207		5.1		94.731		2		97.904		0.6		99.372		0.5		99.476				50		100		150		200		250		300		600		900		1500		3000

		25		57.5		41.446		42.5		56.140		30.3		69.145		25.1		74.466		18		81.633		10.1		89.446		3		96.901		1.1		98.847		0.2		99.791		0.1		99.895				50		100		150		200		250		300		600		900		1500		3000

		30		52.4		46.640		36.1		62.745		23.5		76.069		18		81.689		12.1		87.653		5.7		94.044		0.8		99.174		0.5		99.476		0		100.000		0		100.000				50		100		150		200		250		300		600		900		1500		3000

																																																										30 min

																																																										e-0.0442x		0.9427

																												h2o2		kobs		t1/2

																				1.1246e-0.0805x				0.9794				0		0		0

																				1.164e-0.1213x				0.9941				100		0.0805		8.6086956522

																				1.3228e-0.2111x				0.9903				200		0.1213		5.7131079967

																				1.4534e-0.2743x				0.9847				300		0.2111		3.2828043581

																				1.5756e-0.3513x				0.9868				600		0.2743		2.5264309151

																				1.7632e-0.3985x				0.971				900		0.3513		1.9726729291

																				1.8185e-0.4126x				0.9688				1500		0.3985		1.73902133

																												3000		0.4126		1.679592826

																				h2o2		conc		kobs		r2		t1/2

																						0		0

																				e-0.0914x		100		0.0914		0.9831		7.5820568928

																				e-0.1485x		200		0.1485		0.9595		4.6666666667

																				e-0.2540x		300		0.254		0.992		2.7283464567

																				e-0.3214x		600		0.3214		0.9932		2.1561916615

																				e-0.4175x		900		0.4175		0.9836		1.6598802395

																				e-0.4459x		1500		0.4459		0.9877		1.5541601256

																				e-0.4566x		3000		0.4566		0.9818		1.517739816

																				dye		kobs		r2		t1/2

																				50		0.174		0.9588		3.9827586207

																				75		0.0901		0.9846		7.6914539401

																				100		0.0781		0.9823		8.8732394366

																				170		0.0289		0.9612		23.9792387543

																				453		0.0053		0.9067		130.7547169811
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Dye conc. = 50mg/L
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Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Dye concentration (mg/L)

Decolourisation of CIR Red 195A using UV/H2O2 with different dye conc. (initial pH=8, H2O2 conc.=300mg/L, temp. = 30oC)
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Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Time (min)

Ct/Co
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1

1
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0.8725182863
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0.0812567714
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0.1765935214

0.0805585392
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0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0
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0.030075188

0
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0.0156739812
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rmax

0.5 rmax

ks = 42

Initial dye = 53mg/L

Initial dye = 77.5mg/L

Initial dye = 95.7mg/L

Initial dye = 170mg/L

Initial dye = 455mg/L

Dye concentration (mg/L)

Decolourisation rate
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rmax

Initial dye = 53mg/L

Initial dye = 77.5mg/L

Initial dye = 95.7mg/L

Initial dye = 170mg/L

Initial dye = 455mg/L

Dye concentration (mg/L)

Decolourisation rate (mgL-1min-1)

Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Irradiation time = min

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different temperature (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, pH= 8)

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L
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150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L
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100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial pH= 8, dye conc.= 100mg L-1, temp.= 30oC)
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Initial dye = 53mg/L

Initial dye = 77.5mg/L

Initial dye = 95.7mg/L

Initial dye = 170mg/L

Initial dye = 455mg/L

Dye concentration (mg/L)

Decolourisation rate



		



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Relative dye concentration Ct/Co



		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30		30		30		30



pH = 3

pH = 6

pH = 7

pH = 8

pH = 9

pH = 10

pH = 11

pH = 12

Time (min)

Ct/Co

1

1

1

1

1

1

1

1

0.8641470889

0.8970893971

0.8857736241

0.8725182863

0.9240890688

0.9450661241

0.9544534413

0.9775967413

0.7037793667

0.7307692308

0.7268951194

0.7481713689

0.7955465587

0.8402848423

0.8663967611

0.8971486762

0.5413687436

0.5738045738

0.5794392523

0.5872518286

0.6568825911

0.7192268566

0.8097165992

0.8319755601

0.4330949949

0.4646569647

0.4755970924

0.4702194357

0.544534413

0.6063072228

0.6781376518

0.7892057026

0.3299284985

0.3752598753

0.3894080997

0.367816092

0.4473684211

0.508646999

0.5921052632

0.7281059063

0.2471910112

0.2931392931

0.2990654206

0.289446186

0.3623481781

0.4394710071

0.5334008097

0.6955193483

0.1950970378

0.2255717256

0.2429906542

0.2215256008

0.2975708502

0.3682604273

0.4787449393

0.6700610998

0.1521961185

0.1746361746

0.1879543094

0.1765935214

0.2368421053

0.3011190234

0.4321862348

0.6486761711

0.1154239019

0.1361746362

0.1547248183

0.1379310345

0.1872469636

0.2512716175

0.3825910931

0.6344195519

0.0929519918

0.1018711019

0.1235721703

0.10553814

0.1548582996

0.2054933876

0.3512145749

0.6201629328

0.0725229826

0.0769230769

0.1007268951

0.0867293626

0.1224696356

0.1719226857

0.3188259109

0.6089613035

0.0541368744

0.0582120582

0.0789200415

0.0595611285

0.0951417004

0.1424211597

0.2894736842

0.6028513238



		0

		100

		200

		300



H2O2 concentration (mg/L)

kobs (min-1)

0

0.0333

0.0516

0.089



		3

		6

		7

		8

		9

		10

		12



pH

Decolourization rate (min-1)

0.0994

0.0967

0.0868

0.0948

0.0804

0.0675

0.018



		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5

				15		15		15		15

				17.5		17.5		17.5		17.5

				20		20		20		20

				22.5		22.5		22.5		22.5



Dye conc = 50mg/L

Dye conc = 75mg/L

Dye conc = 100mg/L

Dye conc = 170mg/L

Dye conc = 453mg/L

Irradiation time (min)

Relative dye concentration Ct/Co

1

1

1

1

1.004415011

0.9056603774

0.8283870968

0.8725182863

0.9764705882

1

0.6094339623

0.6864516129

0.7481713689

0.9164705882

0.9933774834

0.3264150943

0.5522580645

0.5872518286

0.8176470588

0.9646799117

0.424516129

0.4702194357

0.7611764706

0.9525386313

0.3225806452

0.367816092

0.6788235294

0.9282560706

0.2348387097

0.289446186

0.6329411765

0.9161147903

0.1625806452

0.2215256008

0.5705882353

0.8830022075

0.1174193548

0.1765935214

0.5223529412

0.8796909492

0.8741721854



		



H2O2 (mg/L)

kobs (min-1)



		



Time (min)

100 mg H2O2/L

200 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L



		



Ct/Co

pH = 3

pH = 6

pH = 7

pH = 8

pH = 9

pH = 10

pH = 11

pH = 12

0

0

0

0

0

0

0

0

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

5

5

5

5

5

5

5

5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

10

10

10

10

10

10

10

10

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

15

15

15

15

15

15

15

15

17.5

17.5

17.5

17.5

17.5

17.5

17.5

17.5

20

20

20

20

20

20

20

20

22.5

22.5

22.5

22.5

22.5

22.5

22.5

22.5

25

25

25

25

25

25

25

25

27.5

27.5

27.5

27.5

27.5

27.5

27.5

27.5

30

30

30

30

30

30

30

30

1

1

1

1

1

1

1

1

0.8641470889

0.8970893971

0.8857736241

0.8725182863

0.9240890688

0.9450661241

0.9544534413

0.9775967413

0.7037793667

0.7307692308

0.7268951194

0.7481713689

0.7955465587

0.8402848423

0.8663967611

0.8971486762

0.5413687436

0.5738045738

0.5794392523

0.5872518286

0.6568825911

0.7192268566

0.8097165992

0.8319755601

0.4330949949

0.4646569647

0.4755970924

0.4702194357

0.544534413

0.6063072228

0.6781376518

0.7892057026

0.3299284985

0.3752598753

0.3894080997

0.367816092

0.4473684211

0.508646999

0.5921052632

0.7281059063

0.2471910112

0.2931392931

0.2990654206

0.289446186

0.3623481781

0.4394710071

0.5334008097

0.6955193483

0.1950970378

0.2255717256

0.2429906542

0.2215256008

0.2975708502

0.3682604273

0.4787449393

0.6700610998

0.1521961185

0.1746361746

0.1879543094

0.1765935214

0.2368421053

0.3011190234

0.4321862348

0.6486761711

0.1154239019

0.1361746362

0.1547248183

0.1379310345

0.1872469636

0.2512716175

0.3825910931

0.6344195519

0.0929519918

0.1018711019

0.1235721703

0.10553814

0.1548582996

0.2054933876

0.3512145749

0.6201629328

0.0725229826

0.0769230769

0.1007268951

0.0867293626

0.1224696356

0.1719226857

0.3188259109

0.6089613035

0.0541368744

0.0582120582

0.0789200415

0.0595611285

0.0951417004

0.1424211597

0.2894736842

0.6028513238

Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Time (min)

Ct/Co



		0		0		0		0

		2.5		2.5		2.5		2.5

		5		5		5		5

		7.5		7.5		7.5		7.5

		10		10		10		10

		12.5		12.5		12.5		12.5

		15		15		15		15

		17.5		17.5		17.5		17.5

		20		20		20		20

		22.5		22.5		22.5		22.5

		25		25		25		25

		27.5		27.5		27.5		27.5

		30		30		30		30



Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Time (min)

Ct/Co

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		



Dye (mg/L)

kobs (min-1)



		



100 mg H2O2/L

200 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Time (min)

(Ct/Co)



		



H2O2 (mg/L)

kobs (min-1)



																						50mg/L								H2O2		Rate		Slope

																						x=X		y		ln y=Y				0		0

																						0		1.0397		0.03893221				100		0.0333		0.000333

																						2.5		0.986030699		-0.01406779				200		0.0516		0.000183

																						5		0.9351318066		-0.06706779				300		0.089		0.000374

																						7.5		0.8868603144		-0.12006779				600		0.1247		0.000119

																						10		0.8410805961		-0.17306779				900		0.1619		0.000124

																						12.5		0.7976640262		-0.22606779				1500		0.1921		0.0000503333

																						15		0.7564886191		-0.27906779				3000		0.2037		0.0000077333

																						17.5		0.717438686		-0.33206779

																						20		0.68040451		-0.38506779

		2. pH variations

																						pH=3								pH		Rate		Slope

																						x=X		y		ln y=Y				0		0

																						0		1.1087		0.1031881578				3		0.0994		0.0331333333

																						2.5		0.8647525847		-0.1453118422				6		0.0967		-0.0009

																						5		0.6744809532		-0.3938118422				7		0.0868		-0.0099

																						7.5		0.5260748152		-0.6423118422				8		0.0948		0.008

																						10		0.4103225004		-0.8908118422				9		0.0804		-0.0144

																						12.5		0.3200391835		-1.1393118422				10		0.0675		-0.0129

																						15		0.2496209174		-1.3878118422				12		0.018		-0.02475

																						17.5		0.1946967922		-1.6363118422

																						20		0.1518576299		-1.8848118422

		3. Dye concentration variations

		4. Temperature variations

																						15oC								Temp		Rate		Slope

																						x=X		y		ln y=Y				15		0.0775

																						0		1.1118		0.1059803235				30		0.1165		0.0026

																						2.5		0.1601699762		-1.8315196765				55		0.1299		0.000536

																						5		0.0230746728		-3.7690196765

																						7.5		0.0033242218		-5.7065196765

																						10		0.0004788996		-7.6440196765

																						12.5		0.000068992		-9.5815196765

																						15		0.0000099392		-11.5190196765

																						17.5		0.0000014319		-13.4565196765

																						20		0.0000002063		-15.3940196765





		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30		30		30		30



pH = 3

pH = 6

pH = 7

pH = 8

pH = 9

pH = 10

pH = 11

pH = 12

Irradiation time (min)

Relative dye concentration . Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different pH levels (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, temp.= 30oC)

1

1

1

1

1

1

1

1

0.8641470889

0.8970893971

0.8857736241

0.8725182863

0.9240890688

0.9450661241

0.9544534413

0.9775967413

0.7037793667

0.7307692308

0.7268951194

0.7481713689

0.7955465587

0.8402848423

0.8663967611

0.8971486762

0.5413687436

0.5738045738

0.5794392523

0.5872518286

0.6568825911

0.7192268566

0.8097165992

0.8319755601

0.4330949949

0.4646569647

0.4755970924

0.4702194357

0.544534413

0.6063072228

0.6781376518

0.7892057026

0.3299284985

0.3752598753

0.3894080997

0.367816092

0.4473684211

0.508646999

0.5921052632

0.7281059063

0.2471910112

0.2931392931

0.2990654206

0.289446186

0.3623481781

0.4394710071

0.5334008097

0.6955193483

0.1950970378

0.2255717256

0.2429906542

0.2215256008

0.2975708502

0.3682604273

0.4787449393

0.6700610998

0.1521961185

0.1746361746

0.1879543094

0.1765935214

0.2368421053

0.3011190234

0.4321862348

0.6486761711

0.1154239019

0.1361746362

0.1547248183

0.1379310345

0.1872469636

0.2512716175

0.3825910931

0.6344195519

0.0929519918

0.1018711019

0.1235721703

0.10553814

0.1548582996

0.2054933876

0.3512145749

0.6201629328

0.0725229826

0.0769230769

0.1007268951

0.0867293626

0.1224696356

0.1719226857

0.3188259109

0.6089613035

0.0541368744

0.0582120582

0.0789200415

0.0595611285

0.0951417004

0.1424211597

0.2894736842

0.6028513238



		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25

		27.5		27.5		27.5		27.5		27.5

		30		30		30		30		30

		40		40		40		40		40

		50		50		50		50		50

		60		60		60		60		60



Dye conc. = 50mg/L

Dye conc. = 75mg/L

Dye conc. = 100mg/L

Dye conc. = 170mg/L

Dye conc. = 453mg/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different dye conc. (initial pH=8, H2O2 conc.=300mg/L, temp. = 30oC)

1

1

1

1

1

0.8113207547

0.8283870968

0.8725182863

0.9764705882

1.004415011

0.6094339623

0.6864516129

0.7481713689

0.9164705882

0.9933774834

0.3264150943

0.5522580645

0.5872518286

0.8176470588

0.9646799117

0.1849056604

0.424516129

0.4702194357

0.7611764706

0.9525386313

0.1056603774

0.3225806452

0.367816092

0.6788235294

0.9282560706

0.058490566

0.2348387097

0.289446186

0.6329411765

0.9161147903

0.0320754717

0.1625806452

0.2215256008

0.5705882353

0.8830022075

0.0188679245

0.1174193548

0.1765935214

0.5223529412

0.8796909492

0.0113207547

0.0812903226

0.1379310345

0.4788235294

0.8741721854

0.0037735849

0.0567741935

0.10553814

0.4294117647

0.8620309051

0

0.0374193548

0.0595611285

0.3782352941

0.8454746137

0

0.0232258065

0.0156739812

0.3394117647

0.8344370861

0

0.0090322581

0.0010449321

0.22

0.761589404

0

0.0038709677

0

0.1388235294

0.7008830022

0

0.0012903226

0

0.0835294118

0.6622516556



		0		0		0		0

		2.5		2.5		2.5		2.5

		5		5		5		5

		7.5		7.5		7.5		7.5

		10		10		10		10

		12.5		12.5		12.5		12.5

		15		15		15		15

		17.5		17.5		17.5		17.5

		20		20		20		20

		22.5		22.5		22.5		22.5

		25		25		25		25

		27.5		27.5		27.5		27.5

		30		30		30		30



Temp.= 15oC

Temp.= 30oC

Temp.= 55oC

Temp.= 75oC

Irradiation time = min

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 at different temperature (initial H2O2 conc.= 300mg/L, dye conc.= 100mg/L, pH= 8)

1

1

1

1

0.9200819672

0.8725182863

0.7991407089

0.6034669556

0.7776639344

0.7481713689

0.5628356606

0.3456121343

0.625

0.5872518286

0.4167561762

0.2069339112

0.5256147541

0.4702194357

0.3018259936

0.1300108342

0.4354508197

0.367816092

0.2116004296

0.0812567714

0.3668032787

0.289446186

0.1600429646

0.0465872156

0.2879098361

0.2215256008

0.1106337272

0.0270855905

0.2428278689

0.1765935214

0.0805585392

0.0162513543

0.1967213115

0.1379310345

0.0590762621

0.0021668472

0.1588114754

0.10553814

0.0408163265

0

0.1260245902

0.0595611285

0.030075188

0

0.1045081967

0.0156739812

0.0214822771

0



		0		0		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20		20		20



50 mg H2O2/L

100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial dye conc. = 100mg/L, pH=8, temp.=23-30oC)

y = 1.4123e-0.1921x
R2 = 0.965

1

1

1

1

1

1

1

1

1

1

0.9918533605

0.9669762642

0.9613034623

0.9216683622

0.9183673469

0.8725182863

0.833677686

0.7599580713

0.7646443515

0.780104712

0.9480651731

0.8937048504

0.8625254582

0.8250254323

0.7816326531

0.7481713689

0.6880165289

0.5932914046

0.5910041841

0.5738219895

0.9073319756

0.8410732714

0.7484725051

0.7212614446

0.6826530612

0.5872518286

0.5330578512

0.429769392

0.4246861925

0.4209424084

0.8584521385

0.7667698658

0.6598778004

0.6480162767

0.5816326531

0.4702194357

0.3780991736

0.2882599581

0.2761506276

0.2701570681

0.8014256619

0.689370485

0.567209776

0.5615462869

0.4765306122

0.367816092

0.2799586777

0.1928721174

0.1621338912

0.1539267016

0.7535641548

0.6222910217

0.5101832994

0.486266531

0.4081632653

0.289446186

0.1952479339

0.1194968553

0.0878661088

0.0806282723

0.7148676171

0.5737874097

0.4551934827

0.4191251272

0.3428571429

0.2215256008

0.1280991736

0.0670859539

0.0439330544

0.0387434555

0.6690427699

0.5345717234

0.4032586558

0.3621566633

0.2785714286

0.1765935214

0.083677686

0.0387840671

0.0209205021

0.0157068063



		





		



H2O2 concentration (mg/L)

Decolourization rate



		





		



pH

Decolourization rate



		



H2O2 concentration (mg/L)

Decolourization rate (min-1)



		



pH

Decolourization rate (min-1)



		0		0		0		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20		20		20		20



50 mg H2O2/L

100 mg H2O2/L

150 mg H2O2/L

200 mg H2O2/L

250 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

Irradiation time (min)

Relative dye concentration Cd/Cdo

Decolourisation of CIR Red 195A using UV/H2O2 with different H2O2 conc. (initial dye conc. = 100mg/L, pH=8, temp.=23-30oC)

1

1

1

1

1

1

1

1

1

1

0.9918533605

0.9669762642

0.9613034623

0.9216683622

0.9183673469

0.8725182863

0.833677686

0.7599580713

0.7646443515

0.780104712

0.9480651731

0.8937048504

0.8625254582

0.8250254323

0.7816326531

0.7481713689

0.6880165289

0.5932914046

0.5910041841

0.5738219895

0.9073319756

0.8410732714

0.7484725051

0.7212614446

0.6826530612

0.5872518286

0.5330578512

0.429769392

0.4246861925

0.4209424084

0.8584521385

0.7667698658

0.6598778004

0.6480162767

0.5816326531

0.4702194357

0.3780991736

0.2882599581

0.2761506276

0.2701570681

0.8014256619

0.689370485

0.567209776

0.5615462869

0.4765306122

0.367816092

0.2799586777

0.1928721174

0.1621338912

0.1539267016

0.7535641548

0.6222910217

0.5101832994

0.486266531

0.4081632653

0.289446186

0.1952479339

0.1194968553

0.0878661088

0.0806282723

0.7148676171

0.5737874097

0.4551934827

0.4191251272

0.3428571429

0.2215256008

0.1280991736

0.0670859539

0.0439330544

0.0387434555

0.6690427699

0.5345717234

0.4032586558

0.3621566633

0.2785714286

0.1765935214

0.083677686

0.0387840671

0.0209205021

0.0157068063



		



H2O2 concentration (mg/L)

Decolourization rate (min-1)



		0		0		0		0		0		0		0

		2.5		2.5		2.5		2.5		2.5		2.5		2.5

		5		5		5		5		5		5		5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		10		10		10		10		10		10		10

		12.5		12.5		12.5		12.5		12.5		12.5		12.5

		15		15		15		15		15		15		15

		17.5		17.5		17.5		17.5		17.5		17.5		17.5

		20		20		20		20		20		20		20

		22.5		22.5		22.5		22.5		22.5		22.5		22.5

		25		25		25		25		25		25		25

		30		30		30		30		30		30		30



100 mg H2O2/L

200 mg H2O2/L

300 mg H2O2/L

600 mg H2O2/L

900 mg H2O2/L

1500 mg H2O2/L

3000 mg H2O2/L

1

1

1

1

1

1

1

0.9669762642

0.9216683622

0.8725182863

0.833677686

0.7599580713

0.7646443515

0.780104712

0.8937048504

0.8250254323

0.7481713689

0.6880165289

0.5932914046

0.5910041841

0.5738219895

0.8410732714

0.7212614446

0.5872518286

0.5330578512

0.429769392

0.4246861925

0.4209424084

0.7667698658

0.6480162767

0.4702194357

0.3780991736

0.2882599581

0.2761506276

0.2701570681

0.689370485

0.5615462869

0.367816092

0.2799586777

0.1928721174

0.1621338912

0.1539267016

0.6222910217

0.486266531

0.289446186

0.1952479339

0.1194968553

0.0878661088

0.0806282723

0.5737874097

0.4191251272

0.2215256008

0.1280991736

0.0670859539

0.0439330544

0.0387434555

0.5345717234

0.3621566633

0.1765935214

0.083677686

0.0387840671

0.0209205021

0.0157068063

0.4829721362

0.3072227874

0.1379310345

0.0526859504

0.0209643606

0.0062761506

0.0052356021

0.4385964912

0.2553407935

0.10553814

0.0309917355

0.0115303983

0.0020920502

0.0010471204

0.3725490196

0.1831129196

0.0595611285

0.0082644628

0.0052410901

0

0
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