

Journal of Babylon University/Pure and Applied Sciences/ No.(1)/ Vol.(22): 2012 
College of Science/Babylon University Scientific Conference

Synthesis and photocatalytic activity of TiO2 Nanoparticles
MAJEED A. SHAHEED and FALAH H. HUSSEIN *
Chemistry Department, College of Science ,Babylon University, Hilla, Iraq
E-mail: majeedshaheed@yahoo.com
Abstract
Titanium dioxide (TiO2) nanoparticles have been synthesized by sol gel method. The synthesized nanoparticles followed by calcinations at different temperatures in the range 200-800°C for 2 hours. Both the evolution of the crystal size and nature of the phases were studied as a function of annealing temperatures. These materials display a good thermal stability up to 400°C, in term of crystal size, and up to 600°C, regarding the crystalline phase. The phase purity and crystallite size of as grown TiO2 particles were characterized via X-ray diffraction (XRD). The characterized results indicated that the synthesized TiO2 powders had a pure two phases anatase and rutile structures and the average particle sizes were about 5-53 nm.
The synthesized TiO2 nanoparticles exhibited 1.0053% time higher photocatalytic activity for Bismarck Brown R than that of commercial Hombikate (UV100) .
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1. Introduction

Titanium dioxide has been modern the novel applications in wide areas of science and technology as well as has multiple properties like semiconducting, piezoelectric, pyroelectric, catalysis and optoelectronics [1]. Generally, the possibilities of fabricating the nanostructured materials make oxide nanoparticles to increasing gained interest over past decade therefore these causes showed novel properties compared with bulk materials [2]. Many literatures recently reported that TiO2 nanoparticles, which are semiconducting compound, have received a great response from various areas, such as industry or academic research [3]. Previous literatures reported that the synthesis and characterization of one-dimensional (1D) nanostructured materials such nanotubes, nanorods, and nanowires have received considerable attention due to their unique properties and novel applications [4]. The production of colloidal nanoparticles has been enabling in the modern with advantageous optical, electronic and magnetic properties specifically tailored to particular applications [5]. 
Yunhua Chen et al. reported different methods to prepare nano-TiO2 by using Titanium tetrachloride (TiCl4), hence its precursor for preparation of TiO2 nanoparticles by sol gel method, therefore cheap and have high content of titanium [6]. It was proved that Titania nanoscale (TiO2) particles synthesized by oxidation of titanium tetraisopropoxide (TTIP) which is precursor to preparation method. Sol–gel process was important for synthesizing of nanoparticles semiconductor which have been the most commonly used routes of the synthesis of TiO2 nanopowder. The sol-gel method increase the possibility of obtaining of ultrafine powders which have an extremely large specific surface area and exhibit a strong tendency to agglomerate during synthesis and/or subsequent processing [7]. 
There are many catalysts not only TiO2 nanoparticles but also ZnO nanoparticles which has attracted intensive research effort for its unique properties and versatile applications in transparent electronics, piezoelectric devices, ultraviolet (UV) light emitters, chemical sensors and spin electronics, therefore, its proposed to be a more promising UV emitting phosphor due to its larger exciton binding energy (60 meV). This property leads to a reduced UV lasing threshold and yields higher UV emitting efficiency at room temperature the increase in surface area of nanoscale Zinc Oxide compared to larger powders has the potential to improve the efficiency of the photocatalysis processes [8]. It was reported that TiO2 and ZnO with smaller size has a larger redox potential for photocatalytic decomposition of organic contaminants under UV irradiation. The prepared TiO2 and ZnO nanoparticles can be regarded as an ideal photocatalysts for environmental puriﬁcation at industrial scale at a central pH environment [9]. 
Photocatalytic degradation of organic and inorganic pollutants on different types of semiconductors has been studied by several researchers. Bismarck brown R and G, are as dyes which have become one of an important industry pollutants that lead to environmental contamination [10]. The oxidative degradation of adsorbed colored organic or inorganic molecules is attributed to indirect reaction at the positive holes, which is formed in the valence band of semiconductor and then migrates to the surface of catalyst and participates in interfacial oxidation-reduction reactions, but in presence of nanoparticles, the band gap was reduced, hence, reduction in recombination process [11]. Previous literature reported that the photocatalytic decolorization process can be expressed by both; the pseudo first order reaction kinetic and the Langmuir-Hinshelwood kinetic model [12].
In this work, preparation of titanium dioxide by using sol-gel process, studying the effect of particle size distribution and the comparison of photocatalytic activity between the bulk and the produced nanoparticles are investigated. 
2. Experimental

2.1 Materials and methods
TiCl4 (99.99%) was purchased from Flucka Company. Absolute ethanol have (99.98%) purity, supported from Gainland chemical company (GCC). Bismack brown R as contaminant which have molecular formula (C21H24N82HCl) and molecular weight (461.4 g/moL),) supplied from Fluka company). The peparation of TiO2 nanoparticles were carried out at ambient conditions.
2.2 Preparation of TiO2 nanoparticles

The TiO2 nanoparticles was prepared by following modification method using a procedure reported previously [13]. The process was described as follows: 

Therty milliliter of TiCl4 was added dropwise into 100 milliliter of absolute ethanol in reaction vesel, this reaction performed under fume hood with continuous stirring in ambient conditions due to exothermic reaction and TiCl4 is highly volatile and also hydrogen chloride is released as soon as the addition, the above solution converts of colorless to yellow suspension solution which produced TiO2 nanopowder by drying process at 85°C in an oven for 15 hours. Finally, TiO2 nanopowder was obtaining in different phases by division of each produced powder into seven amounts and the resulted powder have been treated in furnace at temperatures equal to 200, 300, 400, 500, 600, 700, 800°C according to the sample divisions. This method is summarized in figure 1.
2.3 Characterization

X-ray diffraction was performed using a Philips X-ray diffractometer (PW 1730) with automatic data acquisition (APD Philips v3.6B), using Cu Kα radiation (λ = 0.15406 nm) and working at 40 kV/30 mA. The diffraction patterns were collected in the 2Ɵ range of (20º- 60º) with a 0.05º step size and an acquisition time of 2.0 second per step. The diffractometer was calibrated before every measurement. The XRD estimation of crystallite size was based on the Scherrer formula [14].
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In this equation, λ the X-ray wavelength equal to 0.154 nm, k is a constant taken as 0.89, β is the line width at half maximum height, and θ is the diffraction angle.

2.4 Photocatalytic activity measurement

The photocatalytic activity was measured through the decolorization rate of dye. A reaction system was setup by adding 0.175mg of each sample powder into 100 mL of 5ppm of Bismarck Brown R aqueous solution, the solution was stirred in dark for 30 minute to allow the system to reach adsorption desorption equilibrium and irradiated with UV light (Type795 S, 230 volt, 50Hz, 75 Watt,UV type3) at ambient temperature. After the irradiation of 30 minute, Finally, each 4mL of suspension solution was taken out of the reactor and centrifuged at a rate of 4000 rpm to isolate and remove the photocatalyst. 
Finally, absorbency of the supernatant solution was measured of scanning using a Uv-vis/spectrometer PG instrument Ltd-Japan at the Bismarck Brown R. Figure (2) shows maximum absorption wavelength of 459 nm. also calibration curve of different concentrations of dye was prepared, and ploted in figure (3). 
3. Results and discussion

3.1 Preparation of TiO2 nanoparticles

In an experimental, a colloidal suspension, or a sol, is formed from the hydrolysis and polymerization reactions of the precursors, which are usually metal inorganic compounds such as titanium tetrachloride (TTC) and absolute ethanol. Complete polymerization and loss of solvent leads to the transition from the liquid sol into a solid gel phase using drying temperature, also hydrocarbon compounds were vibrated.
3.2 Characterization
X-ray diffraction (XRD) has been used to characterizing and determining the morphology and crystallinity of the as prepared powder, [15]. Figures (4) and (5) report the typical XRD spectra of pure TiO2 nanopowders. In order to compare the samples preparation method. The two pronounced TiO2 diffraction peaks (101) and (110) appear at 2θ = 25◦ and 27.5◦, respectively.

The crystallite size of TiO2 nanoparticles which was deduced from Scherrer’s equation, gave the values of about (5-54) nm for TiO2 powders, respectively, annealed at the range between (200-800°C). Diffraction peaks related to the transformation from anatase to rutile phase as were observed in the XRD pattern, confirming the two phases of the synthesized nanopowder.
The morphological and Surface area of crystallites are quite essential for photocatalytic activities of the materials. The particle sizes seem quite suitable for suspending in dye solution under magnetic stirring. The phase transformation from anatase to rutile began at 700°C of calcinations, similar results obtained in literature [16].
Figure (6) shows that phase transitions in TiO2 nanoparticles were behave polynomial and accompanied by the increase in the size of TiO2 particles, which was more pronounced and the phase transfer from anatase to rutile phase at temperatures above 600°C, hence, growth of particles by agglomiration process, sociated with the rutile formation.
3.3 Photocatalytic activity

The photocatalytic activity of as prepared samples was investigated in presence of UV light for photocatalytic decolorization of Bismarck Brown R. As seen in figure (7) structure of Bismarck Brown R [17] as azo dye and organic contaminant. The removal fractions of Bismarck Brown R decrease with time under UV light, the results observed in figures (8) and (9) which appeared the Effect of TiO2 nanoparticles on photodecolorization of Bismarck Brown R. Decolorization of this dye is employed for the photocatalytic property evaluation of the samples. The comparison of photocatalytic activity (P.C.A) between the prepared samples and Hombikate (TiO2 UV 100) were performed, these results show the sample have highest P.C.A and decolorization effeciency (D.E) =99.33%, exhibited 500°C annealing temperature and TiCl4/ETOH :V/V=1/3 of additives, than TiO2 UV100. Similar literature reported the anatase exhibited activity higher than the rutile, although it was less active as compared with Degussa (P25) [18].
The photocatalytic reactions included two pathways. When the light energy is less than the band gap of the illuminated TiO2 nanoparticles, it will be absorbed by the adsorbed dye molecules. In presence of the visible light Dye molecules will be sensitized TiO2 mainly follow reductive pathways, since they are initiated by the electrons injected from the excited dye. Hence, The decolorization of dyes is described as photosensitization processes, is also characterized by a free radical mechanism [19,20]. The results show the time-dependent proﬁle of decolorization efficeincy of Bismarck Brown R in the UV light illuminated suspension of dye with TiO2 nanoparticles were tested in this study, the activity of TiO2 nanoparticles was compared with Hombikate (TiO2 UV 100), The photocatalytic decolorization of dye were resulted, as seen in figures (10) and (11). 
All types of the prepared catalysts can be carried out with kinetic model. Therefore, they are following by pseudo first order reaction. Figures (12) and (13) showed the change of lnCₒ/Ct with irradiation time at different types of TiO2 nanoparticles.
The variations of photocatalytic activities of the synthesized TiO2 nanoparticles and TiO2 reference could be appeared in figure (14), by depending on values of rate constant in kinetic model. 
4. Conclussion

TiO2 nanoparticles were successfully synthesized via sol gel using TiCl4 and Absolute ethanol as additives. XRD analysis confirmed the formation of two phases nanoparticles of anatase and rutile. The peaks analysis of XRD pattern showed only the presence of two phases pure crystal structure in all the samples with an average particle size of about 5-54nm, which may find their applications as UV shielding material. The results appeared that the excellent TiO2 nanoparticles exhibited 500°C annealing temperature and 1/2 volumetric percentage of precursors. Sol gel is the excellent method to synthesis of TiO2 nanoparticles semiconductor, increasing of efficiency of photocatalytic degradation for pollutions due to increase in surface area and decreasing in particle size distribution and also the generation of nanoparticles lead to a high-throughput and cost-effective procedures.
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Figure 1: Summarized procedure for preparation of TiO2 nanoparticles by sol gel method.
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Figure 2: UV-Visible spectra of different concentration of Bismarck brown R.
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Figure 3: Calibration curve at different concentration of Bismarck Brown R.
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Figure 4: XRD pattern of the synthesized TiO2 nanoparticles with calcination temperatures between 200°C-800°C for 2 hours. A: anatase, Rrutile. [v/v(TiCl4:ETOH)=1:3].
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Figure 5: XRD pattern of the synthesized TiO2 nanoparticles with calcination temperatures between 200°C-800°C for 2 hours. A: anatase, Rrutile. [v/v(TiCl4:ETOH)=1:2].
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Figure 6: Average particle size of TiO2 nanoparticles at different calcination temperatures.
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Figure 7: Structure of bismarck brown R [5]
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Figure 8: Effect the types of TiO2 nanoparticles on photodecolorization of Bismarck brown R. (TiCl4/ETOH: V/V=1/3).
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Figure 9: Effect the types of TiO2 nanoparticles on photodecolorization of Bismarck Brown R. (TiCl4/ETOH: V/V=1/2). (H): Hombikate .
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Figure 10: Photocatalytic decolorization of Bismarck Brown R at different TiO2 nanoparticles. (TiCl4/ETOH: V/V=1/3).
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Figure 11: Photocatalytic decolorization of Bismarck Brown R at different

TiO2 nanoparticles. (TiCl4/ETOH: V/V=1/2).
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Figure 12: The change of lnCₒ/Ct with irradiation time at different types of TiO2 nanoparticles. (TiCl4/ETOH: V/V=1/3).
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Figure 13: The change of lnCₒ/Ct with irradiation time at different types of TiO2 nanoparticles. (TiCl4/ETOH: V/V=1/2).


[image: image15]
Figure 14: Comparison of Photocatalytic decolorization of Bismarck brown R on TiO2 nanoparticles.
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				30		0.025		0.048		0.5208333333		1.4375		0.3623188406		2.76		1.0152306797																		0.9166666667		0.6376811594		63.768115942

				45		0.016		0.048		0.3333333333		1.4375		0.231884058		4.3125		1.4615177824																		1.1041666667		0.768115942		76.8115942029

				60		0.012		0.048		0.25		1.4375		0.1739130435		5.75		1.7491998548																		1.1875		0.8260869565		82.6086956522

								the as prepared of TiO2  no.16

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.209		0.048		4.3541666667		4.3541666667		1		1		0																		0		0		0

				15		0.162		0.048		3.375		4.354167		0.7751195579		1.2901235556		0.2547379933																		0.979167		0.2248804421		22.4880442114

				30		0.118		0.048		2.4583333333		4.354167		0.5645932582		1.7711865763		0.5716497041																		1.8958336667		0.4354067418		43.5406741787

				45		0.097		0.048		2.0208333333		4.354167		0.464114797		2.1546393402		0.76762335																		2.3333336667		0.535885203		53.5885202994

				60		0.085		0.048		1.7708333333		4.354167		0.4066985335		2.4588237176		0.899683072																		2.5833336667		0.5933014665		59.3301466542

								the as prepared of TiO2  no.17

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.019		0.048		0.3958333333		0.6041666667		0.6551724138		1.5263157895		0.4228568508																		0.2083333333		0.3448275862		34.4827586207

				30		0.012		0.048		0.25		0.6041666667		0.4137931034		2.4166666667		0.8823891802																		0.3541666667		0.5862068966		58.6206896552

				45		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.18

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.15		0.048		3.125		3.125		1		1		0																		0		0		0

				15		0.02		0.048		0.4166666667		3.125		0.1333333333		7.5		2.0149030205																		2.7083333333		0.8666666667		70

				30		0.003		0.048		0.0625		3.125		0.02		50		3.9120230054																		3.0625		0.98		98

				45		0.001		0.048		0.0208333333		3.125		0.0066666667		150		5.0106352941																		3.1041666667		0.9933333333		99.3333333333

				60		0.001		0.048		0.0208333333		3.125		0.0066666667		150																				3.1041666667		0.9933333333		99.3333333333

								the as prepared of TiO2  no.19

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.016		0.048		0.3333333333		0.6041666667		0.5517241379		1.8125		0.5947071077																		0.2708333333		0.4482758621		44.8275862069

				30		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				45		0.004		0.048		0.0833333333		0.6041666667		0.1379310345		7.25		1.9810014689																		0.5208333333		0.8620689655		86.2068965517

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.20

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.038		0.048		0.7916666667		0.7916666667		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		0.7916666667		0.6842105263		1.4615384615		0.3794896217																		0.25		0.3157894737		31.5789473684

				30		0.018		0.048		0.375		0.7916666667		0.4736842105		2.1111111111		0.7472144018																		0.4166666667		0.5263157895		52.6315789474

				45		0.016		0.048		0.3333333333		0.7916666667		0.4210526316		2.375		0.8649974375																		0.4583333333		0.5789473684		57.8947368421

				60		0.014		0.048		0.2916666667		0.7916666667		0.3684210526		2.7142857143		0.9985288301																		0.5		0.6315789474		63.1578947368

								hombikate

				time		Abs		sople		c		c°		c/c°		cₒ/c		lnc°/c  H																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.109		0.048		2.2708333333		2.2708333333		1		1		0																		0		0		0

				15		0.061		0.048		1.2708333333		2.2708333333		0.5596330275		1.7868852459		0.5804740181																		1		0.4403669725		44.0366972477

				30		0.031		0.048		0.6458333333		2.2708333333		0.2844036697		3.5161290323		1.2573606777																		1.625		0.7155963303		71.5596330275

				45		0.022		0.048		0.4583333333		2.2708333333		0.2018348624		4.9545454545		1.6003054289																		1.8125		0.7981651376		79.8165137615

				60		0.0013		0.048		0.0270833333		2.2708333333		0.0119266055		83.8461538462		4.4289836178																		2.24375		0.9880733945		98.8073394495

								the as prepared of TiO2  no.21

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																28SAMPLE

				0		0.211		0.048		4.3958333333		4.3958333333		1		1		0																		0		0		0																0

				15		0.206		0.048		4.2916666667		4.3958333333		0.9763033175		1.0242718447		0.0239819647																		0.1041666667		0.0236966825		2.3696682464																1.3696682464

				30		0.194		0.048		4.0416666667		4.3958333333		0.9194312796		1.087628866		0.0839999744																		0.3541666667		0.0805687204		8.0568720379																7.0568720379

				45		0.186		0.048		3.875		4.3958333333		0.8815165877		1.1344086022		0.1261114598																		0.5208333333		0.1184834123		11.8483412322																10.8483412322

				60		0.18		0.048		3.75		4.3958333333		0.8530805687		1.1722222222		0.1589012826																		0.6458333333		0.1469194313		14.691943128																13.691943128

								the as prepared of TiO2  no. 22

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.217		0.048		4.5208333333		4.5208333333		1		1		0																		0		0		0

				15		0.179		0.048		3.7291666667		4.520833		0.8248848534		1.2122904134		0.192511474																		0.7916663333		0.1751151466		17.5115146552

				30		0.13		0.048		2.7083333333		4.520833		0.5990783852		1.6692306462		0.5123628294																		1.8124996667		0.4009216148		40.0921614814

				45		0.089		0.048		1.8541666667		4.520833		0.4101382791		2.4382020674		0.8912609101																		2.6666663333		0.5898617209		58.9861720911

				60		0.071		0.048		1.4791666667		4.520833		0.3271889642		3.0563378028		1.1172174028																		3.0416663333		0.6728110358		67.2811035783

								the as prepared of TiO2  no. 23

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.214		0.048		4.4583333333		4.4583333333		1		1		0																		0		0		0

				15		0.129		0.048		2.6875		4.4583333333		0.6028037383		1.6589147287		0.5061636107																		1.7708333333		0.3971962617		39.7196261682

				30		0.112		0.048		2.3333333333		4.4583333333		0.523364486		1.9107142857		0.6474771437																		2.125		0.476635514		47.6635514019

				45		0.069		0.048		1.4375		4.4583333333		0.3224299065		3.1014492754		1.1318695104																		3.0208333333		0.6775700935		67.7570093458

				60		0.055		0.048		1.1458333333		4.4583333333		0.2570093458		3.8909090909		1.3586428298																		3.3125		0.7429906542		74.2990654206

								ZnO from ZnSO4.7H2O with NaOH precursor

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.042		0.048		0.875		0.875		1		1		0																		0		0		0

				15		0.023		0.048		0.4791666667		0.875		0.5476190476		1.8260869565		0.6021754024																		0.3958333333		0.4523809524		45.2380952381

				30		0.016		0.048		0.3333333333		0.875		0.380952381		2.625		0.965080896																		0.5416666667		0.619047619		61.9047619048

				45		0.013		0.048		0.2708333333		0.875		0.3095238095		3.2307692308		1.1727202608																		0.6041666667		0.6904761905		69.0476190476

				60		0.006		0.048		0.125		0.875		0.1428571429		7		1.9459101491																		0.75		0.8571428571		85.7142857143

								the as prepared of TiO2  no. 24

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.145		0.048		3.0208333333		3.0208333333		1		1		0																		0		0		0

				15		0.098		0.048		2.0416666667		3.0208333333		0.675862069		1.4795918367		0.3917662638																		0.9791666667		0.324137931		32.4137931034

				30		0.072		0.048		1.5		3.0208333333		0.4965517241		2.0138888889		0.7000676234																		1.5208333333		0.5034482759		50.3448275862

				45		0.055		0.048		1.1458333333		3.0208333333		0.3793103448		2.6363636364		0.9694005572																		1.875		0.6206896552		62.0689655172

				60		0.047		0.048		0.9791666667		3.0208333333		0.324137931		3.085106383		1.1265861407																		2.0416666667		0.675862069		67.5862068966

								the as prepared of TiO2  no. 25

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.155		0.048		3.2291666667		3.2291666667		1		1		0																		0		0		0

				15		0.089		0.048		1.8541666667		3.2291666667		0.5741935484		1.7415730337		0.5547887472																		1.375		0.4258064516		42.5806451613

				30		0.06		0.048		1.25		3.2291666667		0.3870967742		2.5833333333		0.9490805547																		1.9791666667		0.6129032258		61.2903225806

				45		0.037		0.048		0.7708333333		3.2291666667		0.2387096774		4.1891891892		1.4325072043																		2.4583333333		0.7612903226		76.1290322581

				60		0.021		0.048		0.4375		3.2291666667		0.135483871		7.380952381		1.9989026792																		2.7916666667		0.864516129		86.4516129032

								the as prepared of TiO2  no. 26

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.16		0.048		3.3333333333		3.3333333333		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		3.3333333333		0.1625		6.1538461538		1.8170772772																		2.7916666667		0.8375		83.75

				30		0.01		0.048		0.2083333333		3.3333333333		0.0625		16		2.7725887222																		3.125		0.9375		93.75

				45		0.006		0.048		0.125		3.3333333333		0.0375		26.6666666667		3.283414346																		3.2083333333		0.9625		96.25

				60		0.005		0.048		0.1041666667		3.3333333333		0.03125		32		3.4657359028																		3.2291666667		0.96875		96.875

								the as prepared of TiO2  no. 27

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																						-0.00001		0

				0		0.095		0.048		1.9791666667		1.9791666667		1		1		0																		0		0		0																						83.749998375		10

				15		0.071		0.048		1.4791666667		1.979167		0.7473682952		1.3380283944		0.291197183																		0.5000003333		0.2526317048		25.263170482																						93.749999375		10.749999375

				30		0.042		0.048		0.875		1.979167		0.4421051887		2.2619051429		0.8162074417																		1.104167		0.5578948113		55.7894811302																						96.249999625		13.249999625

				45		0.023		0.048		0.4791666667		1.979167		0.2421052224		4.1304354783		1.4183828441																		1.5000003333		0.7578947776		75.7894777618																						96.8749996875		13.8749996875

				60		0.015		0.048		0.3125		1.979167		0.1578947102		6.3333344		1.8458268589																		1.666667		0.8421052898		84.2105289751

				time/min		Abs/15		Abs/16		Abs/17		Abs/18		Abs/19						Abs/20		Abs/21		Abs/22		Abs/23		Abs/24		Abs/25		Abs/26		Abs/27

				0		0.069		0.209		0.029		0.15		0.029						0.038		0.211		0.217		0.214		0.145		0.155		0.16		0.095

				15		0.042		0.162		0.019		0.013		0.016						0.026		0.206		0.179		0.129		0.098		0.089		0.026		0.071

				30		0.025		0.118		0.012		0.003		0.006						0.018		0.194		0.13		0.112		0.072		0.06		0.01		0.042

				45		0.016		0.097		0.006		0.001		0.004						0.016		0.186		0.089		0.069		0.055		0.037		0.006		0.023

				60		0.012		0.085		0.003		0.001		0.003						0.014		0.18		0.071		0.055		0.047		0.021		0.005		0.015

				time/min		c/c° sample No.15		c/c° sample No.16		c/c° sample No.17		c/c°sample No. 18		c/c° sample No.19						c/c°  sample No.20		c/c° sample No.21		c/c° sample No.22		c/c° sample No.23		c/c° sample No.24		c/c° sample No.25		c/c° sample No.26		c/c° sample No.27

				0		1		1		1		1		1						1		1		1		1		1		1		1		1

				15		0.6086956522		0.7751196172		0.6551724138		0.8666666667		0.5517241379						0.6842105263		0.9763033175		0.8248847926		0.6028037383		0.675862069		0.7739130435		0.1625		0.7473684211

				30		0.3623188406		0.5645933014		0.4137931034		0.02		0.2068965517						0.4736842105		0.9194312796		0.599078341		0.523364486		0.4965517241		0.5217391304		0.0625		0.4421052632

				45		0.231884058		0.4641148325		0.2068965517		0.0066666667		0.1379310345						0.4210526316		0.8815165877		0.4101382488		0.3224299065		0.3793103448		0.3217391304		0.0375		0.2421052632

				60		0.1739130435		0.4066985646		0.1034482759		0.0066666667		0.1034482759						0.3684210526		0.8530805687		0.3271889401		0.2570093458		0.324137931		0.1826086957		0.03125		0.1578947368

				time/min		c/c°15		c/c°16		c/c°17		c/c°18		c/c°19						c/c°20		c/c°21		c/c°22		c/c°23		c/c°24		c/c°25		c/c°26		c/c°27

				0		1		1		1		1		1						1		1.0000000758		1.0000000737		1.0000000748		1.0000001103		0.9999998968		1.0000001		0.9999998316

				15		0.6086956522		0.7751195579		0.785292599		0.8666666667		0.5517238335						0.6842102382		0.9763033916		0.8248848534		0.6028037834		0.6758621435		0.5741934891		0.1625000163		0.7473682952

				30		0.3623188406		0.5645932582		0.6417342668		0.02		0.2068964376						0.4736840111		0.9194313493		0.5990783852		0.5233645251		0.4965517789		0.3870967342		0.0625000063		0.4421051887

				45		0.231884058		0.464114797		0.4996265137		0.0066666667		0.1379309584						0.4210524543		0.8815166545		0.4101382791		0.3224299306		0.3793103867		0.2387096528		0.0375000038		0.2421052224

				60		0.1739130435		0.4066985335		0.4276215161		0.0066666667		0.1034482188						0.3684208975		0.8530806334		0.3271889642		0.257009365		0.3241379668		0.135483857		0.0312500031		0.1578947102

						c/c°15		lnc°/c15		c/c°16		lnc°/c16		c/c°17						lnc°/c17		c/c°18		lnc°/c18		c/c°19		lnc°/c19		c/c°20		lnc°/c20		c/c°21		lnc°/c21		c/c°22		lnc°/c22		c/c°23		lnc°/c23		c/c°24		lnc°/c24		c/c°25		lnc°/c25		c/c°26		lnc°/c26		c/c°27		lnc°/c27		lnc°/c  H

						1		0		1		0		1						0		1		0		1		0		1		0		1.0000000758		0		1.0000000737		0		1.0000000748		0		1.0000001103		0		0.9999998968		0		1.0000001		0		0.9999998316		0		0

						0.6086956522		0.4964368863		0.7751195579		0.2547379933		0.785292599						0.241698893		0.8666666667		0.1431008436		0.5517238335		0.5947076595		0.6842102382		0.3794900428		0.9763033916		0.0239818889		0.8248848534		0.192511474		0.6028037834		0.5061635359		0.6758621435		0.3917661534		0.5741934891		0.5547888504		0.1625000163		1.8170771772		0.7473682952		0.291197183		0.5804740181

						0.3623188406		1.0152306797		0.5645932582		0.5716497041		0.6417342668						0.4435809757		0.02		3.9120230054		0.2068964376		1.5755369125		0.4736840111		0.7472148229		0.9194313493		0.0839998986		0.5990783852		0.5123628294		0.5233645251		0.647477069		0.4965517789		0.7000675131		0.3870967342		0.9490806579		0.0625000063		2.7725886222		0.4421051887		0.8162074417		1.2573606777

						0.231884058		1.4615177824		0.464114797		0.76762335		0.4996265137						0.6938944323		0.0066666667		5.0106352941		0.1379309584		1.9810020206		0.4210524543		0.8649978585		0.8815166545		0.1261113839		0.4101382791		0.8912609101		0.3224299306		1.1318694357		0.3793103867		0.9694004468		0.2387096528		1.4325073075		0.0375000038		3.283414246		0.2421052224		1.4183828441		1.6003054289

						0.1739130435		1.7491998548		0.4066985335		0.899683072		0.4276215161						0.8495167828		0.0066666667		5.0106352941		0.1034482188		2.268684093		0.3684208975		0.9985292512		0.8530806334		0.1589012068		0.3271889642		1.1172174028		0.257009365		1.358642755		0.3241379668		1.1265860304		0.135483857		1.9989027824		0.0312500031		3.4657358028		0.1578947102		1.8458268589		4.4289836178

				time/min		lnc°/c15		lnc°/c16		lnc°/c17		lnc°/c18		lnc°/c19						lnc°/c20		lnc°/c21		lnc°/c22		lnc°/c23		lnc°/c24		lnc°/c25		lnc°/c26		lnc°/c27		lnc°/c  H

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.4964368863		0.2547379933		0.241698893		0.1431008436		0.5947076595						0.3794900428		0.0239818889		0.192511474		0.5061635359		0.3917661534		0.5547888504		1.8170771772		0.291197183		0.5804740181

				30		1.0152306797		0.5716497041		0.4435809757		3.9120230054		1.5755369125						0.7472148229		0.0839998986		0.5123628294		0.647477069		0.7000675131		0.9490806579		2.7725886222		0.8162074417		1.2573606777

				45		1.4615177824		0.76762335		0.6938944323		5.0106352941		1.9810020206						0.8649978585		0.1261113839		0.8912609101		1.1318694357		0.9694004468		1.4325073075		3.283414246		1.4183828441		1.6003054289

				60		1.7491998548		0.899683072		0.8495167828		5.0106352941		2.268684093						0.9985292512		0.1589012068		1.1172174028		1.358642755		1.1265860304		1.9989027824		3.4657358028		1.8458268589		4.4289836178

				time/min		lnc°/c21		lnc°/c17		lnc°/c16		lnc°/c20		lnc°/c24						lnc°/c22		lnc°/c23		lnc°/c15		lnc°/c27		lnc°/c25		lnc°/c19		lnc°/c26		lnc°/c  H		lnc°/c18

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.0239818889		0.241698893		0.2547379933		0.3794900428		0.3917661534						0.192511474		0.5061635359		0.4964368863		0.291197183		0.5547888504		0.5947076595		1.8170771772		0.5804740181		0.1431008436

				30		0.0839998986		0.4435809757		0.5716497041		0.7472148229		0.7000675131						0.5123628294		0.647477069		1.0152306797		0.8162074417		0.9490806579		1.5755369125		2.7725886222		1.2573606777		3.9120230054

				45		0.1261113839		0.6938944323		0.76762335		0.8649978585		0.9694004468						0.8912609101		1.1318694357		1.4615177824		1.4183828441		1.4325073075		1.9810020206		3.283414246		1.6003054289		5.0106352941

				60		0.1589012068		0.8495167828		0.899683072		0.9985292512		1.1265860304						1.1172174028		1.358642755		1.7491998548		1.8458268589		1.9989027824		2.268684093		3.4657358028		4.4289836178		5.0106352941

				time/min		c/c°21		c/c°17		c/c°16		c/c°20		c/c°24						c/c°22		c/c°23		c/c°15		c/c°27		c/c°25		c/c°19		c/c°26		c/c° H		c/c°18

				0		1.0000000758		1		1		1		1.0000001103						1.0000000737		1.0000000748		1		0.9999998316		0.9999998968		1		1.0000001		1		1

				15		0.9763033916		0.785292599		0.7751195579		0.6842102382		0.6758621435						0.8248848534		0.6028037834		0.6086956522		0.7473682952		0.5741934891		0.5517238335		0.1625000163		0.5596330275		0.8666666667

				30		0.9194313493		0.6417342668		0.5645932582		0.4736840111		0.4965517789						0.5990783852		0.5233645251		0.3623188406		0.4421051887		0.3870967342		0.2068964376		0.0625000063		0.2844036697		0.02

				45		0.8815166545		0.4996265137		0.464114797		0.4210524543		0.3793103867						0.4101382791		0.3224299306		0.231884058		0.2421052224		0.2387096528		0.1379309584		0.0375000038		0.2018348624		0.0066666667

				60		0.8530806334		0.4276215161		0.4066985335		0.3684208975		0.3241379668						0.3271889642		0.257009365		0.1739130435		0.1578947102		0.135483857		0.1034482188		0.0312500031		0.0119266055		0.0066666667

										adsorption time with reactive black5 in presence of s1

		time/min		Abs		slope		c		c°		c/c°		cₒ/c						lncₒ/c

		0		1.14		0.023		49.5652173913		49.56521739		1		1						0

		10		0.652		0.023		28.347826087		49.56521739		0.5719298246		1.7484662576						0.5587389794

		20		0.609		0.023		26.4782608696		49.56521739		0.5342105263		1.8719211822						0.6269652737

		30		0.616		0.023		26.7826086957		49.56521739		0.5403508772		1.8506493506						0.6155365778

		40		0.581		0.023		25.2608695652		49.56521739		0.5096491228		1.9621342512						0.6740327845

		50		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

		60		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

										adsorption time with reactive black5 in presence of s2

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		1.004		0.023		43.652173913		49.5652173913		0.8807017544		0.1270362411

		20		0.928		0.023		40.347826087		49.5652173913		0.8140350877		0.2057518086

		30		0.895		0.023		38.9130434783		49.5652173913		0.7850877193		0.2419598231

		40		0.872		0.023		37.9130434783		49.5652173913		0.7649122807		0.2679941175

		50		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

		60		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

												adsorption time with reactive black5 in presence of s3

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		0.365		0.023		15.8695652174		49.5652173913		0.3201754386		1.1388861878

		20		0.332		0.023		14.4347826087		49.5652173913		0.2912280702		1.2336485725

		30		0.295		0.023		12.8260869565		49.5652173913		0.2587719298		1.351808185

		40		0.277		0.023		12.0434782609		49.5652173913		0.2429824561		1.4147660352

		50		0.274		0.023		11.9130434783		49.5652173913		0.2403508772		1.425655435

		60		0.273		0.023		11.8695652174		49.5652173913		0.2394736842		1.4293117462

		time/min		c/c° 1		c/c° 2		c/c° 3

		0		1		1		1

		10		0.5719298246		0.8807017544		0.3201754386

		20		0.5342105263		0.8140350877		0.2912280702

		30		0.5403508772		0.7850877193		0.2587719298

		40		0.5096491228		0.7649122807		0.2429824561

		50		0.5114035088		0.7798245614		0.2403508772

		60		0.5114035088		0.7798245614		0.2394736842
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		Sample no.		P.S		basic no.		k		K REAL

		1		6.12		15		0.03		0.0309

		2		9.2		16		0.016		0.0162

		3		11.05		17		0.014		0.0417

		4		15.8		18		0.095		0.0956

		5		22.19		19		0.041		0.0309

		6		43.19		20		0.018		0.0188

		7		54.23		21		0.002		0.0027

		8		5.21		22		0.018		0.0186

		9		5.41		23		0.023		0.0236

		10		9.4		24		0.02		0.0205

		11		15.2		25		0.032		0.0328

		12		14.38		26		0.069		0.0569

		13		22.78		27		0.03		0.0301

		14		53.53		28		0.0019		0.0691

		15		9.284		H		0.056
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BISMARK R

		time		abs																																																																										0

		15		1.697																																																																										0

		45		1.756																																																																										0

		60		1.755																																																																										0

		75		1.792																																																																										0

		90		1.802

		105		1.911

		120		1.864

		135		1.85

		150		1.859

		165		1.843

		180		1.812

		195		1.87

		205		1.869

		220		1.866

		235		1.854

		0		0.948

		10		0.027

		20		0.001

		30		0.001

		0		0.95				12/28/11

		10		0.775

		20		0.615

		30		0.446

		time		abs

		0		1.839

		20		1.662

		40		1.421

		60		1.271

		80		1.075

		time		abs		c		c°		c/c°

		0		0.951		8.4159292035		8.415929		1.0000000242

		15		0.887		7.8495575221		8.415929		0.9327024411

		30		0.826		7.3097345133		8.415929		0.8685594322

		45		0.784		6.9380530973		8.415929		0.8243953932

		60		0.767		6.7876106195		8.415929		0.8065194727

		75		0.589		5.2123893805		8.415929		0.6193480697

		225		0.097		0.8584070796		8.415929		0.1019978994

		255		0.023		0.203539823		8.415929		0.0241850689

		time		c/c°		lnc/c°

		0		1.0000000242		0.0000000242

		15		0.9327024411		-0.0696690561

		30		0.8685594322		-0.1409192648

		45		0.8243953932		-0.193105018

		75		0.6193480697		-0.4790878547

		225		0.1019978994		-2.2828030599

		255		0.0241850689		-3.7220198224

						1/2/12		results

		time/min		abs		c°		c		c/c°

		0		0.965		8.5398230088		8.5398230088		1

		5		0.166		8.5398230088		1.4690265487		0.1720207254

		10		0.074		8.5398230088		0.6548672566		0.0766839378

		15		0.016		8.5398230088		0.1415929204		0.0165803109

		20		0.002		8.5398230088		0.017699115		0.0020725389

		time/min		c/c°

		0		1

		5		0.1720207254

		10		0.0766839378

		15		0.0165803109

		20		0.0020725389

		time/min		abs		c°		c		c/c°

		0		0.993		8.78761		8.7876106195		1.0000000705

		15		0.825		8.78761		7.3008849558		0.8308157685

		30		0.728		8.78761		6.4424778761		0.7331319751

		45		0.624		8.78761		5.5221238938		0.6283988358

		60		0.539		8.78761		4.7699115044		0.5427996354

		75		0.452		8.78761		4		0.4551863362

		90		0.355		8.78761		3.1415929204		0.3575025428

		135		0.001		8.78761		0.0088495575		0.0010070494

		time/min		c/c°

		0		1.0000000705

		15		0.8308157685

		30		0.7331319751

		45		0.6283988358

		60		0.5427996354

		75		0.4551863362

		90		0.3575025428

		135		0.0010070494

		time/min		abs

		0		0.316

		30		0.311

		60		0.306

		90		0.301

		120		0.299

		150		0.298

		time/min		abs

		0		0.088

		10		0.059

		20		0.039

		30		0.022

		40		0.019

		time/min		Abs

		0		0.715

		10		0.641

		75		0.318

		85		0.269

		95		0.244

		105		0.22

		time/min		Abs

		0		0.459

		15		0.381

		90		0.176

		110		0.135

		120		0.123

		time/min		Abs

		0		0.032

		10		0.015

		20		0.01

		30		0.003

		40		0.002

								the as prepared of TiO2  no.15

				time		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.069		0.048		1.4375		1.4375		1		1		0																		0		0		0

				15		0.042		0.048		0.875		1.4375		0.6086956522		1.6428571429		0.4964368863																		0.5625		0.3913043478		39.1304347826

				30		0.025		0.048		0.5208333333		1.4375		0.3623188406		2.76		1.0152306797																		0.9166666667		0.6376811594		63.768115942

				45		0.016		0.048		0.3333333333		1.4375		0.231884058		4.3125		1.4615177824																		1.1041666667		0.768115942		76.8115942029

				60		0.012		0.048		0.25		1.4375		0.1739130435		5.75		1.7491998548																		1.1875		0.8260869565		82.6086956522

								the as prepared of TiO2  no.16

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.209		0.048		4.3541666667		4.3541666667		1		1		0																		0		0		0

				15		0.162		0.048		3.375		4.354167		0.7751195579		1.2901235556		0.2547379933																		0.979167		0.2248804421		22.4880442114

				30		0.118		0.048		2.4583333333		4.354167		0.5645932582		1.7711865763		0.5716497041																		1.8958336667		0.4354067418		43.5406741787

				45		0.097		0.048		2.0208333333		4.354167		0.464114797		2.1546393402		0.76762335																		2.3333336667		0.535885203		53.5885202994

				60		0.085		0.048		1.7708333333		4.354167		0.4066985335		2.4588237176		0.899683072																		2.5833336667		0.5933014665		59.3301466542

								the as prepared of TiO2  no.17

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.019		0.048		0.3958333333		0.6041666667		0.6551724138		1.5263157895		0.4228568508																		0.2083333333		0.3448275862		34.4827586207

				30		0.012		0.048		0.25		0.6041666667		0.4137931034		2.4166666667		0.8823891802																		0.3541666667		0.5862068966		58.6206896552

				45		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.18

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.15		0.048		3.125		3.125		1		1		0																		0		0		0

				15		0.02		0.048		0.4166666667		3.125		0.1333333333		7.5		2.0149030205																		2.7083333333		0.8666666667		70

				30		0.003		0.048		0.0625		3.125		0.02		50		3.9120230054																		3.0625		0.98		98

				45		0.001		0.048		0.0208333333		3.125		0.0066666667		150		5.0106352941																		3.1041666667		0.9933333333		99.3333333333

				60		0.001		0.048		0.0208333333		3.125		0.0066666667		150																				3.1041666667		0.9933333333		99.3333333333

								the as prepared of TiO2  no.19

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.016		0.048		0.3333333333		0.6041666667		0.5517241379		1.8125		0.5947071077																		0.2708333333		0.4482758621		44.8275862069

				30		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				45		0.004		0.048		0.0833333333		0.6041666667		0.1379310345		7.25		1.9810014689																		0.5208333333		0.8620689655		86.2068965517

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.20

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.038		0.048		0.7916666667		0.7916666667		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		0.7916666667		0.6842105263		1.4615384615		0.3794896217																		0.25		0.3157894737		31.5789473684

				30		0.018		0.048		0.375		0.7916666667		0.4736842105		2.1111111111		0.7472144018																		0.4166666667		0.5263157895		52.6315789474

				45		0.016		0.048		0.3333333333		0.7916666667		0.4210526316		2.375		0.8649974375																		0.4583333333		0.5789473684		57.8947368421

				60		0.014		0.048		0.2916666667		0.7916666667		0.3684210526		2.7142857143		0.9985288301																		0.5		0.6315789474		63.1578947368

								hombikate

				time		Abs		sople		c		c°		c/c°		cₒ/c		lnc°/c  H																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.109		0.048		2.2708333333		2.2708333333		1		1		0																		0		0		0

				15		0.061		0.048		1.2708333333		2.2708333333		0.5596330275		1.7868852459		0.5804740181																		1		0.4403669725		44.0366972477

				30		0.031		0.048		0.6458333333		2.2708333333		0.2844036697		3.5161290323		1.2573606777																		1.625		0.7155963303		71.5596330275

				45		0.022		0.048		0.4583333333		2.2708333333		0.2018348624		4.9545454545		1.6003054289																		1.8125		0.7981651376		79.8165137615

				60		0.0013		0.048		0.0270833333		2.2708333333		0.0119266055		83.8461538462		4.4289836178																		2.24375		0.9880733945		98.8073394495

								the as prepared of TiO2  no.21

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																28SAMPLE

				0		0.211		0.048		4.3958333333		4.3958333333		1		1		0																		0		0		0																0

				15		0.206		0.048		4.2916666667		4.3958333333		0.9763033175		1.0242718447		0.0239819647																		0.1041666667		0.0236966825		2.3696682464																1.3696682464

				30		0.194		0.048		4.0416666667		4.3958333333		0.9194312796		1.087628866		0.0839999744																		0.3541666667		0.0805687204		8.0568720379																7.0568720379

				45		0.186		0.048		3.875		4.3958333333		0.8815165877		1.1344086022		0.1261114598																		0.5208333333		0.1184834123		11.8483412322																10.8483412322

				60		0.18		0.048		3.75		4.3958333333		0.8530805687		1.1722222222		0.1589012826																		0.6458333333		0.1469194313		14.691943128																13.691943128

								the as prepared of TiO2  no. 22

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.217		0.048		4.5208333333		4.5208333333		1		1		0																		0		0		0

				15		0.179		0.048		3.7291666667		4.520833		0.8248848534		1.2122904134		0.192511474																		0.7916663333		0.1751151466		17.5115146552

				30		0.13		0.048		2.7083333333		4.520833		0.5990783852		1.6692306462		0.5123628294																		1.8124996667		0.4009216148		40.0921614814

				45		0.089		0.048		1.8541666667		4.520833		0.4101382791		2.4382020674		0.8912609101																		2.6666663333		0.5898617209		58.9861720911

				60		0.071		0.048		1.4791666667		4.520833		0.3271889642		3.0563378028		1.1172174028																		3.0416663333		0.6728110358		67.2811035783

								the as prepared of TiO2  no. 23

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.214		0.048		4.4583333333		4.4583333333		1		1		0																		0		0		0

				15		0.129		0.048		2.6875		4.4583333333		0.6028037383		1.6589147287		0.5061636107																		1.7708333333		0.3971962617		39.7196261682

				30		0.112		0.048		2.3333333333		4.4583333333		0.523364486		1.9107142857		0.6474771437																		2.125		0.476635514		47.6635514019

				45		0.069		0.048		1.4375		4.4583333333		0.3224299065		3.1014492754		1.1318695104																		3.0208333333		0.6775700935		67.7570093458

				60		0.055		0.048		1.1458333333		4.4583333333		0.2570093458		3.8909090909		1.3586428298																		3.3125		0.7429906542		74.2990654206

								ZnO from ZnSO4.7H2O with NaOH precursor

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.042		0.048		0.875		0.875		1		1		0																		0		0		0

				15		0.023		0.048		0.4791666667		0.875		0.5476190476		1.8260869565		0.6021754024																		0.3958333333		0.4523809524		45.2380952381

				30		0.016		0.048		0.3333333333		0.875		0.380952381		2.625		0.965080896																		0.5416666667		0.619047619		61.9047619048

				45		0.013		0.048		0.2708333333		0.875		0.3095238095		3.2307692308		1.1727202608																		0.6041666667		0.6904761905		69.0476190476

				60		0.006		0.048		0.125		0.875		0.1428571429		7		1.9459101491																		0.75		0.8571428571		85.7142857143

								the as prepared of TiO2  no. 24

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.145		0.048		3.0208333333		3.0208333333		1		1		0																		0		0		0

				15		0.098		0.048		2.0416666667		3.0208333333		0.675862069		1.4795918367		0.3917662638																		0.9791666667		0.324137931		32.4137931034

				30		0.072		0.048		1.5		3.0208333333		0.4965517241		2.0138888889		0.7000676234																		1.5208333333		0.5034482759		50.3448275862

				45		0.055		0.048		1.1458333333		3.0208333333		0.3793103448		2.6363636364		0.9694005572																		1.875		0.6206896552		62.0689655172

				60		0.047		0.048		0.9791666667		3.0208333333		0.324137931		3.085106383		1.1265861407																		2.0416666667		0.675862069		67.5862068966

								the as prepared of TiO2  no. 25

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.155		0.048		3.2291666667		3.2291666667		1		1		0																		0		0		0

				15		0.089		0.048		1.8541666667		3.2291666667		0.5741935484		1.7415730337		0.5547887472																		1.375		0.4258064516		42.5806451613

				30		0.06		0.048		1.25		3.2291666667		0.3870967742		2.5833333333		0.9490805547																		1.9791666667		0.6129032258		61.2903225806

				45		0.037		0.048		0.7708333333		3.2291666667		0.2387096774		4.1891891892		1.4325072043																		2.4583333333		0.7612903226		76.1290322581

				60		0.021		0.048		0.4375		3.2291666667		0.135483871		7.380952381		1.9989026792																		2.7916666667		0.864516129		86.4516129032

								the as prepared of TiO2  no. 26

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.16		0.048		3.3333333333		3.3333333333		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		3.3333333333		0.1625		6.1538461538		1.8170772772																		2.7916666667		0.8375		83.75

				30		0.01		0.048		0.2083333333		3.3333333333		0.0625		16		2.7725887222																		3.125		0.9375		93.75

				45		0.006		0.048		0.125		3.3333333333		0.0375		26.6666666667		3.283414346																		3.2083333333		0.9625		96.25

				60		0.005		0.048		0.1041666667		3.3333333333		0.03125		32		3.4657359028																		3.2291666667		0.96875		96.875

								the as prepared of TiO2  no. 27

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																						-0.00001		0

				0		0.095		0.048		1.9791666667		1.9791666667		1		1		0																		0		0		0																						83.749998375		10

				15		0.071		0.048		1.4791666667		1.979167		0.7473682952		1.3380283944		0.291197183																		0.5000003333		0.2526317048		25.263170482																						93.749999375		10.749999375

				30		0.042		0.048		0.875		1.979167		0.4421051887		2.2619051429		0.8162074417																		1.104167		0.5578948113		55.7894811302																						96.249999625		13.249999625

				45		0.023		0.048		0.4791666667		1.979167		0.2421052224		4.1304354783		1.4183828441																		1.5000003333		0.7578947776		75.7894777618																						96.8749996875		13.8749996875

				60		0.015		0.048		0.3125		1.979167		0.1578947102		6.3333344		1.8458268589																		1.666667		0.8421052898		84.2105289751

				time/min		Abs/15		Abs/16		Abs/17		Abs/18		Abs/19						Abs/20		Abs/21		Abs/22		Abs/23		Abs/24		Abs/25		Abs/26		Abs/27

				0		0.069		0.209		0.029		0.15		0.029						0.038		0.211		0.217		0.214		0.145		0.155		0.16		0.095

				15		0.042		0.162		0.019		0.013		0.016						0.026		0.206		0.179		0.129		0.098		0.089		0.026		0.071

				30		0.025		0.118		0.012		0.003		0.006						0.018		0.194		0.13		0.112		0.072		0.06		0.01		0.042

				45		0.016		0.097		0.006		0.001		0.004						0.016		0.186		0.089		0.069		0.055		0.037		0.006		0.023

				60		0.012		0.085		0.003		0.001		0.003						0.014		0.18		0.071		0.055		0.047		0.021		0.005		0.015

				time/min		c/c° sample No.15		c/c° sample No.16		c/c° sample No.17		c/c°sample No. 18		c/c° sample No.19						c/c°  sample No.20		c/c° sample No.21		c/c° sample No.22		c/c° sample No.23		c/c° sample No.24		c/c° sample No.25		c/c° sample No.26		c/c° sample No.27

				0		1		1		1		1		1						1		1		1		1		1		1		1		1

				15		0.6086956522		0.7751196172		0.6551724138		0.8666666667		0.5517241379						0.6842105263		0.9763033175		0.8248847926		0.6028037383		0.675862069		0.7739130435		0.1625		0.7473684211

				30		0.3623188406		0.5645933014		0.4137931034		0.02		0.2068965517						0.4736842105		0.9194312796		0.599078341		0.523364486		0.4965517241		0.5217391304		0.0625		0.4421052632

				45		0.231884058		0.4641148325		0.2068965517		0.0066666667		0.1379310345						0.4210526316		0.8815165877		0.4101382488		0.3224299065		0.3793103448		0.3217391304		0.0375		0.2421052632

				60		0.1739130435		0.4066985646		0.1034482759		0.0066666667		0.1034482759						0.3684210526		0.8530805687		0.3271889401		0.2570093458		0.324137931		0.1826086957		0.03125		0.1578947368

				time/min		c/c°15		c/c°16		c/c°17		c/c°18		c/c°19						c/c°20		c/c°21		c/c°22		c/c°23		c/c°24		c/c°25		c/c°26		c/c°27

				0		1		1		1		1		1						1		1.0000000758		1.0000000737		1.0000000748		1.0000001103		0.9999998968		1.0000001		0.9999998316

				15		0.6086956522		0.7751195579		0.785292599		0.8666666667		0.5517238335						0.6842102382		0.9763033916		0.8248848534		0.6028037834		0.6758621435		0.5741934891		0.1625000163		0.7473682952

				30		0.3623188406		0.5645932582		0.6417342668		0.02		0.2068964376						0.4736840111		0.9194313493		0.5990783852		0.5233645251		0.4965517789		0.3870967342		0.0625000063		0.4421051887

				45		0.231884058		0.464114797		0.4996265137		0.0066666667		0.1379309584						0.4210524543		0.8815166545		0.4101382791		0.3224299306		0.3793103867		0.2387096528		0.0375000038		0.2421052224

				60		0.1739130435		0.4066985335		0.4276215161		0.0066666667		0.1034482188						0.3684208975		0.8530806334		0.3271889642		0.257009365		0.3241379668		0.135483857		0.0312500031		0.1578947102

						c/c°15		lnc°/c15		c/c°16		lnc°/c16		c/c°17						lnc°/c17		c/c°18		lnc°/c18		c/c°19		lnc°/c19		c/c°20		lnc°/c20		c/c°21		lnc°/c21		c/c°22		lnc°/c22		c/c°23		lnc°/c23		c/c°24		lnc°/c24		c/c°25		lnc°/c25		c/c°26		lnc°/c26		c/c°27		lnc°/c27		lnc°/c  H

						1		0		1		0		1						0		1		0		1		0		1		0		1.0000000758		0		1.0000000737		0		1.0000000748		0		1.0000001103		0		0.9999998968		0		1.0000001		0		0.9999998316		0		0

						0.6086956522		0.4964368863		0.7751195579		0.2547379933		0.785292599						0.241698893		0.8666666667		0.1431008436		0.5517238335		0.5947076595		0.6842102382		0.3794900428		0.9763033916		0.0239818889		0.8248848534		0.192511474		0.6028037834		0.5061635359		0.6758621435		0.3917661534		0.5741934891		0.5547888504		0.1625000163		1.8170771772		0.7473682952		0.291197183		0.5804740181

						0.3623188406		1.0152306797		0.5645932582		0.5716497041		0.6417342668						0.4435809757		0.02		3.9120230054		0.2068964376		1.5755369125		0.4736840111		0.7472148229		0.9194313493		0.0839998986		0.5990783852		0.5123628294		0.5233645251		0.647477069		0.4965517789		0.7000675131		0.3870967342		0.9490806579		0.0625000063		2.7725886222		0.4421051887		0.8162074417		1.2573606777

						0.231884058		1.4615177824		0.464114797		0.76762335		0.4996265137						0.6938944323		0.0066666667		5.0106352941		0.1379309584		1.9810020206		0.4210524543		0.8649978585		0.8815166545		0.1261113839		0.4101382791		0.8912609101		0.3224299306		1.1318694357		0.3793103867		0.9694004468		0.2387096528		1.4325073075		0.0375000038		3.283414246		0.2421052224		1.4183828441		1.6003054289

						0.1739130435		1.7491998548		0.4066985335		0.899683072		0.4276215161						0.8495167828		0.0066666667		5.0106352941		0.1034482188		2.268684093		0.3684208975		0.9985292512		0.8530806334		0.1589012068		0.3271889642		1.1172174028		0.257009365		1.358642755		0.3241379668		1.1265860304		0.135483857		1.9989027824		0.0312500031		3.4657358028		0.1578947102		1.8458268589		4.4289836178

				time/min		lnc°/c15		lnc°/c16		lnc°/c17		lnc°/c18		lnc°/c19						lnc°/c20		lnc°/c21		lnc°/c22		lnc°/c23		lnc°/c24		lnc°/c25		lnc°/c26		lnc°/c27		lnc°/c  H

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.4964368863		0.2547379933		0.241698893		0.1431008436		0.5947076595						0.3794900428		0.0239818889		0.192511474		0.5061635359		0.3917661534		0.5547888504		1.8170771772		0.291197183		0.5804740181

				30		1.0152306797		0.5716497041		0.4435809757		3.9120230054		1.5755369125						0.7472148229		0.0839998986		0.5123628294		0.647477069		0.7000675131		0.9490806579		2.7725886222		0.8162074417		1.2573606777

				45		1.4615177824		0.76762335		0.6938944323		5.0106352941		1.9810020206						0.8649978585		0.1261113839		0.8912609101		1.1318694357		0.9694004468		1.4325073075		3.283414246		1.4183828441		1.6003054289

				60		1.7491998548		0.899683072		0.8495167828		5.0106352941		2.268684093						0.9985292512		0.1589012068		1.1172174028		1.358642755		1.1265860304		1.9989027824		3.4657358028		1.8458268589		4.4289836178

				time/min		lnc°/c21		lnc°/c17		lnc°/c16		lnc°/c20		lnc°/c24						lnc°/c22		lnc°/c23		lnc°/c15		lnc°/c27		lnc°/c25		lnc°/c19		lnc°/c26		lnc°/c  H		lnc°/c18

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.0239818889		0.241698893		0.2547379933		0.3794900428		0.3917661534						0.192511474		0.5061635359		0.4964368863		0.291197183		0.5547888504		0.5947076595		1.8170771772		0.5804740181		0.1431008436

				30		0.0839998986		0.4435809757		0.5716497041		0.7472148229		0.7000675131						0.5123628294		0.647477069		1.0152306797		0.8162074417		0.9490806579		1.5755369125		2.7725886222		1.2573606777		3.9120230054

				45		0.1261113839		0.6938944323		0.76762335		0.8649978585		0.9694004468						0.8912609101		1.1318694357		1.4615177824		1.4183828441		1.4325073075		1.9810020206		3.283414246		1.6003054289		5.0106352941

				60		0.1589012068		0.8495167828		0.899683072		0.9985292512		1.1265860304						1.1172174028		1.358642755		1.7491998548		1.8458268589		1.9989027824		2.268684093		3.4657358028		4.4289836178		5.0106352941

				time/min		c/c°21		c/c°17		c/c°16		c/c°20		c/c°24						c/c°22		c/c°23		c/c°15		c/c°27		c/c°25		c/c°19		c/c°26		c/c° H		c/c°18

				0		1.0000000758		1		1		1		1.0000001103						1.0000000737		1.0000000748		1		0.9999998316		0.9999998968		1		1.0000001		1		1

				15		0.9763033916		0.785292599		0.7751195579		0.6842102382		0.6758621435						0.8248848534		0.6028037834		0.6086956522		0.7473682952		0.5741934891		0.5517238335		0.1625000163		0.5596330275		0.8666666667

				30		0.9194313493		0.6417342668		0.5645932582		0.4736840111		0.4965517789						0.5990783852		0.5233645251		0.3623188406		0.4421051887		0.3870967342		0.2068964376		0.0625000063		0.2844036697		0.02

				45		0.8815166545		0.4996265137		0.464114797		0.4210524543		0.3793103867						0.4101382791		0.3224299306		0.231884058		0.2421052224		0.2387096528		0.1379309584		0.0375000038		0.2018348624		0.0066666667

				60		0.8530806334		0.4276215161		0.4066985335		0.3684208975		0.3241379668						0.3271889642		0.257009365		0.1739130435		0.1578947102		0.135483857		0.1034482188		0.0312500031		0.0119266055		0.0066666667

										adsorption time with reactive black5 in presence of s1

		time/min		Abs		slope		c		c°		c/c°		cₒ/c						lncₒ/c

		0		1.14		0.023		49.5652173913		49.56521739		1		1						0

		10		0.652		0.023		28.347826087		49.56521739		0.5719298246		1.7484662576						0.5587389794

		20		0.609		0.023		26.4782608696		49.56521739		0.5342105263		1.8719211822						0.6269652737

		30		0.616		0.023		26.7826086957		49.56521739		0.5403508772		1.8506493506						0.6155365778

		40		0.581		0.023		25.2608695652		49.56521739		0.5096491228		1.9621342512						0.6740327845

		50		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

		60		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

										adsorption time with reactive black5 in presence of s2

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		1.004		0.023		43.652173913		49.5652173913		0.8807017544		0.1270362411

		20		0.928		0.023		40.347826087		49.5652173913		0.8140350877		0.2057518086

		30		0.895		0.023		38.9130434783		49.5652173913		0.7850877193		0.2419598231

		40		0.872		0.023		37.9130434783		49.5652173913		0.7649122807		0.2679941175

		50		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

		60		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

												adsorption time with reactive black5 in presence of s3

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		0.365		0.023		15.8695652174		49.5652173913		0.3201754386		1.1388861878

		20		0.332		0.023		14.4347826087		49.5652173913		0.2912280702		1.2336485725

		30		0.295		0.023		12.8260869565		49.5652173913		0.2587719298		1.351808185

		40		0.277		0.023		12.0434782609		49.5652173913		0.2429824561		1.4147660352

		50		0.274		0.023		11.9130434783		49.5652173913		0.2403508772		1.425655435

		60		0.273		0.023		11.8695652174		49.5652173913		0.2394736842		1.4293117462

		time/min		c/c° 1		c/c° 2		c/c° 3

		0		1		1		1

		10		0.5719298246		0.8807017544		0.3201754386

		20		0.5342105263		0.8140350877		0.2912280702

		30		0.5403508772		0.7850877193		0.2587719298

		40		0.5096491228		0.7649122807		0.2429824561

		50		0.5114035088		0.7798245614		0.2403508772

		60		0.5114035088		0.7798245614		0.2394736842
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		225		0.097		0.8584070796		8.415929		0.1019978994

		255		0.023		0.203539823		8.415929		0.0241850689

		time		c/c°		lnc/c°

		0		1.0000000242		0.0000000242

		15		0.9327024411		-0.0696690561

		30		0.8685594322		-0.1409192648

		45		0.8243953932		-0.193105018

		75		0.6193480697		-0.4790878547

		225		0.1019978994		-2.2828030599

		255		0.0241850689		-3.7220198224

						1/2/12		results

		time/min		abs		c°		c		c/c°

		0		0.965		8.5398230088		8.5398230088		1

		5		0.166		8.5398230088		1.4690265487		0.1720207254

		10		0.074		8.5398230088		0.6548672566		0.0766839378

		15		0.016		8.5398230088		0.1415929204		0.0165803109

		20		0.002		8.5398230088		0.017699115		0.0020725389

		time/min		c/c°

		0		1

		5		0.1720207254

		10		0.0766839378

		15		0.0165803109

		20		0.0020725389

		time/min		abs		c°		c		c/c°

		0		0.993		8.78761		8.7876106195		1.0000000705

		15		0.825		8.78761		7.3008849558		0.8308157685

		30		0.728		8.78761		6.4424778761		0.7331319751

		45		0.624		8.78761		5.5221238938		0.6283988358

		60		0.539		8.78761		4.7699115044		0.5427996354

		75		0.452		8.78761		4		0.4551863362

		90		0.355		8.78761		3.1415929204		0.3575025428

		135		0.001		8.78761		0.0088495575		0.0010070494

		time/min		c/c°

		0		1.0000000705

		15		0.8308157685

		30		0.7331319751

		45		0.6283988358

		60		0.5427996354

		75		0.4551863362

		90		0.3575025428

		135		0.0010070494

		time/min		abs

		0		0.316

		30		0.311

		60		0.306

		90		0.301

		120		0.299

		150		0.298

		time/min		abs

		0		0.088

		10		0.059

		20		0.039

		30		0.022

		40		0.019

		time/min		Abs

		0		0.715

		10		0.641

		75		0.318

		85		0.269

		95		0.244

		105		0.22

		time/min		Abs

		0		0.459

		15		0.381

		90		0.176

		110		0.135

		120		0.123

		time/min		Abs

		0		0.032

		10		0.015

		20		0.01

		30		0.003

		40		0.002

								the as prepared of TiO2  no.15

				time		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.069		0.048		1.4375		1.4375		1		1		0																		0		0		0

				15		0.042		0.048		0.875		1.4375		0.6086956522		1.6428571429		0.4964368863																		0.5625		0.3913043478		39.1304347826

				30		0.025		0.048		0.5208333333		1.4375		0.3623188406		2.76		1.0152306797																		0.9166666667		0.6376811594		63.768115942

				45		0.016		0.048		0.3333333333		1.4375		0.231884058		4.3125		1.4615177824																		1.1041666667		0.768115942		76.8115942029

				60		0.012		0.048		0.25		1.4375		0.1739130435		5.75		1.7491998548																		1.1875		0.8260869565		82.6086956522

								the as prepared of TiO2  no.16

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.209		0.048		4.3541666667		4.3541666667		1		1		0																		0		0		0

				15		0.162		0.048		3.375		4.354167		0.7751195579		1.2901235556		0.2547379933																		0.979167		0.2248804421		22.4880442114

				30		0.118		0.048		2.4583333333		4.354167		0.5645932582		1.7711865763		0.5716497041																		1.8958336667		0.4354067418		43.5406741787

				45		0.097		0.048		2.0208333333		4.354167		0.464114797		2.1546393402		0.76762335																		2.3333336667		0.535885203		53.5885202994

				60		0.085		0.048		1.7708333333		4.354167		0.4066985335		2.4588237176		0.899683072																		2.5833336667		0.5933014665		59.3301466542

								the as prepared of TiO2  no.17

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.019		0.048		0.3958333333		0.6041666667		0.6551724138		1.5263157895		0.4228568508																		0.2083333333		0.3448275862		34.4827586207

				30		0.012		0.048		0.25		0.6041666667		0.4137931034		2.4166666667		0.8823891802																		0.3541666667		0.5862068966		58.6206896552

				45		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.18

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.15		0.048		3.125		3.125		1		1		0																		0		0		0

				15		0.02		0.048		0.4166666667		3.125		0.1333333333		7.5		2.0149030205																		2.7083333333		0.8666666667		70

				30		0.003		0.048		0.0625		3.125		0.02		50		3.9120230054																		3.0625		0.98		98

				45		0.001		0.048		0.0208333333		3.125		0.0066666667		150		5.0106352941																		3.1041666667		0.9933333333		99.3333333333

				60		0.001		0.048		0.0208333333		3.125		0.0066666667		150																				3.1041666667		0.9933333333		99.3333333333

								the as prepared of TiO2  no.19

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.016		0.048		0.3333333333		0.6041666667		0.5517241379		1.8125		0.5947071077																		0.2708333333		0.4482758621		44.8275862069

				30		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				45		0.004		0.048		0.0833333333		0.6041666667		0.1379310345		7.25		1.9810014689																		0.5208333333		0.8620689655		86.2068965517

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.20

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.038		0.048		0.7916666667		0.7916666667		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		0.7916666667		0.6842105263		1.4615384615		0.3794896217																		0.25		0.3157894737		31.5789473684

				30		0.018		0.048		0.375		0.7916666667		0.4736842105		2.1111111111		0.7472144018																		0.4166666667		0.5263157895		52.6315789474

				45		0.016		0.048		0.3333333333		0.7916666667		0.4210526316		2.375		0.8649974375																		0.4583333333		0.5789473684		57.8947368421

				60		0.014		0.048		0.2916666667		0.7916666667		0.3684210526		2.7142857143		0.9985288301																		0.5		0.6315789474		63.1578947368

								hombikate

				time		Abs		sople		c		c°		c/c°		cₒ/c		lnc°/c  H																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.109		0.048		2.2708333333		2.2708333333		1		1		0																		0		0		0

				15		0.061		0.048		1.2708333333		2.2708333333		0.5596330275		1.7868852459		0.5804740181																		1		0.4403669725		44.0366972477

				30		0.031		0.048		0.6458333333		2.2708333333		0.2844036697		3.5161290323		1.2573606777																		1.625		0.7155963303		71.5596330275

				45		0.022		0.048		0.4583333333		2.2708333333		0.2018348624		4.9545454545		1.6003054289																		1.8125		0.7981651376		79.8165137615

				60		0.0013		0.048		0.0270833333		2.2708333333		0.0119266055		83.8461538462		4.4289836178																		2.24375		0.9880733945		98.8073394495

								the as prepared of TiO2  no.21

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																28SAMPLE

				0		0.211		0.048		4.3958333333		4.3958333333		1		1		0																		0		0		0																0

				15		0.206		0.048		4.2916666667		4.3958333333		0.9763033175		1.0242718447		0.0239819647																		0.1041666667		0.0236966825		2.3696682464																1.3696682464

				30		0.194		0.048		4.0416666667		4.3958333333		0.9194312796		1.087628866		0.0839999744																		0.3541666667		0.0805687204		8.0568720379																7.0568720379

				45		0.186		0.048		3.875		4.3958333333		0.8815165877		1.1344086022		0.1261114598																		0.5208333333		0.1184834123		11.8483412322																10.8483412322

				60		0.18		0.048		3.75		4.3958333333		0.8530805687		1.1722222222		0.1589012826																		0.6458333333		0.1469194313		14.691943128																13.691943128

								the as prepared of TiO2  no. 22

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.217		0.048		4.5208333333		4.5208333333		1		1		0																		0		0		0

				15		0.179		0.048		3.7291666667		4.520833		0.8248848534		1.2122904134		0.192511474																		0.7916663333		0.1751151466		17.5115146552

				30		0.13		0.048		2.7083333333		4.520833		0.5990783852		1.6692306462		0.5123628294																		1.8124996667		0.4009216148		40.0921614814

				45		0.089		0.048		1.8541666667		4.520833		0.4101382791		2.4382020674		0.8912609101																		2.6666663333		0.5898617209		58.9861720911

				60		0.071		0.048		1.4791666667		4.520833		0.3271889642		3.0563378028		1.1172174028																		3.0416663333		0.6728110358		67.2811035783

								the as prepared of TiO2  no. 23

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.214		0.048		4.4583333333		4.4583333333		1		1		0																		0		0		0

				15		0.129		0.048		2.6875		4.4583333333		0.6028037383		1.6589147287		0.5061636107																		1.7708333333		0.3971962617		39.7196261682

				30		0.112		0.048		2.3333333333		4.4583333333		0.523364486		1.9107142857		0.6474771437																		2.125		0.476635514		47.6635514019

				45		0.069		0.048		1.4375		4.4583333333		0.3224299065		3.1014492754		1.1318695104																		3.0208333333		0.6775700935		67.7570093458

				60		0.055		0.048		1.1458333333		4.4583333333		0.2570093458		3.8909090909		1.3586428298																		3.3125		0.7429906542		74.2990654206

								ZnO from ZnSO4.7H2O with NaOH precursor

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.042		0.048		0.875		0.875		1		1		0																		0		0		0

				15		0.023		0.048		0.4791666667		0.875		0.5476190476		1.8260869565		0.6021754024																		0.3958333333		0.4523809524		45.2380952381

				30		0.016		0.048		0.3333333333		0.875		0.380952381		2.625		0.965080896																		0.5416666667		0.619047619		61.9047619048

				45		0.013		0.048		0.2708333333		0.875		0.3095238095		3.2307692308		1.1727202608																		0.6041666667		0.6904761905		69.0476190476

				60		0.006		0.048		0.125		0.875		0.1428571429		7		1.9459101491																		0.75		0.8571428571		85.7142857143

								the as prepared of TiO2  no. 24

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.145		0.048		3.0208333333		3.0208333333		1		1		0																		0		0		0

				15		0.098		0.048		2.0416666667		3.0208333333		0.675862069		1.4795918367		0.3917662638																		0.9791666667		0.324137931		32.4137931034

				30		0.072		0.048		1.5		3.0208333333		0.4965517241		2.0138888889		0.7000676234																		1.5208333333		0.5034482759		50.3448275862

				45		0.055		0.048		1.1458333333		3.0208333333		0.3793103448		2.6363636364		0.9694005572																		1.875		0.6206896552		62.0689655172

				60		0.047		0.048		0.9791666667		3.0208333333		0.324137931		3.085106383		1.1265861407																		2.0416666667		0.675862069		67.5862068966

								the as prepared of TiO2  no. 25

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.155		0.048		3.2291666667		3.2291666667		1		1		0																		0		0		0

				15		0.089		0.048		1.8541666667		3.2291666667		0.5741935484		1.7415730337		0.5547887472																		1.375		0.4258064516		42.5806451613

				30		0.06		0.048		1.25		3.2291666667		0.3870967742		2.5833333333		0.9490805547																		1.9791666667		0.6129032258		61.2903225806

				45		0.037		0.048		0.7708333333		3.2291666667		0.2387096774		4.1891891892		1.4325072043																		2.4583333333		0.7612903226		76.1290322581

				60		0.021		0.048		0.4375		3.2291666667		0.135483871		7.380952381		1.9989026792																		2.7916666667		0.864516129		86.4516129032

								the as prepared of TiO2  no. 26

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.16		0.048		3.3333333333		3.3333333333		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		3.3333333333		0.1625		6.1538461538		1.8170772772																		2.7916666667		0.8375		83.75

				30		0.01		0.048		0.2083333333		3.3333333333		0.0625		16		2.7725887222																		3.125		0.9375		93.75

				45		0.006		0.048		0.125		3.3333333333		0.0375		26.6666666667		3.283414346																		3.2083333333		0.9625		96.25

				60		0.005		0.048		0.1041666667		3.3333333333		0.03125		32		3.4657359028																		3.2291666667		0.96875		96.875

								the as prepared of TiO2  no. 27

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																						-0.00001		0

				0		0.095		0.048		1.9791666667		1.9791666667		1		1		0																		0		0		0																						83.749998375		10

				15		0.071		0.048		1.4791666667		1.979167		0.7473682952		1.3380283944		0.291197183																		0.5000003333		0.2526317048		25.263170482																						93.749999375		10.749999375

				30		0.042		0.048		0.875		1.979167		0.4421051887		2.2619051429		0.8162074417																		1.104167		0.5578948113		55.7894811302																						96.249999625		13.249999625

				45		0.023		0.048		0.4791666667		1.979167		0.2421052224		4.1304354783		1.4183828441																		1.5000003333		0.7578947776		75.7894777618																						96.8749996875		13.8749996875

				60		0.015		0.048		0.3125		1.979167		0.1578947102		6.3333344		1.8458268589																		1.666667		0.8421052898		84.2105289751

				time/min		Abs/15		Abs/16		Abs/17		Abs/18		Abs/19						Abs/20		Abs/21		Abs/22		Abs/23		Abs/24		Abs/25		Abs/26		Abs/27

				0		0.069		0.209		0.029		0.15		0.029						0.038		0.211		0.217		0.214		0.145		0.155		0.16		0.095

				15		0.042		0.162		0.019		0.013		0.016						0.026		0.206		0.179		0.129		0.098		0.089		0.026		0.071

				30		0.025		0.118		0.012		0.003		0.006						0.018		0.194		0.13		0.112		0.072		0.06		0.01		0.042

				45		0.016		0.097		0.006		0.001		0.004						0.016		0.186		0.089		0.069		0.055		0.037		0.006		0.023

				60		0.012		0.085		0.003		0.001		0.003						0.014		0.18		0.071		0.055		0.047		0.021		0.005		0.015

				time/min		c/c° sample No.15		c/c° sample No.16		c/c° sample No.17		c/c°sample No. 18		c/c° sample No.19						c/c°  sample No.20		c/c° sample No.21		c/c° sample No.22		c/c° sample No.23		c/c° sample No.24		c/c° sample No.25		c/c° sample No.26		c/c° sample No.27

				0		1		1		1		1		1						1		1		1		1		1		1		1		1

				15		0.6086956522		0.7751196172		0.6551724138		0.8666666667		0.5517241379						0.6842105263		0.9763033175		0.8248847926		0.6028037383		0.675862069		0.7739130435		0.1625		0.7473684211

				30		0.3623188406		0.5645933014		0.4137931034		0.02		0.2068965517						0.4736842105		0.9194312796		0.599078341		0.523364486		0.4965517241		0.5217391304		0.0625		0.4421052632

				45		0.231884058		0.4641148325		0.2068965517		0.0066666667		0.1379310345						0.4210526316		0.8815165877		0.4101382488		0.3224299065		0.3793103448		0.3217391304		0.0375		0.2421052632

				60		0.1739130435		0.4066985646		0.1034482759		0.0066666667		0.1034482759						0.3684210526		0.8530805687		0.3271889401		0.2570093458		0.324137931		0.1826086957		0.03125		0.1578947368

				time/min		c/c°15		c/c°16		c/c°17		c/c°18		c/c°19						c/c°20		c/c°21		c/c°22		c/c°23		c/c°24		c/c°25		c/c°26		c/c°27

				0		1		1		1		1		1						1		1.0000000758		1.0000000737		1.0000000748		1.0000001103		0.9999998968		1.0000001		0.9999998316

				15		0.6086956522		0.7751195579		0.785292599		0.8666666667		0.5517238335						0.6842102382		0.9763033916		0.8248848534		0.6028037834		0.6758621435		0.5741934891		0.1625000163		0.7473682952

				30		0.3623188406		0.5645932582		0.6417342668		0.02		0.2068964376						0.4736840111		0.9194313493		0.5990783852		0.5233645251		0.4965517789		0.3870967342		0.0625000063		0.4421051887

				45		0.231884058		0.464114797		0.4996265137		0.0066666667		0.1379309584						0.4210524543		0.8815166545		0.4101382791		0.3224299306		0.3793103867		0.2387096528		0.0375000038		0.2421052224

				60		0.1739130435		0.4066985335		0.4276215161		0.0066666667		0.1034482188						0.3684208975		0.8530806334		0.3271889642		0.257009365		0.3241379668		0.135483857		0.0312500031		0.1578947102

						c/c°15		lnc°/c15		c/c°16		lnc°/c16		c/c°17						lnc°/c17		c/c°18		lnc°/c18		c/c°19		lnc°/c19		c/c°20		lnc°/c20		c/c°21		lnc°/c21		c/c°22		lnc°/c22		c/c°23		lnc°/c23		c/c°24		lnc°/c24		c/c°25		lnc°/c25		c/c°26		lnc°/c26		c/c°27		lnc°/c27		lnc°/c  H

						1		0		1		0		1						0		1		0		1		0		1		0		1.0000000758		0		1.0000000737		0		1.0000000748		0		1.0000001103		0		0.9999998968		0		1.0000001		0		0.9999998316		0		0

						0.6086956522		0.4964368863		0.7751195579		0.2547379933		0.785292599						0.241698893		0.8666666667		0.1431008436		0.5517238335		0.5947076595		0.6842102382		0.3794900428		0.9763033916		0.0239818889		0.8248848534		0.192511474		0.6028037834		0.5061635359		0.6758621435		0.3917661534		0.5741934891		0.5547888504		0.1625000163		1.8170771772		0.7473682952		0.291197183		0.5804740181

						0.3623188406		1.0152306797		0.5645932582		0.5716497041		0.6417342668						0.4435809757		0.02		3.9120230054		0.2068964376		1.5755369125		0.4736840111		0.7472148229		0.9194313493		0.0839998986		0.5990783852		0.5123628294		0.5233645251		0.647477069		0.4965517789		0.7000675131		0.3870967342		0.9490806579		0.0625000063		2.7725886222		0.4421051887		0.8162074417		1.2573606777

						0.231884058		1.4615177824		0.464114797		0.76762335		0.4996265137						0.6938944323		0.0066666667		5.0106352941		0.1379309584		1.9810020206		0.4210524543		0.8649978585		0.8815166545		0.1261113839		0.4101382791		0.8912609101		0.3224299306		1.1318694357		0.3793103867		0.9694004468		0.2387096528		1.4325073075		0.0375000038		3.283414246		0.2421052224		1.4183828441		1.6003054289

						0.1739130435		1.7491998548		0.4066985335		0.899683072		0.4276215161						0.8495167828		0.0066666667		5.0106352941		0.1034482188		2.268684093		0.3684208975		0.9985292512		0.8530806334		0.1589012068		0.3271889642		1.1172174028		0.257009365		1.358642755		0.3241379668		1.1265860304		0.135483857		1.9989027824		0.0312500031		3.4657358028		0.1578947102		1.8458268589		4.4289836178

				time/min		lnc°/c15		lnc°/c16		lnc°/c17		lnc°/c18		lnc°/c19						lnc°/c20		lnc°/c21		lnc°/c22		lnc°/c23		lnc°/c24		lnc°/c25		lnc°/c26		lnc°/c27		lnc°/c  H

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.4964368863		0.2547379933		0.241698893		0.1431008436		0.5947076595						0.3794900428		0.0239818889		0.192511474		0.5061635359		0.3917661534		0.5547888504		1.8170771772		0.291197183		0.5804740181

				30		1.0152306797		0.5716497041		0.4435809757		3.9120230054		1.5755369125						0.7472148229		0.0839998986		0.5123628294		0.647477069		0.7000675131		0.9490806579		2.7725886222		0.8162074417		1.2573606777

				45		1.4615177824		0.76762335		0.6938944323		5.0106352941		1.9810020206						0.8649978585		0.1261113839		0.8912609101		1.1318694357		0.9694004468		1.4325073075		3.283414246		1.4183828441		1.6003054289

				60		1.7491998548		0.899683072		0.8495167828		5.0106352941		2.268684093						0.9985292512		0.1589012068		1.1172174028		1.358642755		1.1265860304		1.9989027824		3.4657358028		1.8458268589		4.4289836178

				time/min		lnc°/c21		lnc°/c17		lnc°/c16		lnc°/c20		lnc°/c24						lnc°/c22		lnc°/c23		lnc°/c15		lnc°/c27		lnc°/c25		lnc°/c19		lnc°/c26		lnc°/c  H		lnc°/c18

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.0239818889		0.241698893		0.2547379933		0.3794900428		0.3917661534						0.192511474		0.5061635359		0.4964368863		0.291197183		0.5547888504		0.5947076595		1.8170771772		0.5804740181		0.1431008436

				30		0.0839998986		0.4435809757		0.5716497041		0.7472148229		0.7000675131						0.5123628294		0.647477069		1.0152306797		0.8162074417		0.9490806579		1.5755369125		2.7725886222		1.2573606777		3.9120230054

				45		0.1261113839		0.6938944323		0.76762335		0.8649978585		0.9694004468						0.8912609101		1.1318694357		1.4615177824		1.4183828441		1.4325073075		1.9810020206		3.283414246		1.6003054289		5.0106352941

				60		0.1589012068		0.8495167828		0.899683072		0.9985292512		1.1265860304						1.1172174028		1.358642755		1.7491998548		1.8458268589		1.9989027824		2.268684093		3.4657358028		4.4289836178		5.0106352941

				time/min		c/c°21		c/c°17		c/c°16		c/c°20		c/c°24						c/c°22		c/c°23		c/c°15		c/c°27		c/c°25		c/c°19		c/c°26		c/c° H		c/c°18

				0		1.0000000758		1		1		1		1.0000001103						1.0000000737		1.0000000748		1		0.9999998316		0.9999998968		1		1.0000001		1		1

				15		0.9763033916		0.785292599		0.7751195579		0.6842102382		0.6758621435						0.8248848534		0.6028037834		0.6086956522		0.7473682952		0.5741934891		0.5517238335		0.1625000163		0.5596330275		0.8666666667

				30		0.9194313493		0.6417342668		0.5645932582		0.4736840111		0.4965517789						0.5990783852		0.5233645251		0.3623188406		0.4421051887		0.3870967342		0.2068964376		0.0625000063		0.2844036697		0.02

				45		0.8815166545		0.4996265137		0.464114797		0.4210524543		0.3793103867						0.4101382791		0.3224299306		0.231884058		0.2421052224		0.2387096528		0.1379309584		0.0375000038		0.2018348624		0.0066666667

				60		0.8530806334		0.4276215161		0.4066985335		0.3684208975		0.3241379668						0.3271889642		0.257009365		0.1739130435		0.1578947102		0.135483857		0.1034482188		0.0312500031		0.0119266055		0.0066666667

										adsorption time with reactive black5 in presence of s1

		time/min		Abs		slope		c		c°		c/c°		cₒ/c						lncₒ/c

		0		1.14		0.023		49.5652173913		49.56521739		1		1						0

		10		0.652		0.023		28.347826087		49.56521739		0.5719298246		1.7484662576						0.5587389794

		20		0.609		0.023		26.4782608696		49.56521739		0.5342105263		1.8719211822						0.6269652737

		30		0.616		0.023		26.7826086957		49.56521739		0.5403508772		1.8506493506						0.6155365778

		40		0.581		0.023		25.2608695652		49.56521739		0.5096491228		1.9621342512						0.6740327845

		50		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

		60		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

										adsorption time with reactive black5 in presence of s2

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		1.004		0.023		43.652173913		49.5652173913		0.8807017544		0.1270362411

		20		0.928		0.023		40.347826087		49.5652173913		0.8140350877		0.2057518086

		30		0.895		0.023		38.9130434783		49.5652173913		0.7850877193		0.2419598231

		40		0.872		0.023		37.9130434783		49.5652173913		0.7649122807		0.2679941175

		50		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

		60		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

												adsorption time with reactive black5 in presence of s3

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		0.365		0.023		15.8695652174		49.5652173913		0.3201754386		1.1388861878

		20		0.332		0.023		14.4347826087		49.5652173913		0.2912280702		1.2336485725

		30		0.295		0.023		12.8260869565		49.5652173913		0.2587719298		1.351808185

		40		0.277		0.023		12.0434782609		49.5652173913		0.2429824561		1.4147660352

		50		0.274		0.023		11.9130434783		49.5652173913		0.2403508772		1.425655435

		60		0.273		0.023		11.8695652174		49.5652173913		0.2394736842		1.4293117462

		time/min		c/c° 1		c/c° 2		c/c° 3

		0		1		1		1

		10		0.5719298246		0.8807017544		0.3201754386

		20		0.5342105263		0.8140350877		0.2912280702

		30		0.5403508772		0.7850877193		0.2587719298

		40		0.5096491228		0.7649122807		0.2429824561

		50		0.5114035088		0.7798245614		0.2403508772

		60		0.5114035088		0.7798245614		0.2394736842
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		Sample no.		P.S		basic no.		k		K REAL

		1		6.12		15		0.03		0.0309

		2		9.2		16		0.016		0.0162

		3		11.05		17		0.014		0.0417

		4		15.8		18		0.095		0.0956

		5		22.19		19		0.041		0.0309

		6		43.19		20		0.018		0.0188

		7		54.23		21		0.002		0.0027

		8		5.21		22		0.018		0.0186

		9		5.41		23		0.023		0.0236

		10		9.4		24		0.02		0.0205

		11		15.2		25		0.032		0.0328

		12		14.38		26		0.069		0.0569

		13		22.78		27		0.03		0.0301

		14		53.53		28		0.0019		0.0691

		15		9.284		H		0.056
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BISMARK R

		time		abs																																																																										0

		15		1.697																																																																										0

		45		1.756																																																																										0

		60		1.755																																																																										0

		75		1.792																																																																										0

		90		1.802

		105		1.911

		120		1.864

		135		1.85

		150		1.859

		165		1.843

		180		1.812

		195		1.87

		205		1.869

		220		1.866

		235		1.854

		0		0.948

		10		0.027

		20		0.001

		30		0.001

		0		0.95				12/28/11

		10		0.775

		20		0.615

		30		0.446

		time		abs

		0		1.839

		20		1.662

		40		1.421

		60		1.271

		80		1.075

		time		abs		c		c°		c/c°

		0		0.951		8.4159292035		8.415929		1.0000000242

		15		0.887		7.8495575221		8.415929		0.9327024411

		30		0.826		7.3097345133		8.415929		0.8685594322

		45		0.784		6.9380530973		8.415929		0.8243953932

		60		0.767		6.7876106195		8.415929		0.8065194727

		75		0.589		5.2123893805		8.415929		0.6193480697

		225		0.097		0.8584070796		8.415929		0.1019978994

		255		0.023		0.203539823		8.415929		0.0241850689

		time		c/c°		lnc/c°

		0		1.0000000242		0.0000000242

		15		0.9327024411		-0.0696690561

		30		0.8685594322		-0.1409192648

		45		0.8243953932		-0.193105018

		75		0.6193480697		-0.4790878547

		225		0.1019978994		-2.2828030599

		255		0.0241850689		-3.7220198224

						1/2/12		results

		time/min		abs		c°		c		c/c°

		0		0.965		8.5398230088		8.5398230088		1

		5		0.166		8.5398230088		1.4690265487		0.1720207254

		10		0.074		8.5398230088		0.6548672566		0.0766839378

		15		0.016		8.5398230088		0.1415929204		0.0165803109

		20		0.002		8.5398230088		0.017699115		0.0020725389

		time/min		c/c°

		0		1

		5		0.1720207254

		10		0.0766839378

		15		0.0165803109

		20		0.0020725389

		time/min		abs		c°		c		c/c°

		0		0.993		8.78761		8.7876106195		1.0000000705

		15		0.825		8.78761		7.3008849558		0.8308157685

		30		0.728		8.78761		6.4424778761		0.7331319751

		45		0.624		8.78761		5.5221238938		0.6283988358

		60		0.539		8.78761		4.7699115044		0.5427996354

		75		0.452		8.78761		4		0.4551863362

		90		0.355		8.78761		3.1415929204		0.3575025428

		135		0.001		8.78761		0.0088495575		0.0010070494

		time/min		c/c°

		0		1.0000000705

		15		0.8308157685

		30		0.7331319751

		45		0.6283988358

		60		0.5427996354

		75		0.4551863362

		90		0.3575025428

		135		0.0010070494

		time/min		abs

		0		0.316

		30		0.311

		60		0.306

		90		0.301

		120		0.299

		150		0.298

		time/min		abs

		0		0.088

		10		0.059

		20		0.039

		30		0.022

		40		0.019

		time/min		Abs

		0		0.715

		10		0.641

		75		0.318

		85		0.269

		95		0.244

		105		0.22

		time/min		Abs

		0		0.459

		15		0.381

		90		0.176

		110		0.135

		120		0.123

		time/min		Abs

		0		0.032

		10		0.015

		20		0.01

		30		0.003

		40		0.002

								the as prepared of TiO2  no.15

				time		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.069		0.048		1.4375		1.4375		1		1		0																		0		0		0

				15		0.042		0.048		0.875		1.4375		0.6086956522		1.6428571429		0.4964368863																		0.5625		0.3913043478		39.1304347826

				30		0.025		0.048		0.5208333333		1.4375		0.3623188406		2.76		1.0152306797																		0.9166666667		0.6376811594		63.768115942

				45		0.016		0.048		0.3333333333		1.4375		0.231884058		4.3125		1.4615177824																		1.1041666667		0.768115942		76.8115942029

				60		0.012		0.048		0.25		1.4375		0.1739130435		5.75		1.7491998548																		1.1875		0.8260869565		82.6086956522

								the as prepared of TiO2  no.16

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.209		0.048		4.3541666667		4.3541666667		1		1		0																		0		0		0

				15		0.162		0.048		3.375		4.354167		0.7751195579		1.2901235556		0.2547379933																		0.979167		0.2248804421		22.4880442114

				30		0.118		0.048		2.4583333333		4.354167		0.5645932582		1.7711865763		0.5716497041																		1.8958336667		0.4354067418		43.5406741787

				45		0.097		0.048		2.0208333333		4.354167		0.464114797		2.1546393402		0.76762335																		2.3333336667		0.535885203		53.5885202994

				60		0.085		0.048		1.7708333333		4.354167		0.4066985335		2.4588237176		0.899683072																		2.5833336667		0.5933014665		59.3301466542

								the as prepared of TiO2  no.17

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.019		0.048		0.3958333333		0.6041666667		0.6551724138		1.5263157895		0.4228568508																		0.2083333333		0.3448275862		34.4827586207

				30		0.012		0.048		0.25		0.6041666667		0.4137931034		2.4166666667		0.8823891802																		0.3541666667		0.5862068966		58.6206896552

				45		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.18

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.15		0.048		3.125		3.125		1		1		0																		0		0		0

				15		0.02		0.048		0.4166666667		3.125		0.1333333333		7.5		2.0149030205																		2.7083333333		0.8666666667		70

				30		0.003		0.048		0.0625		3.125		0.02		50		3.9120230054																		3.0625		0.98		98

				45		0.001		0.048		0.0208333333		3.125		0.0066666667		150		5.0106352941																		3.1041666667		0.9933333333		99.3333333333

				60		0.001		0.048		0.0208333333		3.125		0.0066666667		150																				3.1041666667		0.9933333333		99.3333333333

								the as prepared of TiO2  no.19

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.029		0.048		0.6041666667		0.6041666667		1		1		0																		0		0		0

				15		0.016		0.048		0.3333333333		0.6041666667		0.5517241379		1.8125		0.5947071077																		0.2708333333		0.4482758621		44.8275862069

				30		0.006		0.048		0.125		0.6041666667		0.2068965517		4.8333333333		1.5755363608																		0.4791666667		0.7931034483		79.3103448276

				45		0.004		0.048		0.0833333333		0.6041666667		0.1379310345		7.25		1.9810014689																		0.5208333333		0.8620689655		86.2068965517

				60		0.003		0.048		0.0625		0.6041666667		0.1034482759		9.6666666667		2.2686835413																		0.5416666667		0.8965517241		89.6551724138

								the as prepared of TiO2  no.20

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.038		0.048		0.7916666667		0.7916666667		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		0.7916666667		0.6842105263		1.4615384615		0.3794896217																		0.25		0.3157894737		31.5789473684

				30		0.018		0.048		0.375		0.7916666667		0.4736842105		2.1111111111		0.7472144018																		0.4166666667		0.5263157895		52.6315789474

				45		0.016		0.048		0.3333333333		0.7916666667		0.4210526316		2.375		0.8649974375																		0.4583333333		0.5789473684		57.8947368421

				60		0.014		0.048		0.2916666667		0.7916666667		0.3684210526		2.7142857143		0.9985288301																		0.5		0.6315789474		63.1578947368

								hombikate

				time		Abs		sople		c		c°		c/c°		cₒ/c		lnc°/c  H																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.109		0.048		2.2708333333		2.2708333333		1		1		0																		0		0		0

				15		0.061		0.048		1.2708333333		2.2708333333		0.5596330275		1.7868852459		0.5804740181																		1		0.4403669725		44.0366972477

				30		0.031		0.048		0.6458333333		2.2708333333		0.2844036697		3.5161290323		1.2573606777																		1.625		0.7155963303		71.5596330275

				45		0.022		0.048		0.4583333333		2.2708333333		0.2018348624		4.9545454545		1.6003054289																		1.8125		0.7981651376		79.8165137615

				60		0.0013		0.048		0.0270833333		2.2708333333		0.0119266055		83.8461538462		4.4289836178																		2.24375		0.9880733945		98.8073394495

								the as prepared of TiO2  no.21

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																28SAMPLE

				0		0.211		0.048		4.3958333333		4.3958333333		1		1		0																		0		0		0																0

				15		0.206		0.048		4.2916666667		4.3958333333		0.9763033175		1.0242718447		0.0239819647																		0.1041666667		0.0236966825		2.3696682464																1.3696682464

				30		0.194		0.048		4.0416666667		4.3958333333		0.9194312796		1.087628866		0.0839999744																		0.3541666667		0.0805687204		8.0568720379																7.0568720379

				45		0.186		0.048		3.875		4.3958333333		0.8815165877		1.1344086022		0.1261114598																		0.5208333333		0.1184834123		11.8483412322																10.8483412322

				60		0.18		0.048		3.75		4.3958333333		0.8530805687		1.1722222222		0.1589012826																		0.6458333333		0.1469194313		14.691943128																13.691943128

								the as prepared of TiO2  no. 22

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.217		0.048		4.5208333333		4.5208333333		1		1		0																		0		0		0

				15		0.179		0.048		3.7291666667		4.520833		0.8248848534		1.2122904134		0.192511474																		0.7916663333		0.1751151466		17.5115146552

				30		0.13		0.048		2.7083333333		4.520833		0.5990783852		1.6692306462		0.5123628294																		1.8124996667		0.4009216148		40.0921614814

				45		0.089		0.048		1.8541666667		4.520833		0.4101382791		2.4382020674		0.8912609101																		2.6666663333		0.5898617209		58.9861720911

				60		0.071		0.048		1.4791666667		4.520833		0.3271889642		3.0563378028		1.1172174028																		3.0416663333		0.6728110358		67.2811035783

								the as prepared of TiO2  no. 23

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.214		0.048		4.4583333333		4.4583333333		1		1		0																		0		0		0

				15		0.129		0.048		2.6875		4.4583333333		0.6028037383		1.6589147287		0.5061636107																		1.7708333333		0.3971962617		39.7196261682

				30		0.112		0.048		2.3333333333		4.4583333333		0.523364486		1.9107142857		0.6474771437																		2.125		0.476635514		47.6635514019

				45		0.069		0.048		1.4375		4.4583333333		0.3224299065		3.1014492754		1.1318695104																		3.0208333333		0.6775700935		67.7570093458

				60		0.055		0.048		1.1458333333		4.4583333333		0.2570093458		3.8909090909		1.3586428298																		3.3125		0.7429906542		74.2990654206

								ZnO from ZnSO4.7H2O with NaOH precursor

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.042		0.048		0.875		0.875		1		1		0																		0		0		0

				15		0.023		0.048		0.4791666667		0.875		0.5476190476		1.8260869565		0.6021754024																		0.3958333333		0.4523809524		45.2380952381

				30		0.016		0.048		0.3333333333		0.875		0.380952381		2.625		0.965080896																		0.5416666667		0.619047619		61.9047619048

				45		0.013		0.048		0.2708333333		0.875		0.3095238095		3.2307692308		1.1727202608																		0.6041666667		0.6904761905		69.0476190476

				60		0.006		0.048		0.125		0.875		0.1428571429		7		1.9459101491																		0.75		0.8571428571		85.7142857143

								the as prepared of TiO2  no. 24

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.145		0.048		3.0208333333		3.0208333333		1		1		0																		0		0		0

				15		0.098		0.048		2.0416666667		3.0208333333		0.675862069		1.4795918367		0.3917662638																		0.9791666667		0.324137931		32.4137931034

				30		0.072		0.048		1.5		3.0208333333		0.4965517241		2.0138888889		0.7000676234																		1.5208333333		0.5034482759		50.3448275862

				45		0.055		0.048		1.1458333333		3.0208333333		0.3793103448		2.6363636364		0.9694005572																		1.875		0.6206896552		62.0689655172

				60		0.047		0.048		0.9791666667		3.0208333333		0.324137931		3.085106383		1.1265861407																		2.0416666667		0.675862069		67.5862068966

								the as prepared of TiO2  no. 25

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.155		0.048		3.2291666667		3.2291666667		1		1		0																		0		0		0

				15		0.089		0.048		1.8541666667		3.2291666667		0.5741935484		1.7415730337		0.5547887472																		1.375		0.4258064516		42.5806451613

				30		0.06		0.048		1.25		3.2291666667		0.3870967742		2.5833333333		0.9490805547																		1.9791666667		0.6129032258		61.2903225806

				45		0.037		0.048		0.7708333333		3.2291666667		0.2387096774		4.1891891892		1.4325072043																		2.4583333333		0.7612903226		76.1290322581

				60		0.021		0.048		0.4375		3.2291666667		0.135483871		7.380952381		1.9989026792																		2.7916666667		0.864516129		86.4516129032

								the as prepared of TiO2  no. 26

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100

				0		0.16		0.048		3.3333333333		3.3333333333		1		1		0																		0		0		0

				15		0.026		0.048		0.5416666667		3.3333333333		0.1625		6.1538461538		1.8170772772																		2.7916666667		0.8375		83.75

				30		0.01		0.048		0.2083333333		3.3333333333		0.0625		16		2.7725887222																		3.125		0.9375		93.75

				45		0.006		0.048		0.125		3.3333333333		0.0375		26.6666666667		3.283414346																		3.2083333333		0.9625		96.25

				60		0.005		0.048		0.1041666667		3.3333333333		0.03125		32		3.4657359028																		3.2291666667		0.96875		96.875

								the as prepared of TiO2  no. 27

				time/min		Abs		slope		c		c°		c/c°		(cₒ/c)		ln(cₒ/c)																		cₒ-c		cₒ-c/cₒ		cₒ-c/cₒ*100																						-0.00001		0

				0		0.095		0.048		1.9791666667		1.9791666667		1		1		0																		0		0		0																						83.749998375		10

				15		0.071		0.048		1.4791666667		1.979167		0.7473682952		1.3380283944		0.291197183																		0.5000003333		0.2526317048		25.263170482																						93.749999375		10.749999375

				30		0.042		0.048		0.875		1.979167		0.4421051887		2.2619051429		0.8162074417																		1.104167		0.5578948113		55.7894811302																						96.249999625		13.249999625

				45		0.023		0.048		0.4791666667		1.979167		0.2421052224		4.1304354783		1.4183828441																		1.5000003333		0.7578947776		75.7894777618																						96.8749996875		13.8749996875

				60		0.015		0.048		0.3125		1.979167		0.1578947102		6.3333344		1.8458268589																		1.666667		0.8421052898		84.2105289751

				time/min		Abs/15		Abs/16		Abs/17		Abs/18		Abs/19						Abs/20		Abs/21		Abs/22		Abs/23		Abs/24		Abs/25		Abs/26		Abs/27

				0		0.069		0.209		0.029		0.15		0.029						0.038		0.211		0.217		0.214		0.145		0.155		0.16		0.095

				15		0.042		0.162		0.019		0.013		0.016						0.026		0.206		0.179		0.129		0.098		0.089		0.026		0.071

				30		0.025		0.118		0.012		0.003		0.006						0.018		0.194		0.13		0.112		0.072		0.06		0.01		0.042

				45		0.016		0.097		0.006		0.001		0.004						0.016		0.186		0.089		0.069		0.055		0.037		0.006		0.023

				60		0.012		0.085		0.003		0.001		0.003						0.014		0.18		0.071		0.055		0.047		0.021		0.005		0.015

				time/min		c/c° sample No.15		c/c° sample No.16		c/c° sample No.17		c/c°sample No. 18		c/c° sample No.19						c/c°  sample No.20		c/c° sample No.21		c/c° sample No.22		c/c° sample No.23		c/c° sample No.24		c/c° sample No.25		c/c° sample No.26		c/c° sample No.27

				0		1		1		1		1		1						1		1		1		1		1		1		1		1

				15		0.6086956522		0.7751196172		0.6551724138		0.8666666667		0.5517241379						0.6842105263		0.9763033175		0.8248847926		0.6028037383		0.675862069		0.7739130435		0.1625		0.7473684211

				30		0.3623188406		0.5645933014		0.4137931034		0.02		0.2068965517						0.4736842105		0.9194312796		0.599078341		0.523364486		0.4965517241		0.5217391304		0.0625		0.4421052632

				45		0.231884058		0.4641148325		0.2068965517		0.0066666667		0.1379310345						0.4210526316		0.8815165877		0.4101382488		0.3224299065		0.3793103448		0.3217391304		0.0375		0.2421052632

				60		0.1739130435		0.4066985646		0.1034482759		0.0066666667		0.1034482759						0.3684210526		0.8530805687		0.3271889401		0.2570093458		0.324137931		0.1826086957		0.03125		0.1578947368

				time/min		c/c°15		c/c°16		c/c°17		c/c°18		c/c°19						c/c°20		c/c°21		c/c°22		c/c°23		c/c°24		c/c°25		c/c°26		c/c°27

				0		1		1		1		1		1						1		1.0000000758		1.0000000737		1.0000000748		1.0000001103		0.9999998968		1.0000001		0.9999998316

				15		0.6086956522		0.7751195579		0.785292599		0.8666666667		0.5517238335						0.6842102382		0.9763033916		0.8248848534		0.6028037834		0.6758621435		0.5741934891		0.1625000163		0.7473682952

				30		0.3623188406		0.5645932582		0.6417342668		0.02		0.2068964376						0.4736840111		0.9194313493		0.5990783852		0.5233645251		0.4965517789		0.3870967342		0.0625000063		0.4421051887

				45		0.231884058		0.464114797		0.4996265137		0.0066666667		0.1379309584						0.4210524543		0.8815166545		0.4101382791		0.3224299306		0.3793103867		0.2387096528		0.0375000038		0.2421052224

				60		0.1739130435		0.4066985335		0.4276215161		0.0066666667		0.1034482188						0.3684208975		0.8530806334		0.3271889642		0.257009365		0.3241379668		0.135483857		0.0312500031		0.1578947102

						c/c°15		lnc°/c15		c/c°16		lnc°/c16		c/c°17						lnc°/c17		c/c°18		lnc°/c18		c/c°19		lnc°/c19		c/c°20		lnc°/c20		c/c°21		lnc°/c21		c/c°22		lnc°/c22		c/c°23		lnc°/c23		c/c°24		lnc°/c24		c/c°25		lnc°/c25		c/c°26		lnc°/c26		c/c°27		lnc°/c27		lnc°/c  H

						1		0		1		0		1						0		1		0		1		0		1		0		1.0000000758		0		1.0000000737		0		1.0000000748		0		1.0000001103		0		0.9999998968		0		1.0000001		0		0.9999998316		0		0

						0.6086956522		0.4964368863		0.7751195579		0.2547379933		0.785292599						0.241698893		0.8666666667		0.1431008436		0.5517238335		0.5947076595		0.6842102382		0.3794900428		0.9763033916		0.0239818889		0.8248848534		0.192511474		0.6028037834		0.5061635359		0.6758621435		0.3917661534		0.5741934891		0.5547888504		0.1625000163		1.8170771772		0.7473682952		0.291197183		0.5804740181

						0.3623188406		1.0152306797		0.5645932582		0.5716497041		0.6417342668						0.4435809757		0.02		3.9120230054		0.2068964376		1.5755369125		0.4736840111		0.7472148229		0.9194313493		0.0839998986		0.5990783852		0.5123628294		0.5233645251		0.647477069		0.4965517789		0.7000675131		0.3870967342		0.9490806579		0.0625000063		2.7725886222		0.4421051887		0.8162074417		1.2573606777

						0.231884058		1.4615177824		0.464114797		0.76762335		0.4996265137						0.6938944323		0.0066666667		5.0106352941		0.1379309584		1.9810020206		0.4210524543		0.8649978585		0.8815166545		0.1261113839		0.4101382791		0.8912609101		0.3224299306		1.1318694357		0.3793103867		0.9694004468		0.2387096528		1.4325073075		0.0375000038		3.283414246		0.2421052224		1.4183828441		1.6003054289

						0.1739130435		1.7491998548		0.4066985335		0.899683072		0.4276215161						0.8495167828		0.0066666667		5.0106352941		0.1034482188		2.268684093		0.3684208975		0.9985292512		0.8530806334		0.1589012068		0.3271889642		1.1172174028		0.257009365		1.358642755		0.3241379668		1.1265860304		0.135483857		1.9989027824		0.0312500031		3.4657358028		0.1578947102		1.8458268589		4.4289836178

				time/min		lnc°/c15		lnc°/c16		lnc°/c17		lnc°/c18		lnc°/c19						lnc°/c20		lnc°/c21		lnc°/c22		lnc°/c23		lnc°/c24		lnc°/c25		lnc°/c26		lnc°/c27		lnc°/c  H

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.4964368863		0.2547379933		0.241698893		0.1431008436		0.5947076595						0.3794900428		0.0239818889		0.192511474		0.5061635359		0.3917661534		0.5547888504		1.8170771772		0.291197183		0.5804740181

				30		1.0152306797		0.5716497041		0.4435809757		3.9120230054		1.5755369125						0.7472148229		0.0839998986		0.5123628294		0.647477069		0.7000675131		0.9490806579		2.7725886222		0.8162074417		1.2573606777

				45		1.4615177824		0.76762335		0.6938944323		5.0106352941		1.9810020206						0.8649978585		0.1261113839		0.8912609101		1.1318694357		0.9694004468		1.4325073075		3.283414246		1.4183828441		1.6003054289

				60		1.7491998548		0.899683072		0.8495167828		5.0106352941		2.268684093						0.9985292512		0.1589012068		1.1172174028		1.358642755		1.1265860304		1.9989027824		3.4657358028		1.8458268589		4.4289836178

				time/min		lnc°/c21		lnc°/c17		lnc°/c16		lnc°/c20		lnc°/c24						lnc°/c22		lnc°/c23		lnc°/c15		lnc°/c27		lnc°/c25		lnc°/c19		lnc°/c26		lnc°/c  H		lnc°/c18

				0		0		0		0		0		0						0		0		0		0		0		0		0		0		0

				15		0.0239818889		0.241698893		0.2547379933		0.3794900428		0.3917661534						0.192511474		0.5061635359		0.4964368863		0.291197183		0.5547888504		0.5947076595		1.8170771772		0.5804740181		0.1431008436

				30		0.0839998986		0.4435809757		0.5716497041		0.7472148229		0.7000675131						0.5123628294		0.647477069		1.0152306797		0.8162074417		0.9490806579		1.5755369125		2.7725886222		1.2573606777		3.9120230054

				45		0.1261113839		0.6938944323		0.76762335		0.8649978585		0.9694004468						0.8912609101		1.1318694357		1.4615177824		1.4183828441		1.4325073075		1.9810020206		3.283414246		1.6003054289		5.0106352941

				60		0.1589012068		0.8495167828		0.899683072		0.9985292512		1.1265860304						1.1172174028		1.358642755		1.7491998548		1.8458268589		1.9989027824		2.268684093		3.4657358028		4.4289836178		5.0106352941

				time/min		c/c°21		c/c°17		c/c°16		c/c°20		c/c°24						c/c°22		c/c°23		c/c°15		c/c°27		c/c°25		c/c°19		c/c°26		c/c° H		c/c°18

				0		1.0000000758		1		1		1		1.0000001103						1.0000000737		1.0000000748		1		0.9999998316		0.9999998968		1		1.0000001		1		1

				15		0.9763033916		0.785292599		0.7751195579		0.6842102382		0.6758621435						0.8248848534		0.6028037834		0.6086956522		0.7473682952		0.5741934891		0.5517238335		0.1625000163		0.5596330275		0.8666666667

				30		0.9194313493		0.6417342668		0.5645932582		0.4736840111		0.4965517789						0.5990783852		0.5233645251		0.3623188406		0.4421051887		0.3870967342		0.2068964376		0.0625000063		0.2844036697		0.02

				45		0.8815166545		0.4996265137		0.464114797		0.4210524543		0.3793103867						0.4101382791		0.3224299306		0.231884058		0.2421052224		0.2387096528		0.1379309584		0.0375000038		0.2018348624		0.0066666667

				60		0.8530806334		0.4276215161		0.4066985335		0.3684208975		0.3241379668						0.3271889642		0.257009365		0.1739130435		0.1578947102		0.135483857		0.1034482188		0.0312500031		0.0119266055		0.0066666667

										adsorption time with reactive black5 in presence of s1

		time/min		Abs		slope		c		c°		c/c°		cₒ/c						lncₒ/c

		0		1.14		0.023		49.5652173913		49.56521739		1		1						0

		10		0.652		0.023		28.347826087		49.56521739		0.5719298246		1.7484662576						0.5587389794

		20		0.609		0.023		26.4782608696		49.56521739		0.5342105263		1.8719211822						0.6269652737

		30		0.616		0.023		26.7826086957		49.56521739		0.5403508772		1.8506493506						0.6155365778

		40		0.581		0.023		25.2608695652		49.56521739		0.5096491228		1.9621342512						0.6740327845

		50		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

		60		0.583		0.023		25.347826087		49.56521739		0.5114035088		1.9554030874						0.670596355

										adsorption time with reactive black5 in presence of s2

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		1.004		0.023		43.652173913		49.5652173913		0.8807017544		0.1270362411

		20		0.928		0.023		40.347826087		49.5652173913		0.8140350877		0.2057518086

		30		0.895		0.023		38.9130434783		49.5652173913		0.7850877193		0.2419598231

		40		0.872		0.023		37.9130434783		49.5652173913		0.7649122807		0.2679941175

		50		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

		60		0.889		0.023		38.652173913		49.5652173913		0.7798245614		0.2486863059

												adsorption time with reactive black5 in presence of s3

		time/min		Abs		slope		c		c°		c/c°		lncₒ/c

		0		1.14		0.023		49.5652173913		49.5652173913		1		0

		10		0.365		0.023		15.8695652174		49.5652173913		0.3201754386		1.1388861878

		20		0.332		0.023		14.4347826087		49.5652173913		0.2912280702		1.2336485725

		30		0.295		0.023		12.8260869565		49.5652173913		0.2587719298		1.351808185

		40		0.277		0.023		12.0434782609		49.5652173913		0.2429824561		1.4147660352

		50		0.274		0.023		11.9130434783		49.5652173913		0.2403508772		1.425655435

		60		0.273		0.023		11.8695652174		49.5652173913		0.2394736842		1.4293117462

		time/min		c/c° 1		c/c° 2		c/c° 3

		0		1		1		1

		10		0.5719298246		0.8807017544		0.3201754386

		20		0.5342105263		0.8140350877		0.2912280702

		30		0.5403508772		0.7850877193		0.2587719298

		40		0.5096491228		0.7649122807		0.2429824561

		50		0.5114035088		0.7798245614		0.2403508772

		60		0.5114035088		0.7798245614		0.2394736842
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		Sample no.		P.S		basic no.		k		K REAL

		1		6.12		15		0.03		0.0309

		2		9.2		16		0.016		0.0162

		3		11.05		17		0.014		0.0417

		4		15.8		18		0.095		0.0956

		5		22.19		19		0.041		0.0309

		6		43.19		20		0.018		0.0188

		7		54.23		21		0.002		0.0027

		8		5.21		22		0.018		0.0186

		9		5.41		23		0.023		0.0236

		10		9.4		24		0.02		0.0205

		11		15.2		25		0.032		0.0328

		12		14.38		26		0.069		0.0569

		13		22.78		27		0.03		0.0301

		14		53.53		28		0.0019		0.0691

		15		9.284		H		0.056
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