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Abstract
        Titanium dioxide (TiO2)Was used as photocatalyst for the detoxification of water containing arsenazo dye(AD) which was degraded under UV radiation source. No, degradation It was found that for the arsenazo dye in the dark place in the presence of TiO2.Saveral experiments were performed to optimize the experimental parameters by employing medium pressure mercury lamp (MPML 125W).Firstly ,it has been found that best TiO2 mass was 60 mg which gave the highest rate of degradation. The temperature in the range (283-303) K was studied to evaluate the activation energy of degradation which was 21.0612 KJ/mole .The effect of PH has been studied over the range  (4,6,8,and 9) . It has been found that the  highest degradation rate was at PH=4.                                                                                                                          
الخلاصة
          تم خلال البحث الحالي دراسة الأكسدة الضوئية لتفكك صبغة الازو فنيل باعتبارها مادة ملوثة وقد وجد إن ليس هنالك تفكك للصبغة بالظلام وبوجود TiO2 كعامل مساعد, أجريت مجموعة من التجارب باستخدام الأشعة الفوق البنفسجـية وباستخـدام مصباح الزئبـق المتوسط الضغط وبقدرة (125 واط نوع  (كما  أجريت مجموعة من التجارب لتحديد الظروف المثلى للتفاعل منها تحديد كمية العامل المساعد  TiO2 المثلى حيث وجد إن استخدام 60 mg من العامل الساعد يعطي أعلى قيمة لثابت سرعة التفاعل .تم دراسة تأثير درجة الحرارة على التفاعــل الضوئي وإيجاد طاقـة التنشيط وقد وجد أنها تساوي 21.062 كيلو جول /مول , كما تم دراسة القيمة المثلى للـPH لوسط التفاعل وكانت ضمن PH=4.

Introdoction
    Water resources are limitted in developing countries and there is great need to recycle water and to reuse it in agriculture and industry(1). Solar energy is aboundaut in most developing countries. Solar energy intensity is quite suitable and can be used as a source for the photocatalytic detoxification of polluted water(2). This process may prove to be economically and technologically feasible(1-3) for water treatment and detoxification of water.Photocatalysis has received growing interest over the last few years(4) .                                                                                         
          Titanium dioxide (TiO2) is generally considered to be the best photocatalyst and has the ability to detoxification water from a number of organic pollutant(5) . Anatase (TiO2) has a wide band gap, Eg=3.2 eV (6) ,thus only   light below 400 nm is absorbed and capable to forming (e- /h+ ) pair(7) which recombine in competition with separation to yield a conduction band electron and  valance band hole in less then 30 ps(8) . The presence of oxygen is  very essential for the trapping of photo electrons to reduce recombination pocess, which occurs between (e-cb /h+vb ) pair(9), TiO2 acts as short circuited photoelectrochemical cells and directly oxidize absorbed electron donors or reduce adsorbed electron excerptors by electron and hole transfer at two positions on TiO2 surface.                                                                   
             Photo catalysis is potential technology for the destruction of organic contaminants in water such as aromatic compounds, which present a potential hazard to the environment. Oxidation of organic compounds in aqueous solution is achieved by the reactive hydroxyl radical (OH). Using photocatalysis has mineralized different compounds, among them hydrocarbons(8) ,phenols(10) , chlorophenols(11-12) . 
           The aim of  the present work is to explore the possibility of using solar radiation for the detoxification of different pollutant. Arsenazo dye (AD) (Figure 1) was used as a model compound because it was possible to use UV- visible spectroscopy to monitor the degradation under different conditions such as (TiO2) concentration, different temperature, and PH of the solution.
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Figure (1) : Structural Formula of arsenazo I .
Experimental
Chemicals:
All chemicals were used without further purification. Arsenazo dye was supplied by BDH , Titanium dioxide (P-25) was supplied by Degussa . Double distilled water was used in all experiments.
Instruments:
Medium pressure mercury lamp (MPML) type OSRAM (125 W) was used as source of irradiation.         
photo cell with quartz window was used as vessel and medium pressure mercury lamp (type Osram 125 watt) was used and fit controlling the temperature was adjusted by circulating thermo state was used. Cintra-5 UV Visible spectrophotometer was used to determination the undegarded dye in the λ max (497 nm). The temperature was adjusted dye regulator thermostat (Desaga Frigostat) . The PH of suspension was controlled by using PH meter (Radiometer Copenhagen).
Photodegradation Experiments:

All photodegradation experiments were carried out by irradiating the aqueous suspension of dye by visible light emitted from LPML in the reaction vessel (25 cm3) fitted with quartz window (2 cm2) with continuous stirring of suspension and bubbling of oxygen by using a compressor . The suspensions were irradiated for 75 min. A small quantity (0.5 ml) of suspension was taken and centrefuged and filtrated to remove TiO2 .
To detect the optimum conditions of photodegradation  process , the effect of TiO2 quantity (10-90 mg/25 cm3), dye concentration  (2 x 10-2 -2 x 10-5 M ) , Temperature (283-303 K) , and PH(4,6,8,9) were performed.

Some of experiments were done in the dark in presence of TiO2 for comparison with photodegradation process.                            
Result and Discussion
        Arsenazo (AD) was chosen as a model compound. This is red in the aqueous solution. The UV-visible spectrum show two maxima wave length.  
        The UV-Visible for (AD) in distilled water show two absorption maxima (Figure 2). The first band observed at 361 nm while the second band at 497nm. The second band at 497nm was used to monitor the photo catalysis on the degradation of (AD) to study the optimum condition and the effect of different parameters on the degradation of (AD) under the UV radiation the following experiments were used degradation decay follow a first order kinetics from the slops of 1m(concentration vs. time).                                                                           
Effect of solar Radiation without TiO2 :

The reaction vessel was exposed to the UV radiation without TiO2 for 3hr  . It  was noticed that AD is quite stable under solar condition. This means that light ,O2,and TiO2 are very essential for photocatalytic degradation of arsenazo dye(13) .  
TiO2 Concentration Optimization:

As expected for photocatalytic reaction , the rate of photocatalytic degradation of Arsenazo dye has been increased with the amount of catalyst due to complete absorption of the incident light potentially absorbable by TiO2.                 

Figure (3) shows such behavior, maximum value of rate   has been obtained at 60 mg of TiO2 for 25cm 3 of the solution so that this quantity was chosen to study the effect of other parameters. Using low weight of TiO2produce direct proportional between weight of TiO2 and photocatalytic degradation and this observation can be explained that the number of TiO2 particles are a few as compared with the number of incident photons, so that the rate of degradation has been increased with increasing TiO2 particles, but when the weight of TiO2 more than 60 mg /25 ml , particles form inner filter (14) which absorb high portion of incident light as well as scatters parts of light. 
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Figure (2) : Spectroscopic absorption spectrum of arsenazo dye dissolved in distilled water
Table (1): Rates of arsenazo dye degradation over different weights of 
TiO2 at 283 K .
	Rat of degradation x 106\ mol.L-1S-1
	Weight of TiO2\mg

	3.6
	10

	3.9
	30

	4.2
	60

	3.8
	90
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Figure (3): photocatalytic degradation of (AD) with different weight of TiO2
Effect of PH:
         The PH of the solutions which include 60mg TiO2 and affixed concentration of (AD) were varied. The experiments were performed at the same time, the best degradation was obtained with PH=4.

         Most of photocatalytic reactions are perfomed  in aqueous solution. The PH of the solution effects on the particle size, the surface charge , and the band edge positions of the TiO2 due to it,s amphoteric character . When the PH solution is around 7 the surface of TiO2 is uncharged. While in acidic media .The particle surface is positively charged , in alkaline media , the surface charge is negative(15) according to the following equations:-
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           Positive charge of TiO2 surface enhanced adsorption of an ionic and polar substrates so that the initial photocatalytic rate was increased with increasing PH solution.
            Figure(4) shows that the effect of PH on the degradation of the pollutants is variable and controversial . Where the photocatalytic degradation rate has been decreased with increasing PH . This means that the acidic medium was more suitable for the photocatalytic degradation of (AD) .

Effect of Temperature and Determination of Activation Energy:

A series of experiment have been done over range of temperatures (283-303) K. Their experiments  were carried out under illumination with light of 366 radiations from mercury lamp. The results are show in Table (3) and plotted in Figure (5) .The linear dependence of rate reaction on temperature variations was found in this work .The increased rate of reaction with increasing in the temperature may be attributed to the effect of temperature on the adsorption and desorption processes on the surface of TiO2(16) .                                                                                         
            Arrhenius plots shown in Figure (6). The Activation energy has been calculated from the effect of different temperature on the rate of reaction. The manner in which activation energy for (AD) degradation over TiO2 is 21.062 kJ.mol-1,  so that this energy was independent on the reaction condition led to suggest that , it was the energy  required to promote photoelectrons from the photo catalyst to be trapped at surface by adsorbed oxygen molecules(17) .                            
Table (2): Rates of arsenazo dye degradation in the rang of PH (4-9) by using 60 mg TiO2 at 283 K .
	Rat of degradation x 106 \mol.L-1S-1
	PH

	3.15
	4

	2.81
	7

	2.62
	8

	2.34
	9




Figure(4) : photocatalytic degradation of (AD) under different PH by using 60 mg TiO2 at 298 K .

Table (3): Rates of arsenazo degradation by using 60 mg TiO2 in the rang of temperature (283-303)K.

	Rat of degradation x 106\ mol.L-1Sec-1
	T/K

	4.1
	283

	4.3
	288

	4.9
	293

	5.2
	298

	5.5
	303



Figure(5) : photocatalytic degradation of (AD) by using 60 mg TiO2 under different temperature.




Figure (6) : Temperature dependence for the photocatalytic degradation of arsenazo over  60 mg TiO2
Conclusions

​ TiO2 was used as photocatalyst for the detoxification of (AD) which   was used as a model compound one can conclude the following.The presence of light and TiO2were very necessary in photocatalytic   degradation of (AD) .The ideal weight of The presence of light and TiO2, which gave an optimum efficiency for (AD)degradation is 60 mg/25 ml. The photo degradation has been increased with the amount of catalyst due to complete absorption of the incident light potentially absorbable by TiO2, while using more than 60 mg of TiO2 reduces the rate of photodegradation, due to the formation of inner filter which absorbs high portions of incident light and scatters other part .                                                                         

         The PH of the solution effect on the rate degradation. the rate of photocatalytic degradation was increased with decreased PH solution because the surface of TiO2become positive charge in acidic media and this positive charge was enhanced adsorption of ionic and polar substrates.                                             

          The rate of photocatalytic degradation of (AD) has been increased with increasing temperature, because increase in temperature leads to enhance adsorption and desorption processes which occur on the surface of TiO2.                                          
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				0.083		0.073		-2.6177674531

				0.068		0.058		-2.8478253308

				0.045		0.035		-3.3530112939

				0.031		0.021		-3.8639289642

				0.01		0		0
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						الوزن														PH

		tim		10		30		60		90				tim		4		6		8		9

		0		0.9944314295		0.967758377		0.94177821		0.9756858705				0		1.0849048393		1.1088623965		1.1303065911		1.1490605191

		900		2.52618376		2.52618376		2.52618376		2.7035497294				15		3.0371014303		2.99627208		2.0959485284		1.9176681781

		1800		2.6597392138		2.6597392138		2.7338605397		2.8652202074				30		3.5761950538		3.21945584		2.1807603447		2.1459679604

		2700		2.8139176704		2.8139176704		2.8307278172		3.0164784277				45		4.0752761341		4.606		3.7729407937		3.2974314295

		3600		3.21945584		3.21945584		3.21945584		3.270758377				60		4.82918376		5.29927208		4.82918376		4.9627392138

						Temp

		tim		283		288		293		298		303

		0		1.0702176415		1.0302050983		1.0080395332		0.9495016476		0.94177821

		15		1.5467417733		2.23532916		2.5907339104		2.55150613		2.6177674531

		30		1.8776556348		2.5644118599		3.0581586332		2.7338605397		2.8478253308

		45		2.2734358715		3.0581586332		3.21945584		2.8652202074		3.3530112939

		60		3.7729407937		3.3530112939		3.8174005661		3.3248353407		3.8639289642

						الوزن

		tim		10		30		60		90

		0		0.4		0.4		0.4		0.4

		15		0.35		0.31		0.26		0.29

		30		0.32		0.25		0.19		0.23

		45		0.27		0.17		0.11		0.16

		60		0.19		0.12		0.083		0.1

		75		0.11		0.072		0.053		0.075

				افضل وزن 60

						PH

		tim		4		6		8		9

		0		0.4		0.4		0.4		0.4

		15		0.11		0.12		0.2		0.23

		30		0.09		0.11		0.19		0.2

		45		0.079		0.08		0.1		0.12

		60		0.07		0.075		0.085		0.09

		75		0.062		0.07		0.077		0.083

						Temp

		tim		283		288		293		298		303

		0		0.4		0.4		0.4		0.4		0.4

		15		0.27		0.15		0.11		0.091		0.083

		30		0.21		0.12		0.082		0.078		0.068

		45		0.16		0.09		0.075		0.07		0.045

		60		0.08		0.078		0.057		0.049		0.031

		75		0.057		0.043		0.035		0.013		0.01
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Sheet1

		10

		0.61		0.31				0				-1.1713940191		0				0.365		2.4897959184				0.11		1.028277635				0.1		1.0256410256		0.02532237				0.0000047		-5.3279021421		283		0.0035335689

		0.365		0.065				15				-2.7338605397		15				0.355		2.3921568627				0.1		1.0256410256				0.08		1.0204081633		0.0202063477				0.0000049		-5.30980392		288		0.0034722222

		0.355		0.055				30				-2.9009447261		30				0.34		2.2592592593				0.079		1.0201479214				0.07		1.0178117048		0.0176581165				0.00001		-5		293		0.0034129693

		0.34		0.04				45				-3.21945584		45				0.325		2.1403508772				0.07		1.0178117048				0.068		1.017293998		0.0171492484				0.00002		-4.6989700043		298		0.0033557047

		0.325		0.025				60				-3.68954416		60				0.3		1.9677419355				0.069		1.0175527856				0.02		1.0050251256		0.005013445				0.000023		-4.638272164		303		0.00330033

																										1						1		0						0

		30																								1						1		0				0.047

		0.61		0.27				0				-1.3095692511		0				0.46		4.0666666667				0.12		1.0309278351				0.12		1.0309278351		0.030464696				0.049

		0.46		0.12				15				-2.1206455904		15				0.42		3.2105263158				0.11		1.028277635				0.09		1.0230179028		0.0227610877				0.12

		0.42		0.08				30				-2.52618376		30				0.4		2.9047619048				0.08		1.0204081633				0.08		1.0204081633		0.0202063477				0.2

		0.4		0.06				45				-2.8139176704		45				0.39		2.7727272727				0.079		1.0201479214				0.072		1.0183299389		0.0181672436				0.23

		0.39		0.05				60				-2.99627208		60				0.34		2.2592592593				0.07		1.0178117048				0.05		1.0126582278		0.0125810488

																										1						1		0

																										1						1		0

		60																0.52		6.7777777778				0.2		1.0526315789				0.22		1.0582010582		0.056580545

		0.61		0.21				0				-1.5609289642		0				0.5		5.5454545455				0.19		1.0498687664				0.12		1.0309278351		0.030464696

		0.52		0.12				15				-2.1206455904		15				0.46		4.0666666667				0.1		1.0256410256				0.09		1.0230179028		0.0227610877

		0.5		0.1				30				-2.303		30				0.42		3.2105263158				0.08		1.0204081633				0.08		1.0204081633		0.0202063477

		0.46		0.06				45				-2.8139176704		45				0.4		2.9047619048				0.072		1.0183299389				0.07		1.0178117048		0.0176581165

		0.42		0.02				60				-3.91272792		60												1						1		0

																										1						1		0

		90																0.31		2.0333333333				0.23		1.0610079576				0.3		1.0810810811		0.0779755895

		0.61		0.36				0				-1.0218353407		0				0.292		1.9182389937				0.2		1.0526315789				0.21		1.055408971		0.0539380595

		0.31		0.06				15				-2.8139176704		15				0.28		1.8484848485				0.12		1.0309278351				0.2		1.0526315789		0.051302537

		0.292		0.042				30				-3.1706568842		30				0.27		1.7941176471				0.09		1.0230179028				0.1		1.0256410256		0.02532237

		0.28		0.03				45				-3.5071897504		45				0.25		1.6944444444				0.08		1.0204081633				0.09		1.0230179028		0.0227610877

		0.27		0.02				60				-3.91272792		60																		1		0

																																1		0

																														0.35		1.095890411		0.0915836932

																														0.3		1.0810810811		0.0779755895

		0		1.1713940191				1.5609289642		1.3095692511																				0.29		1.0781671159		0.0752760462

		15		2.7338605397				2.1206455904		2.1206455904																				0.15		1.038961039		0.0382281

		30		2.9009447261				2.303		2.52618376																				0.1		1.0256410256		0.02532237

		45		3.21945584				2.8139176704		2.8139176704

		60		3.68954416				3.91272792		2.99627208

		10

		4		3.99		0		0		1.3840405788		1.381530715		1.3790145371		1.381530715

		0.09		0.08		15		900		-2.52618376		-2.52618376		-2.52618376		-2.6597392138

		0.075		0.065		30		1800		-2.7338605397		-2.6597392138		-2.6597392138		-2.8139176704

		0.069		0.059		45		2700		-2.8307278172		-2.8139176704		-2.8139176704		-2.99627208

		0.05		0.04		60		3600		-3.21945584		-3.21945584		-3.21945584		-3.21945584

		30

		4		3.98		0		0

		0.1		0.08		15		900

		0.09		0.07		30		1800

		0.08		0.06		45		2700

		0.06		0.04		60		3600

								تاثير الوزن						60

								اللوزن المثل 60						4		3.97

						WT								0.11		0.08		0		0

				10		30		60		90				0.1		0.07		15		900

		900		0.9123651177		1.4030764404		1.9139941108		0.7098043604				0.09		0.06		30		1800

		1800		0.8723525745		1.166645067		1.7132872561		0.6515249527				0.07		0.04		45		2700

		2700		0.8151838612		1.0665435743		1.4030764404		0.6144770065								60		3600

		3600		0.7611068974		1.0200151761		1.166645067		0.5846186641				90

		4500		0.6770086291		0.8151838612		1.0665435743		0.5274499508				4		3.98		0		0

														0.09		0.07		15

														0.08		0.06		30

														0.07		0.05		45

														0.06		0.04		60

								تاثير الPH

						PH		PH=

				4		6		8		9

		900		0.0278902282		0.030464696		0.051302537		0.0592300305

		1800		0.02532237		0.0278902282		0.048673941		0.051302537

		2700		0.0199512322		0.0202063477		0.02532237		0.030464696

		3600		0.0176581165		0.0199512322		0.0202063477		0.0227610877

		4500		0.0174036501		0.0176581165		0.0181672436		0.0202063477

								تاثير درجة الحرارة

				283		288		293		298		303

		900		0.02532237		0.030464696		0.056580545		0.0779755895		0.0915836932

		1800		0.0202063477		0.0227610877		0.030464696		0.0539380595		0.0779755895

		2700		0.0176581165		0.0202063477		0.0227610877		0.051302537		0.0752760462

		3600		0.0171492484		0.0181672436		0.0202063477		0.02532237		0.0382281

		4500		0.005013445		0.0125810488		0.0176581165		0.0227610877		0.02532237

				0.4*10-5		0.5*10-5		1*10-5		2*10-5		2.3*10-5

				1/T

		3.533		-1.3279021421

		3.472		-1.30980392

		3.412		-0.920818754

		3.335		-0.6989700043

		3.33		-0.638272164
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		2.55		10.1071428571						2.64		53.8				2.55		15.1666666667

		2.29		5.2407407407						2.42		9.962962963				2.38		7.8

		2.22		4.6393442623						2.35		7.9117647059				2.21		5.25

		2.18		4.3538461538						2.22		5.7234042553				2.25		5.6875

		1.1		1.6358381503						2.11		4.6379310345				2.31		6.5

				1		0						1		0				1		0

				1		0						1		0				1		0

		2.61		12.8636363636						2.65		67.25				2.64		34

		2.35		5.8958333333						2.53		16.8125				2.44		9.7142857143

		2.23		4.7166666667						2.39		8.9666666667				2.42		9.0666666667

		2.16		4.223880597						2.35		7.9117647059				2.17		4.9454545455

		1.99		3.369047619						2.22		5.7234042553				2.09		4.3174603175

				1		0						1		0				1		0

										2.55		14.4210526316				2.42		12

										2.53		13.0476190476				2.23		6.4390243902

										2.49		10.96				2.01		4.1904761905

										2.46		9.7857142857				1.9		3.5675675676

										2.24		5.48				1.8		3.1428571429

																		1		0

				1		0														0

		2.67		17.6875						2.59		33.375						1		0

		2.52		9.1290322581						2.51		16.6875				2.52		13

		2.32		5.5490196078						2.44		11.6086956522				2.32		6.6585365854

		2.16		4.223880597						2.3		7.2162162162				2.13		4.55

		2.1		3.8767123288						2.21		5.8043478261				2.1		4.3333333333

				1		0								0		2.08		4.2

				1		0								0

		2.43		7.075						2.62		22.8333333333

		2.37		6.152173913						2.57		16.1176470588

		2.17		4.2878787879						2.499		11.3692946058

		2.11		3.9305555556						2.35		7.0256410256

		1.94		3.1797752809						2.26		5.7083333333

				1		0

				1		0

		2.48		8.0857142857

		2.42		6.9024390244

		2.32		5.5490196078

		2.19		4.421875

		2.15		4.1617647059

						WT		افضل وزن

				10		50		100		150		200

		900		2.3136592148		2.5548647271		2.873375841		1.956920001		2.0904754549

		1800		1.6567613321		1.7745655913		2.2118581801		1.8171328746		1.932222939

		2700		1.534849551		1.5513818314		1.7139300455		1.4560544775		1.7139300455

		3600		1.4713247007		1.4410138904		1.4410138904		1.3690274217		1.4868316809

		4500		1.38		1.2148489652		1.3552316142		1.1570189757		1.426196135
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		0.05		-0.04		0.04		-3.21945584

						0

		90				0

		0.6		-0.577		0.577		-0.5500121023
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		15		0.11		0.1		0.09		0.09

		30		0.1		0.09		0.075		0.08

		45		0.09		0.08		0.069		0.072
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		tim		283		288		293		298		303
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				0.09		0.007		-4.9627392138

				0.083		0		0		0
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				0.4		0.343		-1.0702176415

				0.27		0.213		-1.5467417733

				0.21		0.153		-1.8776556348

				0.16		0.103		-2.2734358715

				0.08		0.023		-3.7729407937

				0.057		0		0		0
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				288				0		0

				0.4		0.357		-1.0302050983

				0.15		0.107		-2.23532916
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				0.11		0.075		-2.5907339104
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				0.4		0.387		-0.9495016476

				0.091		0.078		-2.55150613
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				0.07		0.057		-2.8652202074

				0.049		0.036		-3.3248353407

				0.013		0		0		0
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				303				0		0				900		0.94177821		1.2380974108		1.1149425379		1.0586212196		1.1241326197

				0.4		0.39		-0.94177821						1800		2.6177674531		1.4273735103		1.4357432679		1.5753202944		1.5373942268

				0.083		0.073		-2.6177674531						2700		2.8478253308		1.5609289642		1.7262827347		1.9881325338		1.8646660991
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						الوزن														PH

		tim		10		30		60		90				tim		4		6		8		9

		0		0.9944314295		0.967758377		0.94177821		0.9756858705				0		1.0849048393		1.1088623965		1.1303065911		1.1490605191

		900		2.52618376		2.52618376		2.52618376		2.7035497294				15		3.0371014303		2.99627208		2.0959485284		1.9176681781

		1800		2.6597392138		2.6597392138		2.7338605397		2.8652202074				30		3.5761950538		3.21945584		2.1807603447		2.1459679604

		2700		2.8139176704		2.8139176704		2.8307278172		3.0164784277				45		4.0752761341		4.606		3.7729407937		3.2974314295

		3600		3.21945584		3.21945584		3.21945584		3.270758377				60		4.82918376		5.29927208		4.82918376		4.9627392138

						Temp

		tim		283		288		293		298		303

		0		1.0702176415		1.0302050983		1.0080395332		0.9495016476		0.94177821

		15		1.5467417733		2.23532916		2.5907339104		2.55150613		2.6177674531

		30		1.8776556348		2.5644118599		3.0581586332		2.7338605397		2.8478253308

		45		2.2734358715		3.0581586332		3.21945584		2.8652202074		3.3530112939

		60		3.7729407937		3.3530112939		3.8174005661		3.3248353407		3.8639289642

						الوزن

		tim		10		30		60		90

		0		0.4		0.4		0.4		0.4

		15		0.35		0.31		0.26		0.29

		30		0.32		0.25		0.19		0.23

		45		0.27		0.17		0.11		0.16

		60		0.19		0.12		0.083		0.1

		75		0.11		0.072		0.053		0.075

				افضل وزن 60

						PH

		tim		4		6		8		9

		0		0.4		0.4		0.4		0.4

		15		0.11		0.12		0.2		0.23

		30		0.09		0.11		0.19		0.2

		45		0.079		0.08		0.1		0.12

		60		0.07		0.075		0.085		0.09

		75		0.062		0.07		0.077		0.083

						Temp

		tim		283		288		293		298		303

		0		0.4		0.4		0.4		0.4		0.4

		15		0.27		0.15		0.11		0.091		0.083

		30		0.21		0.12		0.082		0.078		0.068

		45		0.16		0.09		0.075		0.07		0.045

		60		0.08		0.078		0.057		0.049		0.031

		75		0.057		0.043		0.035		0.013		0.01

		tim		10		50		100		150		200

		0		2.84		2.84		2.84		2.84		2.84

		15		2.48		2.61		2.55		2.43		2.67

		30		2.42		2.35		2.29		2.37		2.52

		45		2.32		2.23		2.22		2.17		2.32

		60		2.19		2.16		2		2.11		2.16

		75		2.15		1.99		1.7		1.94		2.1

		tim		283		288		293		298		303

		0		2.84		2.84		2.84		2.84		2.84

		15		2.56		2.47		2.35		2.24		2.17

		30		2.31		2.25		2.19		2.1		1.96

		45		2.15		2.1		1.96		1.72		1.64

		60		1.9		1.73		1.65		1.55		1.42

		75		1.8		1.62		1.48		1.32		1.21

		tim		4		7		8		9

		0		2.84		2.84		2.84		2.84

		15		2.33		2.45		2.49		2.53

		30		2.15		2.27		2.37		2.42

		45		2.01		2.14		2.25		2.31

		60		1.74		1.91		2.11		2.21

		75		1.53		1.75		1.92		2.02
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10  mg

50  mg

100  mg

150  mg

200  mg



		



283  K

288  K

293  K

298  K
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4  PH

7  PH

8  PH

9  PH
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