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Abstract
The prepared activated carbon from hazelnut shells (HS) was used to remove the reactive red 2 dye (RR 2) from aqueous solutions, the adsorption behavior of dye onto the porous carbon was studied by varying parameters such as different doses, pH, contact time and temperature. The amounts of reactive red 2 dye adsorbed increased with an increased temperature. Adsorption isotherms of reactive red 2 dyes on activated carbon were determined and correlated with common isotherms equations. It was found that the Langmuir and Freundlich model appears to fit the isotherm data. The maximum adsorption capacity of dye was 8.67 mg/g at 45 oC and pH 3. The thermodynamic parameters (ΔGo, ΔHo, ΔSo) were also determined from the temperature dependence, the results showed that the process of adsorption reactive red 2 dye was spontaneous and endothermic process and an increase in temperature favored the adsorption.
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الخلاصة 
في هذا البحث تم استخدام الكاربون المنشط المحضر من قشور البندق كمادة امتزاز لإزالة الصبغة الفعالة الحمراء من محاليلها المائية، حيث درس سلوك عملية الامتزاز للصبغة على دقائق الكاربون بواسطة عدة عوامل مثلا كميات مختلفة من المادة المازة ، الدالة الحامضية ، زمن الاتزان  و درجة الحرارة .  من خلال النتائج وجد ان الكمية الممتزة من  الصبغة الفعالة الحمراء تزداد مع زيادة درجة الحرارة . تم تحديد ايزوثيرم الامتزاز للصبغة الفعالة الحمراء على الكاربون المنشط  ومعرفة خطيته مع معادلات الايزوثيرم  ووجد انه مطابق لايزوثيرم فرنلش ولانكميور .
اعلى سعة لامتزاز الصبغة هي (8.67 mg/g) عند درجة حرارة 45 oC ودالة حامضية   pH 3 . 
الدوال الثرموديناميكية  (ΔGo, ΔHo, ΔSo)     ايضا حسبت من خلال تغير درجة الحرارة ,النتائج بينت ان امتزاز الصبغة الفعالة الحمراء هي عملية تلقائية وماصة للحرارة  و ان زيادة درجة الحرارة تعطي افضل امتزاز للصبغة . 
مفتاح الكلمات: الصبغة الفعالة الحمراء , الامتزاز ,الكاربون المنشط ,ايزوثيرم , قشور البندق 
Introduction
Many industries, such as dyestuffs, textile, paper and plastics, shown a significant increase in the use of organic dyes as coloring materials, and also consume substantial volumes of water (1). The reactive dyes, which represent the largest class of dyes used in processing industries, are almost azo compounds, have  molecules with one or several azo (N=N) bridges linking substituted aromatic structures. These dyes are designed to be chemically and photolytically stable; they exhibit a high resistance to microbial degradation and are highly persistent in natural environment (2).   

Many of these dyes are also toxic and  can cause dermatitis, skin  irritation (3) and also provoke cancer (4) and mutation in humans (5).even carcinogenic and this 
poses a serious hazard to aquatic living organisms(6,7) . Due to, it is important to remove these pollutants from the organic content of industrial effluents, it is necessary to eliminate dyes from wastewater before it is discharged using (8). Various processes for color removal include physical, chemical and biological schemes such as ion exchange (9, 10), advanced oxidation (11–13), filtration, and adsorption (14, 15). Adsorption has been found efficient process to other techniques for water re-use in terms of initial cost, simplicity of design, use of operation and insensitivity to toxic substances (16). Adsorption has been used extensively in industrial process for separation and purification. The removal of coloured and colourless organic pollutants from industrial wastewater is considered as an important application of adsorption processes (17). Different adsorbents have been proposed for the removal of dyes from aqueous solutions such as silicas (18), activated clay (19), banana pith (20), natural zeolite and activated carbon (16), have been investigated as low-cost adsorbent and were successfully employed for the removal of dyes from aqueous solutions. Activated carbons (AC) are an effective adsorbent for many pollutant compounds (organic, inorganic, and biological) (21). Activated carbons can be prepared from a large variety of carbon containing feedstocks. The most common feedstocks for the commercial production of activated carbons are anthracite and bituminous coal, lignite, peat, wood, coconut fiber, rice husk, nut shells and hazelnut shells, especially if the adsorbent is inexpensive , readily and and renewable additional source of activated carbons (22-24). Hazelnut shells are the most popular adsorbent and have been used widely (25). In this study, the ability of activated carbon derived from  hazelnut shell as low cost and an abundantly available  adsorbent  was used to remove  the Reactive red 2 dyes from aqueous solution , also to study the adsorption isotherm model .
Materiala and Methods
Adsorbate: Reactive red 2 dyes (RR2), 2,7-Naphthalenedisulfonicacid,5-[(4,6-dichloro-1,3,5-triazin-2-yl)  amino] -4- hydroxy-3- (2-phenyldiazenyl)-,sodium salt (1:2) was used as an adsorbate and without future purification to use. Distilled water was used to prepare all the solutions and reagents. Reactive red 2 dye has a chemical formula of C19H10Cl2N6Na2O7S2, with molecular weight of 615.33 g/mol. The chemical structure of reactive red 2 dyes is illustrated in (Fig. 1).
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Fig. 1: Chemical structure of Reactive Red 2 dyes

Preparation of activated carbon: Hazelnut shells were washed with distilled water to remove dust like impurities and dried at 110oC. Hazelnut shells with the desired particle sizes were treated with 50% (wt.) H3PO4 solution as   activating agent at 25oC for 24 hours. After that was carbonized for 2 hours at a heating rate of 20oC/min to reach carbonization temperatures of 500 ºC. After 2 hours of carbonization time, was cooled. The activated carbon product was washed with distilled water until the pH of the washing solution reached 6 and then dried at 110oC. Hazelnut shells were crushed and the resulting particles were sieved by using the sieve (200 mesh) to obtain particle size (75μm). After that using in the adsorption experiments.
Batch adsorption studies: To study the effect of parameters such as amount of preparation activated carbon (PAC), initial pH, contact time and temperature for the removal of reactive red 2 dyes, batch adsorption experiments were carried out. The effect of initial pH on dye removal was studied over the pH range of 3-11. The initial pH of the dye solution was adjusted by the addition of 0.1N solution of HCl and NaOH. 100 mL of dye solution (Co=20 mg/L) was agitated with 0.25 g of activated carbon using shaker water bath (Memmert) at 25 oC. Agitation was made for (80min). The adsorption isotherm experiments were carried out by agitating 100 mL dye solutions of concentration of reactive red 2 dyes 20 mg/L. Equal mass of (0.25 g) activated carbon was added to each flask and kept in an isothermal shaker (15, 25, 35, 45 oC). After agitation, the dye solutions were separated from the adsorbed by centrifugation at 6,000 rpm for 15 minutes and filtere to remove the particles. A second centrifuge was found necessary to remove fine particle of the adsorbed, the dye concentrations in the supernatant solutions were measured by using shimadzu 1650 PC. UV-visible spectrophotometer at 541 nm. Langmuir and Freundlich equations were employed to study the adsorption equilibrium. Samples were pipetted out at different time intervals and the concentrations of the solutions were determined. The efficiency of reactive red 2 dyes, % Removal, was calculated as (26):
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Where Co (mg/L) and Ct (mg/L) are the initial reactive red 2 dyes concentration and reactive red 2 dyes concentration  after shaked with (PAC) at time t, respectively.
Results and Discussion
Calibration Curve of (Reactive Red 2 dye): The calibration curve of Reactive Red 2 dye was constructed using different concentrations of dye solutions in distilled water, in the range of (5-40) mg/L.

 The absorbances were measured at the maximum absorbance wave length        (ג max) (541nm) as shown in (Fig.2)
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Fig.2: Calibration curve of Reactive Red 2 dye

Effect of contact time on reactive red 2 dye removal: The adsorption rate, obtained for reactive red 2 dyes adsorption on (PAC) was observed by increased of the amount of (PAC) shells within the adsorption medium with contact time. The time necessary to reach equilibrium for the removal of the reactive red 2 dyes molecules at different doses of (0.05, 0.1, 0.15, 0.2, 0.25 and 0.3 g) by (PAC) from aqueous solution was established about 30 minutes. After equilibrium, the amount of (PAC) did not change significantly with time in (Fig. 3). At 20 mg/L of reactive red 2 dyes, the removal rate in the first varies from 47% to 71% of the maximum removal onto hazelnut shells (27, 28). The surface of (PAC) may contain a large number of active sites and the solute adsorption can be related to the active sites on equilibrium time. Also up to    68-71% of the total amount of reactive red 2 dyes adsorption was found to occur in the first rapid phase (30 min). The higher adsorption rate at the initial period (first 30 min) may be due to number of vacant sites available at the initial stage. As a result there exist concentration gradients between adsorbate in solution and onto adsorbent surface. 
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Fig. 3: Effect of contact time: with amount of (PAC) (0.05, 0.15 and 0.25 g) at on optimum condition: dye concentration 20 mg/L, pH 6, and temperature 25˚C.

Effect of pH on reactive red 2 dye adsorption: The pH of the solution was an important role in the adsorption of dye onto suspended particles. The pH of the solution affects the surface charge of the adsorbents as well as the degree of ionization of different pollutants. The hydrogen ion and hydroxyl ions are adsorbed quite strongly and therefore the adsorption of other ions is affected by the pH of the solution. Change of pH 
affects the adsorptive process through dissociation of functional groups on the adsorbent surface active sites. This subsequently leads to a shift in reaction kinetics and equilibrium characteristics of adsorption process (29). The effects of initial pH on the percentage of removal of the Reactive Red 2  dye using PAC adsorbents were evaluated within the pH range between 3 and 11  as shown in (Fig. 4). 

[image: image5.png]288288882 ¢9-°
SO ®RK®®M»I N

(%) Ienoway aAp zyy

12

10

pH





Fig. 4: Effect of pH on adsorption of reactive red 2 dyes at on optimum condition: dye concentration 20 mg/L, amount of (PAC) (0.25g), and temperature 25˚C.

Two possible mechanisms of adsorption of reactive red 2 dyes on the (PAC) adsorbent may be considered: (a) electrostatic interaction between the adsorbent and the reactive red 2 dyes molecule, (b) a chemical reaction between the reactive red 2 dyes and the adsorbent. The results shows the adsorption increase with decrease  pH value due to  an acidic pH the H+ ion concentration in the system increased and the surface of the (PAC) acquired positive charge by absorbing H+ ions. As the pH of the system increases, the number of negatively charged sites increases. Surface sites on the (PAC) do not favour the adsorption of reactive red 2 dyes anions due to the electrostatic repulsion. Also lower adsorption of reactive red 2 dyes at alkaline pH is due to the presence of excess OH¯ ions. The most effective pH was 3 and it was used in further studies.
Effect of adsorbent dosage: Removal of colors directly depends on the mass of hazelnut shells. The study of (PAC) dosages for removal of the reactive red 2 dyes from aqueous solution was carried out using mass of (PAC) adsorbent ranging from 0.05 to 0.3 g and fixing the initial reactive red 2 dyes concentration at 20 mg/L. It was observed that highest amount of reactive red 2 dyes removal was attained for adsorbent mass of at  0.2 gm (PAC) equivalent of 20 mg/L of reactive red 2 dye  as shown in  (Fig. 5).
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Fig. 5: Effect of hazelnut shells amount on reactive red 2 dyes removal, dye concentration 20 mg/L, pH = 6, and temperature 25˚C.

Effect of Temperature: As various reactive red 2 dyes effluents are discarded at relatively high temperature (15- 45)oC, so temperature will be an important design parameter affecting the adsorption  process in the real application adsorption by reactive red 2 dyes in future. The effect of temperature (Fig. 6) was studied in the temperature rang 15- 45±1oC at pH=6 of reactive red 2 dyes. It was found that percent removal of reactive dye increased with increase of temperature.

[image: image7.png]log Kd

25 4

2.49 -

248 -

2.47 -

2.46 -

245 -

2.44

3.1

3.2

33
(1000/T)K

3.5





Fig. 6: Effect of temperature on reactive red 2 dyes removal, dye concentration 20 mg/L , amount of PAC (0.25 g/100 mL), at pH= 6.

The calculated thermodynamic parameters are presented in (Table 1). The positive value of ΔHo indicated that the adsorption of Reactive Red 2 dye on (PAC) was endothermic and chemical in nature that indicating the chemisorptions process. The negative values of ΔGo decreasing with the increase of temperature indicated more efficient adsorption at higher temperature and the spontaneity of the adsorption process over the temperature range tested. 

The positive value of ΔSo reflected the affinity of the (PAC) for Reactive Red 2 dye indicates an irregular increase of the randomness at the solid/liquid interface during the sorption of Reactive Red 2 dye on to (PAC)  
Table 1: Thermodynamic parameters of adsorption of Reactive 
Red 2 dye on (PAC).
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	288
	55.400
	-13.495
	2.468

	298
	55.392
	-14.047
	

	308
	55.427
	-14.611
	


Adsorption isotherms: The adsorption isotherm indicates how the molecules distribute between the liquid phase and the solid phase when the adsorption process reaches equilibrium state. The analysis of the isotherm data by fitting them to different isotherm models is an important step to find the suitable model that can be used for design purposes. Adsorption isotherm is basically important to describe how solutes interact with adsorbents, and is critical in optimizing the use of adsorbents (30), (Fig. 7) shows equilibrium adsorption isotherms of reactive red 2 dyes on to the prepared activated carbon from hazelnut shells at different temperatures.
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Fig.7: Adsorption isotherms of reactive red 2 dyes on (PAC) at different temperatures (Co=5-30 mg/L,V=100 mL, m=0.25g,pH=6)

The adsorption equilibrium increased with an increase of temperature. This suggests that the adsorption process is endothermic in nature when temperature was increased from 15 to 45 oC. Increasing the temperature is known to increase the rate of diffusion of the adsorbate molecules across the external boundary layer and in the internal pores of the adsorbent particle. The enhancement in the adsorption capacity might be due to the chemical interaction between adsorbate and adsorbent, creation of some new adsorption sites or the increased rate of intraparticle diffusion of dye molecules into the pores of the activated carbon at higher temperatures (30,31). Various isotherm equations have been used to describe the equilibrium nature of adsorption. Two well known isotherm equations, the Langmuir and Freundlich, have been applied for reactive red 2 dyes adsorption. The linearized Langmuir equation is represented as follows (32):
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Where , qe (mg/g) is amounts of reactive red 2 dyes adsorbed per amount of (PAC) at equilibrium, qm (mg/g) is the monolayer adsorption capacity, KL (L/mg) is the Langmuir adsorption constant related to the free energy of adsorption and Ce (mg/L) is equilibrium  reactive red 2 dyes concentration in the solution. As seen from (Table 2) the Langmuir equation represents the adsorption process very well. The correlation coefficients (R2) were found to be higher than 0.97, In all of the temperatures. This confirmed that the Langmuir isotherm was favorable for adsorption of reactive red 2 dyes on (PAC). The maximum adsorption capacities were found to be 8.07, 8.31, 8.55 and 8.67 mg/g at 15, 25, 35 and 45 oC, respectively as shown in (Fig. 8) Maximum adsorption capacities of activated carbon increased with increased temperature. Conformation of the experimental data into Langmuir isotherm equation indicated the homogeneous nature of the surfaces of the activated carbon. 
	T(K)
	R2

	qm
	KL


	283
	0.9772
	12.2399
	0.0044

	298
	0.9630
	24.0963
	0.0030

	308
	0.9892
	76.3358
	0.0012

	318
	0.9914
	136.9863
	0.0009


Table 2: Langmuir parameters for reactive red 2 dyes adsorption
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Fig. 8: Langmuir plots for adsorption of reactive red 2 dyes at different temperatures.

The Freundlich isotherm is an empirical equation used to describe heterogeneous systems. The Freundlich isotherm is given in logarithmic form as (32):
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Where KF is a Freundlich constant indicative of the relative adsorption capacity of the adsorbent (mg/g) (L/mg) 1/n and 1/n is the adsorption intensity. KF and 1/n can be determined from the linear plot of log qe vs. log Ce (Fig. 9) (33,34). (Table 3) show the Freundlich parameters for reactive red 2 dyes adsorption
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Fig. 9: Freundlich plots for adsorption of reactive red 2 dyes at different temperatures.
Table 3: Freundlich parameters for reactive red 2 dyes adsorption

	T(K)
	R2

	KF

	n



	283
	0.9849
	1.90
	0.842

	298
	0.9741
	1.27
	0.946

	308
	0.9827
	1.02
	1.013

	318
	0.9875
	1.28
	1.090


Conclusions
In this study, activated carbon was produced from hazelnut shells by chemical activation and used for the removal of reactive red 2 dyes from aqueous solutions. Adsorption was influenced by various parameters such as amount of hazelnut shells, initial pH, contact time and temperature. The maximum adsorption of reactive red 2 dyes by activated carbon occurred at an initial pH of 3. The adsorption increased with increasing temperature. The Langmuir and Freundlich adsorption isotherm models were used for the description of the adsorption equilibrium. The equilibrium data fitted very well in a Langmuir and Freundlich isotherm equations. The present study concludes that the hazelnut shells could be employed as low-cost adsorbents for the removal of reactive red 2 dyes from aqueous solution in general.

The thermodynamic parameter, enthalpy of adsorption are determined, the positive  value of ΔHo indicated that the adsorption  of Reactive Red 2 dye on (PAC) was endothermic  and and chemical in nature ,value of Gibbs's free energy changes  indicate the spontaneous nature of the process, positive ΔSo values indicates that  increase of the randomness at the PAC-solution interface during the adsorption.
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ورقة1

		

		0		0

		5		0.158

		10		0.35

		15		0.464

		20		0.672

		25		0.819

		30		0.985

		35		1.201

		40		1.324

		C0		Abs.0		Abs.		intersept		slop		Ce		Qe		Log Ce		Log Qe

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829

		15		0.464		0.152		0.0063		0.0335		4.3492537313		4.2602985075		0.6384147447		0.62944003

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795

								intersept		slop		Ce		E%

		Ph		Abs.		C0

		2		0.16		20		0.0063		0.0335		4.5880597015		77.0597014925

		3.2		0.172		20		0.0063		0.0335		4.9462686567		75.2686567164

		4.37		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522

		7.57		0.195		20		0.0063		0.0335		5.6328358209		71.8358208955

		9.2		0.197		20		0.0063		0.0335		5.6925373134		71.5373134328

		11		0.2		20		0.0063		0.0335		5.7820895522		71.0895522388

						Ph		E%

						2		77.0597014925

						3.2		75.2686567164

						4.37		72.5820895522

						7.57		71.8358208955

						9.2		71.5373134328

						11		71.0895522388

																																																		0.672

																																										TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.561		0.0063		0.0335		16.5582089552		17.2089552239		20

																						E%																				20		0.496		0.0063		0.0335		14.6179104478		26.9104477612		20

		TIME		Abs.		intersept		slop		Ce		E%		C0				TIME		0.25 gm		0.15 gm		0.05 gm																		30		0.4144		0.0063		0.0335		12.1820895522		39.0895522388		20

		0		0		0		0		0		0		0				0		0		0		0																		40		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		10		0.361		0.0063		0.0335		10.5880597015		47.0597014925		20				10		47.0597014925		35.1194029851		17.2089552239																		50		0.398		0.0063		0.0335		11.6925373134		41.5373134328		20

		20		0.296		0.0063		0.0335		8.647761194		56.7611940299		20				20		56.7611940299		44.8208955224		26.9104477612																		60		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		30		0.2144		0.0063		0.0335		6.2119402985		68.9402985075		20				30		68.9402985075		52.5223880597		39.0895522388																		70		0.396		0.0063		0.0335		11.6328358209		41.8358208955		20

		40		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				40		71.0895522388		54.671641791		41.2388059701																		80		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		50		0.198		0.0063		0.0335		5.7223880597		71.3880597015		20				50		71.3880597015		54.7014925373		41.5373134328

		60		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				60		71.0895522388		56.1641791045		41.2388059701

		70		0.196		0.0063		0.0335		5.6626865672		71.6865671642		20				70		71.6865671642		54.6865671642		41.8358208955

		80		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				80		71.0895522388		56.1641791045		41.2388059701																		TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.441		0.0063		0.0335		12.976119403		35.1194029851		20

																																										20		0.376		0.0063		0.0335		11.0358208955		44.8208955224		20

																																										30		0.3244		0.0063		0.0335		9.4955223881		52.5223880597		20

																																										40		0.31		0.0063		0.0335		9.0656716418		54.671641791		20

																																										50		0.3098		0.0063		0.0335		9.0597014925		54.7014925373		20

																																										60		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

																																										70		0.3099		0.0063		0.0335		9.0626865672		54.6865671642		20

								intersept		slop		Ce		E%						E%																						80		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

		Ph		Abs.		C0

		3		0.113		20		0.0063		0.0335		3.1850746269		84.0746268657						84.0746268657

		5		0.162		20		0.0063		0.0335		4.647761194		76.7611940299				5		76.7611940299

		6		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522				6		72.5820895522

		7.57		0.27		20		0.0063		0.0335		7.871641791		60.6417910448				7.57		60.6417910448

		9.2		0.33		20		0.0063		0.0335		9.6626865672		51.6865671642				9.2		51.6865671642

		11		0.366		20		0.0063		0.0335		10.7373134328		46.3134328358				11		46.3134328358

		Co		Abs.		intersept		slop		m		Ce		E%						m		qe

				0		0		0		0				0

		20		0.391		0.0063		0.0335		0.05		11.4835820896		42.5820895522						0.05		18.823880597

		20		0.301		0.0063		0.0335		0.1		8.7970149254		56.0149253731						0.1		10.5462686567

		20		0.244		0.0063		0.0335		0.15		7.0955223881		64.5223880597						0.15		8.0059701493

		20		0.2		0.0063		0.0335		0.2		5.7820895522		71.0895522388						0.2		7.1089552239

		20		0.189		0.0063		0.0335		0.25		5.4537313433		72.7313432836						0.25		5.9379104478

		20		0.185		0.0063		0.0335		0.3		5.3343283582		73.328358209						0.3		4.9880597015

		Co		slope		intercept		Abs.		Ce		Qe		Kd		log Kd		t		T		1/T)*1000		log Kd

		20		0.0335		0.0063		0.208		6.0208955224		5.591641791		279.5820895522		2.4465093464		15		288.15		3.4704147146		2.4465093464

		20		0.0335		0.0063		0.192		5.5432835821		5.7826865672		289.1343283582		2.4610996577		25		298.15		3.3540164347		2.4610996577

		20		0.0335		0.0063		0.174		5.0059701493		5.9976119403		299.8805970149		2.4769483668		35		308.15		3.2451728055		2.4769483668

		20		0.0335		0.0063		0.161		4.6179104478		6.1528358209		307.6417910448		2.4880453311		45		318.15		3.14317146		2.4880453311

		T		Kd		ln Kd		R		AG		AS		AH

		288.15		279.5820895522		5.6332959509		8.314		-13.4955693737		55.4004371942		2.4680666038

		298.15		289.1343283582		5.6668913841		8.314		-14.0471986006		55.3924709187		2.4680666038

		308.15		299.8805970149		5.7033843855		8.314		-14.6118375272		55.4272404056		2.4680666038

		318.15		307.6417910448		5.7289360901		8.314		-15.1536036958		55.3879311632		2.4680666038

		AH

		2.4680666038

								Ph=6				25

		C0		Abs.0		Abs.		intersept		slop		Ce		298 K		Log Ce		298 K		1/ce		298 K

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451		0.5611390285		0.7769016698

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829		0.3500522466		0.3499791057

		15		0.464		0.172		0.0063		0.0335		4.9462686567		4.2602985075		0.6942777014		0.62944003		0.2021726011		0.2347253363

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156		0.1477723864		0.1889239792

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953		0.1299961195		0.1444463608

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795		0.1085195983		0.1202786155

																		15

		C0		Abs.0		Abs.		intersept		slop		Ce		283 K		Log Ce		283 K		1/ce		283 K

		0		0		0						0		0

		5		0.158		0.076		0.0063		0.0335		2.0805970149		1.167761194		0.3181879711		0.0673540391		0.4806312769		0.8563394683

		10		0.35		0.122		0.0063		0.0335		3.4537313433		2.6185074627		0.5382885519		0.418053816		0.2895419188		0.3818969448

		15		0.464		0.187		0.0063		0.0335		5.3940298507		3.8423880597		0.7319133455		0.5846012241		0.1853901494		0.2602548167

		20		0.672		0.254		0.0063		0.0335		7.3940298507		5.0423880597		0.8688811995		0.7026362657		0.1352442471		0.1983187308

		25		0.819		0.284		0.0063		0.0335		8.2895522388		6.6841791045		0.9185310727		0.8250480784		0.1206337775		0.1496070025

		30		0.985		0.335		0.0063		0.0335		9.8119402985		8.0752238806		0.991754897		0.9071545717		0.1019166413		0.1238355759

														35 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		308 K		Log Ce		308 K		1/ce		308 K

		0		0		0						0		0

		5		0.158		0.056		0.0063		0.0335		1.4835820896		1.4065671642		0.1713115817		0.1481604747		0.6740442656		0.710950764

		10		0.35		0.098		0.0063		0.0335		2.7373134328		2.9050746269		0.4373245286		0.4631572932		0.3653217012		0.3442252363

		15		0.464		0.137		0.0063		0.0335		3.9014925373		4.4394029851		0.5912307805		0.6473245697		0.2563121653		0.2252555137

		20		0.672		0.215		0.0063		0.0335		6.2298507463		5.5080597015		0.794477642		0.7409986389		0.1605174892		0.1815521353

		25		0.819		0.244		0.0063		0.0335		7.0955223881		7.1617910448		0.8509843747		0.8550216457		0.1409339504		0.1396298766

		30		0.985		0.295		0.0063		0.0335		8.6179104478		8.5528358209		0.9354019768		0.9321101354		0.1160374091		0.1169202848

														45 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		318 K		Log Ce		318 K		1/ce		318 K

		0		0		0						0		0

		5		0.158		0.049		0.0063		0.0335		1.2746268657		1.4901492537		0.105383068		0.1732297696		0.7845433255		0.6710737179

		10		0.35		0.085		0.0063		0.0335		2.3492537313		3.0602985075		0.3709299253		0.4857637905		0.4256670902		0.3267655092

		15		0.464		0.129		0.0063		0.0335		3.6626865672		4.5349253731		0.5637997557		0.6565701447		0.2730236349		0.2205107952

		20		0.672		0.194		0.0063		0.0335		5.6029850746		5.7588059701		0.7484194656		0.7603324462		0.178476292		0.1736471076

		25		0.819		0.224		0.0063		0.0335		6.4985074627		7.4005970149		0.812813622		0.8692667562		0.1538814883		0.1351242336

		30		0.985		0.285		0.0063		0.0335		8.3194029851		8.672238806		0.9200921617		0.9381312285		0.1202009329		0.1153104778
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مخطط1

		0
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C mg/L

Abs.

0

0.158

0.35

0.464
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1.324



ورقة1

		

		0		0

		5		0.158

		10		0.35

		15		0.464

		20		0.672

		25		0.819

		30		0.985

		35		1.201

		40		1.324

		C0		Abs.0		Abs.		intersept		slop		Ce		Qe		Log Ce		Log Qe

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829

		15		0.464		0.152		0.0063		0.0335		4.3492537313		4.2602985075		0.6384147447		0.62944003

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795

								intersept		slop		Ce		E%

		Ph		Abs.		C0

		2		0.16		20		0.0063		0.0335		4.5880597015		77.0597014925

		3.2		0.172		20		0.0063		0.0335		4.9462686567		75.2686567164

		4.37		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522

		7.57		0.195		20		0.0063		0.0335		5.6328358209		71.8358208955

		9.2		0.197		20		0.0063		0.0335		5.6925373134		71.5373134328

		11		0.2		20		0.0063		0.0335		5.7820895522		71.0895522388

						Ph		E%

						2		77.0597014925

						3.2		75.2686567164

						4.37		72.5820895522

						7.57		71.8358208955

						9.2		71.5373134328

						11		71.0895522388

																																																		0.672

																																										TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.561		0.0063		0.0335		16.5582089552		17.2089552239		20

																						E%																				20		0.496		0.0063		0.0335		14.6179104478		26.9104477612		20

		TIME		Abs.		intersept		slop		Ce		E%		C0				TIME		0.25 gm		0.15 gm		0.05 gm																		30		0.4144		0.0063		0.0335		12.1820895522		39.0895522388		20

		0		0		0		0		0		0		0				0		0		0		0																		40		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		10		0.361		0.0063		0.0335		10.5880597015		47.0597014925		20				10		47.0597014925		35.1194029851		17.2089552239																		50		0.398		0.0063		0.0335		11.6925373134		41.5373134328		20

		20		0.296		0.0063		0.0335		8.647761194		56.7611940299		20				20		56.7611940299		44.8208955224		26.9104477612																		60		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		30		0.2144		0.0063		0.0335		6.2119402985		68.9402985075		20				30		68.9402985075		52.5223880597		39.0895522388																		70		0.396		0.0063		0.0335		11.6328358209		41.8358208955		20

		40		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				40		71.0895522388		54.671641791		41.2388059701																		80		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		50		0.198		0.0063		0.0335		5.7223880597		71.3880597015		20				50		71.3880597015		54.7014925373		41.5373134328

		60		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				60		71.0895522388		56.1641791045		41.2388059701

		70		0.196		0.0063		0.0335		5.6626865672		71.6865671642		20				70		71.6865671642		54.6865671642		41.8358208955

		80		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				80		71.0895522388		56.1641791045		41.2388059701																		TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.441		0.0063		0.0335		12.976119403		35.1194029851		20

																																										20		0.376		0.0063		0.0335		11.0358208955		44.8208955224		20

																																										30		0.3244		0.0063		0.0335		9.4955223881		52.5223880597		20

																																										40		0.31		0.0063		0.0335		9.0656716418		54.671641791		20

																																										50		0.3098		0.0063		0.0335		9.0597014925		54.7014925373		20

																																										60		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

																																										70		0.3099		0.0063		0.0335		9.0626865672		54.6865671642		20

								intersept		slop		Ce		E%						E%																						80		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

		Ph		Abs.		C0

		3		0.113		20		0.0063		0.0335		3.1850746269		84.0746268657						84.0746268657

		5		0.162		20		0.0063		0.0335		4.647761194		76.7611940299				5		76.7611940299

		6		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522				6		72.5820895522

		7.57		0.27		20		0.0063		0.0335		7.871641791		60.6417910448				7.57		60.6417910448

		9.2		0.33		20		0.0063		0.0335		9.6626865672		51.6865671642				9.2		51.6865671642

		11		0.366		20		0.0063		0.0335		10.7373134328		46.3134328358				11		46.3134328358

		Co		Abs.		intersept		slop		m		Ce		E%						m		qe

				0		0		0		0				0

		20		0.391		0.0063		0.0335		0.05		11.4835820896		42.5820895522						0.05		18.823880597

		20		0.301		0.0063		0.0335		0.1		8.7970149254		56.0149253731						0.1		10.5462686567

		20		0.244		0.0063		0.0335		0.15		7.0955223881		64.5223880597						0.15		8.0059701493

		20		0.2		0.0063		0.0335		0.2		5.7820895522		71.0895522388						0.2		7.1089552239

		20		0.189		0.0063		0.0335		0.25		5.4537313433		72.7313432836						0.25		5.9379104478

		20		0.185		0.0063		0.0335		0.3		5.3343283582		73.328358209						0.3		4.9880597015

		Co		slope		intercept		Abs.		Ce		Qe		Kd		log Kd		t		T		1/T)*1000		log Kd

		20		0.0335		0.0063		0.208		6.0208955224		5.591641791		279.5820895522		2.4465093464		15		288.15		3.4704147146		2.4465093464

		20		0.0335		0.0063		0.192		5.5432835821		5.7826865672		289.1343283582		2.4610996577		25		298.15		3.3540164347		2.4610996577

		20		0.0335		0.0063		0.174		5.0059701493		5.9976119403		299.8805970149		2.4769483668		35		308.15		3.2451728055		2.4769483668

		20		0.0335		0.0063		0.161		4.6179104478		6.1528358209		307.6417910448		2.4880453311		45		318.15		3.14317146		2.4880453311

		T		Kd		ln Kd		R		AG		AS		AH

		288.15		279.5820895522		5.6332959509		8.314		-13.4955693737		55.4004371942		2.4680666038

		298.15		289.1343283582		5.6668913841		8.314		-14.0471986006		55.3924709187		2.4680666038

		308.15		299.8805970149		5.7033843855		8.314		-14.6118375272		55.4272404056		2.4680666038

		318.15		307.6417910448		5.7289360901		8.314		-15.1536036958		55.3879311632		2.4680666038

		AH

		2.4680666038

								Ph=6				25

		C0		Abs.0		Abs.		intersept		slop		Ce		298 K		Log Ce		298 K		1/ce		298 K

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451		0.5611390285		0.7769016698

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829		0.3500522466		0.3499791057

		15		0.464		0.172		0.0063		0.0335		4.9462686567		4.2602985075		0.6942777014		0.62944003		0.2021726011		0.2347253363

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156		0.1477723864		0.1889239792

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953		0.1299961195		0.1444463608

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795		0.1085195983		0.1202786155

																		15

		C0		Abs.0		Abs.		intersept		slop		Ce		283 K		Log Ce		283 K		1/ce		283 K

		0		0		0						0		0

		5		0.158		0.076		0.0063		0.0335		2.0805970149		1.167761194		0.3181879711		0.0673540391		0.4806312769		0.8563394683

		10		0.35		0.122		0.0063		0.0335		3.4537313433		2.6185074627		0.5382885519		0.418053816		0.2895419188		0.3818969448

		15		0.464		0.187		0.0063		0.0335		5.3940298507		3.8423880597		0.7319133455		0.5846012241		0.1853901494		0.2602548167

		20		0.672		0.254		0.0063		0.0335		7.3940298507		5.0423880597		0.8688811995		0.7026362657		0.1352442471		0.1983187308

		25		0.819		0.284		0.0063		0.0335		8.2895522388		6.6841791045		0.9185310727		0.8250480784		0.1206337775		0.1496070025

		30		0.985		0.335		0.0063		0.0335		9.8119402985		8.0752238806		0.991754897		0.9071545717		0.1019166413		0.1238355759

														35 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		308 K		Log Ce		308 K		1/ce		308 K

		0		0		0						0		0

		5		0.158		0.056		0.0063		0.0335		1.4835820896		1.4065671642		0.1713115817		0.1481604747		0.6740442656		0.710950764

		10		0.35		0.098		0.0063		0.0335		2.7373134328		2.9050746269		0.4373245286		0.4631572932		0.3653217012		0.3442252363

		15		0.464		0.137		0.0063		0.0335		3.9014925373		4.4394029851		0.5912307805		0.6473245697		0.2563121653		0.2252555137

		20		0.672		0.215		0.0063		0.0335		6.2298507463		5.5080597015		0.794477642		0.7409986389		0.1605174892		0.1815521353

		25		0.819		0.244		0.0063		0.0335		7.0955223881		7.1617910448		0.8509843747		0.8550216457		0.1409339504		0.1396298766

		30		0.985		0.295		0.0063		0.0335		8.6179104478		8.5528358209		0.9354019768		0.9321101354		0.1160374091		0.1169202848

														45 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		318 K		Log Ce		318 K		1/ce		318 K

		0		0		0						0		0

		5		0.158		0.049		0.0063		0.0335		1.2746268657		1.4901492537		0.105383068		0.1732297696		0.7845433255		0.6710737179

		10		0.35		0.085		0.0063		0.0335		2.3492537313		3.0602985075		0.3709299253		0.4857637905		0.4256670902		0.3267655092

		15		0.464		0.129		0.0063		0.0335		3.6626865672		4.5349253731		0.5637997557		0.6565701447		0.2730236349		0.2205107952

		20		0.672		0.194		0.0063		0.0335		5.6029850746		5.7588059701		0.7484194656		0.7603324462		0.178476292		0.1736471076

		25		0.819		0.224		0.0063		0.0335		6.4985074627		7.4005970149		0.812813622		0.8692667562		0.1538814883		0.1351242336

		30		0.985		0.285		0.0063		0.0335		8.3194029851		8.672238806		0.9200921617		0.9381312285		0.1202009329		0.1153104778
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مخطط1

		

		0.7845433255		0.4806312769		0.5611390285		0.6740442656

		0.4256670902		0.2895419188		0.3500522466		0.3653217012

		0.2730236349		0.1853901494		0.2021726011		0.2563121653

		0.178476292		0.1352442471		0.1477723864		0.1605174892

		0.1538814883		0.1206337775		0.1299961195		0.1409339504

		0.1202009329		0.1019166413		0.1085195983		0.1160374091



318 K

283 K

298 K

308 K

1/Ce

1/qe

0.6710737179

0.8563394683

0.7769016698

0.710950764

0.3267655092

0.3818969448

0.3499791057

0.3442252363

0.2205107952

0.2602548167

0.2347253363

0.2252555137

0.1736471076

0.1983187308

0.1889239792

0.1815521353

0.1351242336

0.1496070025

0.1444463608

0.1396298766

0.1153104778

0.1238355759

0.1202786155

0.1169202848



ورقة1

		

		0		0

		5		0.158

		10		0.35

		15		0.464

		20		0.672

		25		0.819

		30		0.985

		35		1.201

		40		1.324

		C0		Abs.0		Abs.		intersept		slop		Ce		Qe		Log Ce		Log Qe

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829

		15		0.464		0.152		0.0063		0.0335		4.3492537313		4.2602985075		0.6384147447		0.62944003

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795

								intersept		slop		Ce		E%

		Ph		Abs.		C0

		2		0.16		20		0.0063		0.0335		4.5880597015		77.0597014925

		3.2		0.172		20		0.0063		0.0335		4.9462686567		75.2686567164

		4.37		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522

		7.57		0.195		20		0.0063		0.0335		5.6328358209		71.8358208955

		9.2		0.197		20		0.0063		0.0335		5.6925373134		71.5373134328

		11		0.2		20		0.0063		0.0335		5.7820895522		71.0895522388

						Ph		E%

						2		77.0597014925

						3.2		75.2686567164

						4.37		72.5820895522

						7.57		71.8358208955

						9.2		71.5373134328

						11		71.0895522388

																																																		0.672

																																										TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.561		0.0063		0.0335		16.5582089552		17.2089552239		20

																						E%																				20		0.496		0.0063		0.0335		14.6179104478		26.9104477612		20

		TIME		Abs.		intersept		slop		Ce		E%		C0				TIME		0.25 gm		0.15 gm		0.05 gm																		30		0.4144		0.0063		0.0335		12.1820895522		39.0895522388		20

		0		0		0		0		0		0		0				0		0		0		0																		40		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		10		0.361		0.0063		0.0335		10.5880597015		47.0597014925		20				10		47.0597014925		35.1194029851		17.2089552239																		50		0.398		0.0063		0.0335		11.6925373134		41.5373134328		20

		20		0.296		0.0063		0.0335		8.647761194		56.7611940299		20				20		56.7611940299		44.8208955224		26.9104477612																		60		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		30		0.2144		0.0063		0.0335		6.2119402985		68.9402985075		20				30		68.9402985075		52.5223880597		39.0895522388																		70		0.396		0.0063		0.0335		11.6328358209		41.8358208955		20

		40		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				40		71.0895522388		54.671641791		41.2388059701																		80		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		50		0.198		0.0063		0.0335		5.7223880597		71.3880597015		20				50		71.3880597015		54.7014925373		41.5373134328

		60		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				60		71.0895522388		56.1641791045		41.2388059701

		70		0.196		0.0063		0.0335		5.6626865672		71.6865671642		20				70		71.6865671642		54.6865671642		41.8358208955

		80		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				80		71.0895522388		56.1641791045		41.2388059701																		TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.441		0.0063		0.0335		12.976119403		35.1194029851		20

																																										20		0.376		0.0063		0.0335		11.0358208955		44.8208955224		20

																																										30		0.3244		0.0063		0.0335		9.4955223881		52.5223880597		20

																																										40		0.31		0.0063		0.0335		9.0656716418		54.671641791		20

																																										50		0.3098		0.0063		0.0335		9.0597014925		54.7014925373		20

																																										60		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

																																										70		0.3099		0.0063		0.0335		9.0626865672		54.6865671642		20

								intersept		slop		Ce		E%						E%																						80		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

		Ph		Abs.		C0

		3		0.113		20		0.0063		0.0335		3.1850746269		84.0746268657						84.0746268657

		5		0.162		20		0.0063		0.0335		4.647761194		76.7611940299				5		76.7611940299

		6		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522				6		72.5820895522

		7.57		0.27		20		0.0063		0.0335		7.871641791		60.6417910448				7.57		60.6417910448

		9.2		0.33		20		0.0063		0.0335		9.6626865672		51.6865671642				9.2		51.6865671642

		11		0.366		20		0.0063		0.0335		10.7373134328		46.3134328358				11		46.3134328358

		Co		Abs.		intersept		slop		m		Ce		E%						m		qe

				0		0		0		0				0

		20		0.391		0.0063		0.0335		0.05		11.4835820896		42.5820895522						0.05		18.823880597

		20		0.301		0.0063		0.0335		0.1		8.7970149254		56.0149253731						0.1		10.5462686567

		20		0.244		0.0063		0.0335		0.15		7.0955223881		64.5223880597						0.15		8.0059701493

		20		0.2		0.0063		0.0335		0.2		5.7820895522		71.0895522388						0.2		7.1089552239

		20		0.189		0.0063		0.0335		0.25		5.4537313433		72.7313432836						0.25		5.9379104478

		20		0.185		0.0063		0.0335		0.3		5.3343283582		73.328358209						0.3		4.9880597015

		Co		slope		intercept		Abs.		Ce		Qe		Kd		log Kd		t		T		1/T)*1000		log Kd

		20		0.0335		0.0063		0.208		6.0208955224		5.591641791		279.5820895522		2.4465093464		15		288.15		3.4704147146		2.4465093464

		20		0.0335		0.0063		0.192		5.5432835821		5.7826865672		289.1343283582		2.4610996577		25		298.15		3.3540164347		2.4610996577

		20		0.0335		0.0063		0.174		5.0059701493		5.9976119403		299.8805970149		2.4769483668		35		308.15		3.2451728055		2.4769483668

		20		0.0335		0.0063		0.161		4.6179104478		6.1528358209		307.6417910448		2.4880453311		45		318.15		3.14317146		2.4880453311

		T		Kd		ln Kd		R		AG		AS		AH

		288.15		279.5820895522		5.6332959509		8.314		-13.4955693737		55.4004371942		2.4680666038

		298.15		289.1343283582		5.6668913841		8.314		-14.0471986006		55.3924709187		2.4680666038

		308.15		299.8805970149		5.7033843855		8.314		-14.6118375272		55.4272404056		2.4680666038

		318.15		307.6417910448		5.7289360901		8.314		-15.1536036958		55.3879311632		2.4680666038

		AH

		2.4680666038

								Ph=6				25

		C0		Abs.0		Abs.		intersept		slop		Ce		298 K		Log Ce		298 K		1/ce		298 K

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451		0.5611390285		0.7769016698

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829		0.3500522466		0.3499791057

		15		0.464		0.172		0.0063		0.0335		4.9462686567		4.2602985075		0.6942777014		0.62944003		0.2021726011		0.2347253363

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156		0.1477723864		0.1889239792

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953		0.1299961195		0.1444463608

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795		0.1085195983		0.1202786155

																		15

		C0		Abs.0		Abs.		intersept		slop		Ce		283 K		Log Ce		283 K		1/ce		283 K

		0		0		0						0		0

		5		0.158		0.076		0.0063		0.0335		2.0805970149		1.167761194		0.3181879711		0.0673540391		0.4806312769		0.8563394683

		10		0.35		0.122		0.0063		0.0335		3.4537313433		2.6185074627		0.5382885519		0.418053816		0.2895419188		0.3818969448

		15		0.464		0.187		0.0063		0.0335		5.3940298507		3.8423880597		0.7319133455		0.5846012241		0.1853901494		0.2602548167

		20		0.672		0.254		0.0063		0.0335		7.3940298507		5.0423880597		0.8688811995		0.7026362657		0.1352442471		0.1983187308

		25		0.819		0.284		0.0063		0.0335		8.2895522388		6.6841791045		0.9185310727		0.8250480784		0.1206337775		0.1496070025

		30		0.985		0.335		0.0063		0.0335		9.8119402985		8.0752238806		0.991754897		0.9071545717		0.1019166413		0.1238355759

														35 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		308 K		Log Ce		308 K		1/ce		308 K

		0		0		0						0		0

		5		0.158		0.056		0.0063		0.0335		1.4835820896		1.4065671642		0.1713115817		0.1481604747		0.6740442656		0.710950764

		10		0.35		0.098		0.0063		0.0335		2.7373134328		2.9050746269		0.4373245286		0.4631572932		0.3653217012		0.3442252363

		15		0.464		0.137		0.0063		0.0335		3.9014925373		4.4394029851		0.5912307805		0.6473245697		0.2563121653		0.2252555137

		20		0.672		0.215		0.0063		0.0335		6.2298507463		5.5080597015		0.794477642		0.7409986389		0.1605174892		0.1815521353

		25		0.819		0.244		0.0063		0.0335		7.0955223881		7.1617910448		0.8509843747		0.8550216457		0.1409339504		0.1396298766

		30		0.985		0.295		0.0063		0.0335		8.6179104478		8.5528358209		0.9354019768		0.9321101354		0.1160374091		0.1169202848

														45 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		318 K		Log Ce		318 K		1/ce		318 K

		0		0		0						0		0

		5		0.158		0.049		0.0063		0.0335		1.2746268657		1.4901492537		0.105383068		0.1732297696		0.7845433255		0.6710737179

		10		0.35		0.085		0.0063		0.0335		2.3492537313		3.0602985075		0.3709299253		0.4857637905		0.4256670902		0.3267655092

		15		0.464		0.129		0.0063		0.0335		3.6626865672		4.5349253731		0.5637997557		0.6565701447		0.2730236349		0.2205107952

		20		0.672		0.194		0.0063		0.0335		5.6029850746		5.7588059701		0.7484194656		0.7603324462		0.178476292		0.1736471076

		25		0.819		0.224		0.0063		0.0335		6.4985074627		7.4005970149		0.812813622		0.8692667562		0.1538814883		0.1351242336

		30		0.985		0.285		0.0063		0.0335		8.3194029851		8.672238806		0.9200921617		0.9381312285		0.1202009329		0.1153104778
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مخطط1

		

		0.3181879711		0.105383068		0.1713115817		0.2509295241

		0.5382885519		0.3709299253		0.4373245286		0.4558671307

		0.7319133455		0.5637997557		0.5912307805		0.6942777014

		0.8688811995		0.7484194656		0.794477642		0.8304067131

		0.9185310727		0.812813622		0.8509843747		0.8860696115

		0.991754897		0.9200921617		0.9354019768		0.9644918224



283 K

318 K

308 K

298 K

log Ce

log qe

0.0673540391

0.1732297696

0.1481604747

0.1096339451

0.418053816

0.4857637905

0.4631572932

0.4559578829

0.5846012241

0.6565701447

0.6473245697

0.62944003

0.7026362657

0.7603324462

0.7409986389

0.7237129156

0.8250480784

0.8692667562

0.8550216457

0.8402933953

0.9071545717

0.9381312285

0.9321101354

0.9198115795



ورقة1

		

		0		0

		5		0.158

		10		0.35

		15		0.464

		20		0.672

		25		0.819

		30		0.985

		35		1.201

		40		1.324

		C0		Abs.0		Abs.		intersept		slop		Ce		Qe		Log Ce		Log Qe

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829

		15		0.464		0.152		0.0063		0.0335		4.3492537313		4.2602985075		0.6384147447		0.62944003

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795

								intersept		slop		Ce		E%

		Ph		Abs.		C0

		2		0.16		20		0.0063		0.0335		4.5880597015		77.0597014925

		3.2		0.172		20		0.0063		0.0335		4.9462686567		75.2686567164

		4.37		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522

		7.57		0.195		20		0.0063		0.0335		5.6328358209		71.8358208955

		9.2		0.197		20		0.0063		0.0335		5.6925373134		71.5373134328

		11		0.2		20		0.0063		0.0335		5.7820895522		71.0895522388

						Ph		E%

						2		77.0597014925

						3.2		75.2686567164

						4.37		72.5820895522

						7.57		71.8358208955

						9.2		71.5373134328

						11		71.0895522388

																																																		0.672

																																										TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.561		0.0063		0.0335		16.5582089552		17.2089552239		20

																						E%																				20		0.496		0.0063		0.0335		14.6179104478		26.9104477612		20

		TIME		Abs.		intersept		slop		Ce		E%		C0				TIME		0.25 gm		0.15 gm		0.05 gm																		30		0.4144		0.0063		0.0335		12.1820895522		39.0895522388		20

		0		0		0		0		0		0		0				0		0		0		0																		40		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		10		0.361		0.0063		0.0335		10.5880597015		47.0597014925		20				10		47.0597014925		35.1194029851		17.2089552239																		50		0.398		0.0063		0.0335		11.6925373134		41.5373134328		20

		20		0.296		0.0063		0.0335		8.647761194		56.7611940299		20				20		56.7611940299		44.8208955224		26.9104477612																		60		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		30		0.2144		0.0063		0.0335		6.2119402985		68.9402985075		20				30		68.9402985075		52.5223880597		39.0895522388																		70		0.396		0.0063		0.0335		11.6328358209		41.8358208955		20

		40		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				40		71.0895522388		54.671641791		41.2388059701																		80		0.4		0.0063		0.0335		11.752238806		41.2388059701		20

		50		0.198		0.0063		0.0335		5.7223880597		71.3880597015		20				50		71.3880597015		54.7014925373		41.5373134328

		60		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				60		71.0895522388		56.1641791045		41.2388059701

		70		0.196		0.0063		0.0335		5.6626865672		71.6865671642		20				70		71.6865671642		54.6865671642		41.8358208955

		80		0.2		0.0063		0.0335		5.7820895522		71.0895522388		20				80		71.0895522388		56.1641791045		41.2388059701																		TIME		Abs.		intersept		slop		Ce		E%		C0

																																										0		0		0		0		0		0		0

																																										10		0.441		0.0063		0.0335		12.976119403		35.1194029851		20

																																										20		0.376		0.0063		0.0335		11.0358208955		44.8208955224		20

																																										30		0.3244		0.0063		0.0335		9.4955223881		52.5223880597		20

																																										40		0.31		0.0063		0.0335		9.0656716418		54.671641791		20

																																										50		0.3098		0.0063		0.0335		9.0597014925		54.7014925373		20

																																										60		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

																																										70		0.3099		0.0063		0.0335		9.0626865672		54.6865671642		20

								intersept		slop		Ce		E%						E%																						80		0.3		0.0063		0.0335		8.7671641791		56.1641791045		20

		Ph		Abs.		C0

		3		0.113		20		0.0063		0.0335		3.1850746269		84.0746268657						84.0746268657

		5		0.162		20		0.0063		0.0335		4.647761194		76.7611940299				5		76.7611940299

		6		0.19		20		0.0063		0.0335		5.4835820896		72.5820895522				6		72.5820895522

		7.57		0.27		20		0.0063		0.0335		7.871641791		60.6417910448				7.57		60.6417910448

		9.2		0.33		20		0.0063		0.0335		9.6626865672		51.6865671642				9.2		51.6865671642

		11		0.366		20		0.0063		0.0335		10.7373134328		46.3134328358				11		46.3134328358

		Co		Abs.		intersept		slop		m		Ce		E%						m		qe

				0		0		0		0				0

		20		0.391		0.0063		0.0335		0.05		11.4835820896		42.5820895522						0.05		18.823880597

		20		0.301		0.0063		0.0335		0.1		8.7970149254		56.0149253731						0.1		10.5462686567

		20		0.244		0.0063		0.0335		0.15		7.0955223881		64.5223880597						0.15		8.0059701493

		20		0.2		0.0063		0.0335		0.2		5.7820895522		71.0895522388						0.2		7.1089552239

		20		0.189		0.0063		0.0335		0.25		5.4537313433		72.7313432836						0.25		5.9379104478

		20		0.185		0.0063		0.0335		0.3		5.3343283582		73.328358209						0.3		4.9880597015

		Co		slope		intercept		Abs.		Ce		Qe		Kd		log Kd		t		T		1/T)*1000		log Kd

		20		0.0335		0.0063		0.208		6.0208955224		5.591641791		279.5820895522		2.4465093464		15		288.15		3.4704147146		2.4465093464

		20		0.0335		0.0063		0.192		5.5432835821		5.7826865672		289.1343283582		2.4610996577		25		298.15		3.3540164347		2.4610996577

		20		0.0335		0.0063		0.174		5.0059701493		5.9976119403		299.8805970149		2.4769483668		35		308.15		3.2451728055		2.4769483668

		20		0.0335		0.0063		0.161		4.6179104478		6.1528358209		307.6417910448		2.4880453311		45		318.15		3.14317146		2.4880453311

		T		Kd		ln Kd		R		AG		AS		AH

		288.15		279.5820895522		5.6332959509		8.314		-13.4955693737		55.4004371942		2.4680666038

		298.15		289.1343283582		5.6668913841		8.314		-14.0471986006		55.3924709187		2.4680666038

		308.15		299.8805970149		5.7033843855		8.314		-14.6118375272		55.4272404056		2.4680666038

		318.15		307.6417910448		5.7289360901		8.314		-15.1536036958		55.3879311632		2.4680666038

		AH

		2.4680666038

								Ph=6				25

		C0		Abs.0		Abs.		intersept		slop		Ce		298 K		Log Ce		298 K		1/ce		298 K

		0		0		0						0		0

		5		0.158		0.066		0.0063		0.0335		1.7820895522		1.2871641791		0.2509295241		0.1096339451		0.5611390285		0.7769016698

		10		0.35		0.102		0.0063		0.0335		2.8567164179		2.8573134328		0.4558671307		0.4559578829		0.3500522466		0.3499791057

		15		0.464		0.172		0.0063		0.0335		4.9462686567		4.2602985075		0.6942777014		0.62944003		0.2021726011		0.2347253363

		20		0.672		0.233		0.0063		0.0335		6.7671641791		5.2931343284		0.8304067131		0.7237129156		0.1477723864		0.1889239792

		25		0.819		0.264		0.0063		0.0335		7.6925373134		6.9229850746		0.8860696115		0.8402933953		0.1299961195		0.1444463608

		30		0.985		0.315		0.0063		0.0335		9.2149253731		8.3140298507		0.9644918224		0.9198115795		0.1085195983		0.1202786155

																		15

		C0		Abs.0		Abs.		intersept		slop		Ce		283 K		Log Ce		283 K		1/ce		283 K

		0		0		0						0		0

		5		0.158		0.076		0.0063		0.0335		2.0805970149		1.167761194		0.3181879711		0.0673540391		0.4806312769		0.8563394683

		10		0.35		0.122		0.0063		0.0335		3.4537313433		2.6185074627		0.5382885519		0.418053816		0.2895419188		0.3818969448

		15		0.464		0.187		0.0063		0.0335		5.3940298507		3.8423880597		0.7319133455		0.5846012241		0.1853901494		0.2602548167

		20		0.672		0.254		0.0063		0.0335		7.3940298507		5.0423880597		0.8688811995		0.7026362657		0.1352442471		0.1983187308

		25		0.819		0.284		0.0063		0.0335		8.2895522388		6.6841791045		0.9185310727		0.8250480784		0.1206337775		0.1496070025

		30		0.985		0.335		0.0063		0.0335		9.8119402985		8.0752238806		0.991754897		0.9071545717		0.1019166413		0.1238355759

														35 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		308 K		Log Ce		308 K		1/ce		308 K

		0		0		0						0		0

		5		0.158		0.056		0.0063		0.0335		1.4835820896		1.4065671642		0.1713115817		0.1481604747		0.6740442656		0.710950764

		10		0.35		0.098		0.0063		0.0335		2.7373134328		2.9050746269		0.4373245286		0.4631572932		0.3653217012		0.3442252363

		15		0.464		0.137		0.0063		0.0335		3.9014925373		4.4394029851		0.5912307805		0.6473245697		0.2563121653		0.2252555137

		20		0.672		0.215		0.0063		0.0335		6.2298507463		5.5080597015		0.794477642		0.7409986389		0.1605174892		0.1815521353

		25		0.819		0.244		0.0063		0.0335		7.0955223881		7.1617910448		0.8509843747		0.8550216457		0.1409339504		0.1396298766

		30		0.985		0.295		0.0063		0.0335		8.6179104478		8.5528358209		0.9354019768		0.9321101354		0.1160374091		0.1169202848

														45 C

														qe				log qe

		C0		Abs.0		Abs.		intersept		slop		Ce		318 K		Log Ce		318 K		1/ce		318 K

		0		0		0						0		0

		5		0.158		0.049		0.0063		0.0335		1.2746268657		1.4901492537		0.105383068		0.1732297696		0.7845433255		0.6710737179

		10		0.35		0.085		0.0063		0.0335		2.3492537313		3.0602985075		0.3709299253		0.4857637905		0.4256670902		0.3267655092

		15		0.464		0.129		0.0063		0.0335		3.6626865672		4.5349253731		0.5637997557		0.6565701447		0.2730236349		0.2205107952

		20		0.672		0.194		0.0063		0.0335		5.6029850746		5.7588059701		0.7484194656		0.7603324462		0.178476292		0.1736471076

		25		0.819		0.224		0.0063		0.0335		6.4985074627		7.4005970149		0.812813622		0.8692667562		0.1538814883		0.1351242336

		30		0.985		0.285		0.0063		0.0335		8.3194029851		8.672238806		0.9200921617		0.9381312285		0.1202009329		0.1153104778
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