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Abstract
            Adsorption studies for phenol , picric acid and p- Amino phenol removal from aqueous solutions on bentonite were carried out. Batch kinetic and isotherm studies were carried out under varying experimental conditions at contact time ,initial phenol ,picric acid and p-Amino phenol concentration, adsorbent dose and pH .The adsorption data fitted the Langmuir and Freundlich isotherms equations in the whole rang of concentrations studied .The adsorption capacity of compounds was higher (12.22-27.26 mg.g-1 )with the lower values of the temperature (18-48Cº),higher values of the initial pH (3,10) and agitation rate(180rpm).The equilibrium in the solution was observed with in 45 min of opration. The equilibrium isotherm for each compound was determined to describe the adsorption processes .The results obtained shows the isotherms were (S3,L3) according to Giles classification .The thermodynamic parameters at compounds such as ΔG, ΔH, ΔS of adsorption were calculated.
الخلاصة 
          تم دراسة امتزاز الفينول وحامض البكريك وكذلك البارا امينو فينول في المحاليل المائية على سطح البنتونايت .كما تم دراسة حركية الايزوثيرمات على اختلاف الظروف التجريبية والمتمثلة بزمن الاتزان والتركيز الابتدائي للمركبات المدروسة،كمية السطح الماز وكذلك تاثيرات الدالة الحامضية كانت معطيات الامتزاز تطابق معادلات ايزوثيرمات فرندلش ولانكماير ضمن حدود التراكيز المدروسة.أما سعة الامتزاز للمركبات المدروسة كانت ضمن حدود(12.22-27.26مليغرام /غرام) عند الدرجات الحرارية (18-48 درجة مئوية)،وقيم الدالة الحامضية (3،10) وسرعة الاتزان 180 دورة لكل دقيقة. لوحظ ان اتزان المحلول يكون عند زمن 45دقيقة لكل عملية امتزاز. تم تقدير ايزوثيرم الاتزان لكل مركب تحت الظروف الموصوفة. من النتائج المستحصلة ظهران الايزوثيرمات تبعا لتصنيف جيلز هي (S3,L3) .كما تم حساب القيم الثرموديناميكية ΔG, ΔH, ΔS للمركبات المدروسة.
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Introducation

         Phenols are widely used for the commercial production of a wide variety of resins including phenolic resins ,which are used as construction  materials for automobiles and appliances ,epoxy resins and adhesives ,and polyamide for various applications (1). Oxygen –containing functional group such as picric acid,p-Amino phenol and phenols quinines have asignificatant effect on the reaction between an adsorbate and different carbon surface(2-7). Phenol is considered to have toxic effects ,and from chlorophenol in the presence of chlorine in drinking water(8-10).
        Bentonite is along for gotten adsorbent .It was used in paraquat poisoning as a gastric decontaminant but has largely been replaced by activated charcoal.Bentonite is a cation exchange resin ,which has found applications in industry as an agent capable of removing cation impurities(11).Bentonited adsorption (absorption)properties are very useful for wastewater purification . Common enviormental directives recommend low permeability soils,which naturally should contain bentonite ,as a sealing material in the construction and rehabilitation of landfills to ensure the protection of ground water from the pollutants. Bentonite is the active protective layer of geosynthetic clay liners.
Experimental

        The adsorption of phenol,picric acid and p- amino phenol were carried out using technique at room temperature (25±0.5C º).The adsorption concentration of phenol,picric acid and p-aminophenol in aqueous solution was measured by UV-visible spectrophotometer(Double beam,shimadzu UV-1700) at wavelength of 269, 355 and 272 nm respectively.
1. Sample collection:-

          The bentonite used as an adsorbent was obtaind from Basrah company in Iraq .The material was washed with distilled water until the pH became neutral and dried at 100Cº for two hours and pulverized at 200 µm.The three compounds were used for this study .The compounds were:phenol,picric acid and and p-amino phenol .All compounds used as an adsorbate were supplied by fluka.
 2. Dependence on pH and batch adsorption:-

             Sample of 0.1gm of bentonite were placed in a conical flask ,with 25cm3 of compound solution .The pH was adjusted to the desired value by the addition of acid or alkaline solution .The flask was then closed and placed in a bath controlled by a thermostat (25±0.5Cº) for four hour. The samples were reciprocted in  a rotary shaker with a controlled agitation (180rpm).The phenol, picric acid and p-amino phenol were then centrifuged and the residual concentration was determined at the wavelengths of 269,355 and 272 nm using ethanolic aqueous solution as a blank.In order to reduce measurement errors ,the UV absorption intensity of each equilibrium solution sample was measured three times and the average value was used to calculate the equilibrium concentration based on a standard calibration curve, whose correlation coefficient(R2) was 0.998. The adsorption capacity qe was calculated from the difference between the initial and equilibrium adsorbate (compounds) concentration which is as follows:(12,13)
                                            (Co-Ce)

                                 qe =ـــــــــــــــــــــــــ .Vsol………….(1)
                                                M
Where:qe is the adsorption capacity (mg.g-1),Co and Ce are the initial and equilibrium concentration(mg.L-1( respectively,M is the adsorbent dosage (g) and V is the solution volume (L). The adsorption capacity was determined with the effects of contact time, initial concentration of compounds solutions and pH ,Temperature and agitation rate.The equilibrium concentration ,adsorption capacity at equilibrium were determined to fit in the adsorption isotherms.
Results and discussion
1.Adsorption isotherms:-
              Analysis of Equlibrium isotherm data is important to develop an equation which accurately represents the results and which could be used for design purposes .The Langmiur and Freundlich models are the most frequently employed models. The Freundlich isotherm has been widely adopted to characterize the adsorption capacity of phenol compounds pollutants using different adsorbents by filting the adsorption data .The Freundlich isotherm has the general from such as(14):-

qe = Kf .Ce 1/n   …………..(2)
This equation  can be modified as:-
                                           (Co-Ce)

qe = ـــــــــــــــــــــــــــــ. Vsol = Kf .Ce1/n ………(3)
                                                  M
Where: Kf and 1/n are the adsorption capacity and intensity of adsorption respectively .The value of Kf and 1/n can be determined from the intercept and slope ,respectively of the logarithmic plot in Eq.3
ln qe = ln Kf + 1/n ln Ce ------------(4)

  The linear Lagmuir adsorption isotherm modle can be represented by the following relation[15].
                                                        1           1

Ce/qe =ــــــــــ  +ـــــــــ  Ce…………(5)
                                                      K1qm     qm
Where: qe is the amount of dye adsorbed at equilibrium (mg.g-1 ),Ce is the equilibrium concentrations of phenol compounds ,K1(mg.L-1) and qm (mg.g-1) are the Langmuir constants ,representing the maximum adsorption capacity for the soild phase loading and the energy constant related to the heat of adsorption. The constants qm and K1 can be determined from the intercept and slope of the linear plot of the experimental data of Ce/qe  against Ce .The linearized Freundlich and Langmuir adsorption isotherms at initial phenol concentration and pH 100 (mg.L-1) and 3,10 respectively, Temperatur 18Cº,agitation rate 180rpm were used to compare the adsorption capacity of bentonite for three phenolic compounds. The adsorption constant evaluated from the isotherms with correlation coefficients are shown in Table (1).
The values showed that the equilibrium data for all compounds fitted well to both the 
Langmuir and Freundlich isotherms in the studied concentration ranges.

       Based on the correlation coefficients (R2) ,the equilibrium data was fitted in the Freundlich adsorption isotherm than the Langmuir equation Table(1).Many authers have used these isotherms to evaluate the adsorption capacity by different adsorbent with different phenolic 

compounds (16-19).The results showed that the adsorption of phenol and 

picric acid and p-amino phenol on to bentonite was found to be effective at pH 3 and 10 Fig(1,2).The Freundlich and the Langmuir equations were used to study data concering the dependence of the adsoption on the phenolic compounds concentrations at pH 3 and 10 Fig(3,4,5,6).
2.Contact time:-

     The relation ship between contact time and adsorption capacity of phenolic compounds (phenol,picric acid,p-amino phenol) by the bentonite was conducted through batch experiments to achieve the equilibrium as shown in Fig(7). The results showed that the equilibrium time was reached with in (45)min of operation .The adsorption capacity was constant there after for case of all organo phenolic compounds observed. The compounds of picric acid and p-amino phenol were found to be more effective for bentonite compared to the phenol.

3. Adsorbent dosage:-
       In order to study the effect of adsorbent dosage on organo phenolic compounds removal as the adsorption capacity with afixed initial concentration of (phenol, picric acid and p-amino phenol) and PH, Temperature,agitation rate,bentonite was used as an adsorbent .The maximum removal of phenol, picric acid and p-amino phenol was observed with the dosage of 0.1 gm.

4. Effect of pH:-

       The adsorption of phenol, picric acid and p-amino phenol by bentonite was studied at various pH vales .Different initial concentrations of organo phenolic compounds were prepared based on the reseaches concentrations in industrial effluents(20) in the range of 90-180 mg.L-1 and adjusted to different pH values of 3,10 .The results are displayed in Fig[8].As was expected, the adsorbed amount of phenol, picric acid and p-amino phenol at pH 3 .This can be attributed to the dependency of phenolic compounds ionization on the pH value[1].The adsorption capacity of compounds was increased at PH 10.The higher adsorption capacity (27.26mg.g-1) was recorded in aqueous solution of phenol ,where as for p-amino phenol and picric acid (26.02mg.g-1),(12.22mg.g-1),respectively .It may be related to the surface properties of bentonite are depended on pH of the solution.

5.  Effect of temperature:-  
         The effect of temperature ranges 291-321 K on the adsorption of phenol, picric acid and p-amino phenol by bentonite is shown in Fig(9,10).The uptake of compounds increased with an increase in temperature. The compound (26.4mg.g-1for phenol) was recorded with in the temperature of 321K.The adsorption capacity was increased from 27.26 to 27.8 mg.g-1,26.02 to 26.4mg.g-1 ,12.22 to12.48mg.g-1 for the compounds of phenol, p-amino phenol and picric acid respectively at pH 3
        The adsorption capacity was increased from 27.44 to28.3mg.g-1,

27.34 to28.22 mg.g-1 ,12.88 to13.82 for phenol, p-amino phenol and picric acid respectively at pH 10 in the solution . The result indicated that the process is indothermic in nature.The thermodynamic factors ΔH, ΔS and ΔG of compounds were calculated by using the following equations (21,22):
  ΔH    -                                                       
---------+ Con…………(6)ـــــــــ=logXm
                                                    2.303  RT   

Where : log Xm =higher adsorption capacity, R= gas constant and T =room temperature
     Qe
…….(7)﴿ــــــــــــ﴾ΔG= -RTln

      Ce  
Where: Qe is the amount of dye adsorbed at equilibrium and Ce is the equilibrium concentrations.
  The thermodynamic factors evaluated from the isotherms are shown in Table(2).
Table(1): Langmuir and Freundlich isotherms for three different compounds in aqueous solution using bentonite
	compounds
	n(mg-1)
	Kf(mg.g-1)
	R2 (F)
	qm (mg.g-1)
	K1(mg.L-1)     
	R2(L)

	phenol
	1.300
	2.296
	0.8681
	116.2
	0.0063
	0.2202

	Picric acid
	0.744
	-0.431
	0.9645
	13.73
	0.0139
	0.759

	p-amino phenol
	0.229
	1.20.10-13
	0.8895
	15.17
	0.0154
	0.9527


Table(2): Thermodynamic values of compounds in aqueous solution
 using bentonite
	compounds
	ΔH(kj.mol-1 )
	ΔG(kj.mol-1 )
	ΔS(j.mol-1 )

	phenol
	15.28
	1.0754
	48.81

	Picric acid
	71.76
	2.459
	238.1

	p-amino phenol
	15.233
	1.116
	48.51



[image: image1.emf]Fig(1):isotherm adsorption for compounds with benonite at PH=3

0

5

10

15

20

25

30

0 10 20 30 40 50 60

Ce(mg/l)

Qemg/g)

picric acid 

phenol

p-amino phenol



[image: image2.emf]Fig(2):isotherm adsorption for compounds with bentonite at 

PH=10
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[image: image3.emf]Fig(3):Freundlich adsorption isotherm for compounds with bentonite atPH=10
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[image: image4.emf]Fig(4):Freundlich adsorption isotherm for compounds with bentonite at PH=3
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[image: image5.emf]Fig(5):Langmuir adsorption isotherm for compounds with bentonite at PH=3
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[image: image6.emf]Fig(6):Langmuir adsorption isotherm for compounds with bentonite at 

PH=10
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[image: image7.emf]Fig(7):Effect of contact timefor the removal organo by bentonite 
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[image: image8.emf]Fig(8):Effect of pH on the adsorption capacity of compounds
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[image: image9.emf]Fig(9):Effect of Temperatura on the adsorption capacity of compounds 

at pH=3
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[image: image10.emf]Fig(10):Effect of Temperature on the adsorption capacity of  compounds 

at pH=10

0

5

10

15

20

25

30

35

40

285 290 295 300 305 310 315 320 325

Temp.(K)

Qe(mg/g)

picric acid

phenol

p-amino phenol


References
1. F.A.Banat,B.AL-Bashir  and  S.AL-Asheh,O. Hayakneh; Environ poiution .;  2000,107, 391-398.
2. C.Moreno..Castilla; Carbon.; 2004, 42(1) ,83-94.

3. S.Biniak,G.Szymanski,j,Siedlewski,A.Swiatkowski Carbon.;1997, 35(12) ,799-810.

4. R.T.Yang."Adsorbents fundamentals and application" New Jersey: Wiley .Inter science .; 2003 ,130.

5. L.Fabing,Z.Tee; Carbon.; 2005,43, 1156-1164.

6. NRodrigo;M.Artur,F.Fernando, FRui ,J.Braz.Chem.Soc.; 2004 ,15(2),224 -231.

7. Q.Riaz,R.Abdul Hammed; Turk. J. Chem.; 2002,26,357-361.
8. P.C.Singer and Y.chen;Active carbon-Adsorption of organics phase,Ann Arbor Science publisher Inc.,Michigan; 1980 ,1,167.

9. A.H.Mahvi; A Maleki, A. Eslami, American. J.Appl.Sci .; 2004,1(4) , 231-326.

10. Z.Aksu,J.Yener; Waste manage .; 2001,21, 695-702.

11. R.Ponampalam,E.J.Otten; Singapore Med.J.; 2002,43(2) , 86-89.

12. Fabing su,Lulv , tee many Hui ,X.S. Zhao , science direct Carbon.; 2005,43,1156-1164.
13. .Murrell J.N.and Bucher E.A., Properties of liquid and Solution, Jhon wiley and sons , new york .; 1982,255.
14. Metcalf and Eddy, waste water Engineering ,third edition,1991, 317,.
15. J.Gregg and W.Sing" Adsorption surface area and porosity" 2ed Acadmic press London .; 1982,61-84.

16. K.H.Radak,D.Loseh,K.Struv and E.Weiss;Zeolites .;1993,13(1),69-70.
17. N.S.AbuzeidandI.M.Harrozim; J.Envirn.Sci.Health,partA.;1991,A26(2) , 257-271.

18. E.Costa.G.Calleja   and   L.Marjuan  ;Adsorp.Sci Technol.;1988,
          5(3),213-228.

19. S.yang,S.Guo and C.Luo; Meitan Zhuankua .;1994,17(2),25-30.

20. O.E.Kartal,M.Eroland H.Ogus; Chem.,Eng .Technol, 2001,24,  645-649.

  21- W.J.Weber,A.M.Asce and Morris, Div., Am.,Soc.,Civ ,Eng, 1963, 89 ,31.

 22- K.K.Panday,Gup Prasad and     V.N.Singh,Wat.,Res.;1985,19(7),

 869-873.






PAGE  
67

_1224141859.xls
تخطيط2

		9.3		9.3		9.3

		13.5		13.5		13.5

		18.3		18.3		18.3

		22.1		22.1		22.1

		26.2		26.2		26.2

		26.9		26.9		26.9

		28.3		28.3		28.3

		30.8		30.8		30.8

		35.6		35.6		35.6

		17		17		17

		25		25		25

		27.3		27.3		27.3

		29.4		29.4		29.4

		30.5		30.5		30.5

		34.1		34.1		34.1

		35.7		35.7		35.7

		38.1		38.1		38.1

		40.2		40.2		40.2

		42.8		42.8		42.8

		17.8		17.8		17.8

		25.9		25.9		25.9

		28.7		28.7		28.7

		29.3		29.3		29.3

		35.1		35.1		35.1

		36.2		36.2		36.2

		39		39		39

		41.2		41.2		41.2

		43.7		43.7		43.7



picric acid

phenol

p-amion phenol

Ce

Ce/Qe

Fig(6):Langmuir adsorption isotherm for compounds with bentonite at PH=10

4.34

4.09

4.21

3.96

3.87

3.12

2.73

2.6

2.76

1.164

1.666

1.65

1.622

1.532

1.61

1.561

1.562

1.548

1.559

3.06

2.75

2.45

2.27

1.86

1.75

1.617

1.538

1.583



ورقة1

		

		2.99		0.69

		3.09		1.27

		3.47		1.67

		3.29		1.88

		3.3		2.14

		3.38		2.31

		3.58		2.37

		3.63		2.5

		2.87				2.67

		3.25				2.69

		3.35				2.78

		3.37				2.89

		3.45				2.97

		3.55				3.04

		3.58				3.125

		3.66				3.18

		3.71				3.24

		3.77				3.3

		3.65						2.33

		3.68						2.48

		3.69						2.63

		3.74						2.74

		3.76						2.85

		3.81						2.94

		3.83						3.03

		3.88						3.1

		3.89						3.18

		3.91						3.25





ورقة1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



picric acid

phenol

p-amino phenol

lnCe

lnQe

Fig(4):Freundlich adsorption isotherm for compounds with bentonite byPH=3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



ورقة2

		22.1		22.1		22.1

		23.2		23.2		23.2

		27		27		27

		27.3		27.3		27.3

		29.5		29.5		29.5

		36.2		36.2		36.2

		38		38		38

		17.8		17.8		17.8

		25.9		25.9		25.9

		28.7		28.7		28.7

		29.3		29.3		29.3

		31.7		31.7		31.7

		35.1		35.1		35.1

		36.2		36.2		36.2

		39		39		39

		41.2		41.2		41.2

		43.7		43.7		43.7

		39.9		39.9		39.9

		40.3		40.3		40.3

		42.5		42.5		42.5

		43.11		43.11		43.11

		45.21		45.21		45.21

		46.3		46.3		46.3

		48.7		48.7		48.7

		49.2		49.2		49.2

		49.9		49.9		49.9



picric acid

phenol

p-amino phenol

Ce/Qe

Ce

Fig(5):Langmuir adsorption isotherm for compoundswith bentonite byPH=3

6.17

4.32

4.09

3.19

2.92

3.35

3.11

1.232

1.747

1.767

1.615

1.103

1.673

1.59

1.611

1.599

1.603

3.31

2.89

2.74

2.48

2.38

2.23

2.18

2.03

1.917



ورقة3

		9.3		9.3		9.3

		13.5		13.5		13.5

		18.3		18.3		18.3

		22.1		22.1		22.1

		26.2		26.2		26.2

		26.9		26.9		26.9

		28.3		28.3		28.3

		30.8		30.8		30.8

		35.6		35.6		35.6

		17		17		17

		25		25		25

		27.3		27.3		27.3

		29.4		29.4		29.4

		30.5		30.5		30.5

		34.1		34.1		34.1

		35.7		35.7		35.7

		38.1		38.1		38.1

		40.2		40.2		40.2

		42.8		42.8		42.8

		17.8		17.8		17.8

		25.9		25.9		25.9

		28.7		28.7		28.7

		29.3		29.3		29.3

		35.1		35.1		35.1

		36.2		36.2		36.2

		39		39		39

		41.2		41.2		41.2

		43.7		43.7		43.7



picric acid

phenol

p-amion phenol

Ce

Ce/Qe

Fig(6):Langmuir adsorption isotherm for compounds with bentonite by PH=10
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Fig(4):Freundlich adsorption isotherm for compounds with bentonite byPH=3
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Fig(1):isotherm adsorption for compounds with benonite by PH=3
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Fig(2):isotherm adsorption for compounds with bentonite by PH=10
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Fig(3):Freundlich adsorption isotherm for compounds with bentonite by PH=10
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Fig(7):Effect of contact timefor the removal organo by bentonite in organo concentrations

0

10

11.9

12.26

12.59

13.11

0

21.2

23.9

24.4

24.85

26.15

0

23

25.9

26.7

27.5

28.1



ورقة1

		0		0

		0.5		10

		1		11.9

		2		12.26

		3		12.59

		4		13.11

		0				0

		0.545				21.2

		1				23.9

		2				24.4

		3				24.85

		4				26.15

		0						0

		0.5						23

		1						25.9

		2						26.7

		3						27.5

		4						28.1





ورقة1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



picric acid

p-amino phenol

phenol

contact time(min)

Qe(mg/g)

Fig(7):Effect of contact timefor the removal organo by bentonite in organo concentrations
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6.17

4.32

4.09

3.19

2.92

3.35

3.11

1.232

1.747

1.767

1.615

1.103

1.673

1.59

1.611

1.599

1.603

3.31

2.89

2.74

2.48

2.38

2.23

2.18

2.03

1.917



ورقة1

		

		2.99		0.69

		3.09		1.27

		3.47		1.67

		3.29		1.88

		3.3		2.14

		3.38		2.31

		3.58		2.37

		3.63		2.5

		2.87				2.67

		3.25				2.69

		3.35				2.78

		3.37				2.89

		3.45				2.97

		3.55				3.04

		3.58				3.125

		3.66				3.18

		3.71				3.24

		3.77				3.3

		3.65						2.33

		3.68						2.48

		3.69						2.63

		3.74						2.74

		3.76						2.85

		3.81						2.94

		3.83						3.03

		3.88						3.1

		3.89						3.18

		3.91						3.25





ورقة1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



picric acid

phenol

p-amino phenol

lnCe

lnQe

Fig(4):Freundlich adsorption isotherm for compounds with bentonite byPH=3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



ورقة2

		22.1		22.1		22.1

		23.2		23.2		23.2

		27		27		27

		27.3		27.3		27.3

		29.5		29.5		29.5

		36.2		36.2		36.2

		38		38		38

		17.8		17.8		17.8

		25.9		25.9		25.9

		28.7		28.7		28.7

		29.3		29.3		29.3

		31.7		31.7		31.7

		35.1		35.1		35.1

		36.2		36.2		36.2

		39		39		39

		41.2		41.2		41.2

		43.7		43.7		43.7

		39.9		39.9		39.9

		40.3		40.3		40.3

		42.5		42.5		42.5

		43.11		43.11		43.11

		45.21		45.21		45.21

		46.3		46.3		46.3

		48.7		48.7		48.7

		49.2		49.2		49.2

		49.9		49.9		49.9



picric acid

phenol

p-amino phenol

Ce/Qe

Ce

Fig(5):Langmuir adsorption isotherm for compoundswith bentonite byPH=3

6.17

4.32

4.09

3.19

2.92

3.35

3.11

1.232

1.747

1.767

1.615

1.103

1.673

1.59

1.611

1.599

1.603

3.31

2.89

2.74

2.48

2.38

2.23

2.18

2.03

1.917



ورقة3

		22.1		6.17

		23.2		4.32

		27		4.09

		27.3		3.19

		29.5		2.92

		36.2		3.35

		38		3.11

		17.8				1.232

		25.9				1.747

		28.7				1.767

		29.3				1.615

		31.7				1.103

		35.1				1.673

		36.2				1.59

		39				1.611

		41.2				1.599

		43.7				1.603

		39.9						3.31

		40.3						2.89

		42.5						2.74

		43.11						2.48

		45.21						2.38

		46.3						2.23

		48.7						2.18

		49.2						2.03

		49.9						1.917





		






_1224139484.xls
تخطيط2

		0		0		0

		8.6		8.6		8.6

		16.2		16.2		16.2

		20		20		20

		22.1		22.1		22.1

		23.2		23.2		23.2

		27		27		27

		27.3		27.3		27.3

		29.5		29.5		29.5

		36.2		36.2		36.2

		38		38		38

		0		0		0

		17.8		17.8		17.8

		25.9		25.9		25.9

		28.7		28.7		28.7

		29.3		29.3		29.3

		31.7		31.7		31.7

		35.1		35.1		35.1

		36.2		36.2		36.2

		39		39		39

		41.2		41.2		41.2

		43.7		43.7		43.7

		0		0		0

		38.5		38.5		38.5

		39.9		39.9		39.9

		40.3		40.3		40.3

		42.5		42.5		42.5

		43.11		43.11		43.11

		45.21		45.21		45.21

		46.3		46.3		46.3

		48.7		48.7		48.7

		49.2		49.2		49.2

		49.9		49.9		49.9



picric acid

phenol

p-amino phenol

Ce(mg/l)

Qemg/g)

Fig(1):isotherm adsorption for compounds with benonite at PH=3

0

0.28

0.76

2

3.58

5.36

6.6

8.54

10.1

10.8

12.22

0

14.44

14.82

16.24

18.14

19.66

20.98

22.76

24.2

25.76

27.26

0

10.3

12.02

13.94

15.5

17.37

18.95

20.74

22.26

24.16

26.02



ورقة1

		0		0

		8.6		0.28

		16.2		0.76

		20		2

		22.1		3.58

		23.2		5.36

		27		6.6

		27.3		8.54

		29.5		10.1

		36.2		10.8

		38		12.22

		0				0

		17.8				14.44

		25.9				14.82

		28.7				16.24

		29.3				18.14

		31.7				19.66

		35.1				20.98

		36.2				22.76

		39				24.2

		41.2				25.76

		43.7				27.26

		0						0

		38.5						10.3

		39.9						12.02

		40.3						13.94

		42.5						15.5

		43.11						17.37

		45.21						18.95

		46.3						20.74

		48.7						22.26

		49.2						24.16

		49.9						26.02





ورقة1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



picric acid

phenol

p-amino phenol

Ce(mg/l)

Qemg/g)

Fig(1):isotherm adsorption for compounds with benonite by PH=3
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Fig(9):Effect of Temperatura on the adsorption capacity of various compounds by pH=3
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Fig(2):isotherm adsorption for compounds with bentonite at PH=10
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Fig(1):isotherm adsorption for compounds with benonite by PH=3
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Fig(2):isotherm adsorption for compounds with bentonite by PH=10
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