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Study of congo red dye adsorption on activated carbon 

 

Abstract: 

The research included studying the adsorption of congo red dye on the 

surface of activated carbon, where a UV-vis spectrometer was used to 

determine the dye concentration after adsorption. The results showed that the 

adsorption isotherm corresponded with S type curves according to Giles 

classifications. The comparison of correlation coefficients (R
2
) of the 

linearized form of both Freundlich and Langmuir equations indicates that the 

Freundlich model markedly described the adsorption of congo red on 

activated carbon, and the adsorption ratio increases with increasing the 
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adsorbent dosage and with increasing the temperature, and that the adsorption 

process is exothermic and it occurred spontaneously. 

 

Keywords: Adsorption isotherm, Activated carbon, Congo red dye. 

 pH 

 (Pagga & Taeger, 1994) 

 (Albanis et al., 2018). 

MP2

FreundlichLangmuir

(25 – 55 
o
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al 2013)

50 ppmpH = 6 1.4 g 
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61(qe mg/g)

(25 – 55 
o
C)

(Alqaragully, 2014)

Tempkin

pH
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3131
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(Al-

Taweel, 2008)( Al-Taweel et al., 2008)

B

61 

65.7% 89.7% 97.9%

Pseudo-second order 

B

Flint 

clayToth

(Kareem & Abd-Al-Hussien, 2012)

& Subramaniam, 2013)(Ponnusamy

20 mg/L24.76 g/L3.3

6730 
o
C(Ghati et al., 2017)

(H)Giles

(Swan & Zaini, 2019)

Fe3O4@nSiO2@mSiO2 core-shell 

microspheres1429 mg/g



   Scientific Journal of Faculty of Education, Misurata University-Libya, Vol. 1, No. 16, sep. 2020 

Published online in September 

 

539 

 

600 mg/g

.(Zhang et al., 2016)

UV-Vis 

Spectrometer

λmaxppm  5111

g1.35351 ml

(51 ،35 ،51 ،75 ،511 ،535 ،551 ،575 ppm)

0.01 M 

51 ،511 ،311 ،

5111ppm)50 ml1 g، و711، 411

45

(Ce)
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Qe))mg/g(Zhang et al., 

2016)

   
(     )  
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(      )
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K3،(Ghati et al., 

2017)
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Log K1/T

(∆G
o
)

∆ ∆ ∆

pH  3.5 pH5.3

 5pKa   =(Swan & Zaini, 2019) 4.5

pH

(λmax = 

540 nm)

pH = 2

(λmax = 600 nm)

5:(Gong et al., 2015)
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3: 

ml 511 g20 
o
C45

CeQemg

1 g QeCe

 3SGiles

(Giles et al., 1960)

(Alsenani, 

(2013)

   nm 600الصورة الزرقاء قيس الامتصاص عند                           nm 540الصورة الحمراء قيس الامتصاص عند          



   Scientific Journal of Faculty of Education, Misurata University-Libya, Vol. 1, No. 16, sep. 2020 

Published online in September 

 

543 

 

 

3:

              
 

 
      …………………..………. (6) 

Kf n

  

  
  

 

       
  

  

    
 ……………………………..…… (7) 

KLqmax

.(Zhang et. al, 2016)
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qmax

(Alsenani, 2013)5

 

 

 

 

 

 
 

 

4
 

 

 

Freundlich model   T (K) 

R
2

 n Kf    

0.925 0.74 0.13   293 

 

 0.5, 

1, 2 g ) 5

200 ppm1000 ppm

 91،% 8%
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5 :

 .(0.5, 1, 2 g) 
 

25, 35, 48 
o
C1 g

ppm31145Log 

K 1/T6

(H)∆ (S )∆

(G)∆3

Natural serpentineFe3O4@nSiO2@mSiO2

(Swan & Zaini, 2019) 
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 6 :

 200 ppm  1 g 

 

(−20 to 0 kJ mol
−1

)

(−80 to −400 kJ mol
−1

)(Zhang et al, 2016)

 3

R
2

 
H (kJ. mol

-

1
)∆ 

S (J. mol
 -1

. K
-1

) 

∆ 
G (kJ. mol

-1
) ∆ K C0 T (K) 

0.996 7.84- 6 333.5 - 133.0 0.324 200 293 

   - 136.3 1.426 200 308 

   - 139.2 3.641 200 321 
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