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Study of the Effects of lonic Strength and Temperature on the
Adsorption of Anionic Dye on Activated Carbon with
Flow Injection-spectrophotometry
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Abstract The effects of ionic strength of NaCl and temperature on the adsorption behavior of anionic
dye (Acid chrome blue K) on activated carbon which presents a negative surface charge in aqueous solution
were studied by flow injection-spectrophotometry. The results show that the rise of ionic strength increases
the rate of dye adsorption through reducing adsorption activation energy, moreover, thermodynamically, the
change in free energy of adsorption decreases from positive to negative with increasing ionic strength at each
temperature investigated, but the changes in enthalpy and entropy of adsorption are positive and both
increase with the incseasig ionic strength. On the other hand, the mechanisms of the effects of ionic strength
and temperature were discussed in adsorption kinetic and thermodynamic aspects.
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Fig.3 Effect of temperature on the adsor ption of Acid chrome
blueK on activated carbon at ionic strength 1.00x10°mol-L*
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Fig.5 Effect of temperatureon the adsorption of Acid chrome
blueK on activated carbon at ionic strength 1.00x10mol « L
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Tab.1 Theapparent adsor ption rate constants and activation energies of Acid chrome blue K
on activated carbon at different ionic strengths and temperatures
k/(L + mol" « min™)

I(NaCl)/(mol « L) 300 750 300 350 200 E/(kJ + mol™)
0 0.208 0.237 0.265 0.294 0.325 16.9
1.00x107 0.264 0.293 0.322 0.360 0.390 15.1
5.00x107 0.340 0.378 0.413 0.451 0.492 14.0
1.00x10? 0.374 0.415 0.451 0.490 0.538 13.6
4.00%10? 0.435 0.479 0.524 0.563 0.617 13.1
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Tab.2 Theequilibrium percentages of adsor ption of Acid chrome blue K on activated carbon at different ionic strengths and

temperatur%
I (NaCl)/(mol « L") %
20.0 25.0 30.0 35.0 40.0
0 0.288 0.310 0.335 0.360 0.382
1.00x10° 0.416 0.466 0.498 0.541 0.574
5.00x10° 0.578 0.636 0.686 0.732 0.767
1.00x102 0.629 0.701 0.747 0.789 0.828
4.00%10 0.700 0.767 0.815 0.859 0.891
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Tab.3 Thethermodynamic parametersfor adsorption of Acid chrome blue K on activated carbon
at different ionic strengths and temper atures
AG /(kJ + mol™)

I (NaCl) /(mol » L") AH /(kJ + mol™) AS /(J » mol + K

20.0 25.0 30.0 35.0 40.0
0 2.20 1.98 1.73 1.48 1.25 16.4 48.3
1.00x107 0.823 0.335 0.0191 -0.417 -0.773 23.9 79.0
5.00x107 -0.767 -1.39 -1.97 -2.57 -3.10 33.5 117
1.00x107 -1.29 -2.11 -2.72 -3.38 -4.09 389 137
4.00x102 -2.06 -2.95 -3.73 -4.62 -5.46 47.6 170
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