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Thermodynamic Study of phenol ,0-hydroxy phenol ,p-amino
phenol and 2,4,6-trinitro phenol Adsorption charcoal derived
from coconut shell
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phenol > 0-OH-phenol > p-NH,-phenol > 2,4,6-Tri nitro phenol
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Abstract:

In this work a study was carried out to estimate the ability of charcoal derived
from coconut shell as a new adsorbent for adsorption and removal of phenol ,0-OH
phenol ,p- NH, phenol and 2,4,6-tri nitro phenol from aqueous solution ,and the
results show the isotherms were (S3) according to Giles classification .

The effect of introducing electron with drawing groups and electron donating
groups which substituted in the aromatic ring on the adsorption process has been
investigated ,the results showed that the derivatives is less in adsorption capacity
than the adsorption capacity for the origin compound as the following order :-

Phenol > 0-OH phenol > p- NH, phenol > 2,4,6-trinitro phenol

Adsorption of phenol and some derivatives was examined as a function of
temperature by large 288K .The extent of adsorption as found to increase with the
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increase in temperature (Endothermic) .The study show that the adsorption at
different pH media in the rang (2-12).

Distribution coefficient and removal percentage were calculated,
results obtained shows the distribution coefficient increase as the temperature
increase ,and removal percentage within 288k of phenol
(67.9%),0-hydroxy phenol (54%),p-amino phenol (49.7) and 2,4,6-trinitro phenol
(36.8%).
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3l pall aldl g sl e dlead) o (51351 padl A 5330l 30 a2 33 51 3V S (a5 . (2885298 5308 5318K)
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. 288K ae
Compounds Langmuir constants Freundlich constants
K. -a R’ Ke n R’
Phenol 0.0445 | 0.0074 | 0.1189 | 0.0429 | 0.9006 | 0.8409

0-OH-phenol 0.0154 | 0.0127 | 0.7583 | 0.00099 | 0.5045 | 0.9563
p-NH,-phenol 0.02213 | 0.0106 | 0.6401 | 0.0037 | 0.605 | 0.9496
2,4, 6-trinitro | 0.01829 | 0.00986 | 0.298 | 0.00864 | 0.7553 | 0.928
phenol
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Fidal anidll el o asliidiay Jsudl) Y o) 4daii lakag ASsaliage il wil) —2(2) Jsaal)

Compounds AH (KJ/Mole) AG (KJ.Mole) | AS(J/K.Mole)
Phenol 10.3176 8.314 65.6132
0-OH-phenol 10.292 7.844 62.972
p-NH2-phenol 8.2538 7.6573 55.246
2,4,6-trinitro 1.5702 7.595 31.823
phenol

a0 48 (pn il paill s e ailiey sl Y il elaa o —:(3)dand

Phenol 0-hydroxy- p-amino 2,4,6-trinitro
Temp.(K) phenol phenol phenol
Kd Kd Kd Kd
288 0.679 0.54 0.497 0.368
298 0.686 0.545 0.593 0.446
308 0.715 0.555 0.692 0.50
318 0.769 0.575 0.799 52
4
3.5 1
3 -
S 2.5 4
S 1.5 -
1 - —e— phenol
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0.5 —A— p-amino phenol
—»— 2,4,6-tri nitro phenol
0 0 T T T T
0 10 20 30 40 50 60 70
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Ao (Fda) aadl) mha o Alliidae g Jsidl) 15 aulg e (1)Jsad)
288k
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