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Adsorption model of phenol on activated carbon
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Abstract: The dynamics and thermodynamics of activated carbon adsorbing phenol were investigated by static
adsorption experiments. The adsorption process obeys the second-level dynamic equation, where the pretreatment
activated carbon is used to adsorb phenol. The maximum adsorption capacity is 0.276 1 g/g. The experimental results
deduced from the adsorption thermodynamics computation and the infrared spectrogram shows that the adsorption heat is
—33.046 kJ/mol, the adsorption bond strength is small, and a phenol molecule adsorbs on two active points of activated
carbon surface via hydrogen bond. With the increase of phenol dosage, the infrared spectrum broadens gradually on 3 432
cm ! hydroxyl spectral line, the dissemination spectrum occurs, which indicates that phenol associates through hydrogen
bond on hydroxyl. Adsorption model being built based to the obtained data could be used to explain the related
experiment phenomena.
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1.1 EEREEIK
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o, BAPL(TOC)IKEE R 950 mg/L, b7 % i
(COD)#JE 4 2 850 mg/L, pHE N 6.5,
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WV E 1Y HA-B B PR G Kot 14, T
AN R s H

PR — 7 2 PR POl A 3 ¥ 1 e B B FRBE N 281 1
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X0 T S AR UA FEE A T ARSI

TEW R e T, SRR &N 5 g/L, Wl
pH {ih 5.8. {EMLIRE) =50, EdERHEN 5
g/L, KEyWILRIRE Ny 1.35 g/L, ¥ pH 1A 5.8, MMV
I8 2 he
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FE i B 240 1% SR A8 LI 2140 61 4% (56 4
LA, Nicolet Nexus670)ill5E; TOC K H A7 WLk
W (H A B A F A2, TOC-Vepn)ME o
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Table 1 Kinetic parameters of phenol adsorption on activated

carbon
Pseudo-first-order Pseudo-second-order
o/ 1g(qe—q,):1gqe—£t o= 1z+i
(mg-g ) 2.3 9  kq; 9e
ka e et
(mgg ) (mgg )
120.958 0.041 105.36 0.008 59 127.551

Q.: equilibrium adsorption capacity with experimentally
measured, mg/g; g.: equilibrium adsorption capacity calculated
with kinetic equation, mg/g; ¢ reaction time, min; ki
adsorption constant of pseudo-first-order equation; k,:

adsorption constant of pseudo-second-order equation.
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Fig. 1 Relationship between adsorption capacity and reaction

time
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Fig. 2 Relationship between adsorption capacity and
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Fig.4 1R spectra of activated carbon: 1—Activated carbon;
2—0.65 g/L phenol+activated carbon; 3—1.95 g/L phenol+

activated carbon; 4—6.5 g/L phenol+activated carbon
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Fig. 5 Structure of phenol adsorbed on activated carbon
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Fig.6 Effect of temperature on phenol adsorption on activated
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