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Sorption and Desorption Behaviors of Three PAHs by Charcoals
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niversity, Tianjin 300071, China)

Abstract: Three structurally different charcoals were developed by controlling oxidation time, whose structures were characterized. Sorption
and desorption of three representative polycyclic aromatic hydrocarbons (PAHs), phenanthrene (PHE), anthracene (ANT) and pyrene (PYR),
on these charcoals were studied. The results showed that the three charcoals were quite different in chemical composition and structure
through changing the oxidation time, though they were generated from the same material. ~All the sorption and desorption isotherms of PAHs
on the charcoals were nonlinear, which can be well fitted by Freundlich model, and the nonlinearity had a positive correlation with O/C ratio
of the charcoals. K,, and n values ranged 10°'~10% and 0.4~0.7, respectively, mainly dependent on charcoal structure, the hydrophobicity and
molecular volume of PAHs. Adsorption was the main mechanism for the sorption of PAHs on these charcoals, whereas partition can not be ne—
glected on charcoal samples with short oxidation time. Desorption hysteresis of the PAHs on charcoals was evident. The larger the PAHs
molecule, the more hysteretic their desorption, and hence, desorption hysteresis of pyrene was more evident than the other two PAHs. Besides,
desorption hysteresis also related to the aromaticity and polarity of charcoals, and among which the existence of rigid aliphatic carbon and
surface area were the two key factors.
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Table 1 Basic properties of the three PAHs
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fgeom K/ A WA A PRy A
PHE 178.2 3 11.5 7.7 3.1 88.55 1.18 4.46
ANT 178.2 3 11.7 7.2 3.1 84.24 0.067 4.86
PYR 202.3 4 11.4 9.5 3.1 108.3 0.135 5.20
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Figure 1 CP/MAS-"C NMR spectra of three charcoals
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Table 2 Properties of the three charcoals
70 3 é ( OU JAS - -
e JERANR s W5 I wi%h GRS TR g R 1%
C H N O H/C o/C
1# 65.33 436 0.85 29.46 3.02 0.80 0.34 15.6 44.0
2# 73.03 3.70 0.83 18.12 432 0.61 0.19 259 56.9
3# 68.69 3.79 0.99 23.04 3.49 0.66 0.25 26.8 63.6
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Figure 2 Sorption and desorption isotherms of

PAHs onto three charcoals
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Figure 3 Relationships of PAHs sorption equilibrium

concentrations and HI
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2 n Kr lg Kec R n Kr R
C.=0.005S,, C~0.05 S, C~0.5 8,
PHE
1% 0435 1.196 5.87 5.36 4.85 0.989 0.679 0.808 0.922
24 0418 1.121 5.74 5.20 4.57 0.985 0.613 1.041 0.970
3% 0.469 1.959 6.05 5.54 4.98 0.975 0.636 1.924 0.988
ANT
#0707 0.452 6.22 5.92 5.63 0.997 0.795 0.395 0.999
24 0.555 0.720 6.21 5.76 5.32 0.995 0.686 0.746 0.970
3% 0.583 1.286 6.58 6.47 5.64 0.991 0.759 1.210 0.911
PYR
% 0633 0.554 6.00 5.64 527 0.989 0.775 0.766 0.992
24 0482 0.360 5.78 5.26 4.74 0.999 0.642 0.551 0.959
3# 0559 0.706 6.09 5.65 521 0.995 0.771 1.023 0.967
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