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Adsorption of Phenol and BisphenolA from Aqueous Solution onto Bamboo Charcoals

Summary

FRIRSE >« FILAR> « AT R

Yasuji Thara, Kazuya Aoyama, Chikara Imamura

The adsorption isotherms of phenol and bisphenol A onto bamboo charcoals were measured in aqueous

solution at 25 C. The bamboo charcoals used were different types of refinement degree prepared from

different route temperature. In general, the adsorption affinities for phenol and bisphenol A increased with

decreases in the refinement degree of bamboo charcoals. Phenol adsorbed about 10 times greater than

bisphenol A. Adsorption affinities of phenol accelerated in the presence of additives such as S-cyclodextrin and

its polymer. On the other hand, adsorption affinities for bisphenol A repressed in the presence of additives.

These results indicated that fine pores size of bamboo charcoals played an important role of the adsorption.

The relationship between adsorption affinities and OSQR properties were also discussed in order to determine

preferred adsorption behaviors of phenol and bisphenol A onto bomboo chacoals.
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Table 1 Physical Properties of Banboo Charcoals (1)

JEEIRE REEXUEDUE BEE RIGRE

[c] [Q/cm] [c]
300 300 % 7.68 gggﬁiii
k350 350 2116000 5.86 gggﬁiﬁi
00 400 4220 4.14 gggﬁi#i
TR0 450 35.8 1.50 gggﬁiﬁi
500 500 7.7 0.70  900LLE

Table 2 Physical Properties of Banboo Charcoals (2)

FEERRE KU JIS-M-8821 &4 (%]

[c] Gy R4 RS BEFRE
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TriR610 610 0~3 8.1 3.3 3.7 84.9
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Table 3 Adsorption Constants of Phenol and BPA for Bamboo Charcoals in Aqueous Solution at 25C
7/ =) EX7=/—)VA
10K (1/g) 10%n (mol/1) 10*nK (1/g) 10°n (mol/1)
e300 0.655 16.6 0.86 1.21
7350 1.10 23.8 1.18 0.83
TTiR400 1.53 25.5 1.50 0.98
71 450 4.71 17.8 4.10 0.72
1 R500 2.11 22.2 6.45 2.20
T %550 3.63 26.0 1.05 1.35
TTHR610 3.36 28.0 3.54 2.60
HIER 1.64 152 3.51 177
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Table 4 Adsorption Constants of Phenol and BPA for Bamboo Charcoals in the Presence of Additives at 25°C

Tz /= 27/ —)VA
10—*nK (1/g) 10%n (mol/1) 10*nK (I/g) 10’n (mol/1)
TiR610 3.36 28.0 3.54 2.60
fIp610+5-CD 6.18 29.3 2.18 2.37
R —
610+ 8-CD 4.17 34.3 1.37 2.08
Table 5 Calculated OSQR Properties of Phenol and Bisphenol A
Phenol BisphenolA Ratio
Heat of Formation kcal/mole —22.33 —48 .40 2.17
Molecular Area Angstroms Squared 109.31 442 .57 4.05
Solvent-Excluded Angstroms Cubed 76.14 284.31 3.73
Volume
LogP 1.48 3.98 2.69
Molar Refractivity cm. cm. cm/mol 27.75 68.21 2.46
Molecular Weight Atomic Mass Units 94.11 228.29 2.43
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