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Sorption of 1-Naphthol to Plant Cuticular Waxes with Different States

CHEN Bao-liang, ZHOU Dan-dan, LI Yun-gui> ZHU Li-zhong
(Department of Environmental Science, Zhejiang University, Hangzhou 310028, China)

Abstract: Wax components are ubiquitous in natural environments (such as plant and soil) and play a significant role in sorption of organic
contaminants. To elucidate their sorption characteristicss cuticular waxes were isolated from the fruits of apple by organic solvent extraction
method, and then the isolated-wax was reconstructed on montmorillonite with different loadings. Sorption behaviors of one polar organic
pollutant, 1-naphthol, to isolated-wax, reconstructed-wax, and cuticle-associated-wax samples were compared by batch sorption method.
Sorption properties of wax-montmorillonite complexes dependent on different wax-loadings were also investigated. Isotherms of 1-naphthol to wax
samples were nonlinear; and fitted well with Freundlich equation. Although sorption of wax in the plant cuticle was weakened by other
components of cuticle> its contribution to whole sorption of the cuticle increased with solute aqueous equilibrium concentration. Sorption
coefficients at three equilibrium concentrations (1, 10, 100 pg/mL) were calculateds depending on solute concentrations and wax-loadings.
Sorption coefficients normalized organic carbon contents ( K, ) decreased with the increase of solute aqueous concentration. At low solute
aqueous concentration, K, values increased with the wax-loading increasing, reached maximum, and then decreased. At high solute aqueous
concentration, K, values were almost independent on wax-loadings. These observations indicated that partition was the dominant mechanism at
high solute concentration, while specific interactions were involved as additional mechanisms at low solute concentration. K, values of wax
components in different states were in the order of reconstructed-wax (321.2) > isolated-wax (190.4) > cuticular-attached-wax (128.4),
suggested that the sorption capability of wax was promoted once they were input into soil environment and then coated on mineral surface.
Key words: plant cuticle; waxes; montmorillonite; 1-naphthol; sorption
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Fig.1 FTIR spectra of isolated waxes and reconstituted

waxes of plant cuticle
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Table 1~ Organic carbon contents (f,,), wax-loadings, and sorption

parameters of reconstituted plant cuticular waxes

B focl % WA/ % 1gK Y N =
Iy BSOS R(IW) 77.83 100 2.622  0.834  0.99%
BW1 72.54 93.15 2.607  0.900  0.966
BW2 49.47 63.51 2.551  0.777  0.976
BW3 32.99 42.33 2.407  0.769  0.963
BW4 31.39 40.28 2421 0.773  0.946
BWS5 24.93 31.98 2.390  0.760  0.932
BW6 23.77 30.49 2.280  0.812  0.962
BW7 19.42 24.90 2.247  0.775  0.971
BWS 17.63 22.60 2,102 0.82  0.973
BW9 13.00 16.64 1.922  0.842  0.977
ACl 69.57 4.7 2.840 0.868  0.986
AC2 61.16 0 3.150  0.823  0.978
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Fig.2 Isotherms of 1-naphthol to plant cuticle and reconstituted cuticular wax
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Table 2 Sorption coefficients of 1-naphthol on reconstituted plant cuticular wax and linear regression parameters of isotherms

W K}l)/mL'g’l : &r&tlﬁlUHZtiﬁz”
¢, =1 mg/L ¢, =10 mg/L ¢, = 100 mg/L Ky/mlLeg™! K, /mLeg™! 2
53 T T 419.3 285.8 194.9 148.2 190.4 0.994
BW1 404.6 321.4 255.3 237.9 328.0 0.942
BW2 355.3 212.8 127.4 154.3 311.9 0.971
BW3 255.3 150.0 88.10 99.10 300.4 0.983
BW4 263.6 156.3 92.68 107.6 342.9 0.981
BWS5 245.5 141.2 81.28 95.70 383.9 0.978
BW6 190.6 123.6 80.17 85.00 357.6 0.958
BW7 176.6 105.2 62.66 61.59 317.2 0.970
BW8 126.5 83.95 55.72 55.54 315.0 0.977
BW9 83.56 58.08 40.36 44.56 342.7 0.976
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Fig.3 Relationship of sorption coefficients ( Ky» K,,) of 1-naphthol with orgnic carbon contents (f,.) of reconstituted-wax samples
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