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of hydrophilic/hydrophobic fractions
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Fig. 3 UV spectrum of the hydrophilic/hydrophobic fractions at different critical retention factors
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Table 1 UV absorbance index of the hydrophilic/hydrophobic fractions at different critical retention factors
HIS HOA HOB

I S fi X - -

e ARLSini SUVA - HOL SUVA SRl ) SUVA
(250~280 nm) (250~280 nm) (250~280 nm) (250~280 nm) (250~280 nm) (250~280 nm)

5 0.020 3 0.018 8 0.018 3 0. 020 0 0.011 6 0.051 3
10 0.024 4 0.021 7 0.015 1 0.026 2 0.009 2 0.079 7
25 0.036 1 0.030 4 0.013 2 0.027 5 0.008 0 0.091 9
50 0.039 2 0.028 0 0.013 3 0.036 4 0.007 4 0.146 6
100 0.041 7 0.026 3 0.011 2 0.040 3 0. 006 9 0. 365 4

U SUVA 23857 TOC ¥ BE MR OYERELA. U, « (mgTOC « L) 1],
Note: SUVA refers to the UV absorbance per TOC concentration [ A. U. « (mgTOC « L=1) 1]
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Fig. 4 EEM of the hydrophilic/hydrophobic fractions at different critical retention factors
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Fig. 5 Fluorescence densities of the hydrophilic/hydrophobic

fractions at different critical retention factors
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*2 BERKASH FRITHES logk', 2 B # Pearson 48 % 14
Table 2 The Pearson correlation between the contribution rate of FRI and the logk’.. of the hydrophilic/hydrophobic fractions

7t WKl /nm HIS HOA HOB

X35 Ex Em AHRZREL - BEE p THRZREL r BEE p HHRZREL r B p
1 200~250 250~330 0.386 0.522 —0.913" 0.03 0.705 0.184
Il 200~250 330~380 —0.297 0. 627 0.943* 0.016 —0.981" 0. 028
11 200~250 380~500 0.96" * 0.01 —0.05 0.936 0.818(* 0.09
I\ 250~400 250~ 380 —0.827( 0. 084 —0.75 0. 144 —0.948" 0.014
\ 250~400 380~500 —0.274 0. 656 —0.603 0. 281 —0. 794 0.109

e ox o @EERE(p<0.0D), * B3 0.01<<p<C0.05), () — i #(0.05 <p<<0.1), F[,
Note: * % highly significant(p<C0.01), * significant(0. 01<Cp<C0.05), ( * ) common significant(0. 05<<p<C0. 1) the same below.

R3 BERKADRKAIEHS logk'.. Z B K Pearson 18 £ 1%

Table 3 The Pearson correlation between the fluorescence index and the logk’.. of the hydrophilic/hydrophobic fractions

- HIS HOA HOB
PR %L TN ” ™ o~ ™ = SN ” o
AR FREL - B p R FREL - BEE p FAR R - BEME p
HIXn —0.231 0.709 0. 603 0. 282 0.516 0.373
HIXcm 0. 661 0.225 0.827¢ 0. 084 —0.432 0. 467
BIX —0.992** 0.001 0.559 0. 327 —0.602 0. 283
FI —0.193 0. 756 —0.274 0. 655 0.705 0. 184
Peak T/C —0.162 0. 794 0.973" 0. 005 —0.895" 0. 04
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Spectroscopic Characteristics of Hydrophilic/Hydrophobic Fractions of
Natural Organic Matters at Various Critical Retention Factors
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2. School of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China
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Abstract Adsorption resin chromatography obtains wide application in characterizing the distribution of hydrophilic/hydrophobic
fractions in natural organic matters. As a basic parameter of chromatography, the critical retention factor has a potential impact
on results of adsorption and separation. In this study, water samples from a reservoir were fractionated into hydrophilic sub-
stances (HIS), hydrophobic acids (HOA), hydrophobic bases (HOB) and hydrophobic neutrals (HON) under the conditions of
various critical retention factors (&', =5, 10, 25, 50, 100). The distribution of the hydrophilic/hydrophobic fractions were sys-
tematically characterized, with special attention placed to their spectroscopic properties. The results showed that the relative
proportions of hydrophilic/hydrophobic fractions depended on the value of %', and the proportion of hydrophobic components
and the degree of hydrophobicity increased with the increase of &', value. In wavelength range of 250~280 nm, the UV absor-
bance of HIS increased with increasing k'.., while the absorbance of hydrophobic fractions performed in the reserved trend. The
difference in UV spectra between the hydrophilic and hydrophobic fractions was enlarged with increasing ., value. The specific
UV absorbance (i. e. UV absorbance per unit concentration) of the hydrophobic fractions was found to be sensitive to the value
of &', indicating that the critical retention factor may affect the properties of aromatic functional groups in the obtained frac-
tions. Three dimensional excitation-emission matrix fluorescence spectroscopy was further conducted to characterize the hydro-
philic/hydrophobic fractions, with the spectral data analyzed using fluorescence regional integration and fluorescence index tech-
niques. The results revealed that the fluorescence peak appearance (peak location and intensity), fluorescence regional distribu-
tion and fluorophore density were related to the value of &'., s meanwhile the fluorescence indices of BIX, HIX., and Peak T/C
were sensitive to the value of %',. It is speculated that the critical retention factor may have profound impact on the chemical
compositions and transformation behaviors of the resultant hydrophilic/hydrophobic fractions. Therefore, it is suggested that
particular attention should be paid to the setting of the critical retention factor and indicating its value clearly when conducting

separating and characterizing of the distribution of hydrophilic/hydrophobic fractions.
Keywords Hydrophilicity/hydrophobicity; Spectroscopic properties; Critical retention factors; Chromatography
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