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Adsorption of Pyrene by Humic Acids Extracted from Huangnitu and the Interaction Mechanism

QIN Shu-ping, DAI Jing-yu, BAI Bing

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The adsorption of pyrene by HAs extracted from three different use types (mulberry field, paddy field, metasequoia field)
of Huangnitu soil under was determined by using high performance liquid chromatography (HPLC, Waters 2690, Waters, Milford,
MA) method. The adsorption phenomenon and mechanism were also analyzed by Elemental analysis and FTIR spectra. The results
indicated that the sorption isotherms of pyrene in different HAs all showed nonlinear sorption from the whole curves, with almost linear
in lower density but nonlinear in higher density. Pyrene adsorption to three HAs could be well fitted by Freundlich isotherms with
significant correlation. Elemental analysis and FTIR spectra showed that different use types of soil for ten years had small influences
on element composition of HAs, but the adsorption partition coefficients were different under three types of soil use, which suggested
that the different sorption power was concerned with their composing structures, aliphatics might play an important role in binding and
determined the sorptive power of pyrene in HAs.
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Table 1 Basic properties of the studied soils

) TOC TN kLA / %
- pH
/g kg™ /mg+egt 20~200 pm 2 ~20 pm <20 pm
b+ 5.5 24.40 1.29 19.3 42.1 30.5
KH+ 5.9  21.80 0.88 27.7 38.9 24.3
KK+ 5.6 23.60 1.18 24.6 31.5 38.1

1.2 (UBEREH

Waters1525 R =20 AH 5L, AL SUPEL-
COSil, LC - PAH & 4 #rkE (15 cm x5 em, 5 Mm) M
Waters474SFD 5 I #5007 35 W e i B2, I EE
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Figure 1 The adsorption isotherm of pyrene in HA
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Figure 2 Freundlich isotherm curves of pyrene in HA
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Table 2 The regression parameters of sorption isotherms of pryene in HA

Fractions Freundlich J5 & Langmuir Vit 3 Linear
HA log K/ 1/n 1/q° r r
b+ 0.712 7 1.153 2 0.989 4 —-0.001 00 0.984 5 0.991 6
K H £ 0.920 4 0.987 5 0.979 6 -0.000 03 0.992 7 0.958 8
KA+ 0.846 5 0.949 1 0.980 9 -0.000 08 0.9851 0.973 0
1 : Linear: ¢ = be + a; Freundlich: logq =log Kf + 1/ nloge; Langmuir: 1/ ¢=1/¢"+ A/ ¢; Hob ¢ & HA SFEEREH R0 (pg + g7'), ¢ B
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Table 3 Elemental composition of the HA studied and the adsorption distribution coefficients
TER AR/ wi% JT L Kd
HA log Koc
C H 0 N [H]/[C] [o]/[C] [H]/[0O] /mL -+ g™
Fh+ 55.6 5.9 32.8 5.7 1.28 0. 44 0.18 7 068.7 4.18
7K H 53.5 5.53 5.4 5.3 1.31 0.50 0.16 7 886. 4 4.19
Kzt 57.5 5.8 30.6 5.7 1.30 0. 40 0.19 5652.3 4.03
EERR KAZ 4% K H L
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Figure 3 FTIR spectra of HA and HA — Pyrene from the different soils
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