JOlFREERI2E2A4R 2005,24(3):480-485

Journal of Agro-Environment Science

JLHER R SR E A KRR Y |
W BT 4 B SEIR T 53

T 31, % fh, 48, kK W, Bas 924, 334, 53%4A

(NEEE R R 2 B A S SRR R, NSEh IPRITERE 010021)

 ECRHIMYRENIRRZUUBW SN AT 5, W58 T SRS EAR 0 WS ER I 2.4- W30k M 2.4- &
ARy TR A A YT T KRG TR WA TR, S5 SRR I SRS SR S 9y 21k & WA B K ARG TR |
AR o ek i T (L AT 38 R IR /1 5 Bt 5 25— B8 149338 T, T 8 1 0 08 e 1 7 2 VT 7 (AR T ORR L g R 346
ORI A DL B2 A I S Ak 5 P B iR/ N — A T2 R 3R B A 20T R AE B Tk A TR P R B 5 1k
PyriE TSR R G SDBS FRAERT , By b G W7E S K AR TR T W R LA 43 BE A S 32, SDBS 7E BTl
e BESE TR A (VN T CMC) , B A B W DT  — 7K 43 1ie ZR 1S O, 43 Iie R B 38 AT B AT T2 7K 43 T 2R 5L
Koy BUFAHE,

KEEIA . B PIBWD; W2RIbBY; SDBS; M HY

FESHES X522 XERIREE. A XEHS.1672-2043(2005)03-0480-06

Adsorptive Behaviors of Phenolic Compounds in Sediments of the Yellow River
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Abstract: Phenolic compounds, as chemically raw materials and key pollutants, have drawn more and more attention, because
they may have potentially ecological risks and do harm to human health further through food chains. Due to its adsorptive be—
havior, sediment may have an obvious effects on phenolic compound’s migration in water body based upon the recent re—
searches. It is well documented that Baotou section of the Yellow River is a representative as the ultimate receiving body of
industrial sewage, therefore, it is necessary and important that studying the contamination of phenolic compounds in the Bao—
tou section of the Yellow River be urgent. In this paper, o—nitrophenol, p—nitrophenol, 2,4—dinitrophenol, 2,4—dichlorophenol
and pentachlorophenol were chosen as target compounds. Taking the sediments from the clear reach in the Baotou Section of
the Yellow River as the adsorbent, and the solutions containing the above—mentioned five phenolic compounds as the adsor—
bates, we tested the adsorption and affecting factors. According to the results, the adsorbability of each phenolic compounds
were influenced by pH, ionic strength, and organic content and sodium dodecyl benzene sulfonate (SDBS) in the sediments
studied. The adsorption capacity of each phenolic compound decreased with increasing pH ranging from 2 to 12. Taking NaCl
as electrolyte, the adsorption capacity of o—nitrophenol and p—nitrophenol increased obviously with elevated ionic strength
when pH at 7.3, while 2,4-dichlorophenol when pH at 11.3. However, the adsorption capacity of 2,4—dichlorophenol in—
creased little when pH at 7.3. The adsorption capacity decreased after removing organic matter, indicating that the dissolving
and partitioning process in the sediment is significant. The main way of adsorption was partition process, and the distribution
coefficients of sediment—water became larger after adding SDBS which may reinforce the adsorption when the initial concen—
trations below the surfactant CMCs for SDBS and the adsorption capacity was directly relative to the distribution coefficient
between capryl alcohol and water, respectively
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Figure 1 Effects of pH on adsorption of phenolic

compounds in sediment
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Figure 2 Effects of ion strength on sorption of p—nitrophenol

and o—nitrophenol
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Figure 3 Adsorptive isotherm curve of 2,4-dichlorophenol in
each ionic strength and pH
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Figure 4 The sorption isotherms of pentachlorophenol in the

sediment with and without organic matters
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Table 1 The Freundlish equations and K of phenolic compounds in the sediment with and without organic matter
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Figure 6 The sorption isotherms of p—nitrophenol in the sediment

with and without organic matters
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Table 2 The sorption isotherm equations of organic compounds in SDBS solutions with different concentrations
MR SDBS #f#/mg + L' Rt KRB SR
ALK 0 Cs=0.4235C"%" 0.950 2 0.4235
100 Cs=0.6636C"" 0.989 6 0.663 6
200 Cs=0.9169C"""" 0.995 4 0.926 9
2,4- fil Ly 0 Cs=0.2782C""* 0.9756 0.278 2
100 Cs=0.3690C"**" 0.994 5 0.369 0
200 Cs=0.5297C"% 0.994 0 05297
2,4- S KT 0 Cs=0.6139C"7% 0.993 3 0.6139
100 Cs=1.1705C"%7 0.995 6 1.170 5
200 Cs=1.5547C"*% 0.994 0 1.5547
S 0 Cs=1.2040C""" 0.993 4 1.2040
100 Cs=2.5366C">% 0.999 5 2,536 6
200 Cs=3.5321C"** 0.9955 3.5321
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Table 3 Ratio of (K',f",.) /(K,f.) derived of sediment for organic compounds
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