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Effect of Low Molecular Weight Organic Acids on the Chemical Speciation and
Activity of Mercury in the Soils of the Water-Level-Fluctuating Zone of the

Three Gorges Reservoir
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Abstract: To investigate the effect of low molecular weight organic acids (LMWOA) on the ability of migration and the species of

mercury in the soil of the Water-Level-Fluctuating Zone of the Three Gorges Reservoir, citric acid, tartaric acid and oxalic acid were
added into the soil to conduct simulation experiments. The results showed that the percentage of exchangeable mercury increased with
the increase of the concentration of citric acid, but the value declined slightly as the concentration of tartaric acid and oxalic acid
increased. While all three acids elevated the bioavailability of mercury, which increased with the increase of the concentration of acids.
When the concentration of citric acid reached 15 mmol-L ™", the activation effect was the best. But for oxalic acid and citric acid, 10
mmol-L~" was the optimal concentration. In general, the effect of three organic acids on the activation of mercury in the soil followed
the trend of citric acid > tartaric acid > oxalic acid. In the soil supplemented with 15 mmol-L~" citric acid, the change of mercury
species was more and more striking with the prolonged incubation, and the conversion did not stop until 14 d, at that time the stomach
acid dissolved mercury increased obviously, which was mainly converted from elemental mercury.

Key words :low molecular weight organic acid; Three Gorges Reservoir; soil; mercury; speciation
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Table 1  Basic physicochemical properties of soils used in this research

Ec =X

" LB CECV B 1 % R
P /g-kg ! /cmol +kg ™! <0.002 mm 0.002 ~0. 02 mm 0.02 ~2 mm THg/ g kg ™'
7.46 9.55 17.12 19.28 31.00 49.72 45.09 +0. 12
1) CEC( cation exchange capacity) : BH T3 i
F2 IMESFEANBHELRER
Table 2 Basic properties of three low molecular weight organic acids
K AR 27 B Ir A pKa fH(25°C) EE RN
] 0 0”0 K1 =3.13
pKl =3. A F(
FIERR citric acid) 192. 14 m pk2 =4.76 3 1I/@fg<<fgg})[)
HO OH pK3 =6.40 e
OH
0,
HO OH
. " o pK1 =3.04 2 AMHREE(—COOH)
A1 1R (tartaric acid) 150. 09 K2 =4. 37 2 NER3E(—OH)
HO OH
1 OH
I, - pK1 =1.22 N
MR (oxalic acid) 90. 04 HO)K[( pK2 =4, 19 2 MRH(—COOH)
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Table 3 Determination method of different mercury speciation in sediments
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Fig. 2 Variation of percentages of F12, F123 in total Hg with organic acid concentration
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