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Text1: Extraction and purification of humus components

Extraction

The extraction and purification of HA and FA were performed using a method
developed by the International Humic Substances Society (IHSS) [1,2]. Briefly, 100
g of materials (i.e., peat soil) was weighed into a beaker, and added with 1L 0.1 M
NaOH. The solution was intermittently churned for 24 h, and then centrifuged at
15,000 rpm for 20 min to retain supernatant.This process was repeated at least twice
to ensure a complete separation of the supernatant from the residue. The pH of
supernatant was adjusted to 1 using 6M HCl. HA is insoluble in acidic solutions,
while FA is soluble in acid and alkaline solutions. Thus, all of the HA precipitates
are separated from the FA. The HA products were obtained by centrifugation for
precipitation (5000 rpm, 10 min). All the experiments were carried out at 25°C

conditions.

Purification of FA and HA

The purifications of FA and HA were conducted using a method reported by



[1]. Briefly, the XAD-8 resin (purchased from Sigma Co., USA) was used for the
purification of FA. The FA-containing upernatant was collected and flowed
through the XAD-8 exchange column, which resulted in the retention of FA on the
resin. The resin was then washed with deionized water until pH was 6-7. After that,
the FA was eluted from the resin with a 0.1 M NaOH solution. The HA precipitates
were dissolved in 0.1M NaOH, then adjusting the pH of solution to 7, and finally

dialyzed with deionized water until Cl- was undetectable.

Text2: Chemical analysis

The THg concentrations in the rice grain and water spinach were determined
with a DMA-80 analyzer (Milestone, Italy). Briefly, Weigh plant samples 0.01~0.05
g (accurate to 0.0001 g) and place them directly on the injector for the determination
of plant THg. The THg concentrations in the overlying water samples were
determined by cold vapor atomic fluorescence spectrometry (CVAFS) (Model III,
Brooksrand®, USA)using a method described in detail by [3] and [4]. Briefly, For
the THg concentrations in the water samples, water samples were oxidized with
0.5% BrCl at least for 24 h. After oxidation, 0.2% NH2OH-HCI was added to destroy
the free halogens before adding stannous chloride (SnCl2) to convert divalent Hg
to volatile Hg0. The resulting sample was then purged with Hg-free N2, and Hg(0)
was adsorbed onto a gold trap.

The MeHg concentrations in the rice grain, water spinach and soil were
determined using methods that have been previously described by [5], [6] and [7].
Approximately 0.3 g of soil sample was placed into a 50-mL centrifuge tube, into
which 1.5 mL of 1 M CuSQOs, 7.5 mL of 3 M HNO:s, and 10 mL of CH2Cl2 were added.
The tube was closed and shaken for 30 min. Five milliliters of the CH2Cl: layer was
pipetted into another 50-mL centrifuge tube after the tube was centrifuged at 3000
rpm for 30 min. Approximately 40 mL of double-deionized water was added to the
tube. The tube was heated at 45 °C in a water bath until no visible solvent was left
in the tube. The remaining liquid was then purged with nitrogen for 8 min in a
water bath at 80 °C to remove the solvent residue.The sample was brought to 50
mL with double-deionized water before an appropriate volume (generally 15 mL)
of the sample was transferred to a borosilicate bubbler. The pH of the collected
sample was adjusted to 4.9 using an acetate buffer. The Hg in the sample was

ethylated by the addition of sodium tetraethyl borate. The ethyl analog of CHsHg,



CHsCH:HgCHs, was separated from the solution by purging with N2 onto a Tenax
trap and analyzed by CVAFS. For MeHg in rice grain and water spinach, about 0.15
g of sample was digested using a KOH-methanol/solvent extraction (25%, v / v)
technique at a water-bath (80°C) for 3 h. Subsequent extraction, back-extraction and
detection were same with the soil MeHg analysis.

The bioavailable Hg contents in the soils were determined with the method of
[8], which involved sequential selective extractions of Hg from geological solids.
soluble and exchangeable Hg was extracted using 1M Mg(NOs): (adjusted to pH 7
with HNO:s), specifically sorbed Hg was extracted using 1M CHCOONa (adjusted
to pH 5 with CHCOOH). The sum of the concentrations of Hg from these two
fractions was defined as the bioavailable Hg concentration [9]. The extracted
samples were determined using the above method for the analysis of THg in the
overlying water.

Soil dissolved organic carbon (DOC) concentration was measured by a TOC
analyzer (Vario TOC, Elementar, Germany) at soil: water = 1: 20. The pH was
measured by Portable pH meter (5X731, Sanxin, China). Soil particles ware
dispersed using water and ultrasonic waves, and their size distributions of the soil
were measured by a laser-scattering particle analyzer (Bettersize3000Plus,
Bettersize Instruments Ltd., China). The agitator speed was 800r/min and the

shading range was 5-15%.
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