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SUPPORTING METHODS.

Sequential Extraction Experiment Details

The details information of sequential extraction method:

Step 1: Weigh 1 g of solid sample into a centrifuge tube and add 20 mL of
deionised water, then shake and extract at room temperature for 16 h. Centrifuge and
filter (0.45 um membrane) the sample to remove the supernatant into a polyethylene
bottle, acidify and store at 4 °C for testing.

Step 2: Add 40 mL of 0.5 M acetic acid solution to the remainder of the
centrifuge tube obtained in Step 1, shake, centrifuge and filter the supernatant, acidify
and store.

Step 3: Add 40 mL of 0.5 M hydroxylamine hydrochloride to the remainder of
the centrifuge tube obtained in Step 2, shake, centrifuge, filter and store the
supernatant.

Step 4: Slowly add 10 mL of hydrogen peroxide to the remaining species in the
centrifuge tube and digest at room temperature for 1 h with constant shaking.
Continue the digestion at 85 °C for 1 h with constant shaking for the first 0.5 h. Open
the 1id and heat the water bath until the volume is reduced to < 3 mL, then add another
10 mL of hydrogen peroxide solution and continue digestion at 85 °C for 1 h with
constant shaking for the first 0.5 h. Open the lid and heat the water bath until the
volume is reduced to 1 mL. Add 50 mL of 1 M ammonium acetate solution to the cold
wet residue, shake, centrifuge, filter to remove the supernatant, and acidify for
storage.

Step 5: Evaporated the residue of the centrifuge tube in a water bath, thoroughly
transfer it to a vessel, grind and weigh 50 mg of it into a PTFE crucible, wet with

water, then add 3 mL, 2 mL, 1 mL, and 5 mL of hydrochloric acid (HCI), nitric acid
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(HNO?3), perchloric acid (HC104) and hydrofluoric acid (HF), respectively, and place
on an electric hot plate and heat until the white smoke of HCIO4 is exhausted. Add
acid depending on the digestion and repeat the above steps. After digestion, add 1mL
of HCI, heat until the salts are dissolved, remove and cool, add water up to a volume
of 10 mL, and store for testing. Measure the Pb, Cd and Cr in all solutions by

ICP-MS.

Heavy Metal Leaching Experiment Details

The details information of leaching experiment method:

USEPA methods 1313 and 1316 were used to investigate the leaching
characteristics of FA and FGD gypsum at different pHs and liquid/solid ratios.
USEPA method 1313 adjusts the pH of the leachate to nine gradients (2, 4,5.5,7, 8,9,
10.5, 12, and 13) with HNO3 and KOH and takes a 20 g sample with a liquid-to-solid
ratio of 10:1 (w/v, g/mL). The samples were shaken for 24 h, centrifuged, and filtered
to determine the supernatant. The USEPA 1316 method was studied using five
different liquid-to-solid ratios (0.5, 1.0, 2.0, 5.0, 10 w/v), with samples added to
deionized water and shaken for 24 h, then filtered and analysed for determination.

The USEPA Method 1312 method simulates the release of FA and FGD gypsum
under rainfall conditions. The pH of the leachate was adjusted to 4.2 with H2SO4 and
HNO3, shaken for 18 £ 2 h at a liquid-to-solid ratio of 20:1, and filtered for
determination. For all three experiments, three experimental blanks (without solid
samples) were made for comparison with the experimental blanks and were deducted
from the sample results.

Trace elements in the above water samples were determined by ICP-MS.
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