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1.1 Gravimetry

CaOx dissolution was quantified by gravimetric measurements by weighing the undissolved
CaOx remaining in the beaker after the treatment of sample solution (trisodium citrate, citric

acid etc.) The details of experiment methods were illustrated in Fig. 2.

0.3000 g of CaOx was accurately weighed and transferred into Beakers. To this, 50 ml of
sample solution in distilled water was added. Then the 2 beakers were sonicated for 3 minutes
using a fast clean ultrasonic cleaner .Then the suspension was incubated for 3 hours, so as to
allow the precipitate of CaOx to settle for about 2 hours. Decant the clear solution through a
quantitative ashless (whatman No: 40) filter paper. Wash the precipitate left in the beaker and
glass rod with cold water with minimum quantity of distilled water (approximately 15 ml),
allow the precipitate to settle and decant the clear solution through the same filter paper. Repeat
this process several times. Now transfer the precipitate completely to the filter paper. Remove
any precipitate sticking to the sides of the beaker and glass rod carefully using a rubber- tipped

glass rod and transfer it to the filter cone. Allow the filter paper to become dry.

Fold the moist filter paper carefully around the precipitate and place it in a silica crucible
which has been previously ignited to constant weight. Cover the crucible loosely with its lid,
place it on a clay pipe triangle kept on a tripod and gently heat it in a small non-luminous flame
so that the filter paper first dries and then chars slowly without catching fire. When the charring

is complete, increase the burner flame and heat the crucible at dull redness with free access of
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air so that carbon is completely burnt off. Heat the crucible at red heat for about 30 minutes
and then allow it to cool. Transfer it to a desiccator, cool and weigh. Repeat heating, cooling,

and weighing till the weight becomes constant.

1.2 Complexometric titration method

The dissolution of CaOx was analyzed by estimating the Ca 2" concentration in filterate by

EDTA titrations using Eriochrome Black T as indicator.

10 ml of this filterate solution is pipette out into a conical flask. 2 ml of buffer solution of pH
10 and 6 drops of Eriochrome Black T indicator are added. The solution is shaken well and
titrated against the EDTA solution which is set in the burette, until the color of the solution
changes from wine red to blue at the endpoint. The titration is repeated for concordant titre

values.
1.3 Thermogravimetric analysis

Thermogravimetric analysis (TGA) experiments were conducted on a TG Instruments model
Perkin Elmer, STA 6000. Samples (90 mg) were heated to 1000 C under air, and weight gain
was recorded isothermally as a function of time. Air was introduced at a flow rate of 100
ml/min, and the temperature was increased at a rate of 10 °C/min up to 1000 °C with 20 min
holding time. The sample preparation was carried out by filtering dispersed CaOx in (1)

distilled water (2) 0.1 M Trisodium citrate solution at various time 1, 2 and 3 h.
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Fig. S1. XRD spectra of purified calcium oxalate monohydrate crystals used for the dissolution
studies.
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Fig.S2. Photograph shows the CaOx dispersion after 1h in (a) distilled water and (b) 0.1 M
trisodium citrate solution. Dynamic light scattering spectra of CaOx dispersion in distilled
water (c) and 0.1M trisodium citrate solution (d) plotted number percentage Vs Size.
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Fig. S3. SEM images of calcium oxalate crystals after the 3 h treatment of (a) distilled water,
(b) potassium citrate (0.3M), (c) sodium citrate (0.3M).

Fig. S4. Morphological effects of potassium citrate (0.3M) on calcium oxalate crystals. (A-D)
Optical microscopic images of CaOx crystal immersed in the 0.3 M potassium citrate solution
at various time of dissolution. (E-G) SEM images of calcium oxalate crystals after the 3 h
treatment of potassium citrate.
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Fig. S5. TGA curves under air atmosphere for the pyrolysis of (a) CaOx treated with distilled
water, (b-d) CaOx treated with 0.3M trisodium citrate for 1-3 h.

Table S1. Weight loss as a function of the temperature (°C) of CaOx nH,0, CaOx nH,O treated
with trisodium citrate (0.3 M) for 3 h.

Compound | Temperature | AWt % | Compound Temperature | AWt %
range (°C) range (°C)
CaOx 60 - 200 12.4 CaOx nH,O +|60-200 15.4
nH,O (removal | Trisodium citrate
of water) | (0.3 M) after 3h
incubation
- - 250- 350 3.0
386-532 17.7 386-532 19
558-767 28.1 558-767 31.3
- - 770-980 11.8
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Fig. S5: Optimised goemteries of (a) Calcium oxalate monohydrate structure (b) Calcium
oxalate monohydrate structure with one Ca?" ion is removed (c¢) Calcium oxalate monohydrate
structure with one Ca?" is replaced by one Na* ion (d) Calcium oxalate monohydrate structure
with one Ca?" is replaced by two Na ions

1.7 Density Functional Calculations

All DFT calculations were performed in the gas phase with the Gaussian 16software
package.For each structures, vibrational frequencies were fully performed to characterise local
minimum on the potential energy surface.

Coordinates of the optimised structures shown in Fig. S5.
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