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Table S1. Properties of the unconsolidated quartz sand.

Table S1. Properties of the unconsolidated quartz sand.
Porosity (%) | Surface area (m?/g)

Porous media | Particle size (mm) | Average pore size (nm)
Quartz sand 0.6-0.8 8.13420 1.1000
Figure S1. Image of the sorted unconsolidated quartz sand.
Map Sum Spectrum

O Element | Weight% | Atomic%
C 5.52 8.60
0 56.30 65.91
Al 0.50 0.35
Si Si 37.68 2513
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Figure S2. (a) FESEM images of unconsolidated sand showing crystalline quartz grains; (b) EDX spectrum of the

unconsolidated sand showing predominant silica (Si) composition
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Figure S3. Schematic diagram of the inner cell of sandstone hydrate reactor.
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Table S2. Repeated runs of measured CO, hydrate formation kinetic data at 0.2 wt.% of L-meth, L-iso, L-threo and SDS in 3.3 wt.% brine solution at 4
MPa and 274.15 K in quartz sand.

Induction CO; gas consumed CO, gas uptake Hydrate formation rate Cgh Cwh

System time (hr) (mol) (mol/mmol) (mmol/hr) (%) (%)
Runl | Run2 | Mean | Runl | Run2 | Mean | Runl | Run2 | Mean | Runl | Run2 | Mean | Run1 | Run2 | Mean | Run1 | Run2 | Mean
Brine 31 25 28 0.3970 | 0.4570 | 0.4270 | 53.10 | 61.12 | 57.11 | 7.174 | 7.814 | 7.494 | 31.86 | 36.67 | 34.27 | 35.04 | 40.34 | 37.69

0.2-Methionine | 89 111 100 0.6968 | 0.6168 | 0.6568 | 96.43 | 85.36 | 90.89 | 1.773 | 2.573 | 2.173 | 57.28 | 50.70 | 53.99 | 63.01 | 55.77 | 59.39

0.2-Isoleucine | 120 104 112 0.2833 | 0.2413 | 0.2623 | 39.21 | 33.39 | 36.30 | 0.136 | 0.616 | 0.376 | 23.29 | 19.84 | 21.56 | 25.62 | 21.82 | 23.72

0.2 Threonine 14.6 18.6 16.6 | 0.4336 | 0.4838 | 0.4587 | 53.33 | 59.50 | 56.41 | 4.927 | 5.927 | 5.427 | 32.00 | 35.70 | 33.85 | 35.19 | 39.27 | 37.23

0.2 SDS 165 135 150 0.5759 | 0.4939 | 0.5349 | 71.81 | 61.58 | 66.69 | 1.242 | 1.602 | 1.422 | 43.08 | 36.95 | 40.02 | 47.39 | 40.64 | 44.02
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