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Table S1: Quantity of materials taken to prepare TBANO3 solution. 

TBANO3 solution  
(mol %) 

Weight of TBANO3 (g) Weight of Water (g) 

0.5  4.21 49.50 

1.0  8.05 45.00 

1.5 11.25 43.50 

2.0  14.20 41.00 

3.0  19.10 36.80 

3.7  22.20 34.20 
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Table S2: Hydrate Phase equilibrium conditions for fuel gas mixture in presence of TBANO3 

System                                                    

(mol %) 

Temperature 

(K) 

Equilibrium 

Pressure 

(MPa) 

Equilibrium gas 

phase composition                   

(CO2:H2 mol%) 

∆Hd                  

(kJ/mol) 

[R2 or variance] 

CO2 (40%)/H2 

(60%)/TBANO3 (0.5%) 

277.1 2.06 34.54:65.46 

181.27  

[0.9711] 

278.0 3.22  32.33:67.67 

278.8 4.11  33.27:66.73 

279.7 5.11  33.43:66.57 

280.3 5.71  33.52:66.48 

280.9 6.53  34.97:65.03 

CO2 (40%)/H2 

(60%)/TBANO3 (1.0%) 

277.5 1.97  33.16:66.84 

192.06  

[0.9920] 

278.5 2.35  34.19:65.81 

279.4 2.86  33.50:66.50 

280.1 3.63  32.62:67.38 

280.7 4.32  33.19:66.81 

281.4 5.23  34.87:65.13 

281.8 5.80  33.55:66.45 

282.4 6.86  33.91:66.09 

283.0 7.32  33.53:66.47 

CO2 (40%)/H2 

(60%)/TBANO3 (2.0%) 

279.9 1.86  33.89:66.11 

206.03 

[0.9671] 

280.4 2.77  33.93:66.07 

281.1 3.64  34.08:65.92 

281.9 4.57  33.64:66.36 

282.7 5.64  34.88:65.12 

283.3 6.45  34.38:65.62 

283.8 7.49  34.06:65.94 

CO2 (40%)/H2 

(60%)/TBANO3 (3.0%) 

280.44 2.02  33.64:66.36 

237.7 

[0.9770] 

281.13 2.88  34.46:65.54 

281.59 3.80  35.03:64.97 

282.28 4.70  35.41:64.59 

282.87 5.67  35.28:64.72 

283.24 6.40  34.25:65.75 

283.80 7.27  34.55:65.45 

CO2 (40%)/H2 

(60%)/TBANO3 (3.7%) 

281.31 2.01  32.53:67.47 

366.5 

[0.9847] 

282.05 3.59  33.60:66.40 

282.54 4.55  32.64:67.36 

283.15 6.35  33.19:66.81 

283.49 7.21  33.39:66.61 



S4 
 

 

Magnetic Stirrer

PT

PG

DAQ PC

V1

CR

V3

vent
V2

ER

V4

V5

G

a

s

CR  Crystallizer
PC Personal Computer
DAQ Data Acquisition System
PT Pressure Transmitter
PG         Pressure gauge
ER         External Refrigerator
DI Digital Imaging Device

DI

 

Figure S1. Schematic of the experimental setup employed for the kinetic measurements. 
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Figure S2. Clausius – Clapeyron plot for CO2, H2 and fuel gas mixture in presence of 3.7 mol% TBANO3 

solution. 
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Figure S3. Effect of TBANO3 concentration on the heat of hydrate dissociation. 
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Figure S4.Typical gas uptake measurement curve along with temperature profile at 6.0 MPa, 274.2 K and 

0.5 mol% TBANO3 solution (Experiment 1). 
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Figure S5. Effect of concentration of TBANO3 on the normalized rate of hydrate formation for first 5 min 

after nucleation. 
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Figure S6. Comparison of gas uptake measurements and microscopic images at different times for 

experiments with 0.5 mol% TBANO3 solution at 6.0 MPa and 274.2 Experiment 2 (a) Experiment 3 (b). 
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Figure S7.  Effect of TBANO3 concentration on the solubility of fuel gas mixture. 

 

 

  


