
Supporting information  

Due to the discrete production behavior of the all gases, produced volume of these components 

were demonstrated on volumetric basis. It is hard to make a final conclusion due to the lack of 

specific trend on the production of gases from the blank experiments (except carbon dioxide). 

However, produced volumes of these gases were demonstrated to show the presence of different 

types of gases produced in the blank experiments.  

 

 

Figure S1. Produced volume of methane, ethane, propane and butane from oil sand porous 

media at different times and temperatures, in the absence of tri-metallic nanocatalysts.  

Other experimental conditions include a porosity of 33.1%,  pressure of 3.5 MPa, and 

temperature of 340 °C.  
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Figure S2. Produced volume of methane, ethane, propane and butane from oil sand porous 

media at different times and temperatures, in the absence of tri-metallic nanocatalysts.  

Other experimental conditions include a porosity of 33.2%,  pressure of 3.5 MPa, and 

temperature of 320 °C 
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Figure S3. Produced volume of pentane  from oil sand porous media at different times and 

temperatures, in the absence of tri-metallic nanocatalysts and test pressure of 

pressure of 3.5 MPa. 
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Figure S4. Produced volume of carbon monoxide from oil sand porous media at different times 

and temperatures, in the absence of tri-metallic nanocatalysts and test pressure of 

pressure of 3.5 MPa. 

 

0.0E+00

3.0E-04

6.0E-04

9.0E-04

1.2E-03

1.5E-03

0 30 60 90 120 150

G
a
s
 P
ro
d
u
c
ti
o
n
 (
L
)

Time (h)

T=340 (°C)

T=320 (°C)



 

Figure S5. Produced volume of hydrogen sulfide from oil sand porous media at different times 

and temperatures, in the absence of tri-metallic nanocatalysts and test pressure of 

pressure of 3.5 MPa. 
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Figure S6. Produced volume of ethylene and propelene from oil sand porous media at different 

times and temperatures, in the absence of tri-metallic nanocatalysts and test pressure of 

pressure of 3.5 MPa. 
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