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Calculation procedures 

1.1. Site time yield 

The site-time yield (STY) was calculated as follows: 

First, equation (1) was used to calculate the CO conversion: 

𝑋𝐶𝑂 =
𝐹𝑖𝑛 − 𝐹𝑜𝑢𝑡

𝐹𝑖𝑛

= 1 −
(
𝐴𝐶𝑂

𝐴𝑁2
)𝑥

(
𝐴𝐶𝑂

𝐴𝑁2
)𝑓𝑒𝑒𝑑

                        (1) 

Where 𝑋𝐶𝑂 (%) is the CO conversion, 𝐹𝑖𝑛 , 𝐹𝑜𝑢𝑡 are inlet and outlet flow of the CO, respectively; 

𝐴𝐶𝑂 , 𝐴𝑁2 are GC areas of CO and N2, respectively;  (
𝐴𝐶𝑂

𝐴𝑁2
)𝑥 is the ratio of the GC areas at the hour x, 

while (
𝐴𝐶𝑂

𝐴𝑁2
)𝑓𝑒𝑒𝑑  is the ratio of the GC areas of the feed. 

Then, the equation (2) is used to calculate the reaction rate:  

𝑟 =
𝐹𝑡𝑜𝑡 ∗ 𝑌𝐶𝑂 ∗ 𝑋𝐶𝑜

𝑊
                 (2) 

Where 𝑟 (
𝑚𝑙

𝑔𝑐𝑎𝑡∗𝑠
)  is the reaction rate; 𝐹𝑡𝑜𝑡 is the total syngas flow; 𝑌𝐶𝑂  is the procentage of the 

CO in the gas; 𝑋𝐶𝑜 is the conversion of the CO; W is the catalyst mass. The STY is then calculated 

using equation (3): 

𝑆𝑇𝑌 =
𝑟 ∗ 𝑀𝐶𝑂

𝑉𝑚 ∗ 3600 ∗
𝑥𝑚

100
∗

𝐷
100

                 (3) 

Where STY (
𝑚𝑜𝑙𝐶𝑂

𝑚𝑜𝑙𝑐𝑎𝑡∗𝑠
) is the site time yield; 𝑟 (

𝑚𝑙

𝑔𝑐𝑎𝑡∗𝑠
)   is the reaction rate; 𝑀𝐶𝑂  (

𝑔𝐶𝑂

𝑚𝑜𝑙𝐶𝑂
) is the 

molecular mass of CO; 𝑉𝑚(
𝑚𝑙

𝑚𝑜𝑙
)  is the volumetric flow per mole of syngas; 𝑥𝑚(

𝑔𝐶𝑂

𝑔𝑐𝑎𝑡
) is the metal 

loading; 𝐷 (%) is catalyst dispersion. 

1.2. Selectivities. 

In order to calculate the methane selectivity( 𝑆𝐶𝐻4
), a methane flow needs to be found (4): 

𝐹𝐶𝐻4
=

𝐹𝑁2 ∗ 𝑅𝑅𝐹𝐶𝐻4
∗ 𝐴𝐶𝐻4

𝐴𝑁2

                        (4) 

Where 𝐹𝐶𝐻4
(

𝑚𝑙

𝑚𝑖𝑛
) is the methane flow; 𝐹𝑁2(

𝑚𝑙

𝑚𝑖𝑛
) is the nitrogen flow; 𝑅𝑅𝐹𝐶𝐻4

is relative response 

factor of methane obtained from the calibration data; 𝐴𝐶𝐻4
and 𝐴𝑁2 are GC areas for methane and 

nitrogen, respectively. Then, the methane selectivity is calculated using equation (5): 

𝑆𝐶𝐻4
=

𝐹𝐶𝐻4

𝐹𝐶𝑂 ∗ 𝑋𝐶𝑂

                              (5) 

Where 𝑆𝐶𝐻4
(%) is the methane selectivity; 𝐹𝐶𝐻4

(
𝑚𝑙

𝑚𝑖𝑛
) is the methane flow;  𝐹𝐶𝑂(

𝑚𝑙

𝑚𝑖𝑛
) is the 𝐶𝑂 

flow; 𝑋𝐶𝑂(%) is the 𝐶𝑂 conversion. 

The same procedure is used to calculate 𝐶𝑂2 selectivity (𝑆𝐶𝑂2
) using equation (6): 
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𝐹𝐶𝑂2
=

𝐹𝑁2 ∗ 𝑅𝑅𝐹𝐶𝑂2
∗ 𝐴𝐶𝑂2

𝐴𝑁2

              (6) 

Where 𝐹𝐶𝑂2
(

𝑚𝑙

𝑚𝑖𝑛
) is the 𝐶𝑂2 flow; 𝐹𝑁2(

𝑚𝑙

𝑚𝑖𝑛
) is the nitrogen flow; 𝑅𝑅𝐹𝐶𝑂2

is relative response of 

𝐶𝑂2  factor obtained from the calibration data; 𝐴𝐶𝑂2
and 𝐴𝑁2  are GC areas for 𝐶𝑂2  and nitrogen, 

respectively. Then, the 𝐶𝑂2 selectivity is calculated using equation (7): 

𝑆𝐶𝑂2
=

𝐹𝐶𝑂2

𝐹𝐶𝑂 ∗ 𝑋𝐶𝑂

                                  (7) 

Where 𝑆𝐶𝑂2
(%) is 𝐶𝑂2 selectivity; 𝐹𝐶𝑂2

(
𝑚𝑙

𝑚𝑖𝑛
) is the 𝐶𝑂2 flow;  𝐹𝐶𝑂(

𝑚𝑙

𝑚𝑖𝑛
) is 𝐶𝑂 flow; 𝑋𝐶𝑂(%) is 

𝐶𝑂 conversion. 

Finally, the 𝐶5+ selectivity is calculated using equation (8): 

𝑆𝐶5+
= 1 − (𝑆𝐶𝐻4

+ 𝑆𝐶2
+ 𝑆𝐶3

+ 𝑆𝐶4
+ 𝑆𝐶𝑂2

)                  (8) 

Where 𝑆𝐶2
, 𝑆𝐶3

, 𝑆𝐶4
 are selectivities to 𝐶2, 𝐶3, 𝐶4 , respectively calculated using the same 

procedure described above. 

 


