
Answer on Question#65104 – Chemistry – Organic chemistry 

Question: the process of producing gasoline from coal includes a gasification step to make hydrogen 

or synthesis gas. if 50kg test run of gas gives the average of 10% 40%CH4, 30% CO, and 20% CO2. 

What is the average molecular weight of the gas? 

Solution: 

1) 𝑚𝑖 = 𝑤𝑖 × 𝑚𝑔𝑎𝑠

A hydrogen is a missed component. 

𝑚𝐻2
= 0.1 × 50𝑘𝑔 = 5𝑘𝑔 = 5 × 103𝑔

𝑚𝐶𝐻4
= 0.4 × 50𝑘𝑔 = 20𝑘𝑔 = 2 × 104𝑔

𝑚𝐶𝑂 = 0.3 × 50𝑘𝑔 = 15𝑘𝑔 = 1.5 × 104𝑔

𝑚𝐶𝑂2
= 0.2 × 50𝑘𝑔 = 10𝑘𝑔 = 1 × 104𝑔

2) 𝑛𝑖 =
𝑚𝑖

𝑀𝑖

𝑛𝐻2
=

5 × 103𝑔

2
𝑔

𝑚𝑜𝑙

= 2.5 × 103𝑚𝑜𝑙 = 2500 𝑚𝑜𝑙 

𝑛𝐶𝐻4
=

2 × 104𝑔

16
𝑔

𝑚𝑜𝑙

= 1.25 × 103𝑚𝑜𝑙 = 1250 𝑚𝑜𝑙 

𝑛𝐶𝑂 =
1.5 × 104𝑔

28
𝑔

𝑚𝑜𝑙

= 536 𝑚𝑜𝑙 

𝑛𝐶𝑂2
=

1 × 104𝑔

44
𝑔

𝑚𝑜𝑙

= 227 𝑚𝑜𝑙 

∑ 𝑛 = 2500𝑚𝑜𝑙 + 1250𝑚𝑜𝑙 + 536 𝑚𝑜𝑙 + 227𝑚𝑜𝑙 = 4513 𝑚𝑜𝑙 

𝑀̅ =
𝑚𝑔𝑎𝑠

∑ 𝑛
=

5000𝑔

4513 𝑚𝑜𝑙
= 11

𝑔

𝑚𝑜𝑙

Answer: 

11 
𝑔

𝑚𝑜𝑙
. 
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