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WITH
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Convert the following values to desired units.

𝐚)   554 
𝑚ସ

𝑑𝑎𝑦. 𝑘𝑔
  ⟶   

𝑐𝑚ସ

𝑚𝑖𝑛. 𝑔

𝐛)   5.37x10ଷ  
𝑘𝐽

𝑚𝑖𝑛
  ⟶   ℎ𝑃

𝐜)   760 
𝑚𝑖𝑙𝑒𝑠

ℎ
  ⟶   

𝑚

𝑠

𝐝)   921 
𝑘𝑔

𝑚ଷ
  ⟶   

𝑙𝑏𝑚

𝑓𝑡ଷ

𝐞)   800 𝑚𝑚𝐻𝑔  ⟶   𝑝𝑠𝑖𝑎,  𝑘𝑃𝑎  𝑎𝑛𝑑  𝑎𝑡𝑚

𝐟)   − 25 ℉  ⟶   𝐾

𝐠)   23
𝑙𝑏𝑚. 𝑓𝑡

𝑚𝑖𝑛ଶ
 ⟶  

𝑘𝑔. 𝑐𝑚

𝑠ଶ

𝐡)   0.981
𝐵𝑡𝑢

𝑙𝑏𝑚. ℃
 ⟶  

𝐽

𝑔. ℃

𝐢)   8.314
𝐽

𝑚𝑜𝑙. 𝐾
 ⟶  

𝑐𝑚ଷ. 𝑏𝑎𝑟

𝑚𝑜𝑙. 𝐾

𝐣)   0.052
𝑘𝑔

𝑚. 𝑠
 ⟶  

𝑙𝑏𝑚

𝑓𝑡. ℎ
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In the production of a drug having a molecular weight of 192 kg/kmol, 
the exit stream from the reactor flows at a rate of 10.5 L/min. The drug 
concentration is 41.2% (in water), and the specific gravity of the solution 
is 1.024. Calculate;

a) the concentration of the drug (in kg/L) in the exit stream, 
(Hint: assume that the amount of the total solution in the exit stream is 
100 kg)
b) and the flow rate of the drug in kg mol/min.



Total exit stream amount 100 kg solution 

Density of drug solution:

𝑆𝐺௦௢௟௨௧௜௢௡ = 1.024 =
𝜌௦௢௟௨௧௜௢௡

𝜌௪௔௧௘௥

⇒ 𝜌௦௢௟௨௧௜௢௡ = 1000 
𝑘𝑔

𝑚ଷ
. 1.024 = 1024 

𝑘𝑔

𝑚ଷ

The solution at the reactor exit contains % 41.2 (41.2 wt %) water by weight;
Hence, there is 41.2 kg water and 58.8 kg drug in the solution.

Drug concentration in the drug solution

1024 
𝑘𝑔 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑚ଷ
.

58.8 𝑘𝑔 𝑑𝑟𝑢𝑔

100 𝑘𝑔 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
.

1 𝑚ଷ

1000 𝐿
= 0.602

𝑘𝑔 𝑑𝑟𝑢𝑔

𝐿 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

Molar flow rate;

𝑛̇ = 10.5
𝐿 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑚𝑖𝑛
. 0.602

𝑘𝑔 𝑑𝑟𝑢𝑔

𝐿 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
.
1 𝑘𝑚𝑜𝑙 𝑑𝑟𝑢𝑔

192 𝑘𝑔 𝑑𝑟𝑢𝑔
= 0.033

𝑘𝑚𝑜𝑙 𝑖𝑙𝑎ç

𝑚𝑖𝑛


