Fundamentals of Industrial Hygiene

Exam – Part II
Name:


KEY





Calculation:  Based on the information provided, perform the calculations requested.  Please show your work (possible partial credit), and ensure all values are properly labeled.  Be neat and legible.
Hydrogen sulfide is gaseous chemical compound with the formula H2S (atomic weight of hydrogen = 1, atomic weight of sulfur = 32).  It is a colorless gas with the characteristic foul odor of rotten eggs; however, at exposures >100 ppm, it can cause the loss of smell through olfactory nerve paralysis.  The gas is heavier than air, very poisonous, corrosive, flammable, and explosive.  Though not numerous, there are commercial applications for the use of hydrogen sulfide.
Given:  A DOT 3AA high-pressure cylinder (volume = 54 liters) is filled with 310 moles of hydrogen sulfide.

Calculate:  The weight of the gas (in pounds) inside the cylinder.  28.3 g = 1 oz or 1 g = 0.035 oz  (2 points)



Note:  Round weight to the nearest whole pound.
Hydrogen sulfide consists of a molecule containing two hydrogen atoms (H2) and one sulfur atom (S).

Atomic weight of hydrogen
=    1.00

Atomic weight of sulfur
=  32.00
H2
=    1.00    2  
=    2.00
S    =  32.00    1  
=  32.00
molecular weight of H2S

=  34.00
Weight of gas in the cylinder
=  310 mol    34 g  =  10540 g






          mol

Conversion Method #1:  1 g  =  0.035 oz

10540 g     0.035 oz   =  368.9  oz     and     368.9 oz  /  16  =  23 lbs


    1 g


Conversion Method #2:  28.3 g  =  1 oz

10540 g      1oz    =  372.4 oz     and     372.4 oz  /  16  =  23 lbs


            28.3 g


Note:
Another calculation is the next page.
Calculate:  The internal pressure in the cylinder (in psi) assuming it was filled at 45°F.  [5/9  (°F - 32)] + 273 = °K  and  1 atm = 14.7 psi  (5 points)
PV = nRT 

where

P  =  unknown

V  =  54 L

n  =  310 mol

R  =  0.08206 atmL/mol°K

T  =  280°K  

[5/9  (45 - 32)] + 273 = °K  =  [5/9 (13) + 273]  =  [7 + 273]  =  280°K

P    54 L  =  310 mol    0.08206 atmL    280°K  




        mol°K

P    54 L  =  310    0.08206 atmL    280
P    54 L  =  7123 atmL

P  =  7123 atmL

 54 L

P  =  132 atm

Note:
The standard weight of the atmosphere (atm), or air pressure, at sea level is equivalent to 760 mmHg (22.9 inHg) or 14.7 psi.

Conversion:  1 atm  =  14.7 psi

132 atm    14.7 psi  =  1940 psi

Note:
Another calculation is the next page.
Recalculate:  The internal pressure in the cylinder (in psi) assuming it has reached a temperature of 95°F.

(5 points)



P1V1  =  P2V2 




   T1         T2


where

P1  =  1940 psi

V1  =  54 L

T1  =  280°K

P2  =  unknown

V2  =  54 L

T2  =  308°K

[5/9  (95 - 32) + 273]  =  [5/9  (63) + 273]  =  [35 + 273]  =  308°K

1940 psi    54 L  =  P2    54 L
         280°K
          308°K

1940 psi    54 L    308°K  =  P2    54 L


   280°K


1940 psi    54 L    308°K  =  P2
         280°K    54 L

597520 psi  =  P2
      280
2134 psi  =  P2
‘OR’

PV = nRT 

where

P  =  unknown

V  =  54 L

n  =  310 mol

R  =  0.08206 atmL/mol°K

T  =  308°K 


[5/9  (95 - 32) + 273]  =  [5/9  (63) + 273]  =  [35 + 273]  =  308°K
P    54 L  =  310 mol    0.08206 atmL    308°K  




       mol°K

P    54 L  =  310    0.08206 atmL    308
P    54 L  =  7835 atmL

P  =  7835 atmL

 54 L

P  =  145 atm
(145 atm    14.7 psi/atm  =  2132 psi)
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