CHEMICAL EQUILIBRIUM CALCULATIONS

Tetalmo.moles =2 B myoles at equilibrium 0,850

CALCULATING Kp FOR AHOMOGENEOUS GAS-PHASE EQUILIBRIUM

Chemical Mz

Maole fractions 0475
Partial prassure (atm]) PNy =33.75

Mole fraction x 50 atm |

a)

b

Phasgene is produced via the foflowing reaction: COyg) = Clajgy = COChg). In one
experirment, 0450 moles of CO were miked with 0.550 moles of C1; and allowed to reach
equilibrium at 25 °C and 107 kPa, and 0,395 moles of phosgene formed. Calculate #.

co Cly cocly

Imitial amount 0,450 0550 o

[moles)
Change (moles) | -0.295 | -0.395 | 40395 | PICOI=R(CO)*P=0.091=101 kPo=9.2 kPo
Equilibrium ciise s | Giss B{CL)=x(Clyp=P=0254= 101 ¥Pa=259 kPao
amount (moles)

PlCOCL)=x(COCKE)xP=0.653%101 kPa=44.0 kPa
Molefraction, x | 0.091 | 0.256 | oues3

EXAM TIP
The units of Kp are not the
sarne in all caleulations -
weark them out every time

pICOCH) S60KPQ . oes o

Ko SICOIPICH] 7.2 kP55 ¥PO

The enthalpy change for the reaction is =110 kJ mol™. If the equilibrium mixdure
were heated, would this improve the yield of phosgene? Explain yaur answer,

Mo = because the reaction is exothermic, p would decrease (the position of equilibrium would move
left) and less phosgene would be in the equilibrium mixture at a higher temperature.

=]

Mose Hy was added to the midure, The temperature remained constant. How would this affect:
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]
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WA TTeE o |

Homogenecus means
everything Is In the same phase
= L. all chemicals 2re gases hene

EXAM TIP
Always work out the units like this

2l Methanol can be formed from this reaction; CCOhy * 2Haig = CHaOH g Whaen 1,385 moles of CO ware
mixed with 2.550 moles of Hy and allowed to reach equillbrium at 25 *C in a 2,000 dm' contziner, 1.095
males of 00 were found in the mixture. Calculate K.

[a+] Hy CHyOH lﬁ 1:2 reacting ratio w
Initial amaunt (meles) 1365 | 2550 4T
Change (males) -0.270 | -0.540 | +0.270

Equilibrium amount {moles) 1.09% 2.010 0270
Concentration (mal dm™) 0.5475 | 1.005 0135

=0 244 mol gm

_ [CHaOH] _ 0.135 mal dm™
(SOl 0.5475 mol dm™=[1,005)" mol® dm™

Ke

2H; in equation

Thie position of equilibriem
the valug of .7

EXAM TIP

If the question say that the temperature does

The positien of equilibrium would move to the right; niat change, it is a chue that K- has not changed

The value of Kz would be unchanged
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