Kyaw Tun
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CN5030: Homework

Pb 1

System: Propane (1), Isobutane (2), Isopentane (2) @ 10 bar

For three components there are three fugacities balance equations:
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Since the system is light hydrocarbon, we may assume as a reasonable approximation that both the liquid and the vapor phases are ideal solutions.
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Thus, the value K is dependent on pure species. K values of various hydrocarbons are available in the literature at various temperature and pressure.
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Since pressure is specified, the K-values depend on the choice of T (dew point), and by trial we find the values which satisfy the above equation.

	
	
	T = 100 °F
	T = 200 °F
	T = 150 °F

	Species
	yi
	Ki
	yi / Ki
	Ki
	yi / Ki
	Ki
	yi / Ki

	Propane
	0.45
	1.35
	0.333
	3.5
	0.13
	2.1
	0.21

	Isobutane
	0.40
	0.6
	0.667
	1.8
	0.22
	1
	0.4

	Isopantane
	0.15
	0.19
	0.79
	0.85
	0.18
	0.36
	0.41

	Total
	
	
	1.79
	
	0.53
	
	1.02


Bubble point temperature is 65 °C.
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For bubble point temperature,by trial we find the values which satisfy the following equation.
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	T = 140 °F
	T = 120 °F
	T = 118 °F

	Species
	xi
	Ki
	xi Ki
	Ki
	xi Ki
	Ki
	xi Ki

	Propane
	0.4
	2.1
	0.84
	1.8
	0.72
	1.5
	0.6

	Isobutane
	0.4
	0.9
	0.36
	0.75
	0.3
	0.68
	0.272

	Isopantane
	0.2
	0.31
	0.062
	0.25
	0.036
	0.22
	0.044

	Total
	
	
	1.262
	
	1.056
	
	0.916


Bubble point temperature is 48 °C

Thus the operation temperature range is 48 to 65 °C.





Ans. a

(b) @ 10 bar and 60 °C

K1 = 0.22, K2 = 0.92, K3 = 0.32
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[image: image8]
From the material balance equation,
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one independent equation 
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Solving above 6 equations with 6 unknown,
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The fraction of feed liquefied, 
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Ans.b

(c) 
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 @10 bar

	
	
	T = 100 °F
	T = 110 °F
	T = 109 °F

	Species
	xi
	Ki
	xi Ki
	Ki
	xi Ki
	
	

	Propane
	0.505
	1.3
	0.6565
	1.45
	0.73225
	
	

	Isobutane
	0.393
	0.54
	0.21222
	0.68
	0.26724
	
	

	Isopantane
	0.103
	0.16
	0.01648
	0.21
	0.02163
	
	

	Total
	
	
	0.8852
	
	1.02112
	
	


The operation temperature is 43 °C.
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Ans. c

Pb .#2

System: chloroform (1) / ethanol (2)
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Assumption: 

1. For the operating pressure near saturation pressure, Poyntion factor tend to 1.

2. For low pressure, 
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3. For similar vapor (strong polar vs. strong polar), 
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Balancing fugacities for each component,
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(b) 
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B11 = -0.963 / mol

B12  = -1.523

B22 = 0.052
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Poynting’s correction factor is assumed as 1 for both components.
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Ans.b

(c) 
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Operation pressure = equilibrium pressure = 67.12 kPa




Ans.c

Pb 12-7 (Prausnitz)
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for 1< P < 4000 atm

Lowest pressure = ? at which phase separation will occur

Phase separation will occur when
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The first term contain only x1. It is maximum for x1 = 0.5.

To satisfity the stable condition 
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[image: image61.wmf]1062
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 atm (lowest pressure at which phase separation will occur)
Ans.
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Balancing fugacity of two liquid phases,
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Pb 3.

Two component, three phases, @ 25 °C
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Affect of pressure on Henry’s constant can be written as,
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At salability limit, 
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 may be considered to be a constant.

Above equation becomes,
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