NOTES #36  DEVIATIONS FROM IDEAL BEHAVIOR
AP CHEMISTRY/COLLINS
WHAT IS IDEAL BEHAVIOR?


(think about the assumptions from KMT)

*Most real gasses behave “ideally”, but not under all conditions.  Under what conditions do you suppose these gases would exhibit non-ideal behavior ?

1.

2.

Dutch physicist, J.D. Van der Waal, designed a new PV = nRT equation which takes into account these non-ideal characteristics:

	   (P  +  an2/V2)(V – nb)  =  nRT

                   (P              (V       =   nRT                       




How does this Van der Waals equation correct for non-ideal behavior?

1. PRESSURE CORRECTION:  When attractive forces are present, pressure will be lower than expected.  WHY?

To increase the pressure to what it should be ideally we will use the an2/V2 correction factor!

a = measure of ___________________________________;  experimentally determined.

*the lower the “a” value the ________________________ the attractive forces.

n2/V2 is related to ___________________________.  It says the attractive force goes ________________

with concentration.  The more particles per volume, the greater likely hood for ___________________

forceful collisions.

	GAS
	a

	He
	0.034

	H2
	0.244

	N2
	1.39

	H2O
	5.46

	a has units of (atm-L2/mol2)


2. VOLUME CORRECTION: V represents the volume of the container.  Gas particles do have a finite volume (something we can usually ignore).  We must subtract the actual volume of gas particles to get the true volume of the container.

Use the volume correction factor, (V – nb)  

n = ______________________________ 

b =  a constant that is unique for every gas.  It is proportional to ______________________.  The more massive, usually the ________________________ the volume.

	GAS
	b

	He
	0.024

	N2
	0.040

	CCl4
	0.138

	b has units of (L/mol)


SOME PROBLEMS TO CONSIDER . . . 

1. Which of the following would deviate the MOST from ideal gas behavior?  

Make sure you . . .

· Consider the gas.

· Consider the conditions

Oh yeah, also make sure to explain your reasoning.

A) O2 at 0(C and 5 atm

B) He at 0(C and 5 atm

C) O2 at 400(C  and 1 atm

D) He at 400(C and 1 atm

2.  The molar volume of isopentane, C5H12, was experimentally determined to be 1.00L at 503 K and 30.0 atm.

A) Use the gas laws equation to see if this gas is behaving ideally. 

You could either solve for P or V and use a logical argument, but let’s solve for P (see part B).

B) Given that a = 17.0 atm-L2/mol2 and b = 0.136 L/mol, calculate the pressure of isopentane as predicted by the Van der Wall’s equation and compare it to the P determined above.

C) Explain your results.

	GAS
	a

	He
	0.034

	H2
	0.244

	N2
	1.39

	H2O
	5.46

	a has units of (atm-L2/mol2)


	GAS
	b

	He
	0.024

	N2
	0.040

	CCl4
	0.138

	b has units of (L/mol)


