
ZfracPoverlineVRT1 when ideal behavior
1 when non ideal behavior

a dozen non ideal gas equations of state
VanderWaals equation

PoverlineVRT ideal

leftPfracaoverlineV2rightleftoverlineVbrightRT VDW

ab are specific
parameters for each
gas

at accounts for
interactions

b accounts for
size notbeing

If no interactions a0 and
size is infinitely small b0
VDW reduces to ideal gas law

zero

Consider N2 gag a13483fracL2atmmolb0038577fracLmol
5.85g N2 in a container with 100.0mL volume
and temp is 300.0K
Pideal 51.4 atm
PVDW 50.0697m Pfracanabla2fracRToverlineVb

PfracRToverlineVbfracaoverlineV2
Consider N2 again 1.000moles at 300 oK and P1000atm

overrightarrowVideal 0246fracLmol
overrightarrowVvow ugh



leftPfracaoverlineV2rightleftoverlineVbrightRTPoverlineVPbfracaoverlineVoverlineV2fracaboverlineV2RTPoverlineV3PboverlineV2aoverlineVabRToverlineV2PoverlineV3leftRTPbrightoverlineV2aoverlineVab0

need to solve for overlineV lots of ways to do
with technology

How was it done 200y ears ago

Newton Raphson method
make initial guess for
and calculate corresponding yfind tangent line tofunctionfleftx1rightinitguess

downarrow at y
intersectw X axis

use next value to
find y value find tangent

LX0

x1
2fleftx0right
for init guess findintercept

w
axis etc

fleftxnrightfleftx0rightfleftx1rightfleftx2right

fleftxnrighttrial
leftnright Xn
0

1 leftx0fracfleftx0rightfleftx0rightrightx1fleftx1right
2 leftx1fracfleftx1rightfleftx1rightrightx2

x0inifrac1qriqsfleftx0rightsirx

fleftx2right



continue until xn1approxxn


