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Abstract
By using the Ostwald-Freundlich " equation to simplify the To-T=(3kT0?%/Goa0)(P*H20/Pair)
Jennings ! equation for the dew point of initiation of rain in
a cloud, the author has succeeded in eliminating Pw»o, the Here T is the undercooling below to the freezing point of
water vapor pressure. The following equation for nucleation water, and P*uyo is the equilibrium water vapor pressure.
is proved here in this paper. The other variables are defined in NOMENCLATURE.
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Introduction
Jennings ! derived an equation for the dew point through nucleation when a cloud begins to form rain droplets. It is this
equation.

To-T=(3kT0%/G0a,)(P*120/Pair)RH (1)

In (1), RH is the relative humidity = vapor pressure of water/equilibrium (saturated) vapor pressure of water, or Pmo/P*mo0.
Thus, the P*ip0 terms cancel, so we have.

To-T=(3kT0%/6,a,)(PH20/Pair) )
Then there is the Ostwald-Freundlich [ equation (3), which was derived after Lord Kelvin’s B! formula (5) for the vapor
pressure of a droplet with a curved surface of radius r. The derivation of the Ostwald-Freundlich equation will be presented in
Results.

p(r) =P + (2 66 Vimolecute P)/(k T 1) 3)
Combining (2) and (3) we are able to eliminate Pio from (2) to get a new formula for the rain dew point (4).

To-T=(3kT0%/Goa0)(P*1120/Pair) 4)

P*m0 is known, the equilibrium water vapor pressure, and that makes it possible to calculate T the undercooling for the cloud
to produce rain droplets.

Results
In 1871, Lord Kelvin published his first version (5) of the raising of the vapor pressure from radius orthogonal curvatures r

and r,. This derivation is largely taken from Reference 1.

p(rl ,rZ):P'((Go pvapor)/(pliquid' pvapor)( 1/r1+1 /r2) (5)
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Because Kelvin took the surface tension as the work
performed by the interface rather than on the interface, the
sign of g, is taken to be positive. Also, since piiquid>>Papor, then
Pliquid-Pvapor=Pliquid. Equation (5) becomes.

p(r)=P+2(00 pvapor)/((Priquia)(T)) (6)

Where the surface is a sphere with radius r. Since the vapor
is an ideal gas, we have.

Pvapor=(MWyater P)/(NAKT) (7

Combing (6) and (7) gives (8).

P()=P+ 26o(MW waterP ) (NAKT))/((Priquia)(T)) ®
So, we have.
(p(r)-P)/P=26o((MW water) (NAKT))/((Priquia)(r)) )

Now, p(r)=vapor pressure of the water droplet=Pur0 and
P=equilibrium vapor pressure of water from droplet with
=00, or P*mo.

Discussion

It is necessary to calculate the following quantity:
26o(MW yater)/(NAKT))/((pliquia)(r))=6 for T=273.15 Kelvin.
6,=75.6 erg/cm?, MW o =18.015 gram/cm?,
N4=6.022x1023 molecules/mole, k=1.381x10"'° erg/K, piiquid
(water)=1gram/cm® and 1=(0.002x0.05)"? millimeters or
0.001 centimeters from GOOGLE ™.

Putting in the numbers, §=2.4x108. So, Pio=P*1m20 and (2)
becomes (10).

To-T=(3kT0?/Goa0)(P*m20/Pair) (10)

This means that it is easier to get T, the undercooling
temperature for a cloud, given that this theoretical treatment
is correct.

Conclusion

Clouds, rain and snow have always fascinated me and my
Chemistry expertise gave me the ability to solve this
problem. Atmospheric scientists can get all of these
variables needed for equation (10).

Table 1: Nomenclature

a0 Surface area of water molecule
K Boltzmann constant
MW water Molecular weight of water
Na Avogadro’s number
P Water vapor pressure at r=o0
p(r) Water vapor pressure at spherical radius r
p(r1,r2) p(r) with differing orthogonal radii
Pair Air pressure around the cloud
PH20=p(r) Water vapor pressure
P*mo-P Equilibrium water vapor pressure
r Radius of spherical rain droplet
RH Relative Humidity
T Temperature Kelvin inside the cloud
To Freezing temperature of water
) Parameter in Ostwald-Freundlich derivation
Pliquid Density of water
Pvapor Density of water vapor
Go Surface tension of water

www.multiresearchjournal.com

Acknowledgments

At a certain point the rule of the world will come from the
State of Israel after the return of Jesus Christ the Messiah.
This is found in a quote from Luke’s Book of Acts: “While
they were with him they asked, ‘Lord, are you going to
restore the rule to Israel now?”” (ACTS 1:6) In Romans we
are told that: “For if their rejection has meant reconciliation
for the world, what will their acceptance mean? Nothing less
than life from the dead!” (ROMANS 11:15)

References

1. https://en.wikipedia.org/wiki/Ostwald-
Freundlich_equation

2. https://www.multiresearchjournal.com/arclist/list-
2024.4.4/id-3037

3. Thomson Sir W. On the equilibrium of vapour at a
curved surface of liquid. Philosophical Magazine, series
4.1871; 42(282):448-452.

4.  GOOGLE: raindrop size within a cloud.

108


http://www.multiresearchjournal.com/
https://en.wikipedia.org/wiki/Ostwald-Freundlich_equation
https://en.wikipedia.org/wiki/Ostwald-Freundlich_equation
https://www.multiresearchjournal.com/arclist/list-2024.4.4/id-3037
https://www.multiresearchjournal.com/arclist/list-2024.4.4/id-3037
https://books.google.com/books?id=ZeYXAAAAYAAJ&pg=PA448
https://books.google.com/books?id=ZeYXAAAAYAAJ&pg=PA448
https://books.google.com/books?id=ZeYXAAAAYAAJ&pg=PA448

