
surpnslllg bec::l.Ilse, gcncrally, data mcasured by dynamic 
methods arc high('!' t.han those dctcnnincd hy static mcthods. 

The yaluc:; for the heat of adsorption and the entropy of 
lithium ch loride ~alt fot' Lhe tl'llJlsitioll from anhydrous to 
monohydrate were calculated as detailed by Thakker ct al. 
(1967, 1968). The hcat of adsorption of LiCl·1l 20 given by 
Slonim and J[uttig as 1465 B.t.u. pCI' pound of Imler agrccd 
wit.h our calcul:ttcd value of 1490. The calculated cntropy 
change was 6.:361 13 . t.u. ]leI' pound of water per de!-';rce Ran­
kine. The calculated free energy change was 1924 D.t.u. 
pel' pound of water. 

Conclusions 

The vapor pressure:; of several hygroscop ic salts were meas­
ured using the method described. An experimental method 
for the determination of the tr!msiLion ]loint for the hydrates 
has also been established. These and other details arc given 
by Thakker ct al. (1968) and Chi (196S). 
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D E T E R MIN A T ION 0 F THE M I C R 0 S COP I C SUR f ACE AREA 
POLYETHYLENE FILM 

OF 

RUTH SELA, CHIYA EDEN, AND HANS FEllCHENFELD 

Department of Physical Chemistry, The Hebrew University oj Jerusalem, Jernsalem, Israel 

An apparatus for measuring the surface area of plastic f1Im by the krypton adsorption method has been 

developed. The surface area of a polyethylene film was measured and its roughness factor shown to 

be about unity. 

IN CONNECTION with the reactions on the surface of 
polymeric material, we were interested to know the micro­

scopic surface area of a polyethylene film. It is known that 
the microscopic surface area of solids may be considerably 
larger than that calculated from their macroscopic dimensions; 
t.he ratio of tlte microscopic 1,0 the macroscopic surface is 
termed the roughness faetor. Since polyethylene can be 
looked UPOJI as a very viseaus liquid, the roughness factor 
\\'as expected to be not much greater than unity. The prob­
lem was therefore to determine the mieroscopie surface area 
of a substance with a very low specific surface area. 

For this plll'pose Deebe, Beckwith, and Honig have sug­
gested (1945) determining the 13ET ad orption isotherms 
with krypton at 78° K. (boiling point of nitrogen). In the 
usual experimental arrangement the adsorption vessel is 
connected through a capillary tube with the pressure gage at 
room temperature. The vessel i.' immersed up to a mark Oll 

t.he capillary tube in boiling nitrogen. In that case the 
volumes at 78° K. and room temperature arc sufficiently well 
defined. Such an arrangement is suitable for powders which 
can be introduced through the capillary tube. As poly­
ethylene film could not be introduced in such a way, it was 
necessary to use a relatively wide tube to connect the cold and 
warm secLions; this had the further advantage of avoiding 
pressure drops due to thermaltran viralion (Knudsen effect). 
On the other hand, a special method had to be developed to 
reduee the uncertainty in defining tile cold and warm zones. 

818 I &EC FUNDAMENTALS 

Procedure 

The adsorption vessel used (Figure 1) was about 10 mm. 
in diameter and 150 mm. long; at its upper end it was con­
nected through a eonical ground joint to a storage vessel, 
a vacuum line, and a Pi rani vacuum gage. A measured 
amount of polyethylene film was el'Umpled and introclllccJ 
into the lower portion, A, of the adsorption vessel. Adhesion 
to the wall was avoided by a small number of protrusions. 

Two thermocouples, Band C, were glued I"ith epox')' 
resin to the outer wall above the lower portion of the ad­
sorption vessel, at a vertical distance of 4 mm . from each 
other. Over the upper thermocouple, C, a heating wire 
was wound and connected to a variable power source, D. 
A vacuum flask with liquid nitrogen was jacked up until 
the surface of the boiling nitrogen reached the upper thermo­
couple and the current through the heating wire was ad­
just{)d until the upper thermocouple showed roOIO tempera­
tw-e. The nitrogen level was kept such that the lower 
thermocouple indicated the boiling point of nitrogen. The 
surface, E, bisecting the distance between the two thermo­
couples was taken as the dividing line between the volume 
at 78° and 300° K. (thermostated room temperature). 
The volumes were determined in the usual way by weighing 
with water. 

Results 

Before determining the surface area of polyethylene film, 
the apparatus was tried out on 'Y-aIUlnina powder. The sur-
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