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MEASURING THE EQUILIBRIUM PRESSURE OF SUPPORTED 
AND UNSUPPORTED ADSORBENTS 

C. W. CH 11 

Insi'itute oj Ga s T echnology, Chicago, Ill. 60016 

D. T. WASAN 

llli1lois Institute oj Techn%gy, Chicago, Ill. 60616 

A simple experimental technique for measuring the equilibrium (vapor) pressures of unsupported (lnd 

supported adsorbents was employed to determine the vapor pressure data for the lithium chloride-water

Torvex system at 32° c., for impregnation of 3% anhydrous salt by weight, and for the lithium chloride

water system at several temperatures. 

AN ATTEMPT was made to select and de\'elop a simp~e 
technique to measure low vapor pressure of hygroscopw 

salts accurately for both supported and ~:nsupported adsorbent 
systems. 

The static method was used. The hydrate and slIpporter 
were placed in a sample flask and the system was allowed to 
reach equilibrium. The vapor prcssure was measured by a 
cathetometer and the composition determined by measuring 
the displacements of a calibrated spring. 

A schematic diagram of the apparatus is shown in Figure 1. 
The apparatus consists of a sample tube housing a spring 
holder, a calibrated spring with a hook, and a sample block; 
an isothermal bath (Bailey In -trument Co., ::\Iodcl 136) 
capable of maintaining the temperature within ±0.01° C. 
between _100 and 1500 C. ; manometers; a vacuum pump 
with a trap; and a cathetometer. 

Apparatus and Procedure 

Determination of Equilibrium Pressure of Supported 
Hygroscopic Salls. The ~ystell1, lit hillll1 chloride impreg
nated on a solid Sllpportrr (Ton'ex), was cho.'5l'n for the 
inve .. tigution bC'cullse lithiulll chloride i" widely u~C'd commrr
cin.lly in dryin~; il: potential applit.:ation ill air conditioning; 
hits bren rrcognizrd; alld it." desirable pro(lC'rtir:; illt.:ludc it 

high (!I'~'ing mte, hil!,h moisture capacity, hi~h l'Oiciellcy, easy 
J'cgellerability, chemital slabilit.y, alldlow J'C'lnti\'e humiclil~·. 

1 Present addr' s, W. lC Grace Co., Clflrksvillc, Md. 
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Torvex, produced in alumina and mullile compositions, was 
selected for its large peripheral surface area, low resistance to 
flow, and inertness to chemicals. 

First. the spring constants \\'erc 'determined for \\'eight 
ranges of interest at. various lemperatures. Then a cylindrical 
Ton'ex block 2 inches in diameter and 1 inch in length \\'as 
preconditioned in an o\'en at. 3000 F. for 12 hours or ~norc, 
weighed, and dipped into the lithium chloride salt solutIOn. 

The sample block \I'as hooked to the calibrated sp ring inside 
the sample tube. The t.ube was immersed in the isotherlllal 
bath at a specified temperature aud COllnected to the system. 
The spring cli:;placemenls ancl the vapor pressures \\'ere 
measurrd wilh the cathelometer after enough t.ime was 
allo\l'ed for the system to attain equilibrium. Then the 
s\'stem was evaC'uated from 3 seconds to se\'eral hours to 
r~duce the adsorbate cOlltellt in the adsorbent. Because the 
e\'aporation of moi.' Lure cools the block and because of the 
poor heat transfcr in the 100\'-pressure system, sel'eral hours 
were generally required for tbe ystem to equilibrate ther
mally. The proress may be repeated at di l'Ierent isothermal 
bath trmperatures ane! for other sample;; \rith var~'ing degrres 
of salt impregllation . The accuraeieH of the reported meas
nrcments arc: t'empcrature ('ontrol ±O.OI 0 C., "apor pressu re 
reading ± O.Ol mm. of waler, and \\'eighL ±O.l mp;. 

The vapor presslIl'e data. thu.'5 ohlailled for the lithium 
ehloride-\\'ll, lcr- Torvex syslem as a funr-li on of the water 
COllccntrntion in lithium ~hloricle at 320 C. \rith salt impl'eg
nat ion of a% allhydrolls lith illm ch{oride by weip;ht arc i\howll 
in Figure 2. This figure COlllpnrcs the \'apor pressure of Lhe 
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