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 Liquid and Vapor Densities of Aluminum Chloride II.
 
 Extension to the Critical Temperature
 
 DAVID W. SEEGMILLER, ARMAND A. FANNIN, JR., DAVID S. OLSON, and LOWELL A. KING’ Frank J. Seiler Research Laboratory (Air Force Systems Command) and Department of Chemistry, United States Air Force Academy, CO 80840
 
 The orthobaric liquid and vapor densities of aluminum chloride were measured from 197°C to the critical point. A single empirical equation was derived which was symmetrical about the rectilinear diameter and which represented both the liquid and 355.2 f 0.3OC and p. 0.5073 f vapor densities. This method yielded t, 0.0004 g/cm-a.
 
 =
 
 I n a recent publication from our laboratory (2), the densities of pure aluminum chloride liquid and vapor were reported from 188-296°C. The experimental method used was rapid, and gave extremely precise results. The aluminum chloride was contained in pyrex vessels which were designed with relatively large enclosed volumes. The measurements were not continued above 300°C because of the safety hazard associated with the containment of high pressures in glass apparatus. The present paper describes a modification of the apparatus which permitted the extension of the measurements up to the critical point of aluminum chloride. EXPERIMENTAL Density Tubes. Eleven heavy-wall pyrex tubes, 3/8 in. 0.d. and about 25 cm long were used. The density tubes were
 
 To whom correspondence should be addressed.
 
 =
 
 calibrated and liquid hlC13 volumes measured by the method used for density tubes A , B , C, and D of ref. 2. Calibration data are given in Table I. The manner in which AlCl3 was purified and the procedure used to load the density tubes with A1C& also were the same as used before. Procedure. Density tubes were immersed in the molten salt bath described earlier ( 2 ) . The bath temperature was determined by measurement of the resistance of a Leeds and Northrup -Model 8163 platinum resistance thermometer with the aid of a Data Technology Corp. Model 370 digital volt meter. The platinum thermometer was an iiir Force Reference Standard Thermometer, calibrated a t the freezing point of zinc, freezing point of tin, boiling point of water, triple point of water, and the boiling point of oxygen by the U.S. Air Force Measurement Standards Laboratory, Aerospace Guidance and Metrology Center, Newark Air Force Station, OH. Experimental values of A1C13 liquid volume were obtained by measuring with a cathetometer the distance from the bottom of the A1C13 meniscus to an arrow etched on the tube.
 
 Table I. Calibration of Density Tubes
 
 Tube I I1 I11 IV
 
 v
 
 VI VI1 VI11 IX X XI
 
 Vol. to arrow, cm3
 
 Vol. of capillary, cma/cm
 
 2.211 f 0.003 2.174 f 0.003 2.189 f 0.004 2.234 i 0.008 2.257 f 0.002 2.389 f 0.007 2.238 f 0.004 2.122 f 0.006 2.366 + 0.004 2.234 f 0.008 2.176 f 0.005
 
 0.2575 f 0.0006 0.2477 f 0.0008 0.2479 f 0.0004 0.2544 i 0.0008 0.2550 f 0.0006 0.256 f 0,002 0.254 f 0.001 0.249 f 0.002 0.249 f 0.002 0.256 f 0.002 0.250 f 0.002
 
 Total enclosed vol., 6.17 f 0.0.5 5 . 9 1 + 0.0
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