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 Solubility of Cyclopropane in Aqueous Solutions of Potassium Chloride Carlos 0. Zerpa, P. Bennett Dharmawardhana, William R. Parrish, and E. Dendy Sloan” Colorado School of Mines, Chemical and Petroleum-Re fining Engineering Department, Golden, Colorado 8040 7
 
 An experimental apparatus was designed for measuring the solubility of gases in liquids at low pressure and temperatures. Accurate data for the solubility of gaseous cyclopropane in aqueous potassium chloride are reported. The data were taken at 273, 276, and 278 K, at KCI concentrations of 0, 0.5, 1.1, 1.5, and 10 g/L and at pressures up to cyclopropane hydrate formation conditions. Gas solubility followed Henry’s law over the entire range of data. Reciprocal Henry’s constants were fitted to an emplrical relation In temperature and salt content and confidence limits are given for the relation. VOLUMETERS
 
 Introduction The solubility of gases in liquids is an area of active interest from both theoretical and practical standpoints. A knowledge of the solubility of gases is of practical importance in various industrial applications. The more important uses are in the gas-liquid separation processes of absorption and stripping. Another more specific application is in the experimental study of gas hydrate dissociation conditions, where reliable solubility data are required; this is the end goal for the present work, which restricts the range of solubility data. Three previous papers report the solubility of cyclopropane in water; however, only the data of Hafemann and Miller ( 7 ) are in the temperature and pressure range of the present work. Inga and McKetta (2)measured the solubility of cyclopropane in water at pressures of 0.101 to 4.27 MPa and temperatures between 294 and 378 K. Allott and Stewart (3) measured the solubility of various anaesthetics, including cyclopropane, in water at 310 K. Satoru ( 4 ) studied the solubility of cyclopropane at 298 and 31 1 K at atmospheric pressure. Wilhelm, Battino, and Wilcock ( 5 )presented correlations of solubility of many gases including cyclopropane in the temperature range from 298 to 361 K. However, no studies of cyclopropane in aqueous salt solutions have been reported. This paper briefly describes an experimental apparatus for measuring the solubility of gases in liquids at low pressures. Solubility data for the cyclopropane-KCI-H,O system are given and the data were fitted to an empirical expression. Apparatus and Experimental Procedure Gas solubility was measured by determining the number of moles of cyclopropane which dissolved in a known amount of solvent. Figure 1 shows a schematic of the apparatus. The equilibrium cell has a length of 12.5 cm and an inside diameter of 5.1 cm for a total volume of 280.98 cm3. The cell was made of bearing bronze with two windows, each located on opposite sides of the cell. I t was designed for a maximum pressure of 3.4 MPa. The liquid contents of the cell were mixed by an ultrasonic transducer placed on the outside of the bottom end plate. The cell was immersed in a constant-temperature bath containing a silicone heat-transfer fluid. Salt solutions were made by placing a weighed amount of salt into a 1-L volumetric flask and filling the remainder of the flask 002 1-9568/79/ 1724-0026$01.OO/O
 
 LJ
 
 Figure 1. Experimentalapparatus for the measurement of cyclopropane, solubility in salt solutions.
 
 with distilled water. Approximately 200 cm3 of liquid was introduced into the cell by means of a buret with graduations of 1.0 cm3. The liquid was deaerated by freezing and pumping: contents of the cold trap weighted before and after pumping indicated a liquid loss of approximately 0.5 cm3. During liquid filling, valve A9 was closed; the volume of the lines between valves C1 and A9 and the cell was 7.57 cm3. The volumeters, VI and V, the lines to the pressure sensor, and the line to valve A9 were filled and evacuated three times. Once thermal equilibrium was established, the temperature, pressure, and setting of volumeter V, were noted. Volumeter V, was open during these experiments and had a volume of 196.08 cm3. Volumeter V,, which had a resolution of 0.05 cm3, was calibrated using helium P- V- T measurements. After measuring the vapor pressure of the solvent, valve A9 was opened and cyclopropane gas was allowed to dissolve into the liquid. The moles of cyclopropane going into solution were computed by knowing the initial and final temperature and pressure and the total gas volume. The moles in the vapor space were computed using the virial equation truncated after the second coefficient. The second virial coefficient for cyclopropane was calculated using the Pitzer-Curl (6) correlation. The initial runs indicated that equilibrium was established in 4 h using ultrasonics or in 7 h without ultrasonics. The initial runs also indicated that a plot of In ( P - Prm,)vs. time was linear; this observation was used to determine the equilibrium pressure for the remaining runs. The temperature was measured by a platinum resistance thermometer with a digital readout. Comparing the vapor pressure of pure water in the cell with the data of Wexler (7) indicated that the temperature (IPTS,,) was accurate to within fO.O1 K. The pressure was measured with a differential capacitance monometer with an accuracy to f0.25% as given by the vendor. Pressure calibration checks made against a mercury manometer verify this accuracy. The conductivity bridge was not used in these experiments. The analysis of the gas as reported by Matheson Gas Co. was as follows: cyclopropane (99.86%), propylene (
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