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 J. Chem. Eng. Data 1991, 36, 372-374
 
 Vapor Pressure and Vapor Composition of DiethylgalHum Chloride and Diethylaluminum Chloride Nicholas I . Buchan,*gt Robert Y. Potemski, and Thomas F. Kuecht IBM Thomas J. Watson Research Center, P.O. Box 218, Yorktown Heights, New York 10598 The vapor pressures of the metal organic halogen compounds dlethyigalllum chloride (DEGaCI) and dlethylaluminum chlorlde (DEAICI) have been measwed by a capacitance manometer In the temperature range 5 < 8 < 60 OC. The measurements for DEAlCl correlate and extrapolate well to existing data in the Ilterature. The measurements for DEGaCl replace the prevlous data point measured at 60 OC. The dependences of the vapor pressures of DEAlCl and DEGaCl on temperature are log ( P d o r r ) = 8.780 - 2815(WZ) and log ( P , d o r r ) = 8.943 - 3080(K/T), respectlvely. The results of mass transport measurements, combined with the measured compound vapor pressures, Indicate that the vapor phase of these compounds Is llkely to be dominated by dimers.
 
 I ntroductlon The metal organic sources diethylgallium chloride (DEGaCI) and diethylaluminum chloride (DEAICI) have been used as Ziegler-Natta catalysts for the polymerization of polyenes ( 1,2). In addition, these compounds have recently been used for the l a,As during chemical vapor epitaxial growth of GaAs and A,G deposition with ASH, (3). The selective deposition of these compounds on GaAs or Al,Ga,-,As surfaces as opposed to SiOp or S,iN, is a useful property for the growth of semiconductor devices on masked substrates. However, the lack of a gocd summary of the vapor presswe data for DEAlCl(4-6) and the paucity of vapor pressure data for DEGaCl(2) make process analysis difficult. We have used a capacitance manometer to determine the vapor pressures of DEGaCl and DEAICI. I n addition, we have performed a mass transport experiment to determine that both compounds form Significant concentrations of associated complexes in the gas phase, most likely dimers.
 
 Resuits and Dlscusslon Both compounds were provided in electronic grade purity (99.9995% metals basis) by Alfa Products in stainless steel bubblers. Repeated freeze-pump-thaw-pump cycles were wed to purge the bubblers of the argon gas used for back-fllllng the bubbler until steady measurements were achieved. The freeze cycle was performed at 77 K and the pumping performed with a turbo pump. The materials were then used without further purification. The bubblers were heated in an isothermal water bath, and pressure measurements were made at each temperature after allowing sufficient time for the compound to thermally equilibrate. The vapor pressures were measured with a capacitance manomer (MKS Instruments, Model 127AA) with 1-Torr maximum capacity and 0.0001-Torr resolution to an accuracy of fO.OO1 Torr. This pressure gauge was checked against another capacltance manometer with a calibrated 10-Torr maximum capacity and 0.002-Torr accuracy (MKS, Model 122A) and found to agree within f l % in the To whom correspondence should be addressed. Present address: IBM Forschungslaboratorium, Siiumerstrasse 4, 8803 Rbchiikon. Switzerland. *Present address: Department of Chemical Engineering, University of Wisconsin, 1415 Johnson Dr., Madison, W I 53711.
 
 0021-9568/91/1736-0372$02.50/0
 
 Table I. Vapor Pressures of Compounds DEGaCl DEAlCl
 
 e10c
 
 PITorr
 
 e10c
 
 PITorr
 
 9.6 19.6 29.8 40.8 50.2 59.9
 
 0.011 0.028 0.058 0.133 0.258 0.509
 
 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
 
 0.049 0.068 0.097 0.140 0.210 0.280 0.403 0.605 0.800
 
 range of 0-1 Torr. Temperatures of the isothermal water bath were measured with two thermocouple gauges (Omega Instruments, Model 871) to an accuracy of f O . l OC. The readings of the two thermocouple gauges were averaged in the resutts. The lower range of the gauges were checked against an acetone slush bath, and both agreed within f 2 OC of the melting point, 8, = -95 O C , of acetone (7). The resulting vapor pressure data for DEAlCl and DEGaCl are shown in Table I, plotted along with existing data from the literature, and then f i e d by the expressions in Figure 1 after excluding two datum. The 1-Torr vapor pressure measuement for DEAlCl(5)was excluded because the authors feel it extends beyond the accuracy of the measuring apparatus used. The single datum obtained prior to these measurements for DEGaCl (2) is excluded from the fit because it is listed to a precision of only 1 Torr. The resultant expressions for the vapor pressures of DEAlCl and DEGaCl are log (PEw,/Torr) = 8.780 - 2815(K/ T) for 0 < 8 < 200 OC (la) log (PE€Gac,/Torr) = 8.943 - 3080(K/T)
 
 for
 
 0
 
 < 8 < 60 OC
 
 (lb)
 
 The 8, values for DEGaCl and DEAlCi were determined to be -7 and
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