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ABSTRACT 

The sublimation pressure of praseodymium trifluoride was measured 

in the temperature range 1424° to 1586°K by the torsion-effusion and 

. torsion-Langmuir methods. The equilibrium pressure is given in this 

temperature range by the expression 

Lo~ P = -(2.109 
co Atm 

104 
± 0.012) ~ + 9.371 ± 0.082 

where the quoted errors are the standard deviations from the least 

squares fit. The heat of sublimation at 298.15°K was calculated to be 

106.6 kcal/mole by the second law method and 103.3 kcal/mole by the 

third law method. Because the third law calculations are strongly 

dependent on estimated free energy functions, 106 .. 6 ± 5 kcal is set as 

the most probable value and uncertainty. Comparison of the Langmuir 

and Knudsen data yields an apparent evaporation coefficient of 1.00 ± 0.4 

in the experimental range. In consideration of the pitting and fissuring. 

observed for Langmuir surfaces, the trueevap.oration coefficient is 

fixed as 0.9 ± 0.1 for the (0001) face. 
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I. INTRODUCTION 

This paper reports a torsion-Langmuir and torsion-effusion study of 

praseodynliwn trifluoride in the temperature range 1424° to 1586°K. The 

vapor pressure as a function of temperature and the heat of sublimation 

at 29B.15°K have been calculated from the effusion data. The only 

previous measurement of the vapor pressure of praseodymium fluoride 

is reported in a recent ~aper by Suvorov, Krzhizhanovskaya, and Novikov. l 

Results of the two investigations are in only fair agreement. 

Comparison of torsjon-Langmuir measurements for single crystals 

and of torsion-effusion measurements has yielded the evaporation 

coefficient over the experimental temperature range. Apparently the only 

previous study of free surface sublimation of any rare earth halide is 

2 the recent investigation of lanthanum fluoride by Mar and Searcy. 

II. EXPERIMENTAL 

The torsion-effusion and torsion-Langmuir techniques as used in 

. 2-4 this laboratory have been fully described prev~ously. 

In the present study, two different fibers of tungsten approximately 

45 cm long and 5 x 10- 3 cm diameter were used to suspend the torsion 

cells. The torsion constants of the fibers were determined from measure-

ments of the periods of rotational oscillation of suspended masses of 

knovffi moment s of inert ia to be 1. 983 and 1. 91B dyne-cm/rad .. 

The cells, made of National Carbon ZT 101 grade graphite, were 

about 3.0 em in length, 1.3 em in vridth, and 1.9 cm in height. Two 

different orifice diaJneters were used for the effusion measurements and 

two different collimating diameters 'Here used for the Langmuir surfaces. 
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Orifice dimensions and correction factors 5,6 are recorded in Table 1. 

No observable deflections were found when the cells were);leatedto 
'~ \~ 

l5000K with samples inside prior to drilling' the e;ffusioti,'orifices. 

Temperatures were measured with a thermocouple placed in a dummy 

graphite cell located directly below the effusion cell in the furnace 

hot zone. The effusion cell temperature w-as correlated to the dummy 

cell temperature by measuring temperatures in both cells-at a series of 

power settings. The temperature difference was linear and had a 

maximum of 8° in the experimental r~nge, Thermocouples were calibrated 

by heating and cooling through the copper point~, 

Deflection measurements were ta}cen during a run by rotating the 

upper point of attachment ,of the fiber in theop;posite direction to the 

rotation caused by the effusing gases. The angle tIiroughwtU:ch the 

fiber was twisted to return the cell to its null ;position was measured 

to the nearest 'five-thousandths of a degree by means of a modified 

goniometer. 

In order to insure that molecular tlowcondition$ prevailed, 

mea~urements were only made under conditions for which 'A/d, the ratio 

of mean free path (calculated using the ,hard sphere ap)?roximatton}7 

to orifice diameter exceeded 0,,80. N.o deviations due to failure of 

2 molecular flow were found in an investigation by Mar and Searcy, with 

'A/d'ratios as low as 0.40, 

The validity of the calibrations was checked by measuring the 

vapor pressure of tin, Twenty eight datum )?oints yielded an average 

third law heat of ~ublima.tionof 72.0 kcal/mole, which is in good agree-

, 

, 
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• . 8 ment with the values of 71.8 reported by Schulz and 72.2 tabulated by. 

Hultgren, et al. 9 from results of earlier studies. 

Praseodymium trifluoride· powder and single crystal cylinders of 

99.9% purity were purchased from Electronic Space Products Inc. Spect'ro-

graphic analysis of the powder showed as significant metallic impurities 

'. only .005% of both aluminum and silicon. X-ray diffraction'patterns 

showed only three very weak lines that could not clearly be attributed 

:to praseodymium trifluoride. The single crystal, prepared by a vacuum 

Bridgman-Stockbarger technique, showed as a significant metallic impurity 

only .002% barium in spectrmg'raphic analysis. 

Analysis with an. Atlas mass spectrometer showed the vapor from 

undegassed samples to consist of PrF
3 

molecules and PrC1
3 

molecules. 

From the relative intensity of PrC1
3 

ion peaks, the initial PrC1
3 

concentration was estimated to be about 2%. At l5000 K the chloride has 
. . 3 . . 

a vi'J.por pressure about.10 t:unes that of the fluoride. Each sample 

was heated initially some 50° higher than thehighe~t temperature reached 

ip this study in order to remove PrC1
3

. Several points 'were taken during 

each run with some 15 minutes being allowed between temperatures to 

insure that equilibrium had been reached. After the. degassing period no 

variation of pressures with time was observed. This fact indicates that 

. the chloride concentration. must have reached negligible levels before 

the vapor pressure runs were begun. 

Discs were cut with adiarilond saw from the single crystal cylinder 

and polished for free surface evaporation from the (0001} face. Powder 

, and crystal samples darkened slightly during vaporization runs although 

neither x-ray diffraction ptltterns nor spectrographic analysis changed 
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appreciably. Probably the color change reflected only a slight difference 

of praseodymium to fluorine atomic ratios between the solid as received 

and the solid at the composition of congruent suBlimation. 

III. RESULTS AND DISCUSSION 

The results of 60 effusion measurements collected in the range 1424° 
" 

to 1586°K are presented in Fig. 1 and Table II. The results of 17 

free surface pressure determinatlons are· given in Table HI and in 

Fig. 1. A least squares fit of the effusion data yielded the equations: 

'. 4 
LoglO PAtm - -(2.109 ± 0.Q12) l~+ 9~37l ± 0.082 

where the errors are standard deviations. 

The heat of sublimation was calculated from the effusion data by the 

second law and third law methods. lO The third law calculations require 

knowledge of free energy functions and the second law calculations 

require heat capacity data. 'It was necessary to estimate these quantities 

for both the solid and the gas. 

The heat capacity of crystalline praseodymituD,fluoride was estimated 

by assuming that the difference between the heat capacities of Pr203 and 

2(PrF3) is the same as the difference between the heat capacities of 

Ce203 and 2(CeF3)' King and Cfu.i's~ensenll reported dp = 17.9 + 10,14 x 

10-3T + 1.10 x lO-ST-2 for CeF3(sl. Kuznetsov and Rezukh:lna found 

Cp = 25.17 + 6.37 x 10-3T for Ce203i2(s} and Cp = 23.76 + 1.25 x 10-2T 

. 13 
for Pr203 (5). The heat capacity of PrF3ls1 was then. estimated to be 

Cp = 17.2 + 13.206 x 10-3T + 1.10 x 10ST-2. 

In order to calculate heat capacities and free energy functions for 

c' 

' .. 

" 
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PrF3(g), molecular constants were estimated. 
. 14 

Kustove and Batsanova 

have attributed strong absorption at. 360 cm .... l in crystalline prF3 to 

the valence-vibration of the, Pr-F bond. The Pr..-f(g}_ stretch frequency 

kl was estimated on the assumption that the ratio of the valence 

vibration frequency in the gaseous state to the frequency in the solid 

is a constant for similar molecules of the same point group, Lim15 has 

shown that this method yields for CeP3 (g 1 a torce constantin good 

agreement with one calculated from an empirical eq,uati'on form.ulated by 

. 16 
Herschbach and Laurie. 

The AI-F valence vibration freq,uency in crystalline AIF3 is 615 cm-1 

and the AI-F stretching frequency in AIF (gl is 640 cm- 1 ,17 The pr-F 

stretching frequency in PrF3(g) was therefbreestiinated to be 374 cm-1 

which yields a stretching force constant of 1. 56 x 105 dynes/cm. 

Semilogarithmic plots of the out-of~;plane bend force constant 

k2/R,2 and of the in ..... plane bend force constant k3/9..2 , where 9.. is the 

metal-fluorine distance, versus kl for the constants of D3h pOint group· 

. 17 
species show straight line relationships. k2/R,2 and k3/R.2 for PrF3 

were assumed to fallon this line. The force constants were thus estimated 

to be 0.085 x 105 and 0.20 x 105 dyne/cm. Using the three force constants 

and the valence-force model,18 the vibrational frequencies for PrF3(g) 

were calculated to be 374,152,163(2), 412(2). 

The bond distance for the PrF3 gaseous molecule was estimated to be 

o 
2.16A by assuming a constant ratio between the distance in the gas and 

< 
the·sum of the ionic crystal radii for PrF'3 and LaF3' The experimental 

19 . 
value of 2 .2ll fO~ LaF 3 (g ) given by Akishin and Naumov . wae. used and 

ioni.c radii were taken from Pauling. 20 



\ 

-6- UCRL-17804-Rev. 

The electronic contribution to the heat capacity was assumed to be 

the same as that ofrr+3 ion,21 Brewer et al. 22 have shown that for 

transition metal dihalides,values so estimated are in reasonable agree-

ment with known data., The calculated heat capacities fqr ~he gas 

is given by the eq,uation Cp = 18.66 + 15.25 x 10"'4T + 9.88 x 10S/T2 

eu/mole at 300 to 18oooK.· 

The free energ~ functions for solid PrF3 were calculated from the 

, 23 
estimated heat capacity and Glassner's estimate of S~98' Glassner's 

estimate for CeF3 was found to be only 0.04 eu different from the 

experimental value. 24 Calculated free energy functions for gas and 

solid are given in Table IV at 300° to,1800o~.The free'energy functions 

combined with the individual pressure data points 'in the eq,uation 

give for the third law value at 298°K, 103.29± 0.16, where the quoted 

error is the standard deviation from. the mean. 

The major sources of error in the third law heat of sublimation 

were in the estimation of molecular constants. If the error in 

estimation of ' vibrational frequencies is 10%, in estiination of bond 

distances is 5%, and in electronic contribution to the free energy function 

is 15%, anerror of 1% results in the gaseous free energy fu~ction. Assuming 

the solid heat capacity and S~98 to be in error by lcal/mole and 0.2 eu/ 

m.ole pre>duces a possible 2.0% error in the solid free energy-function. 
, . 

Probably'experimental errors in orifice and cell measurements, determining 

torsion constants, and. reading deflection angles leads to an estimated 

, 

• 

• 
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error of 0.5% in AH~98' A temperature error of ±5° would result in a 

±0.5% error in the heat of sUblimation. The sum of these errors would 

make the third law heat of sUblimation uncertain by ±5 kcal/mole. However, 

while the estimated uncertainties appear reasonable, there is no way 

of assessing with certainty probable errors for parameters of the 

gaseous molecule. If, for example, the PrF3 gas molecule were non-planar, 

its entropy could be significantl;y higher than was estimated here. 

Accordingly, for the present, . the second law value should be given 

greater weight. A more reliable third law-value may be calculated 

from the pressure data when experimentally determined molecular constants 

become available for PrF3(g). 

A least squares calculation. yielded the second law results of 

L'lH~98 .15 = 106.62 ± 0.64 kcal/mole and L'lS~98.15 = 54.11 ± 0.09 eu/mole. 
. . . 

Estimated errors in molecular constants could cause a 0.2 cal/mole error 

in the gaseous heat capacity of.0.6 kcal in the derived value of L'lH298' 

Assuming as before that the heat capacity of the solid is in error,by 

1 cal/mole an uncertainty bf±1.2kcal/mole is produced in the second 

la~ heat of SUblimation. Assumption of a systematic temperature error 

of +5° at the high end and _5° at the low end of the temperature range 

leads to an estimated 3.0 kcal/mole for the second law calculation. 

From summation of these estimated uncertainties the heat of sublimation 

at 298°K can conservatively be fixed as 106.6 ± 5 kcal at 298°K. 

The pressures measured for praseodymium trifluoride by Suvorov, et 
• 

are shown in Fig. 1. There is a con~iderable difference in the results 

of the two works; an ~rror of +120 at the upper end of the temperature 

al. 
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range and _12° at the lower end in the present study would be necessary 

to bring the slopes into coincidence. 

Table V summarizes for rare earth fluorides free energies,heats, 

and entropies of sublimation, derived from the experimental data -at 14500 K. \: 

That temperature was chosen to permit direct determination of the thermo-

dynamic data from the absolute pressures and from the change in pressures 

with temperature without any assumptions about heat capacities or free 

energy functions. Dysprosium, holmium, erbium, thulium, and ytterbium 

are liquids at 14500 K and short extrapolations of data for the solids' 

were used. 

It is apparent that the general pattern of agreement is poor. Entropy 

changes for reactions of particular classes,such as, for example, l/nMO (s) 
n 

=M(s) + 1/2 02(g); usually are independent of the particular element 

involved to wi,thin a few entropy units. 25 So while we cannot estimate the 

entropy changes for these fluoride vaporization reactions with conf.idence, 

we 'can be sure that the variations from one rare earth fluoride to another 

will not be as great as indicated from the experimental measurements. 

Careful new stUdies are needed to better fix the temperature dependence, 

of vapor pressures of rare earth fluorides. I In the mean time we recommend 

that an entropy of about 41eu (the average of the values in ,Table V) 

be 'assumed at the temperature for which the sublimation pressure is about 

""'5 10 . atmospheres in calculating the heat of sublimation from measured 

pressures if the measured entropy differs by more than a few entropy 

units from this average. A similar approach was followed by Brewer, et al. 

22 in evaluating dihalide vaporization data. 

!} 
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The opportunity to make both effusion and Langmuir measurements 

with the same apparat~s afforded excellent conditions for·determination 

of the evaporation coefficient CI. because most systematic errors are 

common to both sets of measurements and are cancelled in calculation of 

a. Comparison of the rate of evaporation from the,COOOll face of )?rF3 

(cf Table ,III) with the rate of effusion yields an apparent CI. = 1.00 ± ,04 

where the quoted error is the standard deviation. Figure 1 demonstrates 

the close agreement between the effusion and the free surface sublimation 

data. 

Microscopic detail o;f the evaporated Langmuir surfaces is .. shown in 

Figs. 2 and 3. Figure 2 is a 2 mm orifice sur;face which shows "gully" 

or "ravine" shaped features in the largely flat basal area. Figure 3 

shows,a 1 mm orifice surface which is flat at the center with almost no 

surface irregular.i ties. Lanthanum fluoride develo;ped sonlewhat similar 

f d · bl' t ' 2 hil b ' fl" 'd 30.p d f sur aces urlng su lma lon w e arlum uor). e ... orme a pore- ree 

flat-stepped surface. Neither lanthanum fluride nor praseodymium 

flu9ridehave observable (0001) cleavage, whereas barium fluoride does 

have excellent cleavage on the (Ill) plane. 

The fissures developed in,the 2 mm surfaces are more prominent, 

surface features than observed for lanthanum trifluoride sublimati.on. 

In view of the surface pores, which could serve as openings for 

microeffusion cells, the data cannot he considered to establish the true 

value of CI. directly. However, . if the apparent value of ais assumed 

to be 0.96, the measured value minus the standard deviation, a limit can 

be set on the true value of a, The fraction of surface area which may 

be considered to be orifices of micro-effusion cells is less than 50% 
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for all of the surfaces examined. Even if ~ is assumed to be unity for 

the fracti.on of.· the surface stiblimated by pore o.penings, these portions 

of the surface ~ must be more than 0.9 for therema;!:nder in order to 

yield an apparent ex of 0.96 or more • Of course ,ex cannot exc·eed unity. 
. . 

The true value of ex can be set therefore as 0.9±O.1 in the temperature 

range studied. 
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Table I. Orifice dimensions. 

''"'I 

Cell 
Orifice Diameter Orifice Channel Length Correction 

\) (em) , Taper ' 'Ccml Factors 

Cal (b) (a) (b) (a) (b) 

Knudsen 1 0.2011 0.2013 0.0972 0.0988 0.6795 0.6761 

Knudsen 2 0.1024 0.1023 0.0979 0.1010 0.5838 0.5765 

Knudsen 3 0.1987 0.1981 0.0988 0.0958 0.7340 0.7397 

Langmuir 1 0.1970 0.1985 60° 0.1615 0.1480 1.0938 1.0903 

Langmuir 2 0.0982 0.0986 60° 0.1613 0.1613 1.1139 1.1138 
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third law heat at SUblimation ot Pr;F3. 
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Temperature . C~Kl .. ..,4li2~8;15' (kca1!mo1e) 

0.10 diameter orifice 

1468 

1506 

1510 

1543 

1557 

1567, 

1579 

1582 

1566 

1552 

1553 

1536 

1520 

1495 

1512' 

1536 

1547 

1561 

1576 

1586 

1576 

1565 

1550 

1535 

'1580 

1560 

1.i80: x'10- 5 

2.540 x 10-5 

2.783 x 10""5 

5.399 x 10""5 

7.0'74 x ." ""5 10 .. 

8.688 x 10-5 

1.063 x 10-4 

1.125 xio-4 

8.277 x 10-5 

6.216 x 10-5 

6.131 x 10""5 

4.435 x 10-5 

3.167 x 10-5 

1.946 x 10""5 

2.795 x 10-5 

4.546 x 10~5 

5'.574 x 10""P 

7.236 x 10""5 

9.7i6x 10""5 

1.181 x 10-4 

9.653 x 10"'"5 

7.603 x 10-5 

5.657 x 10""5 

4.132 x 10-5 

1.010 x 10-4 

6.818 x 10-5 

102.99 

103.09 

103.06 

103.04 

103.03 

102.98 

103.04 

103.04 

103.07 

103.13 

103.24 

103.22 

103.28 

103.21 

103.16 

103,14 

103.18 

103.20 

103.15 

103~11 

+03.17 

103,48 

103.31 

103.38 

103.26 

103.32 

r 

lr 
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Table II, (Continued} 

~. 

Temperature (OK) Pressure Catml tm298 .15 Jkcal/mole) _.- ..... , .. _. . - ... ,. . .. ~ ~ 

I . 

0.20 diameter orifice 

1430 4.764 x 10-6 103,16 

1459 8.563 x 10-6 103.35 

1483 1.407 x 10-5 103.42 

1506 2.344 x 10""5 103.33 

1528 3.742 x 10-5 103.26 

1543 4.920 x 10-5 103.32 

1530 3.710 x 10-5 103.40 

1497 1. 789 x 10-5 103.58 

1504 2.169 x 10-5 103.44 

1487 1.497 x 10-5 103.48 

1464 9.023 x 10-6 103.52 

1516 2.776 x 10-5 103.43 

1522 3.122 x 10 .... 5 103.44 

1430 4.248 x 10-6 103.48 

1444 6.248 x 10-6 103:29 

1449 6.620 x 10-6 103.45 

1507 2.396 x 10-5 103.32 

1509 2.504 x 10-5 103.38 . 

1530 3.905 x 10-5 103.25 

1521 3.471 x 10-5 103.06 

1509 2.458 x 10-5 . 103.37 
i~ 

1541 4.845 x 10-5 103.25 

1536 4.)66 x 10-5 103.27 
~. 

1527 . 3.654 x 10-5 103.27 
1480 1.305 x 10-5 103 ~ 45 

1494 1. 753 x 10-5 103,45 

1443 5.800 x 10-6 103.44 



Temperature (OK} 

0.20 diameter' or.tfice 

P~53 

. 1'484 

1476 

1411 

1'498 

1510 

1525 
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Table II. (Continued) 

Pressure Catml. 

7.197 x 10-6 

L418x 10.-5 

L183 x 10-5 

1.067 x 10-5 

L885 x 10-5 

'. 2,440 x 10-5 

, .' -5 ,3.330 x 10 

UCRL-178b4-Rev. 

AH298.15 (kca1/mole) 

10.3.46 . 

,103.45 

103.49 

103.47 

1()3.48 

103.45 

103.43 

(\ 

C, .. ' 



-. 
! 

Orifice 
Diameter 

Imm 

2mm 

Table III. Torsion-Langmuir data for PrF3 

Temp (OK) Pressure (atm) 

1528 3.-560xio-s 

1538 4. 425xlO-s 

1526 3.294xl0- s 

1566 7. 847xl0-s 

1584 1.10lx.lO-~ 

1555- 6.080xl0-s 

1548 5.224xl0-s 

1571 8. 462xlO-s 

1424 3. 849xl0-s 

1440 5.762xl0-s 

1461 9.113xl0-s 

1483 - 1. 463xl0-s 

1496 1. 871xl0-s 

1503 2.182xl0-s 

1438 5.210xlO-s 

1475 1.203xl0-s 

1517 2. 886xl-0 - 5 

UCRL-17804-Rev 

Evaporation 
Coefficient 

0.96 

0.97 

0.94 

0.98 

0.97 

0.95 

0.94 

0.96 

1.06 

1.08 

1.06 

1.04' 

1.00 

1.00 

1.03 

1.02 

0.98 
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Table IV. Calculated free energy. funct ions. for PrF 3 . 

. ~ . - - . f 

( 0 r;:TH298L 
f~; 

F H '. (FT\6H298) Temp .• T" T298)' . (OK) 
. sub 

(cal/deg/mole) . ,(cal/deg/mole) . (cal / deg/mole) 

300 27.112 79.399 52.287 

400 27.973 80.118 52.145 

500 29.659 81.498 51.839 
60b 31. 595 83.06$ 51.470 

700 .33.586 84.653 51.067 . 

800 35.556 86.203 50.647 

900 37.477 87.690 ~0.213 

1000 39.339 . 89.109 49.770 

1100 41.139 90.459 49.320 
" 

1200 42.881 91. 743 .48.862 

1300 44.568 92.966 48.398 

1400 46.202 94.132 47.930 

1500. 47.789 95.246 47.457 

1600 49.332 96.310 46.978 

1700 50.835 97.330 .46.495 

1800 52.300 98.308 46.008 



Fluoride 

SCF
3 

YF3 
LaF

3
_ 

CeF
3 

PrF3 
NdF 

3 
DyF

3 
HoF

3 
ErF

3 
TmF3 _ 

- YbF3 
LuF

3 

( ~ 

. 

Table V. Free energies, heats, and entropies of sublimation of 
the rare earth fluorides at 14500K 

<_ J 

This laboratory Margrave's 1aborator~ Suvorov's 1aborator~ 

&0 .6H06So 

35.7 99 .. 5 44.0(2) 

32 .. 5 93.642.1(3) 

34 .. 3 96.5 42.9 

&0 .6H0 68° 

26.1 89 43.2(26) 

35.2 100 44.7(26) 

38.0 92 37.5(26) 

32 .. 4 85 .. 7 36. 7(~7) 

35.3 106.4 49.1(28) 

35 .. 0 105.6 48.7(28 ) 

36.2 107.0 48.9(28 ) 

35 .. 0 89.7 37_7(29 ) 

34.0 85.5 35.5(29 ) 

33.6 960 1 43.1 (29)) 

Free energies and heats are in kea1/mo1e 
Entropies are in ca1/deg-mo1e 

&0 .6H0 68° 

37.3 81.3 30.3(1) 

32.8 91.5 38 .. 5(1) 

34.0 82.3 33.5(1) 

37.0 81.4 32.4(1) I 
f-J 
\0 
I 

c: o 
~ 
t--t 
I 
f-J 
-:j 
OJ 
o 
+::-

Jo 
ro 
<: 
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FiGure.l... Vapcrization data for praseodymiwu fluoride. 
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" 

XBB 678-4893 

Figure 2. Evaporated 2 mm Langmuir surface at 32X 
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XBB 678 - 489 1 

Figure 3. Evaporated 1 mm Langmuir at 64X 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com~ 
mission, nor any person acting on behalf of the Commission: 

A. Makes any ~arranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor

mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behal f of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 

of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 






