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ABSTRACT

The diffraction pattern of an equimolar CC14—C(CH3)4

mixture in equilibrium with its vapor has been measured at

0 C. The diffractometer used was specially designed for

the study of liquid structure. In this report, both the

raw data and the intensity and radial distribution functions

derived from them are presented in tabulated form.
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1. INTRODUCTION

The diffraction patterns of liquid carbon tetrachloride

and of 2,2-dimethylpropane (neopentane) have been discussed

previously. In conclusion of this work, an equimolar

CC14—C(CH3)4 mixture was studied. Since the thermodynamic

properties of this solution have been measured at 0 C, the

same temperature was chosen.

T The diffraction data are presented in tabulated form in

this report.

2. EXPERIMENTAL

The diffractometer, the procedure for data collection,

the various corrections applied to the raw data, and their

3
final evaluation have been discussed in detail elsewhere.

Only a short outline will be given in this section.

2.1 Diffractometer. The diffraction measurements were made

with a diffractometer specially designed for the study of

liquids. The diffraction pattern from the horizontal surface

* of the liquid sample was obtained with a divergent beam

technique similar to the Bragg-Brentano system used for powder

samples. The instrument provides for simultaneous angular

motion of the x-ray tube and detector about a horizontal axis

lying in the liquid surface. This method eliminates sample

holder absorption and scattering. Monochromatic MoKa radi

ation is obtained through the use of a bent and ground crystal

monochromator mounted in the diffracted beam.

2.2 Material and Sample Holder. The solution was prepared

from reagent grade CC14* and neopentane (CMe4) of 99.91 mol. %

1

*J. T. Baker Chemical Co., Phillipsburg, N. J.
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purity. The liquid was contained under its own vapor

pressure in a stainless steel tray approximately 3.75" long,

1" wide, and 1.75" deep (Fig. 1). A coil of 0.375" stainless

steel tubing around the inside of this tray was connected to

a constant temperature bath. Temperature control was within

0.5 C. An airtight cover with a window of 0.005" teflon foil

prevented evaporation of the sample.

2.3 Data Collection. Scattered intensities were measured

with various beam divergences, ranging from 0.5 degrees at

the lowest scattering angles to 4 degrees at the highest

angles. The times for a fixed number of counts, ranging from

100,000 to 500,000, were measured at 0.25 to 1 degree inver-

vals in scattering angle. The accumulated counts were chosen

to hold statistical errors in the reduced intensity function

approximately uniform. The diffraction pattern showed inter-

3
ference throughout the observable range of the instrument

(to s = (4 7T/A) sin Q = 16, 9 being half the scattering
max max

- angle).

i 3. RESULTS

In this section the experimental data and the results

derived directly from them are tabulated in the format of the

computer programs used. The procedure for data treatment

falls into two stages. In the first, the raw data in various

scattering angle ranges are placed on a consistent scale and

The Matheson Co., Inc., East Rutherford, N. J.
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appropriate corrections are applied. In the second, data

reduction and Fourier inversion are carried out. A brief

description of each program is given in order to explain its

function and clarify the nomenclature.

3.1 Raw Data. The output of this program is divided into

two parts. The first presents the experimental data under

the heading INPUT DATA. The second part, called TOTAL

SCATTERED INTENSITIES, lists the various corrections applied

to the raw data, and the corrected relative intensities,

normalized to a certain size divergence slit. In the follow

ing table the definitions of various terms are given in the

order of their appearance (some are omitted since they are

self-explanatory).

3.1.1 INPUT DATA IN COUNTS PER MINUTE

SECTION refers to the portion of scattering angles covered;

each section is characterized by a certain size

divergence slit and angular increment.

N is a running index.

THETA is half the scattering angle in degrees.

COUNTS is the accumulated count, summed over all repeat

runs, for each Q.

RUN is the sequence number of the repeat run over a

particular section.



3.1.2 TOTAL SCATTERED INTENSITIES IN COUNTS PER MINUTE

S is the value (4 n/X) sin Q.

DIV. is the size of the divergence slit, in degrees.

I,RAW is the raw intensity, for each Q, averaged over all

repeat runs.

BKG. is the measured background radiation.

3
POL. is the polarization correction.

3
PEN. is the penetration correction; the atomic absorp

tion coefficients for carbon, chlorine and hydrogen

4
were obtained from the literature.

I,CORR. is the corrected intensity, computed from

I,CORR = (I,RAW - BKG.)/(POL.xPEN.).

ERROR is the statistical error associated with I,CORR,

computed from

ERROR = I,CORRx(COUNTS)1/2/COUNTS.

I,SCALED is the relative intensity, not as yet normalized

to the independent atomic scattering, but corrected

for background, polarization and absorption, and

scaled to the size divergence slit listed in the

caption of this column.

ERROR is the statistical error associated with I,SCALED.



CARBON TETRACHLORIDE - NEOPENTANE, EQUIMOLAR, OC.

SECTION 1, 0.500 DEGREE DIVERGENCE SLIT.

RAW INTENSITY IN COUNTS PER MINUTE

N THETA COUNTS 1 RUN 2 RUN

1 3.00 200COO.OO 1228.70 1231.20

2 3.25 200000.00 1503.46 1494.36

3 3.50 200000.00 2138.12 2095.70

4 3.75 200000.00 3383.71 3340.20

5 4.0C 200000.00 4357.61 4370.63

6 4.25 2C00C0.00 3267.26 3321.89

7 4.50 2CC000.00 1975.89 2020.68

8 4.75 200000.00 1328.90 1339.94

9 5.00 200000.00 1029.97 1037.20

10 5.25 200000.00 895.36 903.10

11 5.5C 200000.00 853.29 847.45

12 5.75 2C0000.00 862.02 850.46

13 6.CC 200000.00 907.74 901.96

14 6.25 20CCCC.00 998.75 974.58

15 6.50 200000.00 1121.68 1094.89

16 6.75 200000.00 1272.51 1251.64

17 7.00 200000.00 1420.69 1397.04

18 7.25 200000.00 1498.35 1483.68

19 7.50 2C0000.00 1495.55 1463.84

20 7.75 2CC000.00 1413.73 1386.96

21 e.oo 200000.00 1311.70 1290.32

22 8.25 200000.00 1218.72 1199.04

23 8.50 200000.00 1127.67 1120.03

24 8.75 200000.00 1069.58 1060.37

25 9.CC 200000.00 1006.41 996.89

26 9.25 20CC00.00 969.70 954.49

27 9.5C 2C0000.0C 934.96 917.40

28 9.75 200000.00 906.84 881.34

29 10.00 200000.OC 877.46 859.83

30 10.25 198747.00 846.78 822.89

31 10.50 187143.00 792.32 767.21

32 10.75 174425.00 733.96 719.58

33 11.00 159589.OC 669.66 660.25

34 11.25 144628.00 606.21 599.02

35 11.50 133084.OC 563.26 545.77

36 11.75 123701.00 516.70 514.14

37 12.00 117664.00 495.80 484.73

38 12.25 112397.00 470.48 466.16

39 12.50 108363.00 455.00 448.02

40 12.75 107128.00 450.97 441.77

41 13.00 107243.00 448.76 444.93



CARBON TETRACHLORIDE - NECPENTANE, EQUIMOLAR, OC.

SECTION 2, 2.000 DEGREE DIVERGENCE SLIT.

N THETA COUNTS

1 12.00 300000.00

12.50 300000.00

13.CC 300C00.00

13. 5C 3C0000.O0

14.00 300000.00

14.50 300000.00

15.00 300000.00

8 15.50 300000.00

9 16.OC 300000.00

10 16.50 300000.00

11 17.00 300000.00

12 17.50 3O0CO0.00

13 18.00 300000.00

14 18.5C 300000.00

15 19.00 300000.00

16 19.50 300000.00

17 20.OC 3CCC00.00

18 20.5C 300000.00

19 21.00 300000.00

20 21.5C 300000.00

21 22.OC 300C00.00

22 22.5C 3C0C00.00

23 23.00 30CC00.OO

24 23.5C 300000.00

25 24.00 300000.00

26 24.5C 300000.00

27 25.OC 300000.00

28 25.5C 300000.00

29 26.00 300000.00

30 26.50 291814.00

31 27.00 275814.00

32 27.50 265403.CC

33 28.00 256665.00

34 28.50 251188.00

35 29.00 247185.00

2

3

4

5

6

7

RAH INTENSITY IN COUNTS PER MINUTE

1 RUN

2063.42

1973.04

1971.74

2013.08

2079.00

2147.00

2182.69

2160.84

2089.57

1984.26

1871.61

1711.16

1558.48

1402.75

1273.91

1198.15

1151.19

1142.03

1154.96

1168.93

1183.06

1185.26

1179.11

1150.20

1112.76

1058.20

1001.74

929.54

874.11

818.13

772.96

742.90

720.66

705.38

692.97

2 RUN

2075.77

1979.15

1973.81

2021.36

2085.43

2159.28

2183.09

2155.02

2099.44

1991.04

1876.29

1716.69

1568.42

1417.00

1281.70

1193.65

1157.61

1143.16

1152.87

1168.63

1184.18

1183.78

1178.00

1156.56

1116.36

1065.28

995.60

940.69

873.67

821.17

773.95

741.66

717.32

706.76

692.25

3 RUN

2065.26

1980.00

1982.62

2027.23

2092.27

2152.93

2171.87

2136.52

2067.90

1948.12

1828.82

1664.22

1507.65

1360.27

1242.57

1166.68

1131.29

1118.99

1131.11

1149.93

1159.67

1167.93

1159.29

1125.70

1090.04

1033.98

968.60

899.01

843.23

792.48

751.54

727.13

700.89

681.09

674.66

CARBON TETRACHLORIDE - NEOPENTANE, EQUIMOLAR, OC.

SECTION 3, 4.000 DEGREE DIVERGENCE SLIT.

RAW INTENSITY IN COUNTS PER MINUTE

N THETA COUNTS 1 RUN 2 RUN 3 RUN 4 RUN 5 RUN

1 28.00 50C0O0.OO 1173.25 1130.88 1127.52 1116.96 1146.46
2 28.50 500000.00 1144.86 1113.05 1094.91 1103.14 1128.46

3 29.00 500000.00 1126.32 1095.43 1090.14 1084.60 1106.13

4 29.50 500000.00 1111.17 1081.98 1065.04 1075.79 1087.88

5 30.00 500000.00 1094.87 1C66.06 1049.52 1054.30 1072.73

6 30.50 5CCC00.00 1069.39 1035.89 1023.24 1033.97 1047.07

7 31.CO 500000.00 1037.04 1006.93 988.18 1000.08 1016.88

8 31.50 5COOOO.00 995.92 969.51 955.84 965.13 974.23

9 32.00 500000.00 943.68 922.37 899.25 913.30 929.34

10 32.50 500000.00 890.08 873.87 857.72 868.29 876.83

11 33.00 492415.00 839.69 820.22 804.52 814.27 831.11

12 33.50 462136.00 785.89 767.59 757.85 767.92 771.88

13 34.00 436152.00 738.36 724.18 715.87 720.27 735.92

14 34.50 411824.00 699.90 684.05 677.77 679.12 691.03

15 35.00 392555.CC 666.28 653.32 644.12 648.56 659.02



N THETA COUNTS 1 RUN

16 35.50 377249.00 636.73

17 36.00 367025.00 617.84

18 36.50 358538.CO 602.67

19 37.00 352867.00 589.30

20 37.50 348396.00 588.91

21 38.00 345978.00 580.02

22 38.50 341918.00 571.56

23 39.00 336342.00 565.67

24 39.50 330360.00 553.92

25 40.00 321212.00 535.83

26 40.50 312158.00 523.05

27 41.00 300365.00 501.94

28 41.50 289779.00 482.78

29 42.00 278258.00 462.67

30 42.50 266C72.00 441.39

31 43.00 255595.CO 423.74

32 43.50 244780.00 407.56

33 44.00 236675.CC 394.52

34 44.50 229329.00 382.52

35 45.00 223991.00 374.52

36 45.50 220479.00 367.66

37 46.00 215675.00 363.81

38 46.50 215099.00 361.13

39 47.00 213962.00 353.95

40 47.50 212617.00 356.35

41 48.00 211059.00 353.62

42 48.50 210947.00 348.15

43 49.OC 2C6842.00 346.32

44 49.50 205109.CC 344.09

45 50.00 203461.00 342.63

46 50.5C 200935.00 335.93

47 51.00 198161.00 329.54

48 51.5C 195120.00 325.30

49 52.OC 192173.00 319.09

2 RUN

627.16

611.72

593.53

586.70

575.73

576.16

571.82

559.59

549.74

536.05

520.10

494.82

476.35

459.57

436.66

42 0.46

403.04

388.70

372.49

366.12

363.12

353.76

350.15

354.67

347.25

344.69

344.89

340.71

332.46

321.65

319.27

310.22

310.92

304.08

3 RUN

618.75

604.97

593.48

580.94

575.29

570.24

559.46

556.19

543.29

529.42

514.21

493.33

477.42

454.31

431.37

416.72

394.52

382.57

370.91

364.71

359.21

350.32

349.96

351.09

348.95

343.57

346.75

341.26

339.58

337.07

328.25

327.95

324.46

316.71

4 RUN

624.47

606.35

595.46

588.19

576.60

574.02

567.80

556.35

545.35

533.67

514.50

498.74

475.75

456.18

43 9.15

418.32

402.78

3 8 8.44

378.17

367.70

360.33

352.65

357.02

350.14

351.36

346.10

352.63

331.67

331.22

333.07

335.78

332.44

323.42

319. 53

CARBON TETRACHLORIDE - NECPENTANE, EQUIMOLAR, OC.

SECTION 4, 4.000 DEGREE DIVERGENCE SLIT.

RAW INTENSITY IN COUNTS PER MINUTE

N THETA COUNTS 1 RUN 2 RUN 3 RUN 4 RUN

1 50.50 366615.00 353.13 348.70 345.35 344.98

2 51.50 354824.00 341.58 337.63 335.13 331.54

3 52.5C 342593.00 327.97 326.05 324.40 320.46

4 53.5C 332637.00 319.28 315.50 315.01 311.62

5 54.5C 325106.00 311.91 312.02 3C5.18 303.69

6 55.50 319828.00 308.98 303.52 303.69 297.31

7 56.50 316447.CC 302.70 301.29 298.07 297.61

8 57.50 316700.00 303.02 301.62 299.68 296.34

9 58.50 318528.00 303.58 303.18 301.80 298.63

10 59.5C 322231.00 306.91 307.47 302.62 304.16

11 60.50 325125.C0 309.08 309.68 305.46 307.71

12 61.50 326481.00 311.69 310.91 306.59 308.32

13 62.50 327231.00 314.21 311.38 308.27 307.09

14 63.50 326992.00 310.87 313.01 308.57 306.56

15 64.50 326957.00 311.40 312.87 306.70 308.09

5 RUN

636.62

617.66

602.67

595.42

586.77

582.72

578.68

565.05

560.69

541.80

529.46

514.20

502.52

486.08

468.70

450.72

431.92

418.07

406.98

393.55

387.00

376.76

374.22

373.16

367.90

370.83

365.47

363.72

361.8°

361.09

355.22

351.18

341.90

342.02
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3.2 Reduced Intensity and Radial Distribution Functions.

The output of this program is divided into two parts. The

first part lists the reduced intensity functions, computed

from

i (s) = C[(I(s) - Ic(s)] - £f| (s) (3.2.1)
i

where I(s) is the relative intensity I,SCALED listed in

section 3.1, I is the correction for incoherent or Compton

scattering, C is the scaling factor, and Yf|(s) is the
l

part of the scattering ascribable to independent atoms, summed

over the stoichiometric unit containing 0.5 molecules CC14 and

0.5 molecules CMe4. The coherent and incoherent form factors

for carbon, chlorine and hydrogen were obtained from the

literature. The values of the relative intensities I(s) were

extrapolated at low angle from 9 equals 3.0 degrees to 9 equal

to zero and 1(0) equal to zero.

The second part of the program lists the radial distri

bution function (RDF) obtained by Fourier inversion of (3.2.1)

according to
s

max

D(r) = 4 nrzpQ + (2 r/ir) f si(s)M(s)sin(sr)ds (3.2.2)
o

where p is the average number density of stoichiometric

units, obtained from the literature, and M(s) is a modifi

cation function included to sharpen the features of the RDF.

The integral in (3.2.2) was evaluated numerically, using the

trapezoidal method; summation was done with increments in s
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and r listed. The modification function used in this study

was

M(s) = [Yl±± (s)]"2 (3.2.3)
l

where f refers to the coherent scattering amplitudes of

carbon, chlorine and hydrogen, and summation is again over

the stoichiometric unit. This modification function removes

the average breadth of the distribution of electron density

in the atoms; it also changes the scale so that if i(s) is

in electron units, i(s)M(s) and D(r) are in units character

istic of one molecule.

The function D(r) represents a superposition of modified

atomic pair distribution functions D..(r) for the various

kinds of atom pairs:

D<r> = EEDn<r>
i j J

The modification inherent in (3.2.2) of a given pair distri-

^ bution function p.. is expressed by
ij

1 D. .(r) = 47rr f up. .(u) T. .(u - r) du (3.2.4)

with

smax

T..(r) = (1/tt) f f,(s)f .(s)M(s) cos(sr) ds (3.2.5)
o

Thus D(r), the function accessible from experiment, is a kind

of linear combination of true radial pair distributions which

are convoluted with the known functions T..(r) given by
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(3.2.5). The function (r/r )T(r) may be thought of as

representing the modified appearance in D(r) of an idealized

p(r) having a single delta-function peak at r = r .

The reduced intensity curve, computed from (3.2.1),

usually shows a more or less pronounced low frequency

perturbation. This perturbation may be caused by incorrect

data treatment, by the use of incorrect atomic scattering

factors, or by an apparatus function. It will cause a peak

at small distances r in the RDF. The perturbation can be

removed by repeated Fourier transformations as discussed in

ref. 3. The basic assumption is here that there are no atom

pair interactions in the RDF at distances r shorter than

interatomic distances. In this study, all interactions in the
o

RDF shorter than 1.0 A were eliminated. This includes C—H

o

interactions around 1 A about which reliable information

cannot be obtained by the x-ray diffraction method, because

of the low scattering amplitude of the one electron in the

hydrogen atom.

In the following table the definitions of the terms of

the program are again given in the order of appearance.

REDUCED INTENSITY FUNCTIONS

S is the value (4 ir/X) sin 0.

SI*M 1 is the reduced intensity i(s) defined by (3.2.1),

multiplied by s and by the modification function

M(s) defined in (3.2.3).

SI*M 2 is the corrected3 reduced intensity in the same

terms as SI*M 1.
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ERROR is the statistical error associated with SI*M 2.

DELTA SI*M is the difference between SI*M 1 and SI*M 2.

RADIAL DISTRIBUTION FUNCTIONS

R is the radial distance in angstrom.

Dl is the RDF D(r), obtained by Fourier inversion

of SI*M 1.

Gl is the function G(r) = D(r)/4 irrzp , obtained

from Dl.

D2 is the RDF D(r), obtained by Fourier inversion

of SI*M 2.

G2 is the function G(r) = D(r)/4 nrzp , obtained

from D2.

ERROR is the statistical error associated with the

quantity in the preceding column.
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CARBDN TETRACHLORIDE-NEOPENTANE,EQUIMOLAR, O.OC.

S SI»M 1 SI*M 2 ERRCR DELTA SI*M

2 0.077 -0.0I529C -0.017849 0.000070 0.00 2559

3 0.154 -0.029290 -0.034394 0.000281 0.005104

I* 0.231 -0.041960 -0.049584 0.000636 0.007624

5 0.309 -C.053270 -0.063391 0.001139 0.010121

6 0.386 -0.063I7C -0.075753 0.001795 0.012583

7 0.463 -0.07I59C -0.086589 0.002612 0.014999

8 0.540 -0.07844C -0.095774 0.003600 0.017335

9 0.617 -0.083620 -0.103176 0.004771 0.019556

10 0.694 -0.C87000 -0.108542 0.006139 0.021642

II 0.771 -0.088070 -0.111560 0.007764 0.02 3590

12 0.848 -0.087280 -0.112702 0.009587 0.025422

13 0.925 -0.084220 -0.111339 0.000381 0.027169

14 1 .002 -0.060450 -0.089281 0.000518 0.028831

15 1 .079 0.010650 -0.019747 0.000815 0.030397

16 1 .156 0.178300 0.146501 0.001435 0.031799

17 1 .233 0.346500 0.313529 0.002058 0.032971

18 1 .310 0.225400 0.191520 0.001715 0.033880

19 1.387 0.034130 -0.000413 0.001137 0.034543

20 1 .464 -0.077230 -0.112252 0.000827 0.035023

21 1 .541 -0.135100 -0.170*97 0.000697 0.035397

22 1 .618 -0.165500 -0.20M 98 0.000659 0.035698

23 1 .695 -0.179200 -0.215090 0.000679 0.035890

21* 1 .771 -0.178500 -0.214377 0.D00747 0.035877

25 1 .848 -0.164700 -0.200249 0.000861 0.035550

26 1 .925 -0.I3670C -0.171548 0.001024 0.034848

27 2.002 -0.089C20 -0.122326 0.001253 0.03 3806

28 2.078 -0.020620 -0.053181 0.001552 0.032561

29 2.155 0.057000 0.025772 0.031884 0.031228

30 2.231 0.1 18500 0.088576 0.D02I62 0.029924

31 2.308 0.146400 0.117321 0.002332 0.028579

32 2.384 0.139800 0.112721 0.002384 0.02 7079

33 2.461 0.119200 0.094008 0.002393 0.025192

34 2.537 0.097190 0.074342 0.002397 0.022848

35 2.614 0.C74680 0.054563 0.002402 0.020017

36 2.690 0.064940 0.047973 0.002450 0.016967

37 2.766 0.047980 0.034055 0.002472 0.013925

38 2.842 0.C46820 0.035738 0.002550 0.01 1082

39 2.918 0.046970 0.038529 0.002634 0.00 8441

40 2.994 0.049130 0.043353 0.002726 0.005777

41 3.070 0.056750 0.054010 0.002838 0.002740

42 3.146 0.054280 0.055246 0.002924 -0.000966

U3 3.222 0.025290 0.030535 0.002978 -0.005395

44 3.298 -0.008354 0.001924 0.003027 -0.010278

1+5 3.374 -0.058270 -0.043185 0.003043 -0.015085

1*6 3.450 -0.117500 -0.098235 0.003036 -0.019265

47 3.525 -0.164800 -0.142324 0.003057 -0.022476

48 3.601 -0.204300 -0.179363 0.003100 -0.024937

49 3.676 -0.235400 -0.208246 0.003176 -0.027154

50 3.752 -0.248100 -0.218098 0.003273 -0.030002

51 3.827 -C.257400 -0.223285 0.003391 -0.034115

52 3.902 -0.253300 -0.213487 0.003560 -0.039813

53 3.978 -0.227300 -0.180389 0.003779 -0.0469 11

54 4.128 -0.I6CC00 -0.098499 0.003002 -0.061501

55 4.278 -0.079360 -0.007752 0.003414 -0.071608
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S SI*M 1 SI*M 2 ERROR DELTA SI*M

56 4.427 0.017790 0.095072 0.003877 -0.077282

57 4.576 0.098630 0.182911 0.004296 -0.084281

58 4.725 0.146500 0.241575 0.004616 -0.095175

59 4.874 0.161000 0.267351 0.001*833 -0.106351

60 5.022 0.134800 0.249226 0.004936 -0.114426

61 5.I7C 0.094470 0.215797 0.004999 -0.121327

62 5.317 -0.007882 0.122145 0.004875 -0.1300 27

63 5.464 -0.116400 0.023232 0.034734 -0.139632

64 5.610 -0.242900 -0.095592 0.004540 -0.147208

65 5.757 -0.358900 -0.205923 0.004372 -0.152977

66 5.902 -0.42530C -0.265898 0.004349 -0.159402

67 6.047 -0.440600 -0.273541 0.004472 -0.167059

68 6.192 -0.415600 -0.241342 0.034712 -0.17 37 58

69 6.337 -0.347200 -0.168767 0.005070 -0.178433

70 6.480 -0.263600 -0.080378 0.005474 -0.182722

71 6.624 -0.I7370C 0.014385 0.005890 -0.188084

72 6.766 -0.094090 0.099204 D.006271 -0.193294

73 6.909 -0.027050 0.169920 0.006615 -0.196970

74 7.051 -0.001932 0.197781 0.006832 -0.199713

75 7.192 0.003068 0.206145 0.006983 -0.203077

76 7.332 -0.035340 0.171527 0.007001 -0.206867

77 7.473 -0.104500 0.105156 0.006930 -0.2C9656

78 7.612 -0.186500 0.024547 0.006814 -0.211147

79 7.751 -0.260500 -0.047776 0.006718 -0.212724

80 7.890 -0.324200 -0.109141 0.006709 -0.215059

81 8.027 -0.372C00 -0.154906 0.006810 -0.217094

82 8.164 -0.37430C -0.1564 14 0.007004 -0.217886

83 8.301 -0.364500 -0.146425 0.007228 -0.218075

84 8.437 -0.318400 -0.099559 0.007526 -0.218841

85 8.572 -0.255800 -0.035796 0.007863 -0.220004

86 8.707 -0.188800 0.03I5H0 0.006526 -0.220340

87 8.841 -0.119500 0.100016 0.006779 -0.219516

88 8.974 -0.075890 0.142584 0.006969 -0.218574

89 9.107 -0.048910 0.169*27 0.007115 -0.218337

90 9.239 -0.041390 0.176315 0.007207 -0.218205

91 9.370 -0.080790 0.136286 0.007181 -0.217076

92 9.500 -0.123800 0.091102 0.007146 -0.214902

93 9.630 -0.187800 0.024315 0.007093 -0.212615

94 9.759 -0.265000 -0.054199 0.007101 -0.210801

95 9.887 -0.321600 -0.112502 0.007149 -0.208998

96 10.010 -0.380500 -0.173352 0.007191 -0.206648

97 10.140 -0.408500 -0.204986 0.007298 -0.20 3514

98 10.270 -0.413300 -0.213161 0.007448 -0.200139

99 10.390 -0.390700 -0.193904 0.007648 -0.196796

100 10.520 -0.350000 -0.157500 0.007893 -0.192500

101 10.640 -0.293800 -0.105885 0.008164 -0.187915

102 10.760 -0.227400 -0.044052 0.038457 -0.183348

103 10.890 -0.I34D00 0.044922 0.008817 -0.178922

104 11.010 -0.061380 0.113*31 0.009131 -0.1748 11

105 11.130 -0.004468 0.165195 0.009415 -0.169663

106 11.250 0.045110 0.208346 0.009692 -0.1632 36

107 II .370 0.059420 0.215897 0.009895 -0.156477

108 1 1 .480 0.062650 0.213506 0.0I007D -0.150956

109 11.600 0.035640 0.181276 0.010190 -0.14 5636

110 11.720 0.015680 0.155523 0.010330 -0.139843

1 II 11.830 -0.031430 0. 1 Dl 301 0.010400 -0.133231

1 12 II.950 -0.088460 0.036542 0.DID460 -0.125002

1 13 12.060 -0.138800 -0.021029 0.010530 -0.117771

114 12.170 -0.201700 -0.09010* 0.010560 -0.11 1596

1 15 12.280 -0.235200 -0.129200 0.010650 -0.106000
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BSERVED RADIAL DISTRIBUTION FUNCTIONS. INTERACTIONS FROM 0.0 A TO 1.00 A EL IMINATEO

R Gl Dl G2 ERROR D2 ERROR

1 0.0 0.1COE 01 0.0 O.IOOE 01 0.0 0.0 0.0

2 0.050 -0.999E 02 -0. I78E-0I 0.56IE 01 0.97E 01 0.I00E-02 0.I7E- C2

3 0.100 -0.911E 02 -0.650E-0I 0.335E 01 0.80E 01 0.275E-02 0.57E- 02

I* 0.150 -0.772E 02 -0. I24E 00 0.I65E 01 0.55E 01 0.266E-02 0.88E- 02

5 0.200 -0.595E 02 -0.1 70E 00 -0.232E 00 0.30E 01 -0.663E-03 0.85E- 02

6 0.250 -0.399E 02 -0.1 78E 00 -O.I26E 01 0.2IE 01 -0.562E-02 0.96E- 02

7 0.300 -0.2C7E 02 -0. I33E 00 -0.I30E 01 0.22E 01 -0.832E-02 0.I4E- 01

8 0.350 -0.439E 01 -0.384E-OI -0.624E 00 0.20E 01 -0.546E-02 0.1 8E- 01

9 0.400 0.72IE 01 0. 823E-0I 0.229E 00 0.I5E 01 0.26IE-02 0.17E- 01

Id 0.450 0.I32E 02 0.I9IE 00 0.774E 00 0.I3E 01 0.1I2E-0I 0.1 8E- Gl

II 0.500 0.I4IE 02 0.252E 00 0.776E 00 0.I3E 01 0.I38E-0I 0.23E- 01

12 0.550 0.1I4E 02 0.246E 00 0.329E 00 0.I2E 01 0.7I0E-02 0.27E- 01

13 0.600 0.70IE 01 0. I80E 00 -0.247E 00 O.IOE 01 -0.633E-02 0.27E- 01

14 0.650 0.292E 01 C.88IE-0I -0.603E 00 0.93E 00 -0.I82E-0I 0.28E- Gl

IS 0.700 0.360E 00 0. I26E-0I -0.560E 00 0.9IE 00 -0.I96E-0I 0.32E- 01

16 0.750 -0.389E 00 -0. I56E-0I -0.I85E 00 0.87E 00 -0.742E-02 0.35E- 01

IT 0.800 0.I75E 00 0.800E-02 0.27IE 00 0.76E 00 0.I24E-0I 0.35E- 01

18 0.850 0.1 I7E 01 0.602E-0I 0.530E 00 0.7IE 00 0.273E-0I 0.37E- 01

19 0.900 0.180E 01 0. I04E 00 0.450E 00 0.7IE 00 0.260E-0I 0.4IE- 01

20 0.950 0.I73E 01 C.IIIE 00 O.I03E 00 0.69E 00 0.663E-02 0.44E- 01

21 1.000 0.IC8E 01 0.774E-0I -0.278E 00 0.62E 00 -0.I99E-0I 0.44E- Gl

22 1.050 0.3I4E 00 0.247E-0I -0.438E 00 0.59E 00 -0.345E-0I 0.47E- 01

23 I.I 00 -0.I42E 00 -0. I22E-0I -0.247E 00 0.59E 00 -0.2I3E-0I 0.5IE- 01

24 1.150 -0.88CE- 01 -0.830E-02 0.223E 00 0.56E 00 0.2IIE-0I 0.53E- 01

25 1.200 0.346E 00 0.355E-0I 0.742E 00 0.5IE 00 0.762E-OI 0.53E- 01

26 1.250 0.827E DC 0.922E-0I 0.I05E 01 0.50E 00 0.M7E 00 0.55E- 01

27 1.300 0.1 C4E 01 0.125E 00 0.996E 00 0.50E 00 0.120E 00 0.60E- 01

28 1.350 0.853E 00 0.1 ME 00 0.637E 00 0.48E 00 0.828E-0I 0.62E- 01

29 1.400 0.420E 00 0.587E-0I 0.I9IE 00 0.44E 00 0.268E-0I 0.6IE- 01

30 1.450 0.38CE- 01 0.570E-02 -0.632E-•01 0.43E 00 -0.948E-02 0.65E-•01

31 1.500 -0.476E- 02 -0.764E-03 0.606E-•01 0.44E 00 0.972E-02 0.7IE-•01

32 1.550 0.399E 00 0.684E-0I 0.5S7E 00 0.43E 00 0.973E-0I 0.73E- 01

33 1.600 0.1 I2E 01 0.205E 00 O.I28E 01 0.39E 00 0.234E 00 0.7IE-•CI

34 1.650 0.187E 01 0.364E 00 0.I93E 01 0.38E 00 0.375E 00 0.74E-•01

35 1.700 0.235E 01 0.4B5E 00 0.229E 01 0.38E 00 0.473E 00 0.79E-•01

36 1.750 0.239E 01 0.523E 00 0.226E 01 0.37E 00 0.495E 00 0.82E- 01

37 1.800 0.202E 01 0.468E 00 0.191 e 01 0.35E 00 0.44IE 00 0.80E-•01

38 1.850 0.I42E 01 0.348E 00 0.139E 01 0.34E 00 0.339E 00 0.83E-•01

39 1.900 0.82IE 00 0.2IIE 00 0.877E 00 0.34E 00 0.226E 00 0.88E-•01

40 1.950 0.37IE 00 0. IOIE 00 0.473E 00 0.33E 00 0.128E 00 0.9IE-•01

XI 2.000 0. IC8E 00 0. 309E-0I 0.I90E 00 0.32E 00 0.543E-OI 0.90E-•01

42 2.050 -0.247E-•01 -0.74IE-02 -0.977E--02 0.3IE 00 -0.293E-02 0.93E-•Gl

U3 2.100 -0.105E 00 -0.332E-0I -0.162E 00 0.3IE 00 -0.509E-0I 0.98E-•01

44 2.150 -0.I65E 00 -0.544E-0I -0.254E 00 D.30E 00 -0.839E-OI O.IOE 00

45 2.200 -0.173E 00 -0.597E-0I -0.2U2E 00 0.29E 00 -0.836E-DI 0.99E-•01

1*6 2.250 -0.794E-•01 -0.287E-0I -0.91 8E--01 0.28E 00 -0.332E-0I O.IOE GC

47 2.300 0.1I8E 00 0.446E-0I 0.163E OD 0.28E 00 0.6I5E-0I 0.1 IE oc

48 2.350 0.34CE 00 0.134E 00 0.409E 00 0.27E 00 0.I6IE 00 0.1 IE 00

49 2.400 0.450E 00 0.I85E 00 0.50DE 00 0.26E 00 0.206E 00 0.1 IE OC

5Q 2.450 0.340E 00 0.146E 00 0.342E 00 0.26E 00 0.1 46E 00 0.1 IE GC

51 2.500 0.I65E-•01 0.735E-02 -0.271 E--01 0.26E 00 -0.I2IE-0I 0.I2E oc

52 2.550 -0.354E 00 -0.1 64E 00 -0.41 5E 00 0.25E 00 -0.192E 00 0.1 2E 00

53 2.600 -0.4S8E 00 -0.240E 00 -0.539E 00 D.24E 00 -0.260E 00 0.1 2E cc

54 2.650 -0.156E 00 -0. 782E-0I -O.I55E 00 D.24E 00 -0.776E-0I 0.I2E cc

55 2.700 0.77CE 00 0.40IE 00 0.81 OE 00 0.24E 00 0.42IE 00 0.I2E cc

56 2.750 0.2I4E 01 0.II5E 01 D.2I9E 01 0.23E 00 0.1I8E 01 0.1 3E OG

57 2.800 0.357E 01 0.200E 01 0.361E 01 0.22E 00 0.202E 01 0.1 3E cc

58 2.850 0.462E 01 0.268E 01 0.462E 01 0.22E 00 0.268E 01 0.1 3E OC

59 2.900 0.493E CI 0.296E 01 0.490E 01 0.22E 00 0.294E 01 0.1 3E cc

60 2.950 0.438E 01 0.272E 01 0.434E 01 0.2IE 00 0.269E 01 0.1 3E 00

61 3.000 0.3I5E 01 G.203E 01 0.3I3E 01 0.2IE 00 0.20IE 01 0.1 3E cc

62 3.050 0.I67E 01 0.11 IE 01 0.157E 01 0.2IE 00 0.11 IE 01 0.I4E GC

63 3.100 0.368E 00 0.253E 00 0.4H2E 00 0.2IE 00 0.276E 00 0.I4E oc

64 3.150 -0.4I4E 00 -0. 293E 00 -0.375E 00 3.20E 00 -0.265E 00 0.I4E oc

65 3.200 -0.593E 00 -0.433E 00 -0.570E 00 0.20E 00 -0.4I7E 00 0.1 4E cc

66 3.250 -0.3I5E 00 -0.237E 00 -0.320E 00 0.20E 00 -0.24IE 00 0.1 5E oc

67 3.300 0.I4CE CO 0.1 09E 00 0.1 1 3E 00 D.I9E 00 0.876E-0I 0.1 5E oc

68 3.350 0.502E 00 0.402E 00 0.472E 00 0.I9E 00 0.378E 00 0.I5E oc
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69 3.400 0.63IE CO 0. 520E 00 0.615E 00 0.I8E 00 0.507E 00 O.ISE CC

70 3.450 0.544E 00 0.462E 00 0.55IE 00 0.I8E 00 0.468E 00 0.I6E CC

71 3.500 0.375E 00 0.328E 00 0.400E 00 0.I8E 00 0.349E 00 0.I6E oc

72 3.550 0.276E 00 0.248E 00 0.301E 00 0.I8E 00 0.27IE 00 0.I6E oc

73 3.600 0.330E 00 0.306E 00 0.340E 00 0.I7E 00 0.3I5E 00 0.I6E cc

74 3.650 0.5I8E 00 0.493E 00 0.507E 00 0.I7E 00 0.482E 00 0.I6E oc

75 3.700 0.742E 00 0.725E 00 0.7I6E 00 0.I7E 00 0.699E 00 0.1 7E oc

76 3.750 0.892E 00 0.895E 00 0.857E 00 0.I7E 00 0.870E 00 0.I7E OG

77 3.800 0.9I2E 00 0. 939E 00 0.901E 00 0.I6E 00 0.928E 00 0.I7E cc

78 3.850 0.82IE 00 0. 869E 00 0.829E 00 0.I6E 00 0.877E 00 0.I7E oc

79 3.900 0.6<;8E CO 0.757E 00 0.7I7E 00 0.I6E 00 0.778E 00 O.ISE DC

80 3.950 0.626E 00 0.697E 00 0.6H3E 00 0.I6E 00 0.7I6E 00 0.1 8E oc

81 4.000 0.647E 00 0.738E 00 0.650E 00 0.I6E 00 0.742E 00 0.I8E cc

82 4.050 0.742E 00 0.868E 00 0.729E 00 0.I5E 00 0.853E 00 0.I8E cc

83 4.100 0.848E 00 0. I02E 01 0.827E 00 O.ISE 00 0.992E 00 0.I8E oc

84 4.150 0.9C3E 00 O.IIIE 01 0.896E 00 0.I5E 00 9.I09E 01 0.1 8E oc

85 4.200 0.879E 00 o.i he 01 0.876E 00 O.ISE 00 0.1 IOE 01 0.1 9E cc

86 4.250 0.7S8E 00 0. 103E 01 0.81 OE 00 O.ISE 00 0.1OUE 01 0.1 9E oc

87 4.300 0.7I5E CO 0.944E 00 0.735E 00 0.I5E 00 0.970E 00 0.1 9E oc

88 4.350 0.684E 00 0.923E 00 0.699E 00 D.I4E 00 0.944E 00 0.20E oc

89 4.400 0.722E oc D.998E 00 0.725E 00 0.I4E 00 O.IOOE 01 0.2CE oc

90 4.450 0.806E 00 0.II4E 01 0.795E 00 0.I4E 00 0.1I2E 01 0.20E oc

91 4.500 0.884E 00 0.I28E 01 0.858E 00 0.I4E 00 0.I25E 01 0.20E oc

92 4.550 0.9IIE 00 0.I35E 01 0.901 E 00 0.I4E 00 0.133E 01 0.20E oc

93 4.600 0.875E 00 0.1 32E 01 0.879E OD 0.I4E 00 0.I33E 01 0.2IE DD

94 4.650 0.8CIE 00 0.124E 01 0.81 7E 00 0.I4E 00 0.1 26E 01 0.2IE oc

95 4.700 0.737E CO 0.1I6E 01 0.758E 00 0.I3E 00 0.1 I9E 01 0.2IE oc

96 4.750 0.725E 00 0.II7E 01 0.739E 00 0.I3E 00 0.II9E 01 0.2IE oc

97 4.800 0.77.5E 00 0.I27E 01 0.775E 00 0.I3E 00 0.I27E 01 0.2IE oc

98 4.850 0.862E CO 0.1 45E 01 0.850E 00 0.I3E 00 0.143E 01 0.22E oc

99 4.900 0.942E 00 0.I6IE 01 0.926E 00 0.I3E 00 0.159E 01 0.22E GC

100 4.950 0.975E 00 0.170E 01 0.945E 00 0.I3E 00 0.I69E 01 0.22E OC

101 5.000 0.95IE 00 0.1 70E 01 0.954E 00 0.I3E 00 0.1 70E 01 0.22E cc

102 5.050 0.892E 00 0.162E 01 0.906E 00 0.I3E 00 0.I65E 01 0.23E oc

103 5.100 0.839E 00 0.156E 01 0.855E 00 0.I2E 00 0.159E 01 0.23E cc

104 5.150 0.826E 00 0.156E 01 0.834E 00 0.I2E 00 0.I58E 01 0.23E 00

105 5.200 0.8«4E 00 0.167E 01 0.860E 00 0.I2E 00 0.I66E 01 0.23E cc

106 5.250 0.936E oc 0. 1 84E 01 0.920E 00 0.I2E 00 0.I8IE 01 0.24E OD

107 5.300 0.I0IE 01 0.202E 01 0.988E 00 0.I2E 00 0.I98E 01 0.24E DC

108 5.350 0.105E 01 0.2I3E 01 0.I03E 01 0.I2E 00 0.21 IE 01 0.24E 00

109 5.400 0.1C4E 01 0.2I7E 01 0.I04E 01 0.I2E 00 0.2I7E 01 0.25E CC

1 10 5.450 0.102E 01 0.2I5E 01 0.I03E 01 0.I2E 00 0.2I7E 01 0.25E oc

1 II 5.500 0.99IE CO 0.2I4E 01 O.IOOE 01 0.I2E 00 0.2I6E 01 0.25E GD

1 12 5.550 0.995E 00 0.2I9E 01 0.1OOE 01 0.1 IE 00 0.220E 01 0.25E DD

113 5.600 0.IC4E 01 0.232E 01 0.I03E 01 0.1 IE 00 0.23IE 01 0.25E CC

1 14 5.650 0.1I0E 01 0.250E 01 0.1 09E 01 0.1 IE 00 0.247E 01 0.26E OC

115 5.700 0.1I6E 01 0.269E 01 0.1 I5E 01 0.1 IE 00 0.266E 01 0.26E CC

116 5.750 0.120E 01 0.283E 01 0.1 I9E 01 0.1 IE 00 0.28IE 01 0.26E OC

1 17 5.800 O.I2IE 01 0.29GE 01 0.121E 01 0.1 1 E 00 0.29IE 01 0.26E CC

1 18 5.850 0.I20E 01 0.293E 01 0.12IE 01 O.IIE 00 0.296E 01 0.27E CC

1 19 5.900 0.1I9E 01 0.296E 01 0.I20E 01 0.1 IE 00 0.299E 01 0.27E OC

120 5.950 0.120E 01 0.304E 01 0.121 E 01 O.IIE 00 0.306E 01 0.27E DC

121 6.000 0.I23E 01 G.3I7E 01 0.1 23E 01 0.1 IE 00 0.3I6E 01 0.2eE CC

122 6.050 0.127E 01 0.332E 01 0.1 26E 01 0.1 IE 00 0.329E 01 0.28E DD

123 6.100 0.130E 01 0.344E 01 0.I29E 01 O.IOE 00 0.342E 01 0.28E OD

124 6.150 0.130E 01 0.350E 01 0.1 30E 01 O.IOE 00 0.350E 01 0.28E DD

125 6.200 0.I28E 01 D.350E 01 0.I28E 01 O.IOE 00 0.352E 01 0.28E CC

126 6.250 0.I25E 01 0.347E 01 0.126E 01 0. IOE 00 0.35IE 01 0.28E OD

127 6.300 0.122E 01 0. 346E 01 0.I23E 01 O.IOE 00 0.350E 01 0.29E OC

128 6.350 0.I2IE 01 0.349E 01 0.I22E 01 0.99E -01 0.35IE 01 0.29E DD

129 6.400 0.122E 01 0.357E 01 O.I22E 01 D.99E -01 0.356E 01 0.29E DC

130 6.450 0.123E 01 0.365E 01 O.I22E 01 0.99E -01 0.362E 01 0.3CE OC

131 6.500 0.I22E 01 0.369E 01 0.121E 01 0.98E -01 0.366E 01 0.29E OC

132 6.550 0.II9E 01 0.366E 01 0.119E 01 0.96E -01 0.365E 01 0.29E CC

133 6.600 0.1 I5E 01 C.357E 01 0.II5E 01 0.96E -01 0.359E 01 0.3CE CC

134 6.650 0.1 I0E CI 0.348E 01 0.11 IE 01 0.96E -01 0.35IE 01 0.3CE OC

135 6.700 0.107E 01 0.343E 01 0.I08E 01 0.95E -01 0.345E 01 0.30E OC

136 6.750 0.106E 01 0.346E 01 0.I06E 01 0.93E -01 0.346E 01 0.30E CC

137 6.800 0.107E 01 C.354E 01 O.I07E 01 0.94E -01 0.352E 01 0.3IE cc

138 6.850 0.109E Dl 0.365E 01 0.109E 01 0.93E -01 0.362E 01 0.3IE cc

139 6.900 0.1IOE 01 0.372E 01 0.I09E 01 0.92E -01 0.369E 01 0.3IE oc

140 6.950 0.IC8E 01 0.373E 01 0.I08E 01 0.90E -01 0.372E 01 0.3IE cc
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Fig. 2. Reduced Intensity Function of an Equimolar CC^-CMe^
Solution at 0°C.
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Fig. 3. Radial Distribution Function of an Equimolar CCl4-CMe4
Solution at 0°C.
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4. DISCUSSION

The reduced intensity function for the solution is shown

in Fig. 2; Fig. 3 shows the corresponding RDF D(r). The G(r)

curves for CC14 and CMe4 are compared with that of the

mixture in Fig. 4.

o

The G(r) maximum at 1.7 A corresponds to 4 C—C inter-
o o

actions at 1.54 A and 4 C—CI interactions at 1.77 A (per

1 °
. stoichiometric unit of sample). The peak at 2.9 A contains

, the intramolecular interactions between non-bonded atoms,
o o

6 C—C at 2.52 A and 6 CI—CI at 2.90 A. Distinct peaks

o o

which start at 3.8 A and are centered around 6 A, may be

ascribed to interactions between atom pairs from different

molecules.
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