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ABSTRACT 
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PREPARATION AND MOLECULAR AND CRYSTAL STRUCTURES 
OF URANIUM(IV) BOROHYDRIDE DIMETHYLETHERATE 
AND URANIUM(IV) BOROHYDRIDE DIETHYLETHERATE1 

by Richard R. Rietz, Allan Zalkin*, David H. Templeton*, 

Norman M; Edelstein* and Lieselotte K. Templeton 

Materials and Molecular Research Division 
Lawrence Berkeley Laboratory 

and 

Department of Chemistry 
University of California 

Berkeley, California 94720 

JULY 1977 

Uranium(IV) borohydride reacts with dimethyl ether and diethyl 

ether to form U(BH
4

)
4

.o(cH
3

)
2 

and U(BH
4

)
4

.occ2H5) 2 , respectively. The 

yields are > 90%. The latter compound can also be prepared by reacting 

UF4 and LiBH4 in diethyl ether for one week. Both compounds are green 

crystalline solids that can be sublimed in bulk at 50° and 10-5 mrn. 

Single crystal x-ray diffractometry has shown both of these materials 

to be mono-ether complexes in the solid state. U(BH
4) 4 ·0(CH3) 2 is 

orthorhomic, P~ma, with ~ = 11.423(5) A, ~ = 10.120(4) A, £ = 9.915(4) A, 
and Z = 4 . 

b = 15.24(1) A,£= 5.74(1) A, B = 106.0(1) 0
, and Z = 2. The structure 

of each complex consists of infinite linear chains of alternating 

uranium and boron atoms joined by double hydrogen bridge bonds. The 

remaining borohydrides are attached to the uranium atom by triple hydrogen 

bridge bonds. The ether moieties are associated to the uranium by 

t~ 
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the oxygen atoms. In the dimethyl ether adduct successive ether 

molecules along the chain are trans whereas in the diethyl ether 

compound they are all cis. The total coordination about the 

uranium atom is fourteen, i.e., one oxygen and 13 hydrogen atoms. • 

The average u....;.B distances for the triple bridge and double bridge 

0 
bonds are 2.53(2) and 2.89(1) A respectively. The average U-0 

0 
bond length is 2.46(3) A. A refinement of the anomalous dispersion 

term f" for uranium in the ethyl compound shows that the crystal was 

twinned, containing unequal fractions of the enantiomeric configurations. 
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INTRODUCTION 

Uranium(IV) borohydride, .a volatile dark~green crystalline compound 

obtained by treating UF4 with Al(BH4)
3 

at room temperature, was first 

synthesized by Schlesinger and Brown during the Manhattan project, and 

reported in 1953. 2•3 In an attempt to prepare U(BH4) 4 by another route, 

they treated UF4 with LiBH4 
in the presence of ether to form a green, 

ether-soluble product, but were unable to complei·ely separate this 

material from the solvent. .. U(BH
4

)4 formed a 1:1 complex with: ethyl 

ether which was stable at -80°C but pure U(BH4) 4 could not be recovered 

by high vacuum fractional distillation. 

Recently, Russian workers4 have published a new synthesis of 

U(BH4) 4 by the reaction of finely powdered uc14 and LiBH4 (in a vacuum 

vibration ball mill). This synthesis parallels the well-known -method 

5 for producing Hf(BH
4

) 4 and Zr(BH4) 4 and avoids the use of Al(BH4) 3 , 

a liquid explosive to oxygen or water. 

Hoekstra and Katz6 have reported the synthesis of the isomorphic 

but much· less volatile actinide compound, Th(BH4) 4 , by treating ThF4 with 

Al(BH4)
3

. Subsequently, Ehemann and Noth7 synthesized Th(BH4) 4 by the 

reaction of ThC1
4 

with LiBH
4 

in diethyl ether. ·Here, an ether ate 

complex was formed as an intermediate, but the solvent could be com-

p1etely removed by vacuum distillation.· Consistent with this synthesis 

6 
was the isolatiqn by Hoekstra and Katz of Th(BH4)4 ·2(C2H5) 2o by 

dissolution of .. Th(BH4) 4 in diethyl ether with partial recovery of the 

Th(BH4)
4 

after heating in vacuum. Ehemann and Nbth7 also treated 

Th(BH4) 4 with LiBij4 in diethyl ether and reported the synthesis of the 
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salts LiTh(BH4)5 and Li2Th(BH4) 6• Etherates were again formed as 

intermediates but the diethyl ether was easily removed. 

In our search for new volatile actinide compounds, we have 

prepared a number of Lewis base adducts of uranium(IV) borohydride 

by direct combination of U(BH
4

) 4 and the Lewis base. 
8 

Many of these 

materials are volatile, among them U(BH4) 4 ·o(CH3) 2 and U(BH4) 4 ·0(C2H5) 2• 
. 2 

We have also repeated the work of Schlesinger and Brown and have 

shown their "etherate unstable at room temperature" is actually the 

EXPERIMENTAL 

Materials and Chemical Techniques. U(BH4) 4 was prepared by the 

method of Schlesinger and Brown2 and purified by sublimation at 30-40°C 

-5 and 10 mm. UF4 (Alfa) was vacuum dried at 300° for 3 days. Dimethyl 

ether (Matheson) was purified by passage through a -78° trap until its 

9 v.p. = 283 mm. Diethyl ether (Mallinckrodt) was doubly distilled 

from Na/benzophenone under argon. All manipulations were performed in 

mercury, oil, and grease free Pyrex high vacuum lines or in argon filled 

dry boxes. 9 

A 250 m1 flask was loaded with 

(0.975 mmole) in a dry box. The flask was fitted 

with a vacuum line adapter, sealed, removed to the vacuum line, cooled 

to -196°, and evacuated. Dimethyl ether (3.58 mmole) was condensed 

onto the flask walls. The vessel was warmed to room temperature. 

.. 
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No reaction was noted .between the gaseous (CH
3
).2o and the solid U(BH4) 4 . 

The vessel was cooled to -196° and an additional 40 mmoles of (CH3) 20 

was condensed in. The vessel was slowly warmed to -78°. No reaction 

was noted. When the vessel was warmed to -30° the U(BH
4

) 4 first turned 

white and then went into solution. Green crystals could be forced out 

of solution by cooling to -78°, but rewarming to -30° only produced 

the green,solution. The white intermediate stage was only seen upon 

the first dissolution. This phenomenon was observed in every preparation 

of U(BH4) 4 ·o(CH
3

) 2 and U(BH
4

) 4 ·0(C2H
5

) 2 • After 30 min at -30°, the 

flask was cooled to -78° and the excess (CH3) 20 was stripped off. The 

product WilS pumped at 20~ into a tared trap at -78°. 0.317g green 
" 

crystals (m.p. 93°, sealed capillary) were recovered. Based on the 

empirical formula, this is 0.924 mmole (95% yield). 

U(BH4) 4 ·0(CH
3

) 2 hydrolyzes slowly in air and inflames upon contact 

with water. It can be sublimed in bulk at 50°C. It has been kept under 

argon or vacuum for several months with little decomposition. Its 

physical and spectroscopic properties will appear· .. in a subsequent 

publication. 8 

Direct Preparation of U(BH
4

) 4 ·o(c2H
5

) 2 • In a typical preparation, 

_0. 396g U(BH4) 4 (1.33 mmoles) was sublimed into a 100 m1 trap. Diethyl 

ether (6.54g) was condensed on top of the U(BH
4

) 4 at -196°. The trap 

was sealed, r~moved from the vacuum l~ne, and slowly warmed to room 

temperature with shaking. At --30° the Q(BH
4

)
4 

turned white and then 

quickly dissolved to form a deep green solution. Green crystals could 

be obtained by cooling the solution. This phenomenon is described above. 
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After 30 min at room temperature, the trap was cooled to -78°, reattached 

to the vacuum line, and the excess (C2H5) 2o removed by pumping for 4 h. 

The product was pumped at 20° to another tared trap at -78°. 0.464g 

green crystals (m.p. 66°, sealed capillary) were recovered. Based on 

the empirical formula, this is 1.25 mmole (94% yield). 

U(BH4) 4 ·O(C2H
5

) 2 hydrolyzes, slowly in air and inflames, often 

with an explosion, upon contact with water. It can be sublimed in bulk 

at 50°C. It has been kept for six months in vacuum or under argon with­

out decomposition. Its physical and spectroscopic properties will appear 

8 in a subsequent publication. 

Preparation of U(BH4)4 ·o(c2H5) 2 from UF4 and LiBH4 in Diethyl Ether. 

lO.Og of finely ground UF4 (31.85 mmoles) was loaded into a 250 ml 

Schlenk flask containing a Teflon stirring egg. The flask was moved 

into the dry box where 2.8g finely ground LiBH4 (128.6 mmoles) was 

added. The flask was fitted with a vacuum adapter, sealed, and moved 

to the vacuum line. After thorough evacuation to remove trapped argon 

(1 h), -125 m1 diethyl ether was condensed in at -196°. The flask was 

sealed; removed from the vacuum line, and warmed to room temperature 

with stirring (-1 h). The stirrer was shut off occasionally to observe 

the ether solution. At 2 h it was colorless, also at 6 h. At 1 day, 

it was.faint green. At 8 days, the solution was dark green and a grey­

white ppt. had formed. 

At this point, the flask was filled with argon and the contents 

Schlenk filtered under argon through a medium frit. The green filtrate 

was concentrated by pumping at -78° under high vacuum. When the bulk 
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of the ether had distilled off, the product was pumped at 20° to a 

10 tared trap at -78°. Yield: 4.45g, 38% based on UF4 • No attempt 

was made to recover the unused UF4 . Identification of the product 

as U(BH
4

)
4

·o(C
2
H

5
)
2 

was made by its melting point, infrared spectrum, 

8 
and x-ray powder patterns. 

A non-volatile, ether-soluble, greenish-white, uranium-containing 

material was·left after removing the U(BH
4

)
4
.o(c2H

5
) 2 from the 

filtrate. · Absorption bands for uranium-borohydride units appeared 

in the infrared spectrum of this material. The compound hydrolyzed 

quickly in air, sometimes catching fire. It often exploded on contact 

with water. We believe it is a mixture of UF (BH4) 4 species, x -x 

possibly with associated ethers. No attempts were made to recycle 

this material. 

Crystal Growth. The only method which gave crystals suitable 

for x-ray diffraction was as follows. Several crystals were ground 

in an agate mortar and pestle and pou~ed into a capillary drawn 

from a 14/35 quartz joint. An adapter: containing a stopcock to 

trap a~gon over the sample was placed over the loaded joint. This 

assembly was removed from the dry box and connected to a high vacuum 

lin~. The capillary was cooled to -78°C, evacuated, and sealed. 

Crystals were grown inside the capillary by slow sublimation (6-24 h) 

using a microscope lamp focused on a colored card beneath the 

capillary as the heat source. 

X-Ray Diffraction. A Picker FACS-I automated diffractometer 

equipped with a graphite monochromator and molybdenum tube was used 
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for the unit cell measurements and data eollection; the details of 

which are shown in Table I. 

For the U(BH4) 4 ·o(cH
3

) 2 experiments, the only suitable crystal 

found 'was an irregularly shaped one that had grown into the tip of 

the capillary. Omega scans of several low angle reflections showed 

widths at half-peak height of 0.13° to 0,22° with the latter along 

the c* axis. Cell dimensions were obtained by a least-squares refine­

ment procedure of the angular settings of 12 manually centered 

reflections for which 2e was between 35° and 40°. A total of 3277 

scans were measured and later averaged to give a set of 1402 unique 

reflections. Three standard reflections were measured after each 

200th scan to monitor for crystal decay, instrumental stability, and 

crystal alignment. After 6 days of data-taking the standards exhibited 

about 9% decay in their intensities, and the data were corrected 

accordingly; the crystal color had changed to brown. As the crystal 

had assumed the shape and distortions of the capillary tip, we were 

unable to describe the crystal shape in a manner suitable for our 

absorptiori.program, and therefore no absorption correction was made, 

For the U(BH4) 4 ·0(C2H5) 2 experiment, a crystal, ~.3 mm in size, 

was found in one of the capillaries. Omega scans of several low angle 

reflections showed widths at half-peak height of .17° to .27° with the 

latter along £*; the peaks were somewhat unsymmetrical, but adequate 

for data collection. Cell dimensions were obtained from the angle 

settings of the (8,0,0), (0,0,5) and (0,16,0) reflections. A total 

of 4563 scans were measured and later averaged to give a set of 3902 
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unique reflections according to point group 2, or 2020 for point group 

2/m. Three standard reflections were measured after each 200th scan; 

after 8 days of data-taking each standard exhibited about 8% decay in 

its intensity, and the data were corrected accordingly. The crystal 

color had changed to a deep red-brown color. An absorption correction 

by an analytical integration11 was made, and its validity tested on a 

set of intensity data. at various azimuthal angles for' several reflec-

tions in a diverse region of reciprocal space. The data were processed, 

averaged, and given estimated standard deviations using formulas 

presented in the Supplementary Material. The factor p = 0.06 and 

2 0.025 was used in the calculations of a(F ) for the methyl and ethyl 

ether complexes respectively. 

The Patterson functions revealed the uranium atom positions, and 

in the case of the methyl ether adduct, most of the light atom positions. 

Subsequent least-squares and difference Fourier maps gave the positions 

of all the atoms except hydrogen. The structures were refined by full-
. 2 2 

matrix least squares where the function Ew(~F) /EwF
0 

was minimized. For 

the ethyl compound, the four strongest reflections (two Bijvoet pairs) 

were observed a few percent weaker than calculated, and they were deleted 

from the data set. Otherwise, no correction for extinction was 

indicated and none was made for either crystal. The scattering factors 

used were those of Doyle and Turner12 for neutral boron, carbon and 

oxygen and those of Cromer and Wabet13 for the neutral uranium atom 

14 corrected for dispersion according to Cromer and Liberman. The 

uranium atoms were given anisotropic t:hermal parameters in both cases. 
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In the methyl ether complex, all the light atoms were assigned 

isotropic thermal parameters as attempts at anisotropic refinement 

resulted in little improvement in the R factors and in widely divergent 

thermal parameters. This behavior we attribute to errors from the 

uncorrected absorption effects. Attempts to.locate hydrogen atoms in 

the difference maps failed and these atoms were not included in the 

calculations. The largest peak in the difference Fourier map was 

o3 o 
1. 5 e/ A and was less than • 4 A from B (1). The final R factor, 

EI~FI/EIF I, was 0.036 for 851 data were F
2 

> 3o, and 0.076 for all 
0 

1402 data. The weighted R factor, (Ew(~F) 2/EwF 2) 112, w 0 
was 0.045. 

The standard deviation of an observation of unit weight was 1.03. 

In the ethyl ether compound the non-hydrogen atoms were found 

by Fourier methods and refined by least squares, first using the 

data averaged according to 2/m. Then the members of each Bijvoet 

pair were treated as independent observations (data averaged according 

to point group 2). The absolute configuration which is described by 

the tables and figures is the one which gave the better agreement after 

both alternatives had been tested. 

A model for the hydrogen positions was derived, starting with 

15 the boron and oxygen positions and using the known structure of 

U(BH4) 4 for guidance as to how the hydl'ogen atoms might pack around 

the uranium atom. A ~F Fourier map, calculated aftel' anisotropic 

refinement of the other atoms, showed positive densities in the 

. o3 
anticipated locations with peak heights of 0.4 to 1.6 e/A • Attempts 

to locate the hydrogen atoms in the ethyl ether moiety failed, and 
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these atoms were not included in the calculations. Because the 

borohydride hydrogen atoms were poorly resolved, and because the 

map showed spurious peaks elsewhere of similar magnitude, we 

imposed restraints onthe geometry of the borohydride groups in 

16 the following manner. Interatomic distances between selected 

atoms are introduced into the least-squares calculations and treated 

as observations; estimated standard deviations of these distances 

are also introduced and used to calculate the weights.· Except that 

the derivatives of these distances with respect to the positional 

parameters are calculated by a special patch and that these 

"observations" are not included in the R values reported here, these 

terms are included in the least-squares calculation in the same manner 

as the observed structure factors. Thil!! procedure allows the structure 

to adjust to the eiectron density with a flexibility governed by the 

weighting. All the hydrogen distances were restrained to the following 
0 0 0 

values: U-H to 2.4 ± .2 A, B-H to 1.19 ± .05 A, H-H to 1.94 ± .05 A. 

These distances impose tetrahedral geometry on the BH4 ions, but leave 

each one free to rotate about the U-B axis. One common isotropic 

thermal parameter was used for all sixteen hydrogen atoms. The structure 

with these restraints was refined to convergence; R was 0.023 for 3210 

2 data where F > 3o, and 0.036 for all 3902 data; ~was 0.026. 

Because we are interested in the experimental determination of 

the. anomalous dispersion corrections, we modified our least-squares 

program to include f" for uranium (the imaginary part of the dispersion 

correction) as one of the variables to be refined. The other variables, 
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and the restraints on some of them, were the same as before. Refine-

14 
ment changed f" from 9.654 (Cromer and Liberman ) to 3.9(4) electrons. 

This discrepancy is far outside the error estiinated for either value,· 

and we attribute it to twinning of a mixture of right and left handed 

crystal domains, with the crystal containing about 70% of one enantiomer 

and 30% of the other. To a good approximation, because the dispersion 

effects are a small perturbation, a calculation with a weighted mean 

value off" is equivalent to a calculationof each twin component 

separately, followed by averaging of the intensities, which is the 

proper method for a twinned specimen. 

The final R was 0.022 for 3206 reflections included in the 

refinement, and 0.035 for 3898 data including those of zero weight, 

and the standard deviation of an observation of unit weight was 1.02. 

Final positional and thermal parameters are given in Tables-!! 

and III. Tables of observed structure factor amplitudes are given in 

the Supplementary Material. Distances and angles are listed in 

Tables IV and V. The atom numbering is seen in Figure 1. 

DISCUSSION 

The molecular structures of both these etherates of uranium 

borohydride are related to that of uranium borohydride itself. In 

uranium borohydride
15 

the-boron atoms are connected to uranium by a 

combination of triple and double hydrogen bridge bonds. These two 

types of bridging bonds can be identified by· the U-B interatomic 
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o o· 
distances of 2.5 A and 2.9 A for the triple and double hydrogen 

bridge bonds respectively. The double bridge bonds tie pairs of 

uran:tum atoms together, and in the elise of uranium borohydride lead 

to a three dimensional molecular network with a coordination of 

fourteen hydrogen atoins about each uranium atom. In both t:he methyl 

and ethyl ether compounds the structures consist of infinite linear 

chains. of uranium and boron atoms hooked together by double hydrogen 

bridge bonds, as shown in Figures 1 through 3. Each uranium atom has 

thirteen hydrogens and one oxygen atom in its coord~nation sphere 

yielding a total of 14, the same as in uranium borohydride. In the 

methyl complex the ethers are alternately on one side or the other of 

the chain whereas in the ethyl ether complex they are all on the same 

side. The ether moieties are coordinated to the uranium atom by their 

oxygen atoms at 2.44 and 2.49 1 respectively .for the methyl and ethyl 

ether. Because of the lack of an absorption correction for the methyl 

compound, we doubt that this difference is significant. 

Iri both compounds the boron and oxygen atoms are arranged around 

uranium in an octahedral manner, but 0-U~B and B-U-B angles deviate 

by as much as 26° from the regular values of 90° and 180°. Corre-

sponding angles for the two compounds agree within about 3° or better 

(Table V). It seems clear.that this distortion is the result of the 

packing requirements-for the hydrogen atoms around-the uranium. 

,Bernstein_et at. 15 gave a similar.interpretation to the structure of 

crystalJ,ine.p(BH4) 4 , .where. the situation is analogous. 
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We refined the hydrogen coordinates only for the ethyl compound, 

but because of the similarity of the angles noted above we assume that 

in the methyl compound the hydrogen configuration is the same. In 

the ethyl compound the oxygen atom and 13 hydrogen atoms, which 

surround one uranium atom, can be described by the corners of a 

polyhedron with 14 triangular and 5 quadrilateral faces (Fig. 4), 

if one overlooks slight deviations from planarity of the atoms at 

the corners of each quadilatetal face. This solid is topologically 

distinct from the one which corresponds to the 14 hydrogen neighbors 

of uranium in U(BH4 )4 , described as approximately a bicapped hexagonal 

antiprism,
15 

but some fragments of the two solids are similar. The 

oxygen atom has 5 hydrogen neighbors with o-u-H angles between 68° 

and 72°. Each of the 13 hydrogen atoms in the coordination sphere 

has either 4 or 5 neighbors (0 + 3H, 4H, or 5H)~ The H-U-H angles are 

46° to 53° when the hydrogen atoms are in the same borohydride ion, 

and otherwise they range from 50° to 67°. 

Absolute Configuration and Anomalous Dispersion. In discussions 

of absolute configuration the possibility of twinning of enantiomers is 

often disregarded~ This is appropriate if it is known that the crystal 

consists of pure enantiomeric molecules, as is often true with materials 

of biological origin. However, the present case may serve as a reminder 

that twinning is always possible when the asymmetry exists in the crystal 

structure but not in its component molecules. This possibility of twinn-

ing seriously undermines the validity of a statistical probability test 

applied to the binary choice of one configuration or the other. In the 

( 
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present case one configuration fits the data significantly better than 

does the other, but the twinning model fits still better. 

The configuration of a particular specimen in a case,like this 

is not intrinsically of general significance. It is important, however, 

in connection with the "polar dispersion error" which involves serious 

errors in atomic coordinates when structures are refined in polar 

space groups with data sets which are incotilplete. in the Bijvoet 

sense and with a model which is incorrect with respect to configuration 

. 17 18 or anomalous dispersion terms or both. ' In our case, because com-

plete data were used in the refinement, the interatomic distances· differ 

by trivial amounts regardless of which assumption was made about con-

figuration. However, thermal parameters are strongly correlated with 

f", and vary by several standard deviations among the different models. 

Supplementary Material Available: Formulas used in data reduction 

and listings of the structure factors (22 pages). Ordering information 

is given on any currentmasthead page. 
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Table I. Summary of Crystal Data and Intensity Collection 

Compound 

Formula Weight 
0 

a, A 

0 

E_, A 

0 

_£, A 

B, deg. 

v, o3 
A 

z 

Density, g/cc, calcd. 

Space Group 

Crystal Shape and 
Size, mm 

3 Crystal Volume, mm 

Temp~rature, deg. C 

U(BH4)4 ·0(CH3) 2 

343.47 

11.423(5) 

10.120(4) 

9. 915 (4) 

90.0 

1146 

4 

1.99 

Pnma 

Irregular Shape 
Dimensions -
.10 X .15 X .30 

.004 

23 

371.52 

7.945(10) 

15.244(10) 

5.740(10) 

106.04(10) 

668 

2 

1.85 

Five sided plate of 
7 faces; 001, ooi, 
110, Ioo, I4o, 14o, 
llO. Dimensions -
0.1 X 0.3 X 0.3 

.0083 

21 
0 

Radiation, A MOKa (A = 0.70926 and 0.71354) monochromated 
from (002) face of mosaic graphite 

Transmission Factor 

-1 
1..1, em 135 

Data Collection Method 6-26 scan (1°/min along 26) 

Scan Range 1° below Ka1 to 1° above Ka2 

Background Counts, sec. 10 

2e Limits, deg. 3 - 55 

Unique Data Used 851 

F 2 
> 3o(F 2) 

0 0 

Final No. of Variables 24 

.08 - .43 

116 

10 

3 - 60 

3206 (includes 
Friedel pairs) 

14>.0 
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Table II. Positional and Thermal Parameters 
. a 

for U(BH4)4 ·0(CH
3

) 2-

Atom X y z B(A2) 

u 0.11737(4) 0.25 0.21009(6) * 

0 0.1483(9) 0.25 0.453(1) 4. 5 (2) 

B(l) -0.133(2) 0.25 0.240(3) 6.5(6) 

B(2) 0.073(2) 0.494(2) 0.220(2) 7.0(4) 

B(3) 0.184(3) 0~25 -0.029(4) 7. 7(7) 

c 0.180 (3) 0.368(3) 0.534 (4) 17.9(10) 

1. 69 (2) 5.32(3) 3.22(2) 0 -0.08(3) 0 

a . 
-The anisotropic temperature factor has the form exp 

2 2 (-0.25(B11h a* + 2B12hka*b* + .•• .)). The isotropic temperature 

factor has the form exp(-B(sin8/A) 2). 
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Table III. 
. a 

Positional and Thermal Parameters for U(BH4)4·o(c2H5)2-

Atom X y z 

u .26472(2) 0 .12412(3) 

B(l) • 287 (1) -.0189(6) .632(1) 

B(2) • 577 (1) .0501(6) .157(2) 

B(3) .156(1) .1501(5) .193(2) 

B(4) -.037(1) -.0621(7) -.080(2) 

0 • 3723(6) -.1508(3) .2466(8) 

C(l) .5516(9) -.1645(5) .397(2) 

C(2) .662(2) -.2037(8) .249(3) 

C(3) .271(1) -.2325(6) .197(2) 

C(4) .202(2) -.259(1) .405(3) 

H(l) .416(5) -.009(5) .578(8) 

H(2) .173(6) -.039(3) .467(8) 

H(3) .265(8) .043(3) .'.75(1) 

H(4) • 318 (8) -.078(3) .784(9) 

H(5) • 706 (5) .076(4) .16(1) 

H(6) • 532(7) -.021(2) .10(1) 
( 

H(7) .455(6) .090(4) .02(1) 

H(8) . .553(7) .059(4) • 359 (7) 

H(9) .106 (7) • 214 (3) • 24(1) 

H(lO) .072 (7) .090(3) .23(1) 

H(ll) .309(5) .136 (4) .31(1) 

H(l2) .168(8) .144(4) -.005(7) 

H(l3) -.179(5) -.081(4) • -.19(1) 



.. 

Atom 

u 

B(l) 

B(2) 

B(3) 

B(4) 

0 

C(l) 

C(2) 

C(3) 

C(4) 

Table III. 

Atom 

H(l4) 

H(l5) 

H(l6) 

Bll 

2.837(7) 

4.6(3) 

3.8(3) 

5.7(4) 

4.1(3) 

4.4 (2) 

4.2(3) 

7.9(6) 

7. 7 (6) 

10.1(8) 

X 

-.015(7) 

·-.008(6) 

.072(6) 

B22 

2.708(6) 

6.0(8) 

5.3(4) 

3. 9 (3) 

6.6(5) 

3.2(2) 

5. 2 (3) 

7.7(6) 

4.3(4) 

8. 7(7) 
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y 

-.061(4) . 

• 011 (3) 

-.107(3) 

B33 B12 

1.471(5) -.28(3) 

2.1(2) .1 (3) 

4.5(4) -.9(3) 

4.4(4) • 7 (3) 

3.8(4) -1.2(3) 

3.6(2) .0(1) 

5.0(4) 1.4(3) 

10.7(9) 3.5(5) 

7. 9 (6) -1.6(3) 

12.0(12) -3.4(6) 

z 

.130(6) 

-.14(1) 

-.13(1) 

Bl3 

.683(4) 

1. 3(2) 

1. 3 (3) 

1.2(3) 

.1 (3) 

• 8(2) 

• 7 (3) 

4.5(6) 

-. 7 (5) 

.3.0(8) 

B23 

-.10(4) 

-. 6 (3) 

-.2(3) 

-.9(3) 

-.6(3) 

. 3(1) 

1.0 (3) 

1.6(6) 

.3(4) 

2. 7 (7) 

a - The estimated standard deviations for the hydrogen atoms are the result 
of least-squares refinement on a model in which the hydrogen distances 
were restrained · as· described· in the text.' · One isotropic thea-~1 
parameter was applied to all the hdyrogens and it refined to 4.5(4) A • 
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Table IV. Distances (A) in U(~H4 ) 4 ~o(CH3 ) 2 p,nd U(BH4)4·o(c2u5)2• 

Methyl cpd. Ethyl cpd. 

U-0 2.44 (1) 2.485(5) 

U-B(l) 2.87(2) 2. 89 (1) 

U-B(l)i 2.90(2) 2.89(1) 

U-B(2) 2.53(2) 2.55(1) 

U-B(4) (2.53) 2.55(1) 

U-B(3) 2.49(4) 2.52(1) 

0-C(l) 1.48(4) 1. 46 (1) 

0-C(3) (1.48) 1.47(1) 

C(l)-C(2) 1.51(1) 

C(3)-C(4) 1.50(2) 

Ethyl Compound 

U-H(l) 2.55(5) B(l)-H(l) 1.16 (3) 

-H(2) 2. 36(5) -H(2) 1.15 (3) 

-H(3) 2.26(6) . -H(3) 1.20(3) 

.... u(4) 2.42(6) -H(4) 1. 23 (3) 
.. 

B(2)-H(5) 1.10(3) 

-H(6) 2.19(6) -H(6) 1.16(3) 

-H(7) 2.25(6) -H(7) 1.24(3). 

-H(8) 2.48(6) -H(8) 1.24(3) 

B(3)-H(9) 1.12(3) 

-H(lO) 2.27(6) -H(lO) 1.19(3) 

-H(ll) 2.32(6) -H(ll) 1. 24 (3) 
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Table IV. (Continued) 

i 

-H(l2) 

-H(14) 

-H(15) 

-H(16) 

2.38(6) 

2.42(6) 

2.29(6) 

2.44(6) 

-H(12) 

B(4):-H(l3) 

-H(14) 

-H(15) 

-H(l6) 

Symmetry operations in Tables IV and V 

Methyl compound: 1/2 + x, 1/4, 1/2 - z 

Ethyl compound: x, y, z - 1 

\ 

1.17(3} 

1.17 (3) 

1.17(3) 

1.21(4) 

1.21(3) 
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Table V. Angles in U(BH
4

)
4

·0(CH
3

}2 and U{BH4}4 ·0(C2H5}2 • 

Methyl cpd. ·Ethyl cpd. 

0 -u -B{l} 92.4 {6} 94.3{2} 

-B{l'} 71.8{6} 72.6{2) 
-. 

-B{2) 89.4{5} 90.2{3} 

-B{4} {89.4} 89.6{3) 

-B{3} 153.9(8} 154.6{3} 

B{l}-U -B{l)i 164.24{4} 166.7{4} 

-B{2} 78.4(5} 77.3{3} 

..;.B(4) (78.4} 79.5{3) 

-B(3} 113.7 (9) 111.2 {3) 

B{l}i_ U ...:B{2} . 100.9 (5) 99.6{3} 

-B{4} {100.9) 102.5{3) 

-B(3) 82.1{9) 82.0(3} 

B{2)-U -B(4) {157 {1)) 156.8(3) 

-B{3) 95.7{5) 94.9 {3) 

B{3)..;U -B{4) {95. 7) 95.2{3) 

u -0 -C{l) 125(2) ' 120.2(4) 

-C(3) {125) 127.1 (5) 

C{1)-0 -C{3) 107(3) 112,6(6): 
. I 

0 -C{1)-C{2} 110.4{8) 

0 -C{3)-C{4) 112{1) 

176(1} 166,7{4) 
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FIGURE CAPTIONS 

Figure 1. Stereogram (drawn with C,K. Johnson's ORTEP) of one unit 

of the ethyl ether complex,.showing hydrogen positions 

and the atomic numbering, The methyl compound is numbered 

in an analogous manner, except that in it B(2) corresponds 

to both B(2) and B(4). 

Figure 2. Stereogram showing the chain structure in U(BH4) 4 •0(CH3) 2• 

Figure 3. Stereogram showing the' chain structure in U(BH4) 4 •0(C2H5) 2• 

Figure 4. Coordination polyhedron of uranium in the ethyl complex, 

The numbers identify the hydrogen atoms, and 0 indicates 

oxygen. 
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Fig. 2 



-26-

XOL 773.&131 

Fig. 3 
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DATA PROCESSIHG FORMULAE 

I = C - (tc/2tb)(B1+B2 ) 

o(B) = Hax[(tj2tb)(B1+B2)i, (tc/2tb) !B1-B2 1J 
o(I) :: [0 + o2(B)]i 

-j2 = (D • A/Lp)I . 

a(~) = (D·A/Lp)o(I) 

F: = if/n 

o(F2) : (Zo2(r2)/nJ~ When s(r2) > 4o(~), o(r2) is replaced by s(r2). a a a a a 

s(~) = [ZIF2-~1 2/n(n-1)]i a a 

o(r2) = [~(i2) + (pi2-)2 + q2]i 
o a a 

F = <r'~ o a' 

a(F) = F - [r2 - o(F2))t when o(-?)~-j2 or [o(r2J.,i when a(r2) > -j2 o a o· · o a a ·a a 

Lp = [ cos229 + cos22a]/[sin29 (1 + cos22e )] m m 

wtg = t/rl-(F) 

C = count3 recorded during a scan 

I= individual raw intensity, 
background rel!loved. 

t~ = scan count time 

tb = background count ti:e 

B1 = individual backgro~ count 

o(B) = estimated standard dev-
iation of the total back­
ground count 

F = structure factor · 

D = decay correction; an empir- · 
ically applied correction 
obtained from the fluctuations 
of the standard reflections. 

A =absorption correction 

Lp = Lorentz and polarization 
corrections 

a = monochromater angle m 

9 = crystal diffraction 'angle 

S = scatter 

a = average 

q = additional uncertainty that 
affects the weak intensities 

p = estimate of non-statistical 
errors 

vtg = weighting factors in least 
squares· 
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0ESERVEO STR~CTURE F~CfC~S, !l~NC~~C CEVlAllONSy ·ANC CIFFE~ENCES (ALL X 4.DJ 
~(8H4)4.CCC~3)2. F(O,O,O) = 1948 

-~ FCB AND FCA AFE' T~E CESERVEC A~C CALCULAT~C STRUCTURE FACTORS. 
((j\ SG = ESTII~ATEO STANCA~O CEVIAllON CF FCB. CcL • ·/FOE/ - /FCA/. 
'·;;, • INDICATES z::RO WE!G.,iEC CAU. 

(
,·": ;, 
: ~ ~ 

...... -· 

H FOB 
K,L = 

2 52 
41166 
6 22 9 
8 634 

10 25 0 
12 37 8 
14 20 2 

SG DeL 
0 t c 

22 3t• 
3£; •11 

8 27 
21 -1;: 
10 .. 
13 c: 
1C ... -r 

KtL= c, : 
1 144 5 -3 
2118 0 3t -2 
3 sa 11 2::• 
4 292 :1.G 17 
5 191 7 -2L. 
6 770 25 •1L 
7 39 26 -3• 
8 259 1G •7 
9 14 7 1C ·8 

10 456-14 -11 
11 44 4t 22"" 
12 229 9 J. 
13 10 6 15 -
14 254 1C 1 

K,L:: Q, 2 
01020 31 (!7 
1 422 14 Si 
2 28 5 13 23 
3 44 8 14 37 
4 86 8 27 37 
5 171 E •13 
6 263 9 -32 
7 33 3 12 3 
8 549 18 -1 
9 8 3 20 -6• 

10 222 8· -6 
11 224 10 -2 
12 321 11 7 
13 0 52 -31• 
14 172'12 -£ 

KtL= Ot 3 
1 673 26 Ct! 
2 817 2 5 . 7 il 
3 474 15 16 
4 208 '7 ltti 
5 50 8 16 ~ 
6 495 16 1 j 
7 22 3 9 -2 
8 213 8 ~ 

9 360 11 l 
10 300 10 -1.: 
11 106 19 18 
12 17 5 12 E 
13 234 11 2 

H Fee SG CEL 
14 1~a 'c -11 

K,L:: G, 4 
c 770 24 <38 
1 ~eE 22 9 
2 2C 36 •1.2• 
3 E~1 20 -z 
4 4C:8 1E 11.3 
5 377 13 23 
6 <:1 9 •12 
7 ~c~ 1s -1~ 
8 283 10 •G 
9 H: 2 12 1 

1C 1:!0 9 14 
!1 325 11 -~ 
12 172 1C 7 
13 ~e 32 t,c• 
14 se 22 P 

KtL= G, 5 
1 E2 S 2C 2 i 
2 270 9 4 
3 447 15 19 
4 75 12 5 
5 5E9 1!! 8 
6 1 ss 8 -1 
7 Z35 9 lJ 
8 S 2 E7 ·!• 
9 4C9 1~ •1C 

10 102 12 -~ 
11 C:€ 14 . 4 
12 51 52 -4• 
13 287 12 7 

K,Ls f3t. 6 
0 E'S 22 •6• 
1 474 1S 34 
2 35 Je Hi~ 

3 S42 18 10 
4 73 24 15• 
5 255 9 -'t 
6 27 4ft 6• 
7 CtE6 15 4 
8 72 15· lf2• 
9 140 9 . 10 

10 33 tte 19• 
11 31€ 11 •13 
12 34 ss zi• 
13 80 52 38" 

KtL= ·Ot 7 
1431 1l.;· .-7 
2 114 11 -c: 
3 327 11 1E 
4 2'3 45 2:P 
5 433 14 -1 
6 109 19 3 

~ FCe ~G CEL H FCE SG DEL H FCa SG DEL 
7 178 12 7 3 26 SS 4• 1D 18G 8 •3 
s 42 46 33• 4 19<: 11 11 11 290 10 -o 
9 !41 11 4 5 38 E2 32• 12 260 10 15 

1C 75 2! 12• ~.L~ 1t C 13 7u 23 26• 
11 S2 18 21• 2!37~ 42 21 1~ 138 13 -6 
12 E2 E2 47• 4 90 7 10 K,L• 1, 4 

K•L= O, 8. ~ 792 25 •27 1 595 18 •15 
G 220 11 9 · 8 237 8 1 2 538 17 35 
1 3C4 11 •12 10 ~79 15 •8 3 50~ 16 21 
2 39 se ~e· 12 232 g -2 4 59 9 4 
3 35~ 12 3 14 258 1C •1 5 535 17 •6 
4 1S4 13 6 K,L: 1, 1 6 338 12 •4 
5 2C9 1G 11 011d1 71 •78 7 277 10 16 
E E7 22 32• · 1 73 11 •0 8 134 12 19 
7 287 11 •9 2 116 9 4 9 386 12 -16 
8 124 11 •11 3 16E 13 •21 1C 207 8 •6 
9 1C7 16 15 41J16 31 1 11 109 12 10 

10 E8 25 23• 5 6E 7 11 12 118 17 6 
11 zce 11 -9 6 204 7 -2c 13 274 10 9 

Ktl= O, S 7 165 S ·1C 14 89 49 •26"" 
1 243 10 •6 8 E3S 21 •5 K,L~ 1, 5 
2 271 9 22 9 42 42 11 4 0 271 9 •21 
~ 187 6 1 10 235 11 -~ 1 511 16 10 
t, EE 19 27• !1 127 11 •1 2 33 38 4• 
~ 249 1~ 11 12 362 14 7 3 563 18 22 
6 .1C:1 9 -7 l3 25 57 12• it 266 g It 
7 g5 .15 -7 1~ 183 11 -14 s 322 11 -o 
8 ~3 15 zg K,L: 1, 2 6 44 30 •1• 
9 1e4 11 -o 1 432 1f 51 7 474 15 -6 

1C 137 13 3 2 715 22 •34 8 181 1E 15 
K,L= c, 10 3 271 9 4 q 158 8 7 

o 241 12 -4 4 254 a ~11 10 54 ss 2• 
1 12E 1C 3 5 375 12 12 11 338 11 -8 
2 ~9 31 30 4 6 666 21 9 12 91 19 6• 
3 1~0 11 -2 7 130 7 -10 13 64 3ft 18"" 
~ 217 10 ·E 8 232 8 •18 K,L: 1t 6 
5 ~8 14 23 9 288 10 11 1 487 16 5 
E ~7 33 -9• 10 ft06 13 -a 2 52 13 . 22• 
7 1~0 13 -15 11 80 19 22• 3 360 12 9 
8 1E6 11 16 12 214 9 6 4 45 23 26 4 

9 E2 E2 . 2€ 4 13 171 1~ •E 5 498 16 1 
KtL• Ot 11 14 220 10. •O 6 36 52 7• 

1 17 54 •54• K,L• 1, 3 7 200 13 •1 
2 23E 10 4 0 855 4E 63 8 40 58 21• 
3 1s.2o 29• 1 549 ~c 21 9 397 13 2 
4 41 :2 -2• 2 46 25 ·9• 10 43 EE 27• 
5 1CO 17 24 3 534 1E 2 11 62 29 •21• 
6 2CE 11 1E 4 652 20 25 12 26 54 10• 
7 10 ES -12• ·. S 31g 1C -5 13 257 11 •5 

l<tL• o, 12 6 169 8 · ·_1 Ktl= 1, 7 
0.209 14 5 7 422 14 -2 0 101 g •5 
1 EE 54 ~o• 8 423 13 4 1 354 11 ·7 
2 74 57 se• 9.1~2 1f -a. 2 25 44 15"" 

. . . . 
'':' •.- .. · ...... ·,:., (:_:....:~~ ... ·:-~ ... ::.·.·~· ;:.,_ ... ,_; 
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STRUCTURE FACTORS CC~TlNUtC FC~ 
tH BH4 ) 4 • 0 ( C 1-: J ) 2 • 

H FOB SG OEL H FC8 SG CEL 
3 ~20 13 -3 4 0 57 -~1· 
4 10s 13 z s 7~ 2e s~· 
5 241 10 5 K,L: 2, 0 
6 20 56 7• 01239 39 •41 
7 377 13 -~ 2 65 3~ 32• 
8 67 22 -7• 410=0 32 21 
9 132 11 16 6 153 t 15 

10 0 56 -1~• 8 E45 21 ·• 
11 281 11 2 10 228 9 -~ 
12 82 22 3!• 12 !7C 13 14 

K,Ls 1t ~ 14 187 11 •1C 
1 330 11 -4 K,L• 2t 1 
2 231 10 13 1 151 ~ 4 
3 279 11 14 2 ee1 ze -~3 
4 18 57 -~· 3 1!0 8 2~ 
5 324 1C 3 4 188 6 -1: 
6 172 11 3 5 1=7 7 -3 
1 153 9 ~ 6 7c2 2~ 11 
8 45 54 e• 7 7E 13 2E 
9 251 11 -6 8 228 8 2 

10 96 35 •13• 9 157 1C 11 
11 28 57 •28• 1C ~S2 14 -s 

Ktl• 1t ~ 11 2E 47 S• 
0 245 1C 4 12 220 g •1 
1 zos 9 .-;: 13 113 1E 1E 
2 24 47 3• 14 243 10 4 
3 241 g E Ktl~ 2, 2 
4 216 g 1 c ES3 30 -ce 
5 126 11 -15 1 275 12 7 
6 2s 54 -3t• 2 ag 19 z• 
7 196 11 -12 3 34= 11 12 
8 149 11 -10 4 767 24 23 
9 100 24 32• 5 179 6 -9 

10 85 33 1~• E 186 7 -1~ 
· K,L• 1, 1~ 7 314 11 5 
1 125 11 •1Z 8 :43 17 2 
2 235 10 -6 9 95 21 1• 
3 10 3 11 :1 1 o 215 a -2 
4 77 18 29• 11 217 9 -1 
5 124 1E -2c 12 302 11 -o 
6 201 12 l 13 o sz -ze• 
1 sa 34 -o• 14 162 12 -10 
8 71 28 z• KtL• 2, 3 
9 106 25 -12• 1 471 19 -E 

K,L• 1, 11 2 sg7 1e 34 
0 231 9 ~ 3 402 13 5 
1 51 55 -~· 4 119 5 21 
2 65 30 43• 5 458 15 1 
3 26 53 -44• 6 472 15 -1 
4 213 9 5 7 234 8 0 
5 66 30 33• 8 1c:1 8 13 
6 80 2~ 25• 9 3~7 11 2 
7 85 25 17• 10 300 1~ •1l 

K,L: 1, 1:1 11 77 1~ -11• 
1 18 55 -1• 12 1c7 12 2 
Z 214 1C 1! 13 ~23 11 2 
3 sz 11 3~· 14 1E1 12 -5 
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PAGE 2 

h FCB SG CEL H FOe SG DEL H FOB SG DEL 
KtL• 2, ~ 0 188 d •12 0 957 32 •78 

C 515 27 15 1 287 1C 4 1 1i8 9 3 
1 sea 16 -!a 2 22 se 9• 2 82 14 9 
2 17 31 10• 3 30E 11 4 3 145 5 7 
3 s~a 11 11 4 186 g g 4 878 21 21 
4 "42 14 14 5 202 8 1 . 5 62 9 -10 
~ 375 !3 10 & 77 1€ 42• & 199 8 14 
E ~5 17 •l3• 7 276 1L •C 7 146 8 6 
7 432 15 -10 a 119 12 -1 8 5e~ 18 5 
8 2sc 10 g 9 93 1e -1 9 31 52 5• 
g 1E3 11 ·1 10 0 S6 -42• 10 206 11 •5 

10 ec 18 -30•·11 201 11 -e · 11 119 1s 1 
11 31~ 11 •E K,L• 2, 9 12 316 11 2 
12 1Es 10 g 1 214 e c 13 11 22 &o• 
13 74 34 2a• 2 232 s 2 14 11s 16 -o 

K,L: z, S 3 178 8 C K,La 3, 2 
1 ~1S 21 11 ~ 18 44 •18• 1 288 9 •9 
2 234 8 9 5 211 1C •3 Z 10& 22 4 
3 ~1E 13 1 & 135 ~ -1 3 193 E -8 
4 43 33 21• 7 91 2C •16• 4 16& E •3 
5 SCi 16 7 8 83 21 23• 5 325 11 4 
6 183 8 ·E 9 175 15 ·2 6 562 19 1 
7 238 9 1 10 105 18 -22 7 114 8 -9 
8 cS 36 21• K,L: 2, 10 8 223 9 8 
~ 3~8 14 -3 0 207 9 •19 9 2~8 11 4 

1C 1C2 15 •10 1 101 1E -9 10 349 11 •14 
11 79 19 -11• 2 s7 Z3 33• 11 56 43 6• 
12 s~ 62 ~· 3 121 1~ ·3 12 191 9 & 
1~ 254 15 -13 4 213 13 4 13 151 11 -6 

K,L~ 2, 6 5 84 1~ 6 14 195 11 1 
G SC 20 ~· & 66 25 7• K,La 3t 3 
1 3e7 13 10 1 122 14 -6 o &O& 23 o 
z 38 27 37• 8 162 19 2 1 375 12 -11 
3 4E~ 1~ 10 9 38 58 1• 2 59 8 •10 
4 48 19 ·1• K,Ls 2, 11 J 4EO 15 2 
5 2~9 9 •1E 1 71 17 11• 4 539 17 7 
6 ~4 5& ~8• z 210 9 -s s 276 10 1 
7 438 14 7 3 63 20 18• 6 153 9 1 
8 57 24 22• 4 31 49 -6• 7 380 12 5 
9 12~ 14 -~ 5 80 31 13• 8 377 12 7 

10 14 49 1• & 186 13 & 9 135 12 1 
11 314 11 -2 7 0 58 -25• 10 149 11 •12 
12 0 55 -14• Ktl= 2, 12 ·11 256 9 

Ktl• 2t 7 0 205 13 17 12 214 10 
1 Jee 12 -4 1 67 2e 53• 13 4E E9 
' 138 7 11 2 27 56 13• 14 127 14 
3 2~! 1C 1 3 50 77 33• Ktl• 3, 
4 c2 15 so• 4 1se 13 -13 1 530 11 
5 3g1.13 3 Ktl= 3, 0 2 419 13 
6 ~7 21 1• 2 933 3C -19 3 440 14 
7 181 10 3 4 115 E ·14 4 70 14 
8 49 38 39• 6 730 23 11 5 461 15 
9 317 11 -e a 203 10 -4 6 302 10 

1c e8 11 31• 10 ~1~ 13 -17 1 229 9 
11 E9 21 o• 12 211 1u s 8 93 30 
12 57 49 44• 14 218 10 ~11 . 9 354 11 

K,L~ 2, 8 KtL• 3, 1 10 175 9 
:':.. 

-o 
-3 
7• 

-o .. 
z 

14 
5 

10• 
3 

-o 
-o 
-a• 

2 
•14 

. '•'·. ..c::•·-:ff41;,:._.,. ~.: .~.\,:· 
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STRUCTURE FACTORS CC~TI~UEC FC~ 
~(BH~)~.O(C~3)2. 

H FOB SG DEl 
11 81 20 -s• 
12 93 11: -6 
13 23 7 13 2 

KtL = 
0 267 
1 442 14 
2 46 l4 
3 49 2 1E 
4 23 5 e 
s 27 7 9 
6 1 9 £;.5 
7 '+09 13 
8 13 2 14 
9 133 1G 

19. 

-4 
1 

36• 
12. 

8 
-8 

-13• 
-10 
-13 
-1 
23• 10 6 9 

11 311 
12 61 
13 55 

11 5 
67 -E• 
5f: 15• 

K, L: 3, 
1 401 13 
2 ~3 21 
3 291 9 
4 3 9 3E 
5 43 8 14 
6 2 6 63 
7 172 12 
8 21 4E 
9 35 2 12 

10 3 9 E3 
11 7 7 35 
12 4 8 5 f: 

K, L • 3, 
0 1C 2 14 
1 30 2 1C 
2 22 4E 
3 37 3 12 
4 94 19 
5 212 1C 
6 0 50 
7 34 0 11 

. 8 ~9 42 
9 90 20 

10 32 58 
11 245 11 

-s 

-~ 

2 

-7 

7 
.2 

c: ... 

12 0 56 -37• 
K, L • 3, 6 

1 29 3 10 0 
2 19 8 11 8 
3 23 6 9 
4 21 42 
5 270 g 
6 146 9 
7 135 11 
6 0 57 
g 220 11 

10 g 2 19 
11 7,. 7f: 

c• 
-10 

-3 
3 

-3~· 
-7 
-4• 
23• 

H FC8 SG CEL ~ FC8 ~G C~L 

K9 Ls 3, 9 13 70 32 •10• 
C 2G3 1C •8 14 2C2 12 ~ 
1 17f: · 8 •8 ~.L~ 4, 2 
2 sa 19 4C• c 748 23 -a 
3 2CO 8 •6 1 2Ct 6 -1E 
4 189 8 u 2 sc 5 •12 
5 124 11 ·2 3 2S2 9 •8 
6 2S 57 -2~• 4 E2C 19 5 
7 17£: 12 -~ S 13~ 1C 4 
8 131 12 •1! t 204 8 7 
9 Ef: 32 6• 7 ZSC 9 •4 

10 34 e1 -2s• 8 414 13 -o 
K,L• ~, 13 9 59 64 •l1• 

1 1u3 12 -1e 10 180 8 3 
2 203 10 -g 11 177 g 1 
3 89 14 •1 12 2SE 1C 11 
4 El 3C 1~• 1~ El 36 ~7• 
5 12~ 11 -3 ktl= 4, 3 
E 1!7 14 1J 1 3€9 12 -20 
7 G El -~,. 2 4S7 16 -1 
8 60 41 -1• 3 2S9 9 10 

K,Lc 3, 11 ~ 137 7 -e 
C 19G 10 -11 ~ 3S5 13 2 
1 72 17 24• E 378 12 S 
2 :4 43 34• 7 1€0 8 10 
3 ~3 31 -a• s 157 19 -2 
4 185 11 1 g 275 q -3 
5 0 57 -29• 1C 232 9 •11 
e 62 4C 1:• 11 7e 18 7• 
7 Z3 59 •37• 1~ 1~: 12 13 

K,L: 3, 12 1~ 171 11 •l1 
1 59 57 42• Ktl= 4, 4 
2 16C 12 -1~ 0 3S9 12 •35 
3 ZC 79 9• 1 4S8 14 c 
4 30 sg 3• 2 ~e 1s 1s• 

K , L: 4 ,. . 0 3 4 E 5 15 8 
o g:2 z~ -7~ 4 371 12 20 
2 111 7 a ~ 278 g 5 
4 83f: 26 15 6 .5~ 26 •31• 
6 186 7 8 7 357 12 -4 
8 504 1E 1 8 233 11 12 

10 178 10 -1Q 9 112 14 -12 
12 283 10 -s 10 96 13 e 
14 139 17 -21 11 258 13 -1 

K,L• 4, 1 12 12~ 13 •4 
1 1c6 6 7 13 34 s& -s• 
2 835 26 •1 K,Lc 4, 5 
3 124 f: . 6 1 435 14 -15 
4 1:c e ·15 2 231. 8 1E 
5 138 E 14 3 ,333 11 2 
6 588 19 5 4 0 ~0 ~37• 

7 55 17 22• 5 417 13 -3 
8 215 a 14 e 149 11 3 
9 115 iG -1 7 1~5 14 •19 

10 3~2 11 ·19 8 S1 ~2 7• 
11 52 82 3~· g 328 11 3 
12 180 20 3 10. 89 15 4 

H FOe SG DEL 
1.1 64 42 -9• 
12 .. ~.58 2• 

K,L: Lo, c 
0 18 44 ·4C• 
1 303 10 -16 
2 41 32 31• 
3 :.oc 13 -s 
4 32 41 -12• 
5 196 1C -1 
6 67 2s sz• 
7 350 11 -8 
8 42 57 19• 
9 112 12 11 

10 c se·-11• 
11 252 1C -6 
12 37 56 27• 

KtL• 4, 7 
1 320 1( -13 
2 113 11; 14 
3 2i+6 g B 
4 41 SE 39• 
5 3.38 11 4 
6 90 13 10 
7 12 8 1C •4 
~ . 0 E2 ·7• 
9 250 1C -12 

10 63 67 14• 
11 75 ~s 20• 

K,L~: 4, 8 
u 157 1S •4 
1 24E S 2 
2 1E 53 e• 
3 263 9 -6 
4 149 8 4 
5 158 8 4 
6 60 6G 32• 
7 231 1C 1 

H FOB 
c 53 
7 115 
8 149 

K, L21r 
. 1 58 

2 190 
3 59 
4 G 
5 76 
6 1S3 

K,Lc 
0 151 
1 22 
2 33 
3 22 

K,L: 
2 712 
.. 94 
6 536 
8 149 

10 337 
12 169 

K,L: 
0 735 
1 133 
2 78 
3 116 
4 €28 
5 61 
6 152 
7 105 
8 426 
9 31 

10 1f:5 
11 70 
12 239 
13 24 

8 72 25 •34• . Ktl• 
9 0 73 ·-72• 1 208 

542 
141 
123 
238 
413 
107 
167 
184 
270 
. 42 

10 32 57 -3• 2 
K,L• 4t 9 3 

1 181 8 -11 4 
2 181 8 -10 5 
3 131 9 -12 6 
4 64 18 32• 7 
5 182 g -2 8 
6 138 23 -16 g 
7 99 1E 19 10 
8 65 39 15• 11 
9 132 21 -12 12 143 

141 K,L: 4, 10 13 
0 184 11 -6 K,L: 

0 414 
1 277 
2 60 
3 344 
4 397 

1 77 16 -18• 
2 0 46 -22• 
3 118 14 0 
4 186 g 12 
s 33 ss -2e• 

.. ~! 

FAGE 3 

SG DEL 
se: 2• 
1E 9 
13 17 
4, 11 

24 2• 
9 6 

E:5 23• 
5E •34• 
32 17• 
17 4 

,., 12 
17 -9 
eo g• 
57 19• 
es s• 
5' 0 

22 -23 
8 •11 

17 -2 
12 -13 
11 5 
10 g 
s, 1 

23 -10 
s 17 
1 16 
E 8 

21J -2 
11 8 

1 7 
10 -3 
14 2 
4<3 11• 
13 3 
20 •17• 
10 -5 
62 15• 
s. 2 
7 -15 

17 15 
g •12 
7 -9 
8 -2 

13 -11 
10 11t 
14 1 

C3 -3 
12 -9 
4~ 2• 
13 -1 
18 18 
s, 3 

13 -40 
g -14 

10 5 
11 2 
13 -3 



( 
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STRUCTURE FACTORS CC~TI~UEO FC~ 
\H BH~ ) ~. 0 ( C H 3) 2 • 

H FOB SG 
5 212 8 
6 93 11 
7 286 11 
8 28 2 11 
9 113 10 

10 99 13 
11 19 6 g 
12181 1G 
13 6 6 29 

Ktl= ~. 
1 39 2 13 
2 303 11 
3 32 7 11 
~ 54 21 
5 3~2 11 
6 2~3 g 
7 15 3 10 
8 2 8 49 
9 273 11 

1() 147 12 
11 55 58 
12 913 1'3 

s. 

CEL 
1.l 

-25 

.. 
"' 

11 

-3 
12 
38• 

4 
•1 
- 3" 

8 

-8 
13 

-2C 

2t.• 
K, L II 

0 20 3 
1 32 6 
2 37 
3 35 7 
4 16 5 
5 212 

8 -1 
1C -7 
31 21• 
11 -11 

8 -7 
8 -3 

6 41 55 
7 313 11 
8 10 9 16 
9 112 17 

12• 
-1C 

10 2 3 
11 252 
12 65 

sc -13• 
12 13 
77 6"" 

K, L• 5, i 
1 293 10 -23 
2 ~ 8 20 25"" 
3 210 9 -1 ~ 
4 35 62 24"" 
s 33 6 11 -c 
6 36 ltE 17• 
7 127 10 -'l 
8 55 27 4 3• 
9 26 3 10 -a 

10 51 ~E 4~"" 
11 8 4 32 2 7"" 

Ktl• S, 7 
o 84 37 a• 
1 2~1 1C -~ 
2 36 63 33"" 
3 288 12 2 
4 58 23 -11• 
5 16 c 8 c 

H FCS SG CEL 
8 31 ES •19" 
9 81 23 1• 

1C ~1 E2 12• 
11 1'?3 11 •1 

K,L: S:, 8 
1 ~~c e -7 
2 1~~ 8 -2 
3 19() 8 g 
4 45 31 2S• 
5 ~21 8 z 
6 114 14 -2 
7 118 iS 17 
8 G S2 ·27• 
9 1c7 12 -1r. 

10 E9 32 ·7• 
K,Le s, g 

c, 1;6 g -7 
1 141 12 -3 
2 13 1.,4 -2• 
3 teo a -1 
4 1~4 9 -3 
S: 9C 13 -6 
6 SE 33 17 4 

1 1;!2 13 -1' 
8 100 1~ -11 
9 17 E1 -2~• 
K,u~ s, 10 

1 82 11.! -1~ 

2 165 10 -J 
3 E2 21 -~• 

4 52 32 1 ~· 
5 69 28 •31• 
6 138 13 -1 
7. 75 2E 3S• 

KtL: 5, 11 
o 1c'+ 1e . 6 
1 c6 39 2s• 
2 42 59 26• 
3 38 56 -11• 
~ 141 13 -4 
s 15 sc; -7• 

KtL• 6, 0 
Q ·578 19 -53 
2 42 15 25• 
4 545 17 -7 
6 91 11 2 
8 3C:E 14 16 

10 147 10 9 
12 214 10 -2 

K,Lc 6, 1 
1 92 7 7 
2 s12 1E -s 
3 11 1s e• 

-32-

t' FCB SG CEL 
e 1:!~ 1'+ -c 
9 iC'+ 14 18 

1C 277 24 1 
11 =g 27 LtE• 
12 1Gf 16 -28 
13 48 56 -u• 

J<,L: 6, 2 
c L.3: 14 -1 
1 1~3 6 •18 
c. tt7 11 z• 
3 183 7 -4 
"' 4(9 13 -7 
~ 11E 10 10 
E 130 8 17 
7 1ft 8 7 
8 312 1G -4 
9 E9 2S 13• 

1C 1~8 9 18 
11 143 1C 12 
12 176 11 -E 
13 c £7 -17• 

I<,L: 6, 3 
1 2:3 <; •8 
2 31:5 11 ·7 
3 211 8 -4 
4 ce 15 e• 
~ 2~9 9 -2 
t 2SC 11 5 
7 133 10 ·1 
8 111 1C c 
9 211 9 5 

1() 1C:1 16 4 
11 11 sz -3c• 
1' 1e2 21 2• 

I<, L = 6·t ·· 4 
C 2S2 9 ~-19 
1 2C:8 10 7 
2 30 37 22• 
3 298 10 2 
.. 2~1 8 10 
5 2CO 9 •7 
6 22 EG •21• 
7 271 9 10 
e 112 10 2 
9 e1 16 -16• 

10 37 50 -30• 
11 1C:2 1C •2 
12 122 14 24 

t<,L~. 6, S 
1 272 11 -17 
2 147 1 1c 
3 2 ~3 9 -4 
" 42 56 .. 29• 
s 2es 1G -s 
6 1C7 17 •3 

6 0 48 -7"" 
7 261, 11 1 

'+ ce .tc -s 
5 1u1 11 10 
6 425 13 -2 
7 0 57 •30• 

·- :J. 139 9 . ~1 
8 E 3 24- 3~.• 

H Fee SG OEL 
9 237 11 -5 

10 79 31 11• 
11 42 59 -13• 

K,La 6, 6 
0 t..4 58 17• 
1 1'3E 11 •25 
2 35 47 34• 
3 268 9 1 
'+ o 41 -2s• 
s 151 8 5 
6 30 48 26• 
7 252 1G -7 
8 58 27 37• 
9 83 26 2• 

10 40 54 31• 
11 194 12 1 

K,L: E, 7 
1 219 8 -2 
2 78 12 3 
3 180 9 5 
4 41 48 35• 
5 238 9 c 
6 72 19 15• 
7 100 24 -7• 
8 34 sc 28• 
9 205 12 9 

10 27 57 -8• 
K,L: 6, 8 

o 110 18 -e 
1 1~0 8 11 
2 37 45 29"" 
3 180 8 -1 
~ 98 13 -8 
5 135 13 15 
G 35 58 - 14• 
7 157 14 -11 
8 110 19 33 
9 82 23 24• 
K,L~ £:, 9 

1 .136 9 7 
2 140 10 1 
3 101 14 -6 
4 45 55 23• 
5 122 12 -8 
6 118 14 4 . 
7 7E 31 11• 
8 48 58 11• 

K,L: 6, 1C 
a 132 12 .:.s 
1 66 20 -1· 
2 40 56 25• 
3 67 28 -13• 
~ 121 1'+ -o 
5 81 22 33• 
6 0 7C -36• 

K,L: 6, 11 
1 45 SE a• 

PAGE 4 

H FOB SG DEL 
2 134 15 2 
3 58 47 30• 
Ktl• 7, 0 

2 454 15 -23 
4 s6 18 z• 
6 3E7 12 7 

·811013 3 
10 245 9 15 
i2 114 18 3 

K,L• 7, 1 
.c 443 14 -18 
1 65 11 7 
2 49 17 13• 
3 81 10 8 

.'+ 408 13 -2 
s ~s 31t 11• 
6 108 22 11t• 
7 74 23 -1• 
8 293 11 3 
9 38 ~7 23"" 

10 118 12 6 
11 cz 21 2• 
12 164 12 -5 

K,La 7, 2 
1 14'+ 7 •2 
2 33E 11 4 
3 113 8 6 
4 94 9 10 
s 157 9 0 
6 291 12 3 
7 39 52 -25• 
8 136 13 26 
9 135 18 7 

1C 209 10 15 
11 o 54 -ze• 
12 90 21 -11• 

Ktl~ 7, 3 
0 284 11 •13 
1 184 e •13 
2 32 lt2 ... 
3 216 e -3 
~ 266 9 1 
5 132 11 •6 
6 48 54 -26• 
7 197 9 6 
8 199 9 5 
9 83 20 13• 

111 88 16 2 
11 126 22 -12 
12 126 14 8 

K,L: 7, 4 
1 2~3 e ·8 
2 203 e 1 
3 201 8 -6 
4 28 49 1• 
s 2~3 e 8 
6 154 11 -3 
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STRUCTU~E FACTORS CC~T!~UEC FC~ 
l:(BH4)4.C(Cr.3)2. 

H FOB SG 
7 11 6 11 
8 39 48 
9 191 g 

CElL 
•3 

3 
4 10 10 6 14 

11 3 6 55 ·1G"' 
7, -

17 -& 
Ktl = 

0 118 
1 20 2 1.3 
2 40 ~2 
3 232 g 
4 99 1Q 
5 140 g 

-15 
3Z"' 

-1!. 
-14 

-7 
6 0 
7 22 5 

53 •18"' 
11 4 

8 7 2 2G -:-:• 
9 97 15 

10 0 67 
11 173 11 

KtL=:~ 7, 'E 
1 212 8 1 
2 52 2E. 38"' 
3 145 g -13 
4 35 43 zg• 
5 232 8 t 
6 2 7 48 13"' 
7 83 18 -14::"' 
8 '+6 50 :!8• 
9 20 3 14 1S' 

10 43 SE 34"' 
K, L: 7, ? 

0 65 2G 14""' 
1 16 6 8 2 
2 29 ItS 2E:• 
3 189 11 -:: 
4 55 33 7• 
5 12 3 g 12 
6 0 SC •c• 
7 19 5 g 1t 
8 59 34 2s• 
9 61 6E 5 • 

. Kt L: 7, 8 
1 154 g 1 
2 73 27 -27• 
3 130 g 7 
4 33 52 22• 
5 151 11 11 
6103 19 23• 
7 70 27 -1• 
a 26 62 7• 

K,L:r 7, ~t 

o 112 13 r 
1 90 15 -~ 
2 27 4E 17• 
3 10 4 17 -t: 

4 125 13 2/.i. 
5 80 29 12• 
6 0 57 -27• 

H Fee 
7 106 

K,La 
1 72 
2 120 

SG CEl 
18 6 
1, 1 a 

2E 74 

14 6 
3 E4 32 
4 G S7 
5 84 22 

Ktl• 8, i! 
0 409 1:! -1: 
2 24 39 -5• 
4 34 7 11 
~ ES 2C 
8 23S 9 

10 S3 1€ 
K9 Lc 8, 

1 ~g 20 
2 34 g 11 
3 . .L.2 43 
4 7C 2E 
S E4 20 
6 2E4 9 
7 32 4E 
8 109 12 
9 cS 2C 

1C 181 11 
11 t.,O e:e 

K,L: 
c 292 
1 1G7 
2 ~3 
3 123 
4 271 

8 t 
1( 

9 
E1 
11 

9 
?S 21 

10 
11 
12 

6 121 
7 115 
8 1S8 
9 

10 
11 

~3 ss 
82 34 
93 23 

K,L= a, 
1 176 12 
2 232 9 
3 138 16 
4 39 ftC 
5 174 7 
6 1E<; 11 
7 102 12 
8 7<; 17 
9 138 12 

10 113 1E 
11 8 64 

K tl: 
0 187 
1 17<: 

a, 
11 
. 8 

2 z. s 24 
3 201 8 
4 161 8 

.. 
-t:­

l 
- a.w 
s 
E• 

z.w 
1 

15 4 

17 
11.!• 
1!l 
32" ., .. 
-6 
s 
7• 

4 

3 
~1 
11 

5 
-if:• 

3 
-2 
23 

6• 
8 

-3 
-ze.w 

'+ 
-2 
-7 

-1 
5 

;;} ·-.;: ') j{~ 
V o~ 0 

-33-

SG 
9 

:s 
15 
19 

t' FCS 
5 111 
6 G. 
7 leG 
B 101 
9 E3 34 

1D 71 28 
Ktlti 8, 

8 
13 

8 
:!<:46 

1 1eg 
2 

L 

i 
8 

8 
tt9 
17 

sc: 34 
12 9 171 

1C G 

(j 33 
1 1"9 
2 4E 
3 1S1 

" 43 = 1C3 
E 1-+S 
7 1E7 

~8 
8, 

'+6 
10 
46 
10 
~0 
11 
67 
13 

8 31 :6 
g 42 S6 

a, 
8 

54 
10 

l<tl= 
1 1E2 
2 43 
3 114 
4 c 56 
= 1:6 10 

38 52 
ES 45 
e a 29 

6 
7 
8 

I<,Lc 8, 
c 70 21 
1 122 10 
2 so ~4 
3 128 10 
4 e3 15 
5 59 62 
6 34 56 
7 125 14 

Ktl= 8, 
1 111 14 
2 1u4-1c 
3 Et: 35 
4 13 E1 
s 1()9 17 

l<tl!i 
0 102 
1 S9 
2 78 

K,L: 

8, 
38 
18 
47 
g, 

O~l 

-11 

11 

5 

0 

10 
&;2• 
-1 
20• 
-7• 

7 
10 

-1· 
G 

45 4 

2 
14 

•14• 
21 4 

14 
9 

21 
14 
-3• 
-3• 
21 
10 
11• 
53 
E7• 

0 

H FOe SG DEL 
2 279 9 -3 
4 3E 44 •3 4 

6 204 g -10 
a 46 5C -zo• 

10 126 18 -13 
K,L: g, 1 

0 26 9 s -6 
1 49 23 14""' 
2 49 20 24• 
3 20 48 -25• 
4 z:.e s s 
5 18 41 -2• 
6 56 ;26 -4• 
7 44 4S -1• 
8 172 1E •1 
9 0 53 -CJ• 

.10 88 23 20• 
KtLtii g, 2 

1 7~ 18 -12• 
2 212 8 g 
3 67. 15 3• 
4 54 31 1• 
5 92 1'-t -2 
6 180 9 9 
7 E1 26 23 4 

8 87 1E 19 
9 85 21 7• 

10 121 1S '3 
K,Li: 9, 3 

0 182 8 2 
1 119 9 
2 14 4G 
3 132· e 
4 154 g 
5 99 12 
6 ·3 2 s 1 
7 126 13 
8 118 13 

2 

-1 
-s 
18 

-15• 
11 

2 
9 41 54 -1• 

10 79 23 26• 
KtL= g, 4 

1 1l.t8 g -4 
2 129 9 7 
3 112 10 •10 
4 42 56 22• 
5 135 11 -8 
6 11 33 -23• 
7 61 26 -9• 
8 61 30 29• 
9 115 15 (j 

K,L• 9, S 
0 48 l.t2 •30• 
1 125 g -6 
2 20 53 
3 158 8 
4 65 2G 
5 8811, 

H FOB 
6 0 
7 153 
8 64 
g 0 

K,L• 
1 135 
2 32 
:3 103 
4 44 
5 14C 

FAGE 5 

SG DEL 
50 •12 4 

11 18 
73 1a• 
66 •44.• 

g, 
10 
4E 
11 
52 

9 

6 
6 

22• 
8 

39• 
2 

6 G 53 
7 82 21 

-a• 
2&•· 

·8 49 73 4~· 
K,L= 9, 

0 39 50 
1 93 13 
2 0 52 

7 

-7 
-1• 

.·3 124 16 
4 31 52 
5 9 65 
6 35 55 
7 135 20 

5 
2• 

-sa• 
32• 
25 

8 K,L: 
1 97 
2 53 
3 69 
4 65 
5 8C 

K,L: 
0 75 
1 65 
2 0 
3 90 

K,Ls 
0 200 
2 24 
4 185 
6 19 
8 145 

K,Lc 
1 57 
2 172 
3 53 
4 16 
5 38 
6 159 
7 c 
8 5 
9 22 

Ktl= 
0 159 
1 69 
2 0 
3 71 
4 144 
5 61 
6 sa 

9, 
18 
62 
28 
ltE 
31 

'=• 
42 

3 
-a• 
-6• 
58 4 

-13• 
9 

33 4• 
5E ·6• 
21 22"" 
10, 0 

9 •15 
41 16• 

9 -7 
4c:l -15 4 

12 7 
10' 1 
18 27• 

9 -7 
21 31• 
45 -11• 
41t 4• 
10 6 
57 .•11• 
54 -44• 
se -11• 
10, 2 

9 6 
17 14 4 

44 -16• 
20 5• 

C3 -3 
19 22• 
51t g• 



STRUCTURE FACTCRS CCf\T!~UEC FC~ 
-34-

l;(8H4)4.0(CI-3)2. PAGE 6 

H FOB SG CEl H· FC6 SG CEL r. FCB ~G OEL H Fee SG DEL H FOB SG DEL 
c·.:_) 7 81 18 1E• 2 lt2 '+C: 3!• c ez 24 E• ,_.- ~ . ; 

._,".), .. 8 122 14 7 3 l+9 S2 25• K,L: 12, "' c:: 

9 69 28 4 t:• 4 1:!3 13 4 c e3 3C ·1• 
K, L :11 1G, 3 5 '+5 so . 34i. 1 0 S3 -.28• 

1 87 15 -~;. c· 41 t1 11• 2 33 72 21• 
2 12 3 g 5 7 4E 55 22• 7 E2 €4 2E• ... 
3 67 18 -g• 8 gz 2C -3• 4 1CC 17 24 
4 12 · 4E -tt• K,Ls 11, 2 c l•2 E3 24• '"' 
5 83 14 ~1:.: 1 ee 1<? 22• IC 9 L= 12, 3 
6 112 12 12 2 117 10 11 1 -c c:: ~ S6 •20• 
7 48 ::4 -c• 3 E4 18 30• 2 E9 27 7• 
8 51 5~ 12• 4 51 32 2E• 7 45 54 E"'. }~ ... 
g 80 24 ~· 

c: - ~ S'- z• 4 37 co 21• '"' :;:c:: 

Ktl: 11J' 4 c 87 2C -6• 5 ee 32 37• 
0 100 22 ~· 7 s:: 54 3~-t• IC,L: 12, 4 
1 93 12 --~ K,L: 11, 3 Q. c 77 -sz• 
2 34 c:~ .-c. 7 ~. ..... ~.. 0 1~< - ..... 1E 11 1 E2 loS g• 
3 117 15 1 -, 

~ 1 19 LtS -4.3• 2 c ~6 ·4• 
4 94 13 g 2 0 4e -s• .3 e~ 21 -A• c::~ 

5 60 2L -1.:0.• 3 Q-
~c:: 1£, !3 4 75 26 30• 

6 0 72 -17• 4 as 1::' .:..• I<,L= 12, 5 

7 80 22 -1<;• 5 0 ec -.:;s• 1 E3 38 7• 
8 41 63 -zz• 6 72 2f 4 7• 2 ~2 57 zs• 

Kto L = 1(. ;::: 7 ~7 20 34• K,L: 13, Q 

1 10 3 1S -1 K,L:: !1, .:. 2 s ... 7C •17• 

c·· 2 60 21 13• 1 75 24 -4• 1<9l= 13, 1 
3 gg 11 1 :::. 2 % 1E 1 E• c 110 23 40• ... ,., 
4 38 45 33• .3 sc 26 -1 ~~. 1 73 26 E4• ..... 
::» 12 5 13 18 4 Z1 ES . 12' 2 18 37 11• 
6 45 6E s• c: ~7 22 11" "" 
7 34 =8 -18• 6 54 C:h 2' .... 

K, L c 1C, c K,i..~ 11. 5 
0 70 23 EQ..,. 0 0 E4 -6.1. 

1 80 23 -J• 1 88 29 18' 
2 0 58 -~· 2 7E: 23 ~~· 
3 99 16 j 3 g2 20 .1~· 

4 0 6E: •10• 4 75 32 3 a• 
5 89 19 ~~. ... I!. = c SE •48 41 

6 57 64 55• K,L= 11, 6 
Kto L: 1C, 7 1 86 22 17• 

1 9'3 17 17 2 EO 4C:: ss• 
2 0 57 -27• 3 76 so zs• 
3 57 75 -a• 4 19 57 ~7· 
4 27 56 25• KtL= 11, 7 
5 88 22 .t• 0 34 ee 1E• 

KtL= 10' 8 1 E4 37 10• 
0 71 4'3 26• K,L: 12, 0 
1 37 57 -2c• 0 131 1E 17 
2 46 61 43• 2 0 53 -9• 

K, L:: 11. c 4 58 61 -41" 
2 149 11 3 6 47 SE: 25' 

c 4 39 51 2.:.• K,L: 12, 1 
6 122 13 6 1 ~() c;: 4" ....... 
8 52 E4 17• 2 11t.. -24 17" 

K, L = 11, • 3 c 54 •1C• ... 
0 148 1C 7 4 34 58 li.j' 
1 35 44 16• 5 62 38 44' 

:·t·.·so •• , ;.,..··.··i ·-. 
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OESERVEO Sl~UCTURE FACTORS, ~TANC~~C DEVIATIONS, AND CIFFERE~C~S CALL X 8.0) 
LCBH~)~.OCC2HS)2. FCO,O,Q) a 2390 

. • FCB AND FCA ARE ThE CESERVEC ~~C CALCULATEC ST~UCTU~E FACTORS • 
• (j) SG = ESTIMATED STAt-;CARO CEVIAT lCfli CF FCB. CEL = /FOE/ - /FCAI. 

'·. ·· · • I N 0 I C A 1 E S Z E R 0 WE I G r T E C C A 1 ~ • 

K FOB ~G DEL 
HtL= c, C 

-20 187 e -g 
•18 2~4 E ·1C 
-16 315 s I. 

K Fee 
i. •1S 118 
~ -18 1:?8 
c -1i 182 

SG 
9' 

CEL 
-11 
-11 

1 
-2 

K FGe SG DEL K FOB 
-5 54 28 26• 12 220 
-4 700 13 4 13 181 
-3 24 44 -9• 14 190 
-~ 726 14 -11 15 150 

SG DEL 
E 4 
8 -5 
7 7 
g -6 

-14 456 6 -1 

K FC8 SG 
12 3E4 c: 

13 371 E 
14 315 5 
1S 2~<? 4 
16 229 5 
17 1e1 7 
1e 17c 7 
19 1EG 7 
20 1~7 7 
21 1:9 14 

-1 -H: 1e4 
... -1: 21C 

12 
6 
6 
6 
5 
4 
6 
5 

-e 
2 

-1 47 21 18" 16 153 13 2 
6 
4 

;. 

-12 563 1C -1 
-10 58'3 1C 2( 

-8 826 14 9 
-61~20 14 1&. 
-~116l3 15 16 

41172 1S B 
61014 1~ 13 
8 822 12 g 

10 588 1C 21 
12 56 9 8 3 
14 45 7 6 c 
1& 314 10 3 
18 26 5 t 12 
2 0 20 0 7 s 

H,L: C., ~ 

-21 132 8 13 

(' : '% - 2 0 1 3 7 7 5 
.. <:.: - 1 9 1 f; 2 r:: 3 

-18 17 8 t c 
-17188 E 1 
-16 240 s 8 
-15 249 4 -3 
-14 312 5 s 
-13 369 6 1 
-12 361 t 2 
-11 36 a E 6 
-10 455 7 1 

-9 465 7 6 
-6 53 s e 1E 
-7 65 2 9 19 
-6 601 . 8 2 
•5 754 1() -2 
~4 70 7 9 ~ 
-3 554 8 24 
-2 900 15 -9 
-1 994 31 -1 
. 0 85 5 12 •16 
1 97 6 37 -3 
2 906 21 -8 
3 58 S 8 2S 
4 70 3 11 s 
5 764 1C 1 

(~_::' ~ ~~~ ~ 2~ 
8 54 7 8 16 
9 '+61 7 c 

10 45 E 7 3 
11 37 ~ s 7 

H,L~r ?, 
•ZG 18 "~ 
·19 2G3 10 
-18 19 41 
•17 2€:2 J 

•16 0 3~ 

-15 3L;2 s 
-1,. 40 21 
•13 t;L.E c 
-'12 22 46 
-11 522 8 
-10 c2 10 

-9 ES2 11 
-8 13 2~ 
-7 777 13 
-6 36 1S 
•5 S3G 1L. 
-4 S9 t. 
-31GcE 1Lt 
-2 S7 S 
-11C8£+ 14 

0 182 7 
11100 28 
2 S4 12 
31030 2E 
4 95 4 
5 S31 14 
6 54 7 
7 781 12 
8 0 3S 
9 691 10 

10 44 13 
11 520 7 
12 29 41 
13 4SO E 
14 21 36 
15 340 s 
16 30 38 
17 2S9 5 
18 33 41 
19 20 3· e 
2G C 56 

H,Ls: C, 

-: -14 
" -12 
2 -12 
s ·11 

_., •1() 

2 -9 

ZSl 
2~7 

2SS 
3~9 
33<3 
4..(4 

12•. -8 429 7 
'+ •7 L.ELt 8 

1.2• •E ,_Ee 9 
-t?. -~ 5 :!1 q 

·2P ·"+ 557 10 
2 -~ c~c 11 

15" -2 sc::: 1( 
·1 -1 SE2 1G 
11• c c'+l.; 1c 
•1 1 577 9 
1C: 2 ECS !C 

Li 3 E34 11 
g• 4 558 9 
"+ ~ :3Lt 9 
~.o• f 473 8 

-5 7 Lt74 7 
•1 8 L33 7 
-8 9 4(i<3 7 
-5 1C 327 6 

.1E 11.3ES 5 
9 12 3C2 5 

22 13 2€0 4 
-8 1" 256 5 
-9 15 210 7 

·= 
·2 
-1 

1 
-3 

1C 
6 

-c 
1c 

r: 

-c 

0 7G6 11 -1r H,L: 
1 59 15 29•-13 226 
2 738 13 c -12 47 
~ 4E 31 14•-11 269 
4 701 13 8 -1G 44 
5 4£+ S2 1S 4 -9 326 
6 599 22 10 ~8 66 
7 43 74 28 4 -7 354 
s s1~ 1s -o -6 49 
9 4G 45 7• •5 393 

1u 452 E -3 -~ 63 
11 24 s~ -4• -3 439 
12 378 E 3 -2 59 
13 e 4E -17• •1 ~34 
1~ 286 c -2 c 51 
15 0 43 ·13 4 1 438 
16 2~0 E •4 2 ~3 
11 o EE -1c• 3 442 
16 182 8 -6 4 35 

12 H,L: ~' 5 S 398 
-1 -16 156 15 4 c 56 

4 ·15 160 B 6 7 357 
-1 -14 182 8 1 8 69 

2 -13 190 7 5 9 333 
-3 -12 216 c 1 10 75 

0 -11 231 s -4 11 266 
1 -10 26~ 7 -B 12 82 
1 -9 253 E -10 13 229 
7 ~a 292 8 -7 H,L• 

-8 -7 289 6 3 -9 176 
•3 1E 183 7· •4 
-2 17 182 6 1 
22 18 150 8 1 

-6 336 6 5 -8.179 
-~ 328 c -7 -7 199 
-4 379 7 -4 -6 194 

E: 19 122 13 
-J• t-',La 0; 

~ -18 18C 7 
z•-11 o E4 
3 •1E 23E 6 

20">·15 0 51 
s -1~ zeo. 6 

-6"·13 so 26 
~ -12 3i2 6 
8"•11 5't 32 

-~ -10 Lt47 7 
27" -9 44 24 

'+ -s 505 8 
-7• -7 37 68 

3 -e s ~1 9 

-9 

-3 367 7 -18 •5 228 
-2 408 7 ~7 -4 210 
•1 366 5 -9 -3 224 

0 374 5 -1 -2 217 
1 376 5 ·. -2 -1 241 
2 ~12 E -3 0 21~ 
3 388 E 1 1 237 
4 385 8 4 2 222 
5 335 g 2 3 230 
6 337 7 6 4 200 
7 29S 7 6 5 221 
8 294 ~ -E 6 192 
9 263 E -4 7 211 

10 27= E •1 8 179 
11 232 e -3 9 158 

o, 
11 
67 

7 
54 

7 
25 

E 
32 

E 
2'+ 

E 
25 

7 
1'+ 

7 
33 

E 
44 

7 
24 

7 
22 

7 
22 

23 
9 
o, 
9 
8 
9 
8 
E: 

10 
E: 
E: 

•6 
5 
E 

11 
6 
E 
7 

10 
1 

10 
10 

21 4 

-6 
26• 

1 
52" 
-7 
28 4 

-10 
sc• 
-9 
34• 

-13 
25• 

-10 
21• 
-5 
25• 
-4 
35 4 

-2 
sa• 

9 
56• 
-8 
55• 

7 
7 

•2 
2 

-10 
•1 

6 
0 

-2 
-2 
-3 
-3 
-5 

2 
4 

-13 
-3 
•4 

3 
1 

•20 



STRUCTURE FACTORS CC~T!~UEC FC~ 
~(8H4)4.0(C2H5)2. 

-36-

PAGE 2 

·· K FOB SG CEL k FCS SG CEL k FCE SG CEL · K FOe SG DEL K FOB SG 
) H,La; 1, -7 -12 ~as zo J g 518 1s o -1'+ 401 c -3 o 915 12 

DEL 
•32 

~ -10 161 1E •24 -11 272 7 -9 1C ~7 47 •12•·13 0 Ef ·4• 1 984 48 •8 

C. 

•9 172 2S 8 -1G 24C 8 •2 11 4~g 7 3 •12 497 7 G 2 602 24 
. •8 215 11 -2 -9 ~13 E •1E 12 41 30 .s•-11 83 9 4 3 677 18 

-7 165 12 -3 -a ~37 1 -z 13 JJ! s 3 -10 576 g a 4 565 10 
•6 236 9 -~ •7 343 E -1: 1~ C 42 -~7• ·9 88 7 -7 5 604 1S 
-s 204 12 12 -6 zgl g -g 1~ 275 s 4 -a 717 11 -1 6 622 e 
•4 256 B ·3 -S 4DC H -~ "1£ ~G :4 14• •7 34 20 15• ··· 7 673 9 
·3 210 e -6 -4 343 10 3 17 21E o -1 -6 e76 12 -24 a 549 e 
•2 281 g •G -3 4E8 7 9 18 23 E1 -2• -5 116 ~ 3 9 522 6 
•1 2C2 8 -c -2 3::6 E e ~,L::: 1, ·3 •4 923 1:3 •16 10 357 5 

a 29 2 5 4 -1 4 3 9 7 C •1 g 117 19 1 -3 2 6 7 ·E -2 11 437 E 
1 200 ~ -3 0 !58 5 1 •18 178 8 10 -21004 13 •38 12 370 5 
2 2ao, e n ·1 444 6 ·· c. -17 1:c 9 3 -1 132 14 12 13 391 6 
3 ?.'1 6 E: -1., 2 3:; 4 6 E • H: 2 2 7 8 • 5 0 11 ~ 0 Z C: • 2 8 1&. 2 90 5 
11 2 s 9 c - 1' 3 tt c r: 7 i - 1 s 1 e a 1 - ~ 1 13 3 1C 1 2 15 2 7 2 5 
5 210 c 1~ 4 348 6 9 ·14 2E2 8 •1 21023 S2 -~ 16 19G 5 
& 254 t 11 5 ~10 7 -c ·1~ 2E1 5 •E 3 278 4 ~ 17 222 S 
7 172 8 2 6 2S8 5 •1 -12 317. 5 •11 ~ 945 24 4 18 156 6 
s 200 e ·17 7 3S~ 6. : -11 2<:2 s -2 5 11e r 10 19 166 6 
9 163 9 •3 8 2E2 6 1 -10 i;~E 6 2 o 881 13 -14 2C 109 9 

10 200 8 13 9 332 E 2 •9 377 6 •8 7 39 12 10• 21 134 12 
HtL= 1t -E 10 25!) 6 6 -8 L.S7 9 ·lC 8 72c 11 10 H,Ls. 1, 

-14 203 11 -~ 11 275 6 -7 -1 ~~1 7 -c q 100 E 4 -21 159 12 
-13 c 61 -32• 12 tsa 10 ·5 -e 4e~ 1c ·16 10 sao a 1 -zc 61 26 
-12 251 13 -4 13 21s 7 s -s sec 7 -~ 11 7E 11 -1 -19 219 11 
-11 74 2G ~3• 14 1~7 1G -11 •4 E77 12 ·14 12 502 7 2 •18 0 52 
-1J 318 8 -c 15 1eG 9 -~ -2 4E1 7 1 13 40 18 32•·17 264 E 

•9 47 67 4• 16 1:2 8 20 ·2 eEC 12 ·S 14 40S 6 4 •16 0 75 
•8 340 1G •11 R•L~ 1, -~ •1 522 10 10 15 4S 1S -7•-15 355 · 5 
•7 84 26 29•-18 2E 55 1• 0 642 12 21 16 299 S 4 ·1~ 26 77 
-6 385 1 -4 -11 201 1~ ·17 1 :14 g a 11 40 41 1•-13 511 7 
-5 11 41 zo•-16 E4 zs 2~· 2 eec 12 e 18 243 5 11 -12 o 78 
•4 454 7 •4.-15 2E4 6 -7 3 478 9 14 19 10 43 -9•·11 5E4 10 
•3 43 53 -16•-14 ~6 48 9• 4 700 12 g 23 182 8 7 -10 0 94 
•2 483 7 -0 -13 31~ E ~1Z S 515 10 12 H,Lc 1, •1 •9 742 13 
•1 74 2C 11•-12 2E 4E •13• E 4~9 8 •3 -21·120 13 •2 ~8 0119 
o 459 6 -s -11 ~23 6 ·lt 1 4~9 1 -1 -20 133 11 14 -7 979 15 
1 97 9 33 -10 €4 18 -4• 8 4?7 7 . ~ •19 171 8 2 -6 175 40 
2 488 1 3 •9 504 1 •lS. 9 381 6 -2 -16 165 7 7 ·51023 14 
3 93 10 34 -a o 89 -4~• 10 442 10 s -11 216 e -2 -4 265 a 
4 457 7 1 •? SEQ 9 •14 11 2S3 5 •2 -16 184 c -5 •31096 14 
5 73 16 20• -E 77 34 6• 12 324 5 -3 -15 273 E -2 -2 137 1 
6 387 6 -o -5 ESE 13 -1~ 1~ 211 4 3 -14 292 s 4 o 297 4 
7 42 49 •14• •4 68 21 •18• 14 271 6 6 •13 384 E •1 2 126 8 
8 343 6 ·7 •3 726 15 -E 15 1~3 6 1 -12 360 e -1 31107 18 
9 23 65 -20• -2 143 19 25 16 2~1 s -1 -11 431 1 1 4 274 1 

10 320 12 3 -1 705 1E 1 11 1~0 1 -a -10 350 7 11 51005 13 
11 75 2C 43• 0 80 6 24 18 1€7. 9 ·2 -9 517 8 4 6 205 4 
12 255 7 1 1 71C 13 7 1~ 2C9 11 ·8 -8 546 S 5 7 980 13 
13 48 51 16• 2 127 7 6 f,L: 1, -2 -7 668 1C 5 8 75 17 
14 201 8 -~ 3 738 12 s -20 179 9 4 -6 616 9 -3 9 739 10 

Htl= · 1, -5 4 79 12 •1C •19 0 SO ·18• -5 784 lC •8 10 13 54 
-16 115 16 -16 s €74 12 6 •18 ~40 10 9 -4 568 7 -3 11 566 8 
-15 175 1c -a E 74 20 !•·17 ~s 46 s• -3 E6E s -6 12 37 53 
-14 152 11 •5 7 S78 17 4 •1E 287 6 •10 •2 591 8 •11 13 516 7 
-13 201 e -13 e ze 64 -11•-1s s~ 37 3• -1 957 13 -46 14 o 57 

.. 

12 
5 
5 

•6 
s 

12 
11 

8 
14 

8 
-z 

6 
2 
0 

-z 
2 

-1 
-3 

-11 
12 

0 
-1 
40• 

7 
-26• 
-9 

•27• 
-2 

-34• 
1 

-54• 
6 

-42• 
10 

•97• 
10 

•18• 
-z 
16 

9 
9 

31 
7 

12 
15 
-7 

9 
8 

•16• 
16 

-26• 
6 

-19• 
8 

-56• 

; - .... : .: . .."t:.... ' ;. .... 

. . '·· .. ·' . ··_.,_·' :- .-·· .,_···.·.·· . 
. . . . . . . . ' 

;·~:..~:.~::~t .... ;~; .:(.:~;-~~~-:-)'-.~~:·,~-~~~~-~:;:~; 
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o o J o &.~ a o- 32;~:.. J; :·s o 
STRUCTURE FACTCRS CC~T!NUEO FCF 
UCBH4)~.0<C2H~>2. FAGE 3 

K FOB 
15 35 5 
16 12 
17 27 7 
18 3 3 
19 212 
20 G 
21 162 

Ht L s 
-21 113 
-20 128 
-19 110 
-18 181' 
-17 177 
-16 228 
-15 222 
-14 32 5 
·13 29E 
-12 40 3 
-11 376 
-10 43 9 

-9 ~9 e 
-8 65 3 
-7 513 
-6 645 
-s Go 2 

/ -4 764 
\. ... '" -3 63 5 

-2 580 
-1 59 5 

0 68~ 
1 62 8 
2 695 
3 63 7 
4 76~ 
5 59~ 
6 653 
7 516 
6 654 
9 50 5 

10 43~ 
11 37~ 
12 40 4 
13 29 8 
1~ 318 
15 232 
16 231 
17 174 
18 18 6 
19 129 
20 14 6 
21 8 4 

( 
. ., H,L: 
_, -20 15 8 

-19 1'+ 
-18 22 3 
-17 0 
-16 26 4 

SG CEl K FCe SG C~L k FCB SG CSL K FOe 5G DEL K 'FCB 
5 • 2 -1 5 ~ c ~ 3 .1-L 4 1 E 2 6 11 1 3 •14 1 8 2 H. 7 .;.-7 17 4 

45 -12•·1'+ 3E6. 6 -c: 2 51<? 9 12 •13 178 11 3 •6 17~ 
s s -13 r:; 1 s e P. 3 s e 6 · 12 1 3 -12 2 a 3 '13 -11 -5 18 2 

4C 5 4 ·12 486 7 ~ ~ 4~4 1C •3 •11 212 S 3 •4 179 
E 1 ·11 ~4 57 4~ 4 5 52~ 9 •2 •10 274 7 4 •3 207 

44 -21•-10 5~9. 12 6 e ~12 7 -o -9 z~s s 10 .;.2 197 
7 2 -s ss 13 -s• 7 ~5i 7 -2 -e 294 7 -e -1 220 
1, 1 -6 E~6 ~~ -J e ~72 6 ·1 -7 292 s 9 o 199 

SG DEL 
11 -16 
11 -6 
10 -21 
24 •12 

8 
8 
8 
5 

13 16 -7 77 S S 9 3S8 5 •2 ·6 318 11 •6 1 22G ~ 
12 -13 -c 821 11 -9 10 348 s -3 -s 296 11 -4 2 193 7 
14 -18 -s EE s 6 11 ~~4 7 1 -4 354 7 -8 3 219 ~ 

-3 
-4 
11 
-3 7 2 •4 S~2 18 7 12 2E4 '+ •2 •3 302 9 •1E 4 189 7 

7 1 ·3 112 5 6 1~ 2~2 7 •2 •2 34S E •16 5 192 7 
6 •1 ·2 S84 1! 13 1~ 212 6 0 ·1 319 E •18 6 188 13 
s -4 -1 174 5 5 1~ 21€ 5 -~ 0 337 5 -8 7 181 8 
S 1+ 0 SS1 14 3S 1f 170 6 -8 1 ~33 f ·1 H,L: 2t 

8 
18 

E 
18 

7 

•12 
7 

.-9 
-a 

S •0 1 172 ~ 3 17 18S 6 3 2 359 c -8 •2 284 
c 6 21CDO 1~ 23 18 115 1C •14 3 312 E •3 -1 99 
8 •2 3 103 · 5 •2 19 1~~ 10 ! 4 360 E •1 G 278 
e 6 ~ ea9 1~ -1 r,L~ 1, 4 5 297 7 -s 1 94 

1C 14 5 58 16 •v••17 ~1G 9 11 ~ 324 E 1 2 286 
12 1 6 814 12 ~s -1E 71 74 S7• 7 2d7 E 6 H,L~ 
10 -c 7 73 7 -i -15 2!1 7 •S 8 311 E 4 -1~ 135 
11 13 8 70C 11 £ •14 42 52 1R• 9 234 i •4 •9 229 

9 12 9 ES e 5 •13 306 6 •1 10 278 E 8 •8 148 
11 3 10 SSS g ~ •12 EO E1 14• 11 203 7 •8 -7 256 
e •13 11 51 21 42 4 •11 4CO 6 ~1. 12 215 7 3 ·6 150 
g 4 12 4P.G 7 •i •1C 7! 39 41• 13 180 7 3 ·5 282 
8 18 13 EE 1~ 9•·-9 477 1~ E 14 176 13 ·1 •4 207 

11 2~ 14 371 5 1 -e 27 7s -12• 1S 149 g ·9 -3 299 
9 27 15 ~4 1~ 2~• •7 50S 7 -E H,L: 1, 6 •2 186 

10 9 16 289 5 2 -6 E3 76 !2•·12 242 10 8 •1 306 
8 -9 17 o 4C ·2i• -5 612 9 17 -11 o 68 -28• c 195 

10 3 18 230 8 9 -1.; 1CO 22 40•·10 272 9 . -3 1 JOE 
8 13 19 C 4S •19 4 •3 6€8 17 4 ·9 72 38 48• 2 192 
9 1~ 20 1E1 7 -o -2 12 21 33• -a 310 15 -1s 3 312 
7 ·7 H~L= 1, 3 ·1 €22 15 •24 •7 21 58 . -o• I+ 197 
g 1 -19 134 19 0 0 78 11 17 -6 359 11 -11 5 280 
7 16 -18 133 12 3 ·1 Elt3 11 -6 -s 63 47 25• 6 154 
E 4 •17 174 9 -7 2 71 19 28• •4 358 7 ·19 7 279 
6 o -16 182 8 s 3 668 12 e -3 42 ee 10• 8 138 
5 2 -15 210 10 -6 ~ f1 18 20• -2 383 7 -15 9 219 
4 1 -14 203 7 •4 5 6CO 9 15 -1 44 5C 17• 10 118 
5 ·1 •13 299 E 5 6 0 12 •SO~ '0 396 E ·12 H,Lc 
5 1 -12 271 5 3 7 508 22 -5 1 57 18 28•·14 18 
4 1 ~11 339 e -3 8 o ~2 -~1• 2 388 7 -a -13 221 
5 -2 •10 341 6 •9 9 4E5 7 ·7 3 66 17 34••12 111 
5 E •9 3~9 E 3 10 7~ 16 41• 4 3ES E •10 •11 286 
7 2 -8 370 7 1 11 3~5. 7 -2 5 73 16 38•·10 85 
7 4 ·7 454 ~1 ~· ·12 27 46 •17• 6 369 E -1 •9 341 

21 -14• -e ~23 10 E ~3 3oe ~ -2 1 o 53 -22• -a 98 
1, 2 -5 5Lt1 12 E ·'14 0 1.;7 •23• 8 322 7 0 •7 377 

1E -3 -4 soe 13 · E 1! 2e~ s 4 9 o 53 -24• -6 126 
51 -s• -3 SE4 .15 l':J 1E 22 SO 7• 10 271 8 •4 •5 ~36 

7 -1 -2 516 1~ .11 ;17 193 7 ~·4 11 37 55 10• _,. 102 
4 7 - 2 2 • -1 E 3 c 15 1· e ~ t-: , L = 1 , s .12 2 3 a e 3 - 3 4 11 

E ~0 0 Lt79 . 8 -~ •15 144 33 4• H,\• 1, 7 •2 141 

2, 
41 
11 
1E 
11 
38 
10 

9 
10 
10 

7 
6 
7 

12 
7 
9 
8 

4 
27• 
-3 
23• 

6 
-7 
-6• 

0 
0 
2 

•11• 
6 

19 
3 

-4 
7 

14 
5 
2 

15 
9 
5 

1~ -6 
8 24 

16 -11 
12 -11 
21 -24 
. 2, -6 
61 -31• 
19 -3 
lt2 54• 

8 •11 
37 14• 

7 -7 
19 13• 
10 -4 
20 33 

8 4 
17 5 

7 7 
26 40 
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STRUCTURE FACTCRS CC~TI~UEC FC~ 
~(BH~)~.C(C2H5)2. FAGE 4 

(" > "·.• 

K FOB SG CEL K FC8 SG CEL K FCe SG Cfl K FCe SG DEL K FOB SG 
-1 ~58 9 -1 -12 ~es e -e e 417 1 -2 -21 1e 32 -tc• -8 799 1~ 

o 11s 8 14 -11 s2 12 -e 1 s~3 9 -7 -20 142 13 · -3 -1 21~ ~ 
1 ~61 7 2 •1C ~E8 7 ·9 8 !51 5 ·5 •19 97 17 •1E ~6 838 12 
2 110 13 s -9 119 2s 3• 9 47~ 6 -e -1s 198 1 ~ -s 136 12 
3 ~72 g g ·8 ~3S 7 -1~ 1C 2~E 10 •2 •17 143 e ·1 -~1058 15 
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-3 
-a 

3• 
a· 

-9 
-4 

6 
-4 
14 
-1 
-4 
-o 

1 
-3 

1 
-4 
-3 
-5 

1 
-10 

7 
•15 
-6 
-7 
-1 
-2 
-5 
-1 
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STRUCTURE FACTORS CC~T!NUEt Ft~ 
U(BH~)4eC(C2H5)2. 

K 
8 
9 

FOB SG 
2~6 5 
~46 6 
192 6 
37 9 f: 
15 5 6 
319. ~ 
11~ 
263 c 
10 5 11 
2C 5 13 

CEL K 
3 -16 
4 -15 

FCE SG Cct. K FCS SG 
(1·7~2 11 
1 332 7 
2 77~ 14 

6 G 

10 
11 
12 
13 
14 
15 
16 
17 

' -14 
2 -13 

12 
5 

1SG 12 
378 6 !. -12 

1 -11 206 8 
1 ·1C Lt~6 7 

-9 228 t 7 

.18 
1'3 

84 17 
138 14 -15 

H,L: 
-19 168 

4. -2 
g 17 

-18 11 ~1 

-17 22 ~ 7 
-16 10 9 11 
·15 264 E 
-14 142 7 8 
-13 339 
-12 147 
-11 404 
-10 1~9 

-9 52 6 
-a 22 o 
-7 55 g 

s 
E 
E: 
8 

s 

-2 

-1 
-7 

-6 2 4 4 5 
3 

-2 
-5 636 11 
-4 29 6 
•3 754 
-2 30 4 
-1 742 

0 394 
1 744 
2 301 
3 757 
~ 30.2 

s -2 
13 -8 

5 -3 
12 •20 

6 -! 
12 -19 

1 -z 
13 -3 

5 637 11 
6 245 5 

-4 
-2 

7 56.2 
8 222 

. 9 52~ 

10 143 
11 40 7 
12 149 
13 34~ 
14 12 4 
15 265 

5 
-2 

9 
€: 
8 3 
9 -10 
6 0 
6 4 
6 4 
8 -10 

16 102 11 
17 212 8 
18 61 25 
19 149 19 

2 
4 

-3 

-~· 
-2 

H, L • 
-20 117 
-19 6 0 
-18 18~ 
-17 106 

4' -1 
49 •17• 
30 -'+· 

8 -5 
13 -2 

-8 5;!1 9 
•7 Z2S 4 
-t ~C:6 9 
-s zsc: 6 
-'+ EcS 13 
~~ 327 5 
-2 774 14 
-1 2~4 5 

0 752 11 
1 302 5 
2 777 13 
3 326 6 
4 E9S 12 
s 2e2 E 
6 EiJ 7 1C 
7 22 9 8 
8 ~34 9 
9 228 7 

1C 4:1 6 
11 2(;4 "' 
12 3€7 E 
13 149 E 
14 301 5 
15 105 10 
16 24€: 6 
17 ':8 12 
18 1':8 7 
19 lt8 58 
20 128 13 

H,L: ~, 

-19 83 18 
-18 175 13 
·17 gE 13 
-16 233 e 
-1s g5 11 
-14 285 6 
-13 139 9 
-12 380 6 
-11 152 8 
-10 4e2 e 
-9 1'34 5 
-8 536 11 
-7 238 E 
-6 57~ 10 
-s 2E7 1 
-4 767 13 
-3 284 5 
-2 770 14 
-1 332 7 

-zc 

0 
-2 

5 

3 ze7 6 
4 7€.7 13 
r: 27e s 
E 572 9 

2 7 241 5 
o e !:;37 8 

•7 ~ 2G2 4 
1 1C 48~ 8 
6 11 15€ 7 

-7 12 381 6 
-8 1:! 14t 6 
-5 1L, 2':3 6 
-c 1s e6 13 
-3 H: 2~S 6 

S 17 11C 11 
-1 1t 1eE 1 
-7 l~ Sl:l 59 
•G ... ,L:: 4, 

•19 l'tf 1C 
5 -18 Ee 23 
1 •17 202 7 
'+ -1f e6·1= 
c ·1~ 239 E: 

H •14 11~ 10 
-£ -1;: 1::.88 7 

.L. ·12 1ES 10 
.:. -11 2':1 G 

-1 •1C lSf 6 
-1( -9 L;8(i 8 

-a -a 22a e 
-'j -7 £;71 9 

9 -e 243 5 
~1't• -~ '377 11 
-7 -to 21!7 9 

o -3 ·e~s 13 
22• -2 2C:8 4 

-12 -1 se5 14 
8 0 285 ~ 

-1c 1 sc:s 11 
-1 2 2C:S 8 
-1 3 70€ 14 
-7 4 2tS 8 
-2 S S74 11 
-4 6 237 ~ 
-o 7 4e7 9 
-z e 223. 5 

7 9 48·9 1 
2 10 209 7 
1 11 3 S7 6 
4 12 1!'3 6 
:; 13 2'?1 8 

-4 14 12': 8 
S 1~ 244 G 
6 16 86 14 

CEL 
-1 

7 
11 

.-1 
10 

E 

K FOe SG DEL 
17 217 E 12 
18 58 28 
19 144 18 

-16 
-17 

3 •16 
r: ... -15 
E ·14 
8 -13 
3 -12 
2 -11 
1 -10 
4 -9 
E -8 

-8 -7 

Htl= 
82 

161 
77 

230 
91 

279 
95 

34E 
1E:4 
429 
159 
477 

5 -o 13S 
21 

1 
-:; S37 
-4 283 

4'. 2 
2C 17•. 
~ -11 

21 -14• 
7 4 

13 7 
g •c 

2e· -14• 
E •4 
8 2 
8 -2 

H -? 
7 -7 
7 -<3 

-7 
8 -s 

3 

'K FOB 
-2 468 
-1 235 

0 487 
1 241 
2 4€6 
3 185 
4 435 
5 217 
6 405 
7 220 
8 356 
9 15~ 

10 310 
11 130 
12 259 
13 129 
14 21Ul 
15 93 
16 174 
17 51 

PAGE 8 

SG DEL 
7 It 

1lt 5 
7 1 

14 12 
7 6 
7 13 
e -2 
7 ~ 
8 2 
8 It 
6 8 
1 9 
6 2 
9 -6 
6 -3 

10 10 
12 -6 
lE 6 
14 4 
57 -12• ·3• -3 sse: 11 

1 -2 2SO e 
11 -1 S73 13 
-2· 0 198 s 

1 580 12 

•3 H,L~ It, It 

-12 
-2 

-12 
-3 

-2 
1 

-c 
3 
5 
4 
3 

-3 

2 264 5 
3 56~ H 
'+ 23:.; 7 
5 
6 
7 
8 
9 

54€ 
140 
485 

8 
7 

165 
438 
162 

E: 
6 

354 6 
109 1C 
284 8 

79 15 

10 
11 
12 
13 
14 
15 228 8 
16 105 13 
~7 169 9 
18 87 39 

11 H,L: 4, 
23 
14 
17 

3 -17 81 
10 -16 167 

7 -15 9lt 
2 -1~ 207 
0 -13 100 
E -12 264 

-s -11 123 
5 -10 297 
3 -9 149 
6 -8 3'+3 
c -7 222 
s 

-1lt 
1 

-11 

-6 400 
-5 211 
-4 430 
-3 164 

8 
14; 

7 
1C 

f 
1C 

e 
E 
e 
e 
7 

18 

9 -15 46 59 -16• 
2 -14 182 10 -11 

15 -13 79 21t -1· 
7 -12 233 8 4 
8 -11 113 14 20 

-1 -10 241 9 -19 
1 -9 121 12 13 

-c -a 298 1 -11 
2 -7 133 11 15 

9 
3 
E-. 
2 

-1 

-~· 
2 

-6 359 7 0 
-s 145 12 ~ 
•4 36E 7 1 
-3 152 12 8 
-2 ~04 10 5 
-1 163 11 0 

13 
-~ 
24•. 

. 0 ~19 7 -9 
1 162 10 ' 1 
2 &t13 e 11 
3 1~8 10 ~ 

4 370 7 9 
3 

•3 
6 

-9 
-2c 

3 
-12 
•1C 

3 
-5 

2 
-4 
-c 
-6 

-10 

5 150 1~ 8 
6 366 8 9 
1 118 12 2 
8 309 1 1 
9 101 15 -6 

10 272.12 11 
11 111 11t 18 
12 221 10 -8 
13 61 3E •18• 
14 198 9 It 
15 15 58 -~6· 

H,L: ~, 5 
-12 98 29 12• 
-11 19lf 11 7 
-10 108 23 12• 
•9 235 9 15 

.... ~ -... ; .. : :....... . 
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0 0 
STRUCTURE FACTORS CC~T!NUEC FCF 
l(BH~)4.C(C2~5)2. 

K FOB SG GEL K FC8 SG 
-8 120 ~2 7·~12 ~11 9 
-7 248 g -7 -11 125 14 
-& 137 14 8 -10 2~1 8 
•5 260 1C -7 -9 128 42 
•4 109 19 -23 •8 28S 7 
•3 279 8 2 -7 162 H 
•2 1~6 14 6 -E 327 g 
-1 286 7 -9 -5 188 9 

0 147 8 -~ -4 334 7 
1 302 7 7 -3 1c9 10 
2 165 1E 1c -~ 3E3 9 
3 273 8 -5 -1 ZOE 1C 
~ 138 14 ~ 0 3S3 6 
5 269 8 1 1 209 1G 
6 113 18 -15 2 3ES a 
7 258 8 3 3 1SO 9 
8 115 19 3 ~ 332 8 
q 216 g -s s 1S7 8 

10 101 20 5• 6 327 7 
11 2 G 7 1 9 1 ·g_ 7 1 7 S 9 
12 93 23 7• 8 2~3 7 

H9 Ls ~, 6 9 144 11 
-6 gg 25 17• 10 232 11 
•5 222 10 -1 11 137 12 
•4 113 25 32• 12 21C 9 
-3 216 9 -14 13 112 22 

CEL K FCE SG CEL 
1 1~ 1E7 17 •2 

·3 ~,L: 5, ·4 
-s -17 1~~ 13 -11 
•1f'·1~ c~ 17 8 

1 -15 1C:7 8 -2 
-~ -1~ 12C 14 •7 
-~ -1~ 252 6 0 

1 •12 15'8 13 s 
1 •11 30E 6 5 

·1~ ·1G 138 10 -~ 
~ -9 371 6 1 
7 -8 213 6 ~ 

17 . -7 424 8 -11 
g -f: 249 s -e 

13 ·5 4S1 7 3 
-12 -~ 235 8 s 

-G ·3 4E5 7 ·2 
11 -2 277 5 -1 

2 •1 4S1 8 1 
15 c 30~ 5 ·1 

a 1 4ee a -3 
-~ 2 272 6 -4 
-~ 3 ~E1 7 -3 
11 ~ 23~ g 2 

1 

1 "' •2 .76 27 -11• -H,L: 5, -5 
•1 238 8 .-4 -15 1B4 9 

:: 441 6 •7 
6 2S1 1C ·5 
7 43C 7 ·4 
8 2CG 9 -~ 
g 372 6 s o 96 13 ~ •14 sc c3 

1 251 g ! -13 2~5 7 
2 60 43 -27•-12 SE 1~ 
3 232 9 3 -11 ~sc e 
4 73 31 -8•-10 95 1~ 
5 224 10 c -9 325 6 

· 6 44 E3 -38• -8 116 21 
H, L :: 5 , -7 - 7. 3 S 1 i6 

·9 105 22 36• -6 138 9 
•8 235 1C -8 -5 418 6 
-7 102 23 18• -4 145 q 
-6 281 9 12 •3 409 8 
•5 69 49 ·16• -2 itS 8 
-4 317 19 22 -1 458 8 
-3 120 18 34 0 153 8 
•2 323 1C 16 1 447 10 
-1 103 26 6• 2 143 g 

0 317 E ~ 3 412 6 
1 91 32 -~· 4 143 8 
2 315 8 t 5 42G 6 
3 79 36 ·6• E 136 g 
~ 312 12 18 7 3S7 6 
5 117 18 33 8 11S 1E 
6 276 15 7 9 315 13 
7 0 75 -83• 10 108 11 
8 251 11 6 11 279 . 7 
9 ~z 62 -ze• 12 89 1E 
H,L~ 5, ·b 13 250 8 

-13 94 45 -c• 14 8 53 
' 

-2 
12 

8 
-1 
-2 
-€ 

~1u 

6 
2 

16 
-3 
24 

10 1E1 7 4 
11 2S6 6 •3 
1C: 157 7 4 
1~ 247 a -s 
14 129 10 3 
1~ 202 11 3 
1 E ~to. 15 7 
17 1St: 13 4 

t" 9 L& 5, •3 
•18 1~E 19 •18 
-11 o ~2 -E4• 
•1E: 1C:9 1C •7 

c -1S E5 22 -10• 
18 -1~ 2E4 9 •7 
-8 •13 E1 21 -z1• 
~ ·12 323 6 -2 

-a -11 11s 15 -11 
15 •1C 374 .6 2 

2 -9 158 8 4 
-8 ~E2. 6 •1 

-~ 

11 
-5 
~ 
2 

-7 1~5 24 -4 
-6 4<:9 7 -Q 
-~ 1c7 5 4 
-4 527 8 -4 
•3 1S3 5 1 
-2 577 10 -3 
-1 1ec s e 

OS72 9 •10 

1( FOe SG 
1 163 5 
2 587 1C 
3 198 c 
... 524 
s 175 
f> 4<;8 
7 1l.t2 
8 <t63 
g 1 =1: ...... 

1C 

7 
7 
E: 
t 

10 375 t 
11 122· 8 
12 334 E 
13 82 2C 
14 2~7 

94.13 
16 2()8 8 
17 61 45 
18 149 1C 

H,L~ ~' 
-19 70 7€ 
-18 111 e 
-17 101 1io 
-16 204 s 
-15 121 1C 
-14 240 e 
-~3 lc? . s 

DEL I< FOB 
-6 19 63 

7 H,La 
-6 -19 124 
-3 -18 86 
-5 -17 206 
-3 -16 . 81 

3 -15 229 
1 -14 90 

·2-13304 
G -12 92 

-4 -11 390 
t •1::i 168 
o• -9 4ce 

-6 •B 139 
18 -7 497 

1 -6 164 
-3• -s 585 
-E •!.t 2~8 

-2 -3 588 
-c• -2 219 
17 ·1 6C7 
18 0 175 
-5 1 610 
-1 2 226 
-€: 3 593 

2 4 24E 
-12 329 5 s ~ 586 
-11 176 ~ -s 6 150 
•1J 395 E 1 7 501 
-9 211 8 -2 8 14( 
·8 446 E 2 9 476 
-7 290 5 -8 10 167 
-6 495 g -4 11 390 
-s 260 4 -3 12 103 
-4 581 9 -11 13 308 
-3 286 7 -11 14 92 
-2 587 11 -2 15 239 
-1 322 . s -~ 16 70 

0 628 10 -6 17 208 
1 320. f -6 18 34 
2 580 12 -s 19 145 
3 290 ,f -6 H,La 
4 583 10 -8 -19 107 
s 263 4 -o -1a 91 
6 490 9 -3 -17 179 
7 295 5 -2 -16 106 
8 ~4~ 6 ~ -15 228 
9 214 1C 7 •14 121 

10 394 ~ -2 -13 263 
11 189 s 6 -12 160 
12 327 7 2 -11 353 
13 1c1 ~ -o -10 216 
14 244 5 -2 -9 455 
15 109 1~ -12 -8 219 
16 220 E 9 •7 ~30 
17 67 7~ -15• -6 253 
18 155 g 2 -5 536 

PAGE 9 

SG DEL 
51 -7• 
5' -1 

18 •12 
2s za• 

7 9 
16 1• 
~ -7 

12 -2 
7 -1 

10 -5 
6 -1 
s -7 
E: -4 
7 -6 

10• 5 
7 13 

11 -3 
4 4 

10 -4 
4 -5 

12 0 
3 -3 

11 4 
4 1 

11 -2 
E: 5 

10 -3 
7 5 
7 10 
7 •10 
6 ·2 
5 -7 
6 -2 
8 4 

11 3 
11 -2 

6 0 
18 -9· 

7 10 
50 -24• 
10 g 
s, 0 

15 -17 
22 14• 

8 4 
13 2 

E 6 
!It 4 

E 3 
6 2 
7 -2 
5 -4 
1 -5 
E •3 
8 -3 
4 -2 

10 -1 
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STRUCTURE FACTORS CC~TI~UEC Fe; 

~CBH~,~.O(C2H5l2. 

-44-

FAGE10 

K FOB SG CEL k FCE SG CEL ~ FC8 ~G CEL K FC8 SG DEL .K FOB. SG DEL 
•4 285 7 -q 1~ ~~1 ~ 3 0 17C 6 8 3 128 1E 36 ~10 ~62 11 •7 
•3 606 13 1 15 5~ 27 ·10" 1 4C5 7 8 4 246 9 13 -~ 71 21 -1• 
-2 282 6 -7 16 1S3 1 -: ~ 112 a 6 s gs 39 s• -8 317 6 -9 
-1 535 10 3 11 so so -7• 3 37j 6 3 6 234 13 3 -7 100 2s 28• 

0 263 c -5 18 1c9 ZC 21 ~ 11~ 1C •10 7 74 32 ·1C• •6 3€1 6 •7 
1 535 10 3 H,L: 5, 2 ! 3E4 6 1 8 210 1C 4 •5 109 20 22• 
2 285 5 -.;; •17 73 St. ·3" E 1'o3 8 11 9 136 14 68 -~ 373 0 6 0 
3 612 11 3 •16 1~8 10 0 7 33~ 6 E HtL= Et -8 •3 104 13 9 
4 297 7 3 -15 75 21 ·lf" s e2 15 -24• o 214 10 1c -2 396 8 -4 
5 533 g C •14 2CG 7 •8 9 2e8 6 •2 H,L~ Et •7 -~ 101 1S 7 
6 2~s 1 -2 -13 11a 11 s 10 e1 25 -e• -~ 51 E3 4• a 424 e o 
7 438 7 2 -12 2ss e -J 11 2!3 6 2 -7 2ee 13 21 1 10s 16 10 
s 22~ 6 7 -11 1Je e -3 12 1C1 13 · 22 -6 o 69 -sa• 2 393 6 -7 
9 457 7 -4 •10 2S4 6 1 13 21t 7 4 -~ 253 13 •12 .3 108 23 12• 

10 218 E -: •9 177 7 -~ 1~ E4 28 -11• •4 53 EE 3• ~ 373 8 1 
11 353 s j -8 343 6 -7 1: 1s1 11 -14 -3 286 14 11 5 77 11 -to• 
12 142 7 -1~ -7 1S4 7 ·1G ~,L~ 5, 4 •2 30 28 3C• 6 361 6 •7 
13 252 S ·1J -f 40E 7 •1i -1! 176 13 12 ·1 279 9 •3 7 70 18 -2• 
1~ 11s g -2 -5 ~1t 5 -g -12 S9 sz -~7· a 1oe 16 34 8 319 6 -a 
15 227 E ~ -~ LZ2 E -~ -11 1SO 10 •4 2 41 E! •18~ 9 73 18 2• 
16 98 12 •8 -3 232 7 -g •1C 1C6 25 ·E• 3 294 9 18 1C 267 6 •3 
17 172 8 •3 •2 ~E2 · 7 0 ~9 21G 9 -1e 4 89 34 38• 11 63 26 16• 
18 60 28 ·iS• •1 23C 6 •1 -e 12C 1~ •11 5 262 ° •3 . 12 241 1 •0 
19 105 25 •18• 0 494 7 E •7 ~7C 7 1 6 63 SG 5• 13 0 52 •43• 

H,L: S, 1 1 229 E 2 ·6 126 13 •10 7 25~ 9 3 14 198 17 •1 
•18 1~1 2C ·7 2 4E8 7 12 ·5 2f1 8 0 8. 63 ~8 17' Htl• 6, -4 
•17 ~7 52 -~· 3 2~4 8 4 -~ 1~8 1C 11 HtL= Et ~6 -16 156 10 10 
-16 2cs 11 a 4 427 6 1 -3 3Ge 7 5 -12 98 21 -2s•-1s 95 17 ·13 
•15 42 48 •24• ~ 21E 7 -2 ., 1S4 11 12 ·11 183 12 •3 •14 194 8 5 
·14 242 E 4 6 423 E 7 -1 313 8 -5 •10 123 1E ·18 ·13 129 11 •15 
•13 83 1~ ·18 7 1~e 7 o 0 1SE 9 1E •9 208 9 •9 •12 213 7 •5 
-12 281 5 -~ 8 346 5 -1 1 329 7 11 -8 177 10 12 -11 163 14 2 
-11 110 9 -z 9 184 6 ~ 2 14e 11 7 -1 279 7 12 -10 259 6 -7 
-10 38~ · 6 -4 10 2~E S 1 3 3G7 10 S -6 188 9 •2 •9 190 12 ·3 

-9 128 1 1 11 140 8 -2 4 1s2 10 s -5 278 1 -2 -a 304 11 -3 
•8 42~ 7 -3 12 2~7 E ··4 ~ 2SC 8 8 -4 1<;8 9 . 3 •7 244 1 2 
-7 185 1 1 13 11e 10 2 e 121 ~~ -s -3 2eo 14 -4 -& 356 6 o 
-6 433 7 1 14 216 6 9 1 275 1 s -2 214 12 9 -s 249 5 -o 
-s 111 6 -16 1s 100 22 s• 8 124 17 -e -1 328 11 16 -4 37~ 6 •13 
·4 550 12 •13 16 156 9. -2 9 228 8 0 0 221 12 11 •3 247 E •10 
~3 168 5 7 11 76 21 -o• 10 eo E1 -32• 1 318 1 6 -2 414 7 1 
•2 519 1C •1 H,La 5, 3 11 1eS 10 •9 2 228 8 24 •1 282 6 1 
•1 206 5 2 •15 1EO 11 •5 12 S1 24 5• 3 282 7 •3 0 432 E •4 

0 516 9 1 -14 78 22 4' 13 1S9 12 •8 4 183 9 ·10 1 283 5 2 
1 202 5 2 -13 222 14 11 ~.L= 5, 5 5 275 7 •6 2 414 6 1 
2 531 11 11 -12 ES 27 -1~' •9 0 E3 -ee• 6 196 8 8 3 251 5 •1 
3 161 9 -1 -11 247 11 -1 -e ~02 20 -~ 7 269 1 3 4 381 6 -5 
4 558 11 •4 •1G 87 ~2 1' •7 81 ~2 •2• 8 163 13 0 5 239 5 •9 
5 188 10 -~ -9 284 6 -e -f 228·10 -2 9 201 e -9 G 355 6 1 
6 433 6 s -a 82 1e -2~' -~ ~7 66 -43• 10 13S 12 -5 7 24S 5 5 
7 185 s l -7 324 8 -5 -4 217 11 -15 11 174 10 -12 8 309 5 0 
8 ~35 c ~ •6 119 11 -1~ ·3 78 83 •13• 12 119 15 •3 9 201 E 8 
9 116 14 •8 •5 3S4 12 -d -2 229 10 •15 HtL2 6, •5 10 267 6 1 

10 39C 6 3 -~ 121 10 ·7 -1 ~1 E7 •S7••14 199 9 1 11 169 14 9 
11 98 16 -15 -3 378 7 2 0 2~1 7 -8 -13 27 59 -16• 12 203 7 •14 
12 296 5 3 •2 1E8 8 2 1 81 33 •18••12 23E 7 •4 13 146 9 1 
13 100 10 -1 -1 403 11 3 2 249 9 5 -11 10 72 -39• 14 188 8 -1 

' .,. ~~· '-, '' • • ' : . • •,.· I 

• 
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STRUCTURE FACTORS CC~TI~UtC FCF 
~(8H4)4.0lC2H~l2. 

K FCE SG CEL ~ FCE SG 
1 469 q -~ •1f 13f 10 
2 Zc7 4 -: ·1S 114 11 

H, L: 
-17 166 13 

t, •3 3 ~~G 7 •3 ·14 1S2 10 
8 ~ 277 s -~ -1~ 11e 20 

61 ~· 5 ~~~ E E •12 ZZE 6 -16 55 
•15 212 
-14 0 
-13 261 
-12 0 
-11 313 
-10 7 4 

-9 35 q 
-8 1C 0 
-7 418 
-& 6 2 
-5 471 
-4 131 

7 3 6 285 E •7 •11 1E4 & 
49 -45• 7 357 5 ~ -10 2f3 7 

E 2 8 2~1 5 ·1 -q 219 ~ 
4E -sa• 9 351 ~ -· -8 337 s 

E 3 10 1S9 E 2 •7 1S2 S 
14 ·3• 11 275 6 Q ·E 377 6 

6 3 12 173 8 0 -~ 2E2 S 
g 19 13 211 6 -d -4 428 6 
E -~ 1~ 138 8 6 •! 3GC 6 

3G -1E• 15 170 7 -1~ -z 4~2 e 
7 2 16 1J4 12 6 -1 zec 9 
9 •1I 17 154 lf ~ G 458 7 

•6 H,L~ 6, •1 1 2€7 10 •3 46 6 . E 
-2 13 5 7 8 -18 152 1G 7 2 ~7C 8 
-1 5G 7 e ·1Z ·17 73 ~Q 21~ 3 309 S 

3 •1E 1SZ 15 0 4 4~7 6 
·3 ·15 G 48 -~;• = 25~ 5 

7 -14 234 6 & E:: ·377 5 
•3 ·13 ~4 38 -7• 7 2C7 6 
-o -12 273 c -4 e 336 & 

1 -11 s1 23 -2:• g 22~ s 

-2 
-16 
-11 

2 
-2 
-o 
-1 
-E 

3 
-e 

-13 
-6 
-1 

6 

K Fee 
5 409 
6 113 
7·362 
8 74 
9 308 

10 78 
11 285 
12 . 48 
13 252 

SG DEL 
9 2 
8 -1 
!; 3 

13 3 
s -s 

13 11 
E <J 

23 -20• 
E: 18 

14 
15 

31 33 
183 8 

1o 
17 158 2(; 

o• 
3 
2• 
7 

H,L:: 
-1s 1o1 

c, 
23 

2 
13 

6. 
s -14 

4 

-14 11)2 15 
-13 165 

K FOB 
-2 326 
-1 115 

0 32<3 
1 96 
2 326 
3 82 
4 3C8 
s 72 
6 291 
7 75 
8 263 
9 69 

1J 226 
11 38 
12 191 
13 53 

HtL= 
-11 74 2 -12 

12 -11 
-3 -1u 

130 1C 
206 7 -5 -10 149 
137 11 

2 -9 240 13 
•6 ·8 180 ... 

I 

-1 -7 277 
8 -t> 191 
c -5 307 
3 -4 212 

-7 

4 
-4 

1 
-7 
-2 

-9 81 
-8 182 
-.7 96 
-6 211 
-5 14C 
-4 222 
-3 147 

PAGE11 

SG DEL 
6 3 

14 21 
E 7 

25 
6 

28 
6 

21 
7 

1'8 
E 

22 
8 

52 
8 

54 
6, 

38 
13 
26 
10 
20 
10 
19 

-9• 
-12 
-26• 

-5 
•25• 
-6 

0 140 11 
1 514 e 
2 134 15 
3 471 E 
4 141 11 
5 472 E 
& 71 12 
7 426 E 
8 8 0 12 
9 364 E 

·3 ·1G 3E2 6 -~ 1C 28J 5 •1 
-1 ·9 86 1C -1: 11 1SC? 6. ·1 

-3 3'+9 
•2 203 
-1 370 

E 
9 
E: 
9 
E: 
f: 

3 
-2 

-2 238 
-1 151 

9 
27 

9 
27 

9 
30 

e 
14 

8 
12 

9 
2 
4 
4 

-1 

10 6 7 15 
11 311 5 
12 43 44 
13 266 E 
14 52 3C 
15 205 10 
16 47 so 
17 158 9 

H,L: 6, 
-17 144•13 
-16 10 6 34 
-15 186 7 
-1 .. 117 11 
-13 214 11 
-12 188 6 
-11 271 5 
-10 190 6 

-9 34 s 5 
-8 241 5 
-7 35 3 5 
•6 29 2 E · 
·5 43 7 E 
-4 273 5 
-3 48 6 7 
-2 265 5 
-1 46~ 12 

0 32 7 6 . 

-3 -8 411 6 -3 12 23~ 5 
~ ·7 8C 1~ ·1S• 13 134 8 

-10• -6 43G 6 3 14 1S4 1G 
G ·5 102 1E -1~ 15 1C2 12 

·14• -4 529 9 -~ 1E 1f1 8 
t -3 149 7 -a 17 101 14 
7• -2 513 10 -s ~.L= 6, 

-4 -1 12 2 6 . a -17 15 o 11 
•4• o 4e7 8 -~ -16 e9 11 

c 1 12c 9 -s -15 1e2 15 
-2 2 529 8 1 •14 S9 2& 
-7 3 159 8 1 -13 2~3 8 

7 4 4 S3S 9 ~ -12 31 15 
3 5 115 9 -~ ·11 2E2 8 

-1c 6 432 6 7 -10 ~o !5 
-n 1 g7 22 -4• -9 313 5 
13 8 422 E 2 -6 ee 11 
-s 9 101 9 1 -7 352 1 
•7 10 3E6 S 3 -6 106 9 
-s 11 ce 14 -3• -s 400 6 
•3 12 281 6 5 -4 1C~.10 

1 13 80 13 1~ -3 442 6 
-1 14 237 8 8 -~ 125 24. 
-c 1~ ~2 4c -2• -1 476 7 
-e 16 1~7 7 3 o 149 9 
·3 17 E9 28 23• 1 ~77 7 
·E 18 139 10 -5 2 128 13 
-7 H,L: 6, U 3 455 8 
-q •17r100 2E 8 4 ~ 116 1 

-3 
-o 

2 
-10 

6 
1C 

1 
-o 

-10 
-ze• 
-o 
13 
-5 
-5 
-£: 
-1 
-4 

7 
-1 

1 
4 
4 
9 
9 

0 
i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

228 
381 
198 
351 
225 
313 
192 
280 
181 
234 
147 
217 
119 
180 
68 

139 
H,La 

-13 47 
-12 181 

E 

E. 
E 

c: _, 

e 
6 
E 

1C 
6 
8 
E 

11 
1C 
24 
11 
6, 

56 

-11 61 33 
•10 225 7 
-9 3& 52 
-8 256 12 
-7 76 20 
-6 27 8 7 
-5 93 1S 
-4 306 7 
-3 79 37 

-1 
2 

11 
-6 

6 
10 
-4 

2 
-o 

6 
-10 

3 
4 

-7 
1 

-25• 
-8 

3 

0 239 
1 164 
2 2 37 
3 130 
4 221 
5 140 
6 212 
7 139 
8 186 
9 .106 

10 153 
11 99 

9 
12 
11 
17 
25 
19 

H,LII 6, 
-5 196 18 
-4 41108 
-3 219 14 
-2 60 eo 
-1 215 11 

G 30 51 
1 206 12 
2 98 23 
3 204 12 
4 82 30 
5 200 11 

-1 
13 

3 
-13 
-o 

8 
-s 
19 
-o 

1 
-9 
16• 

5 
6 

-16• 
18 
z• 
0 

-20• 
-8 
37• 

3 
25• 

9 
1 4 H,L:: 

-8 -6 249 
17 -5 0 
-o -4 238 

7, -1 
10 19 
65 
14 

-5• -.3 73 40 

. '~;·,.;:,.. ' ' ., ..... 



STRUCTURE FACTORS CC~T!NUEC FC~ 
U(BH~)~.C(C2H5)2. 

K FOB 

-46-

••• ••·• !,:; 

i .;) :i 2~~ 
SG GEL K FCE SG CEL K FCe SG DEL K FOe SG 
11 •19 12 85 17 S(j• 6 37i 6 4 •5 368 c 
67 :• 13 1!9 9 -3 7 25 ·42 -22• -4 42 48 

.... _. 

l_· 

0 265 
1 0 
2 257 
3 0 
lt 252 
5 0 
6 220 

7 0 H,Lt 7, -~ 8 329 5 •3 •3 426 8 
65 -32•-15 1~2 11 12 9 ez 11 a• -2 53 2s 
11 4 •14 12~ 39 4• 1G 278 S •4 •1 ~37 c 
74 •26••13 lEE 12 ·0 11 23 46 ·8• 6 48 S3 
11 ~ -12 1~~ 10 -~ 12 247 7 7 1 445 7 
62 -29•·11 133 8 -1, 13 c 48 -26• 2 74 25 
10 •12 ·1C 1E2 11 •3 1~ 1S3 1C •3 3 441 7 

H,L= 7, .·0:: -9 229 6 5 1~ 0 50 •3lt• lt SS 1S 
-10 183 11 23 -8 2co· 12 -1 1E 1~f 9 -1 5 J79 e 

•9 160 27 17 •7 2E4 E 4 ~,L: 7, •2 6 93 ~ 
•8 188 13 -~ -E 2~2 6 ·4 •1E 139 11 S 7 346 5 
-1 181 21 13 -s 2as 6 -c -15 109 19 -3 a 45 26 
•6 218 15 3 -4 236 E ·E -1~ 154 9 ·2 9 308 S 
•5 196 17 8 ·3 32G 6 8 -1~ 135 9 ·1 10 41 ~3 
-4 231 8 . 1 -2 257 6 -1 -12 1~8 7 3 11 261 7 
-3 197 10 -2 -1 322 E -7 -11 1E5 7 -2 12 o se 
•2 234 14 -11 0 274 5 •9 •1C 2'3 6 5 13 215 E 
•1 208 1C •rl 1 329 6 •2 -~ 1~7 9 7 14 43 47 

0 265 E 7 2 2S4 7 -4 ·8 275 6 -g 15 183 8 
1 215 g -s 3 313 c o ·7 230 5 8 15 65 57 
2 238 · 8 •6 4 Z~2 10 3 -~ 2S2 & 1 HtL= 7, 
3 203 12 S 5 2SO 6 5 -52~~ 5 -4 •16· ~1 19 
4 236 8 E 6 Z~G E ~ ·4 3~8 6 ·3 ·15 126 12 
5 192 g 4 7 Z52 E -a -3 2S1 5 -9 •14 84 2( 
6 219 s ~ a 1S9 E -1 -2 349 s -e -13 164 e 
7 160 1C -7 9 230 6 S •1 2S2 5 -2 ·12 133 1g 
a 188 g ~3 10 154 e -9 o 334 s -c -11 1~8 e 
9 132 34 -1c• 11 ZGE E 13 1 3C2 5 5 -1D 156 11 

10 176 19 16 12 1~9 g. 6 2 3~7 5 -3 -9 222 c 
HtL• 7, •5 13 174 8 9 ~ 2S9 5 ·1 -8 193 f 

•13 184 22 ·7 14 132 11 13 ~ 3S~ 5 6 -7 267 S 
•12 28 60 1 4 15 1~2 1C 12 S 24E S 0 -6 218 E 
•11 224 8 7 HtL• 7, •3 E 2<:1 ~ 1 -5 303 S 
-10 14 57 -1~·-16 159 10 . 3 7 221 5 -3 -4 236 5 

-9 254 17 c -15 0 52 -3~· 8 .293 5 8 -3 310 5 
-a 38 51 z•-14 20s 20 10 9 1s2 6 1 -2 264 s 
-7 284 E •9 •13 ~2 2~ 36• 10 2~8 5 1 •1 347 E 
•6 50 7S 13•-12 244 1 2 11 1~2 14 •22 0 273 5 
-5 312 8 -10 -11 a ~8 -43• 12 1~9 10 c 1 352 5 
-4 75 20 32•-1o 275 6 •6 1~ 1~3 e 8 2 268 s 
-3 333 e -9 -9 39 54 -1e• 1~ 156 11 -o 3 308 1 
•2 71 22 21• -8 326 8 -~ 15 1C5 13 -7 4 243 6 
-1 364 7 -6 -7 57 20. 10• 1€ 126 11 ·9 5 308 s 

0 57 3E 9 4 -6 366 E •5 f,L: 7, -1 6 211 5 
1 374 e 4 -5 eJ ze 1s•-1e o sz -2e• 7 272 5 
2 33 64 ·18• ·4 394 6 -~ -1~ 174 8 •4 8 180 E 
3 343 e -o -3 74 ts -1•-14 o.~o ·33• 9 223 e 
4 34 49 -7• -2 418 6 -9 -1~ 21s 1 -2 10 167 e 
5,317 e -e -1 so 37 5•-12 44 59 -1• 11 195 e. 
6 0 E2 ·35• G ~23 E _, ·11 24e 6 •8 12 156 8 
7 296 6 1 1 44 27 -4•-10 12 44 -38• 13 172 7 
8 30 49 -s• 2 428 . e -4 -9 3C2 a -4 14 119 14 
9 253 E -2 3 85 10 1C •8 C =o •48 4 1~ 1~0 1C 

10 44 5C 1~• 4 401 E ~4 •7 3~2 5 •4 16 90 22 
11 222 7 4 5 sc 23 s• -6 57 1e -22• H,L2 7, 

PAGE12. 

OEL K FOB SG DEL 
·16 -15 64 
-14•·14 176 
-10 -13 c 
-s•-12 210 
-s -11 o 

-2s•-1o 236 
c -9 42 

22• -8 281 
4 -7 39 

·4• •6 3H: 
-3 -s 45 
16 -4 335 

7 -3 64 
2• -2 338 
c -1 76 

-a• n 372 
5 1 '+7 

·4S• 2 346 
-~ 3 78 
11• 4 343 

4 5 32 
39• 6 314 

0 7 34 
-i• 8 285 

-1(' q 86 
-31• 10 247 
-9 11 0 

-13 12 202 
-s 13 o 
-4 14 162 
-5 15 0 

3 H tl= 
0 -13 113 

-2 -12 155 
-1 -11 117 
-7 -10 189 

4 -9 126 
-2 -8 215 
-4 "-7 163 
-1 -6 221 

5 -5 17& 
-1 -4 232 

5 -3 176 
-1 -2 248 

2 -1 195 
-9 0 249 

9 1 201 
-11 2 246 

-4 3 194 
8 4 2'+4 

-9 5 172 
12 6 224 
-0 7 162 

6 8 201 
,. 9 152 

-3• 10 173 
1 11 120 

28 31• 
12 4 
51 -43• 

7 2 
51 -'+3• 

7 •10 
l.tE •7• 

6 -1 
58 ·5• 

7 -1 
36 -4• 

6 -5 
11 o• 

7 -9 
14 17• 

6 -4 
26 -9• 

6 -1 
12 18 

6 -1 
43 •15• 

5 -4 
43 -e• 

6 4 
12 39 

6 1 
47 -43• 

a -5 
49 -~4· 

9 -9 
52 -31"' 

7, 2 
17 13 
10 9 
12 2 

8 9 
11 •18 

7 5 
8 6 
7 -5 

14 -4 
e -s 
8 •13 
9 1 
7 -6 
5 4 
1 -o 
6 1 
9 3 
e 5 
9 -8 

11 -4 
6 4 
7 -8 

17 8 
8 -6 

11 7 
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STRUCTUFE FACTORS CC~TINUEC FC~ 
U(BH~)~.O{C2H5)2. PAGE13 

DEL K FOB SG CEL K FCS SG CEL K FCe ~G CEL K FOe SG DEL K FOB SG 
12 153 9 5 2 1Sc 10 6 1~ 13~ 1C •1 10 log 14 -3 7 186 E 
13 102 1~ 3 3 1E7 11 •1' 1~ 11~ 28 -7• 11 161 8 2 8 191 6 

HtL= 7, 3 4 17E 1C' -.3 t-,L= 8, ·3 12 147 g 9 9 174 7 
•11 169 1E 8 5 leO 11 -10 -1~ C 54 •2C• 13 119 2C -19 1~ 148 8 
-1l 50 60 9• 6 152 11 •3 ·1~ 1EB 9 •7 14 113 12 1 11 137 

•9 187 g -3 7 157 11 ·1 •12 E S1 -g• H,La 8, •1 12 143 9 
-a o ss -3e• 8 148 14 1 -11 22~ 7 2 -14 176 a 15 13 111 15 
-1 210 s -1~ H,L= e, -~ -1c 22 48 z•-13 o 51 -za• 1~ 115 12 
•6 33 5t ·1c•·11 El 34 ~~- •9 2SC 9 •8 ·12 19E 7 •5 H,L• 8, 
-s 236 12 -z -10 tss s -~ -e sa 3~ ~1•-11 se 27 2e•-13 161 10 
-4 30 62 -1:• -9 3C 54 1c• -7 274 6 -6 -10 223 E -6 -12 c se 
•3 229 1~ -18 -8 2~C 7 3 •t 0 72 •19• -9 65 18 ~6••11 177 8 
-2 96 17 57 -7 39 57 ~:· -~ 3C9 6 -s -s 268 e 1 -10 62 2~ 
-1 262 e -~ -6 2E4 B 1 -~ ~7 45 11• -1 so 27 33• •9 209 8 
~ G 4~ -2~• ·5 73 21 EG 4 -3 338 6 -~ ·b 301 5 •4 -8 3E 50 
1 zoe e 3 -4 2cE 7 -:u -2 c 7G -a• -s 40 ss 19• -7 250 6 
2 74 sg 35• -3 c sz -s• -1 319 6 -13 -4 311 e -4 -6 40 60 
3 255 7 g -2 zee 7 -z c 48 18 ~s· -3 52 zz 34• -5 247 1 
4 0 ~2 -41• -1 41 =7 32 4 1 ~32 6 -3 -2 311 5 -8 ~4 41 47 
5 241 7 2 C 2SG E •5 2 0 ~3 ·9• -1 0 45 -33• •3 255 E 
6 38 52 -~· 1 ( 51 -i• 3 3~0 7 -2 0 353 s 0 -2 0 51 
1 222 8 3 2 2SO 6 1 4 71 E7 52• 1 56 18 25• -1 26E E 
8 69 24 33• 3 G 56 •8 4 5 31~ 5 3 2 325 5 8 0 3~ 4E 
9 190 g 1 4 z?g E 3 6 41 ~9 24• 3 1~ 42 2• 1 282 E 

10 34 SS ·6• 5 C SG -111• 7. 2E2 7 1 4 308 5 -6 .2. 0 45 
11 16C 11 -z c 2E~ e 4 a 4~ s1 zo• s o 43 -2c• 3 260 e 

HrL= 7. ~ 7 ~9 SC ~1 4 9 2E7 f 7 6 302 5 -0 4 18 45 
•7 117 33 •24• 8 '39 7 2 1C C ~6 •18• 1 G 43 -15• 5 259 6 
•6 139 17 26 9 C E3 ·19• 11 230 6 10 8 26g· 10 1 6 0 4E 
-5 130 23 -29 10 2J3 g -1 12 0 ~9 -15• 9 61 19 43• 7 249 8 
·4 129 16 1~ 11 23 s~ rz• 1~ 1E4 9 1 1J 21e e •14 s 42 47 
-3 181 11 9 HtL= 8, •4 1~ 38 51 18• 11 20 4E •9• 9 202 7 
-2 139 1s 9 -13 130 ze a• HtL= 8, -2 12 203 7 1 10 20 54 
•1 173 14 3 -12 138 11 J •1' 1~1 12 2C 13 51 ~4 24• 11 176 8 

0 147 11 4 -11 1SE 9 1J •13 144 10 7 14 166 13 4 12 14 51 
1 165 13 -~ -10 174 8 ~ •12 143 16 3 HrL: 8, 0 13 174 8 
2 133 15 5 -9 159 9 •6 •11 150 9 •9 •14 110 14 -6 H,L~ 8, 
3 179 19 8 -8 1g1 7 ~ •10 1E9 7 •3 -13 125 1a 9 -11 134 18 
4 143 13 26 -7 200 a 3 -g 1e4 7 •4 -12 112 13 -22 -1~ 132 12 
5 162 12 4 •6 217 E 7 -8 194 6 7 -11 142 21 4 •9 136 12 
6 101 19 -7 -5 2as 7 -a -7 218 6 5 -10 154 g -7 -a 139 13 

·7 151 12 11 -4 226 7 •G •6 204 6 •1 •9 165 8 .1 •7 156 10 
H,L• a, -7 -3 223 1 -4 •5 244 5 5 -a 183 1 -9 -6 144 10 

-1 222 12 -t -2 2~0 11 z -~ 23f s -7 -7 11~ a -9 -s 162 9 
0 76 27 73• -1 239 6 2 -3 231 6 •3 -6 199 6 -8 -~ 155 10 
1 222 11 -o o 229 s 7 -2 2~3 5 -e -s 19E 10 -15 -3 165 9 

H,L: a, -6 1 2S3 6 16 •1 2EO 8 -1 -4 213 E •3 •2 158 10 
•8 143 1~ -~ 2 2~i 6 17 0 235 5 •E •3 186 E -11 •1 191 8 
-7 155 20 •s 3 22e 6 z 1 263 s 4 -2 228 e s o 163 e 
•6 166 17 1 ~ 222 8 •2 2 255 7 4 -1 20E E ·9 1 170 13 
-s 158 14 -13 s 22a 1c 1~ 3 2~2 5 8 o 231 4 4 2 168 9 
•4 168 32 -11• 6 210 7 3 4 2~1 5 2 1 2C~ E •6 3 171 15 
•3 16E 12 •1S 7 19~ 7 •2 5 2~E 6 10 2 23E 7 13 4 158 9 
-2 18 4 18 -7 8 1 e e . 9 - s e 2 o 7 6. 4 3 2 o o 6 1 s 166 6 
-1 182 13 •5 9 1S8 8 •6 7 21E 6 4 4 223 E 7 6 146 

0 203 1C 10 1C 1E4 7 12 8 1S1 6 3. 5 217 f 7 1 162 9 
1 198 12 10 11 1E1 9 1E ~ 191 6 3 6 205 6 •3 ~8 125 12 

-1 
-2 

9 
•13 
-o 

a 
1 

-1 
1 
9 

•23• 
5 

39• 
-7 
16• 

6 

-9 
17• 

•10 
-zo• 

-6 
21• 
10 

-9• 
20 

2 
16 
26 

It 
It 

-1 
-z 
-s 

1 
-s 
-It 
11 

5 
-9 

7 
2 
7 

-3 
1 
7 

-10 

< :.· .~ ...... ·~-· ; - ... 
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STRUCTURE FACTCRS CC~T!~UE[ FC~ 
1.: ( BH4 ) 4 • 0 ( C 2 H ::) 2 • 

I< FOB SG DEL 
9 12 8 12 -3 

I< FCE ~G Cf.l 
-6 17E 8 5 

151 10 
-c. 2:1 12 

10 86 26 -19• -s 
11 124 12 ~ 

-4 

I< FCE 
0 1'=8 
1 1C:9 
2 178 
~.2C8 

4 170 
r; 202 

HtL• 8, 
-7 3 4 s 8 
-6 184 13 
-s o 6C 
-4 161 12 
-3 37 E:4 
-2 182 11 
-1 0 63 

0 204 1C 
1 55 57 
2 215 

3 
21• 

t 
-15• 
•2 E 

-z 

1~ 

21 

-3 176 8 6. 
-7 -2 192 8 

-1 11:1 
0 2 G 1 
1 176 
2 2_;j~ 

3 172 
4 1SC: 
5 170 
6 
7 
8 
9 

184 
126 
173 

-7 
6 e 1t5 

t c 7 1f8 
7 o e 1~7 
B 1 . 9 1~0 

7 4 lC 10~ 

8 if: 11 135 
e 1E 1~ 11a 

11 •1! 1-:,L:: 
10 19 -12 0 

-5 -11 147 
' -1( Q 

PAGE1lt 

!G CfL K FOe SG DEL K FOB SG DEL 
5 2 & 171 7 15 -7 140 15 8 
6 1 7 140 g -1 -6 85 23 -17• 

11 0 8 142 ~ -3 -5 132 13 -17 
6 11 9 1C~ 13 ·12 ·4 102 1E •5 
7 c 10 119 zc 2 -3 172 18 2 
& 10 11 101 14 s -2 133 11 1& 
7 5' H,L~ g, 1 •1 15~ 11 •14 

12 1~ •10 133 13 -2 0 139 8 17 
9 -3 -9 32 53 13• 1 169 15 4 
9 -s -s 140 11 -24 2 11a 12 1 

21 -a• -7 GO 31 47• 3 1E6 g -4 
1C 2 •6 194 8 4 4 124 14 17 
23 1~· -s 39 51 22• s 152 17 3 
9, •1 ·4 187 lE ·6 6 122 17 20 

~3 -zo• -3 54 sg 4C• 7 149 10 11 
1c -13 -2 2~7 e -4 H,L• 10, -3 
i2 -1s• -1 o s1 -s• -9 167 g 22 

3 0 56 
4 2G7 11 
5 72 26 
6 175 1C 
7 0 sc -1:.• 

g' •f 
13 il 

H,L ~ 
-5 154 

10 
11 

-12 

121 11 
14€ 13 
121 12 1 7 

q' -3 
:EE g 

c 52 
11 

8 ·8 0 23E 5 6 •8 56 36 30• 
~ 49 •iS• 1 0 E~ -s• •7 166 10 •3 

-7 22~ 7 2 2 215 7 5 -6 0 52 -24• 

-9 183 
-a 

-4 162 
•3 16 5 
•2 14 7 
•1 177 

(~:·" ~ i~~ 
2 14 E 
3 15 6 
4 14 3 
5 151 

Htl = 
•9 178 
-8 42 
-7 199 
•6 0 
-5 216 
-4 0 
-3 239 
-2 0 
-1 245 
'0 &2 

1 231 
2 0 
3 239 
4 14 
5 218 
6 67 
7 210 
8 0 
9 18 5 

C .. ·., H,L: 
.,. -11 10 6 

-10 121 
-9 13 8 
•8 181 
-7 132 

-11 -E 21 47 9• 3 63 2~ s1• -s 174 9 -12 
15 :!J ·1C 1~9 13 3 -~ 233 
12 5 -9 C 7E •2E• -~ ~3 
19 13 -8 zo~ 10 -s -3 23S 
12 11 -7 1E ~C: 2• •2 ~E 
12 11 -6 228 7 -~ -1 2€5 
1C 22 -~ :3 2~ 3!• C ~E 
13 11 -4 2S5 E -2 1 2€0 
24 -~ ·3 E2 3S 4~• 2 5~ 
12 1: •2 2E1 E •7 3 251 
14 ·3 -1 G 58 •3• ~ 11 

9, -5 0 2E7 6 -~ ~ 2~9 
10 -z 1 35 se 31• E 43 
5E 1~• 2 ZE9 9 C 7 231 

9 · ~ 3 E3 19 45• 8 ~3 
61 -1a•· 4 25E 6 , u 9 te7 
24 -E 5 50 29 29• 10 !9 
55 -11• 6 ~27 6 -3 11 1~E 

8 7 7 58 25 45• 12 27 
68 •19• 8 223 6 12 ~,L: 
10 1c 9 41 49 14•-11 g3 
4S 47• 10 164 1E -~ •10 111 

7 -2 11 58 60 32• -9 118 
53 -16• 12 141 13 -15 -8 145 

7 1 H,L= 9, -2 -7 150 
66 4•-12 9C 17 •18• ·E 1~9 

g -3 -11 1~1 11 -3 -s 1~e 
32 48•-10 109 23 -3• -4 179 
12 13 -9 151 19 -4 -3 1~7. 
53 -22• -8 1~7 g 7 -2 171 

9 4 ·7 1E7 8 •7 •1 1!4 
g, -4 -6 155 8 -3 0 1~0 

15 2 -s 1g9 11 7 1 17c 
34 ·23• -4 1E4 . a 1 2 te~ 
11 1C •3 1g6 6 -2 ~ 143 

8 2c -2 173 7 -~ 4 1ES 
11 ~~ -1 1SO 7 •9 5 154 

6 -4 4 195 17 1 -4 41 57 9• 
46 25• s ~7 49 31• -3 186 8 -11 

1 -1 6 1s1 e -3 -2 61 27 31• 
EC 28• 7 0 SC •14• •1 197 8 •9 

6 8 8 170 14 6 0 58 30 36• 
37 33• 9 a 57 -1a• 1 210 · 8 3 

5 2 10 128 15 -7 2 0 60 -32• 
3C ~9• H,L: 9, 2 3 203 g 6 

5 4 -7 114 15 -4 4 75 47 42• 
44 -7• -6 109 16 7 5 180 19 -7 

6 1 -5 132 13 ' 8 6 40 49 16• 
55 22• -4 115 1~ -4 7 179 8 8 

6 8 •3 131 13 1G 8 ~ 51 •27• 
47 24• -2 145 1E 18 9 157 g 12 

9 ·4 •1 151 12 10 Ktl• 10, •2 
EO 3g• 0 125 1G -2 •9 100 15 11 
19 -4 1 152 1C · 12 •8 131 11 5 
51 7• 2 128 13 1 -7 115 12 12 
9. 0 3 116 14 -6 -6 153 9 9 

11 -3 4 112 20 -6 -5 100 15 -9 
13 -8 5 12~ 13 -1 -4 183 9 24 
17 3 & 88 19 -14• -3 105 13 -5 
10 -o 7 128 12 10 -2 175 e 1 

9 10 Htl= 10, -5 •1 136 10 17 
9 -a -5 32 57 6• o 166 6 -4 
8 11 -4 172 11 -8 1 128 9 9 
7 8 -3 57 51 29• 2 171 13 2 
8 6 -2 196 9 8 3 135 9 23 
8 -s -1 44 5s tE• 4 168 e 9 
8 -10 0 192 18 8 5 96 14 •14 
7 6 1 1a 5E -to• 6 138 10 -1 

10 12 2 194 12 5 7 91 16 •12 
14 3 3 64 73 36• 8 115 12 •11 

8 -9 4 196 8 16 9 103 13 14 
10 •4 5 30 54 3• Htl= 10t •1 

8 5 H,L: 1C, -4 •9 46 53 25• 

•· 
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STRUCTURf. FACTCR.S CCt-T!t-.iUE(j F(f 

~(8H~)~.O(C2H~)2. FAGE15 

c··-~ 
K FOB SG CEL K FCB SG CEL I< FCB SG DEL K Fee SG DEL K FOB SG OEL 

•13 15 ~ 11 4 1 129 11 -o 
.... ·: .. -7 S1 Sl 33 4 2 75 20 5• 

•6 16 8 g .. 3 1~6 H 1'J ~ 

-5 32 72 ~· H,L: 11t -1 

-~ 17 5 8 -3 -2 ·C: 
~ ... S4 14• 

-3 c 51 -33• -1 13c ~4 ·2" 
-2 18 2 8 -8 0 S6 2E 25• 
-1 &5 23 3a• 1 143 17 t 

~ 0 20 & 5 5 2 0 eg -3:• 
1 0 ~8 -2<::• 
2 18 ~ 7 -7 

"' 3 ~5 ~8 12• 
~ 19 3 7 14> 
5 39 6C 1 ~· 
6 17 6 8 ~ 

7 ~2 S7 2'-· 
8 1&3 8 14 
9 74 19 53• 

11, L = lOt .. 
-7 10 0 17 -1-'3 
-6 92 21 -3• 
-s 124 12 -'+ 
-~ 115 13 21 
-3 12 5 12 -11 
-2 116 15 1.:. 

c---· ·1 15 6 1C 3 ... 
,~ 0 10 3 12 -H 

1 17 5 8 23 
2 110 12 -~ 

3 130 21 •;: 

4 68 22 -27• 
5 1~6 g 17 
6 112 1~ 17 
7 13 5 10 16 

H,L: lOt 1 
-~ ItS 5S 3~· 

•3 134 13 -11 
-2 0 sc -17• 
•1 147 12 -11 

0 ~0 4E: 15• 
1 155 10 -2 

~- 2 0 53 •1E• 
3 147 10 2 
~ 65 26 41!• 

·r: H,L: 11t -3 
-3 61 33 2s• 
-2 129 13 •14 
·1 0 ss -3~· 

0 1~8 14 . ... 
1 74 22 ~~ . ... o 
2 14 5 22 2 

C·- 3 49 53 1 ::-:• ... 
H, L = u, -2 

·3 122 13 -.... 
-2 &6 30 ·4· 
-1 110 21 -1'!• 

0 99 12 2::: 

. · ....... :· . .... ~ ... 



u J j I 

This report was done with support from the United States Energy Re­
search and Development Administration. Any conclusions or opinions 
expressed in this report represent solely those of the author(s) and not 
necessarily those of The Regents of the University of California, the 
Lawrence Berkeley Laboratory or the United States Energy Research and 
Development Administration. 



.. 
TECHNICAL INFORMATION DEPARTMENT 

LAWRENCE BERKELEY LABORATORY 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 




