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 THE CRYSTAL STRUCTURE OF [XeF3]+[Sb2F]]]'

by
D. Mckee, A. Zalkin and N. Bartlett

Received:

ABSTRACT

Xenoﬁ tetrafiuoride is a poor fluoride ion donor, forming complexes

only with the strongest Lewis acid, antimony pentafluoride. The compound

8.237(5), b = 9'984(20), c = 8.004(5) &,
117.05(21)°, ¥ = 634.9 £%, z = 2, d_

= 72.54(5), B = 112.59(7), y

33;98:gm cm"3.‘ Refinement has proceeded satisfactorily in space group P1,

using three dimensional graphite monochromatized MoKd X-ray data. With
anisotropic température factors for all atoms, a final conventional R

factor of 0.035, for 1823 1ndependent reflections, for which I > 30(1),

‘was obtained. The crysta] structure contains discrete XeF4'2\>bF5 un1ts
3and is consistant with the salt formulation, XeF3 SbZI]] . The T-shaped
_cat1on is p]anar lying in the same plane as a forth fluorine atom, which

'makes a c1ose contact of 2.50 & to the xenon atom, 'This F atom, although

part of the SbyFy,” ion, has a Tonger Sb-F bond of 1.90 R. The other Sb-F
bonds of the anion are in the range 1.84-1.86 R, The xenon atom interacts

with other fluorine atoms of the anion. The shape.of the cation and the
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‘nature of the interaction with the anions are consistant with a trigonal

bipyramidai'model for the Cation, in which the two non-bonding valence

electron pairs occupy equatorial sites.

"EXPERIMENTAL SECTION

The 1:2 XeF4-SbF5 complex was made as described in the atcompanying
paper.] Cryéta]s weré_grown by burying a Pyrex bulb containing a solution
of XeF, in excess SbFS, in a sand bath hot enough ( <~ 50°) to accomplish
compTete so]ution. The temperature of the bath Waé reduced over a two
day period tb foom temperature. The SbF5 was distilled at room temperature
from the yellow crystals under dynamic vacuum tovtréps held at -196°.
Pumping was‘continued for several days to thoroughly dry the cryétals.

A Raman spectrum of a conglomerate of crystals showed that they were the

1:2 compound].

CRYSTAL  DATA

XeF4'ZSbF5 (mo1. wt. 640.8) is triclinic with a = 8.237(5), b =
9.984(20), ¢ = 8.004(5), o = 72.54(5), g = 112.59(7), y = 117.05(21)°,
V=53.9 R, z~2, d =3.98gnon>, and F(000) = 569.86. Single

crystal precession and Weissenberg photographs indicated that the space

group is triclinic. A Delaunay reduction of the cell chosen’failed to

show additional symmetry. The structure was successfully refined in the.

space group P1.

X-RAY MEASUREMENTS

A clear, rough1y cubic crystal of edge 0.10 to 0.15 mm was chosen

for data'collection. A Picker automatic four circ]e'diffractomete},




equipped with a fine focus Mo anode tube, was used. High angle reflections

were accurété]y centered at a take off angle of ~ 2° and were used for a

- least-squared refinement of the cell parameters. Data were collected and

treated as described in a recent artic]ez. A complete hemisphere of data

* was collected for 26 < 55°, Intensities of three standards were collected

" at intervals of every 200 reflections. A total of 2662 intensity data

were recorded.

STRUCTURE REFINEMENTS

The least-squares program used in the structure refinements has

been desCribedZ. Scattering factors for neutral f]Uorine, xenon, and

antimony were used as given by Doyle and Turner3._ Anamolous dispersion -

factors Wére given by Cromer and Liberman4.

| Sincé the intensities of the standards were observed to diminish
(finally to 85% of their original values) in a regU]ér and nearly isotropic
manner, the data were scaled linearly between each pair of standards.
Associated with this decrease we'a]sb noted a decreqse-in the parameters

b and y (which were in the end reduced by .02 R ahd‘.Zlé from their initial

‘values). Broadening of the omega scans of the standards from .10 to .35°

was also observed. The positions of the heavy étoms were determined from

a thfee dimensional Patterson‘synthesis. These positions werevsubjected

to least-squares refinement as xenon atoms, after which it was possible

 to separate the antimony atoms by exp]oiting-température factor differences.

The positions were}then further refined. A difference Fourier revealed
positions: for 12 of the 14 fluorine atoms. Leést-squares refinement of

these positibns was followed by another difference Fourier which revealed

~ the positioné of the final two fluorine atoms. Refinement of all these
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positions,vwith anisotropic temperature factors, resulted in a conven-
tional R factor of f06. |

Examination of the observed and calculated structure factors showed
that the poorest agreement occurred with the low angle, high intensity

reflections. Since absorption and extinction corrections could not be

re]iab1y made, the lower angle data (sin8/A < .32) were given zero weight o

in the finai_léast-squares refinements. This proceedure resulted in
R =0.035, R, = .03; and a standard deviation for an observation of unit

weight of 3.7. The number of non-zero weighted data in this refinement

was 1823. }The positional and thermal parameteré,rreported in Table I, are

from this refinement. Observed structure factors, standard deviations
‘and differences in Table II are given in the microfilm version of this
paperﬁ The highest peak on a final difference Fourier proved to be only |

2 é/A3; Table 111 gives chemically significant'distances and angles. .

DESCRIPTION OF STRUCTURE

The xenon atom is close-coordinated to three F atoms which define

an approximately T-shaped species. The remaining atoms define an SbZF]i o

unit‘which consists of two approximately octahedral SbF6 groups, sharing . a
comwon F atom, such that the angle Sb(])-F—Sb(Z).is‘ﬂ55.4(2)°. The
bridging Sh-F interatomic distances (average distance - 2.02 ﬂ) are

significantly longer than the non-bridging, with the exception of that -

F atom (F(2)) which makes a close approach, of 2.50(1) K, to the Xe atom.

The interatomic Sb-F(2) distance is 1.90(1) A. It is of interest thqtlthe
F atom which makes this c]ose_approach to the Xe*atom, is in cis relation-

ship to the F atom of the Sb(1)-F-Sh(2) bridge.




T

The Sb,F species seen in this structure is similar to those

2 11
previously reportcx16’7, but the XeF3 species is novel. Only the bridging
Sb-F distances differ significantly from 1.85 A, _

As Figufe 3 illustrates, all four atoms of the XeF3 species are in

the same plane, but, furthermore, the F(2) atom of the szF]] unit, which

" makes the close approach of 2.50 R to the Xe atom,is also in the same

plane. Three other Xe contacts, to F(13), F(3)vand~F(7), of 2.94(1),
2.97(1), and 3.04(1), respectively, are made betweeh'formula units, as
may be discerned from the stereogram given as Figure 2, in conjunction

with Figure la.

DISCUSSION

The observed structure is consistent with the salt formulation XeF3+

5b2F1]f°, Other SboFq1 salts reported6’7'hithert00'are XeF+Sb2-1}" and

The Sb2F1]' jon geometry has been discussed by Lind and

! o
Sb,Frq”
6

BrF4

Christe’. The former salt is also of interest in that it defines the Xe(II)

cation XeF'.

A]tthgh the short in-plane contact of 2.50(1) A between the X0F3+

“ion and the closest F atom (F(2)) of an anion could be represented as an

indication of.some covalency, the ionic model pkdvides‘a simple and
direct accounting for the obscrved structural featurcs, if due allowance
1srmade for the polarizing character of the cation.

No matter which bonding model we use for the,XeF3+ catiénég, we
conclude that two non-bonding valence-electron pairs of the‘xenon‘atom
are not involved in bonding. If we allow the two?non»bonding valence-

electron pairs to be sterically active then they w1]], with the three
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F-ligands, constitute a five coordinate arrangement for the xenon atom.

As with'the'hajority of five-coordinate non¥transition element compounds,

we might therefore expect the geometry to be based on a trigonal bipyramid9 .

Since the species ClF; and BrF; (which are e]ectronica]]y related to XeF35
are T-shabed‘o’]]; we could therefore anticipate that the XeF3+ non-bonding
pairs would be in the equatorial plane as illustrated in Figure 4. Such
a cation wou%d be far from spherical in its polarizing effect en anions.
Indeed, the screening effects and rep]usive effects of the non-bonding |
e]ectron_pairs and the F-ligands should result in a negatively charged
species (such as a F-ligand of an anion) making an}approach to the tfff
angular faces containing the two non-bonding electron pairs, as il]ustfated
in Figure 4. It is significant that the F(1)-Xe-F(2) angle of Figure 3 is
1S4° and not 180°, and that all four F atoms close to the Xe atom are in |
the eame plane. |

It is instructive to compare XeF3 w1th XeF" and XeF5 In XeF' we
have three non-bonding valence-electron pairs, therefore the xenon

coordination. is pseudo tetrahedral as illustrated in Figure 4. Th1s model

indicates that a negatively cﬁarged‘species appfbeching XeF" would 'see
the greatest positive charge when placed on axis jﬁéﬁg»to the F-ligand.
This model daccounts for the geometry of the X0F+Sb?F]]' arrangement,

reported by Peacock and his coworkers and for the structure of XeF Rur6

12a

recent]y determined in these 1aborator1es On the other hand, the 

XeF5+ ion'possesses only one non-bonding xehon valence—electron pair and
the xenon coordination is pseudo octahedral. The‘cfystal structures of
the XeF5 sa]t';]2 13,14 1§¥e in excellent accord with the maximum po]ar1z—
ing capability of this ion being directed in a cone_about the symmetry axis

as shown in Figure 4.




Ne, therefore, believe that the XeF3 species seen in the XeF3+Sb2F]]'
structure represents'the geometry of the cation XeF3+ We anticipate that

. the close similarity in shape observed for other 1soe]ectron1c species, e.qg.

SF 3 and PF, (ref. 2), and Xer and IFg (ref 12a), w1]1 hold for XeF3 and
IF; and that the F(equator1a1) I-F(axial) angle will aga1n be close to 80°.

As may be seen from Table IV and Figure 2 the axial bonds 1n;XeF3 R
C1F, and BrF, are significantly longer than the equatorial. Ali bonds

3 3

are shorter than in XeF4, where Xe-F = 1.95 /\16

Evidently the equatorial
F-]igand is more strongly bound than the axial ligands. This is in accord

]7, in which the axial bonds are formu-

with the Pimentel and Rundle models
lated as three center bonds (with the bonds amounting to singlie electron
bonds) and the equatoria] bond represented as an eiectron—pair bond. Al-
ternatively the greater length of the axial bonds can be attributed, on the.

9 ta Lhe greater repulsive inter-

basis of the electron pair repulsion model,
action of the axial-F ligands with the non-bonding electron pairs (which
are at 90°); the equatorial ligand is at 120° from those electron pairs.
The 1dngd1of the,eqeatoria1 Xe-F+ bond compares closely with that
of'Xe—F+, as predicted]g on the basis of the Xe-F bonds in XeF2 being of
bond order 0.5, and with that observed aneF SbZF]] 7 This is certainly
'consistent with an electron-pair representation. The axial Xe-F bonds
are significantly shortef than Xe-F in XeF4, but this shortening can be 
attributed to increase in the Xe-F bond polarity foi]owing the less of F~

and consequent increase in the effective positive charge of the xenon atom.
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NOTE FOR PRINTER:

Observed Structure

+ -
for XeF3 Sb2Fll-

=192~

Table II will appear only in the microfilm version

of this paper.

Table II

Factors, Standard Deviations,'gnd Differences (X1.0)
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OBSERVED STRUCTURE FACTORS, STANDARD DEVIATIONS, AND DIFFERENCES (X 1.0) FOR
XEF3 SB2F1l CF(0,0,0) = S6C

FOB AND FCA ARE THE OBSERVED AND CALCULATED STRUCTURE FACTORS.
SG = ESTIMATED STANDARD DEVIATION OF FOBe DEL = /F0OB/ - /FCA/.
* INDICATES. ZERO HEIGHTED DATA.

L FOB SG CEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL
HyK= 0, 0 -6 5 3 1= HeK= 0y 6 1 39 0 2 -3 S$2 0 =D
1 39 O 4 -5 60 1 5 =7 35 1 1 2 22 0 1 -2 5 &6 4%
2 44 0 1 -4 12 2 2 ~6 14 1 1 3 11 2 0 -1 20 .0 -0
3103 1 5 -3 23 0 S =5 36 1 =1 4 26 1 1 0 64 1 2
4 58 0 1 =2 106 1 =2 =4 42 0 =2 5 18 1 -0 1 0-6 -0
S 5 0 =5 =1 94 1 -4 =3 40 O 3 6 3.5 —-1= 2 s 2 1=
6 95 1 3 0 27 1 -0 =2 67 0 -1 7 & 3 5 3 64 0 3
7 €1 0 -3 "1 44 0 =3 =1 17 1 1 HyK= 0, 10 4 21 2 1
8 14 O 3 2 11 3 -6 0 89 1 =6 =3 4 5 3% HyK= 1, -8
9 10 1 -1 3 47 2 -3 1 76 1 -8 =2 46 O 4 -8 21 1 1
"HeK= 0, 1 4 57 0 4 2 43 1 =2 =1 4 7 2% =7 45 0. 1
-9 2 6 2 5 37 1 6 3101 0 O O 4 5 -0% -6 2 4 0%
-8 17 1 2 6 56 2 5 4 28 1 3 1 62 0 4 -5 56 1 =1
-7 23 0 1 7 36 0D -0 S 55 0 2 2 19 1 1 -4 27 0 =2
-6 19 1 .3 8 3 4 =2 6 31 0 -1 3 17 O 2 -3 25 1 -1
-5 36 1 7 9 21 0 -3 7T 6 2 5% 4 37 0 0 -2 69 0 O
-4 45 1 -2 HyK= 0, 4 8 51 0 -1 s 35 0 3 -1 11 1 3
-3 25 0 0 -8 7 1 =2 HeK= 0y 7 6 13 1 3 0 36 1 -1
-2 41 0 -2 -7 61 O -1 -6 24 0O -O. H,K= G, 11 1 46 0 =1
-1 41 1 0 -6 27 1 =4 -5 S6 1 4 -1 9 3 3% 2 43 1 2
0 7 4 =2%%-5 40 0 © -4 T 2 2* 0 0 4 -3%* 3 31 1 -1
1 29 0 -0 -4 51 0 O -3 37 0 -1 1 26 1 4 4 29 1 2
2 34 0 1 -3119 0© 6 -2 60 1 1 2 10 1 1 5 32 1 0
3 40 1 7 =2 78 0 -1 ~1 8 1 0 3 14 1 5 HyK= 1y =7
4 5 2 1* -1 81 1 -1 0O 5 3 2% 4 8 2 =2% -9 15 1
s 4 3 —4% (Q 135 1 =12 1 63 1 -1 HeK= 1,-12 -8 27 1 =0
6 36 1 4 1 59 1 =2 2 59 1 =2 -2 10 1 4 -7 37 1 -4
7 43 0 -} 2 55 1 -0 3 36 0 1 -1 6 4 2¥ -6 24 0 -2
3 6 2 5% 3 140 |} 5 4 36 1 -1 HeK= 1,~11 =5 17 1 5
9 20 1 -1 4 10 ) 6 5 34 O 0 -5 8 5 T* =4 67 O 4
HyK=" 0, 2 S 46 0 -0 6 17 1 2 -4 21 0O 4 -3 57 0 -1
-9 15 1 =2 6 64 1 -4 7 8 1 0. -3 32 o0 3 -2 8 2 -2=%
-8 12 1 -8 7 32 1 -4 8 13 1 0 -2 1 6 =3%-1 32 0 -1
-7 85 0 -4 8 52 0 =5 HyK= 0y 8 =1 19 1 1 0 72 0 -0
-6 43 .1 4 9 0 6 -1% -5 34 1 1 "0 50 1 5 1 9 1 3
-5 50 0 1 HyK= 0y 5 -4 25 1 1 1 7 3 2% 2 8 1 32
-4 72 1 1 -7 12 1 -0 -3 6 2 1*= 2 8 1 3 3 57T 0 -1
-3 174 3 0 -6 22 1 -1 =2 61 1 2 Hy K= 1,-10 4 22 0 -1
=2 29 0 -2 =5 45 0 3 -1 3 4 3% -6 13 1 0 5 18 1 0
~1 47 1 =2 ~-4 2 5 -1 0 41 1 C -5 22 1 2 6 46 0 3
0 237. 6 =36 =3 30 0 9 1 59 0 =3 =4 20 0 -0 HyK= 1y -5
1 16 1 4 =2 99 D 1 2 29 1 -2 =3 37 1 3 =9 33 0 -3
2 29 0 ~-1 -1 81 O -1 3 32 0 1 -2 32 0 3 -8 31 1 =2
3168 3 11 0 30 1 -1 4. .46 0 4 -1 0 6 =-2%# -7 31 0 3
4 65 0 -0 1 42 1 =2 S 49 0 1 0 «0 ) 0 -6 23 0 9
5 79 0 -7 2 42 1 -1 6 25 1 =1 1 17 1 2 -5106 0 2
6 91 1 1 3 23 2 2 7 7 2 =3% 2 16 1 1 -4 60 0 =1
7 53 0 4 4 72 1 -1 MsK= 0, 9 3 25 1 3 -3 11 2 1
8 34 O 1 5 49 0 3 -4 8 2 -0 HeK= 1y =9 =2.120 1 =4
9 11 1 -4 6 44 1 0O -3 15 I+ =0 -7 30 0 2 -1 33 0 =1
. HeK=_ 0, 3 T 24 0 =2 =2 5S4 1 6 =6 21 O 2 0 58 0 =2
-3 25 1 2 8 10 3 =5+ -1 11 1 1 =5 12 1 -2 1 111 1 =4
=7 20 1 -3 9 24 0 4 0 6 1 2 -4 44 ] | 2 48 0 -4
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-2

1
NN

-2

2

VAN WN -

-9

-4

-7
-6
-5
~4
-3
-2

0
1
2
3

Hy K=

FQOB
<0
29

123

59
33
30
117
110
65
34
262
69
19
261
14
104

SG DEL

0

0
2
0
)
(4]
0
0
0
1
0
0
0
1
2
0
1
0
1l
1
0
1
0
1,
2
2
0
1
2
]
5
0
0
0
0
0
1
Q
0
3
0
0
2
1,
0
0
1
0
1
0
0
0
0
1
0
1
0

2

2

5%
-2
-2
-4

-2
3
13
L
-3
2
-2
[e2 4
-4
0
1
3

=6

-3
3
-1
-1
6
-3%
3
6

1%

O(D«)N"J‘ﬁ"

NN - - -

COAr L OONMOOOOOOOOOOD0D

-

O0DO0OOrJ0OOHOOONOOOHGOD ™

DEL

L FOB SG OEL
2 52 O 1
3 37T 0O 2
4 108 0 -8
S 64 O 0.
6 18 1 1
T 36 1 6
8 28 0O 3
9 2 5 =2%
HeK= 1, 4
-8 3 8 3%
-7 38 0 -0
-6 54 O 2
-5 29 0 5
-4 81 1 1
-3 S50 0 -2
-2 69 0 -3
-1125 0 -3
0 26 0 -2
1112 0 -3
2 76 Q0 =2
3 93 0 3
4 58 1 (1]
5 29 ¢© 1
6 67 0 -0
7T 8 1 0
8 17 1 -4
HeK= 1, 5
-7 43 O 3
-6 9 3 =0%
-5 39 . Q0 -1
-4 46 O 1l
-3 28 0 2
-2 38 0 -3
-1 62 0 =}
g 41 0 -1
1-31 0 -1
2 21 O -1
3 43 ) 3
4 41 O 1
S 33 1 1
6 11 1 -5
7 29 1 4
8 17 1 =2
Hy K= ly 6
-7 31 1 1
-6 33 0 -0
-5 8 2 -3%
-4 771 0 0
-3 15 1 1
-2 33 0 0]
-1 83 0 -2
0 29 0 -1
1 62 0 -1
2100 1 -1
3 718 0 -0
4 29 0 -3
5 33 0 1

L
6
7
8

-6
-5
-4

-2
-1

oOVMPWN-D

7

-5
-4
-3
-2
-1

0
1
2
3
4
5
6
7

-4
-3
-2
-1

FOB SG DEL
‘60 O 3
11 2 4

2 5 =3=%=
HeK= ] 7

8 2 -l=*
26 0O 1
44 1 2

9 2 2%
15 0 =2
38 0 2

2 8 1*
13 1 1
13 1 2
33 0 =2
14 1 -0

6 1 1%

2 4 =3x%x
13 2 1
HeK= ) 8
17 1 -1
64 0 5
6 2 -0%

5 3 4%
65 1 3
12 1 =2
24 0 2
77 0O L
47T 0 1
14 O 3
30 00
51 0 .3
12 2 =—4%
HeK= 1 9
27 1 3

12 2 3%
0 5 =-2*
20 90 4
0 4 -2%

9 1 1

9 1 3

5 2 *

7 3 2%

5 6 2%

5 2 0
HyK= 14 10

0 5 =-b6%
539 0 : 8

6 2 0=

8 4 2%
54 0 4
25 0 5
17 2 2
HeX= 2,=-12
2% 1 3
0 5 =3%
21 1 3
10 1 3




OBSERVED STRUCTURES FACTORS (CONT) FOR

XEF3 SBZF11

L FOB SG CEL

o 8
- HeK=
-6 38
-5 32
s -4 11
};\ ‘ -3 27
\ -2 48
N -1 7
0O 15
.1 62
2 4.
HoK=
-7 32
-6 9
-5 7
-4 49
-3 10
-2 13
-1 40
0 28
1. 14
2 31
3 23
HyK=
-8 10
-7 10
-6 48
-5 24
-4 14
-3 32
-2 68
-1 15
Q0 14
1 b6
2 8
3 23
4 47
H ? K=
-9 18
-8 28
-7 57
-6 34
-5 6
-4 95
i -3 0
-2 16
-1 89
~# 0 34
1 23
2 49
3 43
4 6
5 26
H '] K=
-9 26
-8 10

f
~
v

SO O MNI N o OO O i e s NO O e

1 3
2911
0 -0
1
2

CrFHMHEOFMMONOICORNOMMOO
}
o
#

' § | (I} [
OQWNOODINNNOMPRNRMOUL W

}

SE=NOF=OO0CDO -~
-

' ] i
-~ W

L FOB SG DEL

-6 47
-5 11
-4 25
-3 47
-2 53
=1 31
0 S
1 61
2 28
3. 27
4 48
5 10
6 37
" HyK=
-9 16
-8 49
-6 42
-5 34
-4 122
-3. 4
-2 10
~1 165
0 66
-1 20
2 18,
3 33
4 10
5 45
6 39
7 6
HyK=
-10 12
-9 10
-8 5
-1 6
-6 28
-5 7
-4 44
-3 16
-2 10
-1 82
o .8
1 69
2 97
3 36
4 39
5 21
6 52
7 12
Hy K=
-10 24
-9 20
-8 67
-1 15
-6 63
-5

0
0
0
6
2
0
0
o
0
1
0
0
2
2
1
1
2
5
gy
1
o
0
0
0]
1
0
1
0
o
0
1
1
2
0
1
1
0
0
0

(4]

0

1

14

1
0
Q
o)
(v}
2
(9]
1
0
1
2y
1
1
1
1
1]

-1

-0

1
0
-3
-1
3%
1
2
-2
3
2
2
-6
-2
-4
-3
1
3
2

1* -

-4
-8
-2
0
2

-0

-15-

L FOB SG DEL

-4 167
-3 20
-2 48
-1 149
o] 3
1. 48
2 143
3 78
4 30
5 38
6 36
7 16 .
H'K=
-10 9
-9 9
-8 13
-7 ]
-6 18
-5 68
-4 79
-3 69
-2 13
-1 134
0o 15
‘1 52
2 105
3 73
4 21
5 64
6 57
7 14
8 14
HsK=
-10 15
-9 29
-8 71
-7 62
-6 73
-5 90
~4 167
-3 104
-2 20
-1 225
0 30
1 37
2113
3 52
4 62
5 47
6 23
7 25
8 5
H’K=
-10 14
-9 16
-8 25
-7 36

Or=oOrHOHOOOOOONFHULUINRNMFMNOAOOOOMONOOD I

-

CQOFNMNNWNMFHOMMOHMOHRONOOOOOOO N M

3
2
-1
-9
2
3

10

-3
1

-6

-4

-3
2

-]%
3

,-2*

-7
2
1
3

-1

-8

-2

~0

-0

L FOB SG DEL

-6 27
-5 55
-4 82
-3 56
-2 83
-1 169
g 45
‘1 46
2 5
3 59
4 16
S 74
6 58
7 11
8 21
Hy K=
-9 21
-8 70
-T 37
-6 84
-5 58
-4 101
-3 128
-2 0
-1 159
0 66
1 92
2 125
3 3
4 90
5 46
6 11
7 43
8 11
H, K=
-9 21
-8 16
-7 24
-6 65
-5 56
-4 102
-3 40
-2 49
-1 71
0 56

1 54
2 197
3 31
4 6
5 5)
6 38
7 14
8 26
Hy K="
-9 27
-8 53

-7 3

NOCOOOCOOOOOHDONNHOHOOOO00OO00O
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‘L FOB SG DEL
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0
1
2
3
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5
6
7
8
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-5
-4
-3
-2
-1

O~NOVMPWNMO
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48
41
159
13
45
70
93
111
73
103
21
2
58
10
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14
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31
23
41
62
81
49
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OBSERVED STRUCTURES FACTORS (CONT) FOR
XEF3 SBZFII

L FOB SG CEL

—2 6
-1 33
o 11
1 34
2 23
3 10
4 13
5 18
6 8
7T 17
H'K--
-7 25
-6 62
-5 22
-4 17
-3 85
-2 15
-1 22
0 105
1 48
2 24
3 61
4 60
5 24
6 21
7 47
HyK=
-6 17
-5 14
-4 8
-3 14
-2 12
-1 9
(o] 6
1 5
2 5
3 16
4 14
5 6
6 11
HyK=
-5 17
-4 29
-3 69
-2 0
-1 3
0 67
1 14
2 21
3 a4
4 4]
S 19
6 17
H' =
-3 3
-2 16 -
-1 18

1 4
(o] o
1 4
0 1
o -1
1 5
1 3
1 6
1 4
1 =2
2y 6
0o -1
o 2
o0 -1
1 3
0 -0
1 2
0 3
1 -1
0 -4
0 2
) 2
0 5
0 -4
1 1
o 2
2y 7
2 2
1 2
1 6.
0 4
3 1*
2 .5
3 1=
3 2%
3 3%
2 -3
2 1
2 =2
2 -1
2y 8
1. 0
1 2
1 6
4 -0
4. 3%
1 5
3 0%
1 3
o ‘1
1 4
I -1
2 1
2y 9
6 3%
1 2
1 2

L FOB SG DEL

L FOB SG DEL
0 7 2 -2+ -8 8
1 16 0 2 -7 41
2 13 1 3 -6 82
3 10 1 -1 -5 30
4 11 3 =25 -4 9
HiyK= 2, 10 "=3 104
-1 4 8 3% -2 40
0 45 1 6 -1 20
1 6 2 2 0 66
2 21 L 3 1 16
(HeK= 3,-12 2 &
-5 7T 1 6% 3 23
-4 11 2 2 4 32
-3.27 1 1 5 13
-2 12 1 ‘0 HyK=
-1 5 2 1% -9 13
O 30 0 2 -8 17
HyK= 3,=11 -7 12
-7 16 1 0 -6 38
-6 9 1 1 -5 s9g
-5. 36 1 =2 -4 7
-4 34 0 0 -3 715
-3 30 0 1 -2 12
-2 20 2 3 -1 18
-1 52 0 3 0 92
0 19 1 3 1 26
1 14 1 2 2 45
2 41 1 1 3 44
HeK= 3,4-10 4 59
-8 6 2 =-2% 5 23
-7 19 1 -3 & 15
-6 57 o -1 HeK=
-5 0 4 =3%-10 50
-4 7 1 1 -9 4]
-3 51 0 -2 -8 17
-2 12 2 2 -1 52
-1 5 2 =2¢ -6 97
0 51 1 1 -5 27
1 39 1 1 -4 31
2 7 2 3% -3 131
3 26 1 0 -2 17
Hy K= 3y, -9 =1 21
-8 31 0 -2 0 98
-7 0 7T <=1x 1 6
-6 24 0 -1 2 8
-5 48 0 -1} 3 43
~4 29 0 2 4 34
-3 43 0o =2 5 13
-2 4 T 0% & 20
-1 46 0 -0 ‘HyK=
0 41 1 3 ~310 21
1 24 0 -3 -9 21
2 48 0 0 -8 8
3 26 0 1 -1 38
4 35 1. 2 -6 47
HyK= 3, =8 -5 7
-9 42 0 =3 -4 44

4

Y]
o
0
8
(¢}
o
0
0
1
3
0
1
3
3y
1
1
1
0
o
2
(1]
1
1
o
0
0.
1
1
0
1
3
0
0
1
1
0
0o
0
1
1
Q
1
1
1
0
0
1
1
3
1
0
2
0
0
1}
o

5% -3 145
=2 =2
1 -1 18
-1 0123
3 .1 4%
-6 2 36
1 3 102
-5 44 11
-2 5 17
-5 &6 24
1% T 44
-1 H'K=
2 ~-10 52
~-0® -9 29
=7 ~8 43
-3 -7 72
1 -6 90
1 =5 51
1 =4 36
-1 =3 146
2% -2 71
-3 -1 8
1 0 85
8] 1 8
-4 2 68
0 3 43
4 4 32
S. 5 32
1 6 11
-1 7 S
2 HeK=
-6 -10 31
-4 ~9 31
-0 -8 .11
-2 -7 81
-3 -6 4]
l1 -5 13
1 -4 115
1 -3 212
Q -2 21
-0 =1 24
1 0 67
-6 1 62
0 2 10
-0 3 155
-2 4 75
4 5 24
-2 6 35
-3 T 44
-5 H'K=
=2 ~10 a3
-0 -9 8
~l1% -8 5]
-1 -7 65
2 -6 58
-4 -5 114
0 =4

0

4
1
1
]
1
1
0
1
2
0
3,
Q
1
)
1
o
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0
0
1
o
1
0
(V]
o
1
3
8
3
1
0
1
4]
0
0
o
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o
0
]
0
2
1
0
0
0
8]
3,
1
1
1
0
0
0
1

L FOB SG DEL
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1
-16
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6
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4
-5
1
-2
~4
-3
-1
0
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X
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-1
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-8
-7
-6
-5
-4
-3
-2
-1
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1
2
3
4
5
6
7
8

176
165
30
49
23
104
41
27
49
4

7
H'K=
23
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23
49
101
29
97
78
33
28
154
45
8
124
44
34
37
41
13
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-9
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-7
-6
-5
-4
-3
-2
-1
o
1
2
3
4
5
6
7
- 8

-9
-8
-7
-6
-5
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54
39
13
154
6
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34
28
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145
160
31
29
60
9

6
36

0
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o
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0
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3
8
3
1
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1
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1
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1
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1
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OBSERVED STRUCTURES FACTORS (CONT) FOR
XEF3 $82F11

L FOB
-2 6
-1 33

0o .11

34

2 23

3 10

4 13

5 18

6 8

7 17

H1K=_
-7 25
-6 62
-5 22
-4 17
-3 85
-2 15
-1 22

0 105

1 48

2 24

3 61

4 63

S 24

6 21

7 47

HeK=
-6 17
~5 14
-4 8
-3 14
-2 12
-1 9

0

1 5

2 5

3 16

4 14

5 6

6 11
. H9K=
-5 17
-3 20
-3 69
-2 (]
-1 3

0 67

1 14

2 21

3 44

4 41

5 19

6 17

“'K=
-3 3
-2 16
-1 18

6

SG. CEL
1 4
0 0
1 4
0 1
0 -1
1 S
1 3
1 6
1 4
I =2
2, 6
0o -1
0 2
0 -1
1 3
0 -0
1 2
0 3
1 =X
0 -4
0 2
0 2
0 ‘5
0 =4
1 1
Q 2
2 7
2 2
1 2
1 6
09 4
3 1%
2 5
3 1%
3 2%
3 3%
2 -3
2 1
< =2%
2 -1
2y 8
1 0
1 2
1 6
4 =-0=x
“t 3=
1 5
3 O*
1 3
0 1
1 4
1 -1
2 1
2. 9
6 3%
1 2
1 2

FOB SG DEL

=9 42

L L FOB SG DEL
0 T 2 =2% -8 8 & 5% =3
1 16 0 2 =7 41 O -2 =2
2 13 1 3 -6 82 0 1 -1
3 10 1 -1 -5 306 Q0 =1 0
4 11 3 =2% =4 9 1 3 1
HsK= 24 10 -3 104 0 -6 2
-1 4 8 3x =2 40 0 1 3
0 45 1 6 -1 20 0 =5 4
1. 6 2 2* 0 66 0 =2 5
2 21 1 3 1 16 1 =5 6
HeK= 3,-12 2 6 3 -1% 7

-5 7 1 6 3 36 0 -1
-4 11 2 2 4 32 1 2-10
-3 27 1 1 5 13 3 =0% -9
-2 12 1 0 H'K= 3' -7 -8
-1 5 2 1# -9 13 1 -3 <=7
O 380 0O 2 -8 17 1 1 -6
HyK=  3y=-11 -7 12 1 1 -5
-7 16 ) 0 -6 38" 0 1 -4
-6 9 1 1 -5 89 0 -1 =3
=5 36 1 =2 =4 7 2 2% =2
-4 34 0 0 -3 75 0 =3 =}
-3 30 O 1 -2 12 1 1 0
-2 20 2 3 ~1 18 1 e} 1
-1 52 0 3 0 92 0 =4 2
0 19 1 3 1 26 0 Q 3
1 14 1 2 2 45 0 4 4
2 41 1 1 3 44 1 ' s 5
HyK= 34-10 4 59 1 1 6
-8 6 2 =2 S5 23 0 -1 7
-7 19 1 -3 6 15 L 2
-6 57 0 -1 HyK= 3, -6 ~10
-5 0 4 =3%=10 50 0 -4 =9
-4 7 1 l -9 41 0 -0 -8
-3 51 0 -2 -8 17 1 =2 =7
-2 12 2 2 -1 32 1 «3 =6
-1 5 2 -2% -6 97 Q0 1 -5
0 51 1 1 -5 27 0 1 -4
1 39 1 1 -4 31 O 1 -3
2 7 2 3% -3 131 1 g =2
3 25 1 0 -2 171 -0 -1
HeK= 3, -9 -1 21 O 1 0
-8 31 0o =2 0 98 1 -6 1
-7 0 7 -1x 1 6 1 [¢] 2
-6 26 0 -] 2 8 1 -0 3
=5 48 0 ~1 3 43 0 =2 4
-4 29 0 2 4 4 0 4 5
-3 43 Q0 -2 5 13 1 =2 6
-2 4 7 o &6 20 1 -3 7

-1 46 0 -0 HyK= 3, -5
0 41 1 3-10 21 1 -2 -10
1 24 0 -3 -9 21 0 -0 -9
2 43 D 0 -8 8 2 -1*» -8
3 26 0 1 -7 38 0 -1 -7
4 35 1 2 -6 47 90 2 -6
HyK= 3, -3 ~5 7 1 -4 -5
0 -3 -4 44 g 0 -4

145
1
18
123
44
36
102
71
17
24
44
H1K=
52

- 29

43
72
90
51
36
146
71
8
85
8
68
43
32
32
il

114

4
1
1
0
)8
1
0
1
2
¢]
3
a
1
0
1
0
4]
Q
0
0
1
0
1
0
0
0]
1
.3
8
3
1
0
1
0
Q
0
0
0
0
0
0
0
2
1
0
0
0
4]
3
1
1
1
0
0
0
1

L FOB SG DEL

0]

3 -3 176
0% -2 165
1 -1 30
-16 0 49
-0 1 23
6 2 104
12 3 41
4 4 27
-5 5 49
1 6 4
-2 T 7
-4 H'K=
-3 -10 23
-1 -9 21
0 -8 23
~-4 =7 49
6 -6 101
0 -5 29
2 -4 97
8 -3 78
-0 -2 33
-4 =1 28
-4 0-154
1 1 45
3 2 8
-2 3 124
-7 4 44
-3 5 34
-4% 6 37
4% 1 41
-3 8 13
-5 HgK=
-2 -9 16
5 -8 54
-1 -7 39
-1 -6 13
6 -5 154
4 =4 6
11 -3 81
2 =2 84
1 =1 23
3 0 51
1 1 145
-2 2 160
13 3 31
-6 4 29
3 5 60
-0 6 9
4 7 6
-2 8 -3¢0
-5 “sz
4 -9 20
-1 -8 27
-2 -7 31
5 =6 49
4 -5 20
3 -4 719

0

0
0
0
o
0
0
0
0
3
8
3
L
0
1
D
1
0
1
0
0
o]
0
0
1
1
0
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0
0
1
3
1
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0
1
1
1
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0
0
1
1
0
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CBSERVED STRUCTURES FACTORS (CONT) FOR . ,
XEF3 SB2FI11 : N

L FOB SG CEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL
0O %0 o0 1 2 44 0 -6 ~6 15 1 2 0 28 0 -3 0 34 0 2
1 5 4 9% 3 48 0 2 -5 16 1 3 1 18 1 -1 1 23 0 4
2 71 0. & 4 29 O 7 -4 35 1 Rt] 2 38 0 2 2 61 1 5
3 59 1 10 5 5 3 3% -3 15 1 0 HeK= 5,-10 3 41 0 -5
4 6 2 =5% 6 51 1 1 -2 15 1. =2 -8 24 1 -1 4 30 Q0 =4
5 19 1 -3 T 2 4 -6*-1 61 0O -2 -7 38 1 -0 5 23 0 1
6 41 0 -4 HeK= 4y 2° 0 19 1 2 =6 0 7 =1% . Hyk= 8§, =%
T 19 1 3 =9 23 1 0 1 & 5 1#*-5 11 1 -1 -10 3 4 -1%
HeK= 44 -1 -8 39 1 =2 2 36 1 1 -4 27 2 1 =9 47 1 =2
=10 15 3 ~1% -7 73 1 1 3 38 1 3 =3 3 4 2% -8 12 1 -1
-9 33 1 -0 -6 23 O 0 4 9 1 -4 -2 0 4 =-1% -7 1L 5 -2=
-8 27 1 1 -5 15 2 -0 5 27T 1 -2 -1 17 1 1 -6 66 0 2
=7 12 1 -0 -4138 1 2 HyK= 4, 6 0 0 4 =52 -5 310 1 2
-6 39 0 2 =3 11 1 -0 -6 28 O 3 ) 4 6 3. 1x -4 26 0 3
-5 73 0 2 =2 12 1 -2 -5 11 3 2% 2 5- 2 1= =3 49 0 2
-4 43 1 4 =1 119 1 -10 -4 44 O 3 3 5 3 2% =2 43 0 -6
-3 75 0 3 0 61 0 1 -3 23 0 2 .- HeK= 5, -9 -1 8 1 =4
-2 86 1 =2 1 19 1 -2 -2 17 0O 1 -9 13 3 -3 0 5S4 0 0
-1 46 0 -2 2 50 O 4 -1 51 1 -0 -8 45 0 -3 l 61°0 =2
O 14 0 2 3 50 0 =2 0 3 4 -0%-7 61 0 =2 2 20 1 4
1128 1 10 4. 9 1 =1 1 31 0O 3 -6 16 0 3 3 25 1 1
2 6 1 1 5 12 1 1 2 28 1 5 -5 23 1 -0 4 18 1 =}
'3 570 2 6 41 0 -1 3 17 1 3 -4 9 0 -2 5 10 11 7%
4 40 O 2 7 4 4 1* 4 33 1 1 =3 0 4 -3= HeK= 5, -5
5 15 2 6 - HyK= 4, 3 5 O 7 =4% -2 12 1 2-10 15 1 =0
6 42 O 3 -8 2 6 =4% HeK= 4, 7 -1 86 0 -3 -9 0 5 =-1x
7 9 2 3% -7 29 0 0 -4 28 1 1 0 26 0 -2 -8 71 1 =4
HyK= 4, 0 -6 T 1 5 ~3 17 1 3 1 22 0 -2 -7 59 0 4
-9 38 1 -1 -5 1 4 0% -2 22 0 1 2 57 1 3 -6 30 0 =2
-3 23 O 1 -4 30 1 -2 -1 31 1 -0 3 47 ¢ -0 -5 31 O 5
-7 97 0 2 =3 4 4 -1 0 22 1 4 4 ‘18 1 1 -4 142 1 8.
.~6 7 2 1* -2 5 2 -2 | 2 4 -0O=% HyK=. 5 -8 =3 42 1 4
-5 35.0 1 -1 79 0 -5 2 26 L -0 -9 26 1 -1 =2 3 3 =
-4 141 1 4 0 29 0 -1 3.22 1 O -8 20. 0 -1 -1105 1 -8
-3 26 1 0 1 15 0 -0 4 1 7 -1*#-7 30°'0 4 0 4 4 3=
-2 46 0 -4 2 26 1 5 HeK= 4, 8 -6 28 0 -1 1 53 1 -3
-1 127 1 =10 3 43 0 4 -2 18 1 .2 =5 7 3 1 2 86 1 1
o 97 1 -3 4 19 1 7 -1 29 1 3 -4 40 1 1 3 21 1 =2
1 5 1 * 5 27 1 0 0 11 1 -1 -3 20 0 -0 4 39 0. 2
2 80 O 1 6 50 1 -6 1 26 1 4 -2 16 2 =6 5 23 0 =2
3 713 1 2 HeK= 4, 4 2 14 1 3 -1 5 2 1* & 23 0 5
410 2 -10 -7 53 0 1 HyK=  5,-12 0 27 1 4 HyK= 5, =4
5 10 1 6 -6 18 1 -1 -6 13 1 -0 1 11 1 4 -10 23 0 =3
6 44 0 -0 -5 10 1 1 -5 20 1 -1 2 6 1 —-1%¥ -9 74 Q =4
7 17 1 I -4 82 0 2 =4 26. 0 -0 2 17 1 -2 -8 17 1 1
HeK= 4, 1 =3 12 1 1 -3 15 1 Q 4 9 2 -1 -7 2 5 =5%
-9 14 1 -1 -2 20 1 -3 =2 T 1 3 HeK= 5, =7 -6 97 0 6
-8 3 5 -0 -1 92 0 -4 -1 19 1 1 -10 21 1 1 -5 14 1 3
-7 7 2 -2 0 28 1 -3 0 6 2 0* -9 8 1 -0 -4 16 1 S
-6 24 D ~4 1 24 0 =0 HeK=  5,~-11 -8 65 1 -5 =3 111 © 4
-5 16 1 1 2 40 O 1 =7 47 ¢ 1 -7 79 1 -2 -2 77 0 0
-4 60 0 -1 3 28 0 6 -6 10 3 5* -6 10 1 2 -1 21 0 12
-3 15 1 2 4 25 1 1 -5 0 4 -7%*-5 37 0 5 0 67 1 5
-2 55 0 -1 5 12 1 1 -4 69 0 -2 -4115 0 5 1 64 1 -1
-1 36 0 -2 6 25 1 3 =3 G 5 =2%-3 45 0 1 2 19 0 -8
0 42 D =2  HyK= 4y 5 =2 24 1 =1 =2 9 2 5 3 41 1 $3
1 63 0 -7 -T 20 1 2 -1 59 0 0 -1129 1 -1l4 4 34 1 =1
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OBSERVED STRUCTURES FACTORS (CONT) FOR
XEF3 S82F11

L FO8 SG CEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL

5 23 0 7 -8 25 0 -1 0 67 O 0 =6 69 0 =3 =2 23 0 -4
6 16 1 6 -7 30 0 =2 1 43 @ 3 - 9 3 -3% -] 38 0 -0
HyK= Sy -3 -6 98 0 =0 2 13 1 -3 -4 2 4 =4% 0 79 1] 2
-10 8 3 4t =5 8 1 -0 3 41 1 2 -3 70 0 0 1 6 1 -2%
-9 9 6 =5% -4 20 1 -2 A4 51 4 0 =2 4 3 —1% 2 42 0 =2
-8 45 1 1 -3 95 0 1 5 65 4 1* -1 20 0 -3 3 211 O
-7 40 O 2 -2 30 0 0 HyK= S, 4 0 55 0 0 4 17 2 3
-6 41 0 4 =1 40 1 -3 -7 1T 1 1 1 30 0 1 HeK= 6y =6
-5 62 O 2 0O 78 1 -1 -6 36 0 2 H:K= 6,4-=10 ~10 10 4 =~2%
-4 87 1 1 1 5% 0 -2 -5 25 0 ©0 -8 19 1 1 -9 11 1 =3
-3 84 O 7 2 5 1 1* =4 10 1 =1 =7 3 4 O =8 70 O =5
-2 13 0 © 3 231 -0 -3 50 0 1 -6 3 4% 3% =7 26 0 -4
-1 90 1 14 4 43 0 -5 =2 22 1 2 -5 21 2 -3 -6 30 1 =2
0 44 1 14 5 9 3 6% -1 38 0 =2 =4 11 3 0* -5 74 0O 4
1 64 1 =2 6 8 3 =3 0 31 1 3 -3 10 1 -0 -4 26 O 4
2 72 1 =2 HyK= 5, 1 1 D 6 —-1% -2 8 4 —=1% -3 16 1 1
'3 S 7 =3%¥ -9 19 1 =3 2 37 1 2 -1 0 4 ~1%2-2 50 0 =2
4 57 0 4 -8 14 1 =2 3 101 -4 0 15 .1 3 «1 71 O 1
5 17 1 1 -7 15 1 -1 4 9 4 6* 1 19 2 -0 0 36 -0 5
6 21 2 -9 -6 46 O 1 5 19 .1 .2 2 5 5 -0 1 36 0. =3
HyK= 59 =2 ’5_ 0 5 -1% HyK= 5' 5 He K= 69 -9 2 19 1l -8
-10 32 0 -3 -4 3 6 -2 -6 33 1 2 -9 35 1 -1 3 17 1 1
-9 73 0 -3 ~3 95 0 -4 -5 10 2 1* -8 22 0 -1 4 28 1 4
-8 11 2 3 =2 36 0 -7 -4 14 1 2 -7 50 1 -6 HeK=. 6, =5
-7 29 0 -1 =1 27 1 -5 =3 45 1 -1 -6 77 } -1-10 41 1 -7
-6 102 1 4 0 74 1 -5 =2 7 1 4 =5 20 O 3 =9 6 2 4%
-5 17 1 3 1 47 0 -1 -1 0 4 =4% -4 (0 5 =3% -8 46 0 =4
-4 19 0 2 2 14 O 3 0 48 0 0 -3 92 1 =3 ~T 42 0 =2
-3 123 1 4 3 44 1} 5 1 29 © 3 =2 5 8 4% -6 56 1 5
-2 13 1 -7 4 70 O 1 2 10 1 3 -1 14 2 0 -5 74 0 3
-1 8 1 0 5 12 1 -7 3 34 0 -3 g 67 O 3 -4 5 5 2
0 98 1 -1 6 8 2 -4* 4 26 O 1 1 27 1. -2 -3 713 ¢ 2
1 61 .1 1 HeK= 5, 2 Hek= 5, & 2 34 0 -3 =2 45 0 S
2 6 1 5% -8 26 1 ~1 -5 36 0 3 3 28 0 -0 -1 52 0 -0
3 41 0 2 -7 27 0 -4 -4 13 ) 2 HeK= 6, -8 0 88 1 2
4 - 40 1 9 -6 76 1 1 -3 22 1 2 -9 8 1 2 1 36 0 -0
5 23 1 4 -5 23 0 -0 -2 29 Q@ 2 =8 49 0 -2 2 62 1 =5
6 14 1 1 =4 6 1 ~-2* -1 30 1 3 -7 23 0 -3 3 26 O 1
HeK= 54 =1 -3 79 1 -0 0O 20 2 2 -6 14 1 -4 4 5 7T -1%
-9 B8 2 =4% =2 8 1 1 1 10 2 =2 -5 41 1 =1 S 43 0 3
-8 26 0 -1 -1 34 0 -5 2 38 0 -1 -4 19 0 -0 HeK= 64 =&
=7 14 0 2 0 44 0 -3 3 8 1 4 =3 6 4 3%-10 T 7 2%
-6 630 5 1 17 0 0 HyK= 5, 7 =2 33 0 =3 -9 31 0 =3
-5 30 © 2 2 16 1 -0 -3 22 2 -1 -1 29 O -3 =8 85 0 -3
-4 35 1 1 3 16 O 5 =2 6 6 1* O 34 0 S5 =7 0 & =—3¥
-3 82 0 4 4 25 1 =2 -1 4 4 3* 1 32 1 0 =6 5 3 1%
-2 23 O =2 5 11 1} 2 0 24 1 1 2 14 1 1 -5 88 0 2
-1 72 1 -3 6 7 1 3 1 10 2 2% 3 11 2 3%« -4 43 0O 1
0 111 1 -10 HyK= 5, 3 HyK=  6,-12 4 25 0 -3 -3 53 0 2
1 65 0 -4 -8 8 1 4 -6 7 8 =2% HeK= &y =7 =2 79 O 1
2 34 0 ~1 -7 25 1 1 =5 0 6 -1 -9 26 0 0 -1 66 1 7
3 11 2 7% —-6-- 42 O 1 -4 3 7 -3 -8 29 1 =2 0 16 1 7
4 62 1 11 -5 10 1 -2 =3 0 4 =4% -7 40 1 =3 1 36 1 . &
5 13 1 1 -4 8 2 2% =2 9 1 4 -6 78 0 5 2 13 2 5
6 5 2 2¢* -3 70 0 -5 -1 10 1 7 -5 52 0 3 3 20 1 -4
" MHeK= 5, 0 =2 7T 2 -1* HyK= 64-11 -4 17 2 2 4 21 0O 7
-9 54 1 -0 -1 14 2 -3 -7 26 1 =2 ~-31064 1 -6 5 18 2 -8



OBSERVED STRUCTURES FACTORS (CONT) FOR

XEF3 SB2F11

L FOB SG CEL

-10
-9
-8
-7
-6
-5
-4
-3

Vo
MPUNFO=N

-6

-4
-3
-2
-1
0
1
2
3
4
5

-9
-8
-7
-6
-5
-4
-3

HyK=
24
13
64
34
11
76

0
41
117
70
71
36
62
18
13

22

102.

110

35
47
59
68
L1
24
52
HoeK=
26
50
30

54

13
15

6,

<

N~Odrr OO OGO ORRFWHORONRFENHONOM P HMORMNOQROFHMHFOOOOHOOCOM O MM

-3
-2
-1
-5
-1
0
6
-1%
3
-6

-11

L FOB SG DEL

-2 48
-1 22
0 25
1 9
2 11
3 17
4 V]
5 4
Hy K=
-8 34
-7 12
-6 24
-5 83
-4 28
-3 8
-2 85
-1 21
0 27
1 56
2 56
3 13
4 28
5 4]
Hy K=
-8 25
-7 38
-6 2
-5 39
-4 34
-3 28
-2 24
-1 4
0 30
1 7
2 - 8
3 29
4 11
HoK=
-7 - 5
-6 23
-5 52
-ty 1
-3 9
-2 6%
-1 9
0 14
1 46
2 36
3 18
4 17
HeK=
-6 11
-5 9
-4 34
-3 22
-2 23
-1 22

COOFrNFOEFREFEENFONCHFFWOHONFOPOOHOPOMGOODOO0D,POO RO VIHMELKLOO

-7

-1%

2
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L FOB SG DEL
0 44 O 1
1 0 5 -1*
2 12 1 =2
3 29 .0 3
H'K= 6, 5
-5 30 1 1
-4 0 5 =3%
-3 0 4 <-0%
-2 35 1 -0
-1 3 4 1%
0 12 1 -2
1 30 © (4]
2 10 2 3
HeyK= 69 6
-3 23 1 2
-2 10 2 2%
-1 24 1 2
0 31 O 4
HeK= Ty=12
-6 8 5 =2*
-5 17 1 -3
-4 8 3 =-3%
-3 6 2 1%
-2 18 1 1
H1 K= 7,"‘11
-7 20 1 -3
-6 10 1 -6.
-5 62 0 -1
-4 9 2 3
~3 5 7 =2%
-2 54 1 -0
-1 4 4 3%
0 26 1 -1
H'K= 79"10
-8 6 3 5%
-7 25 1 2
-6 26 O -4
-5 27 1 ~4
-4 28 1 =5
-3 101 -0
-2 35 39 =0
-1 23 1 1
0 12 2 3
1 26 0O 2
H1K= 7' -9
-9 38 1 <=2
-8 36 0 -3
-7 45 0 -0
-6 26 1 =3
-5 69 1 2
-4 38 0 -1
-3 22 1 -1
-2 52 0 -0
-1 10 1 (]
0O 39 1 1
1 34 .0 1
2 6 2 -5

L FOB SG DEL

Hey K=
-9 19
-8 23
-7 53
-6 33
-5 22
-4 33
-3 22
-2 38
-1 35

g 22
1 31
2 27
3 6

H)K=
-9 37
-8 26
-7 176
-6 15
-5 54
-4 61
-3 27
-2 53
-1 50

0 65
1 32
2 9
3 40

H1K=
-9 12
-8 21
-7 65
-6 27
-5 28
-4 39
-3 29
-2 28
-1 28

¢ 20
1 32
2 20
3 5
4 11

HyK"'
-9 25
-8 3
-7 84
-6 25
-5 30

C -4 96
-3 57
-2 34
-1 80

0 67
1 41
2 27
3 60

Te

O¢DCJO<DC>O'->-<>:~0-4N<>naoc:o<3c>o<9c30r-nadruNt:C>0rm0t:}-cah-o-qojerC>OGDC)H}a~v-c>o

-8
1
1

-3

-7
1
1

-2

-1

-6

-2
7

-2
ox%

-7

-5

-1

-2

L FO8
4 5
HyK=

H,K-‘-
-9 10
-8 31

-6 S
-5 7
-4 96

-2 21
-1 75
0 40

SG OEL

7

N~
-

O~ OO0 MORNNOCOWSNNENFHOMFHMHMONWNDO O OO~ HMOOOWSNWO MM O 0O —

3*
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OBSERVED STRUCTURES
XeF3 SB2F11

L FOB SG CEL

1 23
2 44
3 54
4 14
H|K=
-8 8
-7 34
-6 37
-5 24
-4 5
-3 23
-2 25
~1 5
0 10
1 30
2 23
3 15
4 14
HoK=
-8 28
-7 41
-6 13
-5 13
-45. 67
-3 4
-2 13
-1 51
0 26
-1 31
2 36
3 32
HyK=
-7 10
-6 40
-5 21
-4 0
-3 30
-2 32
-1 8
0 27
1 35
2 15
3 13
H'K:‘
-6 19
-5 6

=4 - 4]

-3 10

-2 15

-1 34
0 3
1 29
2 21

O C NI M~ O~
. - .-

-

M WSNENO~N~NO N =00~

oer\o'-haor—Nrdhao.—hon:o<>hrO<DC)N-qr-wr-N

6
2
-0
-5
o
4%
-3

- =0
=1

3%
-4
~2

3%

2

el §

0
-3
5
1
-1
-2
-2
~1
-3

2%

0
1
-1
1
-1
2.
2.

-0

~2.
-2
~7%
0
-3
1
-3

-0

L FOB SG DEL

~1 5
0o 19
1 34

HeK=
-4 35
-3 14

HQK"

-7 38

-6 . 34

-5 9

-4 36

-3 22

-2 23

-1 29

Hy K=

-8 23

-7 22

-6 20

-5 24

-4 42

=3 24

-2 8

=1 30
0 16
.H'K=

-8 18 .

-1 27

-6 71

-5 10

-4 35

~3 43

=2 4}

-1 23"
o 17
1 37

H,K=

-9 23

-8 21

-7 25

-6 29 .

-5 31

-4 20

-3 15

-2 6

-1 32
0 12
1 8
2 19

Ho K=

-9 55

-8 11

-7 9

-6 101

-5 25

-4 21

-3 64

-2 41

a.—c:Qr-u

8y

)(3rﬂC)Fﬁc(ﬁb)m‘VfUh‘F'OlUC)F‘H(DP‘F‘H(D;‘F‘F

OO0 OOWOOFHNHOMROMOMN MGN

2%
-1
o
=12

-34 .

-1
-11
-3
-1

-0

-21-

FACTORS (CONT) FOR

L FOB SG DEL.

-1 36
0 43
1 51

-9 26
-8 14
-7 ¢

-6 17 .
-5 8

-8 15

-6 104

-6 17

-6 91
-4 15
-2 27

0 42
1 47

OGO MNF R HMQN M O

-

Orrr NS =R NOQN U D s N e N = @

MEENEOUWMON~OD

-0
-2
3
1%
-5
-1
-4%

1
—1*

= s et O N e e O P

. | I )
HtﬂmruU10hOwC3$
® 3t i

[
(e

-4

L FOB SG DEL

2
3

-8
-7
-6
-5
-4
-3
-2

a
1
2
3

-8
-7

-5
-4

-3

-2
-1

22
‘14
H’K‘-:
29
20

5

28

26 -

6

1

3
8
1
1
9
0
1
2
1

1l
1
(1]
1
1
8
) §
5
0
1
2
1
4
1
1
1
1
2
8y
1
4
o]
]

L

2
1
1
0
1
1
8
0
0
1
0
5
0
1
5
2
3]
1
1
7
0
1
1
b §

-1
1

y —2

1.
-3
—2:
~1
-2

3%

3
-3

3
-0
-5

4

v —1

-2
[0} 3
-2
1
—1#
-7
-1%
-1
3
5
-4
-7#
0
-2
—1*
-1
-4
-0
-0

-3%

2
1
-1

L FOB SG DEL

H1K=
-3 24
-2 16

-1 28

H’K=
-5 44
-4 28
-3 12

HeK=
-7 22
=6 26
-5 3
-4 4
-3 28
-2 4]
-1 11

-7 5
-6 13
-5 70
-4 33
-3 15
-2 37
-1 33

-8 0
-7 11
-6 8
-5 14
-4 2

-3 16

-2 13
-1 20

c 15

H'K=
-8 67
-7 g
-6 7
-5 83
-4 25
-3 24
-2 54
-1 37

0 9
1 23

-5 33
-4 16
-3 6
-2 20
-1 26

o 5

1 19

NFOODOHONOO WY MU N & -

1
-7 0
9

FNHOWRFHENNNON R OO OM®OOWN MW

8, 3
2 -1
2 =2
0 =2
99‘11
0 -3
1 -3
1 2
94~10
-2
0
3%
1=*
0]
-5 %
0
-9
4%
) §
-3
-2
-1
-5
-4
1%
-8
-]
(4]
3%
1
—2*
(¢}
0
-0
3I*
F] "7
-1
7
2
-2
-4
-1
1
-1
-0
-6
—1#
—3#
-‘-2#
-0
-3
4w
-0
5
..1*
 §
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OBSERVED STRUCTURES FACTORS (CONT) FOR
XEF3 SB2FL1 .

L FOB SG CEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL
HeK= 9, =5 =1 21 1 =1 =5 15 5 =2= ,

-8 64 1 =2 0 10 . 2 3% -4 18 1} -3
-7° 12 1 3 HyK= 9, 1 -3 10 2 =1.
-6 7 2 1% -4 32 1 -3 =2 2.6 -\*
-5 84 0 3 -3 31 1 =2 ‘
-4 7 3 1£# =2 10 2 -—-1%~
-3 24 1 -1 -1 15 1 =3
-2 49 1 -0 HeK= 10y =9
-1 33 1 -2 -6 13 2 =3
0 19 1 0 -5 6 T =4%
1 20 1 1 -4 48 0 -3
H1K= 91 -4 -3 21 2 -2
-8 20 1 -1 HyK= 10, -8
-7 23 1 -2 -6 13 3 =1l%
-6 23 1 -1 <=5 4 8 =0*
-5 19 1 1 -4 33 .1 2
-4 14 1 -0 -3 13 1 ©
-3 13 1 -4 ~2 13 1 1 R
-2 32 0 -3 HyK= 10y -7
-1 36 0 -1 -7 53 "1 0
0 11 1 -3 =-6. 0 4 =5%
1 25 1 10 -5 14 2 =0
HeK= 9y =3 —4& 54 1 2
-8 48 O 0O -3 15 1 =2
-T 23 2 1 -2 23 1 0
-6 8 1 -3 -1 24 1 2
-5 65 1 -4 HeK= 10y -6
-4 11 1 =3 ~-7 35 1 =2
-3 23 1 -6 =6 20 1 -1
-2 36 1 -3 -5 9 2 -1=
~1 12 1 0 -4 39 0 =2
0o 31 9 -1 -3 20 1 <=2
1 17 1 -2 <2 5 3 4%
H1K= 91 -2 ‘1 28 0 3
-7 26 1 O HyK= 10y =5
=6 25 1 0 -7 45 1 =0
-5 20 O i -6 17 L 2
-4 16 1 0O -5 20 1 -1
-3 20 1 -5 -4 41 O =2
-2 27 1 -2 -3 0 4 ~1=
-1 29 1 3 =2 30 1 =1
0 16 1 -2 -1 12 3 -1=%
1 22 1 -0 HyK= 10y -4
HeK= 9, -1 -6 20 1 -0
-6 7 3 =3%* -5 21 1 1
-5 37 1 -1 -4 283 O -3
-4 24 0 -3 -3 13 1 =1
-3 30 1 -3 =2 9 2 1
-2 217 2 -2 -1 28 1 5
-1 2 5 -3 HyK= 10, -3
O 39 1 -1 -6 27 1 -3
1 14 1 1 ~5 19 2 -3
HeK= 9, 0 -4 30 1 =7
-5 13 1 1 -3 16 1 1
-4 18 2 1 -2 36 0 =2
-3 17 1 -1 -1 8 2 0 ’
-2 18 2 -1 HeK= 10y =2
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Interatomic Distances (A) and Amles (Deg.) for let".,‘so"z
(Standerd Deviations 0.01 A for a1} Distances)

Intremoleculor

L
Distanges
Xe-F(2) 2.50
F(9) 1.83
F()0) 1.88
FN)- 1.89
sb(1)-F(1) 2.0
F(2) 1290
F(3) 1.85
F(S) 1.84 -
£(8) 1.85
F(12) 1.83
2(2)-F(1) 2.04
©OF(4) 1.86
F{(6) 1.84
F(7) 1.85
FO13) .86
‘£(14) 1.86
F(1)=F(2) - 2.66
£(3) 2.62
F(e) - 2.66
F(S) 2.65
F(6) 2.66
F(13)  2.64
F(14) 2.63
F(2)-F(3) - - 2.56
. F(8) 2.68
£(10) 2.6 .
F(12) 2.62
F(14) 3.0
F(3)-F(S) . - 2.63
F(e). 2.74
F(13) 3.09
F(e)-F(6) .,  2.99
F(7) n
F(13) _2.6)
F{5)-F(8) “2.76
F(12) 2.65
F(6)-F(7) 2n
F(14) 2.63
F(7)-£(13) .7
F(18) 2.76
F(8)-F(13) 2.70
F(9)-F(10) . 2.43
F(N) 2,90
F(137-F(14) 2.6

-23-

TABLE 111

fngley

F(1)-50(2)-F(4)
_.F(6)-

K1) .

F(33)

F(14)

F(2)-56(1)-F(1)
, F(3)

. K(5)

F(8)

F(12)

F(3)-55(1)-F(1)
FI5)
F(8)
F(12)

F(4)-50(2)-F(6)
- K7)

F(13)

F(14)

F(5)-$5(1)-F(1)
F(8)
F(12)

F(6)-5b(2)-F(7)
F(13)
F(Va)

-

F(7)-Sb(2)-F(13)

F(14)

F(8)-Sb(1)-F(1)
F(12)
F(9)-Xe-F(10)
fFM)
F(2)
F(10)-Xe-F(1))
F(2)

F(11)-Xe-F(2)

*F(12)-5b(1)=F(1)
 E(13)-5b(2)-F(14)
${1)-F(1)-sb(2) -

Xe-F(2)-5b(1)

e5.80(27)
86.30(30)
178.81(37)

85.07(25) . l

84.56(26)
85.60(25)

86.26(32)

171.94(37)

91.24(31)

89.10(3})

85.24(29)
.90.78(34)
95.29(35)
169.26(46)

89.09(36)
93.58(31)
88.91(32)

170.35(38)

86.69(27)
96.50(32)
92.52(37)

94.70(32)
7.27(48)
92.70(36)

93.91(24)
96.05(32)
176.76(36)
94.49(39)
81.73(30)
80.22(30)
154,39(38)
161.90(40)
72.67(27)

125.34(3))

84.76(29)
89.84(33)

© 155.37(15)
171.64(13).

ISP T

- Intermoleculer .
Ristances (53,5 &)
r()® 2w
F(a)d ERT R
F(7)*¢ 3.04
F(s)® 3.26
Y J1F) 2.94
. F)-F(s)T 2.91
FOO)® 2,34
FO® 328
F2-r(31® a2
F(8)® 3.03
TFO0)®
FO3®  m
F(3)-F(3)® 3.0
k. s
F)® 2.8
F3)® 3
FO4)Y 2.8
» xeb 2.97
L U N L W
B X
FOt - 3.00
FOO® 330
FONE 277
_ FO2)' . 3.8
#5)-F(s)T  3.06
Fe)k 306
(s)f
F(o)" i
FO)®
)t a0
Fis)-F(6)® 2.9
F(8)" 3.2
F(9)® 3.08
F(9)t 3.39
F(10)® 2.89
KD-F9C 2.99
. Fo)t 3.18
Ot a3
F(11)¢ 3.2
FO2)"  3.04
FOaS 302
F(8)-F(8)° 3.19
FOO)® 2.9
FO3® a0
. F(9)-F(9)’ 3.32
' e
R0 2.4
FOO)-F0)® 2,67
FO2)° s
FOO©  3.06
FM)-F12)° 2,25
SR 2.8
FO-F(13)Y 3,28

413

Fha)r(a)*

a7

3.00

.o



=24~

1 : ' o . .
References for Table III: Interatomic Distances (A)and Angles for

‘ep FLm
XeF 3 Sb,F 1y

*
The crystal-chemical unit is at x,y,z and the letters refer to positions:

a(-x,-y,-2); b(1-x,1-y,-2z); c(1-x,1-y,-2); d(1-x,-y,1-2); e(-x,1-y,-2);

f(-x,-y,1-2)5 g(-%,-1-y,-1-2) 3 h(1-x,-y,-2); 1(1-x,2-y,-2);

3(x,14y,2)5 k(x,y,1+2); 2(x,-1+y,2);-m(x,:J+y,1+2)§'n(T+x,y;2);‘-

p(14x,14y,2) 3 q(-1+x,y,2); r(x,y,-1+2);>S(-Xs1-Ya1’Z)-
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TABLE IV

. . oo+
_Compar1spn of C1F3, BrF3.and XeF3

CIFy BrF,

1.598 ;T;;}
1.698 1.810
87.5° 86.2°
10 1

. 1.88, 1.89

+
: XeF3

1.83

82, 80

"present work
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‘Figure 1(a): The structural unit XeF3+Sb2F”" ' : " !
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Figure 1(b): Stereogram of the XeF3+Sb

2f11 structural

2L 729-6978

unit.
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Figure 2: Stereogram showing the arrangement of the Xef

structural units within the unit ceil - view alona b.
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Figure 3: The XeF3+ ion and its close contact with the SbZF”' ion.
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Footnote for Figure 4

‘These models represent the non- bonding xenon electrons in a forma]1st1c
way. In the Xe-F' case the model cannot be rea11st1c since such a cation
has cy]1ndr1ca] symmetry. The postu]ated axial polarizing behaviour can
also be seen to be a consequence of Xe-F bond'fofmation. Thu§ we can
"synthesizé“ (xeF)* by bringing F+(]D) up to thé spherical Xe atom. If
we use a'Q orbita1'pair of electrons ofvthe'Xé atom to form the Xe-F bond,

the electron density will be diminished trans to the bond. -
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information, apparatus, product or process disclosed, or represents
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