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ABSTRACT

Cryétéls of UOZ(NOB) *H O C3H4N2 are moqoglinic; space group
PZi/C; §.= 91314(4) ], 2 =v16.230(16) R, ¢ = 7.053(3) &; B = 100.72(4)°,
Z =4, and Di‘= 3.04 gm'émr3. With anisotropic temperature factors

for all of the non—hyatogen atoms R = 0.042 for 2009 data where_F2,> 30.
The stfucture is a dimer of two formula.unité in which two water mole-
cules bridgé two vo, (NO ). groups  The water molecule is hydrogen bonded

to the 1m1dazole molecule, and to a nitrate oxygen of an adjacent dimer,

forming an infinite chain of dimers. Uranium is octacoordinate at

‘the center of a distorted hexagonal bipyramid of oxygen atoms with

average distances: U-0 (uranyl>,1.77 * 0.01 A, U-0 (water) 2.36

0.01 & and U-0 (nitrate) 2,55 ¢ 0.04 X. The bridging angles U-0-U

and 0-U-0 are 112.3(3)° and 67.7(3)° respectively.
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While a lafge numbér of uranium’complexes have been postulated
as dimers, trimers, or pol&mers, relatiyelj féw of them have been
éorroborated by x-ray crystallography. Several of these'compouﬁds
are conﬁeéted by oxygen;containing'Eridging units such- as Carbokylates
or hydroxy groups; uranyl aéeféte aihydrate, for examplé, is a
dimer with botH bridging and terminal acetate groups.2 Uranyl
oxalate trihydrate3 contéiné bfidging, coordinéted Qxalate.groups
(with both coordinated and'uncoqrdinated hydrogen bonded water mole-

cules) that contribute to the formaﬁién of a pentagonal bipyramidal

" structure. Hydrogen bondihg also plays a role in the dimerization

' - : 4,5
of uranyl complexes involving thiocarboxylic-like donor centers.

Dimeric, trimeric, and tetrameric complexes of uranium(IV) have

recently been reported.G-9
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Imidazole and its related derivatives play an important fole'
in the coordination chemistry of transition metal ions in biolqgical
systems. Biomolecular species such as proteins, nucleotides, and.
phospholipids possess a large number of potential coordinafing groups
which can. combine with metals, imidazoléAbeing one of the pripcipal
heterocyclic donor systems.10 Presumably, for example, three 6f thé
four ligénds of cobalt(II) in.cérbonic anhydrase are,nitrogen donors,
most likely imidazole nitrogen of histidine fesidues.ll Important
systems containing imidazéle-gs a'ligand-inciude hemoglobip which
has Fe2+‘ attached octahedfally with the four nitrogen of
heﬁe, a hiétidine molecule,vénd eithef a watef of'oxygeﬁ.moleéule
also coordinated;lzvin.yoglobin,12b histidine deéminase,’13 cytbchrome
c,14 and cytochfome oxidaSe15 are'other.examples.

Iﬁ forming chemical systems with metal ioﬁs, imidazole, which
is somewhat more Basic than‘byriAihé and slightly more acidic tﬁan
pyrrole, can exist in several forms.]'O First, the pyridine—like
nitrogen (N-3) possesses a pair of electroﬁs-for coordinatiohvwith
metal ions, thus effecti;elybacting as a monodentate iigandT
Second, the N-3 nitrogen can'Be prbfonated in acidiC'solutiqné to
form ﬁhe imidazolium cation which forms salts with metallions such
as the ﬁran&l ion.16 Third, the neutrél imidazole can undergo
deprqtonization invstronglyvbasic solutions ﬁo form the imidazoiate
anion which possesses two~eqﬁiva1ent nitrogen coordination sites |

and is thus a potehtial bridging ligand.lo



Imidazolé, however, also participates in the formation of
hydrogen bonds in a number of systems,lov and it tHis property
which is utilized in still another mode of bonding in the compound
U02(N03)2°H20'C3H4N2 whichbis reported here. The molecules Of,
imidazole.act as secondary ligands in,the complex, since they are
not diréctly bonded to the uranium sbecies but are hydrogen bonded

to the bridging water molecules.

EXPERIMEﬁTAL

Ail'solvents were reagent grade and used as received. Commer-
cially obtained reagent grade imidazole (Aldrich Chemicals) énd
uranyl nitrate hexahydrate (Alfa Ventron) were also used without -
 fufther purifiéation.

Infrared spectra were obtained in the 400-4000 cm_l region
on a Perkin-Elmer Model 283 infrared spectrometer. The Samples
were prepared as Nujol mulls between KBr plates.

The title compound was prepared by XEEZ slowly evaporating

(in one.or two weeks) a 1:1 millimole ratio of uranyl nitrate



hexahydrate and imidazole in 500 ml of water. The complex, which
appeared as greénish yellpw crystals, was then washed with diethyl
ether and air dried for.several hoﬁrs. The rate of evaporation ' -
séems to be quite crifical, with other products aﬁd mixtures of
.ofher prdducﬁs sometimes being forméd. ‘The infrared speétrum of
the cbmplex in fhe 2500-3500 ém_l region; however, is.quite
distinciti?e (sée discussion below) and provides a good "fingerprint"
.identification. |
Avsmall green yelioﬁ—fluoréscent cfystal,'approximately 0.11 x
‘_0;10‘x Q.06 mm iﬁ Size; was glued to a glass.fibér.and examinéd with a
Picker FACS—IVautomated diffractémeter equipped with é graphite mono-
chromator.and é Mo X-ray tube (A(Kal) 0.70930 ). Omega scans of
several low angle refleétions showed'peaks with half—widths df ~0.15°.
 Theﬁspéce group is PZi/c. Thé setting angles of twelve manually centered
réflections.(40 < 20 < 48°) were used‘to determine by leasf—squares
'the_ f.ol‘,lqwiﬁg cell péraméte'l:s: a = 9.314(4) &, g = 16.230(16) &,
c =:7-053(3.> A, B = 100.72(4)° and 'v,=v 1047.6 &3. For z=4 and a mole-
Cﬁlér.wgigﬁt>ofv480,13, the calculated density is 3.04 g/cm3.
Infensity data weré pollected using a ©-26 scan technique‘with
”a scan speéd'of 2°/min.on 26.“Eacﬁ peak was scanned 0.6° before the
in' peag to 0.6° after the Kaé peak, and backgrounds were counted for R .

1

4s at each end of the scan range offset by 0.3°. The temperature during
. b]

thevdata collection was 22 * 1°C. Three standafd reflections were

measured every 250th scan. A total of 6418 scans (4° < 26‘< 60°)

_ - v , : , ) - v
- yielded 3064 unique reflections of which 2012 had F~ > 30. ‘An. absorption
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correction (U = 147 cm l) was applied ! which ranged from 2.4 to 3.1.
The variation of the three standard reflections was about 1% from the
mean values, and no correction for decay was indicated.

A three-dimensional Patterson calculation showed the uranium atom
and three oxygen atom positions, and subsequent least-squares refine-
ments and Fourier calculations revealed all of the non-hydrogen atoms
in the structure; After several least-squares refinements of the
structure, in which the atoms were given anisotropic thermal para-
meters, a difference Fourier map was calculated. Positive peaks were
observed in regions whefe'hydrogen atoms were expected to be, but
were scattered among a larger number of "noise" peaks of comparable
size. 1Isotropic hydrogen atoms at calculated positions, 0.95 R from
the atoms to which they are bonded, were included in the final least-
squares refinements but not refined. The least-squares function used

e . 2 2 )
minimizes the function ZE(IFOI'|FC|) /ZEFO . The expressions that
were used in processing the data and estimating weights are given in
the supplementary material; the "ignorance factor" p was set to 0.06.
L 18
Scattering factors from Doyle and Turner were used, and anomalous
19 s
dispersion corrections were applied.

The discfepancy indiées for 2009 data where F2 >v30 are

R = Z||F0|—|FCII/Z|F0| = . 0.042
2 2,1/2
R, = [zy§|F0|—|FC|) /ZIFO[ 1 0.049

R for all 3063 data is 0.073. The error in an observation of unit

weight is 1.16. In the last cycle, no parameter changed more than



—6—

0.020. The three largest peaks in the final difference Fourier were

2.5 to 3.9 e/& and are associated with ripples near the uranium atom.

RESULTS AND DISCUSSION

Positional parameters, distances-and angles are listed in Tables
I-TII. Figure i shows an ORTEf vieﬁ of two formula units that form
‘thé water-bridged dimer. |

The structure is a diméf of two formula units'rélatéd to each
other-by a.gentér of sfmmetry.- T%OVUOZ(N03)2 units are bridge béndéd
via the oxygen atoms of two water molecules. The water molecule is
hydrogéﬂ bonded £6 thgﬁnbh—ﬁféféﬁafédVﬁitiog;ﬁ étoﬁ (N3) of the
'imidaZoie; and to‘a niffate'oxygen.(OS) of an adjacent dimer. The
_’ﬁitrate to'wa£er bond'links“theédimers ﬁdgéfher into an infinite.
chain. | | |
| ‘Uranium is eightfcbofdinateAatAthe center of a disﬁorted ﬁexagonal
bipyramid which has.the ufanyl oxygen atomsbat thé apices; The.O;Uho
axis is more dr:less perpendicuiér to thé distorted eduatérial ﬁlane;
thg largést.deviation ffpm'ofthpgonaiity of the 0-U-0 axis to ahy U-0
_boﬁd in.the:equatoriél'plané:ﬂ;ﬁé. A‘siight twist of.the nitrate.
gr0qps oﬁt of ﬁhe'equatorial1piépé inaicgtes some crowding |

“in the coordination environment about vo The geometry and bond _ v S

2
"distances of the water bridged uranyl dimer in this stfucture are

" remarkably similér to the hydroxy bridged uranyl dimer found in

» 20 . i .
.[(NO3)2U02(0H)2U02(H20)3]-H20,~V,1n which hydroglde 1nsteadrof 320
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is the bridging group, and three waters occupy one end of the dimer
rather than two nitrate groups. Another similar type uranyl dimer is
found in the C1(H,0),U0,(OH),U0,(H,0),C1 structure,Zl which has

heptacoordinate rather than octacoordinate uranium. The U-U distances
. iy e aan7 8 - ’ 20 021
in the title compound is 3.927 A and compares to 3.939 Y and 3.944 A
in the two other compounds mentioned above. The’bridging'U—O (water)
distances are about 0.2 A shorter than‘theIﬁ%)(nitrate)'distanceé,
and this is consistent with what is observed in the other compounds. 0,21
The double oxygen bridging of the uranyl ior is somewhat rare, but
several examples éxiét for thorium in which the Th-Th distances vary
from 3.97 to 4.09 K in a series of double'hydroxo?bridged thorium(IV)

22
complexes.

The imidazole molecules are associated by hydrogen bonds to the
bridgiﬁg water molecules and are not directly bonded to the uranyl
cations. The bond distances and angles of the imidazole molecules are
. . . . 23,24
in agreement with previous structural studies.

The infrared spectrum of the complex is quite distinctive in
the 0-H and N-H stretching region and is shown in Fig. 2. Rather
- than the broad band in the 3500 cm—l region which is customarily seen
for metal ion complexes involving'water; a single, cohsiderably
sharpened peak is found at 3500 cm—l; An N-H stretchihg band, similar
in contour to the 0-H band, is found at 3328 cm_l, while a second,

" sharper N-H frequency lies at 3132 cm—l. These values éompdre quite

2
favorably with those of transition metal-imidazole complexes.
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Table 1. Positional Parameters with Estimated Deviations—

Atom X y ' oz
U 12027(4) .06380(2) .20731(5)
0(1) .2646(8) : .0649(5) | - .075(1)

0(2) | -.0243(8) .0640(5) .337(1)
03 - .0481(8) -.0685(4) 0%y
0(4) ©.2137(9) ,.'205265) C.331(D)

" 0(5) 127(D) .3233(5) . .227(1)
0e6) - ,0270(9) | . .2098(5) .102(1)
0(7) | .303(1) o .0706(5)V .522(1)
0(8) .2552(9) © -.0503(5) 408
0(9) e 407 -.03308) O er9(1)
N(1) - .121(1) i .2485(5) .220(2)
N(2) ',.325(1) - -.0051(6) o .544(1)
N(3) S .295(1) - ~.1653(6) _' : .059(2)
N 5241 -.1888(7) | .090(2)
(1) | L426(1) - 0@ .087(2)

@ o3 o -.2483(8) o .049(2)
c(3) o .454(1) ' -.2634(8) .069(2)

CH(1) .6259 -.1805 . .1034
H(2) © .40 -.0735 _ L1017
HE) .2366 -.2885 | 0302
H(A) 4994 -3l L0699
H(5) -.0099 ‘ © -.1043 - .1506

H(6) ' .1313 ~.1010 o796

a . . . .
—Here:and in the following tables the number in parentheses is the
estimated standard deviation for the least significant figures.
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Table II. Distances'(&)

u -Uu . 3.927(2) . . N(2)-0(7) _ 1.25(2)

~0(1) 1.78(1) ~0(8) 1.28(2)
~0(2) - L6  -0(9) : 1.i9(2)
o3 2.35(D) 0(-0»2 2.63(2)
—9(3)§ 2.3 - -0(5) 2.87(2)
~0(4) ‘2.55(1) B  2.832)
IGY 2.59(1) C(1)-N(3) Lo
o7 asay - ~N(4)   1;31(2)
-8 2.52(D) @3 136
N(D-0(4) 126 C()NG) 1.37(2)
o) 122 c@-cd 1322
Cs06) 0 1.26(2) | |

a, I : ‘
- —At position -x, -y, -2



Selected

Table III.
0(1)-U-0(2) 179.
0(1)-U-0(3) - 91
0(1)-u-0(3)2  gs.
- 0(1)-U-0(4) | 8s.
o)-u-0(6) . 95
.lbfl);U—O(7) .
b(lj—Uf0(8) s
o@-v-0(3) 8.
'Vo(z)-U-O(a)éf ~90.
Co@-u-0(4) 93,
_§(2)—u-o(6)f. , » 84.
o-v-o( 9.
 o@-v-08) - 93,
0(3)-u-0(3) - 6.

Co)-v-0(6) - 49.

-14-

Angles (deg.)

1(4)

.0(3)

6(3)

9(3)

.0(3)

5(4)
5(3)
3@
8(3)
8(4)
204)
1(4) o
304)
7(3)

3(35,

e ’ SN
- —At position -x, -y, -2z.

0(7)-U

U -0(3)-U

0(5)-0(3)-N(3)

- 0(5)-N(1)-0(4)

0(5)—N(l)—0(6)

0(4)-N(1)-0(6)

0(7)-N(2)-0(8)
0(7)-N(2)-0(9)

0(8)-N(2)-0(9)

C(l)-N(3);C(2)

'ﬁ(3);c(2);c(3)

C(2)-C(3)-N(4)

C(3)-N(4)-C(1)

N(3)=C(1)-N(4)

-0(8)

49.9(3)
112.3(3)'“
103.6(4)
121(1)
123(1)

2116(1)

115(1)
123()

123Q1)

108(1)
108(1)

107(1)

' 109(1)

109(1)



Fig. 1.

Fig. 2.
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FIGURE CAPTION

An ORTEP drawing of two formula units in the dimer configuration.

Infrared spectrum of the title compound taken as a Nujol mull.
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Supplementary Materials for the paper:

STRUCTURE OF DI-p-AQUO-BIS(DIOXODINITRATOURANIUM(VI)
DIIMIDAZOLE, [UO2(NO3)2°*Hy0°C3HuN2]2,
‘A WATER BRIDGED DIMER OF URANYL NITRATE

1
il

by Dale L. Perry, Heiena Rubén; David H. Templeton and Allan Zalkin
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DATA PROCESSIUG FORMULAE |

I-= C-(t/2t)(8+B) |
o(B) = Max( (¢ /2t,)(B,4B, )2, (ic/ztb)_‘BrBZ;] .
ofI) = (¢ + o2(B)]% S
P = (0-4/Lp)1
o(F?) = (D-4/Lp)o(1)

= 2F/a |
o(F?) = [26 2(FR) /n]Z ,m‘xen:s(fi) > 40(F2), o(F%) is replaced by s(F2).
Vsi@ = (2)F%F2 | ¥/a(n-1)]% .
o(F%) = [A(F) + PP +q31E

Fo= (F)% - |

o(F) = b'_ [Fi —_o(Fi)]% wﬁan o(Fi)éFi or [o (Fij% ‘when o(Fi) >,F§
; 1p = [cos 29 + cos’ 28]/[51n29 (1 + cos 28 )] '

wtg = 1/020.«)

C = counts recérded duringfa scan 8, = monochfgmater angle

I = individual raw intengity,. | 8 = crystal diffraction:angle

“background removed.
: ‘ S = scatter

t; = scan count time .
S a = average
b= background count tixe ’ '

: ‘ . q = additional uncertainty that
B1,='individual background count : . affects the weak intersities
o(B) = estimated standard dev- p = estimate of non—statlstlcal

iation of the total back- errors
ground count - ' : - :
n _ wtg'z weighting factors in least
F = structure factor N ' squares
D = decay correction; an empir-

ically applied correction
obtained from the fluctuzations
-of the standard reflections.

"A = absorption correction

'Lp = Lorentz and polarization

corrections
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. ! N a
Aniso;ropic Thermal Parameters for U02(N03)2(H20)-C3H4N2—

ATOM 811 . g22 B33 812 B13 g23

U 1.59(1) 1eC4(1) 2007(1) ~e051(1) e032(9) =~,0612)
0(1) 2¢2(3) - 2e€43) 3eC(3) «1(3) «9(2) «2(3)
0(2)  2.2(3) S 3.4 (4 31(3) «0(3) 1.0(3) ~e1(3)
0(3) 2+2(3) 11(3) 24¢81(3) i=e2(2) «0(2) -e0(3)
ot4) 28(3) 200(3) Lo2(4H) - 71 3) . =e?(3) ~e1(3)
0(s5) 6e7(6) e S(2) 4e4(5) . s 4(3) .2e6{4) - 3(3)
0(s6) 3e11(4) 2e2(4) - 3e3(l) - 313 . =e8(3) -e1(3)
0t7) - 3.71{4) 2e3(4) 3e2(4) 02(3) -8(3) =+6(3)
0c(8) . 3.0(3) 1.9(3) 209(3) -e1(3) =e2(3) -« 3(3)
0(9) Lke3(4) T Jed (4) 2¢9(4) . e6(4) =«8(3) -e1(3)
N(L) . 2.7 (%) 1.2(3) 3e7(5) -e3(3)- *1e1(3). e 4)

CNCG2) 2.8(4) 1.804) 2e9(4) 0 3(3) «4(3) e 4l3)
NC3). 2.5(4) 2¢7(4) 3.0 (4) "6 3(3) -+1(3) =e2{&)
- N(&) 20 4(l) 3e2(5) = . 440(5) . e3lk) lly) ol l)
C(1) 3els(6) 2644 (5) 3.2(6) o bll) «1(4) ~e1(4)
c2) 2.7(5) 2.5(5) lLek(7) ~elll) «95(4) =1.245)

c(3) 3.5(6) . 2.3(5) . 4 (7)) ‘1el () +3(5) - =e3(5)

ZThe temperature factor has the form exp(—O.ZS(Bllh a* +2312hka*b*...)).
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CALCULATED POWDER PATTERWN FCK URANYL NITRATE IMICAZOLE
X=RAY WAVE CENGTH = 1.54180 ANGSTROMZ,

®

A = 9,314 B = 16,230 C = 7,353
ALPHA = 90.00 BETA = 100.72 GAMMA = 90400
H K L D 1 ¢ THETA SINSQ
1 0 0 9.151 956, 9.66 00710
1 i 3 7.972 331 11.40 . 00¢35
0 1 1 6e373 58, 13,89 L 01463
1 2 0 64072 326 14459 .01¢€42
1 1 -1 5.708 1630, i5.52 JC1824
0 2 1 5,270 430. 16482 02140
1 2 =1  4.875 196, 18,20 .02501
1 1 1 4.855 140, 18.27 02521
1 3 e 44657 261 19,06 +G2740
2 B 0 4576 1o 19.40 .02£38
2 1 e Lol4Ql 334, che16 03064
1.2 1 b4e311 246, 20,60 03138
T el e o0 83 63268 T
"0 4 0 4.058 16, 21.90 L 03€1d
2 2 il 3.5985 3. 22430 03741
‘2 2 =1  3.726 . 1l 23.88 L04281
e g e g e S R G B g | T T e
1 3 1 3.705 Go 24.G1 04326
0 4 1 3,501 434, 25,44 L 04547
2 3 0 3.494 180. 25450 04569
0 8 2 3.465 75 25.71 +6L95¢
2771 L3 48 226. 25.84 04999
d 1 2 3.383 0. 26430 .U5176
1 1 =2 3,385 218, 26433 ,05188
1 4 =1 3.378 37. 26438 .05208
2 2 1 3,236 21, 27+56 .05676
0 T2 2T 3.187 70. 28.00 .058%2"
1 4 1 3,172 28 0. 28,13 .05905
1 5 g 3.059 108, 29,19 .06350
18 2 3.058 265, 29.21 .0B357
3 0 c 3.050 2he 29.28. ,06386 .
g ie 3003 1 oa.Pe peEgg e e
2 4 8 3.036 Go 29.42 (06443
1. 1 2 3.005 2o 29.73 .06582
3 1 6 2.998 24 29,80 .06612
"2 1 =2 2.995 41, 29.82 .ub62D
2 3 1 22955 57 30424 06804
3 1 =1 2.955 "19. 30424 L0bB04
-0 5 1 2.94) 7 3041 .(63738
83 2 2.918 47 30,64 ,06580
2 4 =1 2.916 2. 30.66 .06388
1 3 -2 2.915 45, 30.67 .06393
1 5 -1 2.865 29, 31.22 L,07239
12 2 2.8s61 50 31.26 .07259
3 2 @ 2.+ 855 Se 31.33 (7289
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OBSERVED STRUCTURE FACTORS, STANDARD DEVIATIONS, AND DIFFERENCES (ALL X 340)
URANYL NITRATE IMIDAZOLE UO2(NO3)2s (C3IN2H4)IH20 F(O0ys0+0) = 2468

FOB AND FCA ARE THE OBSERVED AND CALCULATED STRUCTURE FACTORS,

S6 s ESTIMATED STANDARC DEVIATION OF FCB. OEL = /F0B/ - /FCA/a
* INDICATES 2ERO WEIGHTEL DATA, )

L FOB8.SC DEL L FCB SG DEL L FCB SG DEL
HeKs . 0y @ 6 366 12 -19 6 22 45 4
2 508 1€ =17 7 143 @ 4 7 71 19 8+
4k 215 7 4 8 211 ¢ [ 8 90 13 7
6 52 16 =2* 9 48 33 a* HeKs 0o 11

FOB SG DEL L FOB S6 DEL
48 19 15% -7 189 8 3
154 10 -1t =-€ 129 9 20
31 43 29*% =5 418 13 17
56 25 35% =4 205 7 11

OV &EWr

8 164 ¢ ~-11% HeK®s Gy 6 1 21 31 -9*% HyKs 0y 17 =3 496 15 =6
HeKm Qo 1 0 775 24 .56 2 282 9 11 1 106 11 27 =2 649 20 -1
1 189 € 16 1 690 21 58 3 68 10 -7 2 60 36 <«5% -1 763 25 ~42
2 24 24 0% 2 418 13 29 L 424 13 13 3 224 10 1 0 299 9 -15
3 423 2% 8 3 302 .9 25 5 143 7 13 b 172 8 3 1 354 14 <2
4 268 19 6 & 182 7 13 6 332 11 8 5 226 9 =4 2 56 S5 =7
S 329 27 -180 5 44 15 14* 7 €0 62 -13* 6 136 11 - 6 3117 S 4
6 152 €& -1 6 0 37 -8* 8 165 9 7 HeK= 04 18 L 31 14 14*
7 297 11 -15 7 87 13 6 HeKz 0y 12 g 226 10 =5 5 227 & -1
8 87 11 -13 8 105 10 9 g 107 8 9 1249 9 =2 6 151 7 2
9 125 ¢ =3 9 100 13 5 1 574 18 24 2 151 12 =-12 7 217 8 ~16
HeKs 0y 2 HeKs 8, 7 2 0 33 -16* 3 174 8 =3 8 109 12 2
1631 19 S8 1 189 7 L] 3 355 11 7 & 92 16 11 9 188 9 -5
2 429 13 37 2 98 5 5 4 74 10 -13 5 61 27 18* HeKs 1,4 2
3 475 18 35 3 413 13 27 S 63 31 -19% 6 22 48 12% -G 139 11 1
L 177 6 4 4 84 6 0 6 30 4 24* HeK= 09 19 =8 152 13 =1
5 22 32 8* 5 369 12 19 7 55 63 =-9% 1 53 21 43% -7 221 9 13
6 %6 12 6% 6 104 8 -9 8 10 49 -9* 2 140 9 -19 <-6 196 7 5
7 103 8 9 7 298 10 12 HeKz 0y 13 3 36 b4 =-9% -5 160 €6 4
8 109 14 7 8 103 9 26 1 42 49 -18% 4 215 9 =22 -4 186 6 11
9 83 17 -16*% 9 134 12 16 2 236 8 0 5 69 18 5% -3 111 4 114
HeKm Gy 3 HeKs @84 8 3 202 7 7 HeKz 0y 20 =2 18 21 <=4*
1197 € 13 01009 31 60 & 223 8 1 0 41 52 -14% -1 449 15 30
2 388 12 32 1137 5 16 . 5 137 B8 =16 1295 10 ~-19 0 LbW1 17 10
3 226 7 23 2 583 18 44 €6 259 9 6 2 16 50 =-29* 1 540 21 6
b 387 15 20 3 48 9 14% 7 118 16 5 3 188 9 =2 2 479 23 8
5 224 7 10 4 177 6 =3 8 137 13 5 & 21 47 0% 3 451 22 3
6 401 12 9 5 53 11 32* HeKz 8y 14 HeKs 8y 21 4 361 18 =5
7 87 10 -11 6 29 39 26* 0 &30 14 17 1 67 19 =3% 5 231 15 =9
8 189 8 [4 7 19 &6 7% 1 305 10 15 2 119 10 <-4 6 199 7 =5
9 56 23 2% 8 124 10 L 2 241 8 8 '3 109 12 10 7 95 8 -6
HoK=z2 0y & 9 60 72 43% 3 214 8 O HoKs 0y 22 8 27 44 19*
0 225 1 17 HeK= 84 9 4 114 8 13 0 238 13 -19 9 0 61 -11*
1 338 2¢ 55 1197 7 14 5 0 46 =-32% 1 141 10 =20 HeKa 1, 3
2 0 22 -12% 2 1€3 6 13 6 22 43 7% 2 163 10 -13 -9 15 48 6*
3 604 19 45 3 313 10 8 7 4O 47 -12* HeyKs 1o 0 =8 69 25 26*%
& 32 1€ 30% & 154 7 5 HeKs 0y 15 =8 235 9 11 =7 124 8 10
5 124 € 9 5 354 11 23 1137 7 5 =6 394 12 25 =6 263 9 11
6 7 35 5% 6 178 8 L 2 68 13 5% -4 67 6 =3 =5 182 7 16
7 110 12 -7 7 276 9 18 3 299 10 1 -2238 7 -19 <4 683 21 48
8 16 &8 9% 8 74 16 3* & 92 106 ~-10 0 545 19-143 -3 329 10 19
9 1514 ¢ 10 HeKs €, 10 5 246 9 0 2 992 30-138 -2 369 11 23
HeKs G» S 0 539 17 38 6 84 24 3% & 406 13 =31 -1 371 132 27
1 144 5 5 1 377 12 25 7 209 13 -7 6 313 10 -18 0 533 21 25
2 388 12 29 2 323 13 15 HoKs 0y 16 8 67 12 10* 1 26 9 - 7%
3 262 & 13 3 316 10 15 g0 531 17 2 HeKe 1, 1 2 176 € 3
4 368 1¢ 27 & 159 7 9 1 90 9 =2 =9 42 43 20* 3 20 24 2*
5235 8 21 5 654 13 22% 2 314 10 -4 -8 4S5 25 ~-14* 4 164 6 -1
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'STRUCTURE FACTORS CONTINUEI FCF

URANYL NITRATE IMIOAZ0LE

L
5
6
7
8
9

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

LI
WONOMEWUNPFEOR DN

Fos
106
269
101
212

75

H’K‘

188
49
345

15

247
29
57
29

286

45

832
0
923
42
374
53
135
14

595
254

572

301
543
220
163

150
87

276

113
216
91

HeKe

136

183
215

212

132
156

21
128
197
579

SG
7
18
1¢
8
22
i,
S
23
11
35
8
20
1
10
<

5

28

23
3€
160

18

12
8
42
46
1
47
1€
18

@ D b
- .

[ o N )
MDA MNO®®

DEL

4

-6

19

0
76

I

- 24

22*
20
13+
12
26%
10
10*
18
b2
-4 ¥
48

143

9
20+

g
15*
5
34+
16+
-15%
18
17
44
21
36
18
34
17
8
-15%

N
WO ®EONS

23

13
7%

38

eENOTMSFWUWNHO
A
o
o

FCB
579
575
421
348
188
191
130
33
39
! H,KI
-9 45
-8 35
-7 158
-6 96
-5 337
-4 214
-3 530
-2 257
-1
0
1
2
3
&
5
6
7
8

WoONONIEWNE

791

172

340
25
52

240

.H’Kl
29
23

128
86

367

203

-3 387

[ I O I I )
ENON® O

SG DEL
18 &b
18 43
13 34
11 31
8 2
3 10
8 16
44 g%
8 37*
1, 7
4 L3*
L3l 11*
a -1
& 10
11 28
7 15
16 38
8 14
24 L7
6 18
11 16
2¢ -6+
8 8
11 7
7 11
8 9
12 i
17 o~
13 4
1, 8
L1 30%
9 11
21 16*
3 17
36 -4%
7 13
10 -3+
7 9
S 3
21 44
b 5
19 &3
13 11+
14 31
34 8%
8. 3
L1 3I*
23 23*
1, 9
W8 19*
45 8+
9 5
g 6
12 14
7 7
12 24

f23"

UO2 (NO3)24 (CIN2H4) H20

FOoB
166
469
393
328
66
101
69
164
101
209
93
H'K=
-8 121
-7 209
-6 177
-5 142
-4 81
-3 0
-2 82
-1 297
309
379
L48
448
327
215
167
61
20
H'Kl
-8 65
-7 72
-6 236
-5 127
-4 481
-3 152
-2 454
-1 217
0 410
1 104
2 190
3 26
4 119
5
6
7
8

BN MNEFE WO

NV WO

29
245

74

187

He K=
-7 241
-6 50
-5 171
-4 51

-2 13
-1 321

S6 DIL
6 5
15 26
12 30
10 21
7 0
6 i
13 7%
7 3
10 1
9 3
15 =13
i 10
i1 -5
11 4
8 6
7 =8
8§ =1
31 -11*
6 =1
10 21
10 119
12 2¢
16 28
it 29
i1 17
8 14
8 11
18 6%
€1 -3*
10 11
19 17+
15 12%
3 9
12 4
15 21
6 G
it 22
7 9
13 18
6 =5
7 6
40 ~19%
7 8
37 =1+
10 2
16 9%
9 16
1, 12
65 =21*%
9. -1
50 =2*
7 =3
16 27+
3 -28%
L1 10%
10 15

F08
59
514
177
551
25
270
36
99

0
HoK=
-8 19
-7 56
-6 145
-5 119
-4 315
-3 208

NSNS

0 327
327
361

231

140
125

T Th
H’Kl
-7 109
-6 68
-5 228
-4 123
-3 358
-2 148
-1 407
0 90
i 229
2 54
3 0
b 32
5 165

1
2
3
4. 178
5
6

SG DEL

12 6*
16 12
7 -1
17 21
38 4*
9 11
42 =-8*
12 -2
43 =5%
1, 13
49 -13%
25 -14*
8 6
8 5
12 3
7 3
11 12
8 2
11 8
8 13
8 3
35 8*
16 13
16 1+
8 2
12 =2
1y 14
15 0
106 -6
24 =74
13 -10
36 2u*
19 -8+
7 2
11 10
10 13
11 11
8 10
9 ¢
9 -12
10 -4
i8 3+
1, 15
12 -4
20 o
9 =3
8 &
11 -3
7 -3
13 -1
11 12
8 =2
18 s5*
39 -7+
40 26*
8 =5

L
6
7

-7
-6
-5

: i
DT E LN D NN

-5
-4
-3
-2

: '
VIFEWN G-

FOB
62
173
HeKs
53

- 202
19
36
14
124
78
318
42
436
48
296
24
164
H’K'
75
203
149
258
188
262
159
163
54

PAGE 2
SG DEL
21 6%

9 0

i1y 16
32 25*

9 4
43 -9%
he =-23*
40 6%

8 -3
11 6
10 -3
26 =17*%
14 ~-15
21 14*
11 -1
45 -11*

9 1

1, 17
24 =14%
1¢ 10

9 =

g 0

7 8

9 -9

8 -12.

8 ]
18 11*
43 5%
40 9%
14 =&
19 =12*

1 18
16 19
14 12
25 14*
53 -10%
49 -8*

8 7
10 -9

9 0

8 =2
10 )
12 =2
12 -3

1, 19
23 23+
10 -19
16 =1*%

9 ~18
12 -11

g -7
Ly =-35*%
19 -18*
50 20%
31 =9*%
L7 26*
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STRUCTURE FACTORS CONTINUE FCE
URANYL NITRATE IMIDAZOLE UC2(NO3)2, (CIN2H4)IH20
L FOB S€ DEL L FOB S6 BEL L FCB SG DEL L FOB

HeK= 14 20 =8 155 9 & 8 0 44 =13% 4 77
=4 35 4G 22% -7 226 B8 -4 9 124 11 & S5 104
«3 0 G4E -17* -6 302 10 =5  HeKs 2, S5 6 23
-2 23 4S 12% -5 330 11 -5 -9 57 23 8% T 66
-1 154 € -20 -4 288 8

] 77
0 26 44 =-18% -3 246

-4 =8 130 9 16
-4 =7 50 17 27*% HeKn

g
8
1274 10 -8 =2 56 5 =4 <=6 26 34 6% -9 27
2 68 24 2* -1 147 5 =4 -5 81 8 =5 -8 196
3 254 11 -18 0 62 & G =4 334 11 14 -7 39
b4 0 53 -40* 1 217 7 3 =3 200 7 6 =6 377
HeKs 1, 21 2 391 14 =10 -2 483 17 15 -5 51
-3 124 10 =5 3 300 16 ~-17 =1 226 7 16 =& Q07
2212 9 -10 & 302 14 -19 0 715 30 6 -3 62
-1 123 1€ =23 5 301 11 -18 1 338 13 17 =2 340
0 159 12 =15 6 177 7 =7 2 753 27 32 -1 57
1 062 -63* 7 172 8 -10 3282 9 9 o0 790
2 19 62 ~54* B8 110 1: -16 & 171 6 12 1 18
3 43 49 20* 9 94 12 6 5 47 12 21* 2 437
HeK® 14 22 =~ HeKm 2, 3 6 S& 13 21* 3 57
-2 47 58 S5* =9 43 56 =~=7* 7 35 40 <-2* 4 374
-1 80 15 10 -8 127 9 7 8128 9 & 5 53
0 165 10 =26 =7 28 45 =3* 9 84 29 28* b 338
1157 10 =5 =6 47 14 37% HeKs 2, 6 7 30
2 202 12 -11 -5 103 6 & -9 108 16 17 8 186
HeK®= 2y 0 =4 301 9 0 -8 163 9 5 HeKs
-8 242 ¢ 2 -3 84 5 =1 -7 185 10 13 -9 79
=6 392 11 -30 -2 384 12 2 -6 293 10 12 -8 63
-4 602 15 -64 -1 392 14 10 -5 312 10 14 -7 73
“2 163 5 ~17 0 567 25 <-4 =4 375 12 18 -6 L&
0 3511 3* 1 38117 -3 -3 274 9 13 -5 68
2 bbb 14 =29 2 828 33 -15 -2 242 8 6 =4 152
4 433 13 -37 3259 8 S5 -1 27 17 11* -3 323
6 333 11 =25 4 149 € -5 0 67 5 11 =2 280
8 200 ¢ -26 S 6210 0 1132 5 3 -1 487
HeK= 2y 1 6 35 35 -11* 2 359 11 15 0 175
-9 106 14 -2 7 66 12 6* 3231 8 11 1 536
-8 49 57 -19% 8 128 10 2 4 341 11 11 2 269
-7 85 9 1 9 37 50 -11* S5 284 9 5 3 345
-6 41 25 9% HeKs 2, & 6267 9 5 4 48
-5 85 ¢ -7 =9 133 14 3 7 173 8 -3 5 53
-4 194 € =7 =8 4& 51 33* 8 110 20 -17 6 51
~3 339 11 -23 -7 328 11 13 9 78 17 1* 7 81
-2 301 € =19 =6 27 34 <=2% HeKs 24 7 8 63

-1 846 Zé -99 -5 573 18 23 -9 120 12 7 HeKs

0 52 1S -66 =4 0 33 =-9% -8 36 63 ~-6* -8 129
1593 21 -56 -3 396 12 8 =7 74 12 20 -7 202
2 327 10 =17 =2 53 5 ~4 -6 44 22 39* -6 261
3 387 17 =25 =1 84 & 4 -5 108 7 3 =5 325
4 76 ¢ 0 0 33 12 3% -4 107 6 <=4 <=4 270
5103 7 =9 1 311 13 12 -3 388 12 16 -3 216
6 5 &2 2% 2 34 13 ~4* -2 206 7 12 -2 111
7 119 . & -8 3 539 21 13 -1 816 27 44 -1 130
8 44 31 -10* & 10 30 ~-5* 0 270 8 13 0 39
9 128 10 -18 5 428 20 3 1 6064 21 23 1151
HeK®= 24 2 6 22 35 =2% 2 281 9 18 2 263
-9 95 13 11 7 244 9 3 3 316 16 13 3 328

S6 DEL
7 7
g9 12

38 -8+

24 ~-18*

15 4Q*
2¢ 8

50 23*%
9 2

52 32%

12 17

22 =~=1*

13 13
8 20

11 20
7 =1

39 48*%

27 -1¢*

16 12
9 6

12 8

22 -6*

11 17

47 13*

10 5
2e 9

31 -15*

18 25%

12 18

20 26°%

10 =2
7 6

10 8
9 13

i5 27
6 11

17 31
9 22

11 12

17 5%

25 =2°%

36 39*%

18 L

20 12*%
2¢ 190

13 8
8 2
9 8

11 10
9 9.
8 1
6 10
6 10

12 25*
7 8
9 15

11

L FOB
4 302
S 308
6 179
7 142
8 96
HeKn

BNOVNMSWLUNRO
pon
o
[

339

122
22
219
98
345
79
356

UL L L
NOVNESWNPRPORNWSENON®
o

207

H'K..

-8 60
-7 26
-6 41
-5 78
-4 187
-3 118
-2 317
-1 215
g 387
1 247
2 364
3 134
4 73
5 b
6 11

PAGE 3

SG DEL
10 12
10 4
8§ 11
g =1
14 -8
2¢ 11
15 =-14
S4 7%
"7 ‘6.,
38 12*
9 3
7 <=2
12 14
7 3
17 18
7T 9
17 28
7 =4
T 1
1€ 13*
41 18°%
59 16*%
12 3
2y 12
59 0*
10 3
20 12*%
12 6
8 =2
12 114
34 <5°%
6 12
36 =~1i*
7 13
8 8
11 9
10 2
11 1
52 g*
i1 7
2¢ 13
42 ~-16*
52 =8+
42 26*
13 ~-10
7 6
8 2
10 6
7 S
13 18
9 9
11 10
9 9
18 3%
30 17*
L3 ' R

v



STRUCTURE FACTORS CONTINUEK FCR

URANYL NITRATE IMIDAZOLE

L. FOB

7 &7

HeK=
-7 137
-5 166
-5 209
-4 260
-3 157
-2 157
-1 81

g 34

99
198
203

185
194
152
HoK=n
8
30
80
88
251
55
%80
154
368
156
237
56
55
28

HoK=
-7 0
-6 242
5 76
-4 309

e
CVFUNHRSHNWENON

=3 40

-2 180
-1 58
] 6
1 50
2 250
3 77
4 300
5 47
6 217
HoK=
-6 41
-5 48
-4 1295
-3 182
-2 151
-1 275
0 196
1297

1
2
3
4 219
S
6
7

SG
51
Cy
10
11
8
g
9
7
11

57
24
56
54
1¢
10
L€
14

ié

DEL
17%
14

5
-11
10
1
-2
&
1
11*%
13
-2
0
-4
10
-8
20.
15
4%

™

-10
-7

i

L FCB SG CEL

2 185
3 192
4 66
5 32
6 0
H'KI
-6 129
-5 198
-4 131
-3 134
-2 70
72
0

120
234
154
194

'
NFsFunPoR

He K=

-5 47
-4 191
-3 66
-2 239
-1 81

0 293

1 75

2 255
3 @
4 96
H'Kz
-4 55
-3 171
-2 41
-1 77
0 67
1 105
2 655
3 190
& b8

H'K!»

-3 94
-2 198
-1 146
0 232
1 134
2 169
3 65

HeKSB
-2 1066

-1 35
0 60
1 67

HeKs

-8 1¢C2

-6 271

-4 565

62

3 -5
8 11
17 15+
47 -21%
62 -12°*
2, 18
15 =7
12 -15
13 -14
15 -7
14 -9*
12 11
43 ~13%
17 -15*
12 -9
3 7
11 -5
g -1
2y 19
51 25%
9 5
67 ~-1*
11 -17
14 -18
11 -17
19 &4*
11 -21
56 -42*
15 -11
2, 20
61 9%
9 -17
45 12%
16 12+
23 37%
15 10
25 22%
16 -15
27  46*
2, 21
23 1+
g -5
g -4
g -8
10 -6
9 -9
43 -20*
2y 22
12 6
48 11*
22 45*
25 31%
3, 0
10 -6
9 -22
19 =77

-25-

UO2(NO3)2. (C3N2H4IH20

L

WOoONOVSWNO

N D I T D I R DN
RN WESFENDN®Y

FoOB
964
311

98
230
2hb
214

HoKm

152
68
189
107
210
42
68
168
204

124

138
50

VIVI NV NGO ®

S6

31~

10
s
8
8
9
3

[
WO N WO

(%Y

> e
N NONONNVVINN

[

DEL
127
-29
-3
-1
-24
-24
1
-4
-11’
-24
-6
-12
3.
-2
-14
-16
-1k
-52
-19
-39
-19
-32
-9
g
35+
S g
2
-4 ¥
25
-9%
-15
-24
-26
-27
-26
-17
-l
-10
-g»
-9

-11

=20
-19
-11
-17
8
3

VEeEyOIVMIFwuwnNnrror

-9
-8
-7
-6
-5
-4
-3
-2
-1
1]
1
2
3
4
5
6
7
8

FoB
330
351
711
24l
450
164
147
58
30
43
HQK=
40
22
162
43
545
19
606
96
457
26
457
32
110
38
302

197

SG
13
11
29

19

15
L 1
L1

4b
49
10
19
17
27
22

14
24
i7
12

15
10
36

L)

18

12
30

11
15
16
26
14
22

L7
28

57
30
10

10
12
15

DEAL

NV ESEWNERORNF

-7

-5
-4

233

540
81
608
85
378
31
82
27
183
2h

241

204

HoKs
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7 1
14 1¢
1¢ =2
8 =9
53 ~16*%
1¢ 8
33 16*
10 1+
7 =7
10 -9
17 =2
132 =20
7 =10
11 =9
10 -5
8 8
1¢ 18*
18 10*
7e 2
17 SiL*
5¢ 0+
11 0

L FOB
-6 133
-5 194
-L 228
-3 2¢€8
-2 273
-1 282

200

€3
23
Ly

127

156

168

150
HyKs

77
149

90
149

NONSFWN PO

0
i7
199
1€2
374
138
391
101
214

93
125

0
'H’KS

38

19
160

39
267
-9
Lo3

39
482

27
101

61

91

179
i9
207
HeKsm
156
S6
146
73
-4 -0

0
i
2
3
4 59
5
6
[4

i6

SG DEL
7 -5
3 -8
8 =12
9 -9
9 -16
g -5
7 -5

11 -7

37 -9+

17 -2+
8 2
8 -1
8 ¢
9 10
7, 3

17 23+
9 -16

20 16*
8 -6

35 -9+

37 -25*

33 -8*
7 -5
& =9

1z -12
6 -3

13 -8
7 9
8 -6

i0 1

18 -7

48 ~19*
7o &

58 9%

43 13*
8 =9

43  25*
g -7

33 -31*

13 -11

14 18+

15 -11

30 13*

10 -6
s 25
8 1

13 33+
8 O

45 11%

12 -9
7, 5

15 =18

10 10
7 s

12 21

40 -6%

-30-

UO2(NO3)2e (C3N2H4)H20

L
-3
-2
-1

NOoOMtsrawuNFO

5

6

1
2
3

FoB
47
151
158
388
173
393
157
233
55
133
0

H’Kl

18
121
170
194
275
216
248
247
203

96

38

71
124
130
154

HeKz

37
149
65
119
0
53
61
311
65
367
145
351
85
189
51

Heo Km

56
31
220
56
325

354
16
233
17
40
25

S6
pL
6
6
12

7y

27
43

15
11
35
i1
34

34
21
37

DEL
-7
5
-7
-9
-8
-12
-3
-5
-12%

-14%

22*
8
-10*
18*
L¥
-1 3%
8 T he

5%
22+

_ BEEEEE
M WNERSENWS NN

L FOB
4 118
5 &3
6 205
H'Kl
-8 43
-7 158
-6 68
-5 32
-4 0
-3 54
-2 63
-1 268
141
338
233
274
77
148
15
He K=
. 3h
124
142
171
222
218
206
255
g 203
1 66
2 0
3 55
[
5

ooVMEWN+IO

111
122

"6 124

HoKs
14
101
25
52
25
159
48
376
102
329
100
3485
45
H'Kl
137

224
62
299
52

SG DEL
15 =2
54 33*
9 =4
7¢ 9
51 -3¢*
8 6
14 =5*
12 =6
37 -11%
15 -13*
i1 2
9 =2
T 2
11 0
8 1
10 1
13 -15
9 =9
47 =29*%
Te 10
48 -3
9 15
11 &
8 6
8 ]
8 =1
8 1
10 =2
10 4
16 10*
39 =24*
16 9%
9 8
10 =4
12 4
7y 11
60 =-24*
11 =13
40 ie
16 18*
L2 8%
7 =1
20 -26*
i2 =5
14 =6
11 -1
10 6
99 g7+
46 =-10%
79 12
16 &
54 =5%
9 -8
18 =4*
10 =3
16 16*

L FOB
316
45
89
37
65
10
152
"'K.
88
114
51

[}
NS LN M o

39
121
127
222
155
301

185

78
HeKs=
109
134
182
157
176
151
0 123

’ ‘
FWUN - OM

-5
-4

-2
-1
0 177

1 53

2 20

H'KS

38

[/}

1

Z .
3 124
4

5

- Sk

SG DEL
10 -3
3¢ 7+
11 1
g 31+
17 11*
58 «=6%
9 3
Ty 13
15 6
11 -3
39 16%
47 19*%
42 3*
8 5
8 7
9 -1
g =2
11 -3
10 ~-13
9 1
21 4*
Ty 16
15 -9
10 1
16 -5
9 -12
8 -1
8 =6
9 0
21 - R
b =11%
Ly ~-11*
15 =4
Ty 15
24 23*
29 =15*
14*
26 %2’
24 A7*
g 2
15 =~12%
10 -1
15 =5%
10 <4
16 12*
Te 16
37 17+
11 =16
53 «-30*%
g -5
Ly 6%
8 8
22 4L3*
L6 -8*
50 -16*
Ty 17



w

STRUCTURE FACTORS COANTINUET FC#
NITRATE IMIDAZOLE

URANYL

L FOB
-4 51
-3 30
-2 49
-1 180

0 150

1 227

2 1642

H’Kl
-4 114
-3 167
-2 104
-1 161

8 105

1 76

2 a7

H'KI
-2 89
-1 49

0 214
HeKsn

"55

67
-4 238
-2 378

0 07

2 404

-8
-6

4k 81

6 10
HyKs
-8 70
-7 194
-6 126
296
82
124
80

9

55
193
153
291
95
238
93
HeK®
L8
18
50
94
126
171
268
320
0 279
1 257
2 177

[ L
OV SWNERORPNWSsWN

SG
32
4c
31
11
9
9
10
[£)
1¢
12
14
<
17
24

49

17

8
8

10

W3 N DD

7

DEL
L3*
2‘
-55
5
-3
-1
4
18
-8
G
-11
-1
12
13+
8‘
19
-8
24%
-1
0
0¥
1¥
1
-2
-8
-9
12
-§7¥
1
-13¥
-17
-2
-8
=13
5
1
2¥
—17¥
-1
-4
-10

C -7

L FC8
3 130
L 44
S &1
6 28
HeKm
141
84
212
121
219
88
117
28
117

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

264
82
235
106
208
H'Kl
23
38
24
150
-4 0
297
-2 0
417
0 0
1 381
2 36
3 171
4 35
S 16
6 43
H’K-
154
84
245
124
205
90

OV SN

22
0 75
1 59
2 293
3 88
4 244
5 122
6 174
H.Ki
66
47
50

-8

-6

92

185

SG [EL
8 <=2
26 =9*
38 23*
Lo =3%
8y 3
14 -21
14 0
8 =9
9 9
8 ~18
8 10
8 -3
35 25+
6 =4
8 =8
10 -1
10 8
3 =5
10 1
9 16
8 &
46 14%
49 18*%
44 7%
7 4
37 -37*%
13 -5
35 -13%
13 ~-11
36 =9%
13 -8
27 31+
7 0
3§ 15*
46 15%
45 38*%
8y 5
3 3
13 =3
g =5
7 18
8 -3
8 =9
8 3
33 8*
9 -1¢
14 =-8%
10 -8
iS5 =5
9 o
1¢ =18
12 2
8, 6
1S 25+
27 36*
20 12*

-31-

UO2(NC3)2. (C3IN2H4IH20

L
-5
-4
-3
-2
-1

0

1

2

3

4

S

6

6

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

-2

-1
1
1
2
3
4

H'K=

HeK®

HoK=

FOB SG

70 14
157 7
181 7
274 9
228 8
288 9
235 8
207 8
164 8
4
30
2%

11
213 9
61
254 9
990
137 7
56
39
70 9
187 8
86
276
77
228 9
54 69

57
1%
36 4L
46 23
228 9
28 50
266 9
17 48
394 12
L3 L&
279 9
L4 24
89 13
48 38
8y
162 3
72 17
218 9
i19 8
130 8
0 37
30 52
65 18
118 9
96 9
224 10
119 10

45

DEL
-100
-1
4
-7
-11
-6
-10
1
6
7%
27T
-17¥
7
13+
1
-124
6
2
-10
15+
24%
3
-l

-17%

-6

-31%
12+
16%

-12

=5

L FQB
5 2210
H'K.
-7 i
-6 61
-5 97
-4 133
178
236
291
236
227
166
80
50
35
HoK=
51
195
74
187
68
118
61
83
51
224

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

215
71
H'K.
30
119
i
223
84
332
0 29
1 295
2 0
3 122
4 52
H’K'
137
89
160
53
71
-1 0
0 73
1 69
2 183
3 96
4 191
H'KI
-6 0
-5 45

’ L O I T I |
MEWNPORNWSsENON

89

S6 DEL
9 7
8y 10

47 ~15*%

23 38+

10 10
8 2
7 3
8 6

10 2
8 1
9 6
8 8

13 -5

34 7

46 31%
8,y 11

33 ~-12%

18 =12

14 a*
8 3

12 10
8 4

32 28*

13 4

19 18*
8 3

13 14
9 6

21 . 3%
8y 12

55 25%

10 1

27 13*
9 =5

15 =4

12 =4

53 15*%

186 5

43 -31%

16 =5

27 4L5*
8y 13

17 -16

14 -17
8 7

21 =3*

14 ~-6*

42 =-26*%

15 7

25 =b6*%
9 =4

12 =12

12 8
By 14

56 =24%

L8 =-15%

L
-4
-3

(I
WO N

-5

. -l

-3

-1

[V

-4

-2
-1
0
1
2

-3
-2
-1
0
1

-2
-1

FO8
126
112
177
175
197
172
164
89
HeK=
192
46
104
25
65
11
128

190
HeKs
160
0
238
58
257
10
203
HeKs
88

g

35
38
75
H'KI
125
209
HoK=s

120

127

205
347
358
275
H,KI

124
111
264
133
288
110
220
112
112

102

PAGE10
SG DEL
13 7
11 -18
16 =S

8 3

8 3

9 -1
11  §
14 LW

8s 15
11 0
46 =6*
18 ~%
47 -8%
16 49*
51 -11%*
10 ‘6,
21 17*

g -8

8y 16

9 9
53 =-13*%
10 -15
21 20%;
11 -1
48 -32°%

9 9

8¢ 17
15 L
50 -34*%
55 16*%
48 ' R
18 =-12*

8y 18
12 2
13 =%

9, 0
12 =17

9 -3
28 15%

7 &
11 10
11 3
10 8

9, 1
49 7%
10 11

9 &
16 -3

7 2

g -1

8 &

8 4

7 3

9 <&
39 3

9 8



"STRUCTURE FACTORS COMNTINUEL FCF
NITRATE IMIDAZOLE

URANYL

L FOB
4 b6
5 153
HeK®
-8 99
-7 106&
-6 98
-5 59
-4 38
-3 52
-2 122
-1 139
0 186
-1 306
2 214
3 200
4 161
5 92
H’Kl
-8 58
-7 62
-6 184
-5 117
-4 269
-3 112
-2 289
-1 118
0 1640
1 61
2 11
3 78
b 137
5 &8
HeKs
60
139
0

82
30

-7

- 34
253
g
328
' 1]
282
26
163
H,Kz
70
65
i72
131
289
131
276
130

83

SG DEL
15 4%
14 <=4
gy 2
1¢ 13
11 -3
12 &
12 26*
28 27*%
14 S*
7 10
7 =8
< 2
10 -3
8 -3
8 0
12 1]
15 =140
Sy 3
33 7%
17 14*%
¢ &5
1z -5
¢ =13
7 7
10 -9
g -1
7 11
14 L*
L4 9%
12 12
< 5
57 =5%
Sy &
27 53+
11 12
48 -12*
12 =9
37 21+
¢ =3
35 12*
S 1
3€ =-21% .
11 =2
L7 -11*
11 2
LS 22*%
10 -5
8y 5
25 2%
2€
10 7
8 7
11 =12
8 5
c -1
7 9

6*

L FCB
0 135
1 14
2 &2
3 32
b 129
5 58
H'K’
TG
99
57
53
27
118
148
216
260
272
178
176
5 69
H'Kl
116
52
260
93
244
89
221
0 72
1 92
2 8
3 95
& 33
5 152
HeKs

-7
-6
-5

16440
b1
36

169
27
0 240
1 29
2 332
3 47
4 204
HeK=s
112

92
201
109
236
122
189
g 53

-2

S6 DEL
8 &4
38 <~6*%
29 26%
LY -1G*
3 .1
24 -12*
9 6
57 <-43*
10 5
16 18*%
25 L4*
38 =2*
10 13
8 -1
8 =&
9 =4
10 =2
8 -1
8 14
28 =22%
9, 7
17 -3
24 ~13*%
9 -1
41 13
9 &
14 -8
9 9
12 8%
10 -5
41 3
11 4
58 2%
3 9
9, 8
K8 ~=4*
g 5
W1 23*%
&0 30*
LWy =2%
7 0
42 3*
3 1
b1 -13*
11 -4
26 20*
g -7
9, 9
11 13
19 6%
9 =12
11 22
10 =2
10 3
g =4

35

1'

- =32-

UO2(NO3)2e (C3IN2H4)H20

L FOB
1 58
2 27
3 70
4 27
H'K’
87
71
46
49

-6
-5
-4
-3
-2 114
-1 151
0 162
1 231
2 184

3177

4 133
HoeKs
155
74
257
73

-6
-5
-4
-3
-2 259
-1 986
0 129
1 28
2 13
3 19
4 118
H'K=
33
72

-6
-5
-4 47
-3 658
-2 0
-1 181

0 29

1 287
2 51
3 219
HoKs
115
177
119
-2 186
-1 63
o 82
1 32
2 31

-5
-4
-3

3 0
H’K=‘

-5
-4 23
-3 0
-2 95
-1 108

0 173

SG
27
L1
20
L7
9,
16
15

[
WD 00 WO M WO O

DEL
-12%
18*
-1%
-2 3%
10
20*%
1 3%
42+
(iR
&
-4
6
-6
3
2.
-8
11
-8
3+
1
-1'
-7
11
6
3
2%
-y ¥
11
12
25*
54
b1¥

2r
-21%

-4
=3
26*%
-5
13
6
-5
"
.
-16*
-11
-13*

5

-7

L FOB
1174
2 216
HyKm
-4 58
-3 186
-2 70
-1 159
0 32
1 55
HeK=
-3 33
-2 124
-1 0
0 184
H’Kl
228
-4 187
-2 117
0 102
2 259
4 250
H'K=
-7 7
17
118
92
240
125
275
0 135
1 257
2 105
3 129

-6

& 10

H’K.
- 78
157
172
137
94
33
'38
0 &0
1 129
2 161
3 184
L 178
HeKa
-7 17
-6 45
-5 0
-4 190
-3 124
-2 272
-1 85

-6
-5
-4

8 243

SG DEL
9 )
13 9
9, 15
46 =-16*
9 =4
17 5%
12 8
47 =8¢
33 =-11%
9, 16
48 24*
10 8
63 ~33%
i1 -28
10, o
10 2
8 15
8 13
10 S
10 4
10 12
10, 1
45 =1¥
59 1%
10 11
11 0
9 =3
8 =6
9 8
7 9
9 13
10 2
9 11
S4 -10%
10, 2
20 =-23*%
8 12
8 N
8 5
10 -11
47 =8*%
Gh 11*
29 =2%
9 14
8 6
9 9
10 =2
16y 3
46 15*
33 1+
43 =43*%
8 6
9 =3
9 9
11 6
g =3

-6

L FOB
1 93
2 177
3 46
4 32
H'KI

211

180
15

1 187
2 25
3 235
4 40
H'KI
-7 g
37
68
166
137
.269
107
g 264
1 91
2 181

-5
-4
-3

4. 61
H’K'
106
160
129
135
103
60
49
¢ 43
1 125

2 167 -

3 151
4 197
H'K.
129

83
226

62
255

259
107

46
H.Kl

; UL
SwWwNrHrarRrNLEsSENO

150

106 .

PAGE11
SG DEL
13 10

8 10
58 =14*
LEé -23*%
10, &
10 -1
45 =11*
18 s
42 =-11*

S 1
LE 14*

.51 =21*

49 =3%
11 16
43 1bL*
10 5
56 26°%
10, 5
52 -11*%
L7 =-19%
16 -1*

8 2

8 1%

9 1

9 6
11 3
11 =14

9 4
54 -33%
23 8%
100 6
12 8

9. 9
11 -9
12 -1

9 6
15 21+
18 33+
31 -6*

9 7

8 9
11 2

9 12
10, 7
L7 -12*

9 15
12 19

9 2
23 =6*

9 -1
10 2¢
12 8
13 8
12 . 8
59 33+
10, 8



STRUCTURE FACTORS COMNVINUEL FCH

URANYL NITRATE IMIDAZOLE.

L FOB
-6 172
-5 25
-4 170
-3 19
-2 60
-1 0

g 93

1 27

2 186

3 65

HeK®m
-5 0
-5 185
-4 77
-3 210
-2 116
-1 2380

¢ 112

1 195

2 69

3 92
HeK=n

92
134
132

99
-2 36
-1 33

0 i}

1 95

2 120
3 141

HeK=
-5 0
-4 160
-3 76
-2 245
-1 81

g 235

1 81

2 150

"HeKs
-5 176
-l 0
-3 135
-2 L1
-1 0

-6
-5
b
-3

1 130
2 &1
HeK=
-4 110
-3 104
-2 187
-1 98
0 191

SCG DEL
1¢ -1
4% 19*
10 -1
42 8+
1¢ -1+
S8 =3*
13 22
42 16*
11 =7
17 49+
106, 9
50 -16*%
14 7
27 7
8 4
] 1
] 7
14 -8
13 3
23 b
14 =5
1Gs 10
1€ -21
10 -1
8 18
14 4
L
L2 19*
45 =41*
1€ =3
1¢ 4
11 -13
10, 11
68 =-34L*
g -11
2¢ 18*%
9 2
20 =3*
-9 8
14 19
< 7
10, 12
10 8
L7 -20*
1¢ 11
LE 29*%
L4 =-9%
48 ~16*
10 6
56 3Ju*
10 13
-3
-2
4
-1%
0

14

n
[Vo R NIY, )

L FCB
1 98
H,K.
-3 90
-2 56
-1 &2
0 71
H’K!
-6 168
-4 264
-2 243
0 165
2 39
H'K.
-6 42
-5 31
-4 1]
-3 91
-2 60
-1 193
0 129
1 231
2 86
3 21¢
HoK=
86
128
173
193
158
134
0 68
1 55
2 18

3 47

HoKe
61
37
22

-6
-5
-b
-3 32
-2 138
-1 80
g 222
1 54
2 205
3 110
HeK=
2L
214
22
264
-2 32
-1 159
Q g
1 69
2 13
3 67

-6
-5
-4
-3

S6G DEL
15 13
10, 16
14 16
42 19*
5 21%
18 25%
11, 0
9 11
18 13
10 7
11 13
Ly 12%
11, 1
48 16*
45 2%
45 =7%
11 11
39 =14*
a 11
10 11
11 11
14 -8
10 2
11, 2
15 =4
10 0
g 7
8 =6
8 5
8 10
2h =-17%
20 1&*
49 =5%
4§ <-9%
11, 3
22 =-10%
L 24*
46 18*
42 6%
9 i
12 7
10 12
29 -21*%
12 10
10 23
11, &
59 16*
10 9
44 20*%
10 =2
b1 31*
8§ =3
L3 ~-1G*
1¢8 17*%
48  11*
22 =-b6b*

-2

-33-

UO2(NO3)2. (CIN2H4)IH20

L FQCB
H,Kl
-6 b&
-5 46
-4
-3 41
144
48
237
92
203
114
HoK=n
124
124
174
154
173
115
0 82
1 38
2 52
3 58
H'K=
52
45
84

-1

[ZVROV ol

-5
-4
-3
-2 54
-1 175
0 63
1 235
2 47
HeK=
-5 0
-4 212
-3 42
-2 220
-1 32
0 105
1 &2
2 62
HeKs

-4 0
-3 89
-2 61
-1 154
0 113
1 188
2 197
H,Kl
-4 140
-3 166
-2 128
-1 112
0 91
i 25

S6 DEL
11, 5
22 =~1*
34 25%
46 =5*
€1 2%
8 5
34 -16*
10 19
13 =5
9 6
i2 11
11, 6
10 17
10 5
13 5
g =9
9 4
10 =2
13 ]
45 =7%
28 28+
60 13*
11, 7
27 11*
S5 §3%
23 3+
27 1G*
8 9
19 -10*
9 8
47 -16*
14, 8
60 ~-4*
10 11
44 22*%
10 8
46 18*
25 1+
46 30%
19  G4*
11, 9
49 =324
47 =2%
12 20
19 9%
9 14
11 11
3 4
11 22
11, 10
10 11
9 =2
13 =17
10 2
17 27*
s -2+

L FOB
H'Kl
-4 0
-3 0
-2 131
-1 33
0 184
H’K=
-3 215
-2 0
-1 131
HeKs
-4 165
-2 263
.0 257
2 129
HQK'
-5 136
-4
-3
-2
-1 0
0 34
1 139
2 68
H,Kl
78
99
152
-2 161
-1 188
0 120
1 115
2 77
H'KS
-5 7
-4 131
-3 47
-2 4t
-1 47
0 84
1 37
2 155
" HeKm
-5 97
-4 31
-3 215
-2 31
-1 251
0 28
1177
H'K-
-5 90
-4 129
-3 38
«2 48
-1 64

-5
-l
-3

SG DEL
11, 11
52 -b*
L8 =-27%
13 3
56 =-1%
10 13
11, 12
10 1
49 =15%
10 7
12, 0
9 9
10 16
10 21
16 6
12, 1
9 23
264 5%
16 ~10
L -1%
42 -10%
68 1 R
10 7
19 17+
12, 2
i6 18*
i3 =2
11 5
10 12
8§ 11
17 =5
14 =4
26 =22*%
129 3
48 ~4L1*
12 9
49 12*
Lt 13%
30 6%
13 16
52 -11%
19 9
12y &
24 11*%
52 29%
16 18
48 29*
9 15
45 24%
9 29
12, 5
17 32*
12 8
46 0¥
30 15+
17 52*

Lt FOB
0 83
1 41
HeKm
126
147
-2 176
-1 171
0 183
1 108
H’K'
=4 25
-3 117
-2 40
-1 72
8 44
H'KI
-3 0
-2 221
-1 57
0 219
HeK=
56
45
HoKs
-2 134
HeKs

-4
-3

-2
-1

=3 150

-2 94
-1 126

HeK=
-2 79
-1 128

H'K!
-2 152

PAGE1L2
SG DEL
15 3
47 ~-1*
12, 6
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