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08.2-9 NON-PERIODIC 
S-Agi. By M Tokonami 
Science. University of 
K. Keto and A Yoshiasa 
Osaka. Japan. 

PATTERSON FUNCTION OF 
and N. Haga. Faculty of 

Tokyo. Tokyo. Japan and 
ISIR. Osaka University. 

The experimental approach to find out the dif-
ference of the correlation of atomic fluctua-
tions between the nearest neighbors from that 
between the sufficiently distant atoms has been 
done by means of X-ray single crystal diffrac
tometry. Fourier transform of a square of 
continuous IF! distribution would give a kind 
of Patterson function map. which has pseudo
periodicity in the Patterson space. The peaks 
near the origin in that Patterson map should be 
very sharp caused by little influence of ther-
mal motion or positional disorder. Whereas. 
those in the distant region from the origin 
should correspond to the ordinary Patterson 
peaks. which are averaged in the unit cell 
scale. They are considered to be the products 
of two atoms vibrating independently. 

S-Agi is well known as the crystal which has 
the characteristic diffuse streaks caused by 
the extreme thermal motion of atoms. The 
diffuse intensity mostly appears in the plane 
parallel to {1010)* and in the rods para! ·el to 
a* and c* axes. This wurtzite-type compound 
should be the convenient specimen for executing 
the experiment for the above purpose. 
Integrated intensities around the points cor-

responding to one fifth of the basic reciprocal 
cell vectors were measured on a four-circle 
diffractometer using monochromatized Mo Ka 
radiation. The effect of thermal motion on 
atomic correlations according to distance will 
be discussed based on the Patterson synthesis 
of the observed intensity distribution. 

08.2-10 CRYSTAL STRUCTURE DETERMJNATJON OF Ca8a2 (830sl2 
BY POWDER DJFFRACTJON METHOD. BY Huang D1ngzhen, Zhau Zicang. 
Ljang JjngkuL. Fujjon Jnstitute of Resgarch on th12 Structure 
of Mattar. Academja SlnJCO, [hjna. 

Tho pseudo-binary system Bo82D,-CoBzO, has been studied by 
moons of thermo] analysis and X-ray diffraction. A compound 
CoBo2 (B 306)2 has been formed in the system. which melts con
gruently at 1JJ7=3°C. ihere exist eutectlc horizontals from 
BoB20, to CoBo2 (B3D5l2 at 1076::3"[ and from Co8o2 t830sl2 to 
CoB2D, at 1046::3"[. Both Jnterplonor d1stances and dJffro
ction intensJties of powder pattern of CoBa2 (8306)2 have been 
collectod by CuJnier-de Wolff camera and 0/mox-rA diffracto
meter respectively. The density measured is f.=3. 64g/cm3 . The JR 
absorption spectra show that there may be the t830 6 J'· rings 
of boroxol type in CaBo, (830 0 ) 2- A powder SHC test has been 
carr Jed out. but no SHC effect has been observed. The indexing 
of the X-roy powder d1ffroctian pattern JndJcotes that 
CaBo2 (B 305l2belongs t~ the tr1go~ol system with the unit cell 
dimensions: o=b=7. 157A, c=35. 29BA Jn hexagonal lottJce.There 
ore 6 formula units 1n one hexagonal unit cell. ~=3. 64g/cm 3 . 

Only the reflections of type -h+k+/=3n ore observed while the 
reflections hal with odd J ore absent. This limits the po
ssible space groups to R3c and RJc. From the fact that no SHC 
effect con be observed, the space group is assumed to be RJc. 
A further structure refinement has been conducted by the com
parison between the calculated intensities Jcand the observed 
intensities ] 0 • J,=M·k·PL·F' exp(-28sin 2 B/J\.2 l.where 1-i is the 
multiplicity foetor, PL the Lorentz polarization factor, the 
atomic scattering foetor in F is calculated by relativistic 
Hortree-Fack wave functJon( D. T. Cramer, J. T. \Iaber, "lnter
notional Table for X-ray Crystallography." Vol. ]V, PP. 71.184. 
Birmingham, Kynoch. 1974.) refined by anomalous scattering. 
8. the overage temperotur~ foetor, and k . the proportional 
constant. By using 28 =3. BA 2 • we obtain the refJnement result 
R = :i:l l,-1 0 1 I :1:1 0 =117. with 75 possible reflections of l,>O. 25 
(the strangsst one js 100. ). The final atomic parameters. 

Jnterotomic distances and bond on~les of (8306) 3" 
rings ore 1 isted in Tables l and 2. The (B305l - ring is shown 
in Fig.!. 
The result of structure determination indicates that bath 
Co8o 2 (B 3D6 J2 and high temperature phose BoB2D4 (A. D. Mighel J. A. 
Perl off. S. Block. Acta Cryst. ~ 1966, Bl9.) ore isostructurol 
compounds. The high temperature structure of BoB2D, is stabi
lized by the substitution of Co2 ' for 8o 2 ', as is the case 
in Bo 1.xSrxB,D, (x<0.35l solid solution in the BoB,D,-SrD sys
tem( Wong Guof~ Huang Oingzhen, Liang Jingkui. Acto Chimico 
Sinico. 42, 6, J9B4. 503.). The ather isostructurol compound 
CdBo2 (83~)2 (o=b=7. 144 A, c=34. 562 A. 2=6.) had been found by 
using Cd 2 '. lt con be seen that the high temperature phose 
structure of Bo82D, is stabilized by the substitution of 
bivalent cat1ons with smaller ionic radius for 8o 2

+. But no 
isastructurol compounds con be formed by the substitution of 

·Zn2 ' and Mg 2 ' with much smaller ionic radius. 

fob!f' !. fh2 fino} atomic param!lt!lrs. 
Positions x/o y/b z/c 

0(]) 35(f) 0.159 0.213 0.0449 
0 (2) 36 (fl D. 420 D. 104 D. 0403 
B 35 (f) D. 944 0. 162 D. 0425 

0/21 
Odl 

Bo 12 (c) 0 0 D. 3515 
Co 6 (ol D 0 D. 25 

Fig. 1. The t8305J 3
-

ring. 

fable 2. fhll int!lratomic distanc!ls and band angl!ls. 
(B3 00 ) 3- Distances (B3 05l'- Angles 
B-0 (]) ]. 40 A B-D (1') -B 122. 
B-0 (].) ]. 39 A 0 (]' l-B-0 (]) 118° 
B-0(2) 1.31 A 0(l'l-B-D(2) 120' 

0(2)-B-0(1) 122" 
8-8 2. 43 A Bo-O and Co-D distances 

Bo-D (2) 2.97 ~ 
0 ( j) -0 ( 1') 2. 37 ;, Bo-D (1 l 2.99 

" 0 ( ll -0 (2) 2.36 'A Bo-D (2' l 2.6B A 
0(1')-0(2) 2.35 ;.. Co-D (2) 2.2B ;.. 

08.2-11 INTERACTION PRODUCTS OF CONDENSED 
PHOSPHORIC ACIDS WITH VARIOUS AMINES AND AMINO 
ACIDS. By M.T. Averbuch-Pouchot and &_QjJjjf, Laboratoire 
de Cristallogaphie, associe a I'U.S.T.M.G., C.N.R.S., 166 X, 
38042 Grenoble Cedex (France). 

Interactions between amines, amino acids and various 
condensed phosphoric acids (H4P207, H3P30g, HsP301o. 
H4P 40 12 ... ) have been investigated. Being given the instability 

of the condensed phosphoric acids a metathesis reaction 
between the amine chlorohydrates and the phosphoric silver 
salts has been used for their preparation. A typical reaction of 
this kind is : 

We describe here the first results obtained in the case of the 
cyclic phosphoric acid : H3P309. 

Formulas a b 0 B S.G. z 
(CH3.NH3)3P309 12.144 15.362 7.203 97.32 P21/n 4 
(C2H5.NH3)3P30 9 16.284 19.17 12.425 118.62 C2/c 4 

[(CH3)2CH.NH3)JP309 25.22 12.225 15.451 123.90 C2 

(CH2.COOH.NH3)3P309 12.31 14.62 10.146 100.40 P21ic 4 

To the difference with previous investigations made with 
monophosphoric acid : H3P04 the phosphoric group is here a 
non acidic one : P 30 9 . The three dimensional cohesion is 

assured by hydrogen bonds between the external oxygen 
atoms of the P309 ring anion and the hydrogen of the NH3 
radicals. 


