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)9), Stara LLesna, Slovakia
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synchrotron radiation refinement function

inorganic structures systematic overlap (Rius,
whole profile fitting Miravitlles, Gies, Amigo)

FIPS (Estermann et al.) aosldental ovzrlg

automated AFirecycling fragment / atom AF recycling

lighter ligand atoms not lighter ligandfatems required
required

- > al o - Ve Nt ~ ~n ~t
FOCUS (Grosse-Kunstleve et

al.)




(EOrrections










Calculated modulus synthesis:




Z (F) =V? [P(u) P(u,®) du = max!
v

Z (F) = KS, E, Ey(F) = max!




Only the E's are significant.

For the large reflections it holds

Phase refinement with often leads to
overconsistent triplets, 1.e. for most triplets
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X [Se<E> (A/EL = 1/E = 1/E /S

(EF<E>)

N




J.Rius, X.Torrelles,
C.Miravitlles, J.M.Amigé,
MM.Reventés Acta Cryst. (2002)
A58 21-26.




Positive triplets
Z(F)= K Sy Sy By By By COS(W 4@yt @yy 1)




(E-H+K2 +E-H+L2 +EK+L2 _3)

Schenk (1974); Hauptman (1974); Giacovazzo (1976)




Framework Isomorphous Substitution ="
as a Structure-Directing Mechanism

F and Ge in the
synthesis gel favours ..-\ 1 f“fi : S
formation of D4MR units [EEESTAYE ;.;—:{("«;\_f_,_ bl
S il AT "‘*:1_.?::: T 2k

b=






Basic building unit of ITQ-7
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Angew. Chem. Int. Ed. 1999, 38, 1997-2000



Ge Site occupancy (%)

Ge distribution over the T sites in ITQ-17

Ol:iGe =11.6

T1: 0.46 Ge
T2: 0.28 Ge
T13: 0.23 Ge
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Crystal data: Composition:




i

R = 0.118
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1. WWhole pattern profile fitting by fixed
point iteration — oroiila ozl =ie s

. Intensity extraction by L.S. profile fitting

of regions, — lnizsiilss + 9.5,
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Elim = 1.46
Eratio = 0.85
dmin= 2.24A

solved in Pba2

Best solution: S / S, ,=0.826 R (%)=55.2*




S-IE +Hautomated DANR uUnits + 7. T
DF refinement atoms showed up




y
3k

From the automated Forier recycling with initial
phases from direct methods:

From the restrained L.S. refinement with fixed
occupations for T atoms and 50% Ge at T1-T4 +
subsequent DF:

T-T= 3.15(5)A




- Restrained L.S. with all T occupations fixed
except for T1-T4 + AF =>

- L.S. with no restraints for T13-T16

d(A) 224 235 244 254 270 287 3.09 342 4.03 5.26
Nref 40. 36. 35. 37. 34. 35. 41. 32. 36. 37.
R1 0.582 0.532 0.399 0.402 0.332 0.342 0.256 0.261 0.175 0.148
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A.Corma, F.Rey, S.Valencia, JL. Jorda, J.Rius







Upper view of ITQ-24
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ITQ-17, ITQ-7




CSIC

The building units




Zeolite N.of T Window  N. of Cavity
atoms size windows size

4 2.6 6 - 9.0

4.1 11.4

7.4 11.8




Under hydrothermal conditions at 175°C for 3
days from gels of compositions:

xGeO, :(1-x)Si0, : yAl,O,: 0.50MSPTOH :
0.50HF : wH.,O

x =053 y=0.000  w=20

(G2=D01000 W/ =01020 W=12))




X-ray powder diffraction pattern of ITQ-21
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A. Corma ... & J. Rius




XLENS

fiocusinglby 3D - image
forcing the

Input data
at1.5-1.3A

atomicity
ius,d. (1993) Acta Cryst. A49, 406-409




SBIE Interpretation of the XRD image

i
s
W

® What are the black peaks ?
® Why is the structure Fm-3c ?



g Why is the structure face-centered ?
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Averaged structure: h=2n, k=2n, |=2n (strong)

Superstructure: Rest of reflections (weak)
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