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Characterizatjon of UN-1 

The purpose of this research was to assist in the characterization of 

the unkown zeolite phase, ·uN-1 • (sample code, ZANK-5(34) Na form, 

calcined in air at 550 ·c for 10 hours, synthesized at NCL). Powder 

diffraction studies on a Scintag PAO X diffractometer (Figure 1) were 

carried out at the University of California at Santa Barbara by William 

Harrison, a postdoctoral associate of Professor Galen Stucky. The X-ray 

lines were relatively broad (0.5 • full width at half maximum intensity at 

10 • in 29). A substantial amorphous component is indicated by broad 

diffraction peaks centered at 12 • and 24 • 29. 

A search of JCPDS --International Centre for Diffraction Data-­

files suggests that ZANK-5(34) (UN-1) is an Si02 isomorph, Silica X, 

previously reported by C. Frondel, Am. Mineral. 6!. 799 (1979) (Figure 2 

and Table I). Frondel's sample was made by treating gmelinite or 

scolecit~ in acid and adding the residue to KOH solution, then heating to 



175 °C for 3 to 1 O days. It has also been formed from amorphous silica 

by heating to 180 °C with a KOH solution. The phase goes to cristobalite 

than quartz in 5 days (B. Hedemann. Min. Petrog . .lil. 242 (1964). The 

sorption, catalytic and structural details of Frondel's phases are 

currently unknown. 

The computer program, TREOR (P.-E. Werner, University of 

Stockholm). was used to index the diffraction pattern of UN-1 and the 

reported pattern of Frondel. The indexing output is given in Table II for UN-

1 . Because of the broad diffraction peaks and the large unit cell, the 

assignment is tentative but consistent with the identification of UN-1 as 

being Silica-X. Unit cell parameters which best fit UN-1 also are given in 

Table II. These parameters assume a pure phase, and as noted abov~ are 

also tentative because of sample crystallinity. 

There is no obvious structural model suggested by the unit cell 

parameters so that an ab initio structural determination would be 

required. Such a structural analysis of UN-1 would require 1) a more 

crystalline sample, 2) transmission electron microscopy diffraction data 

(Or. Singh of Pune) to obtain as much symmetry information as possible 

and 3) high resolution neutron diffraction powder data on the dehydrated 

sample in order to obtain the maximum possible number of Bragg peaks. 

The Bragg peaks would be deconvoluted and the structure analysis 

attempted using a combination of direct method, Patterson, and 

tetrahedral annealing analysis. The latter approach is unpublished and 

recently developed by John Newsam of Biosym corporation. Solid state 

magic angle spinning experiments using 29Si would be an important asset 

in this analysis. 
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The above references have been given to Dr. Kotasthane of the 

National Chemical Laboratory at Pune. If it is felt that the more detailed 

structural analysis described above would be beneficial to NCL, we would 

be happy to continue this collaboration. The ab initio solution of 

structures from powder diffraction techniques is a non-trivial exercise 

and should only be pursued for important, new molecular sieves which 

might have a substantial impact on the NCL zeolite research program. 

Conclusjon: The identity of the sample ZANK-5(34) Na, also referred to 

here as UN-1, has been determi11ed to be that of Silica-X. The diffraction 

pattern shows considerable amorphous component with relatively broad 

Rragg diffraction peaks. TREOR software was used to determine the most 

probable unit cell parameters for ZANK-5(34) Na and Silica-X (Table II). 

An ab initio structural determination to obtain atomic positional 

coordinates would require 1) a more crystalline sample, 2) high resolution 

neutron diffraction data 3) electron diffraction information and 4) 

auxiliary NMR data for modelling purposes. 
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