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Formation of AgeAI,Si,Ol,l 

On heating an iodine-loaded, silver-ex- 
changed zeolite to 1100°C (Z), many of the 
peaks in the powder X-ray diffraction pat- 
tern gave a close correspondence with 
those in the pattern of iodide-sodalite 
(Na4A13Si30J) (2). However, weak peaks 
due to mullite were also observed, in addi- 
tion to weak, unidentified peaks. To investi- 
gate this correspondence, we attempted to 
synthesize the Ag,I analog of sodalite, i.e., 
Ag4A13Si30J. 

Synthesis was attempted by solution- 
solid mixing. First, solutions of AgN03 and 
NaAIOz were mixed and the precipitate was 
washed and dried at room temperature. 
This material, nominally AgAlO,, was 
mixed with a NH,-stabilized SiOB sol and 
precipitated AgI, maintaining the desired 
stoichiometry. These mixtures were dried 
at 100°C and pelletized with a pressure of 
-200 MPa. X-Ray patterns were obtained 
with a standard diffractometer, using CuKa! 
radiation and a graphite monochromator. 

Firing in air yielded the pattern in ques- 
tion, but strong lines due to metallic silver 
were also observed. However, if the pellets 
were placed in welded Pt tubes and fired at 
800-1000°C for several hours, nearly 
phase-pure material was apparently pro- 
duced; weak peaks due to a-AgI and cristo- 
balite were observed also. The lines of the 
phase of interest were quite broad, espe- 
cially after firing was performed at the 
lower temperatures in the above range, but 
they were considerably sharpened by an- 
nealing in air for 20 hr at 1000°C. The evi- 
dence of a-AgI and SiO, was almost com- 
pletely removed. Heating in air for a few 
hours at 1’200°C yielded a mixture of a-AgI 

and mullite, as far as crystalline products 
were concerned. 

The X-ray pattern of the supposed 
Ag4A13Si301J was calculated wth the aid of 
a computer program (3) on the basis of the 
sodalite structure (4), with Ag replacing Na 
and I replacing Cl. The same atomic param- 
eters, space group (No. 218), and tempera- 
ture factors were used. The agreement be- 
tween the calculation and observation was 
generally quite good (Table I). Although 
(unlike the case for space group No. 217 in 
which the Al and Si atoms are disordered) 
very weak h + k + I = 2n + 1 reflections 
were calculated to be present, these were 
all calculated to have intensities ~0.5% of 
those of the strongest h + k + 1 = 2n 
reflections. Note that the discussion (2) in- 
correctly ignored Al-Si ordering contribu- 
tions to the h + k + 1 = 2n + 1 reflections 
for halide sodalites, but these contributions 
are expected to be weak compared to those 
due to the presence of multiatomic radicals 
substituting at the halide sites. 

Chemical analyses of seemingly nearly 
phase-pure material showed considerable 
iodine deficiency. The analyzed percent- 
ages by weight of Ag,O, A1203, SiOZ, and I 
were 46, 22, 27, and 4 wt%, respectively, 
compared to stoichiometric expectations of 
50, 17, 20, and 14 wt%, respectively. The 
material was heated in air for 20 hr at 
1000°C after being fired in a Pt tube for 
several hours at 1000°C. We interpret the 
analytical results as showing that a large 
amount of amorphous material coexisted 
with the crystalline Ag4A1&01J. These 
results were similar to those obtained on 
air-fired iodide sodalite (2, 5). The color of 
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TABLE I 

CALCULATED AND OBSERVED X-RAY INTENSITIES FOR Ag4A1&s0121 

hkl 
d 

(4 Z ObSd Z Cakd hkl 

110 6.31 10 14 330, 411 2.105 50 60 
200 4.46 1 2 420 1.997 5 7 
211 3.65 100 100 332 1.904 <l 1 
220 3.16 10 14 422 1.823 8 8 
310 2.82 10 6 510, 431 1.751 2 6 
222 2.578 3 3 521 1.630 7 4 
321 2.387 30 35 440 1.579 5 4 
400 2.233 <l <l 

Note. The lattice parameter was found as 8.930 ? 0.005 A. All intensities were normalized to 100 for the (211) 
reflection. No elaborate precautions were taken to avoid preferred orientation but patterns were run for several 
preparations. The observed intensities are estimated to be correct within ?25%. More peaks were observed for d 
< 1.54 8, but are not listed here. 

the preparations was a pale yellow and this 3. 
did not change upon X-irradiation, unlike 
the white --f blue color change observed for 
air-fired iodide sodalite (5, 6). Thus there 
was no evidence that the crystalline 

4, 

Ag4A13Si30121 in the preparations was 5. 
grossly anion deficient, though it remains 
possible that color centers arising from an- 
ion deficiency could develop upon low-tem- 
perature X irradiation. 6. 

By similar preparative methods, we 
found no evidence for the occurrence of Cl 7. 
and Br analog of Ag4AlU3Si30121; this seems 
rather surprising in view of the ready for- 
mation of the halide sodalites (7). Investiga- 
tion of possible (Ag,Na) halide sodalite 
solid solutions might be illuminating in this 
respect. 
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