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Abstract

Product K, (NH,)H, Fed*(PO,)s-6H,0, is based on corner-linking octahedra and tetrahedra
and is structurally related to coquimbite, paracoquimbite, and the synthetic Fe,(SQ,),
dimorphs. It is trigonal, a, = 9.151(2), ¢ = 16.862(4)A, Z = 2, space group P3ic; vsually
merohedrally twinned leading to 6/m 2/m 2/m intensity distributions.

R = 0.042 for 1200 non-equivalent reflections. The general formula can be written
(NHA)Feg*[PGS(OH)Q,,O,/,)]J[POZ(J}i)g,}g(HEO)a~SHQO. Average bond distances are Fe(l)-
(O,H,0) 2.010A, Fe(2)-0 1.933A, Fe(3)-0 2.005A, P(1)-(0,0H) 1.538A, P(2)~(0,0H)

1.545A, NH%~(OH,H,0) 3.06A; the ammonium cation is in distorted octahe
tion. Two of the three independent Fe~O octahedra (M on three-fold rotors

al coordina-
and all ot the

hosphate tetrahedra (7) link at ¢ (linking oxygen) to form a framework structure of
& Jaeiiy

stoichiometry M Ty,

1

Introduction

We have been much interested in anisodesmic
oxysalts of ferric iron and aluminum and extended
our study to phases which arise under more acid
conditions. Particularly in the phosphates, consid-
erable uncertainty exists in the explicit expression of
the structure formula, since the presence of protous
suggests the possibility of “acid phosphate” anions.
One problem concerns the distribution of these pro-
tons and the consequent effect on structure geometry,
The compound whose structure we report is called
Product K and was studied, along with four other
related compounds, by Smith and Brown (1959).
One of these compounds is taranakite,
H K ;Al(PO,)s- 18H,C, whose complex structure is
unknown but may be related to Product K, which has
not as yet been found as a natural phase. We hoped
that knowledge of Product K's structure would assist
in eventual deciphering of taranakite, which so far
has not been found in suitable crystals. Our results
provide structural relationships between acid phos-
phates and other anisodesmic oxysalts, particularly
sulfates. In addition, the structure suggests a family
of corner-sharing framework structures based on oc-
tahedral and tetrahedral corner-sharing linkages,
which may represent a new class of zeolitic structures.
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Experimental section

Single crystals of Product K were kindly provided
by Mr. James R. Lehr of the Tennessee Valley Au-
thority. Smith and Brown (1959) reported
2{Ho(NH,)Fel+(PO,),- 6H,0], space group P6s/mmc,
P6yme, or P62c, specific gravity (pycnometric) 2.36,
computed density 2.36 g cm™3, a = 9.14, ¢ = 16.88A.
In addition they reported synthesis of potassium and
aluminum analogues, and found that the structure
can tolerate a range ¢ alkali contents and possibly
can form without these cations, an observation which
added interest to its structure.

The crystal selected for our structure analysis mea-
sured 0.10mm ([|a,) X 0.12mm (|| 2;) X 0.20mm (Jlo).
Data were collected by w-scan on a Picker automated
diffractometer (graphite monochromator, MoK« ra-
diation, A = 0.70926A) to 26 = 60.0° with scan speed
2° min~! and base scan width of 2°. Background
counting times were 20 sec on each side of the peak.
Refined cell data from the orientation matrix areg =
9.151(2), ¢ = 16.862(4)A, in good agreement with the
earlier study. A total of 2545 reflections was collected
in the reciprocal space sector (Rki), including # = 12
to 0, k = 0to12and /! = 0 to 23. No absorption
correction was applied because of favorable crystal
shape and low linea absorption coefficient of ¢ =
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