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The X-ray single-crystal structure is reported for a new
form of strontium hydrogen phosphate (γ-SrHPO4) (γ-Sr).
The cell is orthorhombic (Pbca) with ao=8.131(3)Å,
bo=9.258(5)Å, co=18.084(7)Å, V=1361.31(2)Å3, Z=16,
and R=0.039. The atomic arrangement consists of a
succession along [001] of two kinds of HPO4

2- alternating
planes denoted as P(1) and P(2). These sheets are held
together by Sr2+ cations. Here we find the same
arrangement as observed in the monoclinic CaBa(HPO4)2

1

(CaBa). Further interaction linkages are provided by strong
hydrogen bonds established within the phosphate sheets.
The features of the hydrogen bonding system (dimers in
P(1) and infinite chains in P(2)) are defined by the H/PO4

3-

ratio as has been found in CaBa and some sulfate
structures e.g. KHSO4

2, where H/SO4
2- ratio is also 1. The

unit cell deformation of CaBa (bm~ao, am~bo, cm~1/2co) can
be directly related to the nature of the cations coordination;
one kind of ninefold ions (2Sr2+) with average distances
2.703Å for Sr(1)O9 and 2.660 Å for Sr(2)O9, is replaced by
(Ba2+, Ca2+) ions with <Ba-O>=2.846Å and <Ca-
O>=2.462Å in BaO9 and CaO7 polyhedra, respectively.
The lattice distortion is coupled with small rotation of the
HPO4 tetrahedra along the am axis. Moreover, the slight
increase of ao (8.131Å) compared to bm (7.930Å) is caused
by: (i) a radius change of the ions, where two Sr2+ cations
(rIX(Sr2+)=1.31Å) are replaced by a relatively small Ca2+

(rVII(Ca2+)=1.07Å) and large Ba2+ (rIX(Ba2+)=1.47 Å)
cations, (ii) a reduction in the distance between P(2) atoms
along the infinite phosphate chains in CaBa  (4.280Å as
compared to 4.369Å for γ-Sr). This decrease in the P-P
distance is accompanied by a decrease in the P(2)-P(2)-
P(2) angle (137.06° to 135.77°). The approximately
doubling of co (cm=9.865 Å) is due to the orientation of the
tetrahedra in two successive layers either of P(1) type or of
P(2) type.
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Electrochemical studies have shown that sodium linear
monocarboxylate inhibits the corrosion of lead in aqueous
solution. Particularly, the efficiency of these compounds
with a general formula CH3(CH2)n-2COONa (n=7 to 11) is
depending on the chain length of the aliphatic group. The
Lead passivation was attributed to the growth of passive
layers containing metallic soap Pb(CnH2n-1O2)2. The
general aim of these studies concerns new protective
treatments less polluting than usual process as
phosphatation or chromatation used in metal protection. To
optimize the treatments, for example by varying the chain
length of the aliphatic carboxylate group, it is necessary to
better understand the interactions between the surface of
the metal, oxidized or not, and the metallic soap, which
needs the knowledge of the crystallographic structure
formed by the hydrophobic and protecting metallic soap.
Thus, crystallographic structure but also thermal behaviour
of this compound have been investigated.

Pb(C7H13O2)2 soap metal protecting lead surface have a
triclinic structure (space group P1 with a=4.8590(1)Å,
b=7.3090(10)Å,c=23.1920(10)Å,α=91.54(1)°,β=95.66(1)°,
γ=90.90(1)°, V=819.2(2)Å3, dx=1.887g/cm3, Z=2) from
2069 unique reflections (R1=0.0606, wR2=0.1262). It is
characterized, at 20°C, by layers perpendicular to the c
axis, in which one bidentate carboxylate group among the
two bridges the lead atoms along [010] while the other
bidentate carboxylate group does not participate in
bridging. Nevertheless, the cohesion of the sheets along
[100] is assumed by Van der Waals interactions where
takes place the lone pair 6s2 of the lead. The lead atoms are
six O-coordinated in a very distorted polyhedron. The
thermal properties are analyzed by thermogravimetry,
differential calorimetry and polarized light microscopy.
Absence of structural water in that compound is confirmed
by TGA measurements and micro Raman spectrometry.
The compound presents the following sequence of phase
transitions (LC = liquid crystal) on heating : crystal - 88 °C
–> LC_1 - 90 °C –> LC_2 - 107 °C –> isotropic and on
cooling : crystal - 74 °C <– LC_1 - 79 °C <– LC_2 - 101
°C <– isotropic. The two liquid crystal phases are at the
present time not yet identified. With the polarizing
microscope, they neither present the characteristics of a
nematic nor of a smectic (A or C) liquid crystal phase.
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