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X-ray powder diffraction data of the stable orthorhombic form (0' -form) of phosphorus .pentoxide have been
indexed. IR spectra of both the hexagonal (H-form) and the 0' -forrn have been recorded.

Phosphorus pentoxide exists in different modi-
fications both in the crystalline and in the amor-
phous state. Commercial PzOs is hexagonal and
is known as the H-form. It can be obtained in the
pure state by resublimation in vacuo. A powdery
.amorphous type ofPzOs may be obtained by rapid
cooling during sublimation. There are two or-
thorhombic forms, one is metastable (O-form)
and the other stable (Or-form). The stable form
was prepared and used as a reagent during the
inve.stigation of the systems MgO-P20S and
Cr.zOrPzOs by the author. Its X-ray powder
diffraction data were not indexed previously.
Hill, Faust and Hendricks! say that if the ortho-
rhombic form is heated below its melting point
(S6g°C) for a long time a tetragonal (T-form)
modification of PzOs is produced. They have
recorded its X-ray powder diffraction data.

ExperiInental
Certain amount (ca. 3 g) of commercial PzOs

was sealed in a Pyrex glass tube. The tube was
evacuated during sealing. It was then heated at
400°C for 6 hr in a platinum-rhodium wire wound
tube furnace. After cooling to the room tempera-
ture the glass tube was cut-opened in a dry-box
made for handling hygroscopic materials. Phos-
phorus pentoxide formed a hard mass. It was
transferred to an air-tight reagent bottle and pre-
served in a desiccator containing P20S as desiccat-
ing.agent. This sample was used for X-ray and
IR analyses.

The X-ray powder diffractogram of the stable
'Orthorhombic form of P20S was recorded with
the help of a Philips X-ray diffractometer using
copper target and nickel filter. The scanning
speed was o.so/min. The samples for X-ray
analyses were prepared in a dry-box. The hard
mass of P20S was powdered finely in an agate
mortar and then put into the cavity of the sample
holder; it was immediately covered with a trans-
.parent tape to prevent absorption of moisture by
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the sample. The tape' itself shows no Xvrav
diffraction, so it created no trouble during X-ray
analyses. The IR spectra of both the H-form and
the O'-form were recorded by KBr tablet method
on a Beckman spectrophotometer model IRg .

Results and Discussions

X-ray powder diffraction data df the stable
orthorhombic form of P20S have been shown in
Table 1. The d-values (intcrplanar spacings) in
this table are quite different from that of the
H-form (Table 2) and the T-form (Table 3) of
P20s. It shows that the O'-form is a new phase.

The transformation of the hexagonal P20S
to the stable orthorhombic form occurs at 400°8
and the process of change is sluggish. The density
of the hexagonal form is 2.10 g/cm3 while that
of the orthorhombic form is 1.87 g/cm3. This
shows that the structure of the Oi-form is more
open and as a result the volume of its unit cell is
bigger. The IR spectrum (Fig. r a) of the or-
thorhombic form contains several well-defined
absorption bands which supports that- there are
substantial amount of vibrations among the atoms
and there are bendings of the bonds in the PZ05
molecule. All the absorption bands lie in. the
region 1400 cm" to 400 ,cm-I. The two bands
at 82S cm-r and 800 cm'"! respectively are. very
sharp. The IR spectrum (Fig. 1b) of the hexa-
gonal form of P20S is quite different. It contains
no well-defined absorption bands. There is
one strong and broad valley in the wavelength
range 3200 cm"" to 2600 cm='. There is another
similar valley in the wavelength range 13S'Ocm""
to 800 cm-I; in this region there are two absorption
bands of medium' inten'sities. The absorption
band at 470 cm-I is very strong but broad. This
spectrum (I b) shows all the characteristics of the
hexagonal structure of the- H-form of pzOs.

The structure of P20S .rs complex. The stable
orthorhombic form consists of an infinite, array
of P04 tetrahedra.> .. Each of the tetrahedra shares
three of. its oxygen atoms with other P04



TABLE I.-X-RAY POWDER DIFFRACTION

DATA FOR P20S (O'-FORM).
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TABLE 2.-X-RAY POWDER DIFFRACTION

DATA FOR P20S (H-FORM).3
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TABLE 3.-X-RAY POWDER DIFFRACTION

DATA FOR P20S (T-FORM).
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3.8800 80
3.6950 50
3.5850 50
3.3500 60
3.0300 100
2.7650 80
2.4340 60
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Fig. 1.-(3) IR spectrum of P20S (O'-form). (b) IR spectrum
of P20S (H-form).

This is why the stable orthorhombic form of P20S
is less volatile and less hygroscopic. So this form
of P20S is suitable for using as a reagent.
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tetrahedra. There are rings of ten tetrahedra
joined up to form 3-dimensional networks. Now
during vaporization or reaction with water the net-
works must be broken which needs extra energy.
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