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On the Crystal Structure of
Hydrated Sodium Peroxoborate
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Institute of Chemistry, University of Uppsala,
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here is some controversy about the na-

ture of the compound that crystallizes
from & water solution of sodium borate and
hydrogen peroxide. Thusit has been descri-
bed both as NaBO, H,0,.3H,0 and as
NaBO,;.4H,0.

The author obtained crystals of the com-
pound from a solution of 3.5 g borax, 0.35 g
NaOH and 9 ml 30 % H,0, in 125 ml
water. Analyses of the sodium, boron and
active oxygen contents of the crystals were
in agreement with the composition given
by the above formulae. Weissenberg
photographs were taken of two single
crystals rotated around different axes.
Comparison of single crystal photographs
and powder photographs established that
only one substance had crystallized from
the solution. The intensities of 500 inde-
pendent reflexions were estimated. The
triclinic unit cell contains one formula unit
Na,B,(0,),(0H),.6H,;0 and has the dimen-
sionsa =734 A, b =6.81 A,¢c =815 A,
with ¢= 101°, § = 110° and ¥ = 120°. The
space group is P 1.

The structure has been determined by
means of Harker-Kasper inequalities and
three dimensional Patterson functions and
has been verified by comparison of one
calculated and one observed three dimen-
sional electron density function. The unre-
fined parameters are given in Table 1.

There is one centrosymmetrical anion in
the umit cell. The arrangement of the
atoms is shown in Fig. 1. The bond distan-

Table 1. The unrefined parameters of Na, O
and B atoms.

z Y z

1 Na, in 0 0 0

1 Na, in 0 3 0

2 0, in 0.240 0.445 0.245
2 0; in 0.205 0.950 0.265
2 0 in 0.295 0.620 0.895
2 O, in 0.200 0.065 0.830
2 05 in 0.235 0.810 0.635
2 O in 0.235 0.105 0.530
2 0, in 0.140 0.250 0.520
2B in 0.120 0.930 0.615
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Fig. 1. The shape of the B,(0,),(OH)2" ion.

ces and the bond angles in the negative ion
are given in Tables 2 and 3. The B—O
distances are in agreement with those
reported earlier for tetrahedrally coordinat-
ed boron atoms !, The bond angles at the
oxygen atoms and the bond distance within
the peroxo group agree with the values
reported for H,0, 2. The dihedral angle is
64° (Fig. 2).

The sodium ions are at symmetry centres
of oxygen octahedra which share opposite
edges. A part of the octahedral chains is
shown in Fig. 3. Relevant bond distances
are given in Table 4. The chains are parallel
to the b-axis., The shared oxygen atoms

Table 2. Bond distances within the peroxobo-

rate ion,
B — 0, 1.54 A
B — O 144 A
B — O, 1.52 A
B — O, 142 A
0 — O, 147 A
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Table 3. Bond angles within the peroxoborate

on,
0,—~B —0, 101°
0,—B —0, 116°
0,—B —0, 115°
0,—B —0, 104°
0,—B —0, 112°
0,—B —O0, 108°
B —0,—0, 107°
B —0,—0, 107°

belong to water molecules. The sodium ions
link the negative ions in the following way.
In alternate octahedra in each chain, the
two unshared oxygen atoms are incorporat-
ed in O(,)H-groups from two negative ions.
In every other octahedron each unshared
oxygen atom forms part of a water mole-
cule which is linked in turn by a hydrogen
bond to an O(;)H-group in a different nega-
tive ion,

B

\

<
Fig. 2. The double peroxo bridge connecting
two boron atoms.

B

The complete structure determination
will be published when the refinement of
the parameters has been completed.

Table 4. Bond distances between sodium and
oxygen atoms,

Na,—O0, 2.46 A
Na,— 0, 2.37 A
Na,—0, 2.29 A
Na,—0, 2.40 A
Na,—O, 2.61 A
Nay— O, 2.42 A
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Fig. 3. Part of the chains of octahedra.
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