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Reactions of Nickel Oxide with Strong Phosphoric Acid
(1) Reactions at 60°~100°C and under 1 atmospheric pressure

and in a vacuum
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Department. of Engineering Chemistry
(Received September 10, 1969)

At high temperature strong phosphoric acid can dissolve certain metallic oxides which
can not be dissolved with other acids. But these dissolving reaction mechanisms are very
difficult to explain.

The reactions between nickel oxide and 80~100% phosphoric acid were examined at 60°
—100°C and under 1 atmospheric pressure and in a vaccum.

The results showed that at 1 atm. monohydrogen phosphate (NiHPO,) dissolved easily in
water, crystallized out in the phosphoric acid. _

But in a vaccum, amorphous nickel-phosphate, which dissolves easily in water, was formed.

The latter product was changed to nickel tetrametaphosphate, Niy(P40;2), on heating at

305°C.
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Table] The solubility of nickel oxides.
—Solubility of Nickel Oxide in ;hoéphoric Acid at
1 atm. (mgNi/loomIH;P0,)
Temp('C) | Time(hr) ’ c°“‘-'1-_13904 Solubility
60 | m | 8% | 15.0
100 1| s% | 017
100 20_—__‘ 85% (__-0.220
100 4 100% | 0100

Table | The ratio of decomposion of nickel oxide
in heated vacuum desiccator.

Reaction in Heated Vacuum Desiccator
Temp(‘C) | Time(hr) MHSPO&{MOE:;;;;EQ-
- [tion (%)
w |12 | 20 |
o | s | o5 | 1w
& s | 20 | 1
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Fig.1 Photomicrograph of NiHPO,-H,0.( % 350)
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Fig.2 Thermal analysis of nickel phosphate formed
at 100°C, HaPOy/NiO>2, 1 atm.
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Fig.3 Infrared spectrums of nickel phosphates.
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Fig.4 X-ray diffraction patterns. (1) the formed

matter in a vacuum desiccator at 80°C for
3hr, H3PO,/NiO=2. (2) NiHPO4-Hz0, (3)
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Fig.5 Thermal analysis of amorphous nickel pho-
sphate formed in a vacuum desiccator hea-
ted at 100°C, H3PO4/NiO=2.
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Fig.6 Photomicrograph of Nig(P4012). (x350)
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