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Abstract Amorphous aluminium phosphate powders were synthesized as a single phase by neutralization reaction of a
stoichiometric mixture of AL(SO,); and H;PO, using the NaOH or KOH solution and subsequently by the hydrothermal
precipitation method. The synthesis conditions were as {ollows : starting materials; AL(SO,); and H;PO,, pH ranges
of neutralization reaction; between 5.6 and 6.0, temperature ranges of hydrothermal reaction; between 170 and 180C,
time ranges of hydrothermal reaction; between 4 and 5hrs. Under such synthesis conditions, the products are obtained
as amorphous aluminium phosphate powders of 0.1~0.3 pm in size and are fitted to USP (United Standard Pharmacopoeia)
test.
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Fig. 1. The experimental procedure for preparation of
amorphous aluminium phosphate powders.
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Fig. 2. Typical XRD pattern of product synthesized under
hydrothermal conditions of pH 5.8 at 175°C for 5 hrs.
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Fig. 3. Typical TG-DTA curve of amorphous aluminium
phosphate powders synthesized in this work,
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Fig. 4. Typical TG-DTA curve of amorphous aluminium
phosphate powders (it is well known as the principal
element of Gelfos) made in France.
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Fig. 5. SEM image of amorphous aluminium phosphate
powders synthesized in this work.

Table 1
The synthesis conditions of amorphous aluminium phos-
phate powders

Ratio of mixing (Mol) Al(80,);: HiPO,=1:2
Solution of neutralization NaOH or KOH solution
reaction

pH range 5.6~6.0

Temperature range 170~180°C

Duration range 4~5hrs
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Table 2

TSP test results of amorphous aluminium phosphate pow-
ders synthesized hydrothermally in H.O solvent of pH 6.3
at 160°C for 5 hrs

Table 4

USP test results of amorphous aluminium phosphate pow-
ders synthesized hydrothermally in H.O solvent of pH 5.7
at 175°C for 5 hrs

Test & Assay Usp
standard

Sample Remark

Test & Assay usp Sample Remark
standard
Identification Precipitate a) Precipitation Fitted
a) Aluminium b) Precipitation
b) Phosphate
pH 6.0~72 6.5 Fitted
Assay (w/w %) 4,0~5.0 512 Unfitted
Soluble phosphate < 0.07 0.041 Fitted
(w/w %)
Sulfate (%) < 0.05 < 0.05 Fitted
Arsenic (ppm) < 0.6 < 0.6 Fitted
Neutralising 2.0~25 2.0 Fitted
capacity
Heavy metal (ppm) < b <5h Fitted
Table 3

USP test results of amorphous aluminium phosphate pow-
ders synthesized hydrothermally in H,O solvent of pH 6.6
at 175°C for 5 hrs

Test & Assay USP Sample Remark
standard
Identification Precipitate a) Precipitation Fitted
a) Aluminium b) Precipitation
b) Phosphate
pH 6.0~72 69 Fitted
Assay (W/w %) 4.0~5.0 9.04 Ur&ﬁb
te
Soluble phosphate < 0.07 0.195 Unfit-
(w/w %) ted
Sulfate (%) < 0.05 < 0.05 Fitted
Arsenic (ppm) < 06 < 0.6 Fitted
Neutralising 2.0~2.5 2.0 Fitted
capacity
Heavy metal (ppm) <5 <5 Fitted
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assay dHEof|lA] RAslksl Zlo 2 Vel (Table 2). «37)
A pH #re] 663 7] =2 wi= soluble phosphate
PEANE BEEEIGTH(Table 3). 28} Table 109412}
7o Azz7 SpiA dolzl v QAT SR Te
USP 2o 2% Hgsldon, 2 tZE] 437E Table
4ol eI giT). e =) o|okE AlzAANA ARgst
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Precipitate a) Precipitation Fitted
b) Precipitation

Identification
a) Aluminium

b) Phosphate
pH 6.0~72 65 Fitted
Assay (w/w %) 4.0~5.0 4.18 Fitted
Soluble phosphate < 0.07 0.041 Fitted
(W/w %)
Sulfate (%) < (.05 < 0.0 Fitted
Arsenic (ppm) < 0.6 < 0.6 Fitted
Neutralising 20-~25 20 Fitted
capacity
Heavy metal (ppm) <5 <5 Fitted
Table 5

USP test results of amorphous aluminium phosphate pow-
ders (it is well known as the principal element of Gelfos)
made in France

Test & Assay Usp Sample Remark
standard
Identification Precipitate a) Precipitation Fitted
a) Aluminium b) Precipitation
b) Phosphate
pH 6.0~7.2 6.6 Fitted
Assay (wW/w %) 4.0~5.0  4.76 Fitted
Soluble phosphate < 0.07 0.062 Fitted
(w/w %)
Stilfate (%) < 0.05 < 0.05 Fitted
Arsenic (ppm) < 0.6 < 0.6 Fitted
Neutralising 20~25 20 Fitted
capacity
Heavy metal (ppm) < 5 <5 Fitted

Fig. 6. Photograph of colloidal aluminium phosphate pre-
pared in this work.
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