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The use of aluminum salts as coagulants
for water purification is due to their rapid
and complete hydrolytic destruction.
These processes have already been
described by Herodotus in the 5th
century BC:
[Zeitschrift für Chemie, 23. Jahrgang. Dezember 1983. Helft
12. ISSN 0044-2402]:
„Die Wirkung der Protolysevorgänge, die in wäβrigen
Aluminiumsalzlösungen ablaufen, wurde bereits von
Herodot im 5. Jahrhundert v.u.Z. in Form der sauren
Eigenschaften natürlich vorkommender Alaune
beschrieben [Herodot Historien II,12, 180] und später
auch von Dioskorides Cajus Plinius in diesem Sinne
erwähnt.“
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It is generally known that the actual hydrolysis in the initial stage occurs instantly.
The hydrolysis rate of Al3+ is K ≈ 1.1010 s-1 and the constant of polymerization rate is
k ≈ 102 s-1 to 103 s-1 (0.01 s to 0.001 s). [H.H.Hachn, W. Stumm, J. Colloid and Interface Sci., 28,134 (1968)]

The rаtе of proton exchange between the
coordinated and bulk water in aqueous
solutions of Al2(OH)5Cl is fast: k = 60 s-1
(0,017 s), and this rate is close to the rate
of proton exchange k = 100 s-1 (0,01 s) for
aqueous solutions of AlCl3.
[I. Zlateva, D. Trendafelov*, G. S. Nikolov, BAS, COMMUNICATIONS OF THE
DEPARTMENT OF CHEMISTRY, Volume VIII, Number 3, 1973

In the next step, the precipitated aluminum
hydroxide forms flocs which increase in
size for a few minutes to one hour. When
purifying drinking water, the flocs of
aluminum hydroxide include particles,
molecules and ions contained in the raw
water.
The flocs are separated from the water by
decantation and filtration.
Then the sludge is treated according to the normative documents regulating the
operation of the treatment plant.
The complete hydrolysis process is measured with the concentration of residual
aluminum in the purified water.
The requirement is Altot <200 μg / l. Practically, when using CFS10Al in the filtered
water, Altot <100 μg / l is provided.

Figures 1 and 2 show real residual values Altot (in blue) from the
continuous monitoring of a one-step drinking water treatment
plant applying CFS10Al (water flow rate 3 m3/s and dose 0,2
mgAl/l). The data are compared with literature data on solubility,
pH and the areas of hydroxide formation. The metal species are
assumed to be in equilibrium with the amorphous precipitated
solid phase Al(OH)3.

EUROPEAN STANDARD EN 17034,
January 2018:
“. . . .
6.4 Marking
— the statement “This product conforms to EN
17034”
“. . . .
3.4 Chemical properties
Aluminium chloride anhydrous will react in
water.
Aluminium chloride basic, dialuminium chloride
pentahydroxide and aluminium chloride
hydroxide sulfate hydrolyse are acidic liquids
which hydrolyse and form a precipitate of
aluminium hydroxide when diluted beyond a
particular level.
Since aluminium compounds are amphoteric in
nature, the solubility of aluminium depends on
the pH value and the products should be used
within an appropriate pH range.
NOTE A characteristic of these products is their high
tendency to hydrolyze which restricts their use; this
tendency results from the particular oligomeric or
polymeric composition.

These products vary in their relative basicity
(mole ratio OH/3Al), the percentage of chloride
and sulfate ions present and in their method of
manufacture.
These variations can affect their performance in
the water treatment plant. Special water plant
requirements regarding, but not limited to, such
items as: organic matter removal, residual
aluminium levels and working pH values should
be specified when possible, so that the product
which best fits the need can be offered.”

Figure 1 Solubility of Various Aluminum Coagulants
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Figure 2 Solubility diagram for
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Kerry J. et all, Principles of Water Treatment

Al(III)) at 25◦C.
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