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Thermometric analysis of aluminum by back-
titration
Fast and robust technique for aluminum determination

Summary

A thermometric complexometric titration procedure has been adapted to the
determination of aluminum in solutions, where the direct titration with fluoride is not
practicable because of the interference of silica (e.g., from digestion of clays, zeolites, or
other alumino-silicate-containing substances).

The new method involves the use of a thermometric indicator (hydrogen peroxide) to give
a sharp temperature change at the endpoint. When all the excess EDTA has reacted with

the copper(II) titrant, the first trace of free Cu  ions causes the H O  to decompose very2+
2 2

rapidly, causing a sudden increase in the temperature of the solution. The heat of reaction
ΔH  for H O  → H O + [O] is approximately -98 kJ/mol, or twice the heat created duringf 2 2 2

the reaction of a strong acid with a strong base. This makes the technique very robust.

Additionally thermometric titrations have very short titration durations as the titrant is
added continuously while monitoring the temperature. Results are usually obtained within
2–3 minutes.



Metrohm AG 2 / 6

Configuration

2.859.1010 - 859 Titrotherm complete with tiamo™ 
Computer-controlled titrator for thermometric titration. Including 
complete accessories for the titration (10 mL buret, titration stand 
with rod stirrer, Thermoprobe, titration vessel and tiamo™ light).

2.800.0010 - 800 Dosino 
Drive with write/read hardware for intelligent Dosing Units. With 
fixed cable (length 150 cm).

6.3032.210 - Dosing Unit 10 mL 
Dosing unit with integrated data chip with 10 mL glass cylinder and 
light protection, mountable on reagent bottle with ISO/DIN GL45 
thread. FEP tubing connection, anti-diffusion buret tip.

Sample and Sample Preparation

Aluminum sulfate and potassium alum salts are used as samples. To an Erlenmeyer flask
containing the aluminum salts, EDTA solution in excess and ammonia solution is added.
Then the obtained solution is stirred for five minutes while boiling to facilitate the
complexation reaction between aluminum and EDTA.
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Experimental

 Figure 1. 859 Titrotherm equipped with a Thermoprobe and tiamo. Example setup for the 
analysis of aluminum.

After allowing to cool down to room temperature, an aliquot of the solution is used for
titration. Ammonia buffer and hydrogen peroxide are added subsequently. The excess of

EDTA is back titrated with Cu  solution.2+

The thermometric titration is carried out automatically with the    software intiamoTM

combination with an 859 Titrotherm and a Thermoprobe.
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Results

The analysis of aluminum is very reproducible. Relative standard deviations < 0.3% are
obtained with this method.

Table 1. Results of the aluminum determination in aluminum sulfate (Al (SO )  · 16 H O) 2 4 3 2

and potassium alum (AlK(SO )  · 12 H O).4 2 2

  Assay Al in Al (SO )  · 16 H O / %2 4 3 2 Assay Al in AlK(SO )  · 12 H O / %4 2 2

n 8 10

Mean 7.87 5.11

SD(abs) 0.02 0.01

SD(rel) 0.25 0.20
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  Figure 2. Example curve of thermometric determination of aluminum in aluminum sulfate.

Conclusion

This application shows a fast alternative method to the potentiometric titration of
aluminum which also can be used in the presence of silicates.



Thermometric titration is a very fast and maintenance-free technique, which leads to
reliable and precise results. The addition of peroxide enhances the reaction enthalpy
therefore additionally increases the reproducibility.
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