Solubility of Basaluminite from 0°to 25° C
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* The recorded titration curves demonstrate that the formation of Basaluminite

e The name basaluminite (Al ,(SO,)(OH),, = 3-5H,0) refers to nanocrystalline .
(Al4(SO4)(OH);, 20) Y buffers the pH due to the consumption of OH-.

hydroxosulfates that form as white riverbed coating upon neutralization of

acidic, Al-rich alpine streams in the Eastern Alps at temperatures from O to
goc1l 4AB* +5H,0 + 1(SO,)% + 10 OH- = Al,(OH),4(SO,) (H,0):

» Acidic conditions are inherited from the oxidation of pyrite occurring naturally In
permafrost bodies at the origin of the streams. Basaluminite constitutes an
excellent sink for toxic As and Al 2.

* The formation pH of basaluminite is inversely dependent on temperature: when
the temperature increases, the formation pH is lower.
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geological map illustrating the occurrences of basaluminite precipitates in the Eastern Alps. ) Log(K) vs. Temperature . The temperature dependence of the

lon activity product almost perfectly fits
- reeimite - the Van't Hoff model, describing the
variation of equilibrium constants with
temperature 3.
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« Basaluminite was synthesized at 2, 5, 10, 15, 20 and 25 °C by adding 214 mL .
of 0.015 M Ca(OH), to 30 ml of 0.05 M Al,(SO,), solution?. 24

23

““““““ Linear (|AP
basaluminite)

AH® = —385 kJ - mol™!
* This allows calibrating the standard

molar enthalpy of reaction, yielding a
0 5 10 15 20 25 Temp(°Q) value of -385 kJ per mol.
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Conclusions

» Basaluminite forms almost instantaneous during addition of Ca(OH), and buffers

the pH of the solution, and chemical equilibrium is quickly achieved despite the
low temperatures.

* The solubility of basaluminite shows a strong inverse dependence on the

temperature.
Omnis titration system connected to a circulating bath (temperature control) * The calculated ion activity products refer to the log(K) of basaluminite. The
determined log(K) and standard molar enthalpy values can be added to the
* |In situ precipitate, streamwater and rock samples from the Poschiavo area PHREEQC databases

were collected for chemical analysis.
Outlook

* Final experimental solutions were analysed for Al, SO4 and Ca using ICP-OES « Chemical and structural characterization of the precipitates synthesized in the

lab and those collected in the field will be performed to confirm the presence of
basaluminite (acid digestion, FTIR) .

* The chemical solution compositions were processed using PHREEQC: to
obtain the ion activity product (IAP):

« Chemical analyses of acid streamwater samples collected in the field will be
a(Al31)*. a(5042_) used to determine the solubility of basaluminite under field-site, impure
conditions

Log(IAP) =

a(H+)1O

* The two data sets will be compared to determine if the obtained log(K) values
can be used to model the mobility of Al and As under field-site conditions.
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