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Omniscient – adjective ‘all knowing’







Silicic Acid Keeps Aluminium Out of Biota





Silicic Acid is a Small Neutral Molecule





A mechanism to describe the unique inorganic chemistry of the formation of HAS



t = 12 weeks

pH 5.5 pH 6.5

HAS?

Al(OH)3(s)



A BREAKTHROUGH!!



Fig. 3. The influence of different combinations of Si(OH)4 and Al (units are mmol/L) on the 
structure of precipitated HAS.

(a) 29Si CP-MAS NMR. (b) 27Al HD-MAS NMR. 
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THERE ARE TWO DISCRETE FORMS OF HAS!



Fig. 5. Proposed unit structures of (a) HASA and, in the presence of an excess of Si(OH)4, (b) 
HASB. In HASA the fourth coordination site on Si will be –O-Al whereas for HASB both –O-Al and –

O-Si are predicted by NMR. 
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ATOMIC FORCE MICROSCOPY IDENTIFIES TWO DIFFERENT STRUCTURAL 
MOTIFS FOR HASA AND HASB



Fig. 3. Close up AFM images of representative individual HAS structures and line profiles 
representing the section analysis of these two structures: (A)

discoid HAS, depth 1–2 nm, diameter 23–25 nm; (B) rectangular HAS, depth 1–2 nm, width 40–
45 nm, length 87–170 nm.
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The expression predicts that HASB(s) could be the predominant secondary mineral
phase controlling the solubility of Al in environments in which the pH > 4.00 and [Si(OH)4] > 100 

mmol/L.

Fast-reacting Al
HASB is considered as the 

hydroxide of an aluminosilicate

AN UNCONVENTIONAL APPROACH TO A SOLUBILITY EXPRESSION





THE FIRST EXAMPLES OF FLUORIDE-SUBSTITUTED HAS

Fluoride-substituted HAS



Fig. 4. 19F MAS NMR spectra of solid phases prepared in the presence of F. 
Si:Al – indicates the concentrations of Si(OH)4 and Al in parent solutions. 

[F] = [Si(OH)4] except, if [Si(OH)4] = 0, then [F] = 0.5 mmol/L. 
Asterisks mark positions of sidebands and inverted triangles mark the position of chemical shift 

corresponding to contaminating PTFE.
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Suggested scheme for the formation of HASB from HASA involving 
a transitional form, HASAB, which undergoes a dehydroxylation fuelled

by either ageing or a significant excess of Si(OH)4.

A Transitional Form of HAS?





Al(OH)3(s) is a prerequisite to HASA(s) which is a prerequisite to HASB(s)



0.8 mM Al + 0.8 mM Si(OH)4

Which HAS is predicted/formed?

HASA
HASA



0.8 mM Al + 1.1 mM Si(OH)4

HASA

Mainly HASA



0.8 mM Al + 1.5 mM Si(OH)4

HASA HASA + HASB



0.8 mM Al + 2.0 mM Si(OH)4

HASA!

Mainly HASB

The earliest solid phase that can be collected from these solutions has the stoichiometry of 2 Al 
to 1 Si….HASA!!



SUMMARY OF WHAT WE NOW KNOW ABOUT HAS

(i) HAS(s) are only formed in solutions which are saturated with respect

to Al(OH)3(s)amorphous.

(ii) HAS(s) are formed in solutions in which the precipitation of Al(OH)3(s) is 

approached from either acidic or basic conditions or where Si(OH)4(aq) is mixed 

with preformed Al(OH)3(s).

(iii) The initial step in the formation of HAS(s) is the ‘competitive’ condensation of 

Si(OH)4(aq) across adjacent hydroxyl groups on a framework of Al(OH)3(s).

(iv) There are two discrete and structurally distinct forms of HAS(s). They are not 

simply an amorphous ‘mixture’ of Al(OH)3(s) and Si(OH)4(aq).

(v) HASA(s) is composed of aluminium and silicon in the ratio of 2:1 and is the 

predominant form of HAS(s) in solutions in which the initial [Si(OH)4(aq)] is 

less than or equal to [AlT].



SUMMARY cont.

(vi) HASB(s) is composed of aluminium and silicon in the ratio of 1:1 and is the 
predominant form of HAS(s) in solutions in which the initial [Si(OH)4(aq)] is significantly 
in excess (more than twice) of [AlT].

(vii) The formation of HASA(s) is a prerequisite to the formation of HASB(s) and this is 
irrespective of the initial solution ratio of Si(OH)4(aq) and AlT. Thus, HASB(s) is formed via 
the further condensation of Si(OH)4(aq) across adjacent hydroxyl groups on a 
framework of HASA(s).



Reflections upon and recent insight into the mechanism of formation of 
hydroxyaluminosilicates and the therapeutic potential of silicic acid.

Exley C (2012) Coordination Chemistry Reviews 256,82– 88.



http://www.nature.com/articles/srep30913









Silicic Acid, The Beneficent Molecule





We have provided preliminary evidence that over 12 weeks of 

silicon-rich mineral water therapy the body burden of aluminum

fell in individuals with Alzheimer’s disease and, concomitantly, 

cognitive performance showed clinically relevant improvements in 

at least 3 out of 15 individuals. This is a first step in a much 

needed rigorous test of the ‘aluminum hypothesis of Alzheimer’s 

disease’ and a longer term study involving many more individuals 
is now warranted.





Regular drinking of a silicon-rich mineral water increased the urinary 

excretion of aluminium significantly (349.0 nmol/mmol Crt (231.7–524.7, n 

= 180; three-way ANOVA, F1,13 = 59.17, p-value = 0.000003) relative to 

the baseline period. The majority of individuals, 14 out of 15, excreted 

more aluminium (μmol/24 h) following drinking of a silicon-rich mineral 

water (independent-test, p < 0.05). Silicon-rich mineral waters may be an 

effective and non-invasive therapy for the removal of aluminium from the 
body of individuals with SPMS.



Myriad Anecdotes a Clinical Trial Doth Not Make

“A little over 2 months ago we started Fiji water. I thought it was silly so I drank 1.5 liters

very quickly and my 5 year old (who has asd and spd) had 16 oz. My son got a 

headache a few hours later and had some wild behaviors in the following days. I 

continued to drink 1.5 and I lowered my son quite a bit. I then started to get super dizzy 

so I lowered my consumption as well. That first week was pretty dramatic! My brain fog 

lifted and the feeling of a heavy chest vanished. My son was much calmer, more 

focused, less sensory sensitive, and generally more happy. Fast forward 2 months. My 

sons eye contact has increased dramatically, he sings every once and awhile, he is 

playing more with kids, and he now begs for Fiji water. My own symptoms have improved 
quite a bit, I have POTS, MCAS, and EDS”.


