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ABSTRACT 

 

 

"On the Rocks...Occlusion of Dyes in Transparent Inorganic Crystals" 

Clementina Teixeira, Vânia André, Ana S.D. Ferreira, Elsa do Lago, M. Fernanda N. N. Carvalho 

Centro de Química Estrutural, Instituto Superior Técnico, Av. Rovisco Pais 1049-001 Lisboa , Portugal; pcclementina@alfa.ist.utl.pt 

Rough surfaces such as those on rocks, minerals and shells are known to induce crystal growth at 

lower concentrations and supersaturation degrees, compared to techniques using a seed of the 

compound immersed in an homogeneous solution. This method based on heterogeneous nucleation 

also enables the production of more "perfect" single crystals, of higher dimensions and diversity of 

habits, depending on the reactions or interactions established between the substrate and the solute 

solution. Since 1994, a wide number of substances were investigated by our group using the so called 

"On The Rocks" method, and among the most curious examples are ADP and KDP, ammonium (or 

potassium) dihydrogen phosphates. The pure compounds and habit modifiers were extensively 

studied by conventional seed growth techniques in isothermal conditions during the seventies, as 

these are important substances used as transducers for electronics and components for non linear 

optical devices. Our research on these compounds has mainly the goal to exploit the beauty of the 

crystals for teaching purposes, their prompt response to selected habit modifiers and capability to be 

colored by ordinary food colorants and other dyes. Actually, together with potassium alum, which 

shows identical versatility, ADP is the component sold in kits for crystal growing for children above 

eight years old. The diversity of colors and shapes of the crystals is very attractive and the preparations 

are safer than those using inorganic metallic pigments to produce colored specimens imitating 

minerals and gems. 

For the pure ADP the results obtained for rocks and shells used as habit modifiers are in agreement 

with published data. To our knowledge, no data on food dyes for ADP has ever been published. Some 

of the dyes can also act as habit modifiers. Data on the compounds, dyes and crystal morphology is 

presented in this work, including safety rules. 

 

The "perfect" habit, tetragonal prism tapered by a pyramid (below) is obtained using calcium 

carbonate rocks and shells (oyster, murex, marble) as substrates. Concentrations should always be  
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lower than 45g/100 ml water for ADP (nucleation starts to increase rapidly). The best range is 37-

40 g /100ml. In the absence of a seed crystal or rock fragment crystals are generally tabular. Rates 

of growth are always higher for ADP compared to KDP. Crystal growth is much enhanced by 

granite (prismatic crystals and tapered prisms) and by volcanic rocks (only thin needles, whiskers, 

are obtained). Only ADP is successfully colored by food dyes. 

List of food dyes (1g of commercial dye powder dissolved in 100 ml of warm water). 

Ponceau 4R (carminic acid) (red) Carmoisine (red-brownish)Amaranthe (red) 

Indigo carmin (blue-violet) Tartrazine (yellow) Sunset Yellow FCF (orange) 

Green S (light blue, decomposition golden brown product) Brilliant Blue FCF (intense blue) 

Green crystals are obtained by mixture of colorants (tartrazine + Brilliant Blue FCF) 
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This work was published in 2001, in a CDROM of the Proceedings of a Conference in Aveiro, 

Portugal. It is a review concerning crystal growth on rough surfaces, the method “On the  
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Rocks” published for the first time in 1994. It comprehends the growth of crystals of 

ammonium di-hydrogen phosphate (ADP) and potassium di-hydrogen phosphate (KDP), 

coloured by several food dyes. 
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