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Abstract – Phosphorus is essential to life as we know it. It is 

speculated that different P minerals might have played a significant 

role in the origin of life on Earth. On Earth, the oldest known rock 

samples are the detrital zircon crystals found in the meta-

sedimentary rocks of Jack Hills in Western Australia. Thus, zircons 

might be helpful in our study as they can provide valuable insights 

into the magmas from which they were crystallized and predict the 

igneous and tectonic activities prevalent during the Hadean eon. 

Hence, it is essential to decode the amount of P content in zircon 

and calculate the P content in igneous systems of the early Earth. 

In order to investigate the details of P uptake in zircon, hydrous 

felsic melts in the SiO2-Al2O3-Na2O-K2O-CaO-ZrO2-P2O5-

H2O system was chosen. Experiments were run, which resulted in 

the formation of apatite and zircons. An epoxy mount was 

prepared with the capsule that was recovered after the experiment. 

Later different elemental maps were also collected to understand 

the geochemistry of these minerals using energy-dispersive X-ray 

spectroscopy (EDS) technique. Disequilibrium textures like zoning 

was observed in apatite. 

Motivation and objective

• To quantify the disequilibrium textures in experimentally synthesised apatite

Sample Preparation and Methodology

• Boyd and London piston cylinder

• Uncoated epoxy mount

• Gold coated epoxy mount (Sputter

Coating)

• Backscattered electrons (BSE)

• Secondary electrons (SE2)

• Energy Dispersive Spectroscopy (EDS)

Zircon (ZrSiO4) 

X-ray spectra of the major components of interest

Figure 1 – Disequilibrium 

texture observed in the 

granitic melt. It contains 

apatite and zircons. Some 

apatite grains have inclusions 

of zircon. The apatite grains 

show zoning.

Inclusions of Zircon in Apatite 

Apatite - (Ca5(PO4)3(OH, F, Cl))/ core Apatite - (Ca5(PO4)3(OH, F, Cl))/ rim

Figure 2.1 – Piston cylinder 

Figure 2.2 – Epoxy mount before gold sputter coating, epoxy mount after gold sputter coating, 

the sample under investigation 

Findings

• Elemental zoning increases from core to rim in 

apatite.

• Elemental distribution caused due to changes in 

temperature

• The above phenomenon is caused by the partition 

coefficient, where the partition coefficient of an 

element may increase with increasing temperature

• The thermodynamic increase in temperature is 

caused due to instrument failure.

Elemental maps 

Figure 3.1 – Elemental map of Yttrium (Y) Figure 3.2 – Elemental map of Aluminum (Al) 
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