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In response to statements falsely claiming that Tricalcium Phosphate (TCP) is talc, it is 
the intention of this paper to show that the claim is demonstrably false.  The cited data herein 
shows that talc is a hydrated magnesium silicate whereas TCP is a calcium phosphate, 
containing neither magnesium nor silica in any relevant amount. It is the conclusion of this 
document that the claim “TCP is talc” is not accurate by any empirical definition and stands 
without any intellectual merit.  

Since talc is Mg3Si4O10(OH)2
1,2 and TCP is Ca3(PO4)2

3,4 there are significant differences 
in both the elements that compose these molecules as well as the overall crystal structure. This 
in turn leads to chemical and physical properties that are quite different between the two 
molecules. Because of talc’s role as a possible carcinogen5 it is imperative to state that TCP is 
not talc, and the rest of this document will explore methods that support that assertion. There 
are multiple methods for the determination of a structure and elemental composition of a 
compound however, for the sake of brevity this document will focus on only two of them: X-Ray 
Diffraction (XRD) and elemental analysis.  

XRD is a highly useful method for the study of crystal structures.6,7,8 This technique 
works by irradiating a crystal with X-rays. The X-rays are diffracted by the electrons of atoms in 
the crystal. The angle and energy of this diffraction is used to not only examine the composition 

Figure 1 A. Crystal structure of Talc (red: oxygen, dark  blue: hydroxide, light blue: magnesium, yellow: silicon) B. 
Crystal structure of β-TCP (red: oxygen green: phosphorus, blue: calcium) C. XRD of Talc Showing other 
constituent minerals D. XRD of TCP note significant peaks at 25 2(theta) position absent in 1C.   



of the crystal but also the real spatial arrangement of atoms inside a crystal.8,9 Since atoms of 
different types say calcium or magnesium have different amounts of electrons (20 vs.12 
respectively)3,1 the result is that different atoms in specific configurations will have highly unique 
diffraction patterns that can be used to determine crystal shape and composition when 
compared to a library of diffraction patterns for known compounds.9,10 When used on talc, XRD 
reveals alternating layers of tetrahedral silica and magnesium in octahedral sites(Figure 1 A.)10, 

11,12,6 compared to XRD of TCP, (Figure 1 B.)13 which shows a uniformly amorphous crystal 
composed of groups of phosphate tetrahedra surrounding calcium atoms.3, 14, 15 The difference 
between the two substances is apparent in even the XRD spectra Figure 1 C. for talc16 and 1 D. 
for TCP.17 Showing major differences in peak heights and positions.  

Elemental Analysis can be done several ways; however, the most common methods are 
via Flame Atomic Absorption Spectroscopy (AAS)18, 19 for quantitative measurements and 
Inductively Coupled Mass spectrometry (ICPMS) for detection of specific elements in a 
sample.20  Most methods in this field work one of two ways: either by measuring the emission 
spectra from the ionization of the compound, or by determining the mass of the compound and 
its fragments.20,19 In the case of AAS, the compound is burned in a flame, thereby releasing 
ions. The presence of these ions causes the flame to change color.19 Changes in the absorption 
of light in this flame are detected by a photodetector, which then yields an absorption number 
corresponding to the amount of the detected ion in the sample.18 When used on a sample of 
TCP, AAS reveals that the sample is about 38% Ca and ~23.9% Phosphorus.4,21 Further 
analysis will show that ~38% oxygen makes up most of the remainder of the molecule with any 
remaining mass belonging to hydrogen and trace elements.4, 22 These results can be compared 
to talc, which is composed of 18%Mg and 29%Si with the remaining mass percent belonging to 
oxygen and hydrogen.1, 23-25  

To conclude, by a variety of methods shown above, that there is no validity to the claim 
that TCP is chemically or physically equivalent to talc. The only elements that these compounds 
share in abundance is oxygen. Coupled with the complete difference in crystal structure, the 
only logical conclusion is that TCP is not talc and never will be talc. To say otherwise is not 
only patently false but is to ignore scientific fact.   
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