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Table S1. The XRD and phase identification of the high-grade monazite ore conducted by 

John de Laeter Centre, Curtin University. The COD ID refers to the phase’s identification 

number in the COD database (http://www.crystallography.net/).  

   Phase  Nominal elemental composition 

Monazite, Ce CePO4 
Monazite, La LaPO4 
Quartz SiO2 
Goethite FeOOH 
Florencite-Ce Al3(Ce,La,Nd,Sm,Ca)(PO4)2(OH)6 

 

Table S2. The inductively coupled plasma mass spectrometry (ICP-MS) analysis of high-grade 

monazite ore conducted by Bureau Veritas, Perth, Australia. 
 

Elements (%)    

Al 3.9 
Ca 1.8 
Fe 1 
K <0.01 

Mg 0.1 
Mn 0.06 
Na 0.1 

P 8.5 
Si 1.6 
Ti 0.4 
Y 0.18 

La 11 
Ce 15 
Pr 2.1 

Nd 7.2 
Sm 0.97 

S 0 
 

Table S3. The XRF (X-ray fluorescence) and ICP-MS composition of xenotime beneficiation 

concentrate (reported by the provider, Northern Minerals). 
 

Compound   XRF analysis (Mass %) ICPMS analysis 

SiO2 52.5 Not measured 
Al2O3 6.1 7.82 
Y2O3 8.6 5.23 

Dy2O3 1 1.03 
Er2O3 0.7 0.63 
Yb2O3 0.5 0.53 
Gd2O3 0.4 0.47 
Sm2O3 0.2 0.21 
Fe2O3 9.1 11.94 

CaO 0.255 1.38 



U3O8 0.055 0.05 
P2O3 Not measured 12.77 

  



 

 

   

Figure S1. Scanning electron microscopy (SEM) image of the smooth surface of glass (a) vs. 

the rough surface of the high-grade monazite ore (b). 

 

 

  



 

Figure S2. The general pattern of eDNA production on monazite (a) and xenotime (b) based 

on confocal laser scanning microscopy (CLSM). The green fluorescent represents eDNA 

(eDNA) and blue represent genomic DNA (gDNA). More eDNA was produced using 

monazite. Yellow circle marks the xenotime grain used for 3D re-construction in Figure 5. 

     



 

 

 

Figure S3. The interaction of Klebsiella aerogenes cells with surface pre-conditioned with 

eDNA. 

 

 

 

  



Statistical data 
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Raw stats - 2 
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