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Experimental Section 

 I. Preparation of LaPO4 nanoparticles 

  In a typical synthesis, 20 mL of 1.0 M NaOH solution in a glass sonication cell 

(Sonics and Materials, Newtown, CT) was sonicated by a direct immersion titanium horn 

probe (Sonics and Materials, VCX-750, 20 kHz, and power 30 W/cm-2), which was 
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followed by a dropwise injection of 0.60 M LaCl3 solution (10 mL) into the glass 

sonication cell.  The immersion depth of the probe was in the middle of the solution.  

Subsequently, an aqueous solution of (NH4)2HPO4 (20 mL) was added under sonication. 

Then, the pH value of the resulting solution was adjusted to 12 with a solution of 4 M 

NaOH. The mixture was further sonicated for 1 hour and the sonication was conducted 

with air cooling. The temperature at the end of the reaction was ~ 80°C.  The white 

precipitates were separated by centrifugation and washed several times with deionized 

water and once with methanol. The product was dried in air at room temperature.  

 

 II. Preparation of Au/LaPO4-H and Au/LaPO4-M catalysts 

         Au/LaPO4-H:  

Firstly, 0.42 g of hydrogen tetrachloroaurate (III) trihydrate (HAuCl4·3H2O, 

99.9+%, Aldrich) was dissolved into 70 mL deionized water. The pH value of the 

resulting solution was adjusted to 10.0 using a solution of 1.0 M KOH under vigorous 

stirring at room temperature. After the pH adjustment, the solution was heated in an 80 ºC 

water bath, followed by addition of the LaPO4 nanoparticles. The resulting mixture was 

continually stirred for 2 hours. Finally, the precipitates were separated by centrifugation 

and washed several times with deionized water. The product was dried at 40ºC 

temperature in air overnight to obtain the as-synthesized catalyst.   

        Au/LaPO4-M: 

           The Au/LaPO4-M catalyst was prepared with the same procedure described above.  

 III. The stabilities test on Au/LaPO4-H, Au/LaPO4-M, and Au/TiO2-R 

The CO oxidation reaction was carried out in an AMI 200 (Altamira Instruments). 

Typically pre-weighed catalyst was packed into a 4 mm ID quartz U-tube, supported by 

quartz wool.  The catalysts were pre-mixed with quartz sands to make sure that the 

catalytic reaction was not influenced by the different transport properties of the reactants.  
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Sample treatments were carried out on the same instrument using pre-mixed 8% O2 –He 

and heating at 500°C for 2.0 hours (heating rate: 10°C/min).  After treatment step, the 

sample was cooled in the treatment gas and then a light-off curve was measured. A gas 

stream of 1% CO balanced with dry air (< 4 ppm water) was flowed at ambient pressure 

through the catalyst at a rate that was adjusted from sample to sample to maintain a 

constant space velocity of 44,400 ml/(hr·gm catalyst) or about 37 cm3/min.  Gas exiting 

the reactor was analyzed by a Buck Scientific 910 gas chromatograph equipped with dual 

molecular sieve/porous polymer column (Alltech CTR1) and using a thermal 

conductivity detector. The data is reported as light-off curves, displaying conversion vs 

temperature.  The reaction temperature was varied using an oven or by immersing the U-

tube in a Dewar of ice water or of liquid-nitrogen-cooled acetone or dry-ice-cooled 

isopropanol.  

 

IV. Characterization methods 

 Powder x-ray diffraction (XRD) data were collected via a Siemens D5005 

diffractometer with CuKα radiation (λ = 1.5418 Å). Microscopy was carried out on two 

different microscopes.  Z-contrast STEM imaging was carried out using a HITACH HD-

2000 operated at 200 kV. A HITACH HF-2000 TEM operated at 200 kV was employed 

for high-resolution microscopy and EDX analysis.  Inductively coupled plasma (ICP) 

analysis was performed on IRIS Intrepid II XSP spectrometer (Thermo Electron 

Corporation).  Nitrogen gas adsorption measurements (Micromeritics Gemini) were used 

to determine the surface areas and porosities of the catalyst supports. 
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Figure s1 TEM image of as-synthesized LaPO4-H nanoparticles. 
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Figure s2 Simulated XRD patterns of monoclinic LaPO4 and hexagonal LaPO4 and 
experimental XRD patterns of as-synthesized LaPO4 nanoparticles and as-received 
LaPO4 powder from Aldrich.  
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Figure s3 Raman spectra of as-synthesized LaPO4 nanoparticles, calcined LaPO4 
nanoparticles, as-received Aldrich LaPO4, and calcined Aldrich LaPO4. ICP analysis on 
LaPO4 nanoparticles showed that the molar ratio of La: P is ~1:1.02. 
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Figure s4  Comparison of the simulated XRD patterns of monoclinic LaPO4, hexagonal 
LaPO4, and La2O3 with the experimental XRD pattern of the calcined LaPO4-H 
nanoparticles (calcined at 950°C for 4 hours).  The complete conversion of LaPO4-H to 
LaPO4-M was observed. 
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Figure s5.  Overlaid comparison of the XRD patterns for LaPO4-M and LaPO4-H with 
the simulated XRD pattern for LaPO4-M.  


