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Study on adsorption properties of porous silicon powder to

calcium and europium in liquid ammonia medium
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Abstract: The surface state of porous silicon was changedby adsorbing calcium and strontium to
improve its luminescence efficiency. Porous silicon powder was prepared by metal — assisted chemical
etching method, and calcium and europium were dissolved in liquid ammonia medium so that calcium and
europium were adsorbed on the surface of porous silicon. The characteristics of porous silicon powder and
the adsorption properties of porous silicon powder to calcium and europium in liquid ammonia medium
were characterized by Scanning electron microscopy (SEM), Fourier transform infrared spectroscopy
(FTIR) and Energy spectrometer (EDS). The results showed that the pore size of the surface of the metal
—assisted chemically etched silicon powder was affected by the temperature of the etching solution. When
the temperature of the etching solution was 40 °C, the surface diameter of the silicon surface was most
uniform and the pore diameter was the largest. Under the action of liquid ammonia medium, porous silicon
powder adsorbed ammonia molecular groups to form Si—(NH,;),; porous silicon could adsorb metal ions
through liquid ammonia medium, so that the metal amine calcium was uniformly deposited on the surface
of porous silicon powder, and the metal amine europium was unevenly deposited on the surface of porous
silicon.
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1
/%
C O N Eu Ca Si /%

a 10. 92 517 0 0 0 83. 91 100

b 19. 64 13 31 3. 51 0 0 63. 54 100

c 18 90 8 79 3. 37 0 20. 01 48. 93 100

d 17. 22 12. 16 3. 20 27. 44 0 39. 98 100
a) R of electroluminescence and photoluminescence emission
40 °C , 100 nm, [J]. Electrochemistry Communications, 2000, 2 (7):

, 461-465.
b ’ [9] Amdouni S, Rahmani M, Zaibi M A, et al
’ S Enhancement of porous silicon photoluminescence by
electroless deposition of nickel [ J ]. Journal of
(NHZ))“ Luminescence, 2015, 157 93-97.
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