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Preparation of Pt-Black Absorber by Electroplating
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Abstract

Morphology and infrared absorbing charactenstics of Pt-black prepared by electroplating have been
investigated with XRD, SEM, and IR spectrophotometer, The Pt layer was coated on Au-coated
alumina/glass substrates for 1-5 min at pH 10-15 where a solution of platinum chloride and lead
acetate was used as the electrolyte, At the electrical current density of 20-50 mA/cm? the Pt-black
showed a dendritic growth which was characterized by a “tree” shape. Absorptivity of above 90% at IR

radiation of 10 m was observed for the Pt absorbing layer with an area density of > 1.3mg/cm’.
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. SPECIMEN PREPATATION

substrate: Al,O;, cover-glass

|
ION-BEAM COATING

Au-alyer @ 30 nm(electically conducting layer)

|

ELECTRO-PLATING

bath @ H,PtCly; + Pb(OOCCHS;), + 3H,0O + water
Current density : 6-50mA/cm”
deposition @ 1 - 5 min, room temperature

ANALYSIS
XRD, SEM, IRspectrometer

Fig. 1. A flow diagram for a Pt absorber prepared by electroplating.
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Table 1. Bath Composition and Electrolysis Conditions

Composition of Bath Electrolysis Condition

H :10~15
+ Room temperature

- Platinum chloride .+ Current density : 1~50 mA/cm®

(H:PtCl; aq.) @ 008410 M - Time : 1~5 min

- Lead acetate Electrode area : 0.6%045 cm

(Pb(OOCCH;); 3H,0) : 0.00073M - Cathode :
: - Au coated AlOy/cover glass plate

- Anode : platinum plate
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Fig. 2. X-ray diffraction patterns of the Pt absorber, prepared on the Au-coated alumina substrate :
(a) alumina substrate, (b) Au-coated alumina substrate (c) Pt-absorber(6mA/cii), and

(d) Pt-absorber(30mA/cm).
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Fig. 3. Variation of cathode current efficiency with current density and plating time.
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Fig. 4 The area density variation of the coated Pt-layer on the Au-coated alumina substrate with current
density and plating time.
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Fig. 5. Scanning electron micrographs for the electroplated Pt-layers on the Au-coated glass substrates,
prepared with 6~30mA/ct for 1-5 min at room temperature.
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Fig. 6. A scanning electron micrograph for the
electroplated Pt-layer on the alumina substrate.
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(e) 30mA/cd, 1 min (f) 30mA/e, 5 min,

Fig. 7. Scanning electron micrographs for the electroplated Pt-layers on the Au—coated alumina substrates,
prepared with 6~30oA/cf for 1-5 min at room temperature
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Fig. 9. Scanning electron micrographs of the Ptblack particles, prepared for 5 min with (a) 10mA/cd and
(b) 30mA/cat.
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(a) IR transmittance and (b) IR reflectance of the Pt-black absorber, prepared with 30mA/cd for 5 min,
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