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Abstract
This work investigated the hydrophobic coating of silicate yellow phosphor powder in the form of divalent europium-activated

strontium orthosilicate (Sr,SiOsEu’") by using an atmospheric pressure dielectric barrier discharge (DBD) plasma with argon as
a carrier and hexamethyldisiloxane (HMDSO), toluene and n-hexane as precursors. After the plasma treatment of the phosphor
powder, the lattice structure of orthosilicate was not altered, as confirmed by an X-ray diffractometer. The coated phosphor pow-
der was characterized by scanning electron microscopy, fluorescence spectrophotometry and contact angle analysis (CAA). The
CAA of the phosphor powder coated with the HMDSO precursor revealed that the water contact angle increased from 21.3° to
139.5° (max. 148.7°) and the glycerol contact angle from 55° to 143.5° (max. 145.3°) as a result of the hydrophobic coating,
which indicated that hydrophobic layers were successfully formed on the phosphor powder surfaces. Further surface character-
izations were performed by Fourier transform infrared spectroscopy and X-ray photoelectron spectrometry, which also evidenced
the formation of hydrophobic coating layers. The phosphor coated with HMDSO exhibited a photoluminescence (PL) enhance-
ment, but the use of toluene or n-hexane somewhat decreased the PL intensity. The results of this work suggest that the DBD
plasma may be a viable method for the preparation of hydrophobic coating layer on phosphor powder.
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Figure 1. Schematic diagram of the experimental apparatus.
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Figure 2. Rotary dielectric banier discharge plasma reactor.
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Figure 3. FTIR spectra taken at the inlet and outlet of the plasma
reactor (precursor : HVIDSO; voltage : 20 KkV).
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Figure 4. Voltage and charge waveforms at different applied voltages
(a), and the corresponding Lissajous curves (b).

(1.0 S FE=z A4 § F47] o
o Fevh kgl dFe] AR FdE ¢ gledl, 424

o= A AdR F FH/]9) Wse BAs.

2.3. SMEM

342 2] g -F(photoluminescence, PL) A~ EH 2 4744
Al(fluorescence spectrometer, Model F-7000, Hitach)E ©]-£3}] 450
nm?| 7] 3pgellA] ALY T8 A% FFAe] 2HS FAR
A& m] 7 (Model JISM-6701F, JEOL)S o830 #Hzslqict 78 what
FoA 273E UEhle SERES gRlsy] 918l FTIR (IR
Prestige-21, Shimadzu) %! <A~ 33d2%47|(ESCALAB 250, Thermo
Fisher Scientific)E ©]&-¢F w410] AAH St T8 A5 FFA] &
T4 W3E AR H38) A5 A57 579 7](goniometer, Phoenix
300, SEO Co., Ltd.)olA &3} 2¥AIES o] &t HFH7F S48 AAl
solck Eetznt Xgle] M FagA| Ay W3} ot A
3] - 84 7)(D/MAX 2200H, Bede 200, Rigaku Instruments)S ©]-&
sto] AR Q)

3.1. E2k=0} 9H Y
Figure 4(a)t Z2}=r} vk7]0) Q7kel dhs Wi AS wo
At Asle] geolu), M= okgtke] Wi wxigte] Zak=nt siA]

el TeslA 9, RES7] Ulolls AER] H(streamer)2H B2+

Appl. Chem. Eng., Vol. 25, No. 5, 2014



458 AR - e - Y F ER - 2

= JCPDS # 39-1256
|
; (I ‘ [ IR R
g | JCPDS # 38-0271
- 1 M“l m|\‘ I ETRTVRN TR A ;
20 30 40 50 60 70 80
26
| ' T N T ]
C (a) ]
:@ijl -y QJLM_\MM‘LI‘MW
- (b) 7
'.-—-———~—-Js—". - u. WLJ]JO_MMM%
- (©) 7]
C (d)
'_.._....__._.__L_...d. - L LJW
angle 20 40 60 80
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Figure 6. Photoluminescence spectra of the phosphors coated with
several precursors.
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(voltage: 20 kV; coating time: 10 min).
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