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Effects of Oxygen Plasma on Surface Wettability of Porous Silicon
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lege of Petroleum Engineering, China University of Petroleum, Qingdao 266580, Shandong)

Abstract: The surface wettability plays an important role in the application of porous silicon. Precisely con-
trolling its surface wettability is one of the key scientific challenges for its further application in the fields such
as implantation and drug release. The contact angle changes of four types of porous silicon were measured dur-
ing the oxygen plasma treatment using a range of samples with pore sizes (10-1 000 nm) and initial wettability
from highly hydrophilic (15°) to highly hydrophobic (139°). Tt found that the wettability rapidly reduced to
extremly hydrophilic state with the growth of processing time. Based on the main observation, the correlation

between the wettability change rate constant and the pore size was investigated and an empirical equation was

developed.
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Fig. 1 Schematic of the porous silicon (pSi) prepared

with electrochemical oxidation
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Table 1 Preperation parameters of pSi samples

Resistance of Corrosion current/

Sample HF.C,H;OH:.H,O

i/Q* cm (mA « cm™?)
0.002~-
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C 9:71.80 10
0. 005

D 1-100 9.71:80 15
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Fig. 2 Surface morphologies of 4 porous silicon samples
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Fig. 3 XRD patterns of the 4 porous silicon samples
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2.3 SEETFAEXMNSILERTEEENZME

AEE TSR EERW S AR5
JE AL A N A T L R R R S R
Ry SR A S T R R A ] A 2R T 5 55 2P A R
(1) TR » Bl W B 19 48055 B9 A (O™ ) 5 i 3 1l
Si—H B W TE K Si-O-Si g e 5
T A I X e Si- O - Si B 2 B T KGR 8 R
L T B N (2D 78 2R B PE R Si- OH %
P S T A S R] A 8K A E 3 A
8 B30I AN BT 8 22 i 2B A 2 T S B R 1 T
P EE A BT 07,

Si-H + Si-H + 0" —>Si-0-Si + H,O0(1)
Si-O-8i + H,0—>Si-OH + Si-OH (2)

X EEASBE A BEAT SRS B AL B AR P A [
P i) SO E A7 42 S A7 90 L 303 S 1 3 e 2
S5 1 Ak B (] o R i A ) 22 LR 2R R A Y
APREME . S S 4 P 2 AL RE AR AL i AR (0) Bl A
SRS AL B E] (O ARG R A . AE R

e HKFEAD A SR B K RE i DL e 55 B 1 Ab B
JE B 20 s P4l R LT R R BE R 3 5006, K
29100 s Jo A fi 2 T A 11 2 PE AR 8 08 B 8% 7 O 3%
B D SR OK R fil A D 0%~ 27) 5 45 i A AS 7 Bl
I e] i A2 Al . 31X 2 W 2 F A B AR R B R RE
f4 + Z2 FUREAR bl B0 T 38 M A RT B e o 2 o 455 R
Ak B [ A5 SRS A 4

150
120 A

% e B
g D

5 60 M

2

=}

© 30

' T
0 50 100 150 200
t/s

5 22 ALk A i 12 A £y B 405 2 Ak R U] 194 06 AR

Fig. 5 Relationships of contact angles of porous silicon

samples with the duration of oxygen plasma treatment
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with the pore size
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