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Formation of hydrophobic surface on paper with silanes
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2. Az 2 WY

2.1 IANA=
FAAEZA FE #H o] H(Whatman No.1)9} AALSlA Fokhe mAlol Aol gt €
A 2% (Sample 1, 2)# A 79 AFS o] &aHh Al TFHA AT A U ¢4
AQY FFHG do] R @A /-7 Aoyt AdE PFDTES ( 1H, 1H, 2H,

2H-Perfluorodecyltriethoxysilane ) , MODDCS ( Methyl- octadecyldichlorosilane ),

DMDCS ( dimethyl-dichlorosilane )& A}£3t %t

Table 1. Specification of sample papers

Samplel SampleZ
Color White Yellow
Pulp Hw-BKP 100% Hw-BKP 100%
Filler (Tale+GCC) 10713% 7"10%
AKD (W3 AFo] =A) 0.5% 1.071.5%
Table 2. Properties of silanes
Items PFDTES MODDCS DMDCS
Hy C\/o o~/ CHs cl CH,
Chemical struct CH3(CH)4sCH5-Si-CH:|  CI— Sl CH,
structure H3C/\o NCHyCHA(CF 2)7CF TR &
Molecular formula CisHi19F 170551 Ci9H4oCloSi (CH3)2SiCl2
Mw (g/mol) 610.38 367.51 129.06
Boiling point () 209-230 185 68-70

22 284
221 AAY 49

ZeFolH e YA 2FL 22x40mm A7|E g AMESIATh daA Ado] Fi
e 54& aeiste] Fole 106T e =gho] QoA 2412t o] Azt
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2.2.2 SAM(Self-assembled monolayers) 3 A
EH SAM 42 f&l 7 A wHE A=

o

(7}) Solution-immersion

FFEFA A0mlt A 3EE F28 gyste 247t &3S &40 3F9 FolE A
SAA AR AZE AT WEE & T 7 94 skof 130T
Egfo] @ E A 1A1ZF304 7t polymerizationZ 4 & A .

A
i
i
2,

=l
2
o

(1}) Chemical Vapor deposition
F4EFA 4mlet DMDCSe| F&2& ddlste] £33 A& 7lstetr] s s A
W o9 2xZ R0CE #Aste 9 Az wgAzdg v T 9 #A4

polymerization solution-immersion process®t ¥ U 3tA A sttt

SAM A& S8 Qo] #o]o] hydrophobic surfaceZ Contact angle (Surface

Electro Optics, phoenix 300)% FT-IR (Spectrum RXI, Perkinelmer )& ©]&3% ZH
54 &4E& S8 H7ea

3. 4% @ uF

31 WS AH AP Fhd E J524

SAM(Self-assembled monolayers, #A}7]| Zg@t&Eatuh)e] 712HQ T2 HHA 4%
g = A Reaction group¥} F& Alkyl AF&ERE 749 backboneo & FA %™ wpA|
% End groupe 254 e 7|5A4S 29T 4 = FunctionalZ7| 2 +A4 % dl
22 ¥ OHY19 MODDCS, DMDCS?| &2AZ(Cho] whg-ale] diaatuts 3
Aata Fol ®WHA AFAE Fo3dg. wgr)e TR wE AR gdA
PFDTES?| Reaction group?! o EA 7]+ stRASH T k340l ozt
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Fig 1. Water contact angle of the DMDCS treated filter paper.  Fig 2. Structure of SAM on cellulose substrate,

Self-Assembly
(Horizontal polymerization)
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Aerte gz 50°01 o] HE4 Frhe @FE 5 gl o] A whEAE HojXth
50ut ol 3] sz AYd A¢ At 1 E:~$ﬁ4‘“ﬂﬁi4’”VP%%ﬂ
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Fig3. CA of PFIYTES Treated Filterpaper.
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Figh. CA of PFDTES Treated Sample 2.
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Fig12. CA of DMDCS Treated Filterpaper Figld. CA of DMDCS Treated Sample 1 Figl4. CA of DMDCS Treated Sample 2
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Silanes® AE&2 XWHE OHYI7F Afstd o] Fo7 Si-O-C , Si-C bondE
FT-IR spectra®l 54 33 tio] 73 #2g F3) #dF 5 ok 4000-400cm™’ 3
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Fig 15. FT-IR spectra of filterpapers.
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Fig 16. FT-IR spectra of Sample 1.
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Fig 17. FT-IR spectra of Sample 2.
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Table 3. Locations of the FT-IR band spectra and their assignments for silane compounds,

Peak(cm-1) Assignment
1274 CH3 deformation vibrations of the siloxane components
1200 Si-O-C bond

1150-950 broad band Si-0-S8i asymmetric stretching and/or Si-0O-C bond
C-0 bonds in cellulose

765 Si-C asymmetric stretching
465 S5i-0-C asymmetric stretching
4. 4 2
Mg WhEAIEE 2AEle Fo] HWe AGRAZHG(SAMS FRd HF
2t 130° ©]/9l hydrophobic surface® ¢ + vt FZAFHCHY 5718 7HA
Chloro-silanes2 t & #+g7)d) u]s] vl o] zU R wzste w3 Ao F2
B
T

21 SASoF st Holl ol Fe] Ak PFDTESS] 24 G4 Adhe] )3

o 9P wA Yn Fe FEsh F& PIAMAE S A5G F74E BT

5 Aagd
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