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Abstract

Silicone surfactants are widely used in many industrial area because of its

thermal stability and lower foaming property. But it has limitation to expand the application

because of migration and bubble generation issues when it is mixed with organic surfactant.

In this study,

epoxy functionalized fluoro-silicone

surfactant, perfluoro glycidoxypropyl

polyether siloxane(PFGES), was synthesized using hydrosilylation reaction among perfluoro

methyl hydrogen siloxane, allyl glycidyl ether,

and allyl ployether in order to get lower

surface tension, better thermal stability than conventional silicone surfactant, and reactivity

with anhydride function.
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Table 1. Reagents for PFGES Synthesis
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hydrosilylation reaction)2 ©]&38}3it}
3} W82 A w4 BA-kA) '
Te BA-gA AFAT 5
2o 3gEe dsdge Si-HSFES
ZHA 7= S e, 7). SR E 71
E Zte A SEE 99 34, Ad
] S, A2 EAe frlaE
s FAst=d de A
£53 de A FAE | (HPICl) S AHS-S)
FoH8l T3 Aoz oiF Fujrt shest
perfluoro methyl hydrogen siloxane(PFMHS)
< =2 EZE o Si-HAZ  allyl
polyether(APE)$} allyl glycidyl ether(AGE)E
7 AFAA 2FA] EYUUE A S
a7l FEAIFEAY] B W57 EY
gl S-Alo] =7} AgtH perfluoro
glycidoxypropyl polyether siloxane(PFGES)<
4 stk §AlE PFGESE AHEFE39
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2. Agiuhy
2.1. NEME ¥ NEHA
oA gAtnA s B4 Ba

Ay Z AHgAd Al perfluoro glycidoxypropyl
polyether siloxane(PFGES)2] Aol oA

Materials Grade Molecular Weight Makers
(g/mol)
Perfluoro methyl hydrogen siloxane . Dow
( Q2-7560 CROSSLINKER) Industrial grade o120 Corning
Allyl polyether
(MA-300) Industrial grade 340 NOF
(MUS-4) 400
Allyl glycidyl ether 99+% 114 Aldrich
Pt Catalyst(HzPtCles) First grade Alpa Aesar
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ZWE2l perfluoro methyl  hydrogen
siloxane(PFMHS)3} 4712 Fo3st=  allyl
polyether= 434 o= g 4T = 9l
L& IHES AHEEAA, WSS Foste
allyl glycidyl ether <} <d39= ]
(HoPtCle)= Sigma-Adrich ¥ Alpa AesarAl2]
55 AlFS AMEEH o™ Table 1ol A ZAL
Tw 92 Hu EAHS BASAY §8E 4
St 2= Fig. 1ol =AIS vpel o] sfo]d
2 g AEe] &5l 500 miQl ¥Hs-7], W¥7)
7], Aspz2 7], wdt7], LA T2 FAY

o} 3t

A Motor 220V, 3000rpm) B Drying tube

C : Graham condenser D' Thermometer

E ! Heating mantle F : Reactor (500m1)

G: Stirrer H: Dropping furmel (250ml)
TN, gas

Fig. 1. Apparatus for PFGES synthesis.

2.2. OIZEA| 4 AZIE AHESMA Q| &M
A= Z4r] v ExEe]  allyl
polyethers}e] &4 7Hs4d o5& <79
ste] A=AV EElddAS Aol =)o HA)
&g o] Z7] tte T FF9 allyl polyetherE
AbEEY] T SR dFA B4 A2 AW

XA 5, PFGES-1 ¥ PFGES-2& 433
o o]E 3l PFGES-19] AAA = UIA
Table 1o HAlE ExFFo] 340 g/moldl
MA-300& AR&3tiom], PFGES-29 /gl
A= BAEFO]l 400 g/mol?l MUS-45 AF&3}
Gtk &4 WHg-2 Scheme 1] WER nlo} 2
o], F& A&zt WS o]&3te]  allyl
polyether % allyl glycidyl ether®] allyl”]oll
Si-HA$S 7K1 9+ PFMHS7F H71EH %
= 3tg o, F SiHe #HS #HAsksr] 9
ste] SiH/VI @S 0930 H =& &ho] whg Al
Zt.

PFGES-1¢] &4 PFMHS 479 g(0.0094
mol), allyl polyether 369 g (0.1085 mol), L&
ar allyl glycidyl ether 15.2 g(0.1333 mol)2 HF
S7lol @il uRkE Ajzkstth As A7 E o]
23t Azl FatE el (HPtCls) 02 g& A4
3 FdS o & oF 1083 ¢ wHks AA]g
£ 80T 3AFE<t vbg-& ATk 1
oz Wzste]  wkgs AN oH
PFGES-29] #4-& PFMHS®] F<l#o] 457
(0.0089 mol)e]™ allyl polyether® MUS-4%
AFE 391 g(0.0978 mol)E AF&3F Znto] UhE
W oOE wE 2748 PFGES-19] @47 59

SHAT

o

3.1. &4 A
3.1.1. FT-IR

229 Wyoz A oFA B4 HEE
ARG A (PFGES)e] 25 FR1str] 93]
WS- 4 E#9l perfluoro methyl hydrogen
siloxane(PFMHS)¢} ¥H$ 59  3}gE9l
PFGES-19] #4 ZA3E Fig. 20 YepiAc
g ke A E@<el PFMHSY FT-IRZ 3ol
M 2166 cm 'l A YERE 78 Si-H A
[16, 1715 dEioy 34 v 5 shasE
¢l PFGES-1& Si-H ¥ =7 dZA3] Zol&m
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Scheme 1. Synthesis of epoxy functionalized
fluoro-silicone surfactant.
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1

1 1
4000 3000 2000 1000

Fig. 2. FT-IR spectra of PFMHS and
PFGES-1, PFGES-2

B LS ik

312 A-Z 2w Ea#
229 WHog TAF o E A Ei
AWML GA(PFGES)el &4 #F5& &<ds7]

AAste] g RS perfluoro

hydrogen siloxane(PFMHS)¥} ®+g- % 3}t
E9¢ PFGES-1 % PFGES-19] 3& TS
GPCE ol &3t A 4 w8 1 &
A<l PFMHS®F 34 & =79l PFGES-1 ¥
PGFES-2¢] GPC vlu4d¥+= Fig. 3o Z+2b o
Efilon zhzbo]l HitiA#S Table 20 U}
Bt ¥ 7HA GPC A1 Aol A sk

I 5ol Mg A ZF49 PFMHSS #A-3o]

< Bt BAs= geEol

FAHASES & F Ao FAH F 7] RkE

o]  PFGES-13}

PFGES-29] 34 F&° 747 79.19%°}
80.72%7} B& A5t

g4 7 2td
[e3]

——PFMHS
P [ PFGES-1
[ ——-PFGES-2

Tirve (rrir)
Fig. 3. GPC results of PFMHS and
PFGES-1, PFGES-2.

Table 2. Molecular Weight by
Gell Permeation Chromatography

Mn Mw Mp
PFMHS 2,959 8,003 1,206
PFGES-1| 7,269 15,808 11,228
PFGES-2| 6,596 12,567 10,657
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3.2. LHZ orM M ™I}

229 WHPoRE FAT odFA EA HE
AHSHA(PFGES)S] g dA4d MAdes &
1&7] ¢Jste] TG/DTA 4171715 o]&3}o]
300ColA e 25 FAE 439 olw 7]
Eo A A AHGAGA v yEd rEEe
3w AZ37]98ke] Dow CorningAhe] 5211
Silicone Al AZ Hlal A4S HAAsIH S
W 7 A3= Fig. 4 2 Table 3o YeERATE
Dow CorningAFe] 52118 A{71¢1 ZE A =4
of Z3 dFeo HF7IQl EHFdE KAl =
7 F5E Hol9YE  polydimethylmethylether
siloxane(PMES)Z4] x4 AIZA AW
dAloltt, Fig. 5 ¥ Table 39 Ao A &

Azzol, 71 Ae2A A4 A7E 300C A
of & FAZE 276% SQH whete], =A4vE

s A" PFGES 1 3! PFGES-2°]
FAE 74% 763/0 N T46%E WA b0l
BA By 4

X

ge aaw 4 Mu}. ol giH

53 4
PFGES <]
shfskal Q7]

of Uehhe S4ole @ 4 gt

Table 3. Residual Weight % at 300 C

Residual weight at 300°C (%)

PMES 27.6
PFGES-1 76.3
PFGES-2 74.6

100 4

@ =]
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Residual weight (%)

0 | — PFGES ‘
- PFGES2 L
——— PMES

T T T T T
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Temperature [7C)

Fig. 4. TG/DTA results of PFGES-1,
PFGES-2 and PMES.

2 AFo A= perfluoro methyl hydrogen
siloxanes ELEAZ 5lo AW FAS Sl
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At g3 2 2ES Ak
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