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ABSTRACT : The effects of surfactants, organic solvents, and functional monomers on the emulsion polymeri-
zation of perfluoroalkylethylacryaltes and n-alkylacrylates were investigated. In particular, the dependence of the
surface properties, contact angle and water repellency on the crystal melting temperature (73, of the fluorocopolymer
and the variation of polymer latex particle sizes was investigated. Using WAXD experiments and synthesizing
different types of fluorocopolymers which have following fluoroacrylaytes [CH,=CHCO,CH,(CF,CF;) H] (n =
4, 5 or 6), the relationship between the molecular packing structure of pendent side groups of fluorocopolymers
and the surface properties was also investigated. We observed that the structure of primary carbon atoms of
pendent side groups of fluorocopolymers plays key role in determining the surface properties.

Keywords : fluoroacrylate, surface, water repellency, latex, emulsion polymerization.
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Table 1. Recipe of Fluoroacrylate Copolymer

chemicals amount (g)
fluoroacrylate 50
stearylacrylate 45
glycidylmethacrylate 2
n-methyolacrylamide 2
3-chloro-2-hydroxypropylmethacrylate 1
acetone 47
n-dodecylmercaptan 0.5
2,2’-azobis(2-amidinipropane) dihydrochloride 0.5
nonylphenyl ether 10
trimethylstearylammonium chloride 1
water 186
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Figure 1. The variation of particle size of polymer latexes with
composition of functional monomers (GMA, CHPM or NMAA).
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Figure 2. The variation of particle size of polymer latexes
with compositions of CHPM and n-alkylacrylates.

Table 2. Tm changes of Fluoroacrylate Copolymer
with n-Alkylacrylate Composition’

*% *x *% o

StA SmA LA BA T(C)
1 40.1 - 10.0 5.1 31
2 343 159 5.1 - 34
3 343 15.9 ; 5.1 36
4 418 83 5.1 - 40
5 50.1 - 5.1 - 44
6 55.2 - - - 47

*Fluoroacrylate monomer added : 40 %.
**StA=stearyl acrylate : SmA=stearyl methacrylate;
LA=lauryl acrylate : BA=butyl acrylate.
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Figure 3. The variation of particle size of polymer latexes
with cationic surfactant ratio.
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Figure 5. The variation of latex particle size with the ratio of
surfactant mixture.
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Figure 6. The variation of particle size and water repellency
with the amount of acetone.

532 AES, A3

l"

Polymer (Korea), Vol. 27, No. 6, 2003

g o|Ee FINEE DA WRRFE A7 o
AR FHEE ADIA I A" {U18EE
ARSI obAlES AR Al Figure 60llXE oF
AlE ARl S71kel wt Al BElae) QA A
el 24 s7kks AE & 4 ok ole AH8H oF
AlE] QF7F 2RA SHEA YRl ExjstA] = o
TEA AEE AEATIE ZANE vERY] qEeR
debEek 2y oxlE ARl wekx 35 Al
=29 =4 (F)e H3ks §lo] Figue 6 F2) =
aola Lol E 9l p-dHotaLe B FFIhE
AHele 2 9¥= wAA 2L & 5 Sl
a2y Eaoladdels FEEAE U - HHA
ol A&ste] A Wrds SA3ke AfdAE oA
=5 Wl AR 97t %A X7 Ae-s) vt
o vFAol we] dejRls Jepiict. Figure 72 ©]
o 22 2AS e 2R o E ARl vE]
stol Aol F43] aghs & 4 v ole oM
€ T2t AASE oo FAEW HEsclad
dlolE 9 7 Akl nloladHolE deAEY T
TS mediumel] HHE SHEF B, 4 AR T
Folls AR WA S A 2% T
€ 71 B Atls SRS mediumol] S
=S AYAA FerA oI5 47 dRR ©]
Folle 2318 FAAH] 48 3] HEdl o=
ko)
mea ols} e WS A9shr] Hlsl, NMR ¥4
B3, $4% P2 (GMA 2.0%)14 A
= o) ohAlEe] A8 Atele F1 715

off o

dFREo] FHSO FHosls vlEe] Wil AE
B} Figure 82 oM 5 W3l uE FFHA
120
T,:47°C
100 |- o—~O0—0—0

@
)
|

Water Repellency
[=2]
o
I

40 —

20 r— —(O— Initial water repellency

—[1— water repellency after 5 timgs washing
0 | l [ S
12 15 18 21 24
Acetone Ratio (%)

Figure 7. The variation of water repellency (after 5 times
washing) with amount of acetone.
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The dashed circle indicates GMA peak.
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Figure 9. The variation of water repellency of fluoroacrylate
copolymers with CHPM ratio (initial and after 5 times washing).
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Figure 10. The variation of initial water repellency with Tp,.
The composition of each copolymer is shown in Table 2.

Intensity

T,:31°C

] | | |
5 10 15 20 25 30
26 (degree)

Figure 11. X-ray diffraction patterns of fluoroacrylate copoly-
mers with the change of T,..

ExotadYe|lE dA #3353 533



534 Kim and Kim

3}
UWetlie &2 T, & zﬂ"ﬂ?—:ﬁ ’2}‘:]175.—‘15 ‘:1'-'1‘
T A A AL o5 B A e
7} W& primary carbon atom< E.t} o] polymer-air A8
o) 7VA ZhsAdel Z7] Wil 2 AS54 wers
£ Yehdie AR fdHc o|fe] dxz] ¥ A
ol HAs] WYZw ElotadeelE FHHAL 2
ARE 1594 2] primary carbon atom®] polymer-airA]™
o 2 wjddrs AL e o FHAART B
=5 9ok Table 3 F8 3t Fe] A 29 F
Y s dEhd Aol

2 EA) dgE EAolagH |29 Primary Car-
bon’s Structure®] J¥F. UFHojA U3 Exolad
o)l E FFgAle] ZAE 159] primary carbon atom
o] FF AL 2 A oUAE AAACH T8
A Prs S Bolr] 3 n-dHela o B
4 2 ARRES 2AZAT L, YRb AEA gl oo}
Yol e ZAEe] W] Fxr) o o
¥aolaheo|E [CH,=CHCO,CHy(CF.CF,),H] (n=4,
5 or 6)F °o]-&3le EAolmaHH olE FHIA|S Az
st 1 245 Bl A7k Figure 125 AH® 3
4 291) WAXD siE ZHEaelolela el
E ZAe €A vepd Aotk Figure 12004 &40}
ol E oA o] 22 FxAjolo|x B8l 27k
o] FEAHS s|dTae] X A AL W] ¢l
& Bo £33 9ok ol F FF T BAF=E
7t A8 AR AMdS Ve gl

2] 3 Figure 132 E4ota g ol E g A%
o W2 HE5Z H3lE vehlled, dEadH g}
Lol EE AME Afolle AM-ERl we HE7

Table 3. Critical Surface Tension Values of Each he-
mical Group™

. critical surface tension
chemical structure

(dyne/cm)
-CF; 6
-CHF, 15
-CH; 24
-CH,(CF,)sCF; 10.3
-CH,(CF,),CHF, 13
-CH,(CF,),CHF, 145~15
-CH(CF5), 15~154
-CF,-CF»- 18
-CH,-CF- 25
-CH,-CH,- 31

534 AHE5 AAT

o

Polymer (Korea), Vol. 27, No. 6, 2003

o] Al&3A Sl AEe Ro|Axt Wi [CH,=
CHCOzCHz (CF,.CF,)H] (n=4, 5 or 6)& A&-3F A-F-oll=
AEF2re] dAE o= FAEAY ISR A
Hog wif = AYE Rk =3 =229 E
otz & o] E 9} [CH,=CHCO,CHyCF,CF,)H] (n=4, 5
or 6)% 50:502.2 Eg3le ALE3E Ao, SAE=
A&7 ghee] AR 729 B4 °]'i3’3ﬂ °o|E tk
A AREA S AEZRe 7 32 YRSl

uj2iA] o) e} o] o]"i‘}ﬂv‘:- “EholaH Y o|E e
A AR g A2k #H3l Folrs wlE A
Hlsgt AATER Z?EWIJ BAEEC] AeE el
2lo] HAL&2] primary carbons®| polymer-air Aol &
Azt e ¥R o5 A ZH A
Z}o] (CFs- : 6.0 dyne/cm, CHF»- : 15.0 dyne/cm)& <15}

Intensity

5 10 15 20 25 30
20 (degree)

Figure 12. X-ray diffraction patterns of fluoroacrylate copoly-
mers with 7, and primary carbon atom structure of pendent
side group.
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Figure 13. The variation of contact angle of fluoroacrylate
copolymers with the amount of fluoroacrylate monomer.
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