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1.1 BEHEHEWMAE

HENGRFE . RNER TR N, B
5% NaOH ER ZEKE(TR MU BTN THE,
HEAREKEREpH=7, FR Tl P& H.
FE (KA Zonyl TM fluoromonomer CH,=—C(CH;, )-
COOCH,CH,C,.F,,,,(n =6 ~8),Du Pont 28] /=, F"
TR P&EH.

GI%& ) 1 Bt BR € (APS) b 4 b at . 3 4k
(SDS)ACHH 0.1000 g/mL,100 mL & F. /KA EBEF
K.
1.2
E2

ERABHBMHER LEET N, FATEE
FELHAY 500 mL PSR REEEHE . I A 1.8 g 28
{£.9.0 mL MMA.14.0 mL BA.8 mL SDS % & fl
50 mLAK i A N, {37, KB FHBZE 50°C, th o 5
F¥, HFL AL 30 min, DA APS, FHR & 65C L4 3]
R EBHARSBRYEREG, TOCAELEHRBRM
dhll b RS 2E, HABERE 60CLLT ,m
A NaHCO, 847 pH (HZE i, 8% H F 45T

—REBEHERMARRE =L EY
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T.EEHEH BARBEER, HFESEFLYH
R BERN P EMEE B THRE.
1.3 HUEHNE

2% MR _RKBERYEEN, ARE

WEE 1 g LA LR, B 25 mm x 25 mm EFRE
HMHEmRt AEEEMENEAR, HETA0
u.

MTERER - W LR - ERPAREYE

e h % g - FLARE

x 100%

1.4 BEEE(R)HH
EIHBEESMERNE (DDA BRHREXL AL
BrRPEE MEEEREATE ARNREEEERKS
ZEXMOIMBRM A EETINE  ALERAM S
Ay BRI o (AR A R R E R B (11 ) Bh 4k
FIFE(de/de)  REBEBL TR~ BEHE
R Ii’l,(mol'L'l 's");RP =[M,]-de/ds, K
[M,] = ¥ k& (mol)/BL A H/KBEBI(L).
1.5 REWAANBEMERIE
1.5.1 WRBEEH ) 2.0 mL 7L HE SR 3
BZ2200nL, FHTKELEPRE 720, WE
AR .
1.5.2  FLuk i 2 i FE 4 EFBEOENR
EPMAI0mL FLBHS, SERESGRAER
FATPHETRE 60CAHR ,fHR 48 h, B WEFLEK
Fry e A7 5 ) 2 3L ) T SRS E
A RS RABAKEP, AR
BHE-5CEG. AR 48h, MEABNBTIHFN.
1.5.3 HokEH ElmLBLEREAA
WEER L, A 80-1 RO (Ll FREWR )P
A 12 000 r/min €%, WE 15.45,120 min B 3L
BEAWI OB REERATRESR:

MER(%) = ﬁ#ﬁ?g x 100% .
1.5.4 FPEREH BHABRAEZRTEHHE

50— BL A A R PLAOR T OL0E , L B
Y 8] A, B o DUDE BT P O B Rl AR K, HAs i

B
1.6 FRERMESERTE
1.6.1 WK WHRAER - EEBNEKER

(W) ,EZBTETFEFETFAKPBHE2ZhER
B oREAEARTEENK. FRHEEN W, B
RER K EETRINE.

Bok%(z) - - W

W,
1.6.2 WHEHHE BERERL W, FBER

x 100% .

BANBRKEER

EFHEHEE THF. PR LB XD K
R 48 h, WELIE AR

1.6.3 XfKHEE A Fl Kruss K12 RIzh& %
T 4 7 15028 o AR o 00 2L B BB R /K B e A 0
ABRBENMR K IR ETRED, EUED
e K T R LN B R, SR T R LK s A
B K B B Ak £

2 #R5{He

2.1 MEEREHHE

2.1.1 FANAEMER HE1TH EEF
HHAHEN | m%EINE 6 mt% B, FHEEH
AE, gl kutEEE . RRE TR ALRHEN
Z EHEEEREN FREEE, PEAITESR
WM BT E, RNRAEAS ME 1 HEER
BRERAB, ARARAATNHETHES R
EE R CAHMHRXERYE 0.9700 LI E L R,
B In[SDS]EE 81 2,3 5 Pt iT L mA,
RIGEEMP RN 0.28, HEX FH ¥ 0.9912,
BEHBH R, o [SDST® EAHAMAMAAREN 1 %
o, ME 1B EMER KA T EFHSNE, #1E
M MBERSNAERY™E , XEFAA
bl & A, ME LA B S 5 B 5 R N B F AT
iR HBRE.
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Fig. 1 Effects of the amount of SDS on conversion
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BEBL . A1.6g BHKRE21.9g).
il 2.1.3 REEAROPE  AES T@ K
a7k FEESENES KN EARLEFETAK.
. -18fF XEHTREATENTANRTFREN T,
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Fig. 2 InR, versus In[SDS] X 0.9998, 0l R, o [F]™*"s Y [F] <4 wto% B, &
HEEBIMALZ AR OB, HXAR N

. 0.9991, 0 R, oc[FI**.

g
=
T

g

=

8 o4l . 03 wi%

5 . 0.4w%

£ 0ol v 0.5 wi%

S 02

&} & 0.6 W%
ool x 0.7 wt%

0 50 100 150 200 250 300

t (min)
Fig. 3 Effects of the amount of APS on conversion
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SIERERGUEBRTHHEHAEERHAT . —
RMuSBFEEHESIRES; T ERBBRMN
e H LS| &7 A s e e, A R EES R Bk
MEPCHE B AERE Bl T3 AR 8
REARMN, IEMIZASEARRBERHK
K, FBARBEETR. AHTRE. 568 3,
Hama, 45 2 NAREH 0.7westCAE
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Fig. 5 Effects of the amount of flusromonomer on conversion
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Fig. 6 InR, versus In[F]

2.1.4 RAERNEBEMER Rk RY
RMBEHLEME TR ERNBENFR,
BRARMBESHEE SRNBEE 68T L
Bt EEMAZIZFE 10 min PS8R LA W E B 2L 3K
FHEMNEX. FFAHAFAR; ME 63CH, I
40 minAHHIE, ERNHFTT 4 h FEALEN
HE 30% AR1E Achenius 22, InR, X /T
B 8), Al ELK, REMXRB N 0.986 1,
HEHEBAERGHEMELE E, K-
E, = 6105.12 x 8.314 = 50.756 kJ - mol ™'
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Fig. 7 Effects of reaction temperature on conversion
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2.1.5 ER4G K Pt E B o HoAEER
REE ] 5 354 SC R B ME R R LI, A
NG AT i, 2R A #E AT T 50 min 5 , KA
FARB TR, /G A E KRR E X
MERFAK BFRET A LRRAME—KE
PRSI, A HRE—KEMA ET ZAE
T, &8 8 B TT I B2, RN B 3 SRR B, 4
B B R ST .
2.2 ABREH

HMEGMILBEHRE 2h B . 9K E, 1Y
AW WRRE BT

SANBETHEHES KEHNNIHBERES . 8LE
WE KA, B 2Lk it B i S L O

M ELBREN ZH, 7 12000 /min B85
OBBEET B 15 mn IR KA BHILAE,
B0 45 min f5 3L T 5 1 B 20 B A O B AR 1] 4,
L 120min FLABE ARRS HANILHE M E
LIESEMRERWE 1.

mEIAJRN EEACANHASNE D, AWE
LEEESM . FLAR KN, 2L BRI A RESE
SRhFARAEE MAMBEEECREN HE
FIRAARMEM, FLRME R EERE TR
ERHBESFIIENMNAEERABANMER. B
AR STER T ERCREETR .M
HERREESENEN BEYNELBEETR.

Table 1  Effects of different recipes on centrifugal siability

Amount of SDS Iwt®%  2wi%  dwt%  Swi%  OHw%

Sedimentation ratio{ w% ) 0.127 0.073 0.973 0.066 0.065

Amount of APS 0.3wt% 0.4w1% 0.5wt% 0.6wt% 0.7wt%

Sedimentation ratio{ wt% } 0.065 0.066 0.038 0.059 0.063

Amount of fluoromonomer 2Zwi% 4wi%  Owi®%  Bwi%

Sedimentation ratio{ wt% )} 0.058 0.091 0.082 0.100
12000 v/ min, 120 min

2.3 ARERHBKE

2.3.1  FLALIH & 6% H mE29A.[BH

FLACH R B e0 s i, B B A R K 2 7, BT 7K 4
TR BB RE R EFMAR ST, 3
PR 5 2 B AU PLAL R 6 K B R A B SR, BT LU
HHABRMEMS S BB B K R, # Kt
TEE.

Table 2 Effects of the amount of SDS on water absorption of latex film

Amount of SDS Iwi% 2wi% 4wi% Swi% 6wt%

Water absorption{wt% ) 0.161 0.180 0.196 0.216 0.340

2.3.2 BIERNHARMER m&E3 M, 5k
FIAR R, BAR ARk Ra g m. HR5 kR4
SR —-MEEE,BE M FAKER BHLHE
B39 0, HE TR A R K SR L R KRB

Table 3 Effects of the amount of APS on water absorption of latex film

Amount of APS 0.3wt% 0.4wt% 0.5wt% 0.6wt% 0.7wt%

Water absorption(wt% }  0.178 ©.216 0.283 0.286 0.320

2.3.3 ®EAKITENAER mE4aH BE
FEAE R, KR Tk REER . O 2K
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Table 4 Effects of the amount of fluoromonomer on water absorption of

latex film

Amount of fluoromonomer 2wt % 4wt % 6wt % 8wt %
Water ahsorption{ w1 % ) 0.249 0.1%0 0.157 0.235
2.4 FIREMAREBENE

ERE THF T IRME &R, HEE . L&
FELBER . REE T A LR R MM, BE
HEREB ERARESY.

2.5 ARBRIKPEMAB

A1 5 AL, A A B 5 O A L IR T 3 K B9
R A /DT 90, K ET LUETE R, I A BB AR
FLIBE B K 9 1 ol A A B KOl 90, IR AR
Kt X kiR s. REEEBEYRLD X

WA R 20 B 8B 1A ) 1 R TP BE B B R
E IR TEIREREARSYNUEFTSIAT
ERGEE(CF,., ), R £ 55 e 2 WL
S REEH ., o B R, (8 B R R AL

Table 5 Effects of the amount of fluoromonomer on walter contact angle

Amount of fluoromonomer Owi® 2wi% 4 w% 6 wi%

Contact angle for film to water 75.9° 101.9° 10t.9° 103.3°

ZrER, ATHERLREANRRPE K
Bs T AR SR CH R, LA SDS R FLALA , i B AR
BRI AN HETIRARRE - TIRPIL
B AETEASZFATHUENER. BLTERS
HREFBEMRWEEECE,)H 50.758 kI/mol. &
HIBHWMERES MHFREN BLoBER.
i 4 (R RS E R BB RAR BN,
SFL AR HEE 1 R 7K 3[R 1K . I A R R 1A S SR R N K
B ik R B R R R R AR 9000 ALIRIERIPL K
il E
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THE STUDY OF THE ACRYLATE COPOLYMER EMULSION
CONTAINING FLUORINE

CHENG Shiyuan, CHEN Yanjun, WANG Kangli
( The Chemisiry and Material Faculty of Hubei University . Wuhan 430062}

Abstract Fluoropolymer films have so low surface energy that they have good special surface properties, such as
water-resistant, oil-resistant and seH-cleaning properties. Nowdays, sudface properties of polyacrylates can be
modified by intreducing fluorine-containing groups to polymer chains. The acrylate copolymer emulsion containing
fluorine was prepared, with fluoromoner {Zonyl TM), butyl acrylate {BA), methyl methylacrylate (MMA) as
monomers, sodium dodocyl sulfonate (SDS) as emulsifier. The solid content of copolymer emulsion was about
25wt% . The kinetics of emulsion copolymerization was studied by the weight method. The effects of the
concentration of emulsifier, initiator, monomer and polymerization temperature on polymerization rate (R,) were
investigated in detail. The results showed that R, o« [SDS]"™, R, o [11°% . The apparent activation energy was
50.756 kJ-mol "' . The copolymer emulsions had no change after stored al room temperature for 72 h, at 60°C for
48 h and at - 5°C for 24 h respectively. The centrifugal stability of emulsions was characterized at 12000 r/min for
120 min. The sedimentation ratios showed that the centrifugal stability of emulsions increased with increasing the
amount of emulsifier, while decreased with increasing the amounts of initiator and fluoromonomer respectively. The
latex films could be dissolved in THF and toluene, while could be swelled in methanol and ethanol. The water
ahsorption of latex films decreased wilth increasing the amount of fluoromonomer. The surface property of films was
determined by Wilhelmy method. The coniact angles for latex films to water increased apparently by introducing
fluorine-conlaining groups, above 100°. This result showed the water-resistant properly of copolymer latex films
containing fluorine was improved.

Key words Fluorine-containing acrylaie, Copolymer, Emulsion



