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EAARE AN T RSN REARANER AR TREIE, flaRA
ERFUENESESDAR, IR EERHRAREZREATERAAAEN
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1 ZRES

1.1 J&¥

SR PRESIE(PHMS), L E XL LI 7=, PHMS ¥ ¥4 F B A VPO
W E, Bk %4 : Knaner VPO, 37C, S HERBH, NZBREE(CBH-XKES
5 MR, TR 2mg/mL, £ 5 E >100me/mL, ¥ BT BN 21200 PHMS & E &
H0.5% SRR ENE; HERTEEEGA), LA LI =R EREEABRE
PIAEBLE: (NMA), R4 E T P fh, MRS H B & (APS), I R BT
FEE, Aol B 7 B RN (OP- 10), TR R T =&, th24.
1.2 AEALANKE

FEARMEERHAGARRMED R ENORP#T, REERIHEN
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EHFLE. RGNV RBR N . PHMS 252.BA 25.6g.NMA 1.5g.5| %% 0.4g. A4k
i 3g. FIBK 100g.
1.3 NeiABRANRSARY

AMRESEWE, ML, A ARKE, R TEHE, FEERYW, BT
RERNMEAR PHMS WEEENY W, WRSBE o= W,/ W, x100%, WER X
RTEBREE.

ABH R EENSRERARRE, UELHATERRMESR.
1.4 IR 947

£ H 4 5 & IR-440 B SR EAL B 3T IR 4047, KBr R K
1.5 MEAENNENR

AR ERE S EEE Malvern 287 Autosizer Lo-C By BE MR - E AW
RSt 1l

R BRI E € RE, £ & TEM-100SX ES 4 (TEM) FREH A .
1.6 MEIANMENR

REA MMM ERE LB XS A NDJ-1 Mg i ElE.
1.7 BRMAOHI& B idhE A
1.7.1 BBHEREARKE BARREIRFENSD, KRBT B & T 5500, 55
AW Eskms, TR T 24h EWEBFIEGE. BB R AKLR BW 1 BRE(W,) KA
85C KB 3min, B 5 AWM AKERE R TREHRKFEFRE(W,), RERKEY,
(Wy— W)/ W, x100%.
1.7.2 RERESWEBEOVIMER BRESMEEMMFASXSE DT3B HERERE
LHEFT, SR N 6mg ZE 4, IIRGESE 20.0C /min, MBI B SIEN R, BAVLBEEER
A i E AG-10KNA 7 A E LR L L WK, 8B EE  25 + 3T, b bR BT 5
13 % 100mm/ min.

2 ER5iTig

2.1 MSHKERSIN

¥EGABHTHEASE, BEX KBRS+ HARER 48h, 18 PHMS/BA/NMA
ARY BHEST IR 546, NEHBETED, BT CH,—# % % W% (3000cm ™!
1260cm ™' ) 5b, HO B A RERKEE(1734cm ™ 1), T Si—H 4FE R UM (2100cm )
M5, C—=C FFERHME(1640cm ™ 1) ZEAR M %,

B IRMEES C=0 BWFE, S—H BHUEBTE C—C Mk, iLH

Si—H &5 C=C ZMERETHAMBERN. SRl r YR IR Bl

A, ZE R PBA HRFIEE M (1734cm ™ AL SR B L), B K2 AV =4 b G183 72 76 PBA. X i3
AR YRS, BRI A, FfH BA EERNFE, WE SR K NI,
HARERAVESHAR XU EEPBIEZ(WE 2.5).

A, ERIEE, REEESHARBYLEARBERE, BB REHNSE, 5308
i —B® MBS/ RERELARARG T4 T2 AR, ARBEsD,
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FENERD, HAMABBARFNES FRBEHERESFRBRHE L KR H
AR R R AR E . X b PHMS/BA/NMA Hth Z h B RN MR £ R EH F
HIEHE .

B o 2% B9 41, 7€ PHMS/BA/NMA B & 3.8+, H N 8 4 F & PHMS/BA/
NMA R EE S0 REA S0 B B B K N, Hoh, R4 BALNMA B3R MR
R, O BRERERNRNRE.

2.2 PHMS ARMESILANEN

FRETHFGEAT, MU S—H FESE (mo)iHE PHMS HEME S ARW WA,

RILFE L

Table 1 Effect of PHMS amount on polymerization

Buty! acrylate{mol) Hydrogen{meol) Viscosity(mpa. s) Particle size(nm)

1.000 0.375 7.5 157.2
1.000 0.450 9.8 163.3
1.000 0.500 11.2 175.8
1.000 0.550 12.5 183.0
1.000 0.625 _ 14.0 242.1
1.000 0.750 195 263.0
1.000 0.875 21.2 318.4

MFE1ATH, % PHMS SIS B 5 BA B4R B/ 0.375~0.875: 1 Z[HA]AE, ¥9]
FEREMEXEH AR, B RN TR B PHMS S & B 09 3% o H 1n.
XETREEFH HFEE PHMS & E8988 hn, A4

S—H 5§ C—C #ZHMEHEME RN
BN, PHMS A& U R SRS RE
NMA Z R 3Bt A AR BEEHYE M, S35
MR RN % PHMS SRS
5L Bk EE/RHTE 0.500~0.75:1 A, B | 5 %
14 EaREEP EEENBRELE. AE1LE
T By T . UENRNAENESBENE—EHE

Amount of PHMS (&) NBE PHMS B 5 g 4k, %44k 2= 2158
PHMS H#inm& Fr kK, X 788 5 PHMS
Fenrgd N BREREKFALS
BOKI RRH AR, EESKERPER—FRE AR, EF 4R 0 /ER, Ao meEx
et Bt R AR B LUIR S0 408 7] B oty TRk R 8 I L B A0 R B 1 R IR T
—EBRELRETREAHRGHEE.
2.3 NMA ARt¥m

EESRNEIRFRELCRATE, #EEE NMA BEM R SR EW, 4R
RFE2.

Conversion (%)

Fig.1 Effect of PHMS amount on polymerization
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Table 2 Effect of NMA amount on polymerization

Amount of NMA  Conversion a Viscosity Particle size
Storage stability
(g) (%) (%) (mpa.s) {nm)
1.0 90.2 2.82 good 4.0 171.0
1.5 92.2 3.02 good 6.4 188.6
2.0 90.4 Large A little precipitation 15.4 267.2

2.5 90.2 Very large A little precipitation 263.0 542.3

¥ NMA AN 1.0~2.5g hat, RERNERBAAK, HFAENE2TEH, R
MR BAL, HARESBRESE TR, 4 NMA A B 2.5¢ i, A AKX
BRORY, WA SR B W LAY R BE S 28k BE R 40, NMA A B, WA oG BE
FOEHR B, 24 NMA I B33 S, JO8 B A X0k B SRR N . X 23 O, TR YL
hED FTENRVAEKE PHMS # BA, R BN, REB M RERNEEREH 2
PHMS fl BAB B, NMAMEARNEF —E&m, B FTHBR/M( S BEEREE 2%
~5%), B, EXRA RN RBMHFLENRREREN . ER, lHE NMA SRHEm,
HE YR A —CH,OH 3B A R HE N, 8 40 F 9 & A S B A 7 10 S Ry T 8 ok, B
HAAFHZEDENERE, SRSBR AN BTN kR TREERLR, SRE
BRE; XHEHmRAE ARMESECHELERME. LRIEH, 4 NMA HEE 1.5
W, TERIASLER NREEHNBET A,

2.4 F|RMARBEE

ﬁBE{EIEFJ%?E&\Rﬁﬂﬂiﬁﬁﬁﬁémﬁﬁmiﬁéﬁ, EAPANN T HERE
RRSHRAEEEVNRR.

B 2(a.b.c d) RS EM M AN N, AR F# TEM By NESHRNBEL . E—%
5| 7wk B T BB PN, B S| 2RI BE BB 00, B RH R B HE /MY, T — e E)E, MR
BAK X R ENRBIHERE. ([1] =0.25g B, ZAve(FEIRR) = 267.2nm;
{11 =0.3g Bf, ZAve = 251.3nm, [ 1] = 0.4g i, ZAve = 231nm; [I] = 0.6g B}, ZAve =
460.6nm) . X REHT| R MK FREN, BHE, R EER, ARNEEHZ, 8PN
B/, T 51 5 700 v BE AR 0 52 17 G2 0%, FLBORI 3 B 40, Bl B0k T R Hi (' . %435 % 5

Fig.2 (a.b.c.d)TEM graphs of PHMS/BA/NMA composite latexes
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AR BN RER K.

AR ENHME LRSS ZRHA
BEYMEX. E 3 7TH, B IE R
SIE BRI, BES | A7 B, i EEH, H
LHAE®ET—EEH/G(0.5), L X iE
&, FFERSEEHEM S &M B 1 e
I s &, = H ARBR G, RS E IR

Amount of initiator (g) (T=78 °C) NEVEMHA Wik, MESARNBEES
MABNRTETEEAEE.SIAFERER
Fig.3 Effect of initiator amount on polymerization 0.4g ZEE%IE
2.5 BRMRYtERE

ARITR, RREHEFEHERN 477, XA AR PHMS i & # 88 PHMS/
BA/NMA B S3H, EER THRE R T RARNE. ir 8B BENE%MPE A T4
HERAAERSRNMRBEERYE —EBENTRANER . PEHMS EH LR AR A
THeE, IBREARKELR OGRS, BRERKERK, #BAEER, X5EE 8. 4
PHMS FIBEE N, EREXTAREMITE. XEE Y PHMS ARCE L Sk R, o
B PHMS REES-YRSBE S EE, SV RBEARRTRK, R@K /D, BaRmE
BV, SRR E AT B . T A VLR SR OE AT, 0 SL 30 B R i e 988 B AN 200
KEHE PHMS AR XAFREE: B FTERERSREERI/N, KERSBEEIRRE,
L3R e PR B8 SE #E R PHMS A B ITIE S .

Table 3 Film forming properties of the composite latex

Conversion (%)

Amount of PHMS Solubility Water-ahsorption  Film-forming Stress  Strain  Thermal decomposition
(g) in THF of latex film({ %)} property (MPa) (%) temperature{C )
15 Can't be dissolved 10.0 Trangarent. g 45 198 385.7
completely soft
20 Thid 4.5 Ibid 9.10 181 393.4
25 Ibid 2.5 Ibid 8.80 166 399.8
Much PHMS
i 2.5 . . .
30 Ibid the surface 8.45 150.2 406.2
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STUDIES ON HYDROGEN-CONTAINING POLYMETHYLSILOXANE(PHMS)
/BUTYL ACRYLATE(BA)/HYDROXYMETHYLACRYLAMIDE( NMA)

COMPOSITE EMULSIONS
——THE EFFECT OF RAW MATERIALS PROPORTION ON EMULSION AND FILM

HUANG Shigiang, PENG Hui, LI Shengbiao, ZHU Jie
( Institute of Chemistry and Materials Science, Hubei University, Wuhan 430062)

Abstract By grafting copolymerization of hydrogen-containing polymethylsiloxane( PHMS)
and acrylic ester monomer, a new kind of hydrogen-containing polymethylsiloxane( PHMS)/
butyl acrylate (BA)/hydroxymethyl amide(NMA) composite emulsion was prepared which
possessed excellent properties of the components. The paper discussed the effect of PHMS,
NMA and initiator amount on the conversion, the stability of polymerization, storage and
viscosity of this composite emulsion. The particle size of latexes prepared by different
reaction condition was measured by transmission electron microscope{ TEM) and particle size
measurer. The polymerization mechanism, the polymer molecule structure and the film
forming properties of the latexes were also investigated. The results showed that the PHMS/
BA/NMA copolymer was obtained by emulsion polymerization and the copolymerization
between PHMS and BA, NMA and homopolymerization of BA were simultaneously existing
in the systems. Stable PHMS/BA/NMA composite emulsion with moderate particle size,
Viscosity and high conversion could be produced when the proportion of raw materials such
as PHMS. NMA and initiator was suitable. The film made from this composite emulsion had
good film forming properties and other excellent properties.

Key words Emulsion polymerization, PHMS, NMA, Composite latex, Film properties



