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PERE I SF kA OCX 07 I B9 BIF 5 4K SCRR R GE B
EHWAHHFERATFED.

1 LIS

1.1 FETRENRHELE

RHEM TR (BA) . AHEM 2Z2EC K
(EHA) , Tob & b E R AT 47, i Harss
FRAVEZEEH ZBA, T _HRHEMA
(BDA); FLALF, T+~ E R B #I(SDS) , fh 3 55
Bl &M, SRR (K,S,0,), L4, AKEL R
B Ry, fbrad pH TR, RLEHE
E(VC), T RER, SR >99.9% , KL
71t
1.2 FAEBRELED[P(BA-EHA) A AN &

¥E 250 mL I8 O # b o AGE B SDS K, 8,0, . &
BTK,EHE EES 20 min J5, M A BA.EHA,
BDA 18 & ¥ Wi . Fil Na,BO, * 10H,0 7 ¥ ¥ 15 X fiZ
W pHHES8~9, F8OCTIRERM2~3h, H
EREEATL. B I BMH & P(BA-EHA)Y/
PVCHE G BEELA .
1.3 P{BA-EHA)/PVC S AR ANER

E2LAERREETMA—EREET
Kt ERBmH . SRS U R RN
P(BA-EHAYEE ., A 5% ~ 10% NaOH B E IR
RN pHEEI~ 11 B . T/ AT .
REZKE MARZE LR R R 45
REBEA(O+05)C, HFEHNENTHRE
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0.2 MPalif , iREMR, MATRBERRMHEL
HpdE i Gt BERILEA G UM .
HAABEWIA . HE THE P(BA-EHA)/
PVC W AE B K . '
1.4 BSRANBRERSHBHME
RRAHEAHHENERANERER 44,
B Y 28 7 3£ H Coulter Model N4md Sub-micron
Particle Analyzer, Coulier Electronics Inc.
1.5 H¥tgMEiiENY&
¥ 1.3 Heh Wik K S & 20 L Bh 7l Ad
WE, REGEBEASNWFES 10 mn RGIERY
AR DR YL ER SR, BERIRERE 170~ 175,
HENECOI 2K, B EEA L om HTE A
MEERBEEBHRAREL S, T 180CHKEN R
T4 10 min, BMEZE 15 MPa R IE 4 min, HHFE
12 MPa TR EF R, B B4R 1 L3 B op & #fr #p
HERM.
1.6 HFtEaEN
1.6.1 My 35 B Mk 1.5 H & CB/
T1043-93 ZR A A RE R A DL IR BBk O Mh i 4 5%,
ELME 24 hE, T 20C (K -25C) T XA-40
Charpy I Z R H R BRI GTILRBHEI £
) Lr#frpdAE.
1.6.2 HffvEgEMiR 3 GB/T1040-92 ER#
1.5 35 0 B it 4 B0 A ME 48 B HE &%, Al RGT-10A
RISHLERE T AR RN B RE,
18 3 B 20 mm/min , MR FE 26°C AR BN
SA, ERERBRIELEAR T HE X, 3H T ERAEMN
=S HERER COV=5/X<1.7%.
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Fig. 1a Particle diameter distribution of P(BA-EHA} latex
BA:EHA:BDA=70g:30g:1.5¢g

40 mm x 7 mm x 2 mm, f§ 78 [ NETZSCH DMA 242
R SR NN, AREER 3 K/min, B &
EEEFER - 110C ~ 130C 3838 % 1 Hz.
1.7 BESH
1.7.1 Bi#EHBEKE(SEM) irir L RUE R
WEWNE T, N ERKY3~4 om, EHTFH
TR S S 4, A Philips X130 B SRR Wy
IV 2R H M TESRRAE
1.7.2 FHHHRE(TEM) 547 #BrpLrERE
BALKEHETEEY R D AEME,. 2
RuO, ¥ J5 % A H 3124 7 EM-H-800 #:% 5 6%
MEESHHNIBESEN.

P(BA-EHA)/PVC B & A& 87 7, P
BERFER LT, RO, B 5 ME KK
FRIEESEW.
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2.1 ABHEERESS

AHEEREIEEY I A P(BA-EHA)/PVC E&
BERL AR 5 A WA 1(a), (b), 3% P(BA-EHA)
HBEFHRAZH 90 nn. 4 P(BA-EHA) L& F
BRFABRMESKRANTFHRERTE 2.
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BEAHENNESH, KRR TIHRER
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Fig. 1b Particle diameter distribution of P{BA-EHA)/PVC latex
P{BA-EHA) :6.3wt% solid



4N ERARE S . P(BA-EHA)/PVC E5 A M & B RIT 515

g

—~

2 B
g 2
LI

150

Particle diameter (nm
2
T

Lh
=]
T

[~

0 2 4 6 & 10 12 14
P(BA-EHA) content (%)

Fig. 2 Influence of P{BA-EHA) amount on the particle diameter
of composite latex
BA: EHA: BDA=70 g:30 g:1.5 g

FTHREMMEEZ M THEN VCERHEE.E&
BAMTHRESHREMED HE BEESER
ANEEBRASEEN T RSN L NBBRAEILE
ALK R AZ (90 nm) KiIFZE, W K0 P(BA-
- EHA)MFHI2E PVC A FHBEMNE 78 nm. |
REREREH AZABESGRNBEHE P(BA-
EHA )R FEBRAHEK . PVC KA FRETR
BETERTE-ZE5H.X—ATTAE3I+ES
BN FRHEFERHEA# - PH L.
22 EERANTFHESEN
P(BA-EHA)/PVC E S RAK FEENLE 3

Fig. 3 TEM graphs of composite latex particles
BA:EHA:BDA =70 g:30 g:1.5 g, P(BA-EHA) :4.2wt% solid
Magnification: a) 5x 10°; b) 15 x 10*

BEITR. ESKRIARTERHBHE-7
gW HRiER/NES Hp, 846 PVC R/ P-
(BA-EHA) B HH# RuO, RETMEHRE®R,
FERABSIAEREK PVCH.BNEUP
(BA-EHA) B 7L A # T 347 vC B A8, K& vC
BEBKT P(BA-EHA A RR N, BEEBEEEKX
B41/NE) PVC BT 2 F P(BA-EHA)BREH A,

ERMUBREHERE X FEEFRESH PVC
HTERQETHRER FEAE  AMAAT mE
3IFIARRE-RSMES.
2.3 BENESH

A P(BA-EHA) S B MR E L& W s R 4
PVCHEMZIZ N EHEEE R THE4.

B 4 AT R, PVC HEMTE - 100C ~0CE R
— R B WEEAE, T P(BA-EHA)/PVC i FEFE
-45C ~ + I0CHEEBRAE 1K PVCEEK A
FHFEM(1gs) ML ¥EBEE P(BA-EHA) S &M
IR, HEim R mBsh . BF PVC.1.2
MIGHAER g BEBLE D FE -56.9C.
-43.2C,-18.0C. - 12.4C. B8, A¥ENKE
¥R Y P(BA-EHA) MR B E LT H PVC
0 skt RER NS R, DSC MEB AT HE
MTREMASR-LECHENTEERYNER
BRALETERE(T,) N -47.9C.
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Fig. 4 DMA spectra of composite samples
P{BA-EHA) content:1) 6.3% ,2} 8.5%,3) 13.8%

XTFHEMELERSE,P(BA-EHA) # T
BAMARRA VCREHEANESEAN T
HHRELZ FPVC AN FOERBRE FIR&
F.8 VCEBET BE PVC KA TEBHARE
IR (ER) S EEMLSH K U, BRI
HEX T, DREXBEEER, H 1R
2%,PVCA MM ERMERAMNES . §.KEAKX
TR MENERESEEMmEANEER
i P(BA-EHA) 5 PVC Z MM A, By
RN RERIFHEHENRMEER.

2.4 REASENHERAFEENER

2.4.1 AR P(BA-EHA) S EXI# sk iR
EREW 5 %81, P(BA-EHA)/PVC # g Fr

AR R (R IR ) B 01 BT MR B BIBE P(BA-
EHA)SBHMEmME R .
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Fig. 5 Influence of P{BA-EHA) content on notched
impact strength of materials

HTFRAERBROBBROESYHH,
Groeninckx ' Ay , FEMEE T LA L ESY
BT HNBREE TRES, EREAHRSY
EAERAFHEFEE —MIEAR FEIE(PD) . X
TFHE-EHRENEF ARKIRBR/NE%L
TR, TS R A R BB F 3L, BN T F
Bypim e A T H 1PD, Fr DA {E & A 8T 4] & IR IR
L ESHHNEERSEAHE.

Y P(BA-EHA) S BAE 4 U LA  BENF
-HgkiiE B/ H IPD ATEE MRS K, sp i R R
EM EPRENEFRYN AERFLC,HBTFH
HEK BEN DA EFEEE, HERXERY
s DE R R RN R A UL RS
THHEI R MEUEBBR T b, el
R K BEMEER . At BB F U RE R A 1
ARMSORIETART R REEBIRERL, A
FEREETFEARN PVCEZHEZIIANWE
REMER MBI  B#F P(BA-EHA) & B3,
BRENFHRAKZ SIXBL WIHFRT AN
HemBRhESm AMRKEZHER, B
HHE RS ERE .

2.4.2 P(BA-EHA) & B # 5 {38 B 89 B W

He&#HEMHER T, AR P(BA-EHA) M
ABFHEMNEASHBRMRE SHNMEKEL
6 B .

AE6 oTH, ERRASENEN, AN
PR AN FRE, BHES XA, LA hEE
TRERE FRHHOBRMKENE XEE
BE. FAGBERIHEML, ST RmEES 10
EHESOHR, KENPNERETREYS 1%,
MARMERPKERA 2 5. P(BA-EHA) S &
gapiEm, MHROFERGEERETES.
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Fig. 6 Influence of P{BA-EHA) content on the tensile
strength and elongation at break of materials

2.5 EHBERSH(TEM)

P(BA-EHA) & & N 8.5% M B ZYW K
RMEEHTEMBRRTEHIHOFZ2EAE3).HA
REEIRSFEN RO, REKMERMERTE(BA)
LHAGM2-JRACE(EHA)ZTBE X EYREH
(SR HPOEHEA VC BET 8. Bk THRE
HNESFERN PVC KX F),PVCEEKTRS
B,

Fig. 7 TEM photograph of compasite sample
P{BA-EHA) content:8.5wi% (Magnification 2 x 10*)

TEM B A 87, XERES S A B HE S
BHRAASH, X535 NEZINERE -BH.
EeWENBRBHERE PVCT L TEEMRS
BRE . FREREPVC A FH(BEBR)BETRY
SBHBRBRETERER 8- RRE RN
FL,MAH BN P(BA-EHA) N T8 F
MHE AEMHAFHESRAEINREMNSE
2 Bl 7 EAH, BB A D R A9 4 B R i SL
MIRENSEFRBRE T HRIE.

2.6 AMHMBESH(SEM)

4 PVC M1 6.3% P(BA-EHA) X 41 g & 8k

OrpEFEAFEHEERTES 5.
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ME 8 H3] .4 PVC BT ORI FMEF LR
HMAEERBEHESNN, M 6.3% P(BA-EHA) &t
O 0 i i 2 T B Y ) ) R O B AR, HL
HEFERERKPA—HNEZFRIA, BERE

EAYVEAKKNNZ REFEANHOEZR, K
HHEO KRGO RBRERN AR . Bkl L&
EEEEsS. BHe hmh¥HENAGERE—
B,

Fig. 8 SEM photographs of fractured sufrace for PVC and composite samples
a) Pure PYC P(BA-EHA) 0% ; b) P(BA-EHA) 6.3wi%

& FPTR B#E P(BA-EHA) A.WFh F B Ay
nESERLANEESE/ RERARTES
BEHEWNE-REN. ZSWIEHN DMA AR
BXEAAPVCH AR - FiRFEE,
BEH P(BA-EHA) S B MEE TR AMAE
BB, 5 KRB TG RIEREZ
B/h,P(BA-EHA) 5 PVC MM AR A X E.

P(BA-EHA)/PVCH S B 1 b4 54 A0 Bk 11 B 3R E AN
BRBKENHERHIENM NGNS XRE,
RNEBERAEAIAEBEA TR SR EHRE
EhkPvCHETRENSHERES BXEESR
BEHABMSIBER NP UEHBRA B4
WHmERN TS RNFESHE R ERN ¥4
ERTE—HMN.
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PREPARATION AND CHARACTERIZATION OF POLY(BUTYL
ACRYLATE-ETHYLHEXYL ACRYLATE)/POLYVINYL
CHLORIDE COMPOSITE LATEX

PAN Mingwang, ZHANG Liucheng
{ Institute of Polymer Science & Engineering, Hebei University of Technology, Tianjin  300130)

Abstract The crosslinked poly( butyl acrylate-co-2-ethylhexyl acrylate} [ P{ BA-EHA) ] latex was synthesized by
emulsion polymerization . In the presence of P(BA-EHA) latex, P(BA-EHA)/PVC composite latex was prepared by
copolymerization with vinyl chloride in an autoclave. The effects of the amount of P(BA-EHA) latex on the latex
particle diameters and mechanical properties of P(BA-EHA )/PVC materials were investigated . The morphology of the
materials or the composite latex particles was characterized with the aid of TEM or SEM and dynamic mechanical
analysis (DMA) . DMA measurements illustrated that the compatibility between P(BA-EHA) and PVC was well
improved . With increasing the P(BA-EHA) content, the loss peak in low temperature range became higher than that
of pure PVC,and the maximum value of the loss peak gradually shified to higher temperature. TEM studies showed
that the composite particles had a clear core-shell structure, P(BA-EHA) uniformly dispersed in PVC matrix, the
interface between the two phases was indistinct. The fractured surface of the noiched sample exhibited clear
toughness characteristics . The notched impact strength of the matenial with 4.2% P(BA-EHA) was eleven times as
large as that of PVC, and the elongation percentage at break was about three times that of PVC.

Key words  Core-shell structure, PVC, Composite latex, Polyacrylaie grafting vinyl chlonde, Seeded emulsion

polymerization, Morphological structure



