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60°C o 4 FLAk T 58 4 I it e N AR B St AN 3 0 A% BT R 1 AA L fF R L FL AL 30 ~40min., 15 B Fil 7L
O A, 78 A% A St d s R BALSDS 2 0. 7g,OP-10 0. 3g.AA 0. 6g, il g1 B 7] |, 7] 15 1]
LA B8 7 AR

¥ 1. 2g OMMT FZE 1K 80mL fim A B = H B, & s+ 0. Shy S FE TR 2 60°C AR I A
20 Yo A% AR T FLI AN 30 %051 & KPS /K (R I 0. 5%0) 248 B AR v Bk w300 1) o FH 1 T VL U
S} 2202 AT A% B TFLROR KPS W 2 1 900 P U 220 ~250r/min, K2y 2h i hnsg 5 . fR¥eK %
MRE 75°C ks R N 1h, ] #5 (PSt/OMMT) # 7 2L .
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2h S8 Bk SRR S R IEE R 0. 5h, 8 TR 2 80°C L /e 1h JiF BRI = =, Rk, K r g =
W 65°C HOKVEG . 2 E BB FL  JhUE L T AR, T A CSN AR F. ZEA I OMMT 15 8 F AT 41
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1.3 ZLitEsemik
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TR A B — 55 % L5
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JKLHRE, R RITE AR KR,

ﬂ)&ﬂ(%:%XlOO%
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1.3.4 FAWfbERErmme AR ER 2ml BAW IR F 28 PR B E 1omL, 8 A C i &
() /INGERRFR J L T N A KCL S B 2 52 2 FL (LIr s KCL IR BUR 2R ZLI M fb # 58e )  KCL i
i PR D D3RR ZLIR P A S R R 2
1.3.5  ZFLMMULAE E R IE I — LM T 8048 L O & 3 B8O L 2E 7 58 0 i A% . L 40001/
min [, BEFE 30min, WMEJE 7502 S0 FL, I B 100 H B9 0 9 3 98 25 A 8 B0EE e I 3L 3 A9 LG
Fa e VAT s 4547 BRI F5 08 HH I B8 RS BAE 100°C MR b TR B & A A B0 FRE TS UTE Y 1Y i
HOE, TRERYEZE WAL E M2,
1.4 RBEROHNRIE

i+ )| NG I o | R Y e S 9 73 N I TET =93 (VA e A | R SR (= Y S '
3] MS2000 AR 43 A1 A0 2 CSN ZLIERL T R4 K/ s R F H R B A W) FTIR-84008 2141 3%
A, ZE =N R A KBr R 15 5 AR J 455l 500cm ' ~4500em ',
1.5 #ZE&EHEHR

W 450 CSN LR LY 300 1% . 4 H 5 U1 & 2 W HIE MBI M ENRR . AR TERE
Y & 5 i+ B 605 (SEM, SUPRA 55 SAPPHIRE, 7 [ | /R #8 5] 22 5] ) WL £ 1 e R - 1 2% 1 B
SR RE SR FWE 4 A R . A% A B (PSt/OMMT) /PBA FLl # B Y (0 J5 % TRl . AR TS % &
555 B LT B 8085 (TEM, Tecnai G2 F30, 2% [H FEI AR WEL454 .

& 4 X 100%
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1.6 HESH
KM B AR HA R DTG-60H 0 Hr X 52 ke i 19 PR BE - N, AU THE E R 20°C/min, TR
Fl > 30°C ~700°C,

2 #HXR 5

2.1 #ZFEHBRHIE

¥ (PSt/OMMT)-5% (PBA) 45 44 44 Kk 52 4 FLIR A T AL B /R B2 1B DL 1 et St Bk e & A 3
AEFUFFAE T 20 BAE RS W o BE SRR 0 RS o AT — 38 4 JE SR R 9 e SR 43 BI7E OMMIT J |2 2 ]
B 2 R B T S LR R B, — &84 St 7E OMMT K 281 R 4. B T 51 & B4 75 09 # R h F4i
FEAEH (45 OMMT 2B — 5 K e &k i (R K H R 12200 &4 7, OMMT K 2 1] 56 42
PR B A 42 B 8% Fukushima AYBFSE 45 B BT UE 5257, d I 3 B A &8 & A RE. T IS in AR BA B4k
A A T R CAAD B 7R DT FLBR (PSt/OMM) i & Bl . (PSt/OMM D) ZLI KL i A BA BLR R A1 £
T RT. X EEIAE T AA L0 SFEK IR B AR K b 1 5% 3 70T A% B ORD 36 A 2L Ik 1Y) LAk
e, 5 BA BRI A S St iy AA B SRR IEVE S — AU R AT A% 5E R R G AR R AR E L
AR FI L (PSt/OMMT) A #% . PBA R 5E 1% /5 4540 4 ok 2 A k™™ .

\\ I / \ | / I silicate layer
nuclear
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K1 CSN #5288 il s 2 E
Figure 1 The process of CSN core-shell formation

2.2 CSN E6#RIMRER

K2 450 T il 46 CSN i SEM A1 TEM B i, A 2(2)SEM 7R CSN 2 #ALEE BRE K42 7] 35
#| 70nm~90nm, (b)F(c) A H i =K F I Z A K+ 1) TEM, B g i 2 1 A 51 CSN 19 4% 76 I8 51 FF
fiE o KL PN 0 S0 AT B (5 43 2 (PSt/OMMT) %, i 5 0 B0 A 2 25 19 ¥ £ 38 43 )& PBA 762 52 451
O AR 47 HbIE 1,
2.3 45 iE

Kl 3 8 OMMT ., PSt/PBA Fl CSN £ 463 . OMMT (#4:AFE W Ui 1§ 2852em ™' ~2930cm ™' Al
1464cm™ " 4 A HLAH 2 700 G040 X /\ e 56 — 1 3L 4 1 g W e die C— H 4R 3h1%, 3633em ' S —OH B
PR BV LT 467cm ™" \516cm ™ Al 1044em ™ 43Ik Si—O 25 i 98 3 W g i L Al—O i 45 9% 3h g 1 Si—O
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Figure 2 The photos of CSN SEM (a) and TEM (b, ¢)

PR sh g . PSt/PBA )20 4k 3% B B 7R T K 0 09 F5 AiE 14 (3100cm ' ~ 2950em ' 22 [B) By — 2 |
1601cm ™' ~1400cm ™' Z (A B 4 IR, DL & 776cm ™" 691em ™ Y AU A B B T 1737cm ™' b A4 C
= O MR shEM 1161em "4 C—O—C i1 45 4= s 0 , Ui W 7= 9 o A TR FE A9 A7 26 . 38 0 X Lo mT A
&I CSN [E i) BAA OMMT H1 PSt/PBA B8E W e 4 . 3E 52 CSN ff OMMT , PSt 1 PBA ¥ 5#%, ,

OMMT
1454 180 3833
518 i
&7
1064
CSN
s \
04 a0 3533
s Y s S
T8 1181 g8 2%
& 175
PSt/PBA
W
go1770 181w ¥ 2882 | @7
1787 2%
r T T b T X T L T
o 1000 2000 3000 4000
waverumber/cn”

K 3 OMMT,.PSt/PBA FiI CSN ) FTIR [
Figure 3 FTIR spectra of OMMT, PSt/PBA and CSN

2.4 MTRAEXNRAERNAFIE

ST 11 g R R AR 0. 620 (wo VBLIK B 45060 (wO IFF B0 T AS R # 7 JH X CSN KL T 1
RLAR T B AR K R A A R M RUARAS E PRS2 WL 1 R . a1 AT fR R SRR
FU B A 5] A TR P i B R I NS Y A T A e S 0 R 25 Vo, A 7 R R A
PrFL ) — S EEARPERE RS AN K. BR AL R  RA R E MR, H CSN KL A RLAR 52 B Bl b 5 ] 4
S50 AN BT A1 A SR DR S 2 R B — S I FLWRORL T RSB . YRR R 20 0 I 25
A FLIR A 45 TP RE B0 BT LA B R 4 2000
2.5 #%5EEC bk X B A BR M LT 2K L SRR RE M R R

PREFFLAFI A i 520 (wo) . 51 & FI & 0. 6% (wt), BfR B i 452 (wo) B R [ 4% 58 e be 4 2L iR
5% T A PR FAL ~2 AR P RO WL 2 s o AR 2 WTAL. 24 St BA Ui FE O 1+ 31 1 205 I JIREAS 75 W]
HFR WA U] BA S 2800 St & BUBTEEE oD 1+ VA1 2 1 IR B R 22 4 R IR A0 0 42
BT BT KR AL A8 E PERE R I s 4k S 4 i St 5 BA BCLL 2 3¢ 1IN AL 2 A3 1k e fIG . U I 35 T 4 I
E KRBT, X2 T St i T, B BEBURUEAE , F 4 I 2% 58 4 9 W K I8 K R 0 A7 — & 410 i
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FEOT IR W K AR St i IR AR . £% DR R St 5 BAECLE 2 1, B FLIR i g K o Al %
T M U 5 B

®1 FEHTABXILBERMELLNLM

Table 1 Effect of different seed dosage on the emulsion basic properties

R ek A& 4t/ % et/ % WK/ % o2 8 E # /mL BURRAS 2 1/ %% KLz / pm
5% 44.50 85.51 27.49 5. 00 0.19 0. 459
10% 44. 61 86. 58 27.51 5.00 0.23 0. 380
15% 45. 00 87. 90 25.78 6. 00 0. 20 0. 327
20% 45.50 88. 40 26. 50 6.00 0.17 0. 286
25% 45.52 88.52 28. 38 5. 00 0.23 0. 230

R2 AR L3 2L AR Wk F R E R R

Table 2 Effect of different core-shell ratio on emulsion film, water resistance and chemical stability

St: BACR i H) Wk =/ % e fa e/ mL e A
1:3 34. 00 4.00 WA IE W] R KR
1:2 26. 00 4.00 WA B W] KT KR
1:1 24.82 4.00 I @iEY
2:1 20.23 6. 00 Wi i 9
3:1 18.17 5. 00 W B W] R RN

2.6 SIRFAEXNFLR AEZREEHIME

1 % 300 1 A Xk B AR A R AR AR E PR RO R W N 4 T L . B 51 R T R 3 B A R
B0 L T A 2 R P B S R N Y A SRR T IR E) 0.6 00 (wo B L B AL %y 86. 404
PeA e R M f i 5 Z e AL A e e PEOT 3R R B . X il T 51 500 T B b ik AR ZR LKL R AT A e 2 Y
L R AN SRR S0 BN B R R H AN 22 DT e AR R AR . BE R 1 R R T ARG B . A o R H 4R
5 o SIS PR B A R 2 R . AR SRR T AR T AR K vk BE Y 1 0 ke 5 e 2R
Al B R RRE VAR R R E R 22 I LR I BE R Y IR £ B A R E L SR N A
H P 0. 6% (wt)

%
—o— FLE
o1 " - (R 8s
9
= L 50 =
£ 904 4k
B i
& . 5
3l 0/ [ i
——
86
o
= a0
84
T T T T
05 06 07 08

SIRFIAR/%

4 TR A X A A A R T Y R

Figure 4 Effect of initiator amount on conversion rate and chemical stability
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2.7 BEEZENIRMEENZM

MR 20% (wt) AZFELE 20 151 & ] 0. 6% (wt) i, AR B X TF 54k R K R A2 e
P AL E MR DL 5. M (b) L (o) EEWR AT LA H L 24 B R ok 45 %6 (wt) BF 3L A9 TR 7K 1 A4k
R M e T MU RS R 1 R BR 40 96 (wt) i 38 21 e A CIL IR (5D ) o 5 B A it 45 %0 (wo) U A 22
0.04% . MCa) ] LIS H L BLR B F R A H AL R AE 4520 (wt) (50 % (wo) B 8K 50 %0 (wi) Sy e f:
Al 91, 3% HT KM AL M b F R R 25 . A DL AR R B 45 0 (WO N EL .

1001
501
=
£ =
* o)
2 £
3 %
=
40 45 50 55
BESE%
@
<
< =
£ =
=2

EELE/%

© @

K5 FLpR R T AR () IR K R (b) b2 58 E P (o) JHILARR M (D Y 52
Figure 5 Effect of total monomers on conversion rate(a) , water absorption(b) ,chemical stability(c)

and mechanical stability(d)

K6 Rl 20 % (w EFEH 2: 1.5 &5 0. 6 % (wt)  BAR B h 45 % (wo) 19 52 A LI R R AR
Sy . PR 6 T, FLIBORE T BOREARAE 0. 07 £ 0. 9pem 22 (8] o 52 1E 2540 A5 L 0K K/ EAE T AE 0. 3pm
BET P35k 42 A 0. 343 m,

2.8 S

[ 7 % PSt/PBA OMMT Al CSN 5844 T (TGA) ik . MIEL 7 7T LA .3 kTR R — 481
(25 T 63 B, 76 43 S0l 1 B B A 2% T IR R (B Bk 2 0 X IR . T Z R B IF IR s L 8 . PSt/PBA )
Ty 292.89°C, fir K #Jk H ol R (T,) S 426.14°C, 7F 442.34°C 25 45 40 1 CSN ) Ty Hy
274. 25°C AT IF It B VP 2 T 33K R B LI R 4 A R R L B K A sk R R
452. 24°C RTEAE ATL AT CHEAR L, B OMMT A PSt/PBA #AGKA kAT — 7 e 3k 33 09 1 44
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Figure 6 Particle size distribution of CSN
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Figure 7 TGA curves of OMMT ,PSt/PBA and CSN
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Preparation of (PSt/OMMT)/PBA Core-shell Composite

WANG Xiu-li, XIE Li-si, LI Huan-guang, HE Si-le, LIU Ling"”
(College of Chemistry Chemical Engineering . Zhaoqing University , Zhaoging 526061, China)

Abstract: A core-shell structured nanocomposite (CSN) with polystyrene (PSt)/organophilic montmorillonite
(OMMT) as core and poly (butyl acrylate) (PBA) as shell were prepared through seed emulsion polymerization. The
structure and morphology of CSN particle were examined through infrared spectrometry (FTIR), scanning electron
microscopy(SEM) and transmission electron microscopy(TEM). CSN was spherical, with an evident core-shell structure.
Through studying of seed dosage. core-shell quality ratio, amount of initiator and total monomers on the properties of
emulsion, results showed that when seed dosage, core-shell quality ratio. amount of initiator and total monomers were 20 %
(wt), 2:1, 0.6% (wt) and 45% (wt) respectively, the solid content and conversion rate of emulsion were higher, and
water resistance, chemical stability and mechanical stability were better. Thermogravimetric analysis (TGA) showed that
thermal stability of CSN was improved.

Key words: Styrene; Organic montmorillonite; Seed emulsion; n-Butyl acrylate; Core-shell composite
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