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% B ONETEEANEA IR T ABEMERNT 130 m EHMRPENERTE/
— Ik PMMA/SIO, 1% 8 4 &8, 37 B SEM, DMA, TGA S TR R T Zh R H9#H
e LEREI, ST SO, THENEE &M REFHEE S, FEKEH. SO0, 17
R TR AR ARG, A AFT R EFTAURMRE, AR E, WRE
KESHFHERTRECER.

XA FREAMH, FEAES

TAHLAES TR R MR E SRk -FEEn T2 AR %Y, Bl
FRO 4R B SR AR, MU B, B LRI N S SO v . X R PRIER T SR G0 E
Pk ZE R 2 Rl k, AR, R R T R P BRI S . IR
LR FRA L, WSS T EEAT RIS, KK EE —EEH RO RELE
& Mk GEAH B TR, XEERMETE, SREWSEFHAR, FETRED
HPR IR, Lt R R, BT A 3 R B RED) AE M RS
K SRR T B R i, O IR AR QEE, S AOIOR T B
S, REHTE SR, BRH T AR T 0¥ 558, Fet VR MR FHAXRE
Y. Boh, EEAE B EA RS RESRE, REAML, BET dL™ LK RH,
MTRIE T Bk E R RERNTRE.

A RHMKE SO, fERHE T, ER PMMA {0 R & W R &S & 15 BUAEh
FTE 130 nm ZE A AR E A48 JERFIE T R SR,

1 ZEEHS

1.1 FEEHHE

#8 5 Degussa 24 1] 7= AEROSIL R972 B9k} SiO;, 244 16 nm. H 2 P96 B W RE
(MMA) {2258 AL 50 T 472, SAEmifr. 33 § L% 58 (BPO) . KT LM . HH
REHFNBEE, HEATRESH.
1.2 Eabl&E

F S T AR FE A 6 Si0, BEAT R AL TR . AR I IA 20 ml B9 MMA, SEH T IIA
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FRIERS (Wi ) B ERTH SIO, AR RS EM, IV AREEREH#H & PMMA/
SiO, K EAHEEES SR L ERE&RLEN SO, HFT PMMA #& LIFELLE.
1.3 fEEERIR

1.3.1 SEM MEWHES WEIBIE PMMA/SIO; iXEE, 2 £ 78 ) 5 4 & 4 et
WS, AL ) B T HitachiS-530 HfE TR ABE T HENEE K.

1.3.2 BRELRESEPMMA & SiO, B4 H145%,10%,15% KX FE% 0.1 g, 43100
A0 g ZFFRBEMF, HEBRERERFE.

1.3.3 DMA #if 3%E PERKIN-ELMER 28]/ DMA7 B f2 4700, #im %
1 HZ, FEHEZE 5C/min, BEHHTER . 0C ~160T .

1.3.4 TGAMiX HE PERKIN-ELMER 72 &7 TGA-7 Bl #ar{%. #) iR iR B i .
100C ~700C .

1.3.5 F1%¥ERENIR  YEE ™ Instronl122 FEERA(X . B B2 50 KG, i FE 5
mm/min, #iXE B 20C, ERKEE 5 mm/min, XK A IEERRE.

1.3.6 FFFHMIR  HAPS LI Hitachi-340.

2 ER5ihE

2.1 SEM W&

HER L ER, SO, AN FEEmM LB EERETHEHE S, Kb SO, HER N
S%E, R FHEHEEER/NE 1a); Y4 SO, HARX 10% 0, Si0, M FH IS A/ TEA
Ehoh, EHEMERE SR AR E(E 1b). T SO, HAEEED 15% 6, HARF
FRE K, BB AESRE RMRIEN(E 1c).
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Fig.1 SEM Micrographs of PMMA/SO; nano-composites
a. PMMA/5%SiOy; b. PMMA/10%Si0;; c. PMMA/15% Si0,

2.2 BRIXE

ERBF=H RS, 4 PMMA 2R, BE SO, 3 Baym, LB Stk
BIE, % S0, EBRE 15% 0, AHESTR T LA (Table 1). LA ELRFEH, SiO, £H
HPER TERAWER. —FH, £ SO, N FRE R THESERYERZR: H—F
i, Si0, RME AR SR SHEERSTERILECE. FE SO, SR, WXHEMATTE
RMRREH P AR A ZTRERAREHTE, BEMEAT U LBERITA.
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Table 1 Solubility of different Si(); contents PMMA/Si0; composites

Sample Content of Si0, (wt%) Solubility Swelling
1 0 Completely soluble -
2 5 Soluble —
3 10 Insoluble good
4 15 Completely insoluble . excellent
2.3 whELFETH

AN et e S E AT LA B, A PMMA 8930 BB B B ( T, ) R SURE v B
BK.SiO, B FHBAR AR T, MM TR, BF SO, & BB, XY X FEH
T, AR, SR EHBEA LR RAE.

mREA T, TRAOFEFERZQ) A PMMA R T, ER S, MAELEHNERS
HEFEREKOESWRER, X T, H8E, ZHAFRFNEEHE, BEEE T,
T#:(2) S RETMEEAEMTLRPAE FRET BB RES, 5EE> LR HEE
fl:(3) SO, MERE B ABEERN A FBREHNMEE T T, 8 TH. RELE
B SiO, W FERA P ERED XK AN, —FEEREF T PMMA #BRHH -
2 ERYEEE: B, ERENROLEN SRR, ERARR TSGR -
FHREES, B RREANER, B, ¥ SO, BF & BEm, XKRERHK,
T, B FFtms L ERRESESERNE R, BEREN T, HHRRREAHIR

.

g

Weight (wt®%)
o BB883 233 2 8

Madulus { Pa >~ 10°)

Fig.2 Dynamic mechanical spectra of different SiQy con- Fig.3 TGA curve of different i, contents PMMA/

tents PMMA/Si0, composites S0, composites

REMRAXMARE SV FEAMESHLUABBEMRRZINESBRE. M T4
PMMA Wi 5, B T T, BHES TR BCE SR, B LB T 8K AW, Sio, B TR
M EAREEBEOERER A TEHER: (1) BT SO, B TF5H K EREH SR
T, EE—NMRER, EROFERS TR, 6EEN SRR TR, B S0, BT
MpEH N T AR S R, St REARERR TR (2) iF SO, EEEFE
RRAR B 0B SV R, R A M B AR BZE 3 ZRIR G, AT L iRERE
F, U EEHRHESSERANEREEE P SO, R TEERINIT—HERE LS
i, FEBRELER TR SO, R TRRBRLHFR T, XREFV B L7,/ THEE
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BRRE, RMER T EAREERA S TRERLASU EAE IS .
2.4 AXEARDH

Table 2 Ipdt temperature and TG residual indice of PMMA composites

Content of S0, {(wt% )} A K* T () Ipdi(C ) Residual percent(wt% )
0 0.406 0.911 380.25 348.63 8.0
5 0.381 0.907 358.25 327.29 3.045
10 0.425 0.848 397.20 340.80 8.260
15 0. 460 0.837 427.85 351.18 12,700

Naote: Tx =875A" +25; ipde=875A" K* + 2557

4 PMMA H1& 15%Si0), B PMMA BB EMRMBIRE T,, i SO, S8 ¥ 5%
0% AR T BEBEE (THOERK, REREY S BM SO, & 21 W% (Fig3,
Table2) . 2 REE T, EHZFHFEEREW. (1)SI0, BB S/EHE RS RIEE
T, HESL Q)R AL HANEREHIRER TS, A FEREATHRK, GRS RERE
TR & 5%, 10%Si0, IRX¥Et TR A H/ERH AN, M RERE T, 54 PMMA #
EAK . ME 15%SO, HiAHEH FLREEL, HASGREE T, LABHE.

AP R E Y LR AETH SIO,, MEAE P SO, S BN, REYAIRHME.
2.5 SRR
SO, MAEERMEET

560 45
L ® A Lo B, TREE SO, & RMKTMHE
T (3%, T ERE, BHRERRRI %
R 1% RESAEGEE, LR SO,
2 so0 25 oo 5 BT H T R 6 48 8 2 M 0
fwml 7], 3 REKE(E), % SO, 4
wb ol o Y, T m R KR TR
R (Figd, Table 3).
Fig.4 Mechanical properties of the PMMA/SI(, composites Sioz ﬁ%mﬂU)\ﬁﬁij%
(®) Tensile strengrhs of the PMMA/SiO, composites HEMER, RS BB,
(= )Modulus of the PMMA/ S0, composites E;ﬁ@]@ﬂ:%ﬁﬁ"ﬁf/ﬁm' mAa
(0) Elongation at breaak of the PMMA/Si(), composites EE ?’ SiOz ﬁ%ﬂﬁﬁfﬁiﬁ ﬁ[l T
Table 3 Mechanical properties of the PMMA/SiQ, composites
Content of S0, (wt% ) o (kg/cm? ) E(MPa) 2(%)
0 507.8 317.4 16
5° 466.8 111.1 42
10 535.8 267.9 20
15 547.2 3%0.9 14

# The fracture type is tough fracture while the others are brittle fracture
STEFEREETH, R0 HEEERETRE HF SO, B TSRNOMM, XHFEER
i, B TR RERIRE, (B E A LR B —EE)E, b TEsEE
ToK BB/ X W R T R B, R 3R B B T 58 SO, 181 70 vt B ke B8
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BMEREEREFEFRH . ~H I, BT SO HEA K5 R K052 BN W ™ 4&
Hy BRI AR RS A R EE P EES R M I Re T AL BEER R
WERERMR . Z—FH, BE SO BEuk TERABNCHREHA, ERESEH
. SI0, T ASRER, CHEAME EHBRES. 4 S0, i TEFEHEVH, fi—1TH
ERERER, ERBEHB TR HEF SO, & BIA, THAMBIER 13t AR E
BN ETERE SRR EEHIRe M RBREMNTHNER TEEREL

0
60
50
40
30

20

Thraugh ratio{ % )

{a)

200

300

g0l (t)
TOF
601
—~
®
I sk
%
£ s
H
= W[ ‘:
| 20 b
400 500 600 i - #
Alnm} .
0 } 1 1
patis 300 SO S06 GLUEH
A{nm)
70.0 0y
i .
——— //—
a
d
60.0}-
]l
#
S s0.0
E
=
W e
£
o
H 40.0f
30.0 L . 1 !

Fig.5 The light effect of the PMMA/SO, composites

a. Transparence of the PMMA/SiO; composites

b. Absorhance of the PMMA/SK), composites

. Temperature effects on the transparance of the PMMA/SIO, composites

ol SO, i FRESEKADAREVAEES. BN FSRERENE IS, &
EMMARGET, PERFMERELIBERKHELS —MoE], FREMHERS 5
Sh,7E SIO, SRELFGET, KT EEEKTRHA S, EEEREH L TRESEED
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#, AT AT AT SiO, B S% AL TR AIENN. 5—FH, BT Sio, HE
BT ERA PR, SEH AR, BE SO, SRAMA, L Rmmat
AR FRE.

2.6 Si0, MFEX PMMA XX 31T HME R

2.6.1 HET2BEKEEANSE TR BEE 4 PMMA xﬂ'ﬁ*ﬂ?&‘ﬁﬁﬁﬁﬂia‘-
RAHREAEERRE), X 200~300 nm M XEHEE REHRIEK. SRR T2EHL
BISH SIO, BFJa, T SiO, A4 3 ik A B, 3 B Rie ik i &% F PMMA 44,
B fE PMMA/SIO, H A R A B T3 M Bt R, KRB BE I Y 200~
300 nm 9 F SR B FEL Z K 0, X 55 1178 M 40 69 T e B SR AE — . BB I 3%, B4R
HaES RGR 2 K. R SO, fRs BT W KT 4 PMMA X8, X2E Y
SiO, ASMARBLIR 100 K, 5 RAMEK B —HEE, B EHE 0E B8
R ICFI B S 1E ALY . T F SiO, 0 & B Y 5% MR BRI, RA BB AR R
HELIFREWABRT LA XML R, HREERSETLBLY SO, HEHH t ik
m, 5 TR RA, £ PMMA AR 51, BTG X 628 09 Rl fi 5 S SRR &5 .

2.6.2 EHEKTEMBREEESL 7450 nm EHEELEHEE T, 55 PMMA, 45 1
FLFE SO, M PMMA R BT KR EF MR £ETEREEMEETEENT
B, b SO, HARRHETRET 4 PMMA, HEES FRLE SO, HRAKE, X5
HRTIULAKHELRFEEFRE BN BERENFAE, 4 PMMA WET R/
TR, XRGFEFET B FiEsh R mit FH B AT 8. T 7 PMMA & £ FRE A
P FEER K, SARTBN SO, BE M/, WREEESRE LA, fTHERHE
B CERTFHEBCRETBNR YWY EEEEME, EFEMS LS 5%/ 10%
A3 Si0, JF PMMA kR 353 3 5 B 80 1 90T (E1# T, 4-51% 78 #1 83C ) FF
RN TR XSEMNCTHERAEBRTRAX. EEKEMHE SRS MEASETN,
—HHEGTHhERSE, RENRYSRE FE, SR LSRR, BE 5T KRk,
A—HEZINEITIEE, XTI I U8Rt & 08 5 R
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STUDY OF THE POLYMETHYLMETHACRYLATE/SiO, NANO-
COMPOSITES BY IN-SITU POLYMERIZATION

OU Yuchun, YANG Feng, ZHUANG Yan, QI Zongneng
( State Key Laboratory of Engineering Plagics, Institute of Chemistry,
Chinese Acaderny of Sciences, Beijing  100080)

Abstract The { PMMA)/Si(}; nano-composites was prepered by én-situ polymerization, and the
properties of this nano composites was studied by the SEM, DMA, TGA and so on. The obtained re-
veal that the inorganic component SiQ, which has been interfaially modified was dispersed evenly in
the compasites, while the unmodified ones tend to aggiomerated, and the mechanical properties of
treated SiQ), filled PMMA is prior to the untreated noes. It was surposed that the Si(y particles
formed as crosslink point in the matrix because the good interfacial adhesion with PMMA while un-
treated ones less to do so comparely. Futhermore, the contents of the Si{), component also have some
influnence on the thermal stability, dynamic mechanical behavior, light effect and mechanical proper-
ties of the composites.

Key words Nano-composites, In-situ polymerization



