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PR FEHET MCs. ZREW, KA EAFEL % H %09 MCs 69-F 344278 B % 9.8~32 um. PPE/EP J& k.,
SDS #F Bt ik T 2% vk MCs 6945 # 5 4k, 384n PPE /EP 9B 1k . SDS 3% JE e dit 3k ik A A T/ 412
BARILTE 25 MCs 89 T% 5%,, T 84 /1 42 MCs B A A8 5t 35 6918 232 BRE 76 P BAK 89 40 46 3 833 B A2 3 AL AT AR st
BRI R MIRE ., % PPE 5 EP A2k 1:1,SDS #E A 0.25% A4tk 4 700 r/min B, A7 4] 449 MCs
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Effects of Process Parameters on Structure and Properties of Polyphenylene Ether
Microcapsules Filled with Epoxy Resin

Liu Shuchen, HuYi; Li Nan, Yuan Li, GuAijuan, Liang Guozheng
(College of Chemistry, Chemical Engineering and Materials Science, Soochow University, Suzhou 215123, China)

Abstract : To investigate the influences of process parameters on the structure and properties of high thermal stability and low
molecular weight polyphenylene ether’(PPE) microcapsules (MCs) filled with epoxy resin (EP) prepared by the solvent evaporation
method, MCs were prepared by varying process parameters including the mass ratios of PPE /EP, surfactant sodium dodecyl sul-
phate (SDS) concentration and agitation rate. Results indicate that the average particle size of MCs prepared by the solvent evapora-
tion method is 9.8-32 um. The structure and properties of MCs depend strongly on the mass ratio of PPE / EP, the concentration
of SDS and the agitation rate. Increasing the mass ratio of PPE /EP, SDS concentration and agitation rate facilitate the formation of
smaller MCs with low pore structure. The smaller MCs have relatively high chemical reaction activity and low initial thermal decom-
position temperature, but they show higher maximum thermal decomposition temperature. MCs with better structure and thermal
stability can be obtained when the mass ratio of PPE /EPis 1 : 1, SDS concentration is 0.25% and agitation rate is 700 r/min.

Keywords : microcapsule ; polyphenylene ether ; epoxy resin ; morphology ; thermal property
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YR, 5 MCs 1yl 8kt B VIsHE . HF
il 4 MCs (19753 1] 43 Ak g A e 5 i B,
Hop b2z i s R G BIE R G AR S
SRR e i, MCs B BESE AT RHE: B 16 Bk
Sl (IR W A2 S N B, 38005 ) 52 RN S5
M) s MBI IR RIZE & / AL W55 TH: UTTE
G JZUURAE, R X 6 )73, MCs I BEFE A1 BHZ
it RAYYIBRAEIE B, AN S AR A IR, A5
MCs s i H , BE b2k RESEARAS 32 BE A JURE ) 5
Ml

TELIRTR B oS, B4 e R DA 2,6- —H
KL (DMP) FIER R AR (EP) S sURL, SR AL
RAE VA TR R R (258°C ) MY SRR ik
(PPE) £ 7 EP fiy MCs"™, )45 1% MCs 718 & 1K
805 T BN E KR T Rk h PPE BE
Tt BB T 25 &AL 4 (CuCl) F1 2 — iz (EDA)
T BB 4 82 455 1) (Cu-EDA) #E4L 75K i3 ) DMP
1) [ o 7E MCs & i iof 72 v, Cu-EDA 3% 8 &
MCs 1, 7€ MCs i f£ 1 N Sz ad b BIREY )
Sk EP B4, INIMTINFE EP 2680, BRI b FH AL ,
K Ik MCs 19 1 BE AR S AR 25 o Bl 5, IR 4 SR
FHEFE R ARG LT PPE AL EP 1) MCs™, 4k
Rt BAL T AeA ik A Y MCsa o TARZB
FIE L FiAR A K MCs i B HUITE S 806 MCs 2544
SHERERZ I, SEE R AR T2 S50, 4G PPE /
EP Ji ft e b | 10 5 2 A 3 1 06 PR R+ e A
Mk 40 (SDS) e BEil %5 1T MCs, I FFIHli v 7 i fole e
(SEM) . 22/~ 14 f 4 (DSC) B FIEAE (TG) 40445
X MCs HYZ5H S5 HEREERT T RAE 5 2007 o
1 SKIEES
1.1 &R#

R s bl Vo5 A b 2 IR A BRI 5

SDS : Jrifral, 4l 99%, | IEBTHL T AR bR
A BR A 5

[ A 7 EP < E-44, OB AR ;

LB RS> T PPE RIS < 0.01%,
YA AL AR TR 154°C, B4y i 1100, BTk %
LA R AT

SRR - FEElK, F
1.2 EZMEL5ESE

SEM : S-4700 %!, H 74 Hitachi /A F]

TG 43#H{¥ : Discovery TGAB5 %Y, [ TA /A H)

DSC 1% : DSC Q200 !, £ [H TA /A ) ;

T 6 43 M A% - Mastersizer2000 &, % [€
IRSAESATRR A7 5

BB FERS : MYP2011-100 1, |- 75 i 25 3 1Y
A ERHE AR A T
1.3 MCs #4) %

MCs &M T 2280 F#R 1. E=RT,#%
W82 1 S0, 76 150 mL BEdr ks 8 ~ 15 g PPE Al
10 g EP ¥ T 35 mL HIZR B 5 il £ 1) PPE-
EP— HI 2 W (8] A4 300 mL SDS /KiE ) =1
B, Forh = e RO A A BT ke R R Dl
BEE . 7E 500 ~ 1000 r/min iR AT KR
TR FLI o B D [H] A SE G, TR
ik, T PPE fEH R s i+ EP, EP 1
S W ZET Y, 20 e PPE- HI 2R IR . 24 HI K
ARSI S f, AR PPE Mk BESS i, PPE &ML
UK 5 EP R A S X S8k BT, I B EP KL
+ 3R 1, ¥ 1-PPE 148 EP 1Y MCs. #i$£ 6 h )5,
AT 2] MCs 1Y BTEI, FHE B oK ohide, i, FOAs
T4 24 h, A1 EIERIR MCs.

£1 MCsHIARIEZESH

Fef PPEJE  EPJT  PPE/EP  #iifts®/  SDS#
Fe ®/9g a/g Jpig=qsa (r-min™) B /%
1" 15 10 15 700 0.25
2* 10 10 1 700 0.25
3 8 10 0.8 700 0.25
4 10 10 1 700 0.125
5° 10 10 1 700 0.5
6" 10 10 1 500 0.25
7* 10 10 1 1000 0.25
1.4 PegemlaX 5 W kA

(1) JESRALE

HI SEM X MCs HIESHEE -1 T RAE . S T
EMLEE MCs [ 4EREZEH  f MCs L5 7F % 1 [ 1k
VRS EP / ZEPER B IR R, B R R &0
Je WA PERE LR

(2) RifRIIHT

FHSOERLEE T 3BT MCs Ridz .

(3) B PESTHT

JH DSC 43 Hr MCs 2 I %, B & 1 & 29 K
0.5 mg, Jill #4355l 24 40 ~ 380 °C., T 1 2Ry
10°C /min, AR .

(4) Ao FR B

FIF TG 4341 MCs BUFRIM IR L 5 =2
7 mg, AR BEE [ R 50 ~ 800°C, i #H
10°C /min, &< 50 mL/min.
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EP H %Al PPE H/D i 1)—OH 5 EP H Ak
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2.2 SDS #JE*F MCs 25 #15 Mkt % h

TR SDS ¢ JiE il % i MCs ¥ i 19 SEM BE J
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L ARk /N, 4%, 2%, 5 B i i S R 43 51 25,
15,10.4 um, X J& T3 SDS Mk {15 B 211
PPE-EP- I {4 2 Wik 75 K I B, 53 MCs 1)
AR

AN [R] SDS ¥ J il £ i) MCs £ it i DSC il £
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