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Fig. 1
LCP/PS and LCP/HSPS blends
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Fig.2 DSC thermograms of starting materials and LCP
blends with three kinds of SPS

Tablke 1 T,'s of components and their blends
Components and their T, s(T ) LCP/SPS{wt% ) Blends’ T, s" LCP's T,b
75/25 93.7 -
PS 96.8 50/50 94.4 ~
25/75 96.3 -
75/25 71.2 62.8
HSPS 119.3 50/50 82.3 62.6
25/75 94.7 61.4
75/25 7.9 62.5
MnSPS  130.5 50/50 85.5 63.8
25/75 97.6 59.2
75/25 74,2 64.7
ZnSPS 133.4 50/50 84.3 61.3
25/75 101.1 58.4
75/25 72.1 62.9
LiSPS 128.4 50/50 84.4 62.4
25/75 98,7 58.3
75/25 72.5 63.5
NaSPS 126.6 50/50 84.7 62.8
25/75 99.2 59.8

a Data obtained from DSC measurements; b Data caleulated based on the Fox equation



248 B AZSIAETERNERECADAIBARSHNOBELL. 199

MFREHEUARER, AREERFERUT IVRARS T, ZWHXR. HF
WM R Fox FREM . ERBBEENERMEAST T, WALHRER VRN
HEEWY T, ASDE-—- AR EWAHBYH T, WAL Fox TEXER
EMARMLRE RN S —A2RE0H T,

w w
1 _w  w

T, T, T

Ty, Ty M T, BN SES | A5 2 WHBIELFHERE, w, M w, 54
HAy 1A 2 WERSK.

W T & LCP/SPS st Al Fox 7R, R & &M LCP/SPS ik
£ 2 Fox TRMIEREHE, B LCP/SPSER— P REMEMEKE LEHIE SPSHM T,
R MBI LBAE T, FEH LCP Y T, it BB NBBEA TR L AR L FIUE
B, EFTHRNERURART, 5 R ERMN SPS 3 B (<<50%) H Fox 77 BT
MHLCP W T, MEME, 4 HFE —H{H, 62C . A, T —FRSHEHEERMMEYN
PHB/PET 60/40 B4 T, R —F > MEMWE, KR XKIET Fox HEEXL
th Z (7] B 4. et e T o o0 € B0 LCP/SPS B — T HEHE R

TifE SPS B A (75% ) BER D, WIE Fox FEFITHEM LCPIY T, WK
CARTIHEE M. A LCP/LiSPS £ £ 11 &, #8148 LCP/LiSPS(75/25) M (50/50) By
HER T, E2 9K 62.9 1 62.4C, 3 LCP/LiSPS(25/75) 5 ® &) LCP ) T, A
S58C, KT 4C. 5 LA RSB TREERE —#,LCP T, WARMBHLITHET
B SPS S EAEMEHT SPSHETFERE.

2.2 &

P 3.4 4414 7 LCP/PS #1 LCP/SPS Wi jiik 7 B Wik 72 47 . RE Wi 18 89 SEM B ik 3k
TF LCP/PS B R P @A HEH. 4 BHURRAHBRRE RS BT EEMH T,
LCP/PS(75/25) % (B 3a)PS # 1 LABRAR S 8UHE LCP M, AERRATRIR B (LB R, BAR
HEREIT 3um. &€ LCP/PS(25/75) R (H 4a), E PS EZHAYTABEERH 1~ 2um
(9 LCP X . I i b3 o 7] DL D i TR (Aot MO i PR T T LIR)D, =9
LCP 5 PS R E{EARS.

ZELCP/SPS B . EERETHEN T L. SF4 4 LCP/PS LR RM K,
LCP/SPS Y- BM EH M MB ., A X R 8 FRE. L LCP/HSPS 3t
B4 58 LCP/HSPS(75/25) (B 3b) h L A B HSPS 4+# 4, XBI T LCP 5 HSPS 2
6] R A A

i HSPS #EFAEE 75% (B 4b) & LCP/HSPS(25/75) LB K R W LAE BB
B/ Nk, /DT 150nm.

TELCP 5 B4 LA SPS My3tBE Z o, WM AR A SR . & SPS T B M
(0 25% ) AT AR RNEE ) — £ (18 3c~1); T #E SPS S BB RET (N 75% ) LiRE RN
BEET AN, EHE LT U EDSRRG BN (E 4c~1).

Bt —F NSRS, AR TR E R R #T T TR



200 ® 2 F % R 1998 4F

HRNRENEE XIS F R 2.7 LCP/HSPS(25/75) BB K% S T XN EF%
SR(AT%)H53.44, EEAR(WT %) H16.56. MER AWM XBSTENSEY.

Fig.3 SEM micrographs of blends at the composition of 75/25 with (a)LCP/PS, (b)LCP/HSPS, (c)LCP/MnSPS,
(d)LCP/LiSPS, (e)LCP/ZnSPS and (f)LCP/NaSPS

Fig.4 SEM micrographs of blends at the composition of 25/75 with (a)LCP/PS, (b)LCP/HSPS, (c)LCP/MnSPS,
(dYLCP/LiSPS, (e)LCP/ZnSPS and (f)LCP/NaSPS

43.25AT%,12.01WT% . Al WAENB X% S RF UM B A BRSO B KFEENE XK
MI{E. FIHE7E LCP/MnSPS(25/75)tIBUH BN K S TEN SR UHE X FEME K
BHSR XXX ERATR S TR ANX—ERURNEFT R SPS SR B It
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BREEFMEANEMEETEIRME L RAAEHRS LCP T, AWE, 7T LR B R s
WEIANRSPSETFRENSGE.

Table 2 The elements and their contents in the surfaces, measured by Energy Dispersion

Particle area Non-particle arca
Element

AT(% ) WT(%) AT(%) WT(%)

Au® 43.21 82.29 50.47 86.07

LCP/HSPS S 53.44 16.56 43.25 12.01
cr 3.35 1.15 6.28 1.92

Au 43.36 79.54 70.51 91.21

LCP/MnSPS 5 33.03 9.86 9.41 1.98
Mn 15.45 7.90 16.68 6.02

Ct 8.16 2.70 3.4 0.79

2 Cawsed by the gold coating: b Caused by the trace of solvent; c Percentage of atom number

£ LCP/MnSPS(25/75) B & RPEF — T HEMHFE:- FREXEHER S, H
Mn B & BBK, B SJET5 Mo R FMETFERER 33.03/15.45=2; T EFPRK
BASSRAME/D BEMiHIBEMNER,SEMIMETFEFEILY 9.41/16.68~
0.5. %7 MnSPS 8% 75% 8, —34 S ET(LUERER)25R LCP WEF-A%
HEEH, B—84 BN SPS™ W B T8 A H X LR 84, 10 Mn B FRIMHLE S
HE LCP 5 MnSPS IR AH P .

Z LR, PS 5 LCP FHE, BN RERATHBMWHSH . WF PS 2 76
FIABEFEA MR IMNET PS5 LCP 2RI 4E. LCP/SPS StiRERH —
ASHMMEN T, WHZ T, WBETH SPS K T,. £ SPS & BEMEM (10 25%),
LCP/SPS B4R M B 7% H S S 451, W 8 WA 6 3 s T 7 SPS & MR BT (4 75% ),
ZEWTE EFTL MBI KK HE & SPS fIBR.
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MISCIBILITY ENHANCING IN POLYSTYRENE BLENDS WITH A LIQUID

CRYSTALLINE POLYMER VIA INCORPORATING IONIC GROUPS
I . THERMAL PROPERTIES AND MORPHOLOGIES

LIU Jie, HE Jiasong
( State Key Laboratory of Engineering Flastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract  Polystyrene (PS) was completely immiscible with a liquid erystalline polymer
(LCP), PHB/PET copolyester, and their blends had a distinctive two-phase structure. Then
PS was chemically modified by introducing sulfonic acid group onto its molecular chains.
Thereafter the properties of LCP blends with modified PS, sulfonated polystyrene ( SPS),
taking five forms: acid form, Li, Na, Mn and Zn salt forms, were carefully characterized with
the DSC and SEM. DSC results demonstrate that SPS is miscible with LCP evidenced by
exhibiting only one composition dependent T,. The LCP’s T,’s calculated from the Fox
Equation were about the same in blends at the studied composition. This means that the
requirement of Fox Equation has been met, ;. ¢. LCP is completely miscible with SPS. The
miscibility enhancing is confirmed by SEM observations too. LCP/PS blends showed a
distinct two phase structure. LCP blends and SPS with low SPS contents{25% ) exhibited
only a single very smooth texture, whereas those with high SPS contents (75%) had
nanometer scaled droplets dispersed through the whole surface. Energy Dispersion confirmed
the presence of sulfur-rich structures in those particles.

Key words Miscibility, lonomer, Thermotropic liquid crystalline polymer



