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Reactive compatibilization of liquid crystalline polymer/ethylene-acrylic
acid ionomer blends
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Abstract This paper describes the reactive compatibilization of blends of a wholly aromatic thermotropic copolyester
liquid crystalline polymer (TLCP) with random copolymers of ethylene and acrylic acid (EAA) and their salts. Blends
were prepared by melt mixing in an intensive batch mixer, and the formation of a graft copolymer due to acidolysis
between the TLCP and the acrylic acid group of the ionomer was evaluated. Chemical reaction was assessed by torque
measurement during melt mixing and by thermal analysis and morphological observation. The Na-salt of the EAA
ionomers was especially effective at promoting a grafting reaction. The extent of reaction depended not only on the
cation, but also composition of the ionomer and reaction time. The product of the grafting reaction between the TLCP
and a sodium-neutralized ionomer proved to be an effective compatibilizer for TLCP and EAA ionomers.
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2. M
21 M=
Agel AR wEAE AP A4 aEn

(thermotropic liquid crystalline polymer)Z &}o] =5 A]
2] A (hydroxybenzoic acid, HBA) 73 mol %%} 3}
o= A ZER=9] 4t (hydroxynaphthoic acid, HNA)
27 mol %= o]Fo] 7 Eeld~Eot} felzlo] 2%
£ 100 °C o]az vr}e] Ao2e] o] 2= 277 °C
o} AZ= Ticona Akl YPastaL A2
950A ©]t}. poly(ethylene-co-acrylic acid) 3% &
(EAA)St  EAA L - B -
(neutralized level) 7} t}2 o1 AR&-3EA =
Table 10 2]ttt AH&-¥ EAASL o] @ w1 e] W
stth o714 xv= ol ™At A

Vectra

o] Q.

EX=N=1
SIT=

U3 go)m, ME oladitelA F4 gl AR B4
9] EFE v Foh AR vepi

Table 1. Charateristic of the polymer used in this study.

Wt.% %
Designation Trade name | acylic Cation | Neutrali
acid zed
Liquid Crystalline Polymers
Vectra A [ Vectra [
Poly(ethylene-r-acrylic acid)
EAA20 15);1;’;““ 20 aicd
EAAIS Escor5200 15 acid
Tonomers
EAA15Zn35 Totek 7010 15 Zn 35
EAA15Na45 Iotek8000 15 Na 45
2.2 TLCP/ionomer EdIE9| M=

o] =9} TLCP

Sdc=

= U=

Hjx] =4 (Brabender

Plasti-Corder EPL-5501 batch mixer)ollX] 8§ &3

o] A|Z3}

£ 30-50 rpmo] %l
EAAS} 019 %
24 A7} o)Ak

e

239

Q=

T

300 °CYaL 2E 3HEE
t} &3 249 o] TLCPE 100 °C,
HE 50-60 ‘CE FAHE 213 QEA
. bskE WA A HsHH &5

A
£47]

Rk Ao AAe] A2S &9 122 &5
abaol HEFSHE AL AN EAAY ol xHE
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(DSC, Perkin-Elmer A} 29 DSC-7)& o] &3t =4
stk 34 Ad

analysis, DMA)< 53 2X (bending mode)Z #1 2
°cel & &9 1 Hz¢ FH5E  Polymer
laboratoriesA} @ MKII DMA £47]o|A A A]5}]
t}h #o] 2% tan d 7F HdI7} HE A2 A
Aol geghy A 25 AEe] flete A
aollA SAA S wA] FRE FAPAAEAR
(scanning electron microscope, SEM)2.2 #2519t}

derd =4 (dynamic mechanical

3. Zit A EE
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Fig. 1. Torque vs. time for blends of (50/50) Vectra
A/EAA20, (50/50) Vectra A/EAA15Zn35 and

(50/50) Vectra A/EAA15Na45 during mixing in
a batch mixer at 300 oC and 30 rpm.

A

Fig. 19| TLCP/EAA20, TLCP/EAA15Zn35
TLCP/EAA15Na45E W% =14 (batch mixer)ol 4]
A3 wf Azl w2 E30] BstE YEiLh 27] 6
7HAE EAAY 0] 9 mHRhe: Flate] vERd B n
6ol EA7F 528 S7H0E sk v FEe
TLCPE FA ol ute} vehd datolr}. 1 o] %] 2
7} TLCP9} EAA E& o]0 wro] E3E9] E3 4
Folr}, B g AR Hrmsl AHAom vt
A 8 AAA EAVt Sk B LEARe
I8 ZE Wkg-olL} 7kul WS- (crosslinking reaction)S-
YERAT [20]. #3HES- (degradation reaction)©] o]
drhH A= Bt Agtel| wheh ghAstE s Eaf wk

f

S ohd oz FuFElth TLCP/EAA209F TLCP/
EAA15Zn35 & E=7} @1 vl gA|o A 9437
= HEJH (steady state)ES H 2t} o]FL Wkg-o] of
= 1 okdkS: YERt), BHH TLCP/EAA15Na45E B2
ghol Ax FE3] S ke AHE Helth

5 9

C C

Fig. 2. Acidolysis reaction between Na-EAA ionomer
and TLCP.
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Fig. 3. Tan d vs. temperature (f=1 Hz) for EAA15Na45
/Vectra A blends.
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Fig. 4. Tan d vs. temperature at f = 1 Hz as a function
of mixing time at 300 oC and 30 rpm for
(50/50)Vectra A/EAA15Na45 blends.

Table 2. DSC heating results for (50/50) Vectra
A/EAA15Na45 blends.

Mixing time Tm (oC) DHm (J/g)
(min) ionomer TLCP ionomer TLCP
1 75 268 16.9 2.37
3 67 264 17.0 1.21
6 62 261 16.3 0.92
10 60 260 16.5 0.73
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Fig. 6. SEM of fracture surface of (50/50) Vectra
A/EAA15Na45 blends mixed at at 300 oC and
30 rpm.
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