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Table 1. Examples of Miscible Polvmer Blends

Poly(vinyl chloride)-butadiene/acrylonitrile  copoly-
mers (23~45% AN).

Poly{vinyl choride)-ethylene/vinyl acetate copoly-
mers (65~70% VA).

Poly(vinyl chloride)-ethylene/vinyl  acetate/carbon
monoxide terpolvmers.

Poly(vinyl chloride)-poly(e-caprotactone).

Poly(vinyl ctloride)-poly(butylene terephthalate)/
polytetrahydrofuran (AB), block copolymers.
Atactic polystyrene-isotactic polystyrene.
Polystyrene-pcly(vinyl methyl ether).
Polystyrene-pcly(2,6-dimethyl-1.4-phenylene oxide).

Styrene/acrylonitrile copolvmers (9~28% AN)-poly
(methyl methacrylate).

Styrene/acrylonitrile copolymer(28% AN)-poly(g-ca-
prolactone).

Syndiotactic poly(methyl methacrylate }-isotactic poly
(methyl methacrvlate).

Poly(methyl methacrylate)-poly(vinvlidene fluoride).
Poly(ethyl methacrvlate}-poly(vinvlidene fluoride).
Poly(z-caprolactone)-polyhydroxyether of bisphenol A
Poly(ethylene oxide)-poly(acrylic acid).
Polyvinylpyrrolidone-poly Cacrylic acid).

Poly(sodium styrene sulfonate)-polv(vinvlbenzyl tri-

methyl ammonium chloride ).

Table 2. Additional Examples of Potential Utility of Miscible Polymer Blends'

Miscible polymer hlend

Utility

Bisphenol A polycarbonate-poly (g-caprolactone)
Poly(vinylidene
fluoride (68/32) copolymer

fluoride)-methy!

Bisphenol A polycarbonate-poly(ethylene terephthalate)

Poly(hvdrcxy ether) of bisphenol A-thermoplastic poly-

urethane

Poly(vinylbutyrate)-poly (n-propyl acrylate)

Epoxy-poly (butylene terephthalate)/poly(tetrahydrofu-

ran) (AB),. block copolymers

Poly(e-caprolactone)-poly(hydroxy ether) of bisphenol

A

Ethylene/N-methyl-N-vinyl acetamide or ethylene/N, N-

dimethy! acrylamide-poly(vinyl chloride)

Poly(g-cap-olactone ) -g-polystyrene-poly (vinyl chloride)
Poly(e-caprolactone)/diene block copolymers-styrene/

acrvlonitrile copolymers
ABS-thermoplastic polyurethane

Bisphenol A polycarbonate-poly ethylene terephthalate)

Poly(vinyl chloride)-poly(butylene terephthalate)-poly

(tetrahydrofuran) (AB), block copolymer

Cellulose nitrate-poly (methyl vinyl ether) or poly(ethyl

vinyl ether)

PVC-a-me hylstyrene/methyl methacrylate/acrylonitrile

(36/55.5/8.5)

methacrvlate/vinl

Improved moldability

Excellent transparency

Clear film and sheeting for packaging appli-
cations

Binder composition for magnetic tape

Improved toughness

Improved toughness ! improved stress crack
resistance

Improved toughness and flexibility for PVC

Permanently plasticized PVC
Improved toughness for styrene/acrvlonitrile

copolvmers

Improved flow in fiberglass filled with com-
positions for PET addition to polycarbonate

Acoustical damping
Plasticized composition of cellulose nitrate
Transparent impact-resistant lens(graft co-

polymer incorporated with matched refrac-

tive index with miscible polymer matrix)
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Table 3. Description of the Polymers Used in the
Study of Ref. 26

M.tky T, Ta

Polymer Acronym mo) (C)  (C)
Poly(ethylene PET 53 85 268
" terephthalate)

Poly(butylene PBT 45 43 236
terephthalate)
Poly(hexamethylene PHMT 30 14 154
terephthalate)
Chlorinated PEC1 36 - ~-12 125
Polyethyleae
(36%)
Chlorinated PEC1 42 - -4 125
Polyethylene
(42%)
Chlorinated PEC1 48 - 5 ~
Polyethylene
(48%)
Poly(vinyl chloride) PVC 175 85 —
Chlorinated PVC CPVC 100 129 —
Copolymer containing Saran F 135 56 —
more than 80% of
vinylidene chloride
Saran B” 100 7 175

Saran C° 82 0 175

* Comonomer is acrylonitrile

® Comonomer is vinyl chloride
< Comonomer is vinyl acetate

polyester9} 3%&9] GAE L33t H1E%) blends
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Foed T, & Bole 84N E
o U% % ‘33 polyesteri ¢ ester%ir(CHZ/COO
2E ﬂ"}% n¥El el G %)
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O !ﬂ
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o] Cl content(% )7} &
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Cl718}9) Az 280

Prudhomme ul78S L3k, polymethyinethacryl-

ZQ 3 parameterd-& 93l

ate 5 7Z2] polymethacrylate 57 polvmethyl acr-
ylate 5 4%¢] polvalkyl acrylate®} CPE, PVC,
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Table 4. List of Polymers Used in the Study of Ref 21

Molecular weight (kg/mol)

Polymer Acronym
Poly(alkyl methacrylate)s
alkyl=methyl PMMA
ethvl PEMA
n-propyl PPMA
n-butyl PBMA
n-amyl PAMA
n-hexyl PHMA
n-lauryl PLMA
Poly(alkyl acrylate)s
alkyl = methyl PMA
ethyl PEA
n-butyl PBA
n-octadecyl POA
Chlorinated polymers
Chlorinated polyethylene CPE
Poly(viny! chloride) PVC
Chlorinated PVC CPVC-65
CPVC-68

Saran

*Film cast from butanone.

"Dry powder supplied by Polyscience Inc.
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Fig. 4. Miscibility/immiscibility of polymethacrylate/

chlorinated polymer blends : round to miscible blends

and filled squares to immiscible blerds.

Fig. 5= $71¢] b donor-acceptor® A}-8-3}<]

z}z} PVCol| napthalene, PMMAoI anthracene g

DEXDED s A34 135 1992 24

T.(K)
Number-average Weight-average «
47 84 358
90 147 342
210 270 324
88 150 295
22 61 269
80 109 259
43 84 228
1 1 262
30 50 257
38 66 224
15 32
278
80 349
60 112 361
100 400
100 278"
20
= PVC-APMMA-C
1.5
A
=10 PVC-N/PMMA-A
0.5
25 50 75 100
PVC %

Fig. 5. Fluorescence intensity ratio versus PVC con-
tent in PVC-N/PMMA-A and PVC-A/PMMA-C, res-
pectively. N.C, and A stand for naphthyl, carbazolyl
and anthryl labels, respectively.
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Table 5. Molecular Weights of Chlorinated Octadeca-
nes(COD) Studied in Ref. 42

[Degree of M from M, by

Sample

chlorination, W, Wy v.p.0o.

COD 1 0.174 306 314
2 0.246 334 356

3 0.334 376 412

3A 0.349 385 421

4 0.432 438 467

5 0.529 523 546
OMMA23* 434

* OMMA derotes oligomeric PMMA.

ZHE JdEZH dejoE Qg o &8 Auwy
A o] ol Table 6 2 Fig, 73 o] COD
o] Clghate] 43% o4 o negative X8 H
°lal = PMMA¢g} 4g4o] 2igS olgdow
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Fig. 6. Heats of mixing for oligomeric PMMA(23)
with chlorinated octadecanes plotted against weight
fraction COD : A=COD 2(24.6% C1) ;s B=COD 3(33.
7% Cl) 1 C=COD 3A(34.9% Cl) : D=COD 4(43.2%
CD : E=COD 5(52.9% CD. The black lines are the
theoretical curves by Flory equation of state.

Table 6. Interaction Energy Parameter (X;.) and In-

teraction Entropy Parameter (Q.) in the COD/
OMMA blends.
X B
M, ) (atmde)

1. COD 1 314 210 -(.14

2 356 170 -0.13

3 412 105 -0.12

3A 421 75

4 467 30

5 546 -35

2. OMMA 23* 434
1 atm=0.1013 j cm™”=0.02422 cal cm™
* OMMA denotes oligomeric PMMA.
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Table 7. Characterization and Description of Polymers Used in the Study of Refs. 44 and 45

Molecular Weight

Kg/mole AC, X107
2olymer Acronym Mi 8/ )w Tg(K) (cal/g deg) Source
PMA’s
R=methyl- PMMA 47 84 365 8.08 Fisher
ethyl PEMA 90 147 343 7.24 Aldrich
n-prepyl Pn-PMA 210 270 325 6.20 Polysciences
glycidyl PGMA 11 58 291 11.23 Aldrich
2-hydroxypropyl PHPMA 36 110 374 8.24 Aldrich
i-propyl Pi-PMA 150 460 358 8.20 Aldrich
n-butyl Prn-BMA 220 310 328 5.32 Aldrich
s-butyl Ps-BMA 22 66 321 424 Aldrich
t-butyl Pt-BMA 54 102 368 3.95 Aldrich
n-amyl Pn-AMA 22 61 270 4.36 Polysciences
n-hexyl Pn-HMA 80 109 259 6.54 Aldrich
cyclohexyl PCHMA 36 84 358 5.50 Polysciences
phenyl PPhMA 38 80 393 6.79 Aldrich
Chlorinatecd Polymers
chlorinatad CPE-48 281 7.18 Polysciences
polyethylene
poly(vinvl chloride) PVC 80 352 5.29 Polysciences
chlorinatad PVC CPVC-65 60 112 359 3.99 Polysciences
CPVC-68 100 389 1.00 Polysciences

poly{vinvl chloride P(VC-VCl,) 100

co-vinylidene chloride)

281 — - Polysciences
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Table 8. Polar(s*) and Steric(E.) constants of Substituent Group in PMA's and Miscibility or Immiscibility

of 1:1 Blend of PMA’s with Chlorinated Polymer.

Substituent Miscibility or Immiscibility
group in -o* -E,
PMA’s CPE-48 PVC CPVC-65 CPVC-68 Saran
(Cl:48%) (Cl:56%) (Cl:65%) (Cl:68%) (Cl:78%)
Methyl 0.00 0.00 [ M I I M
Ethyl 0.10 0.07 I M M M M
n-Propy! 0.115 0.36 I M M M M
i-Propyl 0.19 0.47 I M M M M
n-Butyl 0.13 0.39 I M M M M
i-Butyl 0.125 0.93 [ M M M M
s-Butyl 0.21 1.13 I M M M M
t-Butyl 0.30 1.54 I I I I I
n-Amyl 0.16 0.40 I M M M M
cyclohexyl 0.15 0.79 M M M M -
l
16} A -Bu 16} B B
[ ] [
- =
121 o s-Bu 12 O s-Bu
- i-Bu -
@] O i-Bu
s 08 r 08
n-Bu OiPr nBu  Oi-Pr
04 r' 00 O 04 nproC ©
n-Pr  n-Am B n-Am
Okt O Et
0.0¢ Me [].l]iL Me
0 e - - 0 1 1 1
0.1 0.2 03 0.1 0.2 03
,0* ,0*

Fig. 9. Miscibility or immiscibility in the blends of PMA’s with (A) PVC, CPVC-65 and CPVC-68 and (B)

Saran : ((O) miscible, (@)

CPVC.
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