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Table 1 Vahks of new two — dimensional solubility parameter for liquids at 298.15 K

No. Liquid A/MP? A MPA? A MPR? | N Liguid A/MPa? A /MPa'? A /MPa'?
| scetone 2]1.84 .29 1. 55 17 o — dichlorchenzene 20.96 19.62 1.34
2 sestonifrile 30.%7 11.90 18.47 18 diethylamine 15.84 12.74 3.09
3 acetophenone 22.15 14.9) 7.25 19 disthyl ether 15.20 3.03 .16
4 aniline 2.5 12.11 2.45 20 N, ¥ - dimethylacetamide 21.12 13.18 B.0d
5 benzene 17.75 17 31 0.4 21 . N — dimethylformamide 262 13.69 14.93
6 1~ hromopaphthalene PR} .98 0.9 2 dimethyl salfoxide 1.3 4.1 7.2
7 n — butanal 30.93 21.25 9.67 23 1,4 - dioxane 19.856 12_46 7.40
g 1~ butyl acetate 16.93 12.45 4.47 24 diprogylamine 15.23 12 45 2.mn
9 carbon disulfide 1.9 21.98 0.00 35 ethanol 42.12 20.98 21.15
0 cachon tetrachlonide 17.33 17.31 0.03 26 ethyl acetate 17 53 12.32 5.21
11 chlorohenzene 19.27 18,66 G.61 27 ethylbenzene 16.98 16.73 0.25
12 chlorofom 18.79 16.32 L4 28 ethylene dichlaride 21.41 18.23 EN L]
13 cyclchexang 15 86 15.84 0.00 2 fumn 20.01 19.18 (.83
14 cyelohexanol 24.84 20.34 4.50 30 n - heplane 14,71 14.71 0.00
13 dibremomethane 20.95 16.56 4.39 31 n - hexane 14,32 14,32 0.00
16  cyclohexanone 18.57 14,44 4.13 2 isophorone 20.81 14.44 6.37
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Table 1 {contimed)
Na, Liquid A/MPE A /MPAl? A /MPa'? || No. Liquid A/MPa? A/MPR? A /WP
33 methanol 51.56 0.25 31.31 63 dipropylens ghycol 50.33 21.44 28.90
M4 methylcyciohexane 14.80 14.80 0.00 64 2 — butoxyethanol 23.55 18.92 4,63
35 methylene chlaride 21.04 18.23 2.82 65  methyl diaxitl 23.% 16.24 7.75
36 methyl ethyl ketone 19.62 12.46 7.6 66  Dbutyl dicitol 24.62 18.49 6.13
37 nirobenzene .41 17.47 4,94 67 oxitol{ cellosolve} 29.18 16.81 12.37
38 nuroethane 23.80 10.76 13.04 68 dincetone alcohol 22.58 12.74 .83
39  nitraethane 28.86 10.96 17.90 69 cellosolve acetale .77 11.70 9.7
40 2 - nitropropane 20 76 11.09 9.68 70 methyl cellosolve 3.0 13.40 17.72
41 n - pentanol 25 94 20.07 587 | 71 methylal 16.59 11.83 4,715
42 n - propanal 5.7 21.25 13.92 T2 diethyl sulfide 16.74 16.48 0.26
43 propylene carbonate 35.45 14.21 1.3 7 ¥~ butyrolactone 7.43 15.90 15.53
44  pyndine .64 17.2 5.42 74 methyl iscbuty] ketone 16.85 13.34 3.0l
45  siyrene 18.95 18.40 0.54 75 methyl isoamyl ketane 16.87 13.84 3.m
46 tetrahydiofuran 19.93 .59 5.3 76 diisabutyl ketone 15.85 15.68 1.17
47 tetralin 20.34 19.89 0.45 77 mesityl axide 17.26 12.53 4,72
48 toluene 17.55 17.22 0.33 78 isoamyl acelate 16.44 14.06 2.38
49 1,1,1- michlorethane 17.62 17.31 032 | 79 iscbutyl 1schuymate 16.54 16.24 0 30
50  trichloroethylene 17.91 17.39 0.52 80  butyronitnle 20.11 10.39 9.22
51 p - xylene 17.70 17.36 0.14 81  ethanclamine 37.90 15.21 2.69
52 2~ ethyl butanol 23.83 21.25 2.58 82 morpholine 22.00 14.44 7.56
53 2- ethyl hexandl .82 20.98 1.54 83 cyclohexylamine 18.83 15.84 2.9
54  methyl isobutyl carbincl 31.05 20.79 10.26 84 1 - corcbutane 16.87 16.48 0.38
55  propvlene glycol 41.33 14.% 27.05 85  2.2— dichlorodiethyl ether 21.39 18.15 3.4
56  ethylene glyeal 48.27 15.7% 32.51 86  cyclohexyl chloride 18.34 18.06 0.28
57 1,3 - butanediel 37.91 15.44 22.47 87  acenc acid 20.38 10.63 9.75
58 gyeerd 49.53 15 60 33.93 | 88  fumic acid (90% 32.63 1.5 .07
59 m—ored 25.95 19.80 6.15 | 89  butwic acid 16.49 11.56 493
60 ethyl laciate 25.00 12.25 12.75 90  benzaldehvde 21.87 13.32 8.54
& n—butyl lactate M2 12,25 9.87 | 91 acetic ankadride 23.55 10.89 12 66
62 diethylene glvoal 39.42 .35 16.86
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Fig.1 New two — dimomsional solubility parameter diagram Fig.2 New two — dimensional solubility paraméter diagram

for modified pentacrythritol ester of rosin
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for poly{ ethyl methacrylate)
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Table 2 Valies of new two — dimensional solubility parameter of polymers aid parameters of ellipse

Coordinates of
Pulymer or dye Source of polymer A MPRIT A SMPR'T AP ) - a/MPa'"*
foci/MPa
paly{ ethyl methacrylate) Du Pont 14.82 4,93 19.75  (4.54, 0.23) (3.16, 4.21) 2.38
poly! methyl methaerylate) Fohm and Hass 14,90 5.86 20.76  (4.37, 1.21) {3.35, 3.62) 1.61
expaxy Shell 15.44 §.29 3.4 (3.9, 4.17) (3.87, 1.59) 1.62
66 oil Jength alloyd Polyplex 16.32 131 19.63  (4.14, 3.24) (3.94, 0.40) 2.06
alcohol soluble rodin resin Hercules 16.97 6.71 23.68  (4.16, 4.36) (4.08, 0.82) 2.0l
poly{ vinyl butyral) Shawnigan 16 97 7.18 24.16 {4.10, 0.85) {4.14, 4.5} 2.00
polystyrene LG BASF 16.00 1.50 1790  (4.55, 0.08) (3.45, 2.68) 1.81
pely? vinyl acetate) Hoechst 14.98 1,78 22,76 {4.02, 2.41} (3.72, 3.17) 1.61
urea formaldehyde cesin BASF 17.%9 7.84 25,23 {4.21, 3.96) {4.13, 1.64) 1.52
172 s mitrocellulose - H 23 Hagedom 14 59 9.80 2439 {3.77, 1.74) (3.87, 4.50) 1.5%
chlorinated poly{ propylene } Hercules 16.32 3.4 19.56  (4.54, 0.15) {3.54, 3.45) 2.11
cellulose acetate Bayer 13.58 .02 478 (3.98, 2.71) {3.42, 3.95) 1.11
pure Phenolic resin Reachhold 6.7 5.66 22.39 (416, 4.98}{4.02. -0.22) 2.%0
phenol ~ resol cesin Chemische Werke Albert 16.85 14.36 31.26  {4.19, 2,28) (4.03, 5.30} 1.96
modified pentactythritol ester of rosin~ Hercules 16.24 4,49 2.4 (4.03, 3.93} (4.03, 0.31) 1.96
alcohol soluble resin Herrules 16.91 13.54 30,35 (4.03. 4,90) {4.17, 2.46) 1.76
blocked socyanate! phenol ) Ic1 15.29 9.92 25.21  (3.95, 4.40) (3.87, 1.90) 1.42
cocorad oil 3% phthalic achydnde alky  Polyplex 15.29 4.12 19.41  (4.15, 1.43) (3.67, 2.63) 1.73
polyester ~ farhen fahriken Bayer AG ~ Hayer 15.21 .00 24.21  (3.97, 3.83) (3.83, 2.18) .82
styvene — butadiene{ SBR} row elastoroer  Polymer Corp 16.89 1.32 18.21  (4.08, 0.69) (4.14, 1.61} 1.21
acrylonitrile — butadiene raw elastomer B, F. Goodrich 15.29 5.02 20,31 (4.44, 0.92) (3.38, 3.56) 1.84
isoprene raw elastoier Shedl 16 73 0.81 17.54  (4.13. 1.64) (4.05, 0.16) [ 2
polyl isabutylene ) BASF 16.73 4.04 20.77 (4 18, 0.58) (4.00, 3.44) 185
ets — polybutadienc raw elastomer Chemische Werke Albert 16.73 0.86 17.59  (4.14, 1.73) (4.04, D.11) 1.41
polyamide Ceneral Mills 20,34 6.71 37.05  (4.47, 1.13) (4.55, 4.05) 1.47
ester gom BL Hereules 15.68 3.61 19.29 43,96, 3.45) {3.96, 0.35} 1.78
hexamethoxy melamine American Cyanamid 16.48 8.53 25.01  (4.14, 0 43) |3.98, 5.41) 2.75
terpene resin Pennaylv. Ind. Chem, 16.89 0.53 1743 (4.39, 0.13) (3.83, 1.3 144
furfuryl aloohol resin Hooker Chesmcal 15.60 9.61 25.21 (3,92, 1.83) (3.98, 4.37) 1.50
__petroleum hydrocarbon Tesin Pennsyly. Ind. Chem. 16.89 077 17,67 (4.45, 0.23) {3.77, 1.53) 1.26
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Table 2 (continued)
171 12 172 Cmrdinm“f fMPa“'
Polymer or dye Source of polymer AMPa™ A MPa A/MPa o/ MPs! 3
poly( vinyl chloride) Montecatini 13.99 5.76 1975 (3.76, 2.56} (3.72, 2.24) 0.41
cumarone — indene resin Penngyly. Ind. Chem, 15.92 3. 18.95 (4.50, 0.41) {3.48, 3.07) 1.91
65% /35% styrene — butyl methacrylate  synthesis 16.08 2.37 18.45  (4.45, 0.23} {3.57, 2.85) 1.98
copolymer
propylene oxide adduct of bisphenol A Atlas 15.21 5.0 0.8 (4.26, 1.32) {3.54, 2.16) 1.47
with fumaric acid
branched of polymer B Atlas 14.90 5.: 20.24  (4.30, 1.15) (3.42, 3.47) 1.59
polystyrene Daw 16.24 2.19 18.43 (4.46, 0.13) (3.60, 2,83} 2.01
roain modified phenol — fonmmidehyde  syntheas 16.40 2.96 19.36  (4.57, 0.13) (3.53, 3.31} 1.9
rosin modified phenol — formealdehyde  synthesis 16.40 1.46 19.8  (4.56. 0.40) (3.54, 3.32) 1.39
paly(1,2 - propylene terephthalate ) synthesis 14,90 5.38 20.28  (4.33, 1.64) (1.39, 4.00)  2.06
branched of polymer G aynuhesis 15.60 5.29 20.89  (4.30, 1.33) (3.60, 3.27) 1.39
paly{ hexamethylone sehacats) synthesis 17.02 262 19.64  (4.12, 1.57) (4.13, 1.67) 0.78
Block copolynoer of HMS and 2- methyl —  synthesia 16.89 2.31 19.20  (4.32, 0.46) {3.90, 2.58) 1.41
2 - ethnl - 1,1 - propylidene schacate
block copolymer of HMS and 2- nethyl - synthesis 15.84 3.0 13.87  (4.31, 0.7} (3.65, 2.76) 1.46
2—athyl - 1,1 - propylidens schacare
polyamide Emery 16.24 2.40 18.54  {4.20, 1.17) (3.86, 1.93)  0.68
polyester Dow 15.13 4.67 1980  (4.29, 0.79) (1.49, 3.53) 1.88
poly(hemylene cydohexmedicaboxylale}  syntheas 15.76 3.20 18.97 {4,310, (.73) (3.63, 2.B5) 1.47
paly( hexylene 1erephihalate’} synthesis 17.31 2.66 19.96  (4.04, 1.57) (4.27, 1.68) 0.13
poly{ hexamethylene isophthalae) synthesis 17.06 2. 19.85  {4.16, 2.05) (4.10, 1.29) 0.80
paly(2.2 - dinethyl - 1,3 — propylene synthesis 16.97 2.56 19.53  (3.91, 2.09) (4.33, 1.11) 0.74
isophhalate }
poly( hexylens isophthalae) gynthesis n.n 2.3 19,53 (4.37, 0.91} {3.93, 2.13} .95
segmenied polyurethane, polyester based ~ B.F. Goodrich 13.62 12.11 5.3 (3.76, 4.09) (3.62. 2.87} 0.6
segmented polwrelbene, polyester based ~ B.F. Goodrich 13.9%9 9.30 Nn.29  (3.75, 4.13) (3.3, 1.97} 1.09
poly{ vinylidene fluoride} Pennwalt 14.36 9.49 2285 {3.51. 3.77) (4.07, 2.39) 0.91
polyacetal copolymer Celanese o solvent
poly( phenylene oxide) copolymer General Electric 18.84 0.71 19.54  (4.06, 1.35) {4.62, 0.33) 0. 77
poly( phenylene oxide) General Flectric 18.75 0.55 1930 (3.99, 1.41} {4.67, 0.07) .B5
poly{ undecanamide } — Nylon 1] Aquitaine no solvent
polycarbonate Genern] Electrie 17.22 2.7 20.01  (4.13, 1.38) (4.17, 1.96) 0.40
paly{ & — vinplcarbeole ) BASF 16.97 4.08 21.05  (3.57, 3.45) (4.67, 0.99) 1.82
copolymer of poly{ athylene ani Goodyear 15.21 6 50 2171 (3.72, 2.96) (4.08, 2.14) 1.03
terephthalate) and poly{ ethylene
isophthalate)
palyester copolymer Du Pont 17.06 2.53 19.59 (4,13, 1.94) (4.13, 1.24) 0.39
polyester Du Pont 14.98 7.29 22,27 (4.17, 2.01) {3.57, 3.39} 1.08
polycarbonate General Electric 16.40 148 19.83  {4.06, 1.98) (4.04, .72} 0.53
palysulfone Uniion Carbide 15.76 5.62 21,38 (3.54, 3.45) (4.40, 1,20} 1.43
poly(ether sulfone ) 11, UsA 14.06 11.56 25,62 (3.75, 4.17) (3.75, 2.63) 0.80
polystyrene — polybutadiene block Shell 16.48 1.14 17.63  {4.48, 0.13) (3.64, 2.01) 1.53
copolymer
B5%./15% methyl cethecrylate/styrene. syntheas 14.90 4.9 19.83  (3.33, 2.88) (4.39, 0.56) 1.9
coplymer
0il Soluble Red dye - 15 76 408 19.84 {4.56, 0.02) (3.38, 4.02) 2.38
Heliogen Blue dye - 16.65 3.20 19.85  (4.53, 0.21} (3.63, 3.11 2.09
2,4,7 - mnitro - fluorenone Fastman 14.75 7.08 2.8 (3.40, 3.95) (4.27, 1.37} 1.68
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SELECTION OF POLYMER SOLVENTS AND
NEW TWO - DIMENSIONAL SOLUBILITY PARAMETER

YU Chunfang, HEI Encheng and LIU Guojie
{ Department of Chemistry, Fast China University of Science and Technology, Shanghai 200237, China)

Abstract Based on the new definition of solubility parameter obtained by our previous work, a new two — dimensional
solubility parameter consisted of the physical and chemical (solubility parameter) components has been established. The
method proposed by Wiehe is used as a reference to divide the two components. From the profile of solubility data, it can
be seen that all solvents are almost located within some area of solubility parameter diagram for every polymer. This area
can be expressed by an ellipse, which provides an important basis for the selection of polymer solvents. Using a simple
adding rule, it can be satisfactorily used to predict the solvency of mixing solvents. The results of extensive testing show
that the new two — dimensional solubility parameter is more reliable than Iansen’ s three — dimensional solubility
patameter for the selection of polymer solvents.

Keywords polymer, solvent selection, two — dimensional solubility parameter, intemal pressure
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