
Table 1. Characteristics of the polystyrene samples

Notation Molecular weight
Mwx10-3 

Polydispersity Source

PS400      400 1.06 Pressure Chemical
Batch No. 00507

PS2000   2 000 1.30 Pressure Chemical
Batch No. 61111

PS13200 13 200 1.13 Polymer Laboratories
Batch No. 20149-2 

Table 2. Cloud point temperatures (Tcl) of different solution compositions (ϕPS - volume
fraction of polystyrene) of PS(Mw=4.105) dissolved in methyl acetate and methyl acetate–d6

PS/methyl acetate PS/methyl acetate – d6

USCT LCST USCT LCST
ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K]

0.0921 294.04 0.0946 402.7 0.0696 326.25 0.0696 383.4 
0.0823 294.17 0.0833 402.2 0.0645 326.65 0.0645 383.1 
0.0732 294.42 0.0758 401.8 0.0583 326.99 0.0583 382.8 
0.0629 294.56 0.0661 401.2 0.0514 327.16 0.0514 382.3 
0.0546 294.73 0.0574 400.9 0.0455 327.26 0.0455 381.9 
0.0488 294.82 0.0482 400.8 0.0390 327.38 0.0390 381.7 
0.0394 294.82 0.0372 401.0 0.0332 327.34 0.0332 381.7 
0.0307 294.66 0.0294 401.3 0.0263 326.88 0.0263 382.1 
0.0268 294.46 0.0203 401.7 0.0208 326.27 0.0208 382.6 
0.0221 294.19 0.0126 402.5 0.0136 324.75 0.0136 384.6 
0.0182 293.94 0.0088 403.4     
0.0129 293.34
0.0107 292.62
0.0086 291.63
0.0074 291.15



Table 3. Cloud point temperatures (Tcl) of different solution compositions (ϕPS - volume
fraction of polystyrene) of  PS (Mw=2.106) dissolved in methyl acetate and partially deuterated 
methyl acetate (25%D, 50%D, 75%D and 85%D)

PS/methyl acetate PS/methyl acetate - 25%D
USCT LCST USCT LCST

ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K]
0.0349 305.37 0.0319 390.5 0.0347 314.95 0.0347 384.7 
0.0301 305.51 0.0304 390.3 0.0314 315.04 0.0314 384.3 
0.0277 305.56 0.0260 390.1 0.0292 315.08 0.0292 384.2 
0.0252 305.65 0.0236 389.9 0.0246 315.20 0.0246 384.2 
0.0224 305.69 0.0208 389.8 0.0222 315.22 0.0222 384.3 
0.0199 305.69 0.0156 389.9 0.0180 315.10 0.0180 384.6 
0.0177 305.67 0.0113 390.0 0.0109 314.63 0.0143 384.9 
0.0164 305.66 0.0093 390.2 0.0070 313.76 0.0109 385.5 
0.0133 305.53 0.0070 390.4   0.0070 386.1 
0.0112 305.41 0.0046 390.8     
0.0090 305.12 0.0025 391.2     
0.0071 304.60
0.0050 303.89

PS/methyl acetate - 50%D PS/methyl acetate - 75%D MeAc - 85%D
USCT LCST USCT LCST USCT and LCST

ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K]
0.0315 324.62 0.0315 379.7 0.0269 337.78 0.0269 368.9 0.0210 348.10
0.0288 324.83 0.0288 379.2 0.0212 338.06 0.0212 368.7 0.0210 360.3 
0.0246 325.09 0.0246 378.2 0.0143 338.20 0.0143 368.2 0.0138 349.02
0.0206 325.13 0.0206 377.8 0.0064 336.78 0.0064 369.3 0.0138 359.2 
0.0174 325.12 0.0174 377.7      

0.0144 325.07 0.0144 377.8      

0.0107 324.85 0.0108 378.4      

0.0069 323.86 0.0069 379.3      



Table 4. Cloud point temperatures (Tcl) of different solution compositions (ϕPS - volume
fraction of polystyrene) of  PS (Mw=13.2.106) dissolved in methyl acetate and partially 
deuterated methyl acetate (25%D, 50%D and 60%D)

PS/methyl acetate PS/methyl acetate - 25%D
USCT LCST USCT LCST

ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K]
0.0167 312.70 0.0180 383.6 0.0169 322.93 0.0169 376.9 
0.0141 312.79 0.0167 383.4 0.0140 323.02 0.0140 376.6 
0.0126 312.84 0.0138 383.0 0.0106 322.90 0.0106 376.7 
0.0103 312.89 0.0126 382.9 0.0069 322.80 0.0069 377.1 
0.0086 312.91 0.0098 382.8     
0.0064 312.76 0.0062 382.9     
0.0043 312.47 0.0043 383.4     
0.0021 312.13 0.0021 384.4     

PS/methyl acetate - 50%D MeAc - 60%D
USCT LCST USCT and LCST

ϕPS Tcl [K] ϕPS Tcl [K] ϕPS Tcl [K]
0.0181 336.21 0.0181 366.9 0.0127 345.44
0.0142 336.80 0.0142 366.5 0.0127 359.4 
0.0110 337.13 0.0110 365.1 0.0071 345.38
0.0108 337.32 0.0072 366.2 0.0071 359.1 
0.0072 336.75 0.0037 366.9   
0.0037 336.11

Table 5. Critical parameters from the scaling equation: ϕ - ϕc=Atβ for polystyrene + 
methyl acetate system with fixed β=0.325 

system ϕc UCST/LCST A σ2 *104

UCST
PS400/MA 0.0498±0.001 294.81±0.01 0.173±0.051 29
PS400/MA-d 0.0504±0.001 327.25±0.01 0.264±0.077 40

PS2000/MA 0.0215±0.001 305,68±0.01 0.10±0.048 22

PS13200/MA 0.0109±0.001 312,88±0.01 0.108±0.045 13

LCST
PS400/MA 0.0501±0.001 400.8±0.1 0.336±0.051 29

PS400/MA-d 0.0484±0.001 381.7±0.1 0.344±0.077 40

PS2000/MA 0.0190±0.001 389.8±0.1 0.210±0.048 22

PS13200/MA 0.0104±0.001 382.8±0.1 0.108±0.045 13
σ2 − variance of the fitting
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Figure 1

Polystyrene – methyl acetate UCSTs and LCSTs for various polystyrene Mws. Comparison of 

the literature data ( filled symbols – ref. 7) with the results of the present work ( open 

symbols).


