
Table 1 A purity of hydrocarbon components (mole fractions x) 

	Purity                                                        Compound name

	0.9999                                                      CH4 (methane)

0.9995                                                      C3H8 (propane)

0.9996                                                      C9H20 (nonane)


Standard uncertainty u is u(x) = 0.0001.
Table 2 Composition of hydrocarbon mixtures for measurements of phase equilibria (mole fractions x)

	Mixture No            CH4                  C3H8                 C9H20  

	1                             0.93512           0.06388             0.00100  

2                             0.93375           0.06375             0.00250  

3                             0.93143           0.06357             0.00500  

4                             0.92663           0.06325             0.01012  

5                             0.91729           0.06264             0.02007  

6                             0.89865           0.06132             0.04003  
7                             0.93610           0.06390                      -     


Standard uncertainty u is u(x) = 0.0001.
Table 3 Experimental phase diagrams for the ternary mixtures No 1-6. 

	T/K          P/MPa     T/K         P/MPa      T/K           P/MPa      T/K        P/MPa         T/K       P/MPa        T/K         P/MPa    

I+IV                        II                              III + III’                      I+IV                          II                             III + III’

	1                                                                                                 2

160.0       1.585       215.07    6.843        169.32      24.042       164.04   1.792           209.95    6.397        178.52    23.571
163.81     1.773       229.06    8.409        170.22      16.245       175.33   2.624           224.66    8.844        179.34    16.57
165.59     1.896       235.99    9.101        171.73        7.019       184.48   3.468           236.14  10.462        180.84    12.798
175.57     2.646       244.52    9.773        175.57        2.646       194.4     4.56             247.09  11.519        184.32      7.477
                                258.15  10.475        171.75        2.336       202.18   5.505           259.64  12.361        187.33      4.732
                                267.08  10.681                                           208.43   6.251           271.31  12.732        188.86      3.921
                                275.64  10.696                                           213.77   6.777           286.69  12.548        187.94      3.788 
                                282.59  10.508                                                                                                             186.61      3.574 
                                290.85    9.809

	T/K          P/MPa     T/K         P/MPa      T/K           P/MPa      T/K        P/MPa         T/K       P/MPa        T/K         P/MPa    

I+IV                        II                              III + III’                     I+IV                          II                             III + III’

	3                                                                                                 4
160
1.585         201.13    5.568         187.16       19.474     157.74    1.42            202.7      8.063        192.74    24.01
163.36
1.748         209.71    7.248         187.57       17.604     160.45    1.559          214.68  10.386        194.26    19.194

171.1
2.281         227.41  10.503         189.27       12.666     165.91    1.918          230.38   13.02         196.26    13.958 
185.46
3.581         244.62  12.705         191.63         9.697     174.2      2.532          249.01   15.447       200.98      8.509 
198.29
5.042         261.34  14.245         195.51         7.8         188.1      3.865          276.66   17.368       202.7        8.063 
203.75
5.745         274.37  14.762         200.73         5.74       197.27    4.981          292.06   17.792       202.49      7.143

207.81
6.223         289.41  15.136         201.07         5.591     206.59    6.101          300.0     17.792       201.99      6.362

215.11
6.845         300.0    14.769         201.13         5.568     204.41    5.543                                          200.82      5.31 
                                                                 201.04         5.366                                                                       199.46      5.001  

                                                                 200.41         5.266

                                                                 197.78         4.857

	T/K          P/MPa     T/K         P/MPa      T/K           P/MPa      T/K        P/MPa         T/K       P/MPa        T/K         P/MPa    

I+IV                        II                              III + III’                     I+IV                          II                             III + III’

	5                                                                                                 6

156.84    1.279        203.13   11.622        198.89       24.02       161.87    1.67            203.36   16.182       202.45    24.1
160.05    1.545        205.95   12.14          200.42       17.273     163.96    1.786          209.4     16.985       203.26    18.205
171.64    2.329        212.40   13.128        203.13       11.622     170.73    2.262          224.59   18.753       203.36    16.182 
183.47    3.391        228.46   15.673        203.11       10.964     176.55    2.753          237.91   20.402       203.41    14.41
186.97    3.752        249.04   18.322        202.99         9.668     184.4      3.518          265.91   22.971       203.43    10.971
194.55    4.647        272.29   20.351        202.7           8.063     190.69    4.184          291.81   24.016       202.81      8.474
204.78    5.914       300.0     21.069         202.64         7.789     200.76    5.496          300.0     24.183       201.48      5.763 
208.45    6.282                                         202.46         7.159     203.9      5.81                                            200.34      5.306
209.26    6.368                                         201.99         6.362
209.51    6.368                                         201.03         5.392

209.47    6.308                                         200.38         5.226

208.75    6.161                                         199.81         5.089
207,86
6,033


The standard uncertainty u is: u(T) = 0.01 K, u(P) = 0.0002 MPa.

Table 4 Phase transitions those occur in phase diagrams for the methane-propane-nonane system considered in Fig. 1, 2, 3, and 5 

	Branch No
	Phase transitions

	I*

II**

III

III’(Q1 Q2)

Q1Q’1
IV
	L(S)+S – LV(S)+S
L2 – L2V (L2 L1)

L2 – L(S)+S
L2 L1 – L(S)+S
LV(S)+S – L2V  

L2V – L1L2V – L1L2


*I is the phase envelope for the binary mixture No 7 and nonane-lean macrophase in the presence of the microphase formed by nonane. L(S) and LV(S) are the single-phase and two-phase, nonane-lean macrophases. 
**II is the phase envelope for the ternary mixture. The phase envelope (II) changes its character at the critical point from L2 –L2L1 to L2 – L2V.
Table 5 Heat capacity at constant volume for the mixture No 6. 

	T/K                    Cv/kJ(kg-1(K-1                    T/K                    Cv/kJ(kg-1(K-1                    T/K                   Cv/kJ(kg-1(K-1      


 199.92               3.23                                 202.29                14.49                                203.49               18.55
 200.04               3.30                                 202.34                15.33                                203.53               12.61

 200.09               4.52                                202.21                   7.08                                203.67               14.49

200.08                5.43                                201.92                   8.32                                203.29                 7.01
	200.18                5.52                                202.00                   8.53                                203.37                 4.99
200.27                5.63                                202.07                   8.78                                203.48                 3.63
200.37                5.71                                202.15                   9.02                                203.61                 2.70
200.46                5.81                                202.22                   9.26                                203.75                 2.19

200.55                5.93                                202.29                   9.51                                203.88                 1.96
200.64                6.10                                202.36                   9.90                                204.02                 1.88
200.73                6.18                                202.43                 10.12                                204.16                 1.88
200.82                6.27                                202.50                 10.37                                204.30                 1.89

200.91                6.37                                202.56                 10.56                                204.43                 1.92
201.00                6.46                                202.63                 10.83                                204.57                 1.91
201.09                6.57                                202.69                 11.30                                204.71                 1.91
201.17                6.67                                202.76                 11.60                                204.85                 1.90
201.26                6.76                                202.82                 12.18                                204.98                 1.90
201.34                6.73                                202.87                 12.54                                205.12                 1.90
201.43                6.78                                202.94                 12.86                                205.26                 1.91
201.52                6.92                                202.99                 12.99                                205.40                 1.91
201.61                7.13                                203.05                 13.00                                205.53                 1.91
201.69                7.42                                203.11                 12.91                                205.67                 1.91
201.77                7.80                                203.16                 11.67                                205.81                 1.90


The standard (u) and expanded (U) uncertainty are: u(T)=0.01 K, U(Cv)=0.01 kJ(kg-1(K-1.
Table 6 Phase diagrams for the ternary mixtures No 1-3 calculated with the ThermoFast software from the University of Western Australia
	T/K                   P/MPa                               T/K                 P/MPa                                T/K                        P/MPa

I                                                                  II                                                                III

	1
160.45               1.513                                213.05             6.820                                 180.60                    4.158
165.19               1.813                                220.82             7.925                                 178.31                    5.316
170.22               2.173                                230.82             9.080                                 176.02                    7.632    
175.78               2.623                                240.82             9.880                                 175.32                    8.790
180.12               3.013                                250.82           10.339                                 174.35                  11.105
185.75               3.570                                260.82           10.443                                 173.73                  13.421
190.75               4.109                                270.59           10.213                                 173.17                  16.895
195.75               4.685                                280.23             9.643                                 173.06                  18.053
200.75
            5.289                                290.14             8.653                                 172.90                  20.368
205.75               5.908                                300.75             6.973                                 172.85                  21.526
213.05               6.820                                                                                                  172.81                  23.8421                
2

160.46               1.513                                174.08             2.462                                 198.78                    4.833
162.43               1.633                                179.45             2.953                                 205.39                    5.750
165.20               1.813                                185.55             3.553                                 210.06                    6.667
166.94               1.933                                195.16             4.633                                 196.41                    7.583
167.37               1.963                                204.56             5.893                                 191.25                    9.417 
168.61               2.053                                222.90             9.253                                 189.01                  11.250
169.02               2.083                                233.30           10.633                                 186.69                  14.917
169.43               2.113                                245.26           11.773                                 186.32                  15.833
169.83               2.143                                255.21           12.373                                 185.74                  17.667
174.08               2.462                                267.16           12.688                                 185.14                  20.417
                                                                   290.77           12.013                                 184.76                  23.167
3

160.48               1.513                                300.21           14.413                                 199.92                    4.790
162.91               1.663                                290.73           14.863                                 202.29                    6.053
164.31               1.753                                280.90           15.062                                 206.84                    7.316
165.21               1.813                                271.90           15.008                                 212.84                    8.579
166.09               1.873                                259.99           14.769                                 208.30                    9.842
166.95
            1.933                                247.23           13.818                                 203.23                  11.105
167.79               1.993                                234.74           12.402                                 200.74                  12.368
168.21               2.023                                221.79           10.238                                 197.92                  14.895
168.62               2.053                                212.84             8.579                                 196.29                  17.421
169.03               2.083                                206.84             7.316                                 195.24                  19.947
169.43               2.113                                202.29             6.,053                                194.28                  23.737
169.83               2.143

170.22               2.173

174.46               2.495
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