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This paper reports PMx properties for the HCFC 142b + 
HCFC 22 system In a wide range of temperatures from 
297 to 443 K, of prcnwres from 0.5 to 10.0 MPa, and of 
denrHk from 72 to 1079 kg/ma. For 4 compodtlons, Le., 
20, 40, 80, and 80 wt % HCFC 142b, 422 PVTx 
measurements have been made along 31 isochores. The 
uncertainties of the temperature, pressure, and dendty 
measurements are less than f10 mK, f3.0 kPa, and 
fO. 1 % , respectively. From the PWx measurements for 
20, 40, 80, and 80 wt % HCFC 142b, we have 
determined dew points and bubble points, enabling us to 
construct the dew- and bubble-polnt curves for each 
compodtlon. We have also compared the vapor-liquid 
equlllbrlum data along three Isotherms, where the 
experimental data are reported by others, wAh the 
vapor-liquid equlllbrlum curve calculated from the RaouA's 
law. 

I ntroductlon 

The advantage of using binary refrigerant mixtures for re- 
frigeration and heat pump systems as well as Rankine cycle 
applications wlth SmeH temperature difference has been pointed 
out and discussed in many references ( 1). The PVTx properties 
of binary refrigerant mixtures should be known accurately not 
only for the system design but also for reliable assessment of 
the cycle performance. 

Although the binary refrigerant mixture of the hydrochloro- 
fluorocarbon (HCFC) 142b (CH,CCIF,, 1-chloro-1, ldifluoro- 
ethane) and HCFC 22 (CHCIF,, chiorodifluoromethane) system 
is one of the technically important mixtures, experimental 
measurements of the thermodynamic properties of this system 
have not been available up to now. The HCFC 142b + HCFC 
22 system has been proposed as a promising candidate to 
replace CFC 12 (2), because of the low ozone depletion po- 
tentials of HCFC 142b and HCFC 22. 

In our previous publications, we have reported the PVTx 
measurements for the CFC 12 + HCFC 22 system (3), the 
HCFC 22 + CFC 114 system (4 ) ,  the Halon 1301 + CFC 114 
system (5), the HFC 152a + CFC 114 system (e), and the CFC 
115 + CFC 114 system (7, 8), respectively. In this paper we 
report the thermodynamic properties of the HCFC 142b + 
HCFC 22 system in a wide range of temperatures from 297 to 
443 K, of pressures from 0.5 to 10.0 MPa, and of densities from 
72 to 1079 kg/m3. We have measured 442 PVTx properties 
for 4 compositions, i.e., 20, 40, 60, and 80 wt % HCFC 142b 
along 31 isochores. On the basis of the experimental data, we 
have determined dew points and bubble points for representing 
the dew- and bubble-point curves of each mixture with different 
composition. 

Experrnental Section 

The method, apparatus, and procedure of the PVTx mea- 
surements used here have been described in detail in our pre- 
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vious publications (9, 10). In principle, the PVTx measure- 
ments of this work were made by a constant-volume method 
coupled with isothermal expansion procedures. Figwe 1 shows 
a schematic diagram of the apparatus used. 

Prescribed quantities of 99.98, 99.82, and/or 99.9 wt % pure 
HCFC 142b, and that of 99.97 wt % pure HCFC 22, were 
prepared in two independent vessels, which had been evacu- 
ated in advance. The amount of the pure component in each 
vessel was adjusted by weighing to the necessary mass by 
means of a precision chemical balance with a sensitivity of 2 
mg. The temperature was measured by a 2 5 4  platinum re- 
sistance thermometer calibrated on the IPTS-68 withh f5 mK. 
The temperature in the thermostated bath is controlled within 
f5 mK. Thus the uncertainty of the temperature measure- 
ments was less than f 10 mK. Since the sample temperature 
was not measured directly in the present measurements, 
careful attention has been given to verify the existence of 
thermodynamic equilibrium between the sample and the ther- 
mostated bath fluid during the experiments. The sample 
pressure was transmitted to an external pressure measuring 
system through a diaphragm-type differentlal pressure detector 
by balancing the sample pressure with the pressure of the 
nitrogen gas applied as the pressure transmttting medkrm. The 
sensitivity of the pressure measurements was about 0.1 kPa. 
The nitrogen pressure was measured with two different pres- 
sure gauges: an air piston gauge for pressures below 4.2 MPa 
and an oikperated dead weight presswe gauge for pressures 
above 4.2 MPa. The uncertainty of the pressue measurements 
was less than f1.4 kPa for pressues below 4.2 MPa, whereas 
less than f3.0 kPa for those above 4.2 MPa. The uncertalnty 
of the density measurements after the expansion procedure 
accumulates by repeating the expansbns. Sitwe the expansion 
procedures did not exceed three times in the present study, the 
uncertainty of the density measurements was estimated to be 
less than fO. 1 % . The uncertainty of the mass fraction mea- 
surements was also estimated to be less than fO. l %. 

Results 

The experiments have been carried out for four composl- 
tions, namely, 20,40,60, and 80 wt % HCFC 142b. Table I 
summarizes all of the experimental data, including the vapor- 
liquid coexistence data in the two-phase regbn (those data are 
identified by footnote a in Table I). The distribution of the 
measured points is shown in Figue 2. Nine Series of the P M x  
measurements for the mixture of 20 wt % (17.7 mol %) HCFC 
142b + 80 wt % (82.3 mol %) HCFC 22 cover the density 
range from 80 to 985 kg/m3. Table I gives 135 PVTx data for 
this compositbn, including 54 data in the two-phase regbn. For 
the mixture of 40 wt % (36.5 mol %) HCFC 142b + 60 wt % 
(63.5 mol %) HCFC 22, the observations correspond to the 
densities from 85 to 1079 kg/m3. Table I lists 81 PVTx data 
for this compositbn along 6 isochores, including 30 measure- 
ments in the two-phase region. For the mixture of 60 wt % 
(56.3 mol %) HCFC 142b + 40 wt % (43.7 mol %) HCFC 22, 
the measurements cover the densities from 95 to 1047 kg/m3. 
The 96 PVTx data along 7 isochores, including 44 data in the 
vapor-liquid coexisting region, are tabulated in Table I. Nine 
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Figure 3. Dew and bubble points of the HCFC 142b 4- HCFC 22 
system. Flguro 1. Schematic diagram of the apparatus. 
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Flgure 4. Comparison of the vapor-liquid coexistence data for the 
HCFC 142b + HCFC 22 system. 
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Flgure 2. Distribution of the measurements for the HCFC 142b + 
HCFC 22 system in a pressure-temperature diagram. Dlscusslon 

series of the PWx measurements for the mixture of 80 wt % 
(77.5 mol %) HCFC 142b + 20 wt % (22.5 mol %) HCFC 22 
cover the density range from 72 to 1038 kg/m3. Table I gives 
130 PVTx data for this composition, including 63 data in the 
two-phase region. 

Analyzing these PVTx measurements graphically for four 
compositions, we determined the dew and bubble points by 
finding the breaking point of each isochore on the P-T plane. 
We determined the bubble point as the breaking point where 
the slope of the isochore increases, while the dew point was 
determined as the breaking point where the slope of the iso- 
chore decreases. Table I1  summarizes the dew points and 
bubble points for each composition of the HCFC 142b + HCFC 
22 system with their uncertainties. When the 'sochore is nearer 
to the critical density, it is not so easy to identify the breaking 
point accurately because the measured data in the critical re- 
gion is accompanied by some larger uncertainties. In  spite of 
the importance of determining the critical points of the mixtures 
precisely, it seems to us rather premature to provide the critical 
point data, only from the present measurements. We are ex- 
pecting, however, that a set of the critical parameter values for 
the present binary mixtures will be provided through the direct 
observation of the meniscus disappearance currently being 

The dew points and bubble points listed in Table I1  are shown 
on the P-T plane in Figure 3, together with the vapor pressure 
curves and critical points of pure components HCFC 142b and 
HCFC 22. In  addition, those of CFC 12 are also drawn for 
comparison with dew- and bubble-point curves of the 60 wt % 
HCFC 142b mixture. Connecting the dew and bubble points 
smoothly, we can obtain dew- and bubble-point curves from 
which dew points and bubble points at arbitrary temperatures 
or pressures can be deduced. 

We find that the dew- and bubble-point curves of the HCFC 
142b + HCFC 22 system are distributed almost evenly with 
their difference in weight fractions. From the envelope of the 
dew- and bubble-point curves in Figure 3, it is seen that this 
mixture is a nonazeotropic one that has different dew-point and 
bubble-point curves. Among the four compositions, the com- 
position that has the largest envelope of dew- and bubble-point 
curve is 60 wt % HCFC 142b. The spread of the phase- 
boundary envelope for 20 wt % HCFC 142b is as large as that 
of 80 wt YO HCFC 142b. Comparing the vapor pressure curve 
of CFC 12 with dew- and bubble-point curves of this mixture 
in Figure 3, we found that this mixture was reconfirmed as a 
substitute for CFC 12, as proposed in ref 2. The dew-point 
curve of 40 wt % HCFC 142b and the bubble-point curve of 
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984.9* 
984.0. 
983.3. 
982.9 
982.6 
982.4 
982.1 
981.9 
983.1' 
983.0 
982.9 
782.4* 
781.7* 
780.9* 
780.1. 
779.7 
779.3 
778.8 
779.92 
779.9 
779.8 
779.5 
779.1 
621.5' 
621.0. 
620.4' 
619.8* 
619.1 
618.8 
618.4 
618.1 
619.4. 
619.4. 
619.3. 
619.3. 
619.3 
619.2 
473.0* 
472.5. 
472.1. 
471.6* 
471.1 
470.6 
470.4 
470.1 

1079.4. 
1078.3 
1078.2 
1078.5* 
1078.4 
1078.0 
1077.6 
1077.3 
857.6. 
856.7. 
855.9. 
855.1. 
854.6 
854.1 
853.8 
855.0. 
854.9. 
854.9 
854.8 
854.8 
854.3 
853.6 
397.6* 
397.2* 
396.8' 
396.4. 
396.0* 

303.183 
323.126 
338.110 
345.114 
349.130 
353.112 
357.092 
361.094 
342.178 
343.094 
344.118 
303.152 
323.216 
343.134 
363.132 
373.139 
383.141 
393.173 
369.097 
370.158 
371.119 
378.137 
388.138 
304.325 
323.147 
343.116 
363.159 
383.147 
393.131 
403.117 
413.188 
373.148 
375.116 
376.142 
377.088 
378.095 
380.136 
303.134 
323.133 
343.131 
363.110 
383.121 
403.147 
413.165 
423.161 

303.216 
323.333 
325.227 
321.168 
322.168 
328.105 
333.260 
336.325 
302.181 
323.132 
343.082 
363.097 
373.124 
383.160 
388.155 
365.156 
366.160 
367.057 
368.153 
369.179 
378.135 
393.092 
303.131 
323.135 
343.138 
363.147 
383.147 

1.0259 
1.6754 
2.3232 
3.2536 
4.6671 
6.0979 
7.5302 
8.9779 
2.5197 
2.6029 
2.8994 
1.0270 
1.6767 
2.5755 
3.7987 
4.8963 
6.7932 
8.7591 
4.2371 
4.3523 
4.5215 
5.8313 
7.7709 
1.0545 
1.6734 
2.5717 
3.7870 
5.5411 
6.7425 
7.9767 
9.2492 
4.5274 
4.6966 
4.7787 
4.8660 
4.9656 
5.1895 
1.0183 
1.6586 
2.5498 
3.7438 
5.2986 
6.9930 
7.8372 
8.6849 

0.8670 
2.1350 
3.0945 
1.3649 
1.5520 
4.5418 
7.1461 
8.7028 
0.9595 
1.4171 
2.1838 
3.2249 
4.9633 
7.4506 
8.7102 
3.3488 
3.3519 
3.5171 
3.7650 
4.0086 
6.1978 
9.9739 
0.8501 
1.3932 
2.1427 
3.1357 
4.4151 

Table 1. Experimental Data" 
P ,  kg/m3 T, K P, MPa P ,  b / m 3  T, K P, MPa P, b / m 3  T, K P, MPa 

20 wt % (17.7 mol I) HCFC 142b + 80 wt % HCFC 22 
469.9 433.244 9.5323 
471.4* 
471.3* 
471.3. 
471.2 
470.9 
375.4' 
375.0. 
374.72 
374.5. 
374.3 
373.9 
373.7 
373.5 
373.3 
373.1 
374.4. 
374.4* 
374.42 
374.3 
374.3 
374.1 
298.5. 
298.2. 
297.9. 
297.6. 
297.3 
297.0 
296.9 
296.7 
296.6 
296.4 
297.5. 
297.4* 
297.4 
297.4 
297.4 
297.2 
237.1* 
236.9. 
236.7. 
236.4. 
236.2 
236.1 
235.9 

373.120 
375.013 
377.152 
379.116 
394.322 
323.157 
343.172 
363.132 
373.150 
383.162 
403.159 
413.096 
423.163 
433.160 
443.192 
375.125 
377.162 
378.126 
379.127 
381.132 
393.155 
303.218 
323.135 
343.166 
363.137 
383.143 
403.160 
413.158 
423.205 
433.193 
443.166 
373.661 
375.111 
376.156 
377.088 
379.126 
393.062 
305.132 
323.132 
343.103 
363.089 
383.156 
393.185 
403.113 

4.4713 
4.6265 
4.8011 
4.9618 
6.2489 
1.6573 
2.5430 
3.7224 
4.4326 
5.1599 
6.4371 
7.0598 
7.6774 
8.2909 
8.8981 
4.5852 
4.7416 
4.8161 
4.8904 
5.0248 
5.8067 
1.0213 
1.6531 
2.5284 
3.6887 
4.9206 
5.8769 
6.3409 
6.7981 
7.2483 
7.6899 
4.4167 
4.5074 
4.5685 
4.6165 
4.7219 
5.3989 
1.0687 
1.6435 
2.5008 
3.6253 
4.5615 
4.9210 
5.2686 

40 wt % (36.5 mol %) HCFC 142b + 60 wt % HCFC 22 
396.0' 384.128 
396.0. 386.139 
396.0. 386.127 
396.0 387.130 
395.8 392.865 
395.8 393.163 
395.4 413.111 
395.2 423.150 
395.0 433.171 
394.8 443.160 
315.9. 303.157 
315.6. 323.249 
315.3. 343.159 
315.0* 363.094 
314.7. 382.092 
314.5 393.148 
314.3 403.183 
314.2 413.163 
314.0 423.192 
313.8 433.179 
313.7 443.391 
314.6 387.184 
314.6 388.178 
314.5 389.191 
314.5 390.168 
314.5 391.182 
135.0. 303.139 

4.4934 
4.5636 
4.6321 
4.7066 
5.0961 
5.1177 
6.4185 
7.0616 
7.6955 
8.3253 
0.8483 
1.3880 
2.1232 
3.0943 
4.2726 
4.8788 
5.3732 
5.8494 
6.3164 
6.7739 
7.2423 
4.5780 
4.6307 
4.6814 
4.7332 
4.7832 
0.8229 

235.8 
235.7 
235.6 
235.5 
236.4. 
236.3 
236.3 
236.3 
236.3 
140.25 
140.1* 
139.9. 
139.8 
139.7 
139.5 
139.5 
139.4 
139.3 
139.2 
139.9. 
139.9. 
139.9. 
139.9* 
139.9 
139.9 
139.7 
139.6 
88.5' 
88.4. 
88.3 
88.3 
88.2 
88.3* 
88.3. 
88.3. 
88.3 
88.3 
88.2 
88.1 
88.1 
88.0 
88.0 
88.0 
87.9 
87.9 

134.9* 
134.8. 
134.6 
134.6 
134.5 
134.7. 
134.7. 
134.7. 
134.6. 
134.6 
134.4 
134.4 
134.2 
134.1 
85.1. 
85.1. 
85.0 
84.9 
84.9 
85.1 
85.2 
84.9 
84.8 
84.8 
84.7 
84.7 
84.6 

413.157 
423.062 
433.185 
443.184 
368.127 
370.109 
372.149 
374.151 
371.125 
303.057 
323.136 
343.105 
363.180 
383.174 
403.126 
413.181 
423.175 
433.078 
443.286 
349.145 
351.109 
352.122 
353.110 
354.099 
355.121 
373.171 
393.079 
297.487 
323.157 
343.141 
353.199 
373.155 
334.141 
335.162 
336.152 
337.166 
338.141 
363.094 
383.121 
393.143 
403.084 
413.066 
423.172 
433.099 
443.181 

323.126 
343.133 
363.139 
373.133 
383.138 
352.137 
359.132 
360.142 
361.165 
362.160 
393.073 
403.212 
433.174 
443.161 
323.135 
343.143 
363.143 
373.156 
383.187 
344.143 
345.141 
393.171 
403.198 
413.114 
423.148 
433.167 
443.205 

5.6129 
5.9510 
6.2896 
6.6188 
3.9599 
4.0801 
4.1620 
4.2380 
4.1205 
0.9976 
1.603 1 
2.4085 
3.1104 
3.4924 
3.8584 
4.0376 
4.2131 
4.3746 
4.5483 
2.6954 
2.7884 
2.8385 
2.8906 
2.9271 
2.9480 
3.3034 
3.6767 
0.8433 
1.5327 
2.0822 
2.1940 
2.4112 
1.9168 
1.9524 
1.9876 
2.0081 
2.0234 
2.3035 
2.5171 
2.6210 
2.7227 
2.8243 
2.9262 
3.0246 
3.1245 

1.3191 
2.1016 
2.7962 
2.9771 
3.1523 
2.3501 
2.6574 
2.7022 
2.7483 
2.7778 
3.3219 
3.4925 
3.9778 
4.1364 
1.2583 
1.8643 
2.0905 
2.1896 
2.2890 
1.8952 
1.9045 
2.3854 
2.4786 
2.5721 
2.6650 
2.7557 
2.8478 
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Table I (Continued) 
P* b / m 3  T, K P, MPa P, kg/m3 T, K P, MPa P, b / m s  T, K P, MPa 

1047.1. 
1046.3. 
1045.3 
1044.7 
1046.0. 
1046.0 
1045.9 
1045.8 
832.0. 
831.3. 
830.5. 
829.7. 
829.2. 
828.8 
828.3 
827.8 
829.2. 
829.2. 
829.1 
829.1 
662.9. 
662.3. 
661.7. 
661.12 
660.4. 
659.7 
659.3 
658.9 
660.2' 
660.2. 
660.1 
660.1 

1038.1' 
1037.5. 
1036.6 
1036.4 
1036.2 
1036.0 
1037.3' 
1037.3* 
1037.2 
1037.1 
1036.9 
825.0. 
824.2. 
823.4. 
822.6. 
821.8 
820.8 
822.2. 
822.0' 
822.0. 
821.9 
821.9 
821.5 
821.3 
655.4. 
654.82 
654.1* 
653.5. 
652.8. 
652.2 
651.4 
651.1 
652.5. 
652.4. 
652.4* 
652.3. 
652.3 
652.2 
651.8 
520.4. 
520.1' 
519.6* 
519.1. 
518.6. 

306.108 
323.113 
339.116 
348.137 
329.139 
330.157 
331.143 
333.124 
303.239 
323.142 
343.130 
363.142 
373.147 
383.154 
393.161 
402.151 
373.097 
375.132 
376.144 
377.134 
303.142 
323.142 
343.150 
363.163 
383.164 
403.159 
413.160 
423.099 
389.135 
390.174 
391.151 
392.162 

310.524 
323.131 
338.135 
340.156 
343.150 
346.096 
327.145 
328.040 
329.157 
330.046 
333.150 
303.278 
323.123 
343.106 
363.177 
383.161 
4 0 3.0 3 8 
373.152 
378.137 
379.060 
380.229 
381.117 
388.126 
393.105 
303.143 
323.234 
343.175 
363.121 
383.152 
403.190 
423.216 
433.151 
393.149 
396.116 
397.117 
398.195 
399.135 
401.165 
413.143 
313.089 
323.194 
343.167 
363.130 
383.155 

0.7640 
1.1681 
5.5901 
9.8392 
1.3423 
1.3950 
1.8553 
2.7868 
0.7087 
1.1676 
1.8130 
2.6867 
3.2268 
5.1192 
7.4505 
9.5776 
3.2227 
3.4021 
3.5354 
3.7570 
0.7072 
1.1631 
1.8029 
2.6720 
3.8128 
5.9524 
7.3399 
8.7596 
4.2203 
4.2827 
4.3574 
4.4802 

0.6488 
0.9171 
5.6271 
6.6161 
8.0753 
9.5173 
1.0113 
1.0353 
1.2370 
1.6733 
3.1929 
0.5449 
0.9172 
1.4473 
2.1791 
3.7606 
8.4549 
2.6305 
2.8829 
2.9313 
3.0791 
3.2826 
4.8960 
6.0665 
0.5438 
0.9179 
1.4485 
2.1736 
3.1421 
4.6738 
7.3554 
8.7238 
3.7332 
3.9081 
3.9990 
4.0774 
4.1716 
4.4118 
5.9844 
0.7116 
0.9118 
1.4442 
2.1670 
3.1289 

60 wt W (56.3 mol W )  HCFC 142b + 40 wt % HCFC 22 
660.0 393.158 4.6121 
526.7. 303.140 
526.2. 323.122 
525.75 343.149 
525.2. 363.149 
524.8. 378.142 
524.1 403.207 
523.8 413.216 
523.6 423.049 
523.3 433.182 
523.0 443.170 
524.5* 390.139 
524.4. 391.146 
524.4* 392.145 
189.7. 302.723 
189.5; 323.098 
189.4. 343.083 
189.2. 363.081 
189.0. 383.084 
188.8 403.084 
188.6 423.164 
188.5 433.154 
188.4 443.191 
189.0. 381.153 
189.0 384.122 
189.0 385.149 
189.0 386.106 
189.0 387.222 
188.9 389.095 
188.9 393.119 
188.7 413.142 
150.6* 313.600 

80 wt W (77.5 mol W )  HCFC 142b 
518.1 
517.8 
517.2 
517.0 
517.5 
518.2. 
518.2* 
518.2. 
518.1. 
518.1 
397.5. 
397.2. 
396.8. 
396.4. 
396.0. 
395.6 
395.4 
395.0 
394.8 
395.71 
395.7' 
395.72 
395.6* 
365.6. 
395.2 
315.8. 
315.5* 
315.2. 
314.9. 
314.6. 
314.3 
313.9 
313.8 
313.6 
314.3. 
314.3* 
314.3. 
314.3. 
314.2 
314.1 
199.1. 
198.9. 
198.7. 

403.565 
413.181 
433.176 
443.206 
423.141 
398.154 
399.141 
400.081 
401.168 
402.149 
304.082 
232.581 
343.142 
363.210 
383.125 
403.193 
413.193 
433.364 
443.395 
397.789 
399.120 
400.176 
401.154 
402.160 
423.202 
303.032 
323.486 
343.259 
363.153 
383.122 
403.191 
423.212 
433.192 
443.197 
399.084 
400.146 
401.119 
402.165 
405.11 1 
413.237 
323.321 
343.133 
363.147 

0.7039 
1.1591 
1.7982 
2.6598 
3.7896 
5.3336 
6.2506 
7.1751 
8.1204 
9.0700 
4.2469 
4.3189 
4.3923 
0.6756 
1.1126 
1.7065 
2.4857 
3.4874 
4.0346 
4.5400 
4.7924 
5.0407 
3.4030 
3.5203 
3.5478 
3.5776 
3.6057 
3.6573 
3.7691 
4.2982 
0.8741 

+ 20 wt W HCFC 22 
4.4256 
5.2527 
7.0467 
7.9659 
6.1371 
4.0441 
4.1100 
4.1750 
4.2528 
4.3129 
0.5519 
0.9137 
1.4281 
2.1411 
3.0834 
4.3144 
4.9656 
6.2528 
6.8882 
3.9643 
4.0513 
4.1223 
4.1859 
4.2575 
5.6062 
0.5349 
0.9096 
1.4232 
2.1230 
3.0579 
4.2556 
5.2266 
5.7023 
6.1723 
4.0084 
4.0726 
4.1363 
4.1986 
4.3440 
4.7450 
0.8942 
1.3961 
2.0820 

150.65 
150.4. 
150.3. 
150.1 
150.0 
149.9 
149.8 
149.8 
149.7 
150.2. 
150.2. 
150.2 
150.2 
150.2 
150.1 
95.1. 
95.0. 
94.9. 
94.8 
94.7 
94.6 
94.9. 
94.9. 
94.9. 
94.9. 
94.9 
94.8 
94.8 
94.6 
94.5 
94.5 
94.5 

198.5. 
198.3 
198.2 
198.1 
198.0 
197.9 
198.4. 
198.4 
198.4 
198.4 
114.9. 
114.8. 
114.7. 
114.62 
114.5 
114.4 
114.3 
114.2 
114.2 
114.1 
114.52 
114.5 
114.5 
114.5 
114.5 
114.4 
72.5. 
72.4. 
72.4. 
72.3 
72.3 
72.2 
72.3. 
72.3. 
72.3 
72.3 
12.3 
72.2 
72.2 
72.1 
72.1 
72.0 
72.0 

323.020 
343.203 
363.162 
383.010 
403.182 
413.157 
423.183 
433.176 
443.173 
374.147 
375.154 
376.185 
377.114 
379.181 
393.139 
310.096 
323.145 
343.108 
373.021 
383.142 
403.172 
351.125 
353.158 
355.113 
356.124 
357.138 
358.033 
360.128 
413.167 
423.178 
433.167 
443.174 

383.151 
403.176 
413.460 
423.246 
433.175 
443.217 
391.188 
392.077 
393.147 
394.136 
304.399 
323.111 
343.122 
363.183 
383.145 
402.926 
414.140 
423.069 
433.191 
443.109 
371.153 
372.104 
373.092 
374.140 
375.126 
393.114 
303.140 
323.846 
343.150 
363.160 
373.030 
383.101 
351.359 
352.112 
353.112 
354.092 
355.081 
393.155 
403.160 
413.168 
423.144 
433.166 
443.139 

1.0886 
1.6715 
2.4347 
3.1561 
3.5603 
3.7637 
3.9447 
4.1318 
4.3183 
2.9503 
2.9918 
3.0126 
3.0327 
3.0756 
3.3635 
0.7758 
1.0491 
1.5907 
2.2712 
2.3874 
2.6094 
1.8589 
1.9293 
1.9969 
2.0374 
2.0733 
2.0936 
2.1194 
2.7189 
2.8265 
2.9334 
3.0378 

2.9905 
3.7773 
4.0800 
4.3083 
4.5712 
4.8328 
3.4233 
3.4685 
3.4905 
3.5199 
0.5389 
0.8669 
1.3542 
2.0144 
2.5311 
2.8104 
2.9490 
3.0816 
3.2143 
3.3438 
2.3373 
2.3666 
2.3818 
2.3976 
2.4121 
2.6717 
0.6089 
0.8540 
1.3099 
1.6891 
1.7703 
1.8513 
1.5512 
1.5732 
1.6010 
1.6116 
1.6198 
1.9312 
2.0071 
2.0847 
2.1604 
2.2345 
2.3076 

oValues with an asterisk were measured at a state of vapor-liquid coexistence. The values of density and maas fraction in this state are only 
nominal. 
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et ai., including their calculated values, wMle other symbols 
indicate those by the present study. I t  should be noted, how- 
evw, that our dew and bubble points have been lnterpdated 80 
as to compare them along the common isotherms reported by 
Valtz et ai., in Figure 4. The broken curves and solid curves 
in Figure 4 indicate the bubble-point and dew-point curves 
calculated from the Raouit's law, respectively. 

Although the bubble-point pressure data at 372.5 and 348.4 
K by Vattz et ai. ( 12) are in good agreement wlth ow data, both 
data show lower pressure than the Raoutt's law. On the other 
hand, both sets of the dew- and bubble-point data agree well 
with the Raouit's law at 322.8 K. Our dewpoint pressure data 
show a good agreement with Raouit's law at 372.5 and 348.4 
K. 

Table 11. Determined Dew and Bubble Pointe 
P,  k / m a  T, K P, MPa 

20 wt % (17.7 mol %) HCFC 142b 
dew point 88.3 f 0.1 336.4 f 0.7 2.01 f 0.05 
dew point 139.9 f 0.1 353.3 f 0.9 2.91 f 0.06 
dew point 236.4 f 0.1 369.8 f 1.3 4.08 f 0.07 
dew point 297.4 f 0.1 375.9 f 1.4 4.57 h 0.08 
dew point 374.4 f 0.1 378.5 f 2.0 4.87 f 0.10 
dew point 471.3 f 0.1 378.1 h 2.5 4.89 f 0.15 
bubble point 619.3 f 0.1 377.1 h 1.2 4.86 f 0.09 
bubble point 779.9 f 0.1 369.9 f 0.7 4.31 f 0.07 
bubble point 983.1 f 0.1 342.9 f 0.6 2.55 * 0.06 

40 wt % (36.5 mol %) HCFC 142b 
dew point 85.1 f 0.1 343.7 f 0.5 1.89 f 0.04 
dew point 134.6 f 0.1 361.7 f 0.6 2.77 f 0.05 
dew point 314.6 f 0.1 386.0 f 1.6 4.53 f 0.09 
dew point 396.0 f 0.1 385.9 f 1.8 4.62 f 0.10 
bubble point 855.0 f 0.1 366.8 f 0.7 3.44 f 0.06 
bubble point 1078.5 f 0.1 321.5 f 0.4 1.38 f 0.05 

60 wt  % (56.3 mol %) HCFC 142b 
dew point 94.9 f 0.1 356.9 f 0.6 2.08 f 0.05 
dew point 150.2 f 0.1 375.3 f 0.7 3.01 f 0.05 
dew point 189.0 f 0.1 383.4 f 0.9 3.52 f 0.07 
bubble point 524.4 f 0.1 392.4 f 2.1 4.43 f 0.14 
bubble point 680.1 f 0.1 391.1 f 1.0 4.35 f 0.08 
bubble point 829.1 f 0.1 375.5 f 0.7 3.42 f 0.07 
bubble point 1046.0 f 0.1 329.2 f 0.5 1.39 f 0.06 

80 wt % (77.5 mol %) HCFC 142b 
dew point 72.3 f 0.1 352.9 f 0.6 1.60 f 0.05 
dew point 114.5 f 0.1 371.8 f 0.8 2.36 f 0.05 
dew point 198.4 f 0.1 391.8 f 0.9 3.46 f 0.06 
dew point 314.3 f 0.1 402.3 & 1.2 4.21 f 0.08 
dew point 395.6 f 0.1 402.4 f 2.0 4.26 f 0.09 
bubble point 518.1 f 0.1 401.7 f 1.4 4.28 f 0.10 
bubble point 652.3 f 0.1 398.6 f 0.8 4.08 f 0.07 
bubble point 822.0 f 0.1 379.5 f 0.5 2.95 f 0.06 
bubble point 1037.3 f 0.1 328.7 f 0.4 1.06 f 0.04 

60 wt % HCFC 142b locate at the position near the vapor 
pressure curve of CFC 12, as shown in Figure 3. 

For the HCFC 142b + HCFC 22 system, Valtz et ai. (12) 
reported the saturated liquid densities and bubble-point pres- 
sures along four isotherms, and then they calculated the satu- 
rated vapor densities and dew-point pressures with the aid of 
the Peng-Robinson equation. We prepared Figure 4 to com- 
pare our dew- and bubble-point data with values reported by 
Vattz et ai. along three isotherms, Le., 322.8, 348.4, and 372.5 
K. In Figure 4 solid symbols indicate values reported by Valtz 
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Binary Diffusion Coefficients of the Methanoi/Water System in the 
Temperature Range 30-40 OC 

Yong E. Lee and Sam F. Y. Li' 
Depertment of ", Illatlonet University of Sin&?iwWe, 10 Kent RMge Crescent, Republic of Singapore 051 1 

Introduction Measurements of the mutual dmwlon coe.nlcknt of the 

A knowledge of the transport properties of fluMs, i.e. the methad/water system have b8en performed by udng the 
'lrykr t-. Over viscosity, dlttusivity, and thermai conductivity, is frequently re- m' - rv 'Or *ea d Over the quired for designing new technological processes and also in 

research work. In particular, dmuskn is knportant in the design temperatwe r a g .  of 30-40 O C .  The system oxhblts a 

of chemical reactors, liquid/llquid extraction units, and absor- "un In the dmurlvlty as a functkn of compodtlon at 

bers, as well as dlstillatbn columns. In  addition, the study of constant temporatwe, wMch b characterlstk of 

ftuld-state theory, mass-transfer phenomena, and molecular alcohd/water mixtures. 
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