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2.5.3.1  Chlorofluoroalkanes, C1

Chlorotrifluoromethane [75-72-9] CClF3 MW = 104.46 515

Tc =  301.88 K [1975-ogu/tan-1]
ρc = 582.00 kg·m-3 [1975-ogu/tan-1]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 1.0032 (low temperature range), σc,w = 1.2385 (combined temperature ranges, weighted),
σc,uw = 1.8685 · 10-1 (combined temperature ranges, unweighted).

T = 203.13 to 375.00 K T = 375.00 to 471.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + … ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)]

[ρc + A(Tc -T ) + B(Tc - T )2 + C(Tc - T )3

+ D(Tc - T )4]
A 2.12780 · 103 1.17144
B -2.79241 -3.15161 · 10-2

C -3.01288 · 10-4 4.00708 · 10-4

D -8.59807 · 10-6 -1.87318 · 10-6

Table 2. Experimental values with uncertainties and deviation from calculated values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

105.00 1819.84 ± 1.00 -1.48 1964-cro/sco( ) 230.00 1360.80 ± 1.00 -2.08 1980-gel/por( )
145.00 1679.40 ± 1.00 -10.95 1964-cro/sco1) 240.00 1313.00 ± 1.00 -1.16 1980-gel/por( )
178.00 1570.81 ± 1.00 -1.90 1964-cro/sco( ) 250.00 1261.70 ± 1.00 -0.11 1980-gel/por( )
282.22 1043.98 ± 0.80 -0.09 1975-ogu/tan-1(∇) 260.00 1205.80 ± 2.00 0.91 1980-gel/por( )
286.55 1001.21 ± 0.80 -0.17 1975-ogu/tan-1(∇) 270.00 1143.80 ± 3.00 3.09 1980-gel/por( )
290.89 951.02 ± 1.00 0.19 1975-ogu/tan-1(∇) 280.00 1071.50 ± 4.00 7.68 1980-gel/por1)

295.07 890.39 ± 2.00 0.73 1975-ogu/tan-1(∇) 290.00 975.00 ± 4.00 12.97 1980-gel/por1)

298.63 816.06 ± 3.00 -0.40 1975-ogu/tan-1(∇) 100.00 1846.63 ± 1.50 9.68 1989-dil/van1)

300.54 749.46 ± 4.00 -3.82 1975-ogu/tan-1(∇) 110.00 1810.80 ± 1.50 5.26 1989-dil/van(∆)
130.00 1741.20 ± 1.00 0.40 1980-gel/por( ) 120.00 1775.70 ± 1.50 2.19 1989-dil/van(∆)
140.00 1707.00 ± 1.00 -0.36 1980-gel/por( ) 130.00 1741.02 ± 1.50 0.22 1989-dil/van(∆)
150.00 1672.50 ± 1.00 -0.64 1980-gel/por( ) 140.00 1706.55 ± 1.50 -0.81 1989-dil/van(∆)
160.00 1637.50 ± 1.00 -0.58 1980-gel/por( ) 150.00 1671.97 ± 1.50 -1.17 1989-dil/van(∆)
170.00 1601.90 ± 1.00 -0.24 1980-gel/por( ) 160.00 1637.08 ± 1.50 -1.00 1989-dil/van(∆)
180.00 1565.40 ± 1.00 0.14 1980-gel/por( ) 170.00 1601.57 ± 1.50 -0.57 1989-dil/van(∆)
190.00 1527.80 ± 1.00 0.41 1980-gel/por( ) 180.00 1565.11 ± 1.50 -0.15 1989-dil/van(∆)
200.00 1488.90 ± 1.00 0.42 1980-gel/por( ) 190.00 1527.71 ± 1.50 0.32 1989-dil/van(∆)
210.00 1449.50 ± 1.00 1.02 1980-gel/por( ) 200.00 1489.06 ± 1.50 0.58 1989-dil/van(∆)
220.00 1405.80 ± 1.00 -1.53 1980-gel/por( ) 210.00 1448.74 ± 1.50 0.26 1989-dil/van(∆)
1) Not included in Fig. 1.
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Chlorotrifluoromethane (cont.)

Table 2 (cont.)
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

220.00 1406.54 ± 1.50 -0.79 1989-dil/van(∆) 275.00 1103.92 ± 1.50 -0.44 1989-dil/van(∆)
230.00 1366.85 ± 1.50 3.97 1989-dil/van(∆) 280.00 1063.29 ± 1.50 -0.53 1989-dil/van(∆)
240.00 1314.30 ± 1.50 0.14 1989-dil/van(∆) 285.00 1017.12 ± 2.00 -0.26 1989-dil/van(∆)
250.00 1262.60 ± 1.50 0.79 1989-dil/van(∆) 290.00 962.28 ± 3.00 0.25 1989-dil/van(∆)
260.00 1205.46 ± 1.50 0.57 1989-dil/van(∆) 295.00 892.18 ± 4.00 1.34 1989-dil/van(∆)
265.00 1174.22 ± 1.50 0.26 1989-dil/van(∆) 300.00 780.31 ± 5.00 5.43 1989-dil/van(∆)
270.00 1140.59 ± 1.50 -0.12 1989-dil/van(∆)

Further references: [1952-alb/mar, 1971-str, 1973-jae, 1979-sha/li, 1982-mes/ric-1].

ρ
ρ

T
Fig. 1. The symbols show the deviation of the calculated from the experimental values from Table 2. The curves
above and below the zero line indicate the calculated error region of the recommended values given in Table 3. The
error bars represent the experimental errors. (Error bars smaller than the symbols are omitted for clarity of the figure.)
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Table 3. Recommended values (fit to the reliable experimental values according to the equations
               ρ = A + BT + CT 2  + DT 3 + … or  ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)][ρc + A(Tc -T )
                                                                            + B(Tc - T )2 + C(Tc - T )3 + D(Tc - T )4] ).

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

100.00 1836.95 ± 1.55 180.00 1565.26 ± 1.16 260.00 1204.89 ± 2.28
110.00 1805.54 ± 1.45 190.00 1527.39 ± 1.20 270.00 1140.71 ± 2.37
120.00 1773.51 ± 1.44 200.00 1488.48 ± 1.28 280.00 1063.82 ± 2.49
130.00 1740.80 ± 1.41 210.00 1448.48 ± 1.46 290.00 962.03 ± 2.65
140.00 1707.36 ± 1.35 220.00 1407.33 ± 1.80 293.15 919.84 ± 2.71
150.00 1673.14 ± 1.27 230.00 1362.88 ± 2.11 298.15 828.44 ± 2.82
160.00 1638.08 ± 1.20 240.00 1314.16 ± 2.15 300.00 774.88 ± 2.87
170.00 1602.14 ± 1.16 250.00 1261.81 ± 2.21

Dichlorodifluoromethane [75-71-8] CCl2F2 MW = 120.91 516

Tc =  385.01 K [1986-oka/uem]
ρc = 568.00 kg·m-3 [1986-oka/uem]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 3.4681 · 10-1 (low temperature range), σc,w = 4.7933 · 10-1 (combined temperature ranges, weighted),
σc,uw = 8.9792 · 10-2 (combined temperature ranges, unweighted).

T = 120.00 to 300.00 K T = 300.00 to 385.01 K
Coefficient ρ = A + BT + CT 2 + DT  3 + … ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)]

[ρc + A(Tc -T ) + B(Tc - T )2 + C(Tc - T )3

+ D(Tc - T )4]
A 2.20457 · 103 7.24804 · 10-1

B -3.97770 -1.34790 · 10-2

C 8.42463 · 10-3 1.40153 · 10-4

D -1.72043 · 10-5 -6.00620 · 10-7

Table 2. Experimental values with uncertainties and deviation from calculated values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

185.93 1645.00 ± 1.00 -0.65 1977-gun/kar(∆) 253.15 1458.90 ± 1.00 0.50 1978-kum/iwa( )
186.25 1643.00 ± 1.00 -1.81 1977-gun/kar1) 273.15 1396.80 ± 1.00 0.80 1978-kum/iwa( )
195.28 1621.00 ± 1.00 0.05 1977-gun/kar(∆) 293.15 1329.00 ± 1.00 -0.07 1978-kum/iwa( )
203.06 1600.00 ± 1.00 -0.18 1977-gun/kar(∆) 313.15 1253.10 ± 1.00 -2.00 1978-kum/iwa( )
211.19 1579.00 ± 1.00 0.79 1977-gun/kar(∆) 203.13 1601.00 ± 1.40 1.01 1986-oka/uem(∇)
221.29 1552.00 ± 1.00 1.54 1977-gun/kar1) 213.13 1573.00 ± 1.40 0.08 1986-oka/uem(∇)
230.58 1525.00 ± 1.00 0.61 1977-gun/kar(∆) 223.13 1545.00 ± 1.40 -0.34 1986-oka/uem(∇)
237.90 1504.00 ± 1.00 0.57 1977-gun/kar(∆) 233.13 1518.00 ± 1.40 0.87 1986-oka/uem(∇)
1) Not included in Fig. 1.
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Dichlorodifluoromethane (cont.)

Table 2. (cont.)
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

243.14 1488.00 ± 1.40 -0.18 1986-oka/uem(∇) 130.00 1791.93 ± 0.40 -0.11 1992-hae/kle-1( )
253.14 1459.00 ± 1.50 0.57 1986-oka/uem(∇) 140.00 1765.68 ± 0.40 0.08 1992-hae/kle-1( )
263.16 1427.00 ± 1.50 -0.69 1986-oka/uem(∇) 150.00 1739.56 ± 0.40 0.16 1992-hae/kle-1( )
273.12 1396.00 ± 1.50 -0.10 1986-oka/uem(∇) 160.00 1713.47 ± 0.40 0.13 1992-hae/kle-1( )
273.16 1397.00 ± 1.50 1.03 1986-oka/uem(∇) 170.00 1687.35 ± 0.40 0.05 1992-hae/kle-1( )
283.15 1363.00 ± 1.50 -0.16 1986-oka/uem(∇) 180.00 1661.07 ± 0.40 -0.13 1992-hae/kle-1( )
293.15 1329.00 ± 1.50 -0.07 1986-oka/uem(∇) 190.00 1634.64 ± 0.40 -0.29 1992-hae/kle-1( )
303.14 1293.00 ± 1.60 -0.58 1986-oka/uem(∇) 200.00 1607.96 ± 0.40 -0.42 1992-hae/kle-1( )
313.14 1254.00 ± 1.60 -1.14 1986-oka/uem(∇) 210.00 1580.89 ± 0.40 -0.56 1992-hae/kle-1( )
323.14 1214.00 ± 1.60 0.59 1986-oka/uem(∇) 220.00 1553.43 ± 0.40 -0.60 1992-hae/kle-1( )
333.13 1169.00 ± 1.60 0.94 1986-oka/uem(∇) 230.00 1525.45 ± 0.40 -0.58 1992-hae/kle-1( )
343.13 1118.00 ± 1.60 0.10 1986-oka/uem(∇) 240.00 1496.84 ± 0.40 -0.51 1992-hae/kle-1( )
348.14 1089.00 ± 1.70 -1.36 1986-oka/uem(∇) 250.00 1467.54 ± 0.40 -0.32 1992-hae/kle-1( )
353.14 1061.00 ± 1.70 0.22 1986-oka/uem(∇) 260.00 1437.34 ± 0.40 -0.15 1992-hae/kle-1( )
363.13 993.00 ± 1.70 0.21 1986-oka/uem(∇) 270.00 1406.09 ± 0.40 -0.02 1992-hae/kle-1( )
363.14 991.00 ± 1.70 -1.71 1986-oka/uem(∇) 280.00 1373.68 ± 0.40 0.05 1992-hae/kle-1( )
368.13 950.00 ± 1.70 -2.06 1986-oka/uem(∇) 290.00 1339.84 ± 0.40 -0.11 1992-hae/kle-1( )
373.16 903.00 ± 1.70 -0.49 1986-oka/uem(∇) 300.00 1304.29 ± 0.40 -0.67 1992-hae/kle-1( )
378.15 842.00 ± 1.70 0.35 1986-oka/uem(∇) 310.00 1266.64 ± 0.40 -0.92 1992-hae/kle-1( )
381.15 802.00 ± 1.70 11.79 1986-oka/uem1) 320.00 1226.38 ± 0.40 -0.50 1992-hae/kle-1( )
383.15 742.00 ± 2.00 2.21 1986-oka/uem(∇) 330.00 1182.77 ± 0.40 0.06 1992-hae/kle-1( )
120.00 1818.42 ± 0.40 -0.41 1992-hae/kle-1( ) 340.00 1134.75 ± 0.40 0.54 1992-hae/kle-1( )
1) Not included in Fig. 1.

Further references: [1931-bic/gil, 1951-mch/eis, 1971-str, 1973-jae, 1984-hig/oka, 1993-bey/des].

Table 3. Recommended values (fit to the reliable experimental values according to the equations
               ρ = A + BT + CT 2  + DT 3 + … or  ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)][ρc + A(Tc -T )
                                                                            + B(Tc - T )2 + C(Tc - T )3 + D(Tc - T )4] ).

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

120.00 1818.83 ± 0.74 220.00 1554.03 ± 0.83 300.00 1304.96 ± 1.16
130.00 1792.04 ± 0.68 230.00 1526.03 ± 0.87 310.00 1267.56 ± 1.34
140.00 1765.60 ± 0.63 240.00 1497.35 ± 0.91 320.00 1226.88 ± 1.38
150.00 1739.40 ± 0.60 250.00 1467.86 ± 0.94 330.00 1182.71 ± 1.43
160.00 1713.34 ± 0.62 260.00 1437.49 ± 0.98 340.00 1134.21 ± 1.50
170.00 1687.30 ± 0.66 270.00 1406.11 ± 1.02 350.00 1079.63 ± 1.60
180.00 1661.20 ± 0.69 280.00 1373.63 ± 1.06 360.00 1015.67 ± 1.76
190.00 1634.93 ± 0.72 290.00 1339.95 ± 1.10 370.00 935.10 ± 2.01
200.00 1608.38 ± 0.76 293.15 1329.07 ± 1.12 380.00 812.05 ± 2.47
210.00 1581.45 ± 0.79 298.15 1311.53 ± 1.15
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ρ
ρ

T
Fig. 1. The symbols show the deviation of the calculated from the experimental values from Table 2. The curves
above and below the zero line indicate the calculated error region of the recommended values given in Table 3. The
error bars represent the experimental errors. (Error bars smaller than the symbols are omitted for clarity of the figure.)

Trichlorofluoromethane [75-69-4] CCl3F MW = 137.37 517

Tc =  471.15 K [1986-oka/uem]
ρc = 554.00 kg·m-3 [1986-oka/uem]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 5.8769 · 10-1 (low temperature range), σc,w = 7.0950 · 10-1 (combined temperature ranges, weighted),
σc,uw = 1.2517 · 10-1 (combined temperature ranges, unweighted).

T = 203.13 to 375.00 K T = 375.00 to 471.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + … ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)]

[ρc + A(Tc -T ) + B(Tc - T )2 + C(Tc - T )3

+ D(Tc - T )4]
A 2.30343 · 103 1.45311
B -4.27436 -3.45498 · 10-2

C 8.77331 · 10-3 3.75230 · 10-4

D -1.25686 · 10-5 -1.46833 · 10-6

cont.
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Trichlorofluoromethane (cont.)

Table 2. Experimental values with uncertainties and deviation from calculated values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp ca

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

243.95 1599.00 ± 1.50 -1.34 1940-ben/mch-3(∆) 303.15 1464.00 ± 1.60 0.23 1986-oka/uem( )
273.15 1534.20 ± 1.50 -0.12 1940-ben/mch-3(∆) 313.14 1439.00 ± 1.60 -0.31 1986-oka/uem( )
291.97 1490.50 ± 1.50 -0.01 1940-ben/mch-3(∆) 318.13 1428.00 ± 1.60 1.13 1986-oka/uem( )
299.25 1473.30 ± 1.50 0.13 1940-ben/mch-3(∆) 323.15 1414.00 ± 1.60 -0.20 1986-oka/uem( )
313.65 1437.90 ± 1.50 -0.15 1940-ben/mch-3(∆) 333.13 1389.00 ± 1.60 0.52 1986-oka/uem( )
321.95 1417.30 ± 1.50 0.05 1940-ben/mch-3(∆) 343.14 1363.00 ± 1.60 1.07 1986-oka/uem( )
332.41 1390.40 ± 1.50 0.04 1940-ben/mch-3(∆) 353.14 1335.00 ± 1.70 0.43 1986-oka/uem( )
365.60 1298.60 ± 1.50 -0.60 1940-ben/mch-3(∆) 353.14 1335.00 ± 1.70 0.43 1986-oka/uem( )
399.83 1189.10 ± 1.50 2.25 1940-ben/mch-3(∆) 358.12 1320.00 ± 1.70 -0.61 1986-oka/uem( )
425.95 1083.70 ± 2.00 1.78 1940-ben/mch-3(∆) 363.13 1306.00 ± 1.70 -0.33 1986-oka/uem( )
443.15 991.70 ± 2.00 -1.50 1940-ben/mch-3(∆) 363.15 1306.00 ± 1.70 -0.27 1986-oka/uem( )
456.55 896.50 ± 3.00 1.59 1940-ben/mch-3(∆) 373.14 1276.00 ± 1.70 -1.05 1986-oka/uem( )
464.05 817.00 ± 3.00 4.70 1940-ben/mch-31) 383.16 1244.00 ± 1.70 -1.63 1986-oka/uem( )
203.13 1691.00 ± 1.50 -0.84 1986-oka/uem( ) 393.14 1211.00 ± 1.70 -0.17 1986-oka/uem( )
213.13 1669.00 ± 1.50 -0.28 1986-oka/uem( ) 403.13 1175.00 ± 1.80 0.45 1986-oka/uem( )
223.12 1647.00 ± 1.50 0.11 1986-oka/uem( ) 413.14 1136.00 ± 1.80 0.14 1986-oka/uem( )
233.13 1625.00 ± 1.50 0.48 1986-oka/uem( ) 423.13 1093.00 ± 1.80 -1.38 1986-oka/uem( )
243.14 1603.00 ± 1.50 0.84 1986-oka/uem( ) 423.14 1093.00 ± 1.80 -1.34 1986-oka/uem( )
253.15 1580.00 ± 1.50 0.29 1986-oka/uem( ) 433.16 1047.00 ± 1.80 -0.86 1986-oka/uem( )
263.16 1558.00 ± 1.50 0.89 1986-oka/uem( ) 443.16 994.00 ± 2.00 0.86 1986-oka/uem( )
273.15 1535.00 ± 1.50 0.68 1986-oka/uem( ) 453.16 926.00 ± 3.00 2.18 1986-oka/uem( )
273.30 1534.00 ± 1.50 0.02 1986-oka/uem( ) 298.25 1475.48 ± 1.00 -0.09 1990-cha/val( )
278.14 1523.00 ± 1.50 0.17 1986-oka/uem( ) 348.15 1348.06 ± 1.00 -0.27 1990-cha/val( )
283.14 1511.00 ± 1.50 -0.24 1986-oka/uem( ) 373.25 1267.23 ± 1.00 -9.49 1990-cha/val1)

288.14 1499.00 ± 1.50 -0.54 1986-oka/uem( ) 293.15 1487.23 ± 0.60 -0.49 1990-hah/ngu(∇)
293.13 1488.00 ± 1.50 0.23 1986-oka/uem( )
1) Not included in Fig. 1.

Further references: [1967-kle, 1973-jae, 1982-mes/ric, 1997-def/mol].

Table 3. Recommended values (fit to the reliable experimental values according to the equations
               ρ = A + BT + CT 2  + DT 3 + … or  ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)][ρc + A(Tc -T )
                                                                            + B(Tc - T )2 + C(Tc - T )3 + D(Tc - T )4] ).

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

200.00 1698.94 ± 2.13 240.00 1609.18 ± 1.67 280.00 1518.53 ± 1.40
210.00 1676.32 ± 1.91 250.00 1586.79 ± 1.61 290.00 1495.16 ± 1.36
220.00 1653.87 ± 1.79 260.00 1564.27 ± 1.54 293.15 1487.72 ± 1.35
230.00 1631.51 ± 1.72 270.00 1541.54 ± 1.47 298.15 1475.81 ± 1.35
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Table 3. (cont.)
T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

300.00 1471.37 ± 1.35 360.00 1315.28 ± 1.89 420.00 1107.78 ± 3.07
310.00 1447.06 ± 1.36 370.00 1286.34 ± 2.19 430.00 1063.22 ± 3.20
320.00 1422.17 ± 1.40 380.00 1255.95 ± 2.77 440.00 1011.63 ± 3.37
330.00 1396.63 ± 1.46 390.00 1222.27 ± 2.82 450.00 947.90 ± 3.60
340.00 1370.34 ± 1.56 400.00 1186.22 ± 2.88 460.00 861.04 ± 3.92
350.00 1343.25 ± 1.69 410.00 1148.24 ± 2.97 470.00 687.56 ± 4.39

ρ
ρ

T

Fig. 1. The symbols show the deviation of the calculated from the experimental values from Table 2. The curves
above and below the zero line indicate the calculated error region of the recommended values given in Table 3. The
error bars represent the experimental errors. (Error bars smaller than the symbols are omitted for clarity of the figure.)
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Chlorodifluoromethane [75-45-6] CHClF2 MW = 86.47 518

Tc =  369.32 K [1986-oka/uem]
ρc = 515.00 kg·m-3 [1986-oka/uem]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 3.2470 · 10-1 (low temperature range), σc,w = 7.8022 · 10-1 (combined temperature ranges, weighted),
σc,uw = 9.1218 · 10-2 (combined temperature ranges, unweighted).

T = 120.00 to 295.00 K T = 295.00 to 369.32 K
Coefficient ρ = A + BT + CT 2 + DT  3 + … ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)]

[ρc + A(Tc -T ) + B(Tc - T )2 + C(Tc - T )3

+ D(Tc - T )4]
A 2.09137 · 103 2.61938
B -3.95015 -7.95043 · 10-2

C 8.69376 · 10-3 1.08910 · 10-3

D -1.86322 · 10-5 -5.38433 · 10-6

Table 2. Experimental values with uncertainties and deviation from calculated values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

323.10 1080.99 ± 1.00 -0.48 1983-rou/ric( ) 283.16 1247.00 ± 1.50 0.11 1986-oka/uem1)

348.10 932.48 ± 1.00 -2.48 1983-rou/ric( ) 293.15 1211.00 ± 1.50 -0.11 1986-oka/uem( )
355.68 872.10 ± 3.00 4.83 1984-hig/oka( ) 303.16 1171.00 ± 2.00 -0.84 1986-oka/uem1)

358.19 847.40 ± 3.00 7.82 1984-hig/oka( ) 313.15 1129.00 ± 2.00 1.06 1986-oka/uem1)

361.38 808.40 ± 3.00 9.99 1984-hig/oka1) 323.16 1083.00 ± 2.00 1.82 1986-oka/uem( )
364.24 763.00 ± 3.00 10.46 1984-hig/oka1) 333.14 1030.00 ± 2.00 -0.45 1986-oka/uem( )
367.86 675.60 ± 3.00 11.89 1984-hig/oka1) 343.15 969.00 ± 2.00 -1.58 1986-oka/uem( )
368.33 655.40 ± 4.00 11.04 1984-hig/oka1) 348.14 935.00 ± 2.00 0.35 1986-oka/uem( )
368.84 625.90 ± 4.00 10.57 1984-hig/oka1) 353.15 893.00 ± 3.00 0.87 1986-oka/uem1)

369.28 570.50 ± 4.00 12.38 1984-hig/oka1) 353.16 893.00 ± 3.00 0.97 1986-oka/uem1)

369.30 543.00 ± 4.00 -6.17 1984-hig/oka1) 358.14 846.00 ± 3.00 5.83 1986-oka/uem( )
369.32 523.30 ± 4.00 8.30 1984-hig/oka1) 358.15 850.00 ± 3.00 9.95 1986-oka/uem1)

369.35 591.40 ± 4.00 76.51 1984-hig/oka1) 363.14 781.00 ± 4.00 9.45 1986-oka/uem1)

203.15 1492.00 ± 1.50 0.52 1986-oka/uem( ) 363.15 783.00 ± 4.00 11.61 1986-oka/uem1)

213.14 1466.00 ± 1.50 2.03 1986-oka/uem1) 366.14 732.00 ± 4.00 18.63 1986-oka/uem1)

223.14 1435.00 ± 1.50 -0.80 1986-oka/uem( ) 366.15 729.00 ± 4.00 15.87 1986-oka/uem1)

233.15 1408.00 ± 1.50 1.16 1986-oka/uem( ) 368.14 673.00 ± 4.00 20.27 1986-oka/uem1)

243.13 1376.00 ± 1.50 -1.10 1986-oka/uem( ) 310.00 1143.10 ± 1.50 0.99 1991-fuk/uem-2( )
253.15 1347.00 ± 1.50 0.74 1986-oka/uem( ) 320.00 1097.60 ± 1.50 1.35 1991-fuk/uem-2( )
273.15 1282.00 ± 1.50 0.69 1986-oka/uem( ) 330.00 1047.50 ± 1.50 0.43 1991-fuk/uem-2( )
273.19 1283.00 ± 1.50 1.82 1986-oka/uem1) 340.00 990.40 ± 1.50 -0.45 1991-fuk/uem-2( )
1) Not included in Fig. 1.
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Table 2. (cont.)
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

350.00 920.10 ± 2.00 0.35 1991-fuk/uem-2( ) 160.00 1605.85 ± 0.60 0.26 1992-hae/kle-1( )
360.00 823.60 ± 3.00 6.39 1991-fuk/uem-2( ) 170.00 1579.73 ± 0.60 0.18 1992-hae/kle-1( )
275.79 1272.20 ± 1.00 -0.17 1991-yok/tak(∆) 180.00 1553.39 ± 0.60 0.03 1992-hae/kle-1( )
280.42 1256.90 ± 1.00 0.45 1991-yok/tak(∆) 190.00 1526.70 ± 0.60 -0.19 1992-hae/kle-1( )
283.71 1244.90 ± 1.00 -0.06 1991-yok/tak(∆) 200.00 1499.75 ± 0.60 -0.28 1992-hae/kle-1( )
286.51 1235.30 ± 1.00 0.24 1991-yok/tak(∆) 210.00 1472.31 ± 0.60 -0.37 1992-hae/kle-1( )
290.13 1221.80 ± 1.00 -0.28 1991-yok/tak(∆) 220.00 1444.35 ± 0.60 -0.37 1992-hae/kle-1( )
293.37 1209.90 ± 1.00 -0.40 1991-yok/tak(∆) 230.00 1415.73 ± 0.60 -0.31 1992-hae/kle-1( )
294.51 1205.50 ± 1.00 -0.62 1991-yok/tak(∆) 240.00 1386.35 ± 0.60 -0.17 1992-hae/kle-1( )
299.53 1186.00 ± 1.50 -0.81 1991-yok/tak(∆) 250.00 1356.09 ± 0.60 0.02 1992-hae/kle-1( )
301.91 1176.30 ± 1.50 -0.78 1991-yok/tak(∆) 260.00 1324.79 ± 0.60 0.24 1992-hae/kle-1( )
303.82 1168.80 ± 2.00 -0.25 1991-yok/tak1) 270.00 1292.17 ± 0.80 0.30 1992-hae/kle-1( )
305.73 1161.00 ± 2.00 0.13 1991-yok/tak1) 280.00 1258.05 ± 0.80 0.14 1992-hae/kle-1( )
263.44 1314.20 ± 1.00 0.76 1992-def/mor(∇) 290.00 1222.10 ± 1.00 -0.45 1992-hae/kle-1( )
274.16 1278.60 ± 1.00 0.70 1992-def/mor(∇) 300.00 1183.84 ± 1.00 -1.08 1992-hae/kle-1( )
283.22 1246.70 ± 1.00 0.02 1992-def/mor(∇) 310.00 1142.69 ± 1.50 0.58 1992-hae/kle-1( )
293.28 1209.80 ± 1.00 -0.83 1992-def/mor(∇) 320.00 1097.70 ± 1.50 1.45 1992-hae/kle-1( )
303.50 1169.80 ± 1.50 -0.61 1992-def/mor(∇) 330.00 1047.63 ± 2.00 0.56 1992-hae/kle-1( )
313.29 1128.20 ± 1.50 0.89 1992-def/mor(∇) 340.00 989.93 ± 2.00 -0.92 1992-hae/kle-1( )
323.30 1081.60 ± 1.50 1.10 1992-def/mor(∇) 299.73 1184.24 ± 1.00 -1.77 1994-nie/van( )
333.15 1030.40 ± 2.00 0.01 1992-def/mor(∇) 301.40 1177.66 ± 1.00 -1.53 1994-nie/van( )
343.21 969.50 ± 2.00 -0.68 1992-def/mor(∇) 311.44 1136.27 ± 1.50 0.60 1994-nie/van( )
353.19 893.90 ± 3.00 2.15 1992-def/mor1) 332.01 1036.74 ± 1.50 0.22 1994-nie/van( )
363.22 780.60 ± 4.00 10.37 1992-def/mor1) 343.00 971.02 ± 2.00 -0.56 1994-nie/van( )
120.00 1709.92 ± 0.60 -0.43 1992-hae/kle-1( ) 353.67 889.53 ± 3.00 2.30 1994-nie/van1)

130.00 1683.84 ± 0.60 -0.00 1992-hae/kle-1( ) 360.55 817.50 ± 4.00 7.58 1994-nie/van1)

140.00 1657.81 ± 0.60 0.19 1992-hae/kle-1( ) 364.24 765.19 ± 4.00 12.65 1994-nie/van1)

150.00 1631.86 ± 0.60 0.29 1992-hae/kle-1( )
1) Not included in Fig. 1.

Further references: [1940-ben/mch-3, 1968-zan, 1973-jae, 1977-gun/kar, 1978-kum/iwa, 1980-gel/por,
1982-mes/ric, 1984-tak/ogu, 1985-koh/kra, 1986-val/lau, 1989-zhi/jia, 1992-wan/liu, 1994-lau/ric-3,
1997-def/mol].

Table 3. Recommended values (fit to the reliable experimental values according to the equations
               ρ = A + BT + CT 2  + DT 3 + … or  ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)][ρc + A(Tc -T )
                                                                            + B(Tc - T )2 + C(Tc - T )3 + D(Tc - T )4] ).

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

120.00 1710.35 ± 0.81 150.00 1631.57 ± 0.72 180.00 1553.36 ± 0.76
130.00 1683.84 ± 0.73 160.00 1605.59 ± 0.73 190.00 1526.89 ± 0.78
140.00 1657.62 ± 0.71 170.00 1579.55 ± 0.75 200.00 1500.03 ± 0.80
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Chlorodifluoromethane (cont.)

Table 3. (cont.)
T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

210.00 1472.68 ± 0.83 270.00 1291.87 ± 1.07 310.00 1142.11 ± 1.81
220.00 1444.72 ± 0.86 280.00 1257.91 ± 1.12 320.00 1096.25 ± 1.92
230.00 1416.04 ± 0.90 290.00 1222.55 ± 1.19 330.00 1047.07 ± 2.07
240.00 1386.52 ± 0.94 293.15 1211.11 ± 1.22 340.00 990.85 ± 2.27
250.00 1356.07 ± 0.98 298.15 1192.30 ± 1.71 350.00 919.75 ± 2.54
260.00 1324.55 ± 1.02 300.00 1184.92 ± 1.72 360.00 817.21 ± 2.95

ρ
ρ

T

Fig. 1. The symbols show the deviation of the calculated from the experimental values from Table 2. The curves
above and below the zero line indicate the calculated error region of the recommended values given in Table 3. The
error bars represent the experimental errors. (Error bars smaller than the symbols are omitted for clarity of the figure.)
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Dichlorofluoromethane [75-43-4] CHCl2F MW = 102.92 519

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 4.7551 (combined temperature ranges,
weighted), σc,uw   = 2.5439 (combined
temperature ranges, unweighted).

T = 244.20 to 441.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 2.19743 · 103

B -1.49797 · 10-4

C -3.34023 · 10-2

D 1.23891 · 10-4

E -1.45503 · 10-7

Table 2. Experimental values with uncertainties and deviation from calculated values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

244.20 1490.70 ± 1.00 -1.51 1940-ben/mch-3( ) 393.75 1083.80 ± 1.00 -0.52 1940-ben/mch-3( )
288.03 1390.50 ± 1.00 5.25 1940-ben/mch-3( ) 414.45 991.80 ± 1.00 5.20 1940-ben/mch-3( )
324.95 1298.80 ± 1.00 -0.18 1940-ben/mch-3( ) 431.05 896.50 ± 1.00 6.16 1940-ben/mch-3( )
363.35 1189.30 ± 1.00 -5.16 1940-ben/mch-3( ) 441.15 813.20 ± 1.50 -9.24 1940-ben/mch-31)

1) Not included in Fig. 1.

Table 3. Recommended values (fit to the reliable experimental values according to the equations
               ρ = A + BT + CT 2  + DT 3 + … or  ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)][ρc + A(Tc -T )
                                                                            + B(Tc - T )2 + C(Tc - T )3 + D(Tc - T )4] ).

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

240.00 1503.33 ± 5.01 300.00 1357.64 ± 4.46 380.00 1138.25 ± 3.99
250.00 1477.16 ± 4.83 310.00 1334.49 ± 4.38 390.00 1099.80 ± 4.03
260.00 1451.98 ± 4.71 320.00 1310.91 ± 4.31 400.00 1057.10 ± 4.10
270.00 1427.63 ± 4.63 330.00 1286.56 ± 4.16 410.00 1009.52 ± 4.19
280.00 1403.94 ± 4.59 340.00 1261.05 ± 4.09 420.00 956.38 ± 4.39
290.00 1380.70 ± 4.56 350.00 1233.94 ± 4.02 430.00 896.97 ± 4.76
293.15 1373.43 ± 4.53 360.00 1204.77 ± 3.99 440.00 830.56 ± 5.21
298.15 1361.90 ± 4.50 370.00 1173.05 ± 3.98 450.00 756.37 ± 5.74

cont.
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Dichlorofluoromethane (cont.)

ρ
ρ

T

Fig. 1. The symbols show the deviation of the calculated from the experimental values from Table 2. The curves
above and below the zero line indicate the calculated error region of the recommended values given in Table 3. The
error bars represent the experimental errors. (Error bars smaller than the symbols are omitted for clarity of the figure.)

Chlorofluoromethane [593-70-4] CH2ClF MW = 68.48 520

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 6.2107 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 2.9838 · 10-1 (combined
temperature ranges, unweighted).

T = 192.20 to 314.55 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.81368 · 103

B -1.55173
C -1.88838 · 10-3

cont.
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Table 2. Experimental values with uncertainties and deviation from calculated values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

192.20 1446.20 ± 0.50 0.52 1970-phi/mur( ) 270.66 1256.10 ± 0.60 0.75 1970-phi/mur( )
210.93 1392.40 ± 0.50 -9.96 1970-phi/mur1) 284.16 1221.00 ± 0.60 0.74 1970-phi/mur( )
225.88 1365.90 ± 0.50 -0.92 1970-phi/mur( ) 299.75 1179.00 ± 1.00 0.12 1970-phi/mur( )
241.03 1329.70 ± 0.50 -0.26 1970-phi/mur( ) 314.55 1137.40 ± 1.00 -1.34 1970-phi/mur( )
255.39 1294.60 ± 0.50 0.39 1970-phi/mur( )

ρ
ρ

T

Fig. 1. The symbols show the deviation of the calculated from the experimental values from Table 2. The curves
above and below the zero line indicate the calculated error region of the recommended values given in Table 3. The
error bars represent the experimental errors. (Error bars smaller than the symbols are omitted for clarity of the figure.)

cont.
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Chlorofluoromethane (cont.)

Table 3. Recommended values (fit to the reliable experimental values according to the equations
               ρ = A + BT + CT 2  + DT 3 + … or  ρ = [1 + 1.75(1 - T/Tc)1/3 + 0.75(1 - T/Tc)][ρc + A(Tc -T )
                                                                            + B(Tc - T )2 + C(Tc - T )3 + D(Tc - T )4] ).

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

T
K

ρ σ±
⋅ −

fit

kg m 3

190.00 1450.68 ± 0.81 250.00 1307.72 ± 0.51 298.15 1183.17 ± 0.93
200.00 1427.80 ± 0.76 260.00 1282.57 ± 0.49 300.00 1178.20 ± 0.98
210.00 1404.54 ± 0.70 270.00 1257.05 ± 0.51 310.00 1151.17 ± 1.33
220.00 1380.90 ± 0.64 280.00 1231.14 ± 0.58 320.00 1123.75 ± 1.79
230.00 1356.89 ± 0.59 290.00 1204.86 ± 0.73
240.00 1332.49 ± 0.55 293.15 1196.51 ± 0.80
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