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2.5.3.2  Chlorofluoroalkanes, C2

Chloropentafluoroethane [76-15-3] C2ClF5 MW = 154.47 521

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 1.6406 (combined temperature ranges,
weighted), σc,uw   = 5.9289 · 10-1 (combined
temperature ranges, unweighted).

T = 197.41 to 340.77 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 3.91570 · 103

B -2.42102 · 101

C 9.09352 · 10-2

D -1.31858 · 10-4

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)

197.41 1665.40 ± 10.00 -0.35 1966-mea/ros( ) 308.13 1233.50 ± 10.00 1.47 1966-mea/ros( )
253.31 1476.20 ± 10.00 1.46 1966-mea/ros( ) 312.75 1207.40 ± 10.00 2.51 1966-mea/ros( )
264.50 1434.10 ± 10.00 0.13 1966-mea/ros( ) 318.14 1174.40 ± 10.00 2.94 1966-mea/ros( )
280.32 1368.50 ± 10.00 -1.72 1966-mea/ros( ) 327.79 1108.30 ± 10.00 1.85 1966-mea/ros( )
290.11 1325.20 ± 10.00 -0.77 1966-mea/ros( ) 335.66 1049.90 ± 12.00 1.77 1966-mea/ros( )
298.14 1284.20 ± 10.00 -2.09 1966-mea/ros( ) 338.30 1025.60 ± 12.00 -1.82 1966-mea/ros( )
303.12 1258.40 ± 10.00 -1.57 1966-mea/ros( ) 340.77 1003.70 ± 14.00 -3.81 1966-mea/ros( )
Further references: [1977-gun/kar].

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 1694.1 ± 12.4 260.00 1450.7 ± 10.2 310.00 1221.2 ± 11.4
200.00 1656.2 ± 11.6 270.00 1412.7 ± 10.4 320.00 1159.5 ± 12.0
210.00 1620.7 ± 10.9 280.00 1371.6 ± 10.6 330.00 1090.6 ± 13.1
220.00 1586.7 ± 10.6 290.00 1326.5 ± 10.8 340.00 1013.8 ± 14.3
230.00 1553.5 ± 10.4 293.15 1311.3 ± 10.8 350.00 928.3 ± 15.4
240.00 1520.3 ± 10.3 298.15 1286.2 ± 10.9
250.00 1486.3 ± 10.1 300.00 1276.6 ± 10.9
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Chloropentafluoroethane (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.)

1,1-Dichloro-1,2,2,2-tetrafluoroethane [374-07-2] C2Cl2F4 MW = 170.92 522

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 2.2568 (combined temperature ranges,
weighted), σc,uw   = 9.8981 · 10-1 (combined
temperature ranges, unweighted).

T = 228.73 to 382.35 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.51095 · 103

B 2.95328
C -1.03765 · 10-2

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 calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

228.73 1643.00 ± 1.50 -0.58 1955-mea/sta( ) 347.24 1290.00 ± 1.70 4.70 1955-mea/sta( )
242.76 1618.00 ± 1.50 1.62 1955-mea/sta( ) 372.02 1174.00 ± 2.00 0.46 1955-mea/sta( )
260.61 1577.00 ± 1.50 1.14 1955-mea/sta( ) 382.35 1120.00 ± 2.00 -3.19 1955-mea/sta( )
281.52 1517.00 ± 1.50 -2.99 1955-mea/sta( ) 390.35 1068.00 ± 3.00 -14.67 1955-mea/sta1)

302.39 1454.00 ± 1.50 -1.17 1955-mea/sta( ) 401.35 983.00 ± 3.00 -41.79 1955-mea/sta1)

330.08 1363.00 ± 1.50 7.78 1955-mea/sta1)

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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1,1-Dichloro-1,2,2,2-tetrafluoroethane (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

220.00 1658.45 ± 2.29 290.00 1494.74 ± 1.50 340.00 1315.55 ± 1.45
230.00 1641.29 ± 2.11 293.15 1484.98 ± 1.48 350.00 1273.48 ± 1.61
240.00 1622.05 ± 1.95 298.15 1469.07 ± 1.45 360.00 1229.34 ± 1.91
250.00 1600.74 ± 1.83 300.00 1463.05 ± 1.44 370.00 1183.13 ± 2.35
260.00 1577.35 ± 1.72 310.00 1429.29 ± 1.40 380.00 1134.83 ± 2.95
270.00 1551.89 ± 1.63 320.00 1393.45 ± 1.37 390.00 1084.47 ± 3.71
280.00 1524.35 ± 1.56 330.00 1355.54 ± 1.38

1,2-Dichloro-1,1,2,2-tetrafluoroethane [76-14-2] C2Cl2F4 MW = 170.92 523

Tc =  418.85 K [1986-oka/uem]
ρc = 581.80 kg·m-3 [1986-oka/uem]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 1.5035 (low temperature range), σc,w = 2.2312 (combined temperature ranges, weighted),
σc,uw = 3.2028 · 10-1 (combined temperature ranges, unweighted).

T = 203.14 to 325.00 K T = 325.00 to 418.85 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 2.05668 · 103 2.06691
B -9.30291 · 10-1 -5.53123 · 10-2

C -3.64975 · 10-3 6.34139 · 10-4

D -2.56810 · 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)

273.15 1531.20 ± 2.00 0.94 1934-loc/bro(∆) 241.76 1616.10 ± 2.00 -2.35 1960-mar( )
298.15 1455.00 ± 2.00 0.13 1934-loc/bro(∆) 273.19 1530.08 ± 2.00 -0.06 1960-mar( )
308.15 1422.00 ± 2.00 -1.44 1934-loc/bro(∆) 286.76 1490.68 ± 2.00 0.90 1960-mar( )
195.96 1721.51 ± 2.00 -12.72 1960-mar1) 303.67 1438.78 ± 2.00 1.17 1960-mar( )
235.91 1628.92 ± 2.00 -5.17 1960-mar1) 308.27 1424.20 ± 2.00 1.14 1960-mar( )
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)

319.12 1388.64 ± 2.00 0.52 1960-mar( ) 243.14 1615.00 ± 1.40 0.28 1986-oka/uem( )
344.05 1298.78 ± 2.00 1.84 1960-mar( ) 253.14 1586.00 ± 1.50 -1.31 1986-oka/uem( )
369.48 1189.37 ± 2.00 1.89 1960-mar( ) 263.12 1559.00 ± 1.50 -0.22 1986-oka/uem( )
388.86 1083.81 ± 3.00 -0.56 1960-mar( ) 273.15 1531.00 ± 1.50 0.74 1986-oka/uem( )
401.16 991.86 ± 4.00 0.11 1960-mar( ) 273.17 1530.00 ± 1.50 -0.20 1986-oka/uem( )
409.44 906.01 ± 4.00 4.37 1960-mar( ) 283.16 1502.00 ± 1.50 1.38 1986-oka/uem( )
410.16 896.55 ± 4.00 4.70 1960-mar( ) 293.15 1472.00 ± 1.50 1.69 1986-oka/uem( )
415.36 813.26 ± 4.00 12.48 1960-mar1) 303.15 1440.00 ± 1.60 0.75 1986-oka/uem( )
418.00 724.36 ± 4.00 10.67 1960-mar1) 313.15 1408.00 ± 1.60 0.55 1986-oka/uem( )
418.78 639.14 ± 4.00 1.03 1960-mar( ) 323.14 1374.00 ± 1.60 -0.96 1986-oka/uem( )
208.05 1701.40 ± 1.50 -3.75 1982-wil/hul(∇) 333.13 1340.00 ± 1.60 0.05 1986-oka/uem( )
247.79 1600.10 ± 1.50 -1.97 1982-wil/hul(∇) 343.14 1301.00 ± 1.60 0.36 1986-oka/uem( )
283.56 1501.30 ± 1.50 1.88 1982-wil/hul(∇) 353.15 1262.00 ± 1.70 2.82 1986-oka/uem( )
315.89 1399.80 ± 1.50 1.19 1982-wil/hul(∇) 353.16 1261.00 ± 1.70 1.86 1986-oka/uem( )
315.98 1400.10 ± 1.50 1.78 1982-wil/hul(∇) 363.14 1218.00 ± 1.70 1.86 1986-oka/uem( )
344.03 1299.30 ± 1.50 2.28 1982-wil/hul(∇) 363.15 1218.00 ± 1.70 1.91 1986-oka/uem( )
344.08 1299.10 ± 1.50 2.28 1982-wil/hul(∇) 373.16 1170.00 ± 1.70 -0.09 1986-oka/uem( )
367.28 1199.30 ± 2.00 1.72 1982-wil/hul(∇) 383.13 1116.00 ± 2.00 -2.49 1986-oka/uem( )
367.31 1199.30 ± 2.00 1.85 1982-wil/hul(∇) 393.14 1053.00 ± 3.00 -2.76 1986-oka/uem( )
367.61 1198.60 ± 2.00 2.52 1982-wil/hul(∇) 403.13 973.00 ± 3.00 -0.17 1986-oka/uem( )
367.62 1198.60 ± 2.00 2.56 1982-wil/hul(∇) 408.14 921.00 ± 4.00 2.71 1986-oka/uem( )
386.09 1099.80 ± 3.00 -1.58 1982-wil/hul(∇) 413.13 852.00 ± 4.00 6.41 1986-oka/uem( )
386.33 1098.90 ± 3.00 -1.05 1982-wil/hul(∇) 415.15 813.00 ± 4.00 7.40 1986-oka/uem( )
400.18 999.50 ± 4.00 -0.99 1982-wil/hul(∇) 417.14 762.00 ± 4.00 11.36 1986-oka/uem1)

400.37 999.30 ± 4.00 0.48 1982-wil/hul(∇) 298.10 1452.18 ± 2.00 -2.85 1986-val/lau( )
410.03 898.80 ± 4.00 5.15 1982-wil/hul(∇) 323.00 1370.66 ± 2.00 -4.76 1986-val/lau1)

410.91 899.80 ± 4.00 18.66 1982-wil/hul1) 348.40 1278.39 ± 2.00 -0.67 1986-val/lau( )
415.74 798.50 ± 4.00 6.87 1982-wil/hul(∇) 373.10 1166.70 ± 2.00 -3.68 1986-val/lau( )
418.38 699.50 ± 4.00 10.27 1982-wil/hul1) 310.00 1416.00 ± 1.50 -1.55 1991-fuk/uem-2( )
410.51 893.90 ± 4.00 6.98 1985-hig/uem-2( ) 320.00 1382.40 ± 1.50 -2.85 1991-fuk/uem-2( )
412.09 872.80 ± 4.00 9.74 1985-hig/uem-2( ) 330.00 1347.60 ± 1.50 -3.90 1991-fuk/uem-2( )
413.90 838.10 ± 4.00 6.63 1985-hig/uem-2( ) 340.00 1311.60 ± 1.50 -1.67 1991-fuk/uem-2( )
414.60 825.40 ± 4.00 7.89 1985-hig/uem-2( ) 350.00 1270.50 ± 1.50 -1.90 1991-fuk/uem-2( )
417.19 752.10 ± 4.00 3.25 1985-hig/uem-2( ) 360.00 1228.40 ± 1.50 -1.48 1991-fuk/uem-2( )
418.16 708.10 ± 4.00 3.64 1985-hig/uem-2( ) 370.00 1182.20 ± 2.00 -2.86 1991-fuk/uem-2( )
203.14 1720.00 ± 1.40 2.91 1986-oka/uem( ) 380.00 1132.10 ± 2.00 -3.46 1991-fuk/uem-2( )
213.14 1694.00 ± 1.40 1.41 1986-oka/uem( ) 390.00 1072.10 ± 2.00 -4.95 1991-fuk/uem-2( )
223.13 1668.00 ± 1.40 0.61 1986-oka/uem( ) 400.00 998.20 ± 3.00 -3.87 1991-fuk/uem-2( )
233.12 1641.00 ± 1.40 -0.46 1986-oka/uem( )
1) Not included in Fig. 1.

Further references: [1989-kru/ger, 1990-cha/val].
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1,2-Dichloro-1,1,2,2-tetrafluoroethane (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.)

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 1724.63 ± 1.94 280.00 1510.06 ± 1.63 340.00 1313.27 ± 2.63
210.00 1700.36 ± 1.76 290.00 1479.95 ± 1.69 350.00 1272.40 ± 2.72
220.00 1675.37 ± 1.64 293.15 1470.31 ± 1.71 360.00 1229.88 ± 2.83
230.00 1649.64 ± 1.58 298.15 1454.87 ± 1.76 370.00 1185.06 ± 2.97
240.00 1623.18 ± 1.55 300.00 1449.11 ± 1.77 380.00 1135.56 ± 3.36
250.00 1596.00 ± 1.55 310.00 1417.55 ± 1.89 390.00 1077.05 ± 3.72
260.00 1568.08 ± 1.57 320.00 1385.25 ± 2.05 400.00 1002.07 ± 3.90
270.00 1539.43 ± 1.59 330.00 1351.50 ± 2.57 410.00 894.07 ± 4.38
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1,1,1-Trichloro-2,2,2-trifluoroethane [354-58-5] C2Cl3F3 MW = 187.38 524

Table 1. Fit with estimated B coefficient for 2
accepted points. Deviation σw = 0.550.
Coefficient ρ = A + BT
A 2131.64
B -1.900

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.

293.15 1570.20 ± 2.00 -4.45 1934-loc/bro1)

298.15 1563.50 ± 1.00 -1.65 1963-hir/hil1)

298.15 1566.00 ± 2.00 0.85 1971-bra/joh1)

293.15 1575.20 ± 0.40 0.55 1980-maj/svo
303.15 1555.10 ± 0.40 -0.55 1980-maj/svo
1) Not included in calculation of linear coefficients.

Table 3. Recommended values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

290.00 1580.6 ± 0.7
293.15 1574.7 ± 0.6
298.15 1565.2 ± 0.6
310.00 1542.6 ± 0.9

1,1,2-Trichloro-1,2,2-trifluoroethane [76-13-1] C2Cl3F3 MW = 187.38 525

Tc =  487.50 K [1986-oka/uem]
ρc = 570.00 kg·m-3 [1986-oka/uem]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 1.4858 (low temperature range), σc,w = 1.6486 (combined temperature ranges, weighted),
σc,uw = 2.5051 · 10-1 (combined temperature ranges, unweighted).

T = 243.16 to 383.20 K T = 383.20 to 487.50 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 2.09866 · 103 2.20033
B -1.17256 -5.45073 · 10-2

C -2.09088 · 10-3 5.81085 · 10-4

D -2.17746 · 10-6

cont.

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36


336 2.5.3.2  Chlorofluoroalkanes, C2

Landolt-Börnstein
New Series IV/8J

1,1,2-Trichloro-1,2,2-trifluoroethane (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 cal

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

243.75 1685.50 ± 2.00 -3.12 1940-ben/mch-3( ) 243.16 1690.00 ± 1.00 0.09 1986-oka/uem( )
287.11 1590.20 ± 2.00 0.55 1940-ben/mch-3( ) 253.15 1670.00 ± 1.00 2.17 1986-oka/uem( )
328.67 1490.40 ± 2.00 2.99 1940-ben/mch-3( ) 263.14 1647.00 ± 1.00 1.67 1986-oka/uem( )
366.30 1390.20 ± 3.00 1.60 1940-ben/mch-3( ) 273.15 1624.00 ± 1.50 1.63 1986-oka/uem( )
397.27 1298.50 ± 3.00 1.22 1940-ben/mch-3( ) 273.16 1622.00 ± 1.50 -0.35 1986-oka/uem( )
427.55 1189.10 ± 4.00 5.56 1940-ben/mch-3( ) 283.15 1599.00 ± 1.50 -0.01 1986-oka/uem( )
450.35 1083.60 ± 4.00 0.26 1940-ben/mch-3( ) 293.17 1575.00 ± 1.50 -0.19 1986-oka/uem( )
465.55 991.60 ± 4.00 1.64 1940-ben/mch-3( ) 303.15 1551.00 ± 1.60 -0.04 1986-oka/uem( )
476.35 896.40 ± 4.00 5.42 1940-ben/mch-3( ) 313.16 1527.00 ± 1.60 0.59 1986-oka/uem( )
482.45 816.90 ± 4.00 11.42 1940-ben/mch-31) 323.15 1503.00 ± 1.60 1.60 1986-oka/uem( )
298.15 1564.00 ± 1.00 0.81 1971-bra/joh(∇) 333.15 1478.00 ± 1.60 2.05 1986-oka/uem( )
283.28 1599.00 ± 0.80 0.29 1974-var/bul( ) 343.14 1452.00 ± 1.60 1.89 1986-oka/uem( )
288.29 1587.40 ± 0.80 0.56 1974-var/bul( ) 353.13 1426.00 ± 1.80 2.14 1986-oka/uem( )
293.29 1575.40 ± 0.80 0.50 1974-var/bul( ) 353.15 1426.00 ± 1.80 2.20 1986-oka/uem( )
298.18 1564.30 ± 0.80 1.18 1974-var/bul( ) 363.14 1398.00 ± 1.80 0.87 1986-oka/uem( )
302.99 1550.60 ± 0.80 -0.83 1974-var/bul( ) 363.16 1398.00 ± 1.80 0.93 1986-oka/uem( )
308.00 1536.10 ± 0.80 -3.06 1974-var/bul( ) 373.13 1369.00 ± 2.00 -1.04 1986-oka/uem( )
263.09 1642.00 ± 1.40 -3.45 1977-gun/kar( ) 383.13 1340.00 ± 2.00 -2.50 1986-oka/uem( )
272.59 1621.00 ± 1.40 -2.67 1977-gun/kar( ) 393.15 1308.00 ± 3.00 -3.45 1986-oka/uem( )
283.05 1597.00 ± 1.40 -2.25 1977-gun/kar( ) 403.13 1275.00 ± 3.00 -1.27 1986-oka/uem( )
293.16 1574.00 ± 1.40 -1.21 1977-gun/kar( ) 413.14 1239.00 ± 4.00 -0.03 1986-oka/uem( )
303.16 1550.00 ± 1.40 -1.02 1977-gun/kar( ) 423.14 1201.00 ± 4.00 0.20 1986-oka/uem( )
313.15 1526.00 ± 1.40 -0.43 1977-gun/kar( ) 423.15 1201.00 ± 4.00 0.24 1986-oka/uem( )
323.00 1502.00 ± 1.40 0.22 1977-gun/kar( ) 433.15 1161.00 ± 4.00 -0.05 1986-oka/uem( )
293.15 1573.10 ± 1.00 -2.14 1980-maj/svo(∆) 443.15 1117.00 ± 4.00 -1.07 1986-oka/uem( )
303.15 1553.50 ± 1.00 2.46 1980-maj/svo(∆) 453.15 1065.00 ± 4.00 -3.56 1986-oka/uem( )
323.15 1500.20 ± 1.50 -1.20 1982-mes/ric-1( ) 463.15 1003.00 ± 4.00 -4.29 1986-oka/uem( )
348.15 1436.93 ± 1.50 -0.07 1982-mes/ric-1( ) 298.15 1563.61 ± 0.80 0.42 1990-fen/doh( )
373.15 1366.71 ± 2.00 -3.27 1982-mes/ric-1( )
1) Not included in Fig. 1.

Further references: [1933-hov/gei, 1934-loc/bro, 1963-hir/hil, 1978-mas/sta, 1986-val/lau, 1987-val/lau,
1994-lau/ric-3].

cont.
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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.)

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 1696.81 ± 1.84 310.00 1534.23 ± 1.21 400.00 1287.59 ± 4.30
250.00 1674.84 ± 1.60 320.00 1509.33 ± 1.30 410.00 1250.84 ± 4.43
260.00 1652.45 ± 1.41 330.00 1484.02 ± 1.43 420.00 1212.91 ± 4.59
270.00 1629.64 ± 1.27 340.00 1458.28 ± 1.60 430.00 1173.80 ± 4.76
280.00 1606.42 ± 1.19 350.00 1432.13 ± 1.82 440.00 1132.13 ± 4.97
290.00 1582.77 ± 1.15 360.00 1405.56 ± 2.09 450.00 1085.13 ± 5.21
293.15 1575.24 ± 1.15 370.00 1378.57 ± 2.41 460.00 1028.30 ± 5.50
298.15 1563.19 ± 1.15 380.00 1351.16 ± 2.78 470.00 954.06 ± 5.84
300.00 1558.71 ± 1.16 390.00 1321.83 ± 4.18 480.00 844.45 ± 6.26
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1,1,2,2-Tetrachloro-1,2-difluoroethane [76-12-0] C2Cl4F2 MW = 203.83 526

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 6.4016 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 1.6060 · 10-1 (combined
temperature ranges, unweighted).

T = 298.15 to 363.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 2.24437 · 103

B -2.00827

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)

303.15 1635.80 ± 0.70 0.24 1933-hov/gei( ) 308.15 1625.16 ± 1.00 -0.36 1934-loc/bro(∇)
313.15 1615.70 ± 0.70 0.22 1933-hov/gei( ) 298.15 1647.00 ± 1.00 1.40 1971-bra/joh(∆)
323.15 1595.90 ± 0.70 0.50 1933-hov/gei( ) 303.18 1634.40 ± 0.80 -1.10 1976-var/bul( )
333.15 1575.40 ± 0.70 0.09 1933-hov/gei( ) 307.99 1626.40 ± 0.80 0.56 1976-var/bul( )
343.15 1555.20 ± 0.70 -0.03 1933-hov/gei( ) 312.58 1616.40 ± 0.80 -0.22 1976-var/bul( )
353.15 1535.60 ± 0.70 0.45 1933-hov/gei( ) 321.51 1598.00 ± 0.80 -0.69 1976-var/bul( )
363.15 1514.60 ± 0.70 -0.46 1933-hov/gei( ) 332.96 1576.30 ± 0.80 0.61 1976-var/bul( )
298.15 1644.70 ± 1.00 -0.90 1934-loc/bro(∇) 323.15 1595.10 ± 0.30 -0.30 1987-mar-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

290.00 1661.97 ± 1.33 310.00 1621.80 ± 0.79 350.00 1541.47 ± 0.79
293.15 1655.64 ± 1.23 320.00 1601.72 ± 0.64 360.00 1521.39 ± 1.02
298.15 1645.60 ± 1.07 330.00 1581.64 ± 0.60 370.00 1501.31 ± 1.31
300.00 1641.89 ± 1.02 340.00 1561.56 ± 0.65

cont.
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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.)

Pentachlorofluoroethane [354-56-3] C2Cl5F MW = 220.28 527

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

298.15 1740.00 ± 5.00 1932-boo/mon

1-Chloro-1,1,2,2-tetrafluoroethane [354-25-6] C2HClF4 MW = 136.48 528

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

288.71 1299.00 ± 2.00 1959-eis

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
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1-Chloro-1,2,2,2-tetrafluoroethane [2837-89-0] C2HClF4 MW = 136.48 529

Tc =  395.55 K [1993-fuk/wat]
ρc = 566.00 kg·m-3 [1993-fuk/wat]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 7.1193 · 10-1 (low temperature range), σc,w = 6.6915 · 10-1 (combined temperature ranges, weighted),
σc,uw = 5.9176 · 10-2 (combined temperature ranges, unweighted).

T = 102.12 to 300.00 K T = 300.00 to 395.55 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 2.22055 · 103 1.31444
B -3.68778 -2.78112 · 10-2

C 6.85585 · 10-3 2.80293 · 10-4

D -1.41250 · 10-5 -1.05356 · 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 calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

310.94 1311.15 ± 1.50 0.40 1994-nie/van(∆) 378.82 954.79 ± 2.00 0.39 1994-nie/van(∆)
313.89 1299.65 ± 1.50 0.05 1994-nie/van(∆) 379.94 944.40 ± 2.00 0.45 1994-nie/van(∆)
317.89 1284.47 ± 1.50 0.34 1994-nie/van(∆) 380.74 937.10 ± 2.00 0.89 1994-nie/van(∆)
321.75 1269.46 ± 1.50 0.61 1994-nie/van(∆) 381.90 925.44 ± 2.00 0.87 1994-nie/van(∆)
323.94 1259.93 ± 1.50 -0.08 1994-nie/van(∆) 382.72 917.45 ± 3.00 1.46 1994-nie/van(∆)
327.20 1246.65 ± 1.50 -0.00 1994-nie/van(∆) 383.90 903.76 ± 3.00 0.68 1994-nie/van(∆)
330.90 1231.34 ± 1.50 0.19 1994-nie/van(∆) 384.90 892.84 ± 3.00 1.28 1994-nie/van(∆)
334.65 1215.29 ± 1.50 0.24 1994-nie/van(∆) 387.36 861.86 ± 3.00 1.55 1994-nie/van1)

338.15 1199.78 ± 1.50 0.17 1994-nie/van(∆) 388.23 848.53 ± 3.00 0.51 1994-nie/van(∆)
341.45 1184.74 ± 1.50 0.10 1994-nie/van(∆) 389.84 823.61 ± 3.00 0.75 1994-nie/van(∆)
345.20 1167.03 ± 1.50 -0.03 1994-nie/van(∆) 390.68 808.06 ± 3.00 -0.04 1994-nie/van(∆)
348.01 1153.29 ± 1.50 -0.15 1994-nie/van(∆) 391.63 790.22 ± 3.00 0.70 1994-nie/van(∆)
351.24 1136.68 ± 1.50 -0.54 1994-nie/van(∆) 392.46 771.84 ± 3.00 0.84 1994-nie/van(∆)
355.00 1117.03 ± 1.50 -0.45 1994-nie/van(∆) 393.35 748.56 ± 3.00 1.08 1994-nie/van(∆)
358.11 1099.77 ± 1.50 -0.54 1994-nie/van(∆) 394.01 726.96 ± 3.00 0.98 1994-nie/van(∆)
361.31 1081.16 ± 2.00 -0.58 1994-nie/van(∆) 394.50 708.08 ± 3.00 2.13 1994-nie/van1)

364.42 1062.03 ± 2.00 -0.62 1994-nie/van(∆) 119.54 1849.38 ± 1.00 -4.18 1996-bal/kli1)

366.96 1044.79 ± 2.00 -1.39 1994-nie/van(∆) 146.44 1781.71 ± 1.00 -1.47 1996-bal/kli( )
367.30 1043.25 ± 2.00 -0.66 1994-nie/van(∆) 159.27 1749.01 ± 1.00 -1.04 1996-bal/kli( )
370.39 1021.92 ± 2.00 -0.54 1994-nie/van(∆) 174.28 1710.61 ± 1.00 -0.70 1996-bal/kli( )
372.02 1010.31 ± 2.00 -0.19 1994-nie/van(∆) 189.43 1671.20 ± 1.00 -0.78 1996-bal/kli( )
373.09 1002.19 ± 2.00 -0.18 1994-nie/van(∆) 204.31 1631.50 ± 1.00 -1.32 1996-bal/kli( )
374.27 993.21 ± 2.00 0.07 1994-nie/van(∆) 219.16 1593.01 ± 1.00 0.06 1996-bal/kli( )
375.30 984.75 ± 2.00 -0.08 1994-nie/van(∆) 233.81 1552.92 ± 1.00 0.36 1996-bal/kli( )
376.41 975.77 ± 2.00 0.18 1994-nie/van(∆) 249.09 1509.90 ± 1.00 0.86 1996-bal/kli( )
377.60 965.47 ± 2.00 0.14 1994-nie/van(∆) 261.08 1472.51 ± 1.00 -1.18 1996-bal/kli( )
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 calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

268.32 1450.59 ± 1.00 -1.19 1996-bal/kli( ) 112.92 1871.34 ± 0.80 0.13 2000-mag-2( )
293.19 1372.82 ± 1.00 0.14 1996-bal/kli( ) 122.86 1845.12 ± 0.80 0.36 2000-mag-2( )
303.14 1338.66 ± 1.50 -0.39 1996-bal/kli( ) 135.10 1813.40 ± 0.80 0.76 2000-mag-2( )
313.10 1302.61 ± 1.50 0.00 1996-bal/kli( ) 146.91 1782.71 ± 0.80 0.75 2000-mag-2( )
323.06 1264.26 ± 1.50 0.68 1996-bal/kli( ) 161.06 1746.23 ± 0.80 0.80 2000-mag-2( )
333.14 1222.60 ± 1.50 1.02 1996-bal/kli( ) 176.35 1706.58 ± 0.80 0.62 2000-mag-2( )
343.15 1177.49 ± 1.50 0.74 1996-bal/kli( ) 192.78 1663.74 ± 0.80 0.52 2000-mag-2( )
353.12 1127.56 ± 2.00 0.08 1996-bal/kli( ) 208.11 1623.19 ± 0.80 0.49 2000-mag-2( )
363.11 1070.45 ± 2.00 -0.38 1996-bal/kli( ) 225.78 1575.35 ± 0.80 0.51 2000-mag-2( )
373.10 1001.97 ± 3.00 -0.32 1996-bal/kli( ) 247.48 1514.37 ± 0.80 0.67 2000-mag-2( )
383.07 912.22 ± 3.00 -0.01 1996-bal/kli( ) 274.70 1432.92 ± 0.80 0.85 2000-mag-2( )
102.12 1900.21 ± 0.80 -0.20 2000-mag-2( ) 312.22 1305.97 ± 0.80 0.03 2000-mag-2( )

Further references: [1990-sha/bas, 1993-fuk/wat, 1993-rip/mat, 1996-bla/wei, 1997-def/mol].

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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1-Chloro-1,2,2,2-tetrafluoroethane (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

100.00 1906.21 ± 1.12 210.00 1617.65 ± 0.86 300.00 1349.87 ± 1.75
110.00 1879.05 ± 1.03 220.00 1590.66 ± 0.87 310.00 1314.26 ± 2.15
120.00 1852.34 ± 0.99 230.00 1563.18 ± 0.90 320.00 1275.82 ± 2.21
130.00 1825.97 ± 0.97 240.00 1535.12 ± 0.93 330.00 1234.96 ± 2.27
140.00 1799.88 ± 0.96 250.00 1506.40 ± 0.97 340.00 1191.27 ± 2.35
150.00 1773.97 ± 0.95 260.00 1476.93 ± 1.03 350.00 1143.52 ± 2.45
160.00 1748.16 ± 0.93 270.00 1446.62 ± 1.12 360.00 1089.47 ± 2.58
170.00 1722.37 ± 0.91 280.00 1415.40 ± 1.26 370.00 1025.25 ± 2.75
180.00 1696.51 ± 0.88 290.00 1383.18 ± 1.46 380.00 943.37 ± 2.96
190.00 1670.49 ± 0.87 293.15 1372.81 ± 1.54 390.00 820.15 ± 3.25
200.00 1644.23 ± 0.86 298.15 1356.12 ± 1.69

1,1-Dichloro-2,2,2-trifluoroethane [306-83-2] C2HCl2F3 MW = 153.93 530

Tc =  456.90 K [1990-web/lev]
ρc = 555.00 kg·m-3 [1990-web/lev]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 7.3790 · 10-1 (low temperature range), σc,w = 1.3253 (combined temperature ranges, weighted),
σc,uw = 1.4644 · 10-1 (combined temperature ranges, unweighted).

T = 174.01 to 365.00 K T = 365.00 to 456.90 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 2.20210 · 103 1.64167
B -3.20578 -4.05328 · 10-2

C 5.14284 · 10-3 4.61395 · 10-4

D -9.09068 · 10-6 -1.90291 · 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 calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

293.00 1476.00 ± 1.50 0.35 1988-mat/tan( ) 417.97 1064.80 ± 2.00 0.49 1990-tan/kab(∇)
313.00 1423.00 ± 1.50 -0.77 1988-mat/tan( ) 426.95 1015.90 ± 2.00 0.46 1990-tan/kab(∇)
333.00 1369.00 ± 1.50 -0.18 1988-mat/tan( ) 430.37 993.80 ± 2.00 -0.54 1990-tan/kab(∇)
401.51 1141.10 ± 1.50 1.96 1990-tan/kab(∇) 434.34 966.70 ± 2.00 -0.79 1990-tan/kab(∇)
413.30 1088.60 ± 1.50 1.60 1990-tan/kab(∇) 439.59 927.70 ± 3.00 0.84 1990-tan/kab(∇)
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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 calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

443.36 895.60 ± 3.00 2.87 1990-tan/kab(∇) 271.62 1528.90 ± 1.50 0.30 1991-yok/tak( )
447.23 854.90 ± 3.00 3.71 1990-tan/kab(∇) 275.04 1519.60 ± 1.50 -0.68 1991-yok/tak( )
449.21 830.00 ± 3.00 3.85 1990-tan/kab(∇) 280.63 1505.40 ± 1.50 -1.17 1991-yok/tak( )
452.67 775.00 ± 4.00 3.61 1990-tan/kab(∇) 285.07 1494.30 ± 1.50 -1.26 1991-yok/tak( )
454.56 732.10 ± 4.00 2.82 1990-tan/kab(∇) 293.47 1473.50 ± 1.50 -0.96 1991-yok/tak( )
455.53 698.90 ± 4.00 -0.13 1990-tan/kab(∇) 301.60 1453.20 ± 2.00 -0.45 1991-yok/tak( )
456.17 671.20 ± 4.00 0.57 1990-tan/kab(∇) 305.17 1444.20 ± 2.00 -0.18 1991-yok/tak( )
456.52 645.90 ± 4.00 -1.50 1990-tan/kab(∇) 313.53 1421.90 ± 2.00 -0.46 1991-yok/tak( )
456.83 569.90 ± 4.00 -37.26 1990-tan/kab1) 323.45 1395.50 ± 2.00 -0.11 1991-yok/tak( )
456.86 559.60 ± 4.00 -38.63 1990-tan/kab1) 332.37 1370.80 ± 2.00 -0.14 1991-yok/tak( )
298.76 1465.00 ± 1.50 4.04 1990-web/lev1) 341.98 1344.40 ± 2.00 0.73 1991-yok/tak( )
333.22 1371.00 ± 1.50 2.44 1990-web/lev(∆) 345.17 1333.70 ± 2.00 -0.74 1991-yok/tak( )
333.24 1367.00 ± 1.50 -1.50 1990-web/lev(∆) 349.43 1321.70 ± 2.00 -0.29 1991-yok/tak( )
334.01 1370.00 ± 1.50 3.66 1990-web/lev1) 354.69 1305.90 ± 2.00 -0.49 1991-yok/tak( )
343.10 1343.00 ± 1.50 2.56 1990-web/lev(∆) 359.64 1290.90 ± 2.00 -0.59 1991-yok/tak( )
343.15 1340.00 ± 1.50 -0.29 1990-web/lev(∆) 363.52 1278.70 ± 2.00 -0.95 1991-yok/tak( )
398.31 1151.30 ± 1.50 -1.11 1990-web/lev(∆) 368.11 1264.40 ± 2.00 -0.83 1991-yok/tak( )
413.31 1088.00 ± 1.50 1.05 1990-web/lev(∆) 373.50 1245.70 ± 2.00 -1.35 1991-yok/tak( )
423.28 1035.00 ± 1.50 -1.41 1990-web/lev(∆) 381.31 1218.80 ± 2.00 -0.07 1991-yok/tak( )
423.45 1031.50 ± 1.50 -3.97 1990-web/lev(∆) 389.41 1189.20 ± 2.00 1.21 1991-yok/tak( )
428.73 1001.30 ± 1.50 -3.37 1990-web/lev(∆) 405.70 1123.30 ± 2.00 2.03 1991-yok/tak( )
433.22 975.70 ± 2.00 0.35 1990-web/lev(∆) 415.56 1077.40 ± 2.00 1.19 1991-yok/tak( )
433.30 976.20 ± 2.00 1.40 1990-web/lev(∆) 422.87 1039.70 ± 2.00 1.04 1991-yok/tak( )
443.16 895.70 ± 3.00 1.03 1990-web/lev(∆) 174.01 1752.19 ± 1.00 0.10 2000-mag-2( )
448.11 842.90 ± 3.00 2.44 1990-web/lev(∆) 189.00 1718.50 ± 1.00 -0.04 2000-mag-2( )
452.13 784.60 ± 4.00 3.31 1990-web/lev(∆) 204.66 1683.34 ± 1.00 -0.15 2000-mag-2( )
455.82 690.90 ± 4.00 3.40 1990-web/lev(∆) 224.69 1638.08 ± 1.00 -0.23 2000-mag-2( )
250.82 1578.60 ± 1.50 0.48 1991-yok/tak( ) 248.29 1583.90 ± 1.50 -0.14 2000-mag-2( )
255.56 1568.30 ± 1.50 1.32 1991-yok/tak( ) 267.37 1538.63 ± 1.50 -0.23 2000-mag-2( )
261.04 1555.20 ± 1.50 1.20 1991-yok/tak( ) 294.30 1472.77 ± 1.50 0.42 2000-mag-2( )
265.89 1543.70 ± 1.50 1.28 1991-yok/tak( ) 328.35 1382.95 ± 1.50 0.82 2000-mag-2( )
1) Not included in Fig. 1.

Further references: [1990-fuk/wat, 1990-mae/sat, 1991-fuk, 1991-mor/war, 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

170.00 1761.08 ± 1.91 200.00 1693.93 ± 1.70 230.00 1626.22 ± 1.57
180.00 1738.67 ± 1.83 210.00 1671.50 ± 1.65 240.00 1603.27 ± 1.53
190.00 1716.31 ± 1.76 220.00 1648.94 ± 1.61 250.00 1580.04 ± 1.50

cont.

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36


344 2.5.3.2  Chlorofluoroalkanes, C2

Landolt-Börnstein
New Series IV/8J

1,1-Dichloro-2,2,2-trifluoroethane (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

260.00 1556.48 ± 1.47 320.00 1404.99 ± 1.66 400.00 1145.44 ± 3.28
270.00 1532.52 ± 1.46 330.00 1377.56 ± 1.78 410.00 1102.23 ± 3.37
280.00 1508.12 ± 1.46 340.00 1349.35 ± 1.95 420.00 1053.94 ± 3.47
290.00 1483.22 ± 1.47 350.00 1320.31 ± 2.20 430.00 996.70 ± 3.61
293.15 1475.27 ± 1.48 360.00 1290.40 ± 2.54 440.00 923.39 ± 3.99
298.15 1462.53 ± 1.50 370.00 1259.00 ± 3.11 450.00 815.14 ± 4.53
300.00 1457.77 ± 1.51 380.00 1223.71 ± 3.16
310.00 1431.71 ± 1.57 390.00 1185.68 ± 3.21

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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Landolt-Börnstein
New Series IV/8J

1,2-Dichloro-1,1,2-trifluoroethane [354-23-4] C2HCl2F3 MW = 153.93 531

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 1.0641 (combined temperature ranges,
weighted), σc,uw   = 2.0468 · 10-1 (combined
temperature ranges, unweighted).

T = 247.51 to 420.08 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 2.75022 · 103

B -8.82673
C 2.42734 · 10-2

D -3.05817 · 10-5

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)

247.51 1587.60 ± 1.10 -1.23 1991-yok/tak(∆) 345.10 1337.30 ± 1.30 -0.75 1991-yok/tak(∆)
250.54 1580.60 ± 1.10 -0.88 1991-yok/tak(∆) 350.63 1320.00 ± 1.30 -1.23 1991-yok/tak(∆)
256.10 1568.30 ± 1.10 0.25 1991-yok/tak(∆) 356.05 1303.50 ± 1.30 -0.78 1991-yok/tak(∆)
262.44 1553.40 ± 1.10 0.62 1991-yok/tak(∆) 361.99 1284.50 ± 1.30 -0.63 1991-yok/tak(∆)
269.41 1537.10 ± 1.10 1.08 1991-yok/tak(∆) 365.34 1273.70 ± 1.30 -0.36 1991-yok/tak(∆)
272.90 1528.90 ± 1.10 1.29 1991-yok/tak(∆) 372.12 1250.70 ± 1.30 -0.30 1991-yok/tak(∆)
280.83 1509.80 ± 1.20 1.37 1991-yok/tak(∆) 381.05 1221.90 ± 1.40 2.66 1991-yok/tak(∆)
286.22 1497.20 ± 1.20 1.91 1991-yok/tak(∆) 392.19 1180.40 ± 1.40 3.18 1991-yok/tak(∆)
292.48 1480.10 ± 1.20 0.22 1991-yok/tak(∆) 401.29 1143.10 ± 1.40 2.35 1991-yok/tak(∆)
299.91 1461.90 ± 1.20 0.57 1991-yok/tak(∆) 410.44 1102.50 ± 1.40 0.51 1991-yok/tak(∆)
304.41 1450.20 ± 1.20 0.27 1991-yok/tak(∆) 416.30 1074.90 ± 1.40 -1.09 1991-yok/tak(∆)
309.32 1438.30 ± 1.20 0.99 1991-yok/tak(∆) 420.08 1056.00 ± 1.40 -2.72 1991-yok/tak(∆)
314.48 1423.90 ± 1.20 0.06 1991-yok/tak(∆) 278.15 1514.04 ± 1.20 -0.89 1996-mal/woo( )
318.14 1414.00 ± 1.20 -0.14 1991-yok/tak(∆) 283.15 1501.89 ± 1.20 -0.90 1996-mal/woo( )
320.31 1407.80 ± 1.20 -0.53 1991-yok/tak(∆) 288.15 1489.80 ± 1.20 -0.76 1996-mal/woo( )
322.56 1401.90 ± 1.30 -0.35 1991-yok/tak(∆) 293.15 1477.56 ± 1.20 -0.66 1996-mal/woo( )
328.22 1386.10 ± 1.30 -0.62 1991-yok/tak(∆) 298.14 1465.23 ± 1.20 -0.55 1996-mal/woo( )
330.81 1378.50 ± 1.30 -0.99 1991-yok/tak(∆) 288.15 1490.40 ± 1.00 -0.16 1997-var/pas( )
334.72 1367.60 ± 1.30 -0.82 1991-yok/tak(∆)

Further references: [1951-par/lyc].

cont.

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
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346 2.5.3.2  Chlorofluoroalkanes, C2

Landolt-Börnstein
New Series IV/8J

1,2-Dichloro-1,1,2-trifluoroethane (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.)

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 1607.19 ± 1.48 300.00 1461.10 ± 1.22 380.00 1223.06 ± 1.41
250.00 1582.79 ± 1.33 310.00 1435.55 ± 1.20 390.00 1185.71 ± 1.49
260.00 1558.65 ± 1.27 320.00 1409.16 ± 1.20 400.00 1146.05 ± 1.62
270.00 1534.60 ± 1.25 330.00 1381.76 ± 1.20 410.00 1103.90 ± 1.80
280.00 1510.44 ± 1.24 340.00 1353.16 ± 1.21 420.00 1059.09 ± 2.06
290.00 1486.01 ± 1.23 350.00 1323.17 ± 1.24 430.00 1011.42 ± 2.43
293.15 1478.22 ± 1.23 360.00 1291.61 ± 1.28
298.15 1465.75 ± 1.22 370.00 1258.31 ± 1.34



2.5.3.2  Chlorofluoroalkanes, C2 347

Landolt-Börnstein
New Series IV/8J

1,1,1-Trichloro-2,2-difluoroethane [354-12-1] C2HCl3F2 MW = 169.38 532

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

293.15 1566.13 ± 1.00 1936-hen/lad

1,1,2-Trichloro-1,2-difluoroethane [354-15-4] C2HCl3F2 MW = 169.38 533

Table 1. Fit with estimated B coefficient for 4
accepted points. Deviation σw = 0.293.
Coefficient ρ = A + BT
A 2086.05
B -1.800

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.

293.15 1558.70 ± 1.00 0.30 1936-hen/lad
293.14 1558.50 ± 0.90 0.11 1997-var/pas-1
298.15 1548.90 ± 0.90 -0.48 1997-var/pas-1
303.15 1540.50 ± 0.90 0.12 1997-var/pas-1

Table 3. Recommended values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

290.00 1564.0 ± 1.0
293.15 1558.4 ± 0.9
298.15 1549.4 ± 0.9
310.00 1528.0 ± 1.2

1,2,2-Trichloro-1,1-difluoroethane [354-21-2] C2HCl3F2 MW = 169.39 534

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 1.0111 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 4.5061 · 10-2 (combined
temperature ranges, unweighted).

T = 278.15 to 338.13 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 2.01274 · 103

B -1.10338
C -1.55169 · 10-3

cont.

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36


348 2.5.3.2  Chlorofluoroalkanes, C2

Landolt-Börnstein
New Series IV/8J

1,2,2-Trichloro-1,1-difluoroethane (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)

278.15 1585.63 ± 1.00 -0.15 1997-mal/woo( ) 313.14 1515.03 ± 1.00 -0.04 1997-mal/woo( )
288.15 1566.11 ± 1.00 0.15 1997-mal/woo( ) 323.14 1494.19 ± 1.00 0.03 1997-mal/woo( )
298.14 1545.83 ± 1.00 -0.02 1997-mal/woo( ) 338.13 1462.27 ± 1.00 0.03 1997-mal/woo( )

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.)

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

270.00 1601.70 ± 1.69 298.15 1545.83 ± 0.95 330.00 1479.64 ± 1.12
280.00 1582.14 ± 1.30 300.00 1542.07 ± 0.94 340.00 1458.21 ± 1.59
290.00 1562.26 ± 1.06 310.00 1521.57 ± 0.90 350.00 1436.47 ± 2.40
293.15 1555.93 ± 1.01 320.00 1500.76 ± 0.93

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36


2.5.3.2  Chlorofluoroalkanes, C2 349

Landolt-Börnstein
New Series IV/8J

1,1,1,2-Tetrachloro-2-fluoroethane [354-11-0] C2HCl4F MW = 185.84 535

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

293.15 1625.25 ± 1.00 1936-hen/lad

1,1,2,2-Tetrachloro-1-fluoroethane [354-14-3] C2HCl4F MW = 185.84 536

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

293.15 1622.32 ± 1.00 1936-hen/lad

1-Chloro-2,2,2-trifluoroethane [75-88-7] C2H2ClF3 MW = 118.49 537

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 1.0514 · 101 (combined temperature ranges,
weighted), σc,uw   = 4.4217 (combined
temperature ranges, unweighted).

T = 224.93 to 331.18 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.58023 · 103

B 1.57317
C -8.49400 · 10-3

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)

224.93 1502.20 ± 1.00 -2.14 1970-phi/mur-1( ) 284.60 1353.90 ± 1.00 13.94 1970-phi/mur-1( )
240.95 1464.00 ± 1.00 -2.15 1970-phi/mur-1( ) 300.15 1267.30 ± 1.00 -19.89 1970-phi/mur-11)

255.89 1427.50 ± 1.00 0.90 1970-phi/mur-1( ) 315.64 1219.90 ± 1.20 -10.64 1970-phi/mur-1( )
270.38 1391.00 ± 1.00 6.38 1970-phi/mur-1( ) 331.18 1183.20 ± 1.20 13.59 1970-phi/mur-1( )
1) Not included in Fig. 1.

Further references: [1936-hen/ren, 1936-hen/ren-1, 1948-hen/ruh, 1959-eis, 1997-liu/lia].

cont.

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
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350 2.5.3.2  Chlorofluoroalkanes, C2

Landolt-Börnstein
New Series IV/8J

1-Chloro-2,2,2-trifluoroethane (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.)

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

220.00 1515.21 ± 3.16 270.00 1385.77 ± 1.96 300.00 1287.72 ± 1.96
230.00 1492.72 ± 2.74 280.00 1354.78 ± 1.88 310.00 1251.64 ± 2.28
240.00 1468.53 ± 2.44 290.00 1322.10 ± 1.86 320.00 1213.86 ± 2.86
250.00 1442.64 ± 2.22 293.15 1311.45 ± 1.88 330.00 1174.38 ± 3.72
260.00 1415.06 ± 2.08 298.15 1294.21 ± 1.94 340.00 1133.20 ± 5.02



2.5.3.2  Chlorofluoroalkanes, C2 351

Landolt-Börnstein
New Series IV/8J

1,2-Dichloro-1,1-difluoroethane [1649-08-7] C2H2Cl2F2 MW = 134.94 538

Table 1. Fit with estimated B coefficient for 5
accepted points. Deviation σw = 0.326.
Coefficient ρ = A + BT
A 2032.41
B -2.100

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.

293.15 1416.30 ± 1.50 -0.50 1936-hen/hub
278.15 1448.20 ± 0.60 -0.08 1997-mal/woo-1
288.15 1427.70 ± 0.60 0.36 1997-mal/woo-1
298.14 1406.60 ± 0.60 0.25 1997-mal/woo-1
313.14 1374.40 ± 0.60 -0.45 1997-mal/woo-1

Table 3. Recommended values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

270.00 1465.4 ± 1.9
280.00 1444.4 ± 1.3
290.00 1423.4 ± 0.8
293.15 1416.8 ± 0.8
298.15 1406.3 ± 0.8
310.00 1381.4 ± 1.3
320.00 1360.4 ± 2.0

1,1,2-Trichloro-1-fluoroethane [811-95-0] C2H2Cl3F MW = 151.39 539

Table 1. Fit with estimated B coefficient for 7
accepted points. Deviation σw = 0.360.
Coefficient ρ = A + BT
A 2018.92
B -1.800

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. T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref.

293.15 1492.10 ± 1.50 0.85 1936-hen/hub 313.14 1455.60 ± 0.60 0.32 1997-mal/woo-1
278.15 1517.90 ± 0.60 -0.36 1997-mal/woo-1 323.14 1437.30 ± 0.60 0.07 1997-mal/woo-1
288.15 1500.30 ± 0.60 0.09 1997-mal/woo-1 338.13 1409.70 ± 0.60 -0.58 1997-mal/woo-1
298.14 1482.60 ± 0.60 0.32 1997-mal/woo-1

cont.

http://dx.crossref.org/10.1007/10897744_36
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352 2.5.3.2  Chlorofluoroalkanes, C2

Landolt-Börnstein
New Series IV/8J

1,1,2-Trichloro-1-fluoroethane (cont.)

Table 3. Recommended values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

270.00 1532.9 ± 1.6
280.00 1514.9 ± 1.3
290.00 1496.9 ± 1.0
293.15 1491.3 ± 0.9
298.15 1482.3 ± 0.8
310.00 1460.9 ± 0.8
320.00 1442.9 ± 0.9
330.00 1424.9 ± 1.2
340.00 1406.9 ± 1.5

1,1,2-Trichloro-2-fluoroethane [359-28-4] C2H2Cl3F MW = 151.39 540

Table 1. Fit with estimated B coefficient for 6
accepted points. Deviation σw = 0.521.
Coefficient ρ = A + BT
A 2051.16
B -1.750

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. T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp calc

kg m
−
⋅ −3

Ref.

278.15 1564.60 ± 0.60 0.22 1997-mal/woo 313.14 1503.30 ± 0.60 0.12 1997-mal/woo
288.15 1547.30 ± 0.60 0.43 1997-mal/woo 323.14 1485.60 ± 0.60 -0.10 1997-mal/woo
298.14 1529.80 ± 0.60 0.42 1997-mal/woo 338.13 1458.30 ± 0.60 -1.09 1997-mal/woo

Table 3. Recommended values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

270.00 1578.7 ± 1.6
280.00 1561.2 ± 1.3
290.00 1543.7 ± 1.0
293.15 1538.1 ± 0.9
298.15 1529.4 ± 0.8
310.00 1508.7 ± 0.8
320.00 1491.2 ± 0.9
330.00 1473.7 ± 1.2
340.00 1456.2 ± 1.5

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36


2.5.3.2  Chlorofluoroalkanes, C2 353

Landolt-Börnstein
New Series IV/8J

1-Chloro-1,1-difluoroethane [75-68-3] C2H3ClF2 MW = 100.50 541

Tc =  410.30 K [1992-tan/tat]
ρc = 446.00 kg·m-3 [1992-tan/tat]

Table 1. Coefficients for the polynomial expansion equations. Standard deviations (see introduction):
σ  = 7.1174 · 10-1 (low temperature range), σc,w = 1.4292 (combined temperature ranges, weighted),
σc,uw = 1.5602 · 10-1 (combined temperature ranges, unweighted).

T = 210.22 to 315.00 K T = 315.00 to 410.30 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 1.60808 · 103 1.55329
B -9.15076 · 10-1 -3.81347 · 10-2

C -2.55106 · 10-3 4.23379 · 10-4

D -1.69762 · 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 calc

kg m
−
⋅ −3

Ref. (Symbol
 in Fig. 1)

210.22 1304.10 ± 1.00 1.13 1991-mae/sat-2( ) 359.96 923.60 ± 2.00 0.35 1991-mae/sat-2( )
220.00 1283.10 ± 1.00 -0.19 1991-mae/sat-2( ) 360.00 924.50 ± 2.00 1.40 1991-mae/sat-2( )
220.01 1282.40 ± 1.00 -0.87 1991-mae/sat-2( ) 370.01 881.90 ± 2.00 -1.98 1991-mae/sat-2( )
229.99 1261.10 ± 1.50 -1.58 1991-mae/sat-2( ) 370.01 882.50 ± 2.00 -1.38 1991-mae/sat-2( )
230.00 1263.30 ± 1.50 0.64 1991-mae/sat-2( ) 380.00 837.10 ± 2.00 -1.15 1991-mae/sat-2( )
240.00 1241.70 ± 1.50 0.18 1991-mae/sat-2( ) 390.00 779.90 ± 3.00 -1.21 1991-mae/sat-2( )
240.00 1240.60 ± 1.50 -0.92 1991-mae/sat-2( ) 400.00 705.40 ± 4.00 3.49 1991-mae/sat-2( )
249.99 1218.50 ± 1.50 -1.39 1991-mae/sat-2( ) 400.01 703.50 ± 4.00 1.68 1991-mae/sat-2( )
250.00 1221.10 ± 1.50 1.23 1991-mae/sat-2( ) 353.53 947.40 ± 2.00 0.99 1992-tan/tat( )
260.00 1198.20 ± 1.50 0.49 1991-mae/sat-2( ) 369.81 884.10 ± 2.00 -0.61 1992-tan/tat( )
260.01 1198.30 ± 1.50 0.62 1991-mae/sat-2( ) 376.59 853.80 ± 2.00 -1.00 1992-tan/tat( )
270.01 1175.70 ± 1.50 0.69 1991-mae/sat-2( ) 382.26 825.10 ± 2.00 -1.48 1992-tan/tat( )
270.01 1174.60 ± 1.50 -0.41 1991-mae/sat-2( ) 387.41 796.90 ± 2.00 -0.52 1992-tan/tat( )
270.03 1175.40 ± 1.50 0.43 1991-mae/sat-2( ) 391.66 770.20 ± 3.00 0.25 1992-tan/tat( )
280.00 1152.70 ± 1.50 0.85 1991-mae/sat-2( ) 396.16 738.20 ± 3.00 2.00 1992-tan/tat( )
289.97 1127.70 ± 1.50 -0.53 1991-mae/sat-2( ) 398.53 718.50 ± 3.00 2.71 1992-tan/tat( )
300.05 1104.10 ± 1.50 0.26 1991-mae/sat-2( ) 403.27 670.80 ± 4.00 4.42 1992-tan/tat( )
310.00 1078.60 ± 1.50 -0.65 1991-mae/sat-2( ) 406.43 626.40 ± 4.00 4.81 1992-tan/tat( )
319.99 1051.40 ± 1.50 -2.07 1991-mae/sat-2( ) 407.65 603.40 ± 4.00 4.76 1992-tan/tat( )
320.00 1052.10 ± 1.50 -1.35 1991-mae/sat-2( ) 408.42 584.90 ± 4.00 4.12 1992-tan/tat( )
330.00 1023.40 ± 1.50 -0.63 1991-mae/sat-2( ) 409.61 546.00 ± 4.00 5.35 1992-tan/tat( )
330.01 1021.20 ± 1.50 -2.80 1991-mae/sat-2( ) 410.19 493.50 ± 5.00 -3.11 1992-tan/tat1)

340.00 995.50 ± 1.50 3.31 1991-mae/sat-2( ) 410.25 446.00 ± 5.00 -38.82 1992-tan/tat1)

340.00 993.20 ± 1.50 1.01 1991-mae/sat-2( ) 410.25 446.80 ± 5.00 -38.02 1992-tan/tat1)

350.00 956.90 ± 2.00 -1.78 1991-mae/sat-2( ) 410.25 473.30 ± 5.00 -11.52 1992-tan/tat1)

350.00 959.50 ± 2.00 0.82 1991-mae/sat-2( ) 410.26 438.00 ± 5.00 -44.02 1992-tan/tat1)

350.00 961.20 ± 2.00 2.52 1991-mae/sat-2( ) 410.26 453.60 ± 5.00 -28.42 1992-tan/tat1)

1) Not included in Fig. 1.
cont.
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Landolt-Börnstein
New Series IV/8J

1-Chloro-1,1-difluoroethane (cont.)

Further references: [1955-mea/sta, 1958-che, 1986-val/lau, 1991-yad/kum, 1992-fuk/wat, 1993-kum/tak,
1994-lau/ric-3].

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.)

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

210.00 1303.41 ± 1.94 290.00 1128.16 ± 1.69 350.00 958.68 ± 3.26
220.00 1283.29 ± 1.79 293.15 1120.59 ± 1.71 360.00 923.10 ± 3.36
230.00 1262.66 ± 1.68 298.15 1108.47 ± 1.86 370.00 883.92 ± 3.50
240.00 1241.52 ± 1.62 300.00 1103.96 ± 1.93 380.00 838.25 ± 3.69
250.00 1219.87 ± 1.58 310.00 1079.25 ± 2.42 390.00 781.11 ± 3.95
260.00 1197.71 ± 1.57 320.00 1053.45 ± 3.06 400.00 701.91 ± 4.33
270.00 1175.03 ± 1.64 330.00 1024.03 ± 3.11 410.00 517.10 ± 4.91
280.00 1151.85 ± 1.67 340.00 992.19 ± 3.18

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
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Landolt-Börnstein
New Series IV/8J

1-Chloro-2,2-difluoroethane [338-65-8] C2H3ClF2 MW = 100.5 542

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

288.15 1312.00 ± 2.00 1936-hen/ren

1,1-Dichloro-1-fluoroethane [1717-00-6] C2H3Cl2F MW = 116.95 543

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 4.4405 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 5.9922 · 10-2 (combined
temperature ranges, unweighted).

T = 273.15 to 353.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.59732 · 103

B -4.92682 · 10-1

C -2.43715 · 10-3

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)

273.15 1281.20 ± 1.50 0.29 1990-kum/tak( ) 283.15 1262.65 ± 1.00 0.23 1994-mal/woo(∆)
283.15 1262.50 ± 1.50 0.08 1990-kum/tak( ) 288.15 1253.05 ± 1.00 0.05 1994-mal/woo(∆)
293.15 1243.00 ± 1.50 -0.45 1990-kum/tak( ) 293.15 1243.41 ± 1.00 -0.04 1994-mal/woo(∆)
303.15 1223.20 ± 1.50 -0.79 1990-kum/tak( ) 298.15 1233.66 ± 1.00 -0.12 1994-mal/woo(∆)
313.15 1203.70 ± 1.50 -0.35 1990-kum/tak( ) 298.15 1233.85 ± 1.50 0.07 1994-mat/tan(∇)
323.15 1183.70 ± 1.50 0.09 1990-kum/tak( ) 303.15 1224.07 ± 1.50 0.08 1994-mat/tan(∇)
333.15 1162.40 ± 1.50 -0.29 1990-kum/tak( ) 308.15 1214.20 ± 1.50 0.12 1994-mat/tan(∇)
343.15 1141.40 ± 1.50 0.12 1990-kum/tak( ) 313.15 1204.25 ± 1.50 0.20 1994-mat/tan(∇)
353.15 1118.80 ± 1.50 -0.58 1990-kum/tak( ) 318.15 1194.10 ± 1.50 0.21 1994-mat/tan(∇)
274.35 1278.50 ± 0.80 -0.22 1993-def/goo( ) 323.15 1183.98 ± 1.50 0.37 1994-mat/tan(∇)
283.07 1261.80 ± 0.80 -0.77 1993-def/goo( ) 328.15 1173.63 ± 1.50 0.42 1994-mat/tan(∇)
300.98 1228.40 ± 0.80 0.14 1993-def/goo( ) 333.15 1163.11 ± 1.50 0.42 1994-mat/tan(∇)
273.15 1281.20 ± 1.50 0.29 1993-kum/tak( ) 338.15 1152.50 ± 1.50 0.45 1994-mat/tan(∇)
283.15 1262.50 ± 1.50 0.08 1993-kum/tak( ) 343.15 1141.66 ± 1.50 0.38 1994-mat/tan(∇)
293.15 1243.00 ± 1.50 -0.45 1993-kum/tak( ) 348.15 1130.67 ± 1.50 0.28 1994-mat/tan(∇)
303.15 1223.20 ± 1.50 -0.79 1993-kum/tak( ) 273.15 1283.54 ± 1.00 2.63 1994-sou/fia1)

313.15 1203.70 ± 1.50 -0.35 1993-kum/tak( ) 283.15 1263.48 ± 1.00 1.06 1994-sou/fia( )
323.15 1183.70 ± 1.50 0.09 1993-kum/tak( ) 288.15 1252.56 ± 1.00 -0.44 1994-sou/fia( )
333.15 1162.40 ± 1.50 -0.29 1993-kum/tak( ) 293.15 1243.68 ± 1.00 0.23 1994-sou/fia( )
343.15 1141.40 ± 1.50 0.12 1993-kum/tak( ) 298.15 1233.86 ± 1.00 0.08 1994-sou/fia( )
353.15 1118.80 ± 1.50 -0.58 1993-kum/tak( ) 300.15 1229.94 ± 1.00 0.06 1994-sou/fia( )
278.15 1272.19 ± 1.00 0.46 1994-mal/woo(∆) 303.15 1224.07 ± 1.00 0.08 1994-sou/fia( )
1) Not included in Fig. 1.

Further references: [1936-hen/ren, 1943-hen/plu-1, 1991-mae/sat-1, 1997-def/mol].
cont.
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Landolt-Börnstein
New Series IV/8J

1,1-Dichloro-1-fluoroethane (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.)

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

270.00 1286.63 ± 1.54 298.15 1233.78 ± 1.21 330.00 1169.33 ± 1.46
280.00 1268.30 ± 1.33 300.00 1230.18 ± 1.21 340.00 1148.08 ± 1.67
290.00 1249.48 ± 1.23 310.00 1210.38 ± 1.24 350.00 1126.33 ± 1.96
293.15 1243.45 ± 1.22 320.00 1190.10 ± 1.32 360.00 1104.10 ± 2.36
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Landolt-Börnstein
New Series IV/8J

1,2-Dichloro-1-fluoroethane [430-57-9] C2H3Cl2F MW = 116.95 544

Table 1. Fit with estimated B coefficient for 6
accepted points. Deviation σw = 0.419.
Coefficient ρ = A + BT
A 1890.66
B -1.750

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. T
K

ρ σexp est

kg m
±
⋅ −

2
3

ρ ρexp cal

kg m
−
⋅ −3

Ref.

293.15 1381.40 ± 2.00 3.75 1936-hen/ren1) 313.14 1343.20 ± 0.60 0.53 1997-mal/woo-1
278.15 1403.60 ± 0.60 -0.34 1997-mal/woo-1 323.14 1325.40 ± 0.60 0.19 1997-mal/woo-1
288.15 1386.40 ± 0.60 0.01 1997-mal/woo-1 338.13 1298.20 ± 0.60 -0.72 1997-mal/woo-1
298.14 1369.20 ± 0.60 0.32 1997-mal/woo-1
1) Not included in calculation of linear coefficients.

Table 3. Recommended values.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

270.00 1418.2 ± 1.6
280.00 1400.7 ± 1.2
290.00 1383.2 ± 0.9
293.15 1377.7 ± 0.8
298.15 1368.9 ± 0.7
310.00 1348.2 ± 0.6
320.00 1330.7 ± 0.8
330.00 1313.2 ± 1.1
340.00 1295.7 ± 1.5

1-Chloro-2-fluoroethane [762-50-5] C2H4ClF MW = 82.50 545

Table 1. Experimental value with uncertainty.
T
K

ρ σexp est

kg m
±
⋅ −

2
3

Ref.

289.15 1184.00 ± 2.00 1957-tit/ver

http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36
http://dx.crossref.org/10.1007/10897744_36

	PREVIOUS DOCUMENTFILE
	NEXT DOCUMENTFILE
	LB-Home
	Title Page, Contributors, Preface
	Title Page
	Contributors
	Preface
	References
	Survey

	1  Introduction
	1.1  Basic Concepts
	1.2  Scope of the Compilation
	1.3  Description of Data Tables
	1.4  Evaluation, Selection and Smoothing of Data
	1.5  Calculation Procedures
	1.6  Glossary of Symbols
	1.7  Order of Compounds in the Tables
	References

	2  Tabulated Data on Density - Haloalkanes
	2.1  Bromoalkanes
	2.1.1  C1 - C3
	2.1.2  C4 - C5
	2.1.3  C6 - C7
	2.1.4  C8 - C30

	2.2  Chloroalkanes
	2.2.1  C1 - C2
	2.2.2  C3 - C4
	2.2.3  C5 - C6
	2.2.4  C7 - C22

	2.3  Fluoroalkanes
	2.3.1  C1 - C2
	2.3.2  C3 - 16

	2.4  Iodoalkanes
	2.5  Haloalkanes of General Formula C(n)H(2n+2-k-l)A(k)B(l)
	2.5.1  Bromochloroalkanes
	2.5.2  Bromofluoroalkanes
	2.5.3  Chlorofluoroalkanes
	2.5.3.1  C1
	2.5.3.2  C2
	2.5.3.3  C3 - C5

	2.5.4  Chloroiodo- and Fluoroiodoalkanes

	2.6  Haloalkanes of General Formula C(n)H(2n+2-k-l-m)A(k)B(l)E(m)

	3  Tabulated Data on Density - Unsaturated Halohydrocarbons
	3.1  Haloalkenes
	3.1.1  Bromoalkenes
	3.1.2  Chloroalkenes
	3.1.3  Fluoroalkenes
	3.1.4  Iodoalkenes
	3.1.5  Haloalkenes of General Formula C(n)H(2n-k-l)A(k)B(l)

	3.2  Haloalkadienes and Haloalkynes
	3.2.1  Bromoalkadienes
	3.2.2  Chloroalkadienes and Chloroalkynes
	3.2.3  Fluoroalkadienes and Iodoalkadienes
	3.2.4  Haloalkadienes of General Formula C(n)H(2n-2-k-l)A(k)B(l)


	4  Tabulated Data on Density - Halocycloalkanes
	4.1  Bromocycloalkanes
	4.2  Chlorocycloalkanes
	4.3  Fluorocycloalkanes

	5  Tabulated Data on Density - Aromatic Halohydrocarbons
	5.1  Bromoalkylbenzenes
	5.2  Chloroalkylbenzenes
	5.3  Fluoroalkylbenzenes and Iodoalkylbenzenes
	5.4  Aromatic Halohydrocarbons of General Formula C(n)H(2n-6-k-l)A(k)B(l)

	References

