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8. Tabulated Data on Density - Nitrohydrocarbons

8.1 Nitroalkanes

Nitromethane [75-52-5] CH3NO2 MW = 61.04 714

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 3.8588 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 8.9258 · 10-2 (combined
temperature ranges, unweighted).

T = 273.15 to 323.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.34745 · 103

B -1.05912 · 10-1

C -2.07871 · 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)

277.15 1158.00 ± 1.00 -0.43 1889-per(✕ ) 318.25 1103.40 ± 1.00 0.19 1913-mor/sto(✕ )
283.15 1149.90 ± 1.00 -0.90 1889-per(✕ ) 289.55 1141.60 ± 1.00 -0.91 1943-fri/har-11)

288.15 1143.10 ± 1.00 -1.24 1889-per1) 315.85 1106.30 ± 1.00 -0.32 1943-fri/har-1(✕ )
293.15 1136.30 ± 1.00 -1.46 1889-per1) 298.15 1131.05 ± 0.40 -0.04 1955-bro/smi(✕ )
298.15 1130.20 ± 1.00 -0.89 1889-per1) 298.15 1131.07 ± 0.30 -0.02 1955-bro/smi-1(∇)
273.15 1163.50 ± 1.00 0.07 1906-wal-1(✕ ) 293.15 1138.13 ± 0.30 0.37 1956-too(◆)
298.15 1131.30 ± 1.00 0.21 1906-wal-11) 298.15 1131.25 ± 0.30 0.16 1956-too(◆)
273.15 1163.90 ± 1.00 0.47 1908-wal-2(✕ ) 303.15 1124.36 ± 0.30 0.05 1956-too(◆)
298.15 1130.80 ± 1.00 -0.29 1908-wal-21) 298.15 1130.77 ± 0.20 -0.32 1960-bro/smi(!)
323.15 1096.50 ± 1.00 0.35 1908-wal-2(✕ ) 298.15 1131.14 ± 0.30 0.05 1968-nak/shi(∆)
273.15 1163.90 ± 1.00 0.47 1913-mor/sto(✕ ) 298.15 1131.14 ± 0.10 0.05 1970-nak/shi(")
303.15 1122.70 ± 1.00 -1.61 1913-mor/sto1) 293.15 1137.55 ± 0.40 -0.21 1991-fen/wan(✕ )
1) Not included in Fig. 1.

Further references: [1889-gla/per, 1895-bru-1, 1917-jae-2, 1920-har/cla, 1924-bus-1, 1925-eis, 1925-
heb, 1925-wil, 1926-mat, 1929-ham/and, 1933-hun/par, 1935-smy/wal, 1936-has/hod, 1940-gab, 1941-
fow/hun, 1941-suh/kle, 1942-boy/cop, 1948-bel/fri, 1949-dre/mar, 1949-hol/dor, 1950-hou/mas-1, 1953-
can/fel, 1954-bau/jon, 1954-tho/col, 1954-wec/hun, 1956-moo/sty, 1967-ber/wes, 1967-gun/wet, 1967-
mat/san-1, 1973-bou, 1981-kor/kov, 1985-zhu, 1986-dav/afa, 1987-man/ami].
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Nitromethane (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 1167.32 ± 1.24 293.15 1137.76 ± 0.40 310.00 1114.85 ± 0.52
280.00 1154.82 ± 0.80 298.15 1131.09 ± 0.34 320.00 1100.70 ± 1.05
290.00 1141.92 ± 0.47 300.00 1128.59 ± 0.34 330.00 1086.13 ± 1.99

http://dx.crossref.org/10.1007/10757146_26
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Nitroethane [79-24-3] C2H5NO2 MW = 75.07 715

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 6.7470 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 1.6451 · 10-1 (combined
temperature ranges, unweighted).

T = 277.15 to 303.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.37688 · 103

B -1.11545

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)

293.65 1048.90 ± 1.00 -0.43 1889-gla/per(◆) 298.15 1044.80 ± 1.00 0.49 1933-hun/par(∇)
277.15 1068.50 ± 1.00 0.76 1889-per(!) 293.15 1050.00 ± 1.00 0.11 1940-gab(∆)
283.15 1061.20 ± 1.00 0.16 1889-per(!) 293.15 1050.54 ± 0.30 0.65 1956-too(")
288.15 1055.10 ± 1.00 -0.37 1889-per(!) 298.15 1044.61 ± 0.30 0.30 1956-too(")
293.15 1049.10 ± 1.00 -0.79 1889-per(!) 303.15 1038.67 ± 0.30 -0.07 1956-too(")
298.15 1043.50 ± 1.00 -0.81 1889-per(!)

Further references: [1881-pri/han, 1884-gla, 1895-bru-1, 1936-has/hod, 1942-boy/cop, 1943-fri/har-1,
1949-hol/dor, 1953-can/fel, 1967-gun/wet, 1975-hsu/cle, 1991-fen/wan].

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 1075.71 ± 1.46 293.15 1049.89 ± 0.80 310.00 1031.09 ± 0.79
280.00 1064.56 ± 1.12 298.15 1044.31 ± 0.73
290.00 1053.40 ± 0.86 300.00 1042.25 ± 0.71
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Nitroethane (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-Nitropropane [108-03-2] C3H7NO2 MW = 89.09 716

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 6.9288 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 1.9601 · 10-1 (combined
temperature ranges, unweighted).

T = 288.45 to 395.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.33085 · 103

B -1.12379

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)

293.15 1001.00 ± 1.00 -0.41 1940-gab(◆) 395.15 886.10 ± 1.00 -0.68 1943-fri/har-1(∇)
298.15 995.66 ± 0.60 -0.13 1942-boy/cop(∆) 293.15 1000.85 ± 0.50 -0.56 1949-dre/mar(!)
288.45 1005.30 ± 1.00 -1.39 1943-fri/har-1(∇) 298.15 995.44 ± 0.50 -0.35 1949-dre/mar(!)
326.55 964.80 ± 1.00 0.92 1943-fri/har-1(∇) 293.15 1001.41 ± 0.30 -0.00 1956-too(")
350.05 938.60 ± 1.00 1.13 1943-fri/har-1(∇) 298.15 996.06 ± 0.30 0.27 1956-too(")
365.85 920.40 ± 1.00 0.69 1943-fri/har-1(∇) 303.15 990.70 ± 0.30 0.53 1956-too(")
380.35 903.40 ± 1.00 -0.02 1943-fri/har-1(∇)

Further references: [1881-pri/han, 1889-gla/per, 1889-per, 1895-bru-1, 1933-cow/par, 1936-has/hod,
1949-hol/dor].

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-Nitropropane (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

280.00 1016.19 ± 0.80 320.00 971.24 ± 0.57 380.00 903.81 ± 1.23
290.00 1004.95 ± 0.70 330.00 960.00 ± 0.60 390.00 892.57 ± 1.44
293.15 1001.41 ± 0.67 340.00 948.76 ± 0.66 400.00 881.33 ± 1.69
298.15 995.79 ± 0.63 350.00 937.52 ± 0.76 410.00 870.10 ± 1.96
300.00 993.71 ± 0.62 360.00 926.28 ± 0.88
310.00 982.47 ± 0.58 370.00 915.05 ± 1.04

2-Nitropropane [79-46-9] C3H7NO2 MW = 89.09 717

Table 1. Fit with estimated B coefficient for 5
accepted points. Deviation σw = 0.114.
Coefficient ρ = A + BT
A 1310.80
B -1.100

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. T

K

ρ σexp est

kg m

±
⋅ −

2
3

ρ ρexp calc

kg m

−
⋅ −3

Ref.

293.15 990.0 ± 2.0 1.67 1940-gab1) 298.15 982.9 ± 0.3 0.04 1956-too
298.15 984.1 ± 2.0 1.24 1942-boy/cop1) 303.15 977.4 ± 0.3 0.04 1956-too
298.15 982.1 ± 1.0 -0.73 1949-hol/dor 303.15 977.3 ± 0.3 -0.03 1975-hsu/cle
293.15 988.4 ± 0.3 0.03 1956-too
1) Not included in calculation of linear coefficients.

Table 3. Recommended values.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

290.00 991.8 ± 1.0
293.15 988.3 ± 0.7
298.15 982.8 ± 0.3
310.00 969.8 ± 1.1
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2-Methyl-1-nitropropane [625-74-1] C4H9NO2 MW = 103.12 718

Table 1. Fit with estimated B coefficient for 4
accepted points. Deviation σw = 0.274.
Coefficient ρ = A + BT
A 1256.66
B -1.000

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.

298.15 959.7 ± 1.0 1.19 1936-has/hod
298.15 960.2 ± 2.0 1.69 1954-plu/dra1)

293.15 963.5 ± 0.4 -0.05 1956-too
298.15 958.5 ± 0.4 -0.06 1956-too
303.15 953.4 ± 0.4 -0.07 1956-too

Table 3. Recommended values.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

290.00 966.7 ± 0.6
293.15 963.5 ± 0.5
298.15 958.5 ± 0.5
310.00 946.7 ± 0.8

2-Methyl-2-nitropropane [594-70-7] C4H9NO2 MW = 103.12 719

Table 1. Fit with estimated B coefficient for 2
accepted points. Deviation σw = 0.070.
Coefficient ρ = A + BT
A 1283.64
B -1.100

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.

301.15 950.1 ± 2.0 -2.28 1936-has/hod1)

303.15 950.3 ± 0.3 0.07 1956-too
308.15 944.6 ± 0.3 -0.07 1956-too
1) Not included in calculation of linear coefficients.

cont.
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2-Methyl-2-nitropropane (cont.)

Table 3. Recommended values.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

293.15 961.2 ± 0.7
298.15 955.7 ± 0.4
310.00 942.6 ± 0.3

1-Nitrobutane [627-05-4] C4H9NO2 MW = 103.12 720

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 4.4451 · 10-1 (combined temperature ranges,
weighted), σc,uw   = 2.0754 · 10-1 (combined
temperature ranges, unweighted).

T = 273.15 to 303.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.26951 · 103

B -1.01032

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)

273.15 994.50 ± 1.00 0.96 1881-pri/han(◆) 298.15 967.30 ± 1.00 -0.99 1954-plu/dra(∆)
298.15 967.67 ± 1.00 -0.62 1942-boy/cop(∇) 293.15 973.41 ± 0.30 0.07 1956-too(✕ )
298.15 968.23 ± 0.30 -0.06 1946-mil/ang(") 298.15 968.45 ± 0.30 0.16 1956-too(✕ )
298.15 968.50 ± 1.00 0.21 1949-hol/dor(!) 303.15 963.49 ± 0.30 0.26 1956-too(✕ )

Further references: [1933-hun/par, 1943-fri/har-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

270.00 996.73 ± 1.21 293.15 973.34 ± 0.59 310.00 956.31 ± 1.16
280.00 986.62 ± 0.94 298.15 968.29 ± 0.60
290.00 976.52 ± 0.64 300.00 966.42 ± 0.63

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.)

2-Nitrobutane [600-24-8] C4H9NO2 MW = 103.12 721

Table 1. Fit with estimated B coefficient for 6
accepted points. Deviation σw = 0.140.
Coefficient ρ = A + BT
A 1258.52
B -1.000

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.

298.15 960.4 ± 0.6 0.06 1942-boy/cop 293.15 965.3 ± 0.3 -0.05 1956-too
293.15 962.7 ± 3.0 -2.67 1948-kor/pat1) 298.15 960.3 ± 0.3 -0.04 1956-too
298.15 960.9 ± 1.0 0.53 1949-hol/dor 303.15 955.3 ± 0.3 -0.04 1956-too
293.15 966.0 ± 1.0 0.63 1956-she/ley
1) Not included in calculation of linear coefficients.

cont.
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2-Nitrobutane (cont.)

Table 3. Recommended values.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

290.00 968.5 ± 0.6
293.15 965.4 ± 0.5
298.15 960.4 ± 0.5
310.00 948.5 ± 0.8

d-2-Nitrobutane [500014-76-6] C4H9NO2 MW = 103.12 722

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

293.15 962.7 ± 0.8 1948-kor/pat

2-Methyl-3-nitropentane [66553-38-6] C6H13NO2 MW = 131.17 723

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

273.15 968.0 ± 2.0 1905-pon/cos

2-Nitrooctadecane [500011-39-2] C18H37NO2 MW = 299.5 724

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

303.15 878.3 ± 1.0 1950-nam/nif

http://dx.crossref.org/10.1007/10757146_26
http://dx.crossref.org/10.1007/10757146_26
http://dx.crossref.org/10.1007/10757146_26
http://dx.crossref.org/10.1007/10757146_26
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