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7.2 Unsaturated Nitriles

Propenenitrile [107-13-1] C3H3N MW = 53.06 706

Table 1. Coefficients of the polynomial expansion
equation. Standard deviations (see introduction):
σc,w = 1.0616 (combined temperature ranges,
weighted), σc,uw   = 2.5138 · 10-1 (combined
temperature ranges, unweighted).

T = 278.00 to 308.15 K
Coefficient ρ = A + BT + CT 2 + DT  3 + …
A 1.15945 · 103

B -1.20544

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)

298.15 800.30 ± 0.40 0.25 1947-rog-2(∆) 307.40 787.10 ± 0.30 -1.80 1987-yad/yad(!)
293.15 806.00 ± 0.80 -0.08 1966-ser/kon(✕ ) 298.15 800.30 ± 0.30 0.25 1994-hai/guo(✕ )
293.15 806.00 ± 0.60 -0.08 1968-ano(✕ ) 298.15 800.20 ± 0.40 0.15 1998-ami/ban-1(∇)
293.15 805.80 ± 0.80 -0.28 1969-sok/sev(✕ ) 303.15 794.90 ± 0.40 0.88 1998-ami/ban-1(∇)
278.00 823.40 ± 0.50 -0.94 1984-chi/twu(◆) 308.15 789.30 ± 0.40 1.30 1998-ami/ban-1(∇)
298.15 800.40 ± 0.40 0.35 1985-mat/ben-1(")

Further references: [1952-vog/cre, 1964-pro/ser, 1967-dei, 1968-vol, 1973-akh/mai].

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

270.00 833.98 ± 0.98 293.15 806.08 ± 0.53 310.00 785.77 ± 0.50
280.00 821.93 ± 0.83 298.15 800.05 ± 0.45 320.00 773.71 ± 0.88
290.00 809.88 ± 0.60 300.00 797.82 ± 0.44
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Propenenitrile (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.)

3-Butenenitrile [109-75-1] C4H5N MW = 67.09 707

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

293.15 834.6 ± 0.4 1954-ano-12

3-Methyl-3-butenonitrile [4786-19-0] C5H7N MW = 81.12 708

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

293.15 834.0 ± 0.4 1955-ano-13
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2-Methyl-4-pentenenitrile [500044-84-8] C6H9N MW = 95.14 709

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

290.15 832.0 ± 1.0 1961-cot

2-Ethyl-4-pentenenitrile [500044-85-9] C7H11N MW = 109.17 710

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

291.15 822.0 ± 1.0 1961-cot

2-(1-Methylethyl)-4-pentenenitrile [500044-87-1] C8H13N MW = 123.2 711

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

292.15 834.0 ± 1.0 1961-cot

2-Propyl-4-pentenenitrile [500044-86-0] C8H13N MW = 123.2 712

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

292.15 836.0 ± 1.0 1961-cot

2-Butyl-4-pentenenitrile [500044-88-2] C9H15N MW = 137.22 713

Table 1. Experimental value with uncertainty.

T

K

ρ σexp est

kg m

±
⋅ −

2
3

Ref.

293.15 838.0 ± 1.0 1961-cot
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