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Synthesis of Ultra-pure Odd n-Alkanes By Ketene Dimerization Method
and Preparative Purification of Carboxylic Acid as a Starting
Material through Liquid Chromatography

Kanichiro TAKAMIZAWA, Toyohide SONODA and Yoshiko URABE

Detailed description of preparative synthetic method of ultra-pure odd n-alkanes is given.

Both pentaco-

sane and heptacosane were synthesized, respectively, from tridecanoic acid and tetradecanoic acid through

ketene dimer.
verse liquid chromatography.
is described in some details.
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To obtain ultra-pure n-alkanes, the starting materials were purified as their esters through re-
Fractionation apparatus of the chromatography, suitable to preparative purpose,
Gas chromatographic purities of the samples obtained were over 99.98% .
Their phase transition behavior was examied by a heat-flux type DSC.
in the n-alkanes on the transition temperatures is reported.

Some effect of homologous impurities
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Fig. 1
repeated fraction-collection system.

Schematic diagram of preparative liquid chromatography.

Automatic injection and
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Operational scheme of injection and fraction collection.
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Fig. 3 DSC curves of pentacosane. sample size
1.00mg; heating rate 0.5K/min; crystallized
in bulk at a rate of 6K/h.

a) normal drawing and b) enlarged drawing.

7/ K
Fig. 4 DSC curves of heptacosane. sample size
1.00mg; heating rate 0.5K/min; crystallized
in bulk at a rate of 6K/h.
a) normal drawing and b) enlarged drawing.

Table 1  Thermodynamic quantities of phase transitions of pentacosane
and heptacosane.

n-Alkanes Transition temperature (K)

C25 314.4/A—A* 320.5/A'—-D 326.8/D—L

C27  316.9/A—A’ 324.4/A'—B 326.5/B —D 332.0/D—L
Transition enthalpy (kJ * mol™")

C25 0.4/A—N 26.5/A’—D 59.6/D—L

c27 0.2/A—A 2.9/A°—B 28.8/B —D 65.8/D~L
Transition entropy (J * K™ * mol™})

C25 1 /A=A ) 83 /A'—D 182 /D-L

Cc27 1 /A—4A 9 /A'—B 8 /B—D 198 /D—L
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Fig. 5 DSC transition behavior of pentacosane +

small amount of hexacosane. a) pure C25
and addition of C26 of b) 0.2, ¢) 0.4 and d)
0.8mol % to C25.
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Fig. 6 Effect of small amounts of homoloques in hep-
tacosane on their DSC transition behavior.

a) pure C27,b) 0.5mol% C26 and 0.5mol % C28.
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Fig. 7 Enlarged drawings of the DSC curves in Fig. 6.
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