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solubility of capric acid is 15 mg/100 g water (20°C) whilst that of caprylic acid
is 68 mg/100 g water (20°C).

Typically, the reaction of an acid with base in an aqueous medium is
rapid and straightforward, as long as the acid and base are water-soluble. The
limited water-solubility of medium-chain fatty acids makes the large-scale, high-
yield preparation of the metal salts of fatty acids more difficult. Emulsions and
suspensions can form, with excessive frothing and foam if carbon dioxide is a
byproduct of the reaction (e.9., use of bicarbonate or carbonate base).
| SUMMARY OF THE INVENTION

An object of the invention is to provide a process for synthesizing a metal
salt of a medium-chain fatty acid (i.e., a chain length of from six to twelve
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crystallization. As shown in the following Examples, purification is achieved by

filtration and washing with volatile (organic) solvents.

The novel process comprises reacting the precursor free fatty acid,
dissolved in a suitable solvent, with the appropriate bicarbonate or carbonate
salt. The process uses g relatively high concentration of free fatty acid as a
soluble reactant with a consequently small amount of foam arising from the
formation of carbon dioxide. Therefore, the process allows for the convenient
large-scale preparation of fatty acid salt products.
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The following Examples are presented fo illustrate the invention but are
not intended fo limit the invention. The reaction in the Examples may be
summarized by the equation below (n = 4 - 10):

EtOH
CH3(CH,),COOH + NaHCO; ——m=  CH;(CH,);,COONa

Example 1. Sodium Decanoate (Capric Acid Sodium Salt: n=8).
To a twelve-liter three-necked flask equipped with a thermometer,
- mechanical stirrer, and a reflux condenser, were added decanoic acid (500 g,
2.9 mole) and absolute ethanol (5.5 L). The mixture was stirred vigorously for
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The decanoate salt peak appears at a retention time of 17 minutes. A
calibration curve was used to calculate the purity of the decanoate salt in the
final product.

b) Analysis of sodium cation of sodium decanoate

Instrumentation; HPLC (Waters 600 and 717 plus} equipped with a
conductivity detector (Waters 431) and a Hamilton PRP-X200 resin-based ion
chromatography column (250 mm x 41 mm OD). The mobile phase is a mixture
of 30% methanol in a 4 mM nitric acid solution. Analysis is carried out at 40°C

under a flow rate of 2 mliminute.
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The sodium salt of hexanoic acid (caproic acid) was prepared as

described in Example 1 by use of 20.0 g hexanoic acid (172 mmole) and 14.0
g sodium bicarbonate (164 mmale). Yield of product: 21.3 g (94%); mp = 232-
234°C; "H NMR (D,0, 400 MHz) &: 2.02 (t, J = 7.43 Hz, 2H); 1.4 (m, 2H); 1.16
(m, 4H); 0.75 (t, J = 6.75 Hz, 3M). *C NMR (D,0, 400 MHz) 5: 183.9; 38.3: 31.8;
26.3; 22.6; 14.1.
Example 4: Sodium Octanoate (Caprylic Acid Sodium Salt: n =6)

The sodium salt of octanoic acid (caprylic acid) was prepared as
described in Example 1 by use of 20.0 g octanoic acid (139 mmole) and 11.1 g
sodium bicarbonate (132 mmole). Yield of product: 20.4 g (93%); mp = 243-
245°C; 'H NMR (D,0, 400 MHz) &: 2.1 (m, 2H); 1.42 (m, 2H); 1.15 (m, 8H); 0.75
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8 CLAIMS 1 . A nethod of preparing a netal salt of a
medi um chain fatty acid, wherein the nmethod conprises
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wiBesinthe methed eamprises selvhilizing atleasiamiedieedattypanicipssolvent,
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bPedPBbnate or at |east one netal carbonate. 7. The
t hod ' i : 6, reih
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calpelydlate. S. The net hod according to claim7, wherein
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10. The method according to claim9, wherein the netal

f4tty adiedmetiod according tq pletra sy ahersin the metal salitdooprises
' 1.0 of claine 1 to 10, wherein the
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f the free fatty acid in solvent is at
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1tol 1, further conprising recovering the netal
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oduct_fromreactants by Hi fqh Pressure Liquid
%ﬁ,r omat gsgﬁhﬁ @qmr%pg to any of claims 1 to 6, wherein the metal fatty

acid salt is sodium or potassium caprylate.

8. The method according to claim 7, wherein the metal fatty acid sait is
sodium caprylate.

Q. The method according to any of claims 1 to 6, wherein the metal fatty
acid salt is sodium or potassium caprate.

10. The method according to claim 9, wherein the metal fatty acid salt is
sodium caprate.

11. The method according to any of claims 1 to 10, wherein the
concentration of the free fatty acid in solvent is at least 0.5M.

12. The method according to any of claims 1 to11, further comprising
recovering the metal fatty acid salt by precipitation and filtration.

13. A process for quantifying purity of the metal fatty acid salt prepared by
the method of any of claims 1 to 12, wherein the process comprises separating
product from reactants by High Pressure Liquid Chromatography (HPLC).



