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Abstract: Miscibility of Trifluoroacetic acid (TFA) in water is very high & therefore its recovery is very 

difficult from its dilute aqueous solutions by conventional techniques. To address this limitation and facilitate 

TFA recovery, insoluble salt formation has proven to be an effective approach. This work expands to prepare 

ester in-situ or with recovered TFA from it’s adduct & alcohol. The objective of this work is to provide a 

different technology options for quantitatively recovery from most environmental waters using water insoluble 

adduct formation and process configurations to this end, highlighting notable achievements and recent 

developments. In this approach, water insoluble adduct is prepared by reaction of base dicyclohexyl amine with 

industrial aqueous effluent containing trifluoroacetic acid moiety followed by fractional distillation in presence 

of sulphuric acid. Gas Chromatography(GC)analysis tools also developed for conformation and purity of 

isolated content. 
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I. Introduction 

Trifluoroacetic acid is a very strong halogenated derivative of acetic acid. A mildly phytotoxic 

compound Trifluoroacetic acid is an analogue of acetic acid with the three hydrogen atoms replaced by three 

fluorine atoms. The acidity of TFA is approximately 34,000 times stronger than that of acetic acid due to the 

high electronegative character of the trifluoromethyl group. TFA is widely used in organic chemistry for various 

purposes. 

The research work relates to a method for recovery trifluoroacetic acid from aqueous compositions 

containing said acids. The invention more particularly relates to the recovery of trifluoroacetic (or 

trifluorocarboxylic acid) forming practically water insoluble adduct with organic base and makes ester with 

alcohol in presence of catalyst. The chemical industry uses trifluorocarboxylic acids in many field of activity for 

the most part they are soluble in water and are often present in varying amounts in industrial effluents, notably 

waste water. 

 In view of the costs of this trifluorocarboxylic acid, it can prove useful and profitable to treat the aqueous 

effluents containing said acid, in order to recover them. 

Moreover, the presence of trifluorocarboxylic acid in industrial aqueous effluents may be harmful to 

the environment and as environmental requirements are becoming increasingly stringent, the recovery of 

trifluorocarboxylic acid is now becoming a problem for which no acceptable solution is yet available on an 

industrial scale. A simple and effective means might comprise distillation of the aqueous waste containing the 

trifluorocarboxylic acid. However, this acid generally forms azeotrope with water, so that their distillation to a 

satisfactory degree of purity is impossible. For example, trifluoroacetic acid (TEA) forms an azeotrope with 

water, with boiling point of about 103° C. This temperature, which is very close to the boiling point of water, 

makes simple TFA/water distillation even less effective, and it cannot be used. 

 

II. Experimentation 
Prior methods for recovery of substantially anhydrous trifluoroacetic acid are cumbersome and 

uneconomical. A representative proposed procedure involves alcohol extraction of sodium trifluoroacetate from 

a reaction mixture which had been evaporated to dryness. After removal of the alcohol, the residue of the extract 

is treated with sulfuric acid, and the mixture is then distilled in the presence of strong sulfuric acid to effect 

recovery of trifluoroacetic acid as overhead. Most prior art processes for recovery of substantially anhydrous 

trifluoroacetic acid require distillation of CF COOH out of a concentrated sulfuric acid solution.  

In our proposed way, take industrial effluent containing trifluoroacetic acid (TFA) or its constituents 

amide or ester form in a well-equipped 4-necked round bottom flask (or reactor) assembly, distill to remove 

organic solvent, add caustic soda solution to adjust pH basic, heat & stir, cool and adjust pH acidic by use of 

mineral acid like aqueous hydrochloric acid, further add Dicyclohexyl amine organic base. Filter off precipitated 

material; thoroughly wash with water and dry material under reduced pressure. Obtained yield is 98% of total 

TFA content present in industrial effluent. Take solid obtained as above, in sulphuric acid at ambient 

temperature, add alcohol (1-6 carbon length) like methanol, ethanol Propanol etc and stir. Collect ester of acid & 

with Gas Chromatographic purity NLT 99% (yield 93%). 

https://en.wikipedia.org/wiki/Acetic_acid
https://en.wikipedia.org/wiki/Acid_dissociation_constant
https://en.wikipedia.org/wiki/Acetic_acid
https://en.wikipedia.org/wiki/Trifluoromethyl
https://en.wikipedia.org/wiki/Organic_chemistry
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III. Result & Discussion 
Aim of this study to propose a simple and effective method permitting the recovery of 

trifluorocarboxylic acid from aqueous effluents, with efficiency and a degree of purity that are satisfactory and 

economically profitable, notably on an industrial scale. Other aims will become clear from the following 

account of the present research. As already mentioned, a conventional method of distillation does not allow the 

recovery of a trifluorocarboxylic acid of high purity, because of the azeotrope that said forms with water. In this 

research work, now discovered a method, which is the object of the invention, which permits the recovery of 

trifluorocarboxylic acid present is aqueous effluents (or more simply aqueous solutions). During development 

work resulting in the present improvements involves to make water insoluble adduct trifluoroacetic acid from 

aqueous effluent. Water insoluble adduct is used as with sulphuric acid followed to distillation. 

Dicyclohexylamine is a secondary amine which is used for making water insoluble salt with trifluorocarboxylic 

acid content. It is a colorless liquid, although commercial samples can appear yellow. It has a fishy odor, typical 

for amines. Since this organic base is sparingly soluble in water, easily recovered from residue left behind after 

trifluoroacetic acid / ester recovery. 

 

IV. Conclusion 
Trifluoroacetic acid water insoluble salt formation technique is a promising tool for the recovery of 

TFA from its dilute aqueous solution or industrial effluent. This research is providing highly efficient TFA 

recovery process with yield & quality. Advantage are- 

1. An economically convenient method to preparation of TFADCHA salt from aqueous /organic effluent 

containing trifluoroacetic acid content (TFA free acid or its salt with organic or inorganic base, ester, amide 

etc.) of any concentration.  

2. A method for recovery of trifluoroacetic acid from an aqueous effluent, comprising (a) contacting said 

aqueous effluent comprising Trifluoroacetic acid content (b) form water insoluble TFADCHA salt by use of 

organic base DCHA (c) recovering TFA as distillate from step (b) salt by treatment with sulphuric acid (d) 

Process for preparation of TFAE (trifluoroacetic acid isopropyl ester) from salt of step (b) with IPA in 

presence of sulphuric acid or other strong acid having pKa value less than -0.3 (e) process for 

Dicyclohexylamine (DCHA) recovery from residue of industrial waste or residue obtained in  a, b or c. 
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