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Determination of Water with Trifluoroacetic Anhydride by NMR

Abstract:Measurement of water is a subject of continued interest. High resolution proton magnetic
resonance has not been very effective in the determination of water. Especially spectral overlap with
other proton signals from the sample is undesirable result. However, trifluoroacetic anhydride reacts with
water and forms trifluorcacetic acid and the proton signal of trifluoroacetic acid did not overlap with
that of samples. By use of this fact, water in acetone, ethyl ether, dioxane, dichloroethane and methyl
isobutyl ketone is analyzed by high resolution proton magnetic resonance (PMR). This method is capable
of detecting as little as 200ppm of HO. And it is very rapid, simple and accurate.
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Fig. 1—Calibration curve. Fig. 2—Reactivity of TFAA and H,O with time.
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Table II—Chemical shift of CF; COOH in

samples.

Sample Chemical Shift (ppm)
Dioxane 10.5
Acetone 11.5
Ethyl ether 11.8
Methyl Iscbutyl Ketone 9.5
Dichloro ethane 12.4

Table III—Water content in samples.

Sample Water Content(%
Dioxane 0.19
Acetone 0.38
Ethyl ether 0.12
Methyl isobutyl ketone 0.26
Dichloro ethane 0.16
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Fig. 3—Chemical shift of CF;COOH by
addition of H;O.
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Fig. 4—NMR spectrum of TFAA.
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