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Purpose: 

The purpose was to determine the identity of the oil(s) and insecticide(s) in a bottle of Skat Insect Repellent.  The ingredients were believed to be dimethyl phthalate (60 %); 2-ethyl-1,3-hexanediol (20%), and butopyronoxyl (Indalone; ,-dimethyl--carbobutoxy-dihydro--pyrone; 20%).
A secondary purpose was to compare the principal ingredients in the Skat Insect Repellent with nine spectra of bottle contents already obtained by Dr. Mass.  
Summary:  

The Skat Insect Repellent was spectrally 100% dimethyl phthalate.  2-ethyl-1,3-hexanediol and butopyronoxyl were not detected.
Two observations in support of the FTIR analysis are: the label on the bottle suggests that dimethyl phthalate is the only ingredient, see photo 1, and dimethyl phthalate is an insecticide by itself (Merck Index, 10th Ed.).

The Skat liquid was compared to the nine reference spectra obtained by Dr. Mass.  None of the references matched the Skat liquid.  

Experimental:  

A drop (~ 0.05 cc) of the insect repellent was shaken from the bottle onto an infrared transmitting substrate.  The liquid was then examined by the Fourier Transform Infrared Spectrometer (FTIR) with the FTIR microscope in transmission mode.

After the spectra of the liquid were recorded, the liquid was heated under a lamp to look for any spectral changes that might occur if, for example, the solvent or a component evaporated.  The remaining liquid after heating for ~ 15 minutes was then examined by the FTIR microscope in transmission mode
Current names of the possible ingredients in the Skat Insecticide are used in this report, i.e., “2-ethyl hexanediol-2,3” is referred to as “2-ethyl-1,3-hexanediol” and “alpha-alpha-dimethyl-alpha carbobatoxy-dihydro gamma pyrone” is referred to as “butopyronoxyl” or “indalone”.  Also, note that butopyronoxyl is not currently registered for general use in the US, possibly because of hepatic toxicity concerns.

Results and Interpretations:  

Skat Insect Repellent
Spectrum 1 shows the FTIR spectra, in overlay format, of the as-received Skat Insect Repellent and of the remaining material after heating the Skat on the FTIR substrate, demonstrating the consistency of the Skat insecticide.  The insecticide was dimethyl phthalate (e.g., bands at ~ 2955, 1731, 1291, 1126, 1076 and 748 cm-1); it did not appear to contain other components.
Comparison to the other expected ingredients

Spectrum 2 shows the overlay of the Skat in spectrum 1 with a reference spectrum of dimethyl phthalate, showing the very close match and supporting the phthalate-only identification.
Spectra 3 and 4 show the overlays of the Skat in spectrum 1 with reference spectra of 2-ethyl-1,3-hexanediol and of butopyronoxyl, respectively, demonstrating the absence of these materials in the Skat.  For example, Skat does not show an OH band at ~ 3342 cm-1 in spectrum 3 as found in 2-ethyl-1,3-hexanediol and Skat neither shows a keto carbonyl band at ~ 1681 cm-1 nor shows a possible band for a double bond at ~ 1605 cm-1 in spectrum 4 as found in butopyronoxyl.
Comparison to spectra obtained by Dr. Mass

Spectra C-1 (Dr Mass bottle contents 1), C-2 (Dr Mass bottle contents 2), C-3 (Dr Mass bottle contents 3), C-4 (Dr Mass white residue 2), C-5 (Dr Mass white residue 2 – spec 2), C-6 (Kiribati bottle red brown residue), C-7 (reddish residue at top 2), C-8 (dark brown bottom of bottle) and C-9 (white residue) show the overlays of the Skat in spectrum 1 with the spectra obtained by Dr. Mass, demonstrating the absence of matches.
FTIR is often used for the qualitative identification of functional groups or for the identification of entire organic compounds, typically with the aid of spectral databases.  Assignment of spectral features to functional groups or the identification of a compound can be made with relative certainty, in some instances. However in many cases the presence of spectral features and functional groups cannot be traced unambiguously to one specific compound, especially in the analysis of mixtures. Where identification is relatively certain, the report will so state.  Where identification is ambiguous, the report will provide possible compounds or classes of materials that may be present in the sample.
If questions arise as you review the results of this analysis, the report author or any other member of our technical staff will be available for consultation.

After reviewing this report, you may assess our services using an electronic service evaluation form. This can be done by clicking on the link below, or by pasting it into your internet browser. Your comments and suggestions allow us to determine how to better serve you in the future. http://www.eaglabs.com/main-survey.html?job=C0CHE987
This analysis report should not be reproduced except in full, without the written approval of EAG.
Appendix 1

Infrared Spectroscopy (IR) is the study of molecular vibrations.  It is an extremely useful analytical technique, providing specific information about chemical bonding and molecular structure, most suitably for organic materials.  The technique is based on the fact that bonds and groups of bonds vibrate at characteristic frequencies.  When exposed to infrared radiation, a molecule selectively absorbs infrared frequencies that match those of its allowed vibrational modes.  Therefore, the infrared absorption spectrum of a material reveals which vibrations, and thus functional groups, are present in its structure.  It should be noted that vibrations that do not involve a change in dipole moment, as in O2 and N2, do not absorb infrared radiation.  Thus, IR spectra can be collected in air.
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Photo 1
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Spectrum 1
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Spectrum 2
[image: image7.wmf]2-Ethyl-1,3-hexanediol (Compound 6-12), reference spectrum
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Spectrum 3
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Butopyronoxyl; Indalone, (Dimethyl carbobutoxy dihydro gamma pyrone), reference spectrum (85+% pure)
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Spectrum 4
[image: image9.wmf]Skat, liquid

*SAFA075-white bottle contents (1)

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 110

%T

 1000  

 1500  

 2000  

 2500  

 3000  

 3500  

Wavenumbers (cm-1)








Spectrum C-1
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Spectrum C-2
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Spectrum C-3
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Spectrum C-4
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Spectrum C-5
[image: image14.wmf]Skat, liquid

SAFA1180 Kiribati bottle red-brown residue at top
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Spectrum C-6
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Spectrum C-7
[image: image16.wmf]Skat, liquid

SAFA1180 dark brown bottom of bottle
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Spectrum C-8
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SAFA1180 white residue
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Spectrum C-9
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