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Illustration of different deposits forms possible with AI crystals and oil adjuvants (Malcolm A Faers at al. Pest Manag Sci 64:820-833 (2008))
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Challenge: To increase the bioavailability of active ingredients (AIs) to reduce the quantity of
AIs that need to be sprayed on crops.

For systemic pesticides, the surfaces of leaves provide an almost impenetrable barrier to
AIs so ‘adjuvants’ are added to crop sprays to enhance the passage of the AI through the
cuticle of the leaf. It is believed that if AI and adjuvant end up in the same place on the leaf
upon drying the uptake is increased. The aim of the project is to develop methods to study
the association between AI and surfactant on model leaf surfaces.

Scanning electron microscopy and 
Energy dispersive X-ray spectroscopy

SEM images and element maps of the deposits for two different surfactant solutions
+ AI : alkyl ethoxylate (upper image) and amidoamine based surfactant (lower
image).

Scanning electron microscopy (SEM) and energy dispersive X-ray 
Spectroscopy (EDS) were used to find information about: 

• Morphology of the deposit, 
• Packing arrangement of the AI crystals,
• Elemental  analysis of the sample.

Raman Imaging

Raman spectroscopy was used to determine the phase of chemicals on a
surface and the co-localization of the active ingredient and the different
surfactants.
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Raman spectrum of a specific area of the deposit with an alkyl ethoxylate surfactant + AI 
(left) and an amidoamine based surfactant solution + AI (right).
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Normalised intensity profiles of filter angles 0, 4, 6, 14 and 16 and Raman spectrum of an 
amidoamine based surfactant and AI. 

Chemical map of an alkyl ethoxylate surfactant + AI (upper map) and an amidoamine based surfactant + AI 
(lower map) :  red = surfacant; green = AI. Right-hand image is an overlay of the left and centre images.
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Schematic of the beam path within the Raman imaging.
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Schematic of the beam path within the Raman spectrometer.

Raman Spectroscopy
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Raman spectroscopy and SEM/EDS can be used to characterize the final
deposit showing the co-location between the active ingredient and
surfactant.
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