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Langmuir monolayers are molecular-thick films formed after the spreading of insoluble low-molecular 
weight or polymer surfactants at the liquid/vapour interface. Complex phase diagrams have been reported 
in the case of fatty acid, ester or alcohol monolayers [1]. The effect of monolayers in stabilizing colloidal 
systems, such as emulsions and foams, strongly depends on their mechanical properties. In the case of 
foams, the complex shear modulus of the monolayer is key information. Surface shear elasticity and 
viscosity can change several orders of magnitude in response to changes in temperature or concentration. 
In the last decade it was found that the values of shear viscosity for polymer monolayers were very 
different (up to four decades) depending on the type of experimental technique used [2]. More recently, 
we have shown that this was the result of overlooking the lower limit of the viscosity that can be sensed 
depending on the actual value of the Boussinesq number of each experiment [3]. With a proper 
combination of techniques it is possible to eliminate the discrepancies, and measure the viscosity over a 
range of six orders of magnitude [4]. 
In this work we have found that, in the case of fatty acids the magnitude of the complex surface viscosity, 
η*, increases monotonically with the monolayer concentration. In addition the L2d-LS phase transition is 
clearly observed as a step on the value of η*, whose amplitude depends on the chain length. On the 
contrary we found that in the case of fatty alcohols η* presents a maximum in the L’2 phase. We have also 
discussed the correlation found between η* and the chain length. 

In the case of polymer monolayers we have compared the results obtained with micro-rheology and with a 
new magnetic microwire rheometer [4]. The molecular weight dependence of the viscosity definitively 
confirms that the monolayers follow a Rouse dynamics for very low molecular weights, and a reptation-like 
dynamics for higher molecular weights. This is in agreement with the behaviour already described for the 
surface dilational viscosity. 
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