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Self-assembled nanocrystals of nanoparticles (NPs) offer the opportunity to create de- vices with collective properties from the 
individual NP building blocks. Applications in plasmonic, optoelectronic, catalysis, magnetic, phonon, biomedical and electro- 
chemical devices with much improved performance are expected [1, 2]. Large area 2D nanocrystals may be prepared by 
Langmuir type deposition, where particles are dispersed at a liquid/air interface and compressed by barriers to form close packed 
2D nanocrystals. These can then be transferred onto solid substrates. The formed layer at the interface and its long-range order 
can be tuned by the particle size, surfactant shell properties, solvent interaction, charge, and magnetic moment of the particles 
among others. One important parameter is the contact angle of the particles and the interface, which is related to the NPs 
affinity to adsorb at a fluid surface. Pre- vious studies [3] and theory [4] suggests that the contact angle is dependant on the 
magnitude and sign of the charge of a single particle, since the air/water interface is believed to possess a negative charge. Also, a 
distance dependant out-of-plane force, pushing particles downwards and deforming the interface has been observed [3]. This is 
explained by the dipolar nature of the assymetric charge distribution of the particle surface in air and liquid medium. To add to 
this, we have tuned the charge mag- nitude and sign of negatively charged SiO2 nanoparticles by varying the amount of cationic 
surfactant coating. For these samples we aim to present results with neutron reflectometry, surface pressure-area isotherms, 
GISAXS and UV-spectroscopy on the charge dependant electrocapillary effect, colloidal stability and long range order of films 
at the air/liquid interface and of transferred films to solid substrates. 

Keywords:

Nanoparticles, nanocrystal, electrocapillary, neutron reflectometry

References:

[1] J-S. Lee D. V Talapin and E. V. Shevchenko. “Prospects of Colloidal Nanocrystals for Electronic and Optoelectronic
Applications”. In: Chemical Reviews 110 (2009). doi: https://doi.org/10.1021/cr900137k.
[2] M. A. Boles, M. Engel, and D. V. Talapin. “Self-Assembly of Colloidal Nanocrystals: From Intricate Structures to
Functional Materials”. In: Chemical Reviews 116 (2016). doi:
[3] https://doi.org/10.1021/acs.chemrev.6b00196.

L. Wu, X. Wang, G. Wang, and G. Cheng. “In situ X-ray scattering observation of two-dimensional interfacial colloidal
crystallization”. In: Nature communications 9 (2018), p. 1335. doi:
[4] https://doi.org/10.1038/s41467-018-03767-y.
A. Shrestha, K. Bohinc, and S. May. “Immersion Depth of Positively versus Negatively Charged Nanoparticles at the Air-Water
Interface: A Poisson-Boltzmann Model”. In: Langmuir 28 (2012). doi:
https://doi.org/10.1021/la303177f.


