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Study of all<anethiol-based self-assembled monolayers 
coated ·with poly(methyl methacrylate) of various tacticity*> 

'l'omasz Kozik1l, ~· ~·>, Madej Sniechowskil>, Wojciech Luzny1> 

I )() 1: d x.d l> i .o rg /"IO: I43"14/ polim er y.2020.9.1 

Abstract: Self-assembled monolayers (SAMs) have a large variety of applications. One particu lar ap
plication of al kanethiol-based SAMs is tun ing the work function of metallic su rfaces. In a recent study, 
it was de termined that depositing a poly(methyl methacrylate) layer on selected SAMs further sh ifts 
the work function. The effJct is sensitive to tacticity and neither the reason behind this nor the exact 
mechanism of the interaction was determined. The aim of this work is to study the problem by u se of 
.rnolecular dynamics simulations. 

Keywords: self-assembled monolayers, poly(methyl methacrylate), molecu lar dynamics. 

Badanie samoorganizuj'lcych si~ monowarstw na bazie alkanotioli 
pokrytych p oli(metakrylanem metylu ) o r6znej taktycznosci 
Slreszczenie: Jed nym z licznych zastosowan samoorganizujqcych si~ monowarstw (SAMs) jest mody
fi kacja pracy w yjscia powierzchni metalicznych. W literaturze mozna znaleic opracowania dotyczqce 
dcpozycji cienkich warstw poli(metakrylanu metylu) na w ybranych samoorganizujqcych si~ monow ar
stwach na bazie alkanotioli, prow adzqcej do dalszych zmian wartosci p racy wyjscia calej struktu ry. 
Uzyskany efekt w ydaje si~ bye zalezny od taktycznosci polimeru, jednakze w badaniach eksperymen
t•1 I nych nie udalo si~ okresliC przyczyn tego zjaw iska. W niniejszej pracy wspomniany efekt zbadano za 
pomocq symulacji komputerow ych metodq dynamiki moleku larnej. 

S·l·owa kluczowe: samoorganizujqce si~ monowarstwy, poli(metakrylan metylu), dynamika molekular
na. 

Se lf-assemb.l ed monolayers, commonly abbreviated 
SAMs, are smn.e of the most simple systems in which the pro
cess of self-assembly occurs [1]. Essentially, the self-assem
bly process is the spontaneous formation of large, ordered 

1l /\C: I I Un iversity of Scien ce an d Tech n olog y, Facu lty of Phys

k s nnd /\ pplied Com p u ter Scien ce, al. Ad ama Mickiew icza 30, 

:10-0fiLJ I( ra kow, Poland . 

•·> Ma lc ri:l l co n ta in ed in this a r ticle w a s p resented at th e XI In 

te rn <:> t io nn l Co n fe ren ce on "X-ray Invest igation s of Polymer 

Str uc tu re", 3~6 Dece mber 2019, Ustron, Polan d . 

•·•·> Au th or fo r correspon d en ce: Tom asz .Kozik@fis.agh .edu .p l 

structures by simple molecules, in the case of SAMs during 
adsorption on metallic surfaces. Molecules capable of form
ing SAMs have typically the form of a backbone separating 
a head group and a tail group. SAMs are very important 
structures in nanotechnological applications, since they can 
be used as general metal-organic interfaces and deposited 
on su rfaces of metallic nanoparticles or metallic surfaces. 
Apart from protective applications, metallic surfaces and 
nanoparticles may be functionalized by SAMs, depend
ing on the form of the terminal group. One application of 
such functionalized su rfaces are biosensor chips for Surface 
Plasmon Resonance (SPR) measurements [2]. 


