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HREELS of lysine on Au{111} at 300 K 
 
 

 
 

 
 

HREELS data are presented as a function of increasing annealing temperature following the 
adsorption of (S)-Lys on Au{111} a) 298 K, b) 333 K, c) 353 K and d) 373 K. It is clear that, 
by 373 K, almost all of the adsorbed lysine has desorbed from the surface. Adsorbed lysine 
exists mainly in the neutral form with some contribution from the zwitterionic form. The lack 
of a sizeable ν(C=O) feature at ~1700 cm-1

 

 is presumably due to the carboxylic acid dimer 
being essentially parallel to the surface and therefore not observed due to the surface dipole 
selection rule.  

 
HREELS /cm Assignment of bands-1 1 

Room Temperature  
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δ NH
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-                                           
νacid
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795 NH2 
585 

wag 
ν (Au-N)  
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Table 1 Vibrational assignments of adsorption HREELS bands (in cm-1

 
) of (S)-lysine adsorbed onto Au{111}.   
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DFT calculations of adsorption energy of a range of configurations of lysine on Au{111} 
 
 

 Functional groups pointing 
towards surface dE in kJmol-1 

Single lysine molecule 
α-N, ε-N -282.3 
COOH -243.0 

COOH, ε-N -271.8 
zwitterion COO, α-N -217.2 

lysine dimer 
ε-N -300.9 

COOH, ε-N -295.7 
COOH -288.6 

 
The most stable form of lysine identified in the DFT calculations comprises a lysine dimer 
interacting with the surface via the ε-NH2
 

 functionality. 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011



Atomic co-ordinates of most stable lysine adsorption geometry 
 
NumberOfAtoms     78 
NumberOfSpecies    5 
%block ChemicalSpeciesLabel 
   1   1 H  
   2   7 N  
   3   8 O  
   4   6 C  
   5  79 Au 
%endblock ChemicalSpeciesLabel 
  
LatticeConstant 1.0 Ang 
%block LatticeVectors 
   12.84876800   -2.53505000    0.00000000 
    4.35450600    7.61239000    0.00000000 
    0.00000000    0.00000000   24.97932700 
%endblock LatticeVectors 
  
AtomicCoordinatesFormat NotScaledCartesianAng 
%block AtomicCoordinatesAndAtomicSpecies 
      3.63744559    5.21764057    4.69336177     1 
      3.58792144    3.57447348    5.03955822     1 
      4.18274351    4.34273794    4.69764380     2 
     11.69741310    3.43707885    5.08359823     1 
     10.57110265    2.50033906    4.34614244     1 
     10.67906656    3.28391446    5.02621268     2 
     10.57573060    0.63887070    7.13509264     3 
     12.29067117    2.13210710    6.93307190     3 
     11.04075536    1.77741292    6.87295758     4 
      5.98963207    5.31628176    4.86238933     1 
      5.23419410    4.97161042    6.43919198     1 
      5.44531557    4.53660459    5.43483255     4 
      5.87506693    2.63841687    6.38722970     1 
      6.24419046    2.69801513    4.62020039     1 
      6.29207555    3.27725624    5.58058995     4 
      7.81195775    4.36737487    6.69368619     1 
      8.15926034    4.13421025    4.94668734     1 
      7.75746724    3.63177831    5.86085138     4 
      8.36091806    1.90934055    7.10421584     1 
      8.63539038    1.70923986    5.34688690     1 
      8.67352004    2.44891614    6.18489861     4 
     10.22203627    3.74327552    7.03390164     1 
     10.13746956    2.87987079    6.33157589     4 
     13.00819892    1.29942231    7.02106117     1 
      7.77754643   -0.03577798    5.00776996     1 
      8.01442657   -1.66704360    4.76057776     1 
      7.32717696   -0.90503770    4.69065920     2 
      3.99048976    7.59010889    5.50794657     1 
      5.16688315    8.09778288    4.47828072     1 
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      5.00414140    7.52800098    5.33150047     2 
     13.90206096    0.30181117    6.92833428     3 
     12.19805286   -1.17698043    7.27893473     3 
     13.41791755   -0.85934758    6.95613285     4 
      5.57599225   -2.01216706    4.79660785     1 
     10.63969654    5.97282070    6.40303852     1 
      6.06543445   -1.21473921    5.39564799     4 
      5.56067269    0.66949666    6.32925008     1 
      5.17825679    0.57492292    4.57304169     1 
      5.15875086    0.00354593    5.53849230     4 
      8.01032607    6.55228073    6.70661876     1 
      7.64809919    6.71010788    4.95642599     1 
      3.70321681   -0.36164537    5.84236861     4 
      3.22366330    1.47601237    6.94383534     1 
      2.77509501    1.50203210    5.20905161     1 
      2.81311105    0.85204220    6.12122721     4 
      1.36064239   -0.26991633    7.30966172     1 
      1.37440817    0.47781814    6.48122812     4 
     11.49140427   -0.33525266    7.30735217     1 
      1.45152146    2.53745691    0.00002183     5 
     11.44023516    0.00192440    0.00002183     5 
      8.58018124    0.00144166    0.00002183     5 
      5.72012732    0.00095892    0.00002183     5 
      2.86007339    0.00047618    0.00002183     5 
      4.35452543    7.61238386    0.00002183     5 
     14.34323913    5.07685135    0.00002183     5 
     11.48318521    5.07636861    0.00002183     5 
      8.62313129    5.07588586    0.00002183     5 
      5.76307737    5.07540312    0.00002183     5 
      2.90302344    5.07492038    0.00002183     5 
     12.89173715    2.53938787    0.00002183     5 
     10.03168322    2.53890513    0.00002183     5 
      7.17162930    2.53842239    0.00002183     5 
      4.31157538    2.53793965    0.00002183     5 
      2.90852127    1.68618147    2.38094201     5 
     13.09732624   -0.83785966    2.38094201     5 
     10.18882534   -0.83785966    2.38094201     5 
      7.28032445   -0.83785966    2.38094201     5 
      4.37182355   -0.83785966    2.38094201     5 
      5.79891850    6.73426374    2.38094201     5 
     15.98772346    4.21022261    2.38094201     5 
     13.07922257    4.21022261    2.38094201     5 
     10.17072167    4.21022261    2.38094201     5 
      7.26222078    4.21022261    2.38094201     5 
      4.35371989    4.21022261    2.38094201     5 
     14.54252485    1.68618147    2.38094201     5 
     11.63402395    1.68618147    2.38094201     5 
      8.72552306    1.68618147    2.38094201     5 
      5.81702217    1.68618147    2.38094201     5 
%endblock AtomicCoordinatesAndAtomicSpecies 
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