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*** Current Data Parameters ***

NAME : pke07_06
EXPNO : 20
PROCNO : 0

*** Acquisition  Parameters ***

D[1] :     10.0000000 sec
DATE_t : 02:21:58
DATE_d : Jun 07 2004
DE :           12.0 usec
DS :              0
INSTRUM : dpx2
NS :             16
O1 :        1650.72 Hz
P[0] :            6.8 usec
PROBHD : 5 mm Multinuclear inverse Z-gra
PULPROG : zg30
RG :     11.3000002
SFO1 :    300.1316507 MHz
SOLVENT : CDCl3
SW :        11.0181 ppm
SW_h :       3306.878 Hz
TD :          32768
TE :          298.0 K

*** Processing Parameters ***

LB :           0.30 Hz
SI :          16384
SREGLST : 1H.CDCl3

*** 1D NMR Plot Parameters ***

SR :           7.14 Hz
ppm_cm :           0.52
Hz_cm :         155.98
NormInt :          1.014
AQ_time :      4.9545220 sec
SOLVENT : ?

 
Figure S1. 1H NMR spectrum of 11-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)undec-1-ene (1).
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Alternative fit for the C1s XP narrow scan 

Binding Energy (eV)
282285288291

C
ou

nt
s 

(a
rb

.)

C-C

C-O

C1s

C-Si

 

Figure S2. XP narrow scans of the carbon 1s region of Si(111) derivatized with C11EO3Me. 

Alternatively to the fit shown in the paper, the C1s narrow scan could be deconvoluted into three 

peaks corresponding to the C-O (287.0 eV), C-C (285.0 eV) and C-Si (283.9 eV) species. The area 

of the C-Si peak was consistent with expectation when taking the attenuation due to the overlying 

monolayer into account. The ratio of C-O bonded carbons to the remaining carbons of the molecule 

was essentially the same as that determined from the fit shown in the paper. 
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Figure S3. Bilayer model of the Si-C linked monolayer. The photoelectrons from the top (EO3Me) 

layer are attenuated within the top layer itself. The photoelectrons from the bottom (alkyl) layer are 

attenuated within the bottom layer itself and also attenuated by the top layer.



Correction of peak areas for attenuation 

The basis of the following considerations to calculate the expected ratio of the peak area at 285.0 

eV (C-C linked carbons) to that at 287.0 eV (C-O linked carbons) is a “bilayer” model of the 

monolayer (Fig. S2). In this model the triethylene oxide moieties form a separate “layer” on top the 

alkyl “layer”, i.e. there is no intermixing of the two different moieties. 

(a) Attenuation of photoelectrons from C-O linked carbon 

The intensity of photoelectrons originating from the C-O linked carbons, S , is attenuated within 

the layer and the area of the corresponding XPS signal is given by  

C
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where:  

C

C

 is an instrument specific factor,  

σ  is the sensitivity factor for carbon,  

 is the density of carbon atoms per unit area in the triethylene oxide layer,  

 is the inelastic mean free path of photoelectrons derived from carbon in the triethylene oxide 

layer,  

 is the area probed by the X-ray beam, 

 is the thickness of the triethylene oxide layer, here we assume  to be between 6-8 Å, 

C
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C
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θ  is the angle between the analyzer and the surface (90º for the instrument used in this study).  

The peak area without attenuation is equal to  

  (2) EO
C
EOC
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The measured peak area for the peak at 287.0 eV is therefore multiplied by the following factor to 

account for the attenuation within the triethylene oxide layer:  
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(b) Attenuation of photoelectrons from C-C linked carbon 

The intensity of the photoelectrons from the C-C linked carbons, , of the alkyl chains is 

attenuated by the overlying triethylene oxide layer as well as within the alkyl layer itself. The peak 

area is given by  
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where: 

C
alkylρ

C
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alkyld

 is the density of carbon atoms per unit area in the alkyl layer,  

 is the inelastic mean free path of photoelectrons derived from carbon in the alkyl layer, 

 is the thickness of the alkyl layer, here we assume  = 9-10 Å. 

The corresponding correction factor is then given by 
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(c) Estimation of the inelastic mean free path 

The inelastic mean free path  is given by [1] j
kλ

 , (6) ( 5.021 11.049 kkk
j
k EE += −−ρλ )

where  is the kinetic energy of the photoelectron, and kE kρ  is the density of the material in layer k. 

The kinetic energy of the photoelectron  can be obtained by kE

 bk EhE −= ν , (7) 

where  is the binding energy and bE νh  the X-ray photon energy. 

Based on estimated densities for the alkyl layer (0.78 g cm-3) and the EO3Me layer (1.03 g cm-3) the 

attenuation lengths for the carbon derived photoelectrons in the alkyl monolayer were calculated 

according to Eq. 6 and 7 to give = 49 Å and = 37 Å.  C
alkylλ C

EOλ



(d) Expected ratio for C-C:C-O peak areas 

Multiplication of the number of C-C linked carbons (10) and the number of C-O linked carbons (8) 

with the corresponding correction factors results in a C-C:C-O ratio of 0.98-1.04:1 

Reference 

[1] M. P. Seah and W. A. Dench. Quantitative electron spectroscopy of surfaces: A standard data 
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