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STM is rapidly evolving into a powerful 
technique for a wide application to study 
electrochemical systems [1-6]. The aim of 
this communication is to show that atomic 
resolution in electrolyte solution for 
different materials than HOPG is possible. In 
this note the results on in situ STM studies 
of lead deposits on graphite substrate are 
shown. The solution was I0-3pb(CIO4)2 + 10- 
2NaCIO4. 

In the present study the STM Nanoscope i, 
Digital Instrument, Inc. , and 5441 Storage 
Oscilloscope, Tektronix, as a registration 
device were used. The STM apparatus was 
protected against acoustic, mechanical and 
electromagnetic vibration by placing it on the 
top of an air table in boxes made of copper, 
lead and aluminum. The images were recorded 
in constant current mode for ex situ and in 
situ experiments. The set point currents for 
experiments carried in air and solution were 
2.9 nA and 2.0 nA, respectively. The Faradic 
current between STM tip and substrate was kept 
below 0.05hA. The bias potential was -50mV 
(sample negative). 

In Fig. i a high resolution image for 
HOPG in air is presented. Solution was added 
to the cell and the image for HOPG in solution 
shown on Fig. Ib was registered. Thereafter 
a thick layer of lead was deposited at -0.6V 
vs SCE. Then, part of the Pb deposit was 
removed by oxidation to smooth the surface of 
the deposit. The final thickness of the Pb 
layer corresponded to ca 80 monolayers. The 
registered image for this electrode is shown 
in Fig. 2a. Then the solution was removed 
from the cell and the electrode was washed and 
dried. The image for HOPG Pb in air is 
shown on Fig. 2b. In the next step the Pb 
layer was electrochemically removed of HOPG 
surface, than electrode was washed and dried 
again. The surface image after this procedure 
was the same as presented in Fig. la. All 
presented here images were registered with the 
same STM tip. 

The experimental values of the nearest 
neighbor distances are shown in the Table. 
There is good agreement between the STM 
obtained values in air and those renorted in 
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literature [6]. The different distances for 
lead atoms in solution and in air were 
detected (cf. Table). It is possible that 
such differences are caused by different state 
of oxidation of lead in solutions and in air. 

The images registered for the substrates 
placed in the solution are not so clear (more 
"noisy") as those observed in air. One reason 
for this may be the difference in capacity of 
the solution and the air layers between the 
substrate and STM tip (higher capacity, higher 
capability of assorbance of noises). Thus 
for organic solvents, a higher STM resolution 
then that in aqueous solutions should be 
obtainable. 
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SUMMARY OF NEAREST NEIGHBOR DISTANCES (A) DETECTED BY $TM. 

AIR SOLN LITERATURE (X-RAY) 

Graphite 2.5 _+ 0.2 2.5 + 0.3 2.51 [7] 

Lead 2.9 + 0.3 3.9 _+ 0.3 3.5 [8] 
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Fig. 2a The image of Pb massive deposit 
detected in solution. 

Fig. la The image of graphite surface 
detected in air. The grid dimension 
is 9A x 9A (the same for all 
figures). 

Fig. 2b The image of Pb massive deposit 
detected in air. 

Fig. ib The image of graphite surface 
detected in solution. 

iThe STM image of graphite is known to be 
centered hexagon with 2.5~ periodicity arising 
from atoms having no neighbors directly below 
in the next lower layer. 
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