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4.Infrared Absorption
5. Total Inorganic Carbon (TIC)
6. Induction Furnace
7. Ceramic Crucibles
8. resistance Furnace
9. Ceramic boats
10. Infrared Cells
&2y
[1] ELTRA Analyzers Made in Germany, CS-2000 Carbon-Sulfur Determinator.
[2] ELTRA Analyzers Made in Germany, Operational Manual.
[3] ELTRA Analyzers Made in Germany, Product information for CS-2000.
[4] Carl F. Zimmermann, Carolyn W. Keefe, "Determination of Carbon and Nitrogen in Sediments and
Particulates of Estuarine/Coastal Waters Using Elemental Analysis", university of Maryland System,
Center for Environmental Estuarine Studies, Chesapeake Biological Laboratory, 1997.
[5] Luigi Ragaglia, Liliana Krotz and Guido Giazzi, Flash 2000 CHN Analyzer, Stability, Accuracy and
_ Reproducibility, Milan, Italy
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4. Low Temperature Scanning Tunneling Microscope
(LT-STM)

5.Gerd Binnig

6. Heinrich Rohrer

7. Auger

8. Low Energy Electron Diffraction Spectroscopy

(LEED)
9. Kondo
sl 435255 300, 5| gamly g 68 N o
11. Colossal Magnetoresistance (CMR)
12. Hunds coupling energy
13. Jahn-Teller effect
14. Macor®
15. Dewar
16. Charge Density Wave (CDW)
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specimen
preparation

Abstract

In this article, TEM sample preparation tech-
niques for nanomaterials and composites are de-
scribed with illustrative examples. The site-specif- X
ic TEM specimen preparation using focused ion
beam (FIB) milling is presented, too. As specimen
preparation involves thinning the sample to elec-
tron transparent thickness it can result in artifacts,
which are briefly reported.

TEM; Specimen preparation;
TEM foils; electropolishing; ion
milling; FIB; artifacts.
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Low-Tempeigature
Scanning
Tunneling 8
Microscopy™

Abstréct

Low-temperature scanning tunneling micros-
copy (LTSTM) is a kind of the scanning tunnel-
ing microscope (STM). It is designed for atomic
scale experiments under high vacuum conditions
and Temperature Operation at T < 5 K. Advan-
tages of this microscope are Lowest Thermal
Drift and Highest Stability, experiment feasibil-
ity at changeable temperature, Safe and Quick
Sample/Tip Exchange, STM and AFM measure-

ments simultaneously, Low consumption of liquid
N2 and He, manipulation of single atoms/mole- Low-temperature scanning tun-

cules at gurface. Thi.s te_chniqge ha_s been used neling microscopy, Scanning Tun-
for a variety of studies including high tempera- neling microscopy, Manipulation of
ture superconductors, carbon nanotube, noble atoms. imaai ’

: : » Imaging
metal surfaces and dopants in semiconductors.

In addition, it can be used as a powerful imaging
method for dynamic fluid.
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Liquid chromatography, Station-
ary phases, Chiral —_

There are a number of different materials employed as chiral stationary phases, but there are
basically only five general types of stationary phase in common use in liquid chromatography.
The first type is the, now well established, protein based stationary phases. These stationary
phases were the first to be developed and usually take the form of natural proteins bonded to a
silica matrix. As they are proteins, they contain a large number of chiral centers of one configu-
ration and are known to interact strongly with small analytes exhibiting strong chiral selectivity.
There are specific interactive sites that provide chiral selectivity, but there are many other sites
that contribute to general retention. These other sites can be significantly deactivated by mobile
phase additives (e.g. octylamine) which reduce the overall retention and increase the chiral
selectivity. The second type of chiral stationary phase consisted of relatively small molecular
weight chiral substances bonded to silica and were pioneered by Pirkle. Each bonded group
has a limited number of chiral centers available but, due to their small size, there can be a large
number of groups bonded to the silica (as opposed to much larger complex chiral moieties),
and thus a relatively high probability is maintained of the solute interacting with a chiral center.
The particular advantage of the Pirkle chiral phases is that, as the overall interacting molecule
is small, the extra chiral contributions to retention are also small, and thus the chiral selectivity
becomes the dominant factor controlling retention. The third type is based on polymers of cel-
lulose and mylase which were developed by Okamato. These are derivatized to link appropriate
interactive groups to the cellulose polymer which is then coated onto a silica support. The fourth
type is based on the macrocyclic glycopeptides introduced by Armstrong. These are materi-
als that also contain a large number of chiral centers, together with molecular cavities in which
solute molecules can enter and interact with neighboring groups. The spatial character of the
solute will determine the degree of entry and consequently the proximity of interaction which, in
turn, will determine the energy of interaction and the magnitude of the retention. Finally, the fifth
group contains the cyclodextrin based materials that control retention in a similar manner to that
previously described for GC. In LC, the cyclodextrin stationary phases are bonded to a support
such as silica and are prepared using similar techniques to those for making reverse phases.
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Carbon-Sulfur Analyzer is the only analyzer for
the determination of carbon and sulfur in organic
as well as inorganic samples. For this purpose,
this analyzer is equipped with both an induction,
a resistance furnace (Dual Furnace Technology)
covering the full range of carbon and sulfur analy-
sis and also allows the installation of TIC module.
The Carbon-Sulfur Analyzer is available with up
to four independent infrared cells allow for pre- Carbon-Sulfur  Analyzer,
cise simultaneous analysis of high and low car- Dual Furnace Technology
bon and/or sulfur concentrations. The sensitivity
of the cells can be customized individually by se-
lecting the length of the IR-paths to ensure the
optimum measuring range for each application.
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