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In-situ controlled-environment TEM (ETEM) is a powerful technique to study nature of materials
under the conditions in which they are formed or applied. In cases of actual materials such as
catalysts, fuel cells, biological molecules, etc., it is essential to obtain their practical information,
not that in laboratory. For this purpose, ETEM has been investigated during about half century
[1,2]. The authors has been also developed a closed-type ETEM system with windowed
environmental-cell (E-cell) [3,4]. The E-cell systems utilize the dedicated specimen holder which
enables to introduce gases or liquids around specimens and to seal them with thin films. The
biggest advantage of this type is to realize the real conditions in the TEM, where the specimens
are applied actually, for example, atmospheric pressure, wet environment, and so on [3-8].
However, the conventional closed-type systems have a disadvantage that smooth gas flow is
difficult because of small gas pipes assembled in the specimen holder. To solve this problem, we

developed a new E-cell specimen holder having higher gas conductivity [9].

FIG. 1 shows schematic diagrams of the E-cell specimen holders with simple functions; gas
introduction and evacuation. In the conventional specimen holder (left-hand side), two pipes
connected toward the E-cell are assembled for the above two functions. Therefore, the diameter
of each pipe is restricted up to a few mm. Such narrow passes disturb smooth gas flow and result
in difficulty of gas pressure control inside the E-cell. The right-hand side of the FIG. 1 is our
developed E-cell specimen holder, named “coaxial line type”. Here, just one pipe is set for gas
introduction and the residual space in the holder shaft is used for gas evacuation. The pipe size is
then allowed to be bigger than that in the conventional ones. FIG. 2 shows pictures of the coaxial
line type E-cell specimen holder, dedicated for the TEM; H-8000 (Hitachi). In our case, the inner
diameter of the pipe was expanded more than 3 times comparing with the previous E-cell

specimen holder, resulting in 10 times improvement of the gas conductivity.
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FIG 1

specimen holders. Left; conventional type
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Schematic diagrams of E-cell

FIG. 2 Pictures of coaxial line
type E-cell specimen holder.

(a) E-cell part; (b) a pipe for
gas introduction; (c) gas tube

connecters.

has two pipes connected to the E-cell for
gas in/out. Right; new dedicated holder

has just one pipe for gas introduction, and

Dedicated residual space is used for its evacuation.
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