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3. In-situ Environmental Transmission Electron

Microscopy (ETEM)

4. Conventional Transmission Electron Microscopy

(CTEM)

5. Ernst Ruska

6. in-situ Controlled Environment Transmission Elec-

tron Microscopy

7. Transmission electron microscopy (TEM)

8. Open cell

9. differential pumping system

10. Marton

11. sealed gas cell

12. In-situ XRD

13. Creemer

14. Nanoreactor

15. Micro-Electro-Mechanical Systems (MEMS)

16. Silicon (Si) Chip

17. Silicon nitride (SiN)

18. Platinum (Pt)

19. Tadahiro Yokosawa

20. Palladium (Pd)

21. SELECTED AREA ELECTRON DIFFRACTION

PATTERN (SAEDP)

22. Hiroshi Fujita

23. Hydrogen

24. hydride

25. embrittlement

26. Annealing

27. Copper (Cu)

28. M. Komatsu

29. Copper oxide (CuO)

30. nucleate

31. whiskers

32. Li Sun

33. fugacity

34. Silver(I) oxide (Ag20)

35
36.
37.
38
39.
40.
41
42.
43.

.Ag

Parkinson GM.
Ceria (Cerium(IV) oxide)

. Giorgio S.

Titanium Dioxide (Ti02)
amorphous carbon

. faceted

Zinc oxide (ZnO)
High-Resolution Transmission Electron Microsco-

py (HRTEM)

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Tadahiro Kawasaki

facets

Vendelbo SB

Heide HG

Hydrogen H2

Helium (He)

Nitrogen (N2)

Argon (Ar)

Daulton TL

Hexavalent chromium (Cr(VI))
Shewanella oneidensis (S. oneidensis)
Extracellular Polymeric Substance (EPS)
Van der Waals

Chromium (Cr)

sintering

. ripening

S. Helveg

Carbon Nanotubes (CNT)
Crozier

amorphous

X-ray photoelectron spectroscopy (XPS)
Vapor—Liquid—Solid (VLS)
Nanowire (NW)

eutectic

F. Ross

eutectic droplets

disilane

Stach

Gallium nitride (GaN)
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In-situ Environmental
Transmission Electron
Microscopy equipped  Keywords
with a gas-contro"ed In-situ ETEM, Sealed gas cell,
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enVi ronment in tion, Interaction, Evaporation, Oxidation
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various fields

Abstract

As mentioned in previous article published in Iranian Journal of Laboratory knowledge (No.
30-Summer 2020) With the title of ‘An introduction to In-situ Environmental Transmission Elec-
tron Microscopy equipped with a gas-controlled environment operational principals and struc-
tures’ unlike Conventional Transmission Electron Microscope, samples inside in-situ Environ-
mental Transmission Electron Microscopy (ETEM) equipped with controlled gas-environment
can be exposed to different gaseous species, pressures and temperatures. Such approach
provides researchers with unique opportunities to achieve new level of material analysis. This
kind of microscopy is considered valuable equipment for understanding the behavior of differ-
ent specimens in atomic scale. In-situ ETEM with gaseous environment makes it possible to
acquire dynamic measurements of nanostructures during reaction processes and also to follow
the structural and chemical changes under different atmosphere, pressure and temperature
conditions. Extensively used gaseous species in various research and industrial fields have
a significant effect on both the configuration of solid materials and the evolution of reactive
systems. Various nanomaterial-based technologies, such as food production, efficient energy
conversion, transportation, and environmental protection are dependent on In-situ ETEM for
achieving accurate real world results. In order to gain new insights into the growth, properties,
and functionality of nano-materials such as biological specimens, catalysts, and fuel cells, ob-
taining practical information from gas—solid interactions accrued from In-situ ETEM is essen-
tial. Thereby in this article some of the more important applications of the ETEM when using a
gaseous environment will be reviewed.
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