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Research works accomplished by using the electron

microscope system: VI

Committee of Electron Microscope System

Abstract

Some of the works that have been performed with the electron microscope system during the
period from spring 1993 to spring 1995 are presented. They include : 1) solidification structure of
surface and antiphase domain morphology in melt-quenched Ni;Al alloy, 2) erosion test of C/C
composite, 3) study of plasma polymerization process — N-containing aromatic compounds —,
4) effect of temperature on crystal growth of CeO, under hydrothermal condition, 5) swelling
behavior of poly (N-isopropylacrylamide) gel, and 6) crystallization and thermochromism of

polyolefin solution.
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Interference micrographs of surface of

melt-quenched Ni,Al alloys. (a) and (b)
show that the solidification proceeds
from a point toward the radial direction
and that the dendrite without secondary
arms is formed.
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Scaning electron micrographis of the
dendrite without secondary arms. (b) is
the enlarged micrograph of the region []
in (a).

Fig. 1-2.
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Fig. 1-3. Dark-field electron micrographs of APD formed in the solidification structure shown in Fig.
1(a). (a) shows APDs observed near the center of the structure, and (b), (c) and (d) show
APDs observed in the fine dendrite without secondary arms.
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Fig.2-1. SEM micro graphics of C/C composite

after (a) oxidation test at 1,350°C (b)
erosion test at 1,660°C
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Fig. 3-1.

SEM images of plasma polymerized films
of nitrogen-containing aromatic com-
pounds. (a) PP membrane, (b) Pyrrole,
(c) Pyridine, and (d) Aniline. Plasma
conditions: 55 W, 0.6 Torr, 30 min, Sub-
strate : PP membrane
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AFM images of plasma polymerized sur-
faces of nitrogen-containing aromatic
compounds. (a) Pyrrole, (b) Pyridine,
and (c) Aniline. Plasma conditions: 55
W, 0.6 Torr, 1 sec, Substrate : mica
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2 min 3 min

Fig. 3-3. AFM image of plasma polymerized surface of pyrrole.

1 sec~b5 min, Substrate : mica
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Fig. 4-1. SEM and TEM micrographs of CeO, powders ; (a) before hydrothermal treatment (TEM), (b)
after hydrothermal treatment at 400°C (TEM), (c) at 600°C (SEM), and (d) at 800°C (SEM).
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Fig.4-2. logd vs 1/T of CeO, powder after
hydrothermal treatment.
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Fig.5-2. Swelling curves of PNIPA gels in water and alcohol.
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Fig.5-3. Swelling curves of PNIPA gels in water.

(a)

Fig.5-4. SEM photographs of PNIPA gels:
(a), BIS content=0.273 mol% ;
(b), BIS content=0.045 mol%.
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Fig. 5-5. Swelling curves of PNIPA gels in water-
alcohol mixtures as a function of fraction
of alcohol.
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Fig.5-6. Hydrogen bonding between polymer gel
and solvents.
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Table 6-1. Typical physical properties of
isotactic polypropylene®
Density My > 1074 a Ts
Sample gcm™3 (GPC) % C
PP-6 0.901 25.8 35.2 158.0

@y, weight-average molecular weight obtained
by GPC; a, degree of crystallinity estimated by
DSC; TY, melting temperature of the sample
determined by DSC.
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Fig. 6-1.
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Transmitted-light spectra of 1% iPP gel in decalin (a) and 3% iPP gel in decalin (b).
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Fig. 6-2. Transmitted-light spectra of 1% iPP gel in benzene (a) and 3% iPP gel i'n benzene (b).

Table 6-2. Relation between transmitted-light spectra and wavelength in benzene

Concentration 1% Concentration 3%
TemE)erjature Peak Valley Peak Valley
G
Wavelength | Transmittance | Wavelength | Transmittance| Wavelength | Transmittance | Wavelength | Transmittance
(nm) (%) (nm) (%) (nm) (%) (nm]) (%)
0:C 579.0 95.2 — - 517.0 86.1 - -~
26°C 453.0 92.7 — = 450.0 83.5 - —
35°C 410.0 914 — == 413.0 81.4 = =
45°C 380.0 89.8 726.0 34.4 383.0 78.8 — -
55C 358.0 88.6 690.0 23.2 359.0 76.0 — =
65C 341.0 874 640.0 15.2 342.0 73.6 — -




Table 6-3. Relation between wavelength and color
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400~435 Purple Yellow-Green L, MERDLTLO—HL TRV, ZOFRREIZOL
435~480 Blue Yellow TRFHETRD 288, BEARERIZVLTAHY V&
480~490 Green-Blue Orange DHIERZR»SFHBAIN S L D12, AIHEBERIIB VT
490~500 Blue-Green Red R EAEEEN TR et oFE L2 5L, BHRAXL
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595~610 Orange Green-Blue 10 (a) & (b) RE#E L, iz Fig.6-2 0 (a) & () % bt
610~750 Red Blue-Gisen BT, WER 1% 5 3%~ LR SE 3 LEBR
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(a)in Benzene at 11%

e RLTWwW5, £72, Table6-2 2R3 & ST,
BEEN1% DbDE 3% DbDODY— 7B TCOHE
X, EBEELEZONSEHT-RLTEY, Eh

(b)in Decalinat 11%

(d) in Cyclohexane at 11%

ALLAE W 1ain GRS 15 1o .
Scanning electron micrographs of (PP-6)-benzene gel, (PP-6)-decalin gel, (PP-6)-toluene gel,
and (PP-6)-cyclohexane gel with the same concentration of 11 g/100 cm®: (a), (PP-6)-ben-
zene system; (b), (PP-6)-decalin system; (c), (PP-6)-toluene system; (d), (PP-6)-cyclo-
hexane system.
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(a) Rapidly Cooled Gel

Fig.

(b) Slowly Cooled Gel

100 cm?®: (a), rapidly cooled gel ; (b), slowly cooled gel.
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