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Fig. 1  Structural formula of the ionic liquid 1-ethyl-

3-methylimidazolium acetate (abbribiated as EMI-
CH;COO in the present paper)
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Table 1 Volcanic ash samples collected at Sakurajima

volcano
Sample Sampling date Source crator
A April 4th, 2011 Showa
B April 24th, 1995 Minamidake
C March 12th, 2011 Showa
D February 18th, 2011 Showa
E December 3rd, 1997 Minamidake
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Fig. 2 Secondary electron images of various sizes of volcanic ash particles
in sample A as received (without ionic liquid): (a) particle diameter 70 pm,

(b) 50 um, (c) 20 pm, and (d) 10 um



FeAiam s %, 51F, WE, WRE, B/ . ARA F RS X AR EE O SEM-EDX T — KK~ H — 949

-
1S5kU X5 088
-

Fig. 3 Secondary electron images of volcanic aerosol particles in sample B,
particle diameter of 70 um: (a) as received, (b) with ethanol diluted EMI-
CH;COO (1 wt%) treated, (c) enlarged image of (b), indicating the points
1 and 2 corresponding to the EDX spectra in Fig. 4
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Fig. 4 SEM-EDX spectra of sample B treated by the
ethanol diluted EMI-CH;COO (1 wt%)

Spectra (1) and (2) correspond to Fig. 3 (c).
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Fig. 5 Secondary electron images of (a) sample C,
(b) sample D, and (c) sample E, treated by the
ethanol diluted ionic liquid EMI-CH;COO (1 wt%)

Positions 3 -8 correspond to the spectra (3) - (8) in
Fig. 6.
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Fig. 6 SEM-EDX spectra of (a) sample C, (b) sample
D, and (c) sample E, treated by the diluted ionic
liquid

Spectra (3) - (8) correspond to Fig. 5.
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SEM-EDX Analysis of Insulator Specimens by Diluted Ionic Liquid

— Application to Volcanic Particles —
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Ethanol diluted (1 wt%) ionic liquid 1-ethyl-3-methylimidazolium acetate is used in order to
avoid the charge-up of insulator specimen for scanning electron microscope (SEM) analysis.
SEM-EDX analysis is additionally performed for the specimen treated by the ethanol diluted
ionic liquid. As an example of the insulator specimen, we analyze volcanic ash particles, and
succeed to discriminate the elemental composition difference of a specimen surface within 10
um® micro area. Though a clear secondary electron image of the volcanic ash particle of
which diameter is less than 10 um can be obtained without electric conductive treatment,
particles of diameter larger than 20 um are needed to be treated by the diluted ionic liquid to

avoid the charge-up effects.

Keywords: SEM-EDX; micro area; insulator; volcanic particle; diluted ionic liquid.



