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Abstract

As to effects of volcanic gasses on the reflectivity of scanning and converg-
ing mirrors of the airbome MSS (multi-spectral scanner system) which is being
developed to observe volcanic phenomena, twice exposure experiments on the
mirror test pieces were conducted by the NRCDP, And the results obtained
were already included in the First Report (Research Note of NRCDP, No. 62
in 1984),

This report shows many photographs indicating various states of corrosion
of the mirror test pieces due to first exposure experiment in volcanic gasses.
The photographs- were taken by means of electron microscope with the magni-
fications from 100 to 10,000,

The first exposure experiment was conducted under following conditions.
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1. Gas chamber exposing
test pieces: 3 nickelled metal mirrors
3 aluminum evaporated glass mirrors
gasses : HF gas of 10 ppm concentration
80, gas of 100 ppm concentration
duration : 3 hours expasing and stored 30 days in Ordinary ar in
desiccator
2, Field exposing
test pieces: 17 nickelled metal mirrors
place . Harutayama volcatic ob, st. 2,7 km west from the carter of
Sakurajima Volcano.
Kurokami volcanic ob. st. 5.4 km west from the crater,
duration : 15,30,45,5% and 90 days.

Corrosion states of mirror test pieces are observed from the photographs as
follows.

(1) Test pieces exposed to HF and SO, gasses in the gas chamber don’t ap-
pear any changes on their mirror surfaces, though the results of reflectivity
measurement indicated dight decrease of reflectivities in short spectral bands
(0.4 and 0.55 um) of nickelled metal mirrors as indicated in the First Report.
(2) As to test pieces exposed in field voleanic gasses, significant accumulation
of addhesive materials on the mirrotr surfaces can be observed, and mirror sur-
faces seem to be covered with uneven films. This state developes and the cor-
rosion of nickelled layer progresses harder corresponding to longer exposing
duration.

The reflectivities of the mirrors were remarkably decréased by this expo-
sure experiment as indicated in the First Report.

From the viewpoint of actual operational use of the MSS, the conditions
specified for field exposure experiment were considered to be too severe for
the evaluation of the effects of volcanic gasses on the reflectivity of scanning
and converging mirrors, the second exposure experiment was conducied under
easier conditions than the first ones taking into consideration of ther results
obtained.
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Table 2.1 Specifications for exposure experiment of mirror test pieces (first

investigation}.
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*100 > 100

%1,000 % 1,000

% 10,000 % 10,000
EE1 MMS-—1ERFET70 H), N2, BHE2 MMS-—1 (HF ERE 3 Hh %
faiRt 12.5° 30H), Nol9, f4i#}12.5°
Photo 1 MMS-1 (non-exposed 70 days), Photo 2 MMS-1 (HF gas 10 ppm 3 hours
No.2, inclination 12.5°. exposing, 30 days after) No.19,
inc. 12.5°
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x100

1,000

10,000

BE3 MMS—1 (SO, EieE 3RSt
30H), No18, f#&12.5°
Photo 3 MMS-1 (SO, gas 100 ppm 3 hours
exposing, 30 days after) No.l18,
inc. 12.5°

Ex4

Photo 4

% 2,000

MMS — 2 (FFm1l, 15H), N1,
s

MMS-2 (Harutayama 15 days)
No.l, a part of color chaged.
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% 100 x100

X600 % 600
% 1,000
EHS5 MMS-2 ML, 150), N1, BEHG6 MMS-2GRHEL, 15H), N2,
ZEEDABIEO S} Z RSy
Photo 5 MMS-2 (Harutayama 15 days) Photo 6 MMS-2 (Harutayama 15 days)
No.l, a part of color changed No.2,

“a part of color changed.
slightly.
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x 100 x 100

600
BEHE7 MMS-2 LWL, 15H), N2, EH8 MMS-2FEHL, 15H), N3,
ZEEODIN TS LR
Photo 7 MMS-2 (Harutayama 15 days) Photo 8 MMS-2 (Harutayama 15 days)
No.2, a part of color changed No.3, a part of color changed.

slightly .
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No 1 {6} 1257 = 2,000

No.2 x1,000
EH9 MMS -2 &, 15H), Nol, EE10 MMS -2 fFHIL, 156H), N1,
E eEh ok No2, k& EEhokE
Photo. 9 MMS-2 (Harutayama 15 days) Photo 10 MMS-2 (Harutayama 15 days)
No.l, a cracked state No.1, No.2, a part of cracked state
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ikt 12.5° &5} 12.5°

i 30° i 307

EE11 MMS -3 (FHL, 308), Nod4, BEH 12 MMS -3 (ML, 308), N4,
HRHE IC L B8O x 100 HRHRE IC L 5 0L x600
Photo 11 MMS-3 (Harutayama 30 days) Photo 12 MMS-3 (Harutayama 30 days)

No.4, effect on state observation No.4,

effect on state observation
due to inclination, x100.

due to inclination, X600.
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x 100 x 100

X600
ER13 MMS -3 (FHl, 30H), NS, E# 14 MMS -3 (Fiil, 300), N5,
FROEHES, Hki125° FDREHA L Bbh 58453,

Photo 13 MMS-3 (Harutayama 30 days) ftﬂﬁr‘HZ.B‘_
No.5, a part of aggregated white Photo 14 MMS-3 (Harutayama 30 days)
points, inc. 12.5°. No.5, a part with remarkably
damaged surface, inc. 12.5°.
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% 600
BEE 15 MMS -3 (#fHiL, 308), N6, HEH 16 MMS — 3 G, 308), N6,
fE#130° AAOEHES, K
Photo 15 MMS-3 (Harutayama 30 days) Photo 16 MMS-3 (Harutayama 30 days)
No.6, inc. 3(F. No.6, a part with aggregated white

points, level.
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%100

No 8

x 500

E®17 MMS -4 L, 458), N T,

No. 9

B#E 18 MMS 4 (f&Hl, 458), N8,

1854 30° No9, =100, f594$30°
Photo 17 MMS-4 (Harutayama 45 days) Photo 18 MMS-4 (Harutayama 45 days)
No.7, inc. 30°. No.8, No.9, x100, inc. 3(F.
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No.10 % 1,000

No11 % 5,000

No12
EE19 MMS-—5 (i, 59H), Nol0, EHE 20 MMS -5 (&, 590), Nol2 iz
11, 12, =100, #&&430° Bt 5 MRS ET DK
Photo 19 MMS-5 (Harutayama 59 days) Photo 20 MMS-5 (Harutayama 59 days)
No.10, 11, 12, %100, inc. 30°. No.12, Magnified uneven part.
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%100

* 1,000

E&H 21 MMS-6(&EHLL, 90H), N3, E® 22 MMS -6 (FMHL, 90H), Nel4,

1644 30° 15, %100, f&#430°
Photo 21 MMS-6 (Harutayama 90 days) Photo 22 MMS-6 (Harutayama 90 days)
No.13, inc. 3(F.

No.14, 15, x100, inc. 30°.
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* 100 %100

% 500

*1,000 % 1,000
EH 23 MMS-—7CEM, 30H), Nl6, EE24 MMS-—7CE#M, 30H), Nolé,
Ztaila DLV
Photo 23 MMS-7 (Kurokami 30 days) Photo 24 MMS-7 (Kurokami 30 days)
: No.16, a part of color changed No.16, a part of color changed
slightly.
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x100 x 100

> 1,000 % 1,000

% 5,000 % 5,000
BEH25 MMS-7CEM, 30H), Nol6, BH26 MMS -8 59H), Neil7,
Photo 25 MMS-7  (Kurokami 30  days) Photo 26 MMS-8  (Kurokami 59 days)
No.16. No.17.
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st 5° 1Rt 15°

EX28 MMC-1GEREET0H), N20, x100
Photo 28 MMC-1 (non-exposed 70 days) No.20, x100.
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FE&29 MMC-1 GERET0H), No20, =500
Photo 29 MMC-1 (non-exposed 70 days) No.20, X500.
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L) iR 15°

BEE30 MMC-1GE&ET0H), N20, 1,000
Photo 30 MMC-1 (non-exposed 70 days) No.20, x1,000.
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* 500 %800

BFRE32 MMC-2@EHLWL, 158), N1, KkFE
Photo 32 MMC-2 (Harutayama 15 days) No.l, level.
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st 6° fGifd 157

EHE 34 MMC-3 &ML, 30H), No5, %100
Photo 34 MMC-3 (Harutayama 30 days) No.5, x100.
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BFE3B MMC-3G&EHIL, 30H), Nob, %500
Photo 35 MMC-3 (Harutayama 30 days) No.5, X500.



b Rl v 5 —BIFE 715 19854F9 H -

Wikt 5°

EHE36 MMC-3GEML, 308), N5, HH35&ERLAEH, %500

Photo 36 MMC-3 (Harutayama 30 days) No.5, an other place than indicated
in Photo 35, x500.
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s S

A

EE 37 MMC-—4GEHIL, 30H), No6, * . +FBES, <100

Photo 37 MMC-4 (Harutayama 30 days) No.6, a part of separating nickelled
layer, x100.
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EE 38 MMC-4 L, 30H), N6, Ao +fIEEE, %500

Photo 38 MMC-4 (Harutayama 30 days) No.6, a part of separating nickelled
layer, x500.
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* 1,000 % 1,000

%10,000 * 10,000
BEH39 GMS -1 GEZEET0H), No3, EHE 40 GMS — 2 (HF [EHEE 3 Btk
71 12.57 30H), N2, #R}125°
Photo 39 GMS-1 (non-exposed 70 days) Photo 40 GMS-2 (HF gas 10 ppm 3 hours
No.3, inc. 12.5°. exposing, 30 days after) No.2,
inc. 12.5°.



EIr B KR E Sl 7 —HFEH 715 19854E9 H -

% 100 x 100

% 1,000 %1,000

% 10,000 %10,000
BEHE 41 GMS - 3 (S0, T3 M) 52 aE % E# 42 GMC — 1 (S0, EHE 3R] Rtk
30H), Nol, fEfF}125° 30H), Nl
Photo 41 GMS-3 (SO, gas 100 ppm 3 hours Photo 42 GMC-1 (SO, gas 100 ppm 3 hours
exposing, 30 days after) No.l inc. exposing, 30 days after) No.1.
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* 1,000

% 10,000

ER 43 GMC - 2 (SO, Tt 3l g agis
30H), Nel, #A4lE
Photo 43 GMC-2 (SO, gas 100 ppm 3 hours
exposing, 30 days after) No.l,
inclined.
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