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Corrosion Behavior Analysis of Pure Iron in High-temperature Ammonia Atmosphere
by Hydrogen Measurement Using Proton Conductor

A A"

FUKUMOTO Michihisa

ABSTRACT

RO DA

TAKAHASHI Hiroki

JE H 2

HARA Seiya

Ammonia is considering as a fuel instead of fossil fuels. The reason is that ammonia does not emit greenhouse

gases when burned. However, there are few reports on the corrosion behavior of materials when ammonia is used as

fuel. Therefore, in this study, the hydrogen produced by the reaction between ammonia and metal was measured using

a hydrogen sensor using a proton conductor. As a result, the amount of hydrogen produced by the decomposition

of ammonia was small at low temperatures but increased at high temperatures. Also, when the ammonia content

was low, oxidation of metals occurred preferentially. In this way, the relationship between the amount of hydrogen

generated and corrosion behavior could be clarified.
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Fig. 3 Mass change of Fe after 4 hours corrosion in each
atmosphere.
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Fig. 4 Time change of hydrogen partial pressure in
each atmosphere.

3. R

Fig. 3127 ¥ E= 75 TFeZ & L 7B Dk
BoOBREZEALEZ RS, €O F05%NHEEH H 12 B W
T500C TI130.7 mg cm2&600C Tl1208 mg cm™?& &
WEZ IR U722, WEEREZ LA S¥s2 LT, Hi
WHIIKE S o7 LAL, 830CERZALE, HE
WEIZ/NE <A DY, 1000C £1100C Tid20.7 mg cm?2&
7 D) HEEABIE500T £600C & RFEEIC R - 720 —H,
5%NH;Ti2700C F TIXEEIEA LA 3555, 700C
DB CIdERERIIIRA A L 72, 10008 X O
1100C TiZ05%NHs; & 0 b 2 OB m E oo /ze &
DL, TUYESTHRETE BN AET) LRk
DIRED EAIHECVE RIS 2 B8 2 RS o7z,
05%NH;TiZ800C 2B\ T42 mg cm 2B £ ' 5 %NH;
TIX700CI2B VT34 mg em 2l KfiEZR L, ZORIK
T L7

800-1100°C !

Il Il ]

1 2 3 4 5 6
Time, t/h

Log ( P, / atm)

Time, t/h

Fig. 5 Time change of oxygen partial pressure in

each atmosphere.
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Fig. 6 Temperature dependence of total amount of
generated hydrogen in each atmosphere.
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