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Thermal Control of a Layer of Corroding Iron Powder

Keiji MURATA, Koichi ARAGA

This paper presents an experimental investigation of the thermal characteristics in a layer of an exothermic powder
mixture that is utilized in body warmers, hot compresses, etc. The research objective is to develop a manufacturing
method that enables the exothermic temperature to be controlled in order to prevent cases of low-temperature burns.
This powder mixture is composed of iron powder, activated carbon powder, vermiculite and NaCl. The variation over
time of the temperature distribution and the generated heat in a layer of the exothermic powder mixture is measured.

Absorbent polymer and nonwoven fabric are used to control the water and oxygen volume supplied into the layer, and

their effects are examined.
Keyword
Nonwoven fabric

1. ELCHIC
&R OB EBACKIGIZE D RIGEE SR A4 a0R

VyTEORJRE LTHIBRT A EINII LS b TEHEY,

ERBEOGE, AN
Fe+—i—02+%HzO—> Fe(OH ), +402kJ / kg )

THHrEENTVDE D, 29 LERBMEHMKROBEIIRHIC

BEVEEDO B CHRMICKE <, ERICHER L CE

FATE LR EIROLN TS, L LARN b,

RABENPRHEZ KRS BXLTUREBEXEZE ZTE46)

NBEELELTWS., EELIX, 29 L-HEE2EETS

72DIZiX, BERE DRESCREAEZEYNROHIE G IE L

INHLDONRTY X /ML TE A RERIELE 2T D

WENRD D EE X, BEEKHREOEREICET 2% %

LLFOFIETIToTE .

O RISEEORE?: BEBIEKGICEVEEIND
BFERENDRNTORGEEZAE L, KISEEXE
fERE L7z,

©@ BHBEHKBOBEEMICETIER?Y: v — MRIZ
FEE LI REKHm KB DIRE S/ & BEEEfEm» S
D HENR M & EBRICTR 7.

IR T S P
REVATATHR  BRY AT AIT—X

Iron Powder, Corrosion, Exothermic powder, Chemical reaction, Temperature control, Absorbent polymer,

® RBEBH KB OBENEICET D EIEMET Y ¢ ERL
T RGEEREZ AV Ty — MREREHB R IR T
DEFENENT 21TV, QD EBRFER &tk - it L7z,
INHDOERB LU D, 8k, B, KondfF
TOMKBICBEL AT D LEBRBIREAEL TE
WNIBENZEKIC LR 523, SR CRINITHR T LEEAE
CENBEIXMETLTLEY Z &M ghosTo. LIER-T,
BRI DOBEEIX /I KRE L, KBRS Th DK
MROMMELBEEICHBET 2 Z L THRBOIRESHR
B RERMEEICROI LN TELAEERH S LE
bbb,
ZTIT, BEERHIETIFEL LT, BEEHEREELS
EY— b R ffi) TRENDREEL, BEKEICBIT S
M ERZITo 7. RITKEZHIETZHEL LT, K
ERIRLEmBAER) ~—% N "—IF 271 b - &
IR - SHEITRE L TR R E L, RROBEEER
EiTolz. KBTI, ZHbORBRIZOVWTHRET S.

2. EREEBLLURRFZOME
1ICEREBOHKZ, K2 ICEREBOTELRT.
FEREBAEKILT 7 UNVBOERT v A —R (R 112iF
RLTWRW) ITRBENTEY, E=—LFEENLT
HEPOBIETE D L IITRo T 5. EBREBIIRY A
—ARFA bH 6 THERK S 72 #E x B x B & 100mm x



B

Cooling water

1. Exothermic powder mixture 2. Heat flux sensor sheet

3. Thermocouples 4. Porous sheet
5. Cooling plate 6. Polycarbonate material
7. Candle

Fig.1 Experimental apparatus
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Tablel Components of the exothermic powder mixture

Iron powder (average particle size=100pum) 41.6g
Activated carbon (particle size<150pum) 8.3g
Absorbent polimer 2.1g
Salt water (30wt%) 20.1cc
Vermiculite S5.4g
Temperature of cooling plate 30~35degC

Fig.2 Photograph of experimental chamber
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(a) Without nonwoven fabric
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(b) With nonwoven fabric A

Fig.3 Control of thermal characteristics in a layer of exothermic powder mixtures by nonwoven fabrics



