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Reaction Rate of Nitrogen Desorption from Liquid Iron and Iron Alloys

Synopsis:

Shiro BAN-vA, Tadahiro SHINOHARA,

Hideo Tozaxi, and Tasuku Fuwa

The rate of nitrogen removal from liquid iron and iron alloys containing oxygen, sulphur, silicon, carbon,
nickel, and chromium, respectively, was studied at 1 600°C using argon as a carrier gas. The results ob—

tained are as follows:

1. The reaction of nitrogen removal is of the second-order, and it is considered that the chemical re-
action on the surface of the liquid iron is the rate-determining step. The rate of the reaction, 2N (in li—
quid iron)>N,(gas), is expressed by the following equation:

d [9N A
—%=7k2'[%N]3

where, 4 and V are the surface area and the volume of liquid iron.

2. The activation energy of the nitrogen removal reaction is 352 K cal.

3. The surface active elements decrease the rate markedly, and the effects of other alloying elements
on the rate depend on the effect of the activity of nitrogen in the liquid iron. A mechanism of nitrogen
removal from liquid iron is proposed to describe the rate of reaction quantitatively by considering the ef—
fect of the absorption of the surface active elements. The apparent rate constant, k,' is expressesed as follows

at 1 600°C:
1

ky' =0°974 sz(

2
1+28:4[%0]1+5°34[% S ] )

where fyy is the activity coefficient of nitrogen in liquid iron.
(Received Jan. 11, 1974)

1. #

WARIC R T 2 BEOEHZMD IoDITIE, 1EFRD
EEAMBREIDILAA, BEOBEMS X O ICE
T 5 RSB RE RIS LETH 5. EREGR~
D EERREE T OVWTIE, PEHLKE & ELLiOTT R E. -
FHEOSERMEDE LT 2, 3 OFIFEL ™Y T X VIRES
RESINTER. Tholtkd L, IBERERT -2 4
NVRERALC T 5 EROMEBEIC X v h,
BRE, MREREDOKRMEUICHEIIBREELE LB
FLODEHZEBILNTWS. LrL, FORSEER
ERXDWTIRBRBRADHBEL, X b+ Eis
DD IR S, Tihb b SOEERBE
CEMET D LELD 5.

EFEX 7T F v ) Y-HRE LT BHOEE
BHEEEZREL, £FTRE LTEE RELE0R

il

HIEHETTE, 8E&TTEE LTHEE, RE so4a, =
TN EDEEEREY L. I OIEREHEE IOV
TZhETihbh TSR 2, 3 OWFTHERLLBL, -
RIS O W TER LT 27D THS.

2. R ® K/ &

2.1 EXBREE
RERRIGCER IOV ABEUERB L YRS, Fig.1
HIEEDOHKEPR L. ¥+ Vy—HRELCHERALE
7T bk 500°~550°C IChiBA LA v AT ATy
TR I 800°C ot AR OF 2B LTEEE
* BAM2E10F, MAOMEIOR, BAISE+ A4e
HRERESINTESE
BAN494 1 H11H %4+
** HIEKRFETIEEH T
R0 Bk (k) TEERIGKT
eRE B H AR RSk () IR ek FT

— 2] —



1444 % W

% 60 & (1974) ®10=

Optical pyrometer
. Mirror

. Sampling hole
Cap

. Silica tube

. Silica tube

. Crucible (MgQ)
. Crucible (Al,0s)
. Induction coil

. Liquid metal

. Alumina grain

. Silica tube

O OOWM~NO OH WN—

n

!
th
S Ar H:, N,

Fig. 1. Schematic diagrams of apparatus.
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Fig. 2. Desorption curves of nitrogen in Liguid
iron at 1600°C.
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