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Kinetics of Nitrogen Desorption from Liquid Fe-Cr Alloys under
Reduced Pressure

Akihito K1YOSE, Kazuumi HARASHIMA, Kazuo ONUKI and Ryoji ARIMA

Synopsis :
The kinetics of nitrogen desorption from liquid Fe-Cr alloys under reduced pressure have been studied
at 1600°C.

The nitrogen desorption rate was described by the 2nd order reaction with respect to nitrogen content
under these conditions.

The overall nitrogen desorption rate constant, k,,, decreased with the increase in sulfur and chromium
contents.

Assuming the mixed control model, the apparent interfacial reaction rate constant, k[yj, is proportional
to le.2~fN3.2'

The rate of nitrogen desorption seemed to be controlled by the interfacial chemical reaction under the
present conditions.

Key words : steel making; nitrogen desorption; adsorption coefficient; reduced pressure; sulfur; chro-
mium ; nitrogen ; gas-metal reaction ; interfacial reaction.
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Table 1.

Experimental conditions.

Weight : 12 kg, Temperature : 1 600°C

Compositions Fe-0.2%C-Cr-S,

Metal @D[S]:9~24 ppm, [Cr]:0.1~36.6%,
[0] : 9~155 ppm

@[S]:10~730 ppm, [Cr] : 17.6~20.0%,
{0] : 35~52 ppm

Gas flow rate Ar:2.83X1074Nm%/s, Ny : 1.67X107 % Nm¥/s
Lance Nozzle 1. D. : 7.5X10™ % m¢, Height : 0.15m

1080 Pa
Mg0, 0.12 m¢X0.25m

Total pressure

Crucible

LT ULiEEY 0~36.6% ODHPTEBELLZLDLD
7O LBEYH 20% 2 LT, HEEE%E 10~730 ppm

FiBEoOMMEHILST A 72D REIRE IR 0.2% & L
7o, BB s 0 LB T 0.0009~0.0155%
DHEETEL L. KL, BEOFERE g, 13 0.0003
~0.0017 THo7:. TIT, g, PEEIH» THE
VEFBMEERIC 1L, € = — 0.421%, ¢,°" = — 0.0431'7,
10" =0.0003'Y % 7. WIHAEFEIREL Py, &F
Wy HimE [N, OMSETHD. [N], 3FROHE
BEYEZHCCEE LA, REERTD Ar 2 & N,
HAOWRMNITHEBERBOB D 2.83X 10 *Nm®/s &
1.67X107°Nm’/s Th O, ZDOLEDEZREY Y IAD
£FEiE 1080 Pa Thot. LIz oT, MEEERST®
Py, 12 60 Pa TH 5. ML HABOEROEER M
BAMH BIRANRDGEIC X 5 72, B 2 EESEM % Table
1iIZF O TRLE.
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Fig. 1. Effect of chromium content on change in
nitrogen content.
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Fig. 2. Effect of chromium content on change in

nitrogen content, showing the 1st order reaction.
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Fig. 3. Effect of chromium content on change in
nitrogen content, showing the Z2nd order reaction.
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Fig. 4. Effect of sulfur content on change in
nitrogen content, showing the 2nd order reaction.
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Fig. 5. Influence of chromium content on the

overall nitrogen desorption rate constant, k,,.
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Fig. 6. Dependency of k,, and the apparent in-
terfacial reaction rate constant, k[yj on Qg.
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Fig. 8. Relationship between k[ and fy.
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Table 3.

Wi, W, and xg derived from nitrogen desorption experiments.

Comparison of W;, W, and xg derived from present work with those derived from previous works.

kq=Wi/(1+x5-ag)? k= Wo/ (14 x5+ ag)
Atmosphere
Investigator Wy X 102 x5 Investigator W2 X 10 xg
BANYA et al?) 0.974 5.34 under 10° Pa Ar
BANYA et al. 1.38 6.8 BANYA et al® 3.15 130 under 10% Pa Ar
HARASHIMA et al® 15.0 63.4 Present work under reduced pressure
Present work 5.0 54.5 Present work 6.05 229 under reduced pressure
Present work 18.8 51.6 22.8 214 under reduced pressure
*k=RNAYE T k=R A
xg derived from decarburization experiments.
Investigator xg
SAIN and BELTON!® 56
HARASHIMA et al!9 50~ 65
-2
x10 x1072
0 I' Ll T Ll |I|||| L L L L) 100 llll Tl er'llI T )\l LIS L L™
®  ke=kpa/fN® : :
Y r N3/ TN 5 - k =k[N] / sz .
10 2 Q 3 0 B s r N
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501 ] 2] ] 25
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o & 2 . F o b4l E
£ X i ]
= 10F @ 5 50F ° 102 4% 1
- (¢ Ja - 10 a
> 05, °__ 4 i * &K%
L9 3
x [CAfk) | ag ag 201 6 .
Present| g_37 [0.0003 | 0.0004 A
®lwork | 0-37 |“o0017 | ~00016 10 camoT 2 "
o |Present| 54 100005 | 00007 N 5
work ~00008 | ~00468 @ |Present| 4_37 100003 0.
A |Choh 6~25 |00012 00027 work ~00017 ~0,0016
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