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Study on Nitrogen Absorption from the Atmosphere in Are-Melting
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Synopsis :

¥ o# B

Junichiro Tsuboi

In order to eoxplain the mechanism of remarkable solubility of nitrogen in arc weld metal, the

reaction between the high temperature gas in the tungsten arc atmosphere and molten metal has

been investigated.

It is found that the solubility of nitrogen in arc melting is higher than that in non- arc melting

Furthermore, the solubility of nitrogen is promoted by the existence of oxygen in molten metal.

The phenomenon is inferpreted by the simple model wherein an adsorption site just under an arc

and a desorption site around the are spot are considsred.

The true nitrogen absorption rate and the desorption rate constantant calculated cn the basis of the

model. The results corespond well to the oxygen content in molten metal.
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Table 5 Evaluated values of excess surface concentration and characteristics for adsorption

c X109 o bo | Pl x 1079 | o e B oy | B (x 1070

(%) | (moljmoly | (dynjem) | 3iog o | (moljemey | Co/To CxIOM @ (70 gl fom?y
0. 005 1.74 1630 a0 2.27 0.0022
0.01 3.48 1610 340 9.65 0.0010
0.03 11.4- 1450 790 22.4 0.0013 182 97.5
0.05 17. 4 1290 290 25.2 0.0020
0.07 24.3 1160 290 25.2 0.0028 | |
0.19 34.8 900 ; 890 25.2 0. 0040 i




4 e
ol :

o8 3 E
2 < z
v AN S
- r, -
-2 0
B L
[

1 103

0ol kO3 003 007 009 ol 9

Oxygen content in mother iron C, 1%5)

Fig. 10 Confirmation of Langmuir type adso-
rption in molten Fe-0 system

% O itz L e ahig, Fig. 10 o I, filigg
Ereh, Kingery bR o RmER RO iR
Vb, ©OBRMEROBEIENATORES
BHEEAHL TS EFELIE T HERIR AR
WL, FOENLERFIL (13) Rwait s
v L TROBREY vhs o LR ENRE,

1 C

“w b

SO A rEAERERECHEY, a i f=./b
2 Co CEBRTREOCIICL » TIESh LW
BEBER Y RL, Bi=sa s LEEST LR
HZLDTHSL,

Table 5 Ot HHER LT, C LT
Co/ o % 2 23K Fig. 10 R 22 boh, fRFE
BT vy L TREES L TL EER
Thu,

COEETED a BIU O ALEED, Zhb
% Table 5 {falL 7z,

Vsl h, a BBRETECRTHL D, BE
Bog bk () AoBFRchy, 4 SxEFEL
#-(15) 0 a iz Table 5 D{E4H{CAL, 72,
EaERE LTEASKE ¢ WikAL2DHH
A EAT IR ERSGTETE L,

Table 6 Estimation of heat of adsorption

Mowy B #

January 1974

a4 =a, et T

g=RT(Ina-Ina.)

WENEE HEBEETEL Y, BHERFHEC
VHETIER D B e, 751 . TROLE
¥oa i HE A o TRACHEDY TR T &
b

qo VIWEFRF OFRME, Qo L2 O
OSEEETH Y, (R AUHRDEE, LR
FEVERE Lo gof/@o i as Eie b 2 EMdsing,

BERT 0RO S b, HELAOHEIOEH
e, Sy DEfETERRUTH SH LT h
VL g/ @0 B ds v i if EE S o SFECRE B LA
AT, €0=drmuns/Qrrans BB R D, 1
y DBRFERTILIRTOMETEESY L T2 8%
ET RV, Q=AY 2omkTY% (h: 73
vrER, m:iBE, kAL vevER) TH
N og, WEEFRTFOLIEIARECI T, 2
EN4DOBREREFELLRL,

1) BHFEEFAIERCESE LS8

G reans=hY (2rmkTY¥ : a,= 1

2y WAEFAY 2 RICHEENE LT D
G reans= R (2rmkT) : a.=h|(2embTHH

R T 25 1 doniliBsy L Tuv B85
q rouns =/ (2amkTY% : a.=h*/(2amkT)

WERCIIREESCHHAEY & v

iy
G rrons= 1 1 @o=h® 2rmkT )%

LWEIRB 4OOBAE DT, ThEROR
e otk Ra Table 6 1nk Lwhic,
+50 Table 5 @ a (LEEL L TA—+ v & H
T h, (160 T (B $¥xee) AT TH

KY)

4}

. L | hf(2emkT)% % B/ (2rmhT) R/ (2rmb T %
— - L P I P ,I .-
in a ! —44.0 —44.0 —44.0 —44.0
In a. “ 0 —20.7 —41.9 —62.1
q (keal/mol) | —161 } 66

—85

—75

— 58 -



Vvol. 6 No. 1 T = 7 RN T DEERIC LT 56
Table 7 Estimation of excess surface concentration and characteristics of adsorption (Sulfur)
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