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Synopsis:

Diffusion coefficients of nitrogen in liguid iron were measured with a capillary reservoir method in

a temperature .range from 1550° to 1 680°C:

In order to obtain accurate date, the experiments were made under various conditions.

on the experiments were given as follows;

The notices

1) To obtain an ideal concentration profile obeyed to Fick's second Iaw, a crucible must be set on .
a place where is a temperature difference between a top and a bottom of the crucible with 10°C.
2) The longer the length of diffused media is, the more accurate data can be obtained.
3) ‘“The smaller diameter of the crucible is, the lower values are generally obtained, but when the
. diameter is less than 6mm, the effects of diameter on the diffusion coefficient are negligible.

i

The results are summorlzed as follows.

4) The dlﬁu51on coeflicient of nitrogen 111 the liquid iron at 1600°C is obtained as, D= (0-92+

0°10) x 10~ 4cm2/scc

The relatlon between diffusion coeflicient and temperature is given as following equation.

log D= —3 800/ T—3-01

5) The activiation energy of Arrhenius -equation is obtained as,

E=17"5 kcal/mol.

(Received May 30, 1972)
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Fig. 2. Molydbenum resistance furnace used
diffusion experiments.
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Fig. 3. The relation between the relative
concentration and Dt/l2 for the
solution of Fick’s second law.

(8. eq. (3))
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Fig. 4. Temperature profile of the furnace:
Nitrogen gas flow rate=600 cc/min.

L =4W/m d2p -ooververmiiieii, (5)
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Fig. 5. Equivalent height of the column to the

spherical cap formed on the capillary of
diameter d, which is calculated from the
tables by BasurorTH and ADams.
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Fig. 6. Saturated concentrations under various
partial pressures of nitrogen.
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Fig. 7. The effects of crucible diameter on the
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Tig. 8. The relation between the relative concentration
and the relative distance on the normal
probability graph at 1 600°C.
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EHRED HRDIHE XL —H LTS,

SEHRE b DIAEM R R kD D L EICREE X D Lh
P OES NEETHMEN T Wich B S HENE W
DT, FEONEE TREL,LEVHIET 5 2 &25, FEH
[EOEBELZ /NI T HHDEEETHS. TNETOE
ERCIIRE & EmOEEZIT 5°CThore. (FERAR
BIFASMZEO-DIRERI LT TES.) HHA
BE% 10mm FTFFEOREDRD L& TET 10°Ci
AL OEEL, EREHEELLT pn,=05 d=6mm
t=30 min <TI0 FHR% Fig. 9 +EITR LA,
BEO L EERED» LOEZOREITET LNV DD
EWREORTE, R DEHETEH O Smm OFESE

"o \ T | T
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Distance x (cm)

O, X. @ The same as in Fig. 8.
The experimental conditions of+mark is as follow.
Pn»=0'5, d=6mm, L=27mm, ¢=30min.

Fig. 9. Concentration profiles at 1600°C.
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T Lok
43 WHOFEMHEZRILE-—-

—~AREI YR BRI DB T IR BIE [EA /N X F UE X
WIEERBERIVWEVWDbRT WA, ZhIXRB O E#E—
AR EMTIC X 2REORHIC X % HERe0xTi, B
BEE—wSELIPhIET 5 Z LIFFERECH D, Thb
DEEVE, TT HBEREE B X8 5025TH
5. TTRREOQOHTHM UL ST, REHIHERSEIE
TERbLXLVWERZTELRT AR THE, R
BDRZEL +16%, —9% LAN &b, ZHITIEHERAE
ELTHRESEIRL 102 LTk s 3T Ths.

LZTEELIE, ERED/NT Y XEHERH» X DA
LT 5T, UTRBREHEET CIEEIERZ1T
roiz.

i) HBEFESTL, E£DRE S v 7 1 —VTHL,
Lk 5w ESETERT 10°C OIREZEDOAE & LT
NTOMBRE LERTHHCE CERCKET 5.

i) pne=1, H=R - PEE=600cc/ min, FTisbbk
RIEDOEBIEFERETIIEX .

iii) d=6mmg, | =26~27 mm: FEHBFITNIIE
W E, 4h OFIIEETIHRNAO HMNREOEE Z LT
5. d=6mm¢ OFFHIX 4mm¢ Tt LTEEEN+
STHIT LT v EFARRBOUEBRESTH5.

iv) ¢=3600sec: NDH{EE L THED X V.
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Fig. 10. Diffusion coeflicient of nitrogen
at various temperatures.

Fig. 10 i EREERL T Lz, 1600°C 123135 13 [@]
DERE O Fix 0°92X10-*cm?/sec T EEEEREIT
0-083x10-4cm?/sec THh 5.

LOFERP» LI LI X 5T, EHIERLDIRET
i U7z @M ok,

FBIRE W B BHlERE» SHIERE L EEORGRR
HBRDELDTHS.

Iog D=—3800/T =201+ e eecaneeerenneacaee (8)

BIERE R D HRERE & IRE DRl ARrRHENIUS DB

fh: D=Aexp (—E/RT) BFEET5LDE LTE%K

DHizE T H
E=17'5kcal/ mol - --ereererierinniiiiiiiiiin, ()
w5
¥ L THERIBEIC I 5 EROEAARER,
R TREN S HIRHEEE X D EHE L.
log [% N1=—188/T —1248+£21:861/7 ---(10)
44 fOMBHEREOLE
TTGC%&}E@@(}&E—} L7z SR L Capillary Re-
servoir YRTHIE L, fo& XF—IRERRERE LT,
Cs 503 L DR HicX>T D OEREAE>TL
5. L7zh3D THAHER S D B il 7 eV Bk 23 7 V.
CNETORREELDLLTRHDEEITHS.
EL-Taves 51X SiEVERTS DOIEE 2 FAVEREZEH 2 IV
B, Vi OBMRe SRAEFVT D=65x10-5 cm?
/sec {57z,

d2p R
AV :TO(E.CS.VGQHD; e (1)
1

Z ZTd X Capillary OER, om, pg BB#SBIC
BRI ZOEE, AV 3 H2WINE (N.T.P), 385
fil (min) #ZhZFhRT.

B HIRCsE LT 434ppm % v eicds, (B0 ic2e4RHe
e 448ppm ZFAVWCHHE LET L, D3 7% /&<
%Y, EUBIREEF L Uicds, &FEER & FER, 15ppm
GLEREHARIZ DWTO BEED » 50 Bk k5
iz 10-3mmHg < lhr BIE 1600°C sl LT
20ppm DIRETH2.) EENTENIE DX 7% K
&l 5.

FEoSEBEPEBLTVWB X S5 0°159%,C »itFET+ 2%
ob e CO A5 Uiz, CO DRERDINIT

e # 7’ ® I i3 PRARRE < 10
ALmovisT Diffusion Couple & 1 580~ 1 660°C 1~4,
SCHWERRTFEGER?) Capillary Reservoir ¥ 1600°C 1'140-2
Er-TavEB 53 H AR = 1 600°C 0-56+0-04
LaNge® Capillary Reservoir 3k 1 600°C 0-785
AIRTE 7 + 1 600°C 0:921+0'10
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WRFARWESNZ BBONh, TOBRDIEDE
0B ERMLNS. CO FRFEENETOREDIC
B Lo o Tl S Tnitv.
ZORIEEDEME, | ZRIETHUESRVLE,
FREHORBE LD ARREZBEL TN DT
1 Bl H 2 RIREDHEIEHSS Capillary Reservoir 3D 1

BB T 5 &% 2 hiE, 1 EOBRIc X>TH |

~[E Capillary Reservoir (i CllEE Lz &I 5.

EFfE LCh, BlER O d ORIE, FIRE C kX
CEIEBHIARERIDIREE, £/ 4V OZ{bd lec DITFT
HHOTZORIEEZERMICHA DB R E,
HiE A FER B L TH 5.

SCHWERDTFEGER®D 35 X (8 LANGE® [XZAHFZE & [FFR7L
Capillary Reservoir % 7=, LANGE 1IAIEEZED
30% LH|ELTWD. REQCFHL LTREE, [, &
FESH R EBEZLNRSE LTWS. MEORE LD !
% 0°0lmm QEIETRDTVBIELD, KITRL
REAVG | 2HE L 0 EE L 5N %. SCHWE-
DTFEGER DE|ED KT | < iO mm LR T 20
TIORRMVBENKE VLTSNS, DOEHE
RIERICRES I V. ZhildoRBETHOhIEIRE S fi
b Xhwic ko bh s & Bbhusss, 1~2x10-4
cm?/ sec DOHFSy FHEMHOMICSE LTV 5.

REDORI D 2EOEEY EMS ¥ —ERFMEBORE
SFEB X b D 2ElE T 5w 5 Diffusion Couple
A BV I-ME—DIZES AumguisT! T X D TfTlnbih
Fo. Ar BRSSP THERSTRbRID, BREALD
RE» BHET 50 THE NS AR FIE LZTh
BV, FEREBELTVS X S5 ZOREETIE
WICRENKE V. YEEHREGE HEOMF DI b
EERRED B EVE LS.

5. &

Capillary Reservoir % VW CiAROERDOILEL
F%ex 1550°C » 5 1680°C yRJE#iIFE THRIZE L.
BB LD 72 O/ & s EREIT A VKO x5
iz .
A g EDRME
i) Fick % 2 BERNCHE 5> BAAW L IkE o Mtz

Ui

BL DI ILBE 30mm O kL L HIEREARDH
10°C BEOFENBFAICERET 5.
i) s I e bkoBRELY BETHLHEVIETLEX
V.
i) HHBEE I NIE MVIZE X vt 6mmg BT
7o BUE, PAELREDEIE EOFRZE 13 S
B BIERE
iv) 1600°C iz 313 558 DB R OIKEREIIRD
LB ThD.
D = (0-9240-10) X 10-* cm?/ sec
v) HEERE L BEO BRRI ROZTEL Ebsh
5.
log D = —3 800/ T—2-01
iv) X b Arrhenius OFEML 2 VX —2EHEHE
FEHLRDT LB LRE.
E =17"5kcal/ mol
0 T AR BT BT B 3 X O B ARk
BEBIEROEIC X DiTibhi. FFEETIC
B VEBHELTRS XOCTIRE R WIS Vo gRERIERE
HEAR L MNER SR AR R AEHE, FHRES
Bt OV EEEORRTIFELEHOZELELET.
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