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Mass Spectrometric Determination of Activities of Phosphorus
in Liquid Fe-P-Si, Al, Ti, V, Cr, Co, Ni, Nb, and Mo Alloys

Synopsis:

Keisaku YAMADA and Eiichi KaTO

The interaction coefficients for phosphorus have been determined in the Fe-P-i systems at 1 600°C.
The experimental technigue is the same as described in the paper on the Fe-P systems which was
reported previously. The measured systems are Fe-P-Si, Fe-P-Al, Fe-P-Ti, Fe-P-V, Fe-P-Cr, Fe-P-

Co, Fe-P-Ni, Fe-P-Nb, and Fe-P-Mo.

The experimental results show that the interaction coefficients for phosphorus with the elements in
the fourth and fifth periods increase with the atomic number of the elements.

The results obtained are summarized as follows:
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Fig. 1. Effect of silicon on the activity coefficient
of phosphorus at 1 600°C.
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Fig. 2. Effect of aluminium on the activity coef-
"* ficient of phosphorus at 1600°C.
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Tig. 3. Effects ;of 3d-~transition metals (Ti, V,
Cr, Co, and Ni) on the activity coef-
ficient of phosphorus at 1600°C.
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Fig. 4. Effects of niobium and molybdenium on

the activity coefficient of phosphorus at
1 600°C.
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T, AWFgER X O L oMEE BT HIN X TH
D, FINZRGREENRSDIOCRZTbRS. Chik
W BOIT 07K 23D A D HEWERERR (Vo=
0.3~0.45) 2B FEOERTHHZ EIFERL T
5 EBPh5.

FOMDOESTHS Al, Ti, V, Co, Nb, Mo &
fo & DHEAEBRE (B)) FEOBEMEI IEHED T
$, KMEOBEDRLDO S DTH%. Table 1 1 ABF
2 X B eb DfELMOWEE I X HEZRT.

83 FEEHATERORAMES o OELOBARICONT
DEE

Fig. 5(a) A cho78E4&E (3d-transition
metal) 35 X% Nb, Mo 0 EofrfE s e & DBF
ZE 7T, BRO L 5 eb DfEI DOV TOHREFTATH
ANz Lo c, FIgEY A0 e fiE L,
DALRILBARITLECH Y, FLUBHIIHRESh
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Table 1. Interaction coefficients for phosphorus
at 1600°C.

Solz}lte &b, &b References

Al 4.6+0.7 0.037

Si 21 0.18 V. CIriLLI
14.2(1515°C)| 0.118 | H. ScHENCK, et al.
11 0.091 | J. CHIPMAN
12.64-0.6 0.105 | Present work

Present work

(11.94£0.6) | (0.099)
Ti —842 —0.04 | Present work
Vv —4.9+0.7 —0.024| Present work
Cr 18.8 0.083 | H. ScHENCK, et al.

—6.3 —0.030] H. G. Habprys, et al.

—3.840.7 —0.018| Present work
Co 0.940.7 0.004 | Present work
Ni 0.0 0.0002 | H. SCHENCK, et al.

0.7+0.7 0.003 | Present work
Nb —5.441.2 —0.012| Present work
Mo | —0.440.7 | 0.001

Present work

/ O-4th period e-4th period
-10 A-5th period =10~ A-5th period
Nb Mo -4 o Nb Mo
-2 Ti Y |Cr{Mn Fe Co Ni Cu Ti_Y|Cr|Mn Fe Co Ni Cu

22 23124125 26 27 26 29 22 zalzz.!zzs 26 27 28 28
4 4,

M 42

Atomic number Atomic number

(a) (b)

Fig. 5 (a) Variation of the interaction coef-
ficients for phosphorus with the
atomic number of elements in the
fourth and fifth periods at 1600°C.

(b) Variation of the interaction coef-
ficients for sulfur with the atomic
number of elements in the fourth
and fifth periods at 1600°Cz%~30),

TV BEFEPDE 5 DIFEECRIETHEERS 0HE,
Tichb e & SEBLE X0 Nb, Mo o Bi&D
Fig. 5 (b) wd. MO X 5 c@mBZB T &ac RER
ERLTWS, $7, Y0, WEDC I oCeBETS
M E S e — A5 71 Mo BARIBWEICE R
BiET BRBE=Ry 0B L L SEOBERBTO &
DIEEN L E R —F LT\ 5.

D ABRE 1wty Bt DERE ©, HENERE OE
BRBITR i 281 Fe-P-i Rtk W CIISETF L BER
URFTH3 i ZF17 v X rBEL, SOREET
EIRTFTHEREINDEDACESTOBAFA MCD A
b7 VA ACHFET HRMAEERY L 5, HEvIRTh
CEGEMAES Y L5 L Bbhs. Lichio, s
7 vEARE»DEE LCHERCIIVEES CERS B
T-DABRTFORTHEETHEEL DRSS, LD T
Sd-iBDFHEDEN Ti(24H), V(3{E), Cr(51E),
Dby Co(7 M), Ni(8{H) DlEIE i OEN B4
WREL S APRERCIY, BESBET-» AK
TOXTHT v VORITEHE 3d-BROTHEEIE
WEEBRNZ EHERITE S, Z T BERE MNER L
IO BB SBEMEIC OV TOEFEBORT RF v
v VDRI & 3d-ROFIREK & OB & FMEIATH
. L, 3d-B KT HEFOFEERIMEZ E, B
SBIRTF-BEESBIRTFEO overlap k&2 &, 3
th, XTEF VY e MBI BRSNS &
ZIEML TS, L LARRECTERETCO LM D
AL TCE—2oDRET, FEZWHDOEEERD
HIHRCERIC S W TORETHS. 5%, Kbges
TR SBEMAREGE ORI O DT 1T Dh D b
ARE, EREBRBETO, FRESHMTOVTEHIA
WHICOMES DI L Bl .

er’, er' DEICDWTILHIE B AT A LTS &,
RN TIED 505, FPREZELOMBENLSTFHIR
LR &G OMEE %R LC\5. Table2 1= 5° (j
BRAMILEK) & ' OR—HEE X2 REHLR
Lichs, e7°>ef' DBEOFH BT &1, EBIgD
BRDLOIOIMBERER LI & & & CEKRE.

FWECTE Dk 8 oW, SED 4R

Table 2. Relation between s?" and ¢! at 1600°C.

Solgte

i eso et References

C 2.9 2.9 T. Fuwa, et al.3D)
2.5 3.0 T. Mor1, et al.32)

H 1.01 —0.12 | T. BuscH, et al.’®
0.67 —0.24 | T. BAGSHAWE, et al.3®)
0.38 0.00 | M. WEINSTEIN, et al.’5)
0.00 —0.63 | M. SoMENO, et al.36)

N 2.6 2.4 R. D. PEHLKE, et al.3n)
1.6 2.4 H. ScHENCK, et al.38)

O 1.6 1.4 W. A. FiscHER, et al.39)
1.9 1.2 S. MAaTOBA, et al.4®)

S 0.576 | —0.064 | S. BAN-vA, et al.2)

P 0.9 0.7 Present work
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# 65 4 (1979) 2%

ZFBETHLE —1.5+1.5 o EILTHE IR5.
ScHENGK 5¥ (3e¥2=0 ##H|E L T\ 5.

9. &

Fe-P —TLAROIRCHEI X B IDLEHREILESBE
fbshi- BEOWEC LS 72— v - 2 L-HESH
A, Fe-P-i ZTAOHRCLHEA L, BHFDODA
DEBCRIETHSRS D&Yy Fe-P-Si, Fe-P-Al,
Fe-P-Ti, Fe-P-V, Fe-P-Cr, Fe-P-Co, Fe-P-Ni,
Fe-P-Nb, Fe-P-Mo &AL OWTHIEL, 1600°C
BT, OXDERE.

e51=12.640.6(11.9+0.6)

ek

il

e$!'=4.6+£0.7

epl=—8+2 ey=—4.9+0.7
eS*=-3.840.7 €3°=0.9£0.7
eNi1=0.74£0.7 ed?’=-5.4+1.2
e¥°e=-0.4+0.7

ARG BT BT T — s MRS U BHER
BEDHREIC L OTHA LD TH S, Ficlfe
L LT F &0k B2 B TR oR SRR A G T <
HWHELET.
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