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Mass Spectrometric Determination of Interaction Parameters for P»Os
with Ca0O, MgO, MnO and SiO, in Fe,O-P,05 System

Nobuaki OHARA, Shinya NUNOUE and Eiichi KaTo

_Synopsis :

The effects of CaO, MgO, MnO and SiO, on the activity coefficient of P,05 in dilute solution of P5Os in

Fe, 0 were determined at 1 370°C by the use of a mass spectrometer-Knudsen cell combination.
ity of P,Os was determined by the use of the following chemical equilibrium.

with solid iron was used as internal standard.
PO(g)+ P,Os(in slag)=3P0,(g)

 Pi . (Th/IE)
e = K" == K5 /1)

The activ-
Iron vapor in equilibrium

The interaction parameters have been calculated from the activity coefficient of P,O5 with the aid of the
least square method. The obtained results are as follows.

e, =—23+3 e = — 20+ 2
eroe = — 13+ 1 e =—4+1

These interaction parameters are for dilute solution of P,Og5 in Fe,O.

Key words : slag ; chemical property ; mass spectrometer ; activity ; Fe,0-P,05- (-CaO,

_SIOZ> .

1. #&

BUSE BT B DB ABE & BN ST 5
7oz, AT FHD P05 OWEREMIEIZE LT < Of
AT h T & 72, Turkbocan SV 38 X OVKJE S 15
BRI L DAL RS 7RO A L O RE% F
W P05 DI EE B L. F2EA5Y) i3, Fe
(solid) - (phosphate slag) - {H,/H,Of [ b2 1 % il
ELTAI 7D Fe,0 DiGEZRD, ThiY) G
s-Dunem O, % VT P05 DIEEZEH LT 5.

IREDHHEIIH LT, 7x—t kvt EEa0HE
THRLA G DR TR BN L T L T A AT 0K
HMOEKE*WETEH0T, BLWAETO PO O
FEAMOFEL RN TI D EEMICIIETE S, ik
594, 7 X =t e V-ERSVE X BB
D P05 OIEENED LS KRET L, Fe,0-P;0s

il

-MgO, -MnO,

FEALERP O P05 OiSERE T2 7.

KEFFE T, Fe,0 BB E T 5 P05 O HEBEIIC
Mit¥ (CaO, MgO, MnO, Si0,) ##iML, T o X
) R D P05 DIGELREICRITT T h b OER LY
O A RSB AR R M L 7.

2. B FH &

2-1 EBRE&

RHFFE TR W7o REREEE, HEEMkRo® s X vk
WMEINTVDLDOTH T S, MMk S, Fe,0-Py0s
BV TRIETEE 2 R B X RE OB % TroMeL
& ScuwerpTFEGER” 12 X Vi S T W A IREEN % & &
CRERT L7, 2L C, #2523 AN THIET A
o, TOREBHIOREND, 27 7-[EEK (Fe-P) &
E-AE (Fe-P) B0 =MIF LRI H L2 B
DFEFHI D WTIRHIEN TE LW E L, KoLV

NN 61 4F 4 ARKHHEARICTHEE B 61 £8 A 25 HZf (Received Aug. 25, 1986)
* RAREKFRFPE (Graduate School, Waseda University, 3-4-1 Okubo Shinjuku-ku, Tokyo 160)
*2 BRRHKZFHETEE  T1E (School of Science and Engineering, Waseda University)



1338 % & M

8 73 4 (1987) & 10 &

HEICBWTHE 4TS 2O ICHERE % 1370°C-
1390°C & L7z, o fllsEiREHF T o 0IREMD S,
P,0s #° 25 wt% (Xp,0,=0.14) ¥ CRIEIXTRETH 5.
L2 L Xp,o,=0.1 LLETid P05 O EATEBISH K
TAHLOIZENANEETH D2 L, MRS IEHE L T
wah.oo

REERTIE, #HKS D Fe,0-P05 ROV THlE%
1> PyOg DIFEED A Y —HJIZHED &3 L -4k &
Bz, &ML (CaO, MgO, MnO, SiO,) % 5mol%
rHEL LML R oBl T2z ke, B
Ze TP RERE L, PR E TH B85 DITICAR,
IHNETVNIFOZ X~ VA AL. 1L T,
Bl 1370°C T, Baagtishick>Tille s n
B A& L BRMEDS T DFREL Th 6, TOA 4+ Bl
BIEL XD P05 DR E RO 7. %d, HlEk, 1L
ST L2 TR OMLEL & g L 7-.
2:2 JX—tkEI-BEMMRKICKLIB{LHBEES

D P,0; DFEDBITEIRE

BRALIS IR O P05 DIk ap,o, &AM O PO,

PO, D4ME Ppo, Ppo, PERIZAR TRENS.

P,O;(in slag) + PO (g)=3PO0,(g ) ecevereees (1)
e Pro e
K N aPzOs.PPO (2)

T K (1) RIRLENBDOFHERTH 5.
CEERBUBIAEEBLOSEE apo,=1 Peo
=P%o, Ppo,=Pho, EBLE (2) RizkL 5.

(Pro,/ Pio,)?

aons = (PPO/P;O) .............................. ( 3 )
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Table 1. Ion current ratios and partial pressures of vapors above samples at 1 643 K.

(I30,/ Iie) X 10° Pp, (X 107%) Peo (X 1077) Pro, ( X 107%)

+ + 2 + + + + 2 P2 PO PO

NO. Ip,/lre X 10 IPO/IFe X 10 Ipo,/IFe X 10 (I;O/I}te) atm atm atm
1 1.33 2.36 1.88 2.81 2.47 4.78 7.58
2 2.97 3.57 2.69 5.46 5.51 7.23 10.84
3 4,06 4.42 3.49 9.60 7.54 8.95 14.06
4 2.80 4.96 3.30 7.21 5.20 10.05 13.30
5 0.88 3.65 2.70 5.42 1.63 7.39 10.88
6 2.30 3.45 2.63 5.25 4.27 6.99 10.60
7 1.87 3.89 2.77 5.45 3.47 7.88 11.16
8 3.02 4.09 3.02 6.73 5.61 8.28 12.17
9 3.19 4.91 3.52 8.87 5.92 9.95 14.19
10 1.35 2.30 1.73 2.26 2.51 4.66 6.97
11 1.23 4.29 3.05 6.64 2.28 8.69 12.29
12 1.97 4.81 3.34 7.77 3.66 9.74 13.46
13 2.69 4.83 3.57 9.44 4.99 9.78 14.39
14 4.56 5.89 4.03 11.07 8.46 11.93 16.24
15 0.46 2.79 2.19 3.74 0.85 5.65 8.83
16 2.51 4.92 3.59 9.36 4.66 9.97 14.47
17 3.08 5.45 3.65 8.93 5.72 11.04 14.71
18 3.79 6.67 4.38 12.59 7.04 13.51 17.65
19 1.64 3.44 2.34 3.72 3.04 6.97 9.43

.20 3.25 4.74 3.22 7.01 6.03 9.60 12.98

Table 2. Chemical compositions of samples, Raoultian activities of P,Os, activity coefficients of P»Os and

phosphorous distribution at 1 643 K.

mol%
No. Fe2+/Fe3+ a,p205 X 1017 In YP205 Lp
P20s5 Fe,O Ca0O MgO MnO Si0,
1 3.92 92.46 3.64 — — — 9.2 2.5 —35.05 570
2 7.13 88.07 4.80 — — — 10.8 4.8 —34.89 666
3 9.13 86.43 4.44 — — — 10.6 8.4 —34.64 589
4 9.52 86.57 3.92 — — — 9.3 6.3 —34.89 690
S 4.23 91.54 — 4.23 — — 10.7 4.6 —34 .44 452
6 6.30 89.45 — 4.25 — — 8.6 4.8 —34.76 615
7 7.26 87.98 — 4.76 — — 9.4 5.9 —34.76 615
8 8.12 87.65 — 4.23 — — 9.7 7.8 —34.54 578
9 1.80 93.21 — — 4.99 — 9.7 2.0 —34 .44 310
10 4.51 90.76 — — 4.72 — 10.1 5.8 —34.28 416
11 5.84 89.57 — — 4.59 — 8.5 6.8 —34.36 477
12 6.06 89.42 — — 4.52 — 9.2 8.2 —34.20 447
13 8.33 87.26 — — 4.40 — 9.7 9.7 —34.36 520
14 1.88 93.13 — — — 4.98 8.9 3.3 —34.01 253
15 4.35 89.87 — — — 5.79 9.1 8.2 —33.90 343
16 4.75 90.69 — — — 4.56 9.2 7.8 —34.07 379
17 6.35 38.90 — — — 4.75 8.7 11.0 —34.01 408
18 6.79 83.49 4.44 — — 5.28 10.9 3.3 ~34.23 784
19 8.49 82.27 4.43 — — 4.81 12.2 6.1 —34.90 665
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FTHB., FLT, AERTIE CaO BEHELTWHY
BBV TDH Si0, DFEMIZL D P05 DGRBS T
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Xe05

Fig. 1. The effect of CaO, MgO, MnO, SiO,
activity of P,05 at 1 370°C.
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Hh. Vo, i, KD & 2 LT B Fe,0-P,0s
RIZBIT B P05 DERFHFBED P05 DIEEFRIT
B0, V5,0,=2.2X1071° (1370°C) TH5H. KEERIZ
BT, REOME L P05 DIHEBREOBEMES S
B/ HREICLOTEROZRE, 2% PO IIX T
&MY OMEERREE Ko7z, Fig. 21,
In?po, ~DEMNBILYOZEBEERY. L
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‘No.1) 22V Tid, ZHOBESOFEIEZ bR 5.
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Fig. 2. Effect of added oxieds to the activity con-
efficient of P,0s.
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P,0s DIHEERIICG 2 2 IMER{LY o L8 © XAUTR
3. % B, Turkpocan HIZX D S 7 P,Os (8)
=P,05 (1) Z2WTHOEEHHT AV F-F(LDHE%
BT P05 (s) #iE#EREL L HERBORXITE
¥ 7:. Turkpocan & DRI A T VT IEE ORE T
NTOERMEL AlL,0; ORELRAL, HITHRIE
DTHEMII 2D K ITERR 7 FHBEHEN TR 7B
ThHb. '

In %0, = — 34 Nuno

57 Ncao — 39 NMgo -

96 726

— 31 Nreo + 5 Nsio, — 77— +49.25 -+ (11)

TurkpoGan &AWz X 5 7‘%ﬂﬁi@ P,05 i (Np,o,
=0.01~0.2), CaO i&F (Nc.o=0.4~0.78) ITARFEE
XoEmgETHY, PERED 1550°C~1660°C & &
EBROJUEREL DR THDH-OEMICHETL L
BTE W, UL, wINER{LY CaO, MgO, MnO,
SiOy, 2SR 7 ZH D P05 DIGERIICE 2 B E I,
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AG°=157700 — 5.4 T (J/mOI !V --evvvvveeenens (15)
PLlEEy, BSPhon ADBERIARTEES.
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Fig. 3. The effect of CaO, MgO, MnO, SiO, on
phosphorus distribution at 1 370°C.

LZAT, FeO (1) DHEEF*REROFERH,SRD
HIELETERWY, ZIT, o2 WELTVAS
Fe,0-P,05 & D Fe, 0 DIHE % RIS EICH W,
ZLT, DAGEMW Lp 2RO XS IZEHET 5.

LP:(P)/ap ............................................. (23)

REBROLAARIZ BT 5, EHE ) ASELRL Lp
% Table 2 (Z/R7. Fig. 31213, P,0s5 DEEICXT5
D AGEHOZELZ RIRMBILY T L IR LTwA. X
hOEBIMKS DO Fe,0-P,0s R0 AN %R
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