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H EREPELEHHESEERLE CaO-Si0,-TiO, =B AERF R ER TIO, R4S THAH T
A, EITHZAZEAHAERAREAREETAERL, EHBH HELF, KA MATLAB % %) 48 & &9+
HAEH, %% T 1400 C.1500 CABE R=0.9~1.0ZH . RETO, 4 ¥ T, & AMLHEMTO, a5
SEFLXGEE, HREAN TO, & FHmw , LMK AME M, Ca0 - Si0, - TiO, = A EAMHKE TR,
BREFASHERK, AL XRERARFO— M  AREAARPHESEHE,

KR K AIEH;Ca0 - Si0, - TiO, F A #5 B ;3 F A

i E 4 ¥S : TFO1

EFEHRIERERBFEFEENEE. EA N
G HABREEMAHT EXRER, WH S5 G5k AR
HEA BT AR, W0 RS W B L 3 2R LA R 4 4 & 4
mIMBERSEE" Y,

B TAEZERW T MR A E A& WG BER T
WEER, TN, EXTEHERB T —EN
BRI EXMFE To, NER, B THENRIR
PEZSTFEBBRS MR RN Ay, HR B E
M, MARE R A ETRBERELEN
HEH,BVE TOo, HERMERBE+HUEN,

1 bR HTIERAREN TR SR

1.1 #hiyait

XtF CaO - Si0, - TiO, R, B T #HE CaO -
Si0, — Ti0,!”?, Ca0 - Si0,, Ca0 - Ti0,, Si0, — TiO,, IRiE
PRIt E LD R TE 1464 ~ 1 800 TZ
&)t R B 45 #4 B T : Ca;3Si0s - Ca,Si0, CaSiO;  Cas Ti 0+
CaTiO, . CaTiSiOs 6 # & 41L& W UL & Ca’* 0% ,Si0,.
TiO, 4 # LB TR Fo
1.2 HHER

WE b = EXCaO’al = EXSiozvaz = EXTiOz;
Nl = NCaO’NZ = NSi027N3 = NTiOz’N4 = NCa}SiOS’NS =
Ncssm‘v Ng = NCASiOS’ N; = NCa}TiZO_,’ Ng = Ncmosv
Ny = NCaTiSios;x = Xca0s Y1 = Xs5i0,0Y2 T XTig,» % =

XCaSi0 W = XCaSi0,0% = XCaSio 2V T ¥caTi0,05 T
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%caTio,» & = XCaTisio, -

He: D)X HVHe RSB RA 8 X, RIGE Aiks
R FEEREVERERDEGN, REEBEPEY
FREE R EE

AR R A o

(Ca®* + 0°7) + Si0, = CaSiO,

K, = Ng/(N.N;) Ny = K\N|N, v =

| K NN, D X

AG® = - 22476 - 38.52T,)/mol™!

3(Ca®* + 0*7) + Si0, = Ca;SiO;s

K, = N,/(NIN,) N, = K,NiN, z =
K NN D0 X

AG® = — 93366 — 23.08T,J/mol"™

2(Ca®* + 0%*7) + Si0, = Ca,Si0,

K; = Ns/(N3N,) Ns = K;N2N, w ="
KsN3N, D0 X

AG® = —100986-24.08 T,J/mol™ (1464 ~ 1800 C)

3(Ca®* + 0°7) + 2Ti0, = Ca;Ti, 0,

K, = N;/(N3N3) N, = K,NiN? v =
K,NIN2D )X

AG® = —207 100 — 11.51 T,)/mol™®

(Ca** + 0°°) + TiO, = CaTiO,

Ks = Ng/(NN;) Ny = KsN, N, s =

(1464 ~ 1800 C)

(1464 ~ 1800 C)

(25 ~ 1400 C)
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KsNiN; > X
AG® =—-79900 - 3.35T,J/mol®] (25 ~ 1400 )
(Ca?* + 0*7) + TiO, + Si0O, = CaTiSiOs
K¢ = No/(NyN,N3) Ny = KgN{NyN,

t = KgN;N,N3 D, X
AG® = —122 1.2 4+ 10.88 T,J/mol®!

HARF&ER:
N]+N2+N3+N4+N5+N6+N7+N3+Ng=l

(25 ~ 1400 C)

Bp

Ni+ Ny + Ny + KZNIN, + K3N2N, + KyN;N, +
KyNIN? + KsN{N; + KgN;N,N; -1 =0

b = EXC,(,: x+3z+2w+u+3v+s+1t =
>71X(0.5 + 3K;,N2 N, + 2K3 NNy + KN, + 3K, N3N3 +

KsN; + KgNaN3) N, (1)
a, = 2X5502= itz+wru+t= 2, X(1+
Ko N3 + K3N? + Ky N, + KgN{N3)N, (2)
azszTioz=y2+2v+s+t=EX(1+
2K,N3Ny + KsN, + KgN; Ny) N, (3)

B (1) X (2) 1§

. a,(0.5 + 3K N*N3 + KsN; + KgN,Ny + K, Ny) N, —
(1 + K;N; + KgN N3)N, + (3a, — b) K, N3N, + (2a;
B)K;NIN, = 0

B3R (1) =X (3) 1§
a,(0.5 + 3K,NIN, + 2K;N N, + K¢N,N; +
K N,)N; + (3a, — 2b)K,N3N2 + (ay - b)KsN,N; —

b(l + K6N|N2)N3 =0 (4)
EEREREENITERR.

Ni+ Ny + Ny + K,NIN, + K3N2N, + KyN, N, +
K,NIN} + KsNy N3 + KgN;N,N; -1 = 0

a,(0.5 + 3K, NN? + KsNy + KgN, N3 + K\ N;) N, —
5(1 + KyN, + KgNyN3)N, + (3a; ~ b)K, N3N, + (2a,
b)K;N2N, = 0

a,(0.5 + 3K,NIN, + 2K3N,N, + K¢N,N,
KyNy) Ny + (3ay = 2b)K,NIN3 + (ay - b)KsN N,
b(1 + KgN,N,)N; = 0

DX = /(0.5 +3K,N2 Ny + 2K, N Ny + Ky N, +

+

3K,N?N? + KsN;3 + KgN,N;3) N,
BEPHESHTHIERMRE:
Ny = K;NiNa, Ns = K3NiN,, No = K{N{ N,
N, = K,N3N2, Ng = KsN N3, Ng = KgN{N, N,
FIAERTEED Pl HEARBREMRS>T
%E*%ZETGBM’E}%WE,NMZ BIEERLE 1,
®1 CaO - Si0, - TiO, EE B Ti0, F AR E

. . N'ﬁ()2
FE Ca0/% S5i0,/% Ti0/ % 0T 50T
1 22.80 24.70 52.50 0.3711 0.379 1
2 24.70 25.30 50.00 0.3248 0.343 4
3 28.00 27.00 45.00 0.2543 0.27142
4 29.32 30.68 40.00 0.2137 0.2295
5 31.81 33.19 35.00 0.1628 0.1813
6 34.00 36.00 30.00 0.1246 0.141 2
7 34.50 36.50 29.00 0.1170 0.134 4
8 36.20 35.80 28.00 0.1052 0.119 1
9 35.75 38.25 26.00 0.0985 0.113 2
10 36.40 38.10 .50  0.0937 0.108 9
11 37.70  37.30 .00 0.086 6 0.099 2
12 37.35 38.15 24.50 0.0863 0.099 7
13 37.90 39.10 23.00 0.0785 0.091 8
14 38.97 39.53 21.50 0.0702 0.081 4
15 39.80 39.40 20.80 0.0649 0.0753
16 40.60 39.40 20.00 0.0600 0.070 9

B 1 AT, 7E 1 500 C,Tio, SB K 20% £ 4,
NTiOZ = 0.070 QE;M% aTiOZ = 0.06 wﬁ%é[m]o

2 REEERY MBI

#RYE CaO - Si0, - TiO, P ¥ 45 T A9 1E I M B
A ZAARBEMRS THBESSHWRTNER
RESERMN W XME BT REXE, RA
Arrhenius R K CER[11] M BB EHES RN
F:

" B;
7 = Aoexplz:;(fii + m) i

EI] lnq = Co -+ ZCiNi

HH Indy = Cy,C; = A; + m237'3—15_) (i =1,
2,...,9);0 HBRE (AL C); N, W ELSHWEITHE
ﬂ?WE;C;\A;\B;ﬂU@E%ﬁ,%%Ei 20

2 TOMEXNERREHEAME

A1
8/ BEX
Co C, C, C, Cs Cs C, Cq C,
1 400 17 -1193 -27 -17 - 19 100 139 -27 - 28 - 31 37
1 500 -5.8 1 287.2 17.9 3.1 - 48.1 2.7 -224.7 20.9 -25.8



http://www.cqvip.com

BB EF 128

HELE F: AT, ZAHABETREAR 41

A 1 Fs, 53R (7] 9 E A HaEL, i3 A Matlab
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25% , BARBHME XREH TERIERT TiO, BBEE
B REEEK TICUAL 3140 T) . TIN(HE S 2930 T)
X Ti(C.N) BEEE, ERETEK,

4 &

DIBFPEESHANEFEEIL S Ca0 - Si0, - Tio, =
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Y4

DFEE®E S Tio, S BN M, /EBEER M,
X—GRE5LHFRBESEHER.

NFEEHERF TIO, SEMNEM, XHBEBHKRERET
F%Bgo

HBRFEREWEENREERE BEAS HEFE
PR, B W B PELT; IR BEPER R B,

SE M :

(1] @3k, FRFEFEE(M].FE2R . AR BETIHRM,
1994.98 — 101.

(2] HAEH. SWEBSFEIM]. b5 & T E R,
1990. 122 ~ 128.

[3] URBAIN G. Viscosity Estimation of Slags[J] . Steel Research,
1987,58(3) : 111.

[4] BB/, KEKXK, JIIFEE,F. EXRERLME
DREDOBBG R [J]. & & 89,1994,80(7):509.

[5] &% wamanitERN%E(M]. X & THE
3 ,1998.175 - 176.

[6] BEIEAKBET AT HELERFEHLRFEBICHARNTS
. BRI SR PR R BRI
HWIM] AL & TR, 1978.

[7] mERNEIEDSH BEHEM]. TRAF.AE RS T
Ak i AR 4, 1989.92,271.

(8] BREH.FHE.THYA/HEZEFMI(M].EMA &KL
K2R3 ,1993.454.

[9] TURDOGANR WEHRE. BRI ZHMiL¥(M]. 84S
L EARRE JLR 16 4€ Tk AR ,1988.17.

[10] EHEH . BPBEBE -_H|AKEE(D]. L P EBF

Bedk T & BFF BT, 1986.
[11] ZE&4,3%. CaO - MgO— CaF, — ALO, - Si0, AT R K
BER BRI ] Jb R K24 3R ,2000,22(4) :316 - 319.
(12] BDRE.BFRHENKBEET R SLRIMIILE B
& Tk R4, 2000.177 - 180.

Calculation Model on the Viscosity of CaO - SiO, — TiO, Slag System

JIA Juan-yu, BAI Chen-guang, QIU Gui-bao, CHEN Deng-fu, FAN Zhi-gang
(College of Material Science and Engineering , Chongqing University, Chongqing 400044, China)

Abstract: The calculation model of mass action concentrations and viscosity for CaQ — Si0, — TiO, slag system has been

established according to the coexistence theory of slag structure and the document viscosities of CaQ — Si0, — TiO, at different

temperatures and TiO, compositions. With this model, corresponding calculated program is made by means of programming
language Matlab5.3, 7 - Ti0,/ % curves at 1400 C, 1500 C (R=0.9~1.0) are plotted. The computation results show
that NTio2 increases with the increase of TiO,, while viscosity for CaO — Si0; —~ TiO, falls down. They are in good agreement

with the experiments and documents before. It is identified that the reasonability of models.

Key words: coexistence theory; Ca0O — SiO, — TiO, slag system; viscosity; calculation models
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