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GLASS CRYSTALLIZATION KINETICS OF
CaO-MgO-Fe;03—-A1,03-Si0; SLAGS

LI Bin SUI Zhitong**
(Jiamusi University) (Boz 119, Northeastern University, Shenyang 110006)

ABSTRACT The nucleation rates and the crystal growth rates of CaO-MgO-Fe,03-Al;03-SiO2
glass were calculated with glass formation kinetics and the optimum formation temperature of crystal
was obtained. The result showed that the favorable temperature of heat treatment for CaO-MgO-
Fe;03—Al;03-Si0, glass was about 850 T . Effect of temperature of heat treatment on microhardness
was studied. It was found that the favorable forming temperature of crystal in the slags was in good -
agreement with that of crystal calculated. The novel condition of heat treatment was obtained.
KEY WORDS mixed slags, heat treatment temperature, glass crystallization, kinetics

CaO-MgO-Fez03-Alz03-Si02(CMFAS) REF&FIHREMEY # &MAH AN AR, REFML LS
P U, BERHEREMARGRALR, BREEE (1) MRGERKXEE ) &4, —EH5REHX,
XML RXFMKHW. 230X CMFAS ERUEEEN SHERKCREHERTHE, HRTREMREE
REWR KW, #TEREIE, FIHESHERMALERE.

C ERSN AERMSARLRHREERAAGKAEBER. REEETRRY P

I = DNga~2exp[—AG*(RT)™!] (1)
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Kb [HRBEE D AUTEEAS: T NAXHAR K MMM o NEFHE No yHMKRHFT
¥, No=1/a% AG* HIEREBEREBE, AG* =b.-03/AG; R b JLFAETF, MRERE 167/3; 0
SOERE EFIHAEEM L REE; AG, BUARBHAMFEZ MY EHEZE # acr KA (1) AB:

I = DNoa~2exp[-bo®(AG? - KT)™1] (2)

AGy = AHmAT/V -T, AHp, )@ﬁﬂﬁﬁﬁ#‘.‘, v ﬁﬂﬁﬂ@@ﬂ‘ﬁﬂ, AT =T - T, & T = T/Tm(g]'tkﬂﬁ)y
AT, =1- Tr(ﬁ‘]itﬁ:?'%ﬁ), ¥ AGy, AT, T; TAWN (3) A, &

I = DNoa~2exp[—bo®V2(kTAH2 AT?)™1] 3)

AHg = B+ R-Tam, B NALIBEIE, BUE 1~10; R HSEEY; 0 5 AHn BXRN: 0 =04Hn(VIN)"V/3
o RANREHK S, S—BWREHD 1/3~2/3; N 2 Avogadro ¥ ¥,
¥ AHn 5 0 AN 3) X, B

I = DNoa~2exp(~ba®B - (AT2T;)™1) ©
24 Stocks—Einstein 72 Bl: D = kT/(3ran), n HKE. H D LA (1) B
| I = NokT(3ma®n)~texp[-b- 38 - (AT2T:) ™Y )
MK B R RR Y 1
U = Dfa~'(1 — exp[~AHmAT; - (RT) ™Y (8)

AH f HREREEERIS TRRTFHEBHELIY AHm < 2kTm, f = 1; AHm > 4kTm, f = 0.24T;; H
AHm = - R T A D = kT(3wan)~! A (6) Ai8:

U = fkT(3ra’n)~1[1 — exp(—BAT:T )] (7)

FE OMFAS #&H, HMBESHEEXRTRA Meerlender R4 K FH SiOz, Alz03, MgO, CaO HY R
K5 BEA S 5): logn = —1.56151 + 4289.18(¢ — 250.37) "1, KAt t MR EE, BAAIC.

4 Si02-Al;03-CaO-MgO HEBEAMMARRE ¢, = 1250 C (6, [AFHE a = 1.23x10~%m, Boltz-
mann ¥ k = 1.38x10-23J/K, a = 1/3, B = 1, f = 0.24T{"), HXEREAHIRA (5) M (1) K, BEIRE
EEMBEKAEBEHSE, HE 1T, REEEMRERAEESERERE, MAMKARKERTEE.
TEBALE B BRI — BB AR KR, REMHEA—RAMASMALETLY. %% I H U HXREE, 1
BT SRR A R B A i B, B FRIB AT AL R LR P B T AR e, 48 Ab Bt
], HEEABIERBER.

T B BRARNY REESE): SiO2 55.35%, AlOs 5.18%, MgO 5.05%, CaO 18.28%, Fe2O3 7.96%,
NazO 1.0%, Crz03 0.6%. MECIFHIRFERSMAK LHIRFP, F 1400 C BB PR 10 FREHERE, K
ANG#sg 4RI F 700 T, 750 C, 800 C, 850 C, 900 C, 950 C{RiR 2h, RFHIREZER.

FI IMT-3 % B WRERE (U & B BE(E, A XRD B EMASERHAAR, A HXEERRMEERI T
{X#4F DTA %, FHEEE 10 C /min, ZMERE 1004V.

SRSt WMATHEN BMEESRAEXRME 2, 7 850 CHEEERRN, TRESHEL—H &
BB B T R — e e B R AT B B B S AL R FTATHY. 850 C b BB A MR BB XRD &
B ERAENEAL (EBSER)(E 3), BWEERIA 8.608GPa.
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Fig.3 XRD pattern of specimen Fig.4 DTA curve of the glass
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