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AR EH A5 ~3.3 ~1.<1 mm 8§ & IREHFo K45 CIEEE455 (w(Ca0) =20% ) X HBREBBH

(w(Ca0) =50% ) H F#t %K 62 LBREIHARR RETHEARGRERAG T3, KRAMANEH 0%,
40% 55% T0% #1845 ©IRE B X S HERERFH 5 N BA B4 FH 44 CaO 4 F R F 4 MgO - Ca0
~C %, F| B @ 4306 sk 3T I T X B A A Ca0 - Si0, & 9434tk ft, F - X 347 T SEM 547, &% &9
W& F AP AL 45 ) & F 00 3 e ARAS B R4 4] &0 MgO - Ca0 - C s &2 MMk R HiE ML R IR, M &
BB sEAH & 69 MgO - Ca0 - C s id Rk K, EEEH A THANHERAT KRS BHHE
MgO — CaO - C #E3iE 42 ik bh 5k B M6 bk 5539 1% 2 4F T & 45 8. 45 414 49 MgO — Ca0 - C #%;MgO - Ca0 - C #
£ Ca0 -Si0, F ¥ 69 4thiR 2 22 MgO iP5 i, HEME E IR THBRBHEH 8 E K M0 th Sk
Bl BB Ca0 957 AH S4B HHRE BR &, F it Ca0 - Si0, B e 4L % bR %k,

Xx@E S#55 , RERN,EM BER

MgO - CaO - C 7% & —F ¢ [ {Z i FI 7€ SKF
LF - VD 58 Mo M i KL iR A S W
B, AR ER MR Ca0 - Si0, #, Mg0 - CaO -
C FE4L Ca0 - Si0, ER MK ) BEER 5 CaO
- Si0, #EHfkET, B 1Y CaO RSB S Si0, KM A AR
R B Ca,Si0,(2 130 °C) M| VB MRE, AT
PH ik — 2B I N HB B, AT RE PR
B Ca0 - Si0, & PERE, SN HE BN TS
CaO & &, AW A E AT H MgO - CaO - C 7L 1
CaO EHEZ &1k 50% (w), {HZ, BT Ca0 F&
5, Mg0 - CaO - C 62 1R A5 KA, B LA, i 5 AR &F
BB KIS A 1T, I ES A%, X TN T
ErErEE S A, ATETE™ FE—FHCOF
BB AR LA & Ca0 & B £/ MgO -
Ca0-CHg, XF CaO FE M MO - Ca0 - C fE—
LA w(Ca0) =~50% fybeds e 45 mb H E R, A TAEH
H5L w(Ca0) ~20% K15 £: 5500 9 JEEHIY MgO
- Ca0 - C B MPTIEMERESAT T X L, MERES— 2
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(5~33~1.<1 mm) HEH, BHEEDAR
(=0.088 mm) , 196 8t 1 28 (B EHKFTE BN
96.21% , KB BN 2. 59% ) R B IR, Tk A2
HERMER AL SRFEM RS AT . TEERKEMLE
BEXBHEHTHINELE L,

R1 EBRVNEBCERE
Table 1 Chemical and physical properties of main starting
materials

B ZEH W (w)/ % BRIk R
Mg0 CaO ALO, Si0, Fe,0; LL. (g-em™)
BAEEER 97.39 0.92 0.23 0.62 0.70 0.14 3.47
BLASEEAERD 76.36 21.76 0.30 0.97 0.43 0.18 3.41
PeshisEisRy 41.18 56.95 0.52 0.61 0.48 0,23 3.22

mE 1 TLUEN, REFRBEPHIILEZER R
BUR BLL /DT RIBET RS, XE5H 1K
R, T/ 1(a)F, REKNFTER, KAEH

' MgO - Ca0 - Si0, WiHfl, 7T B A MBI K, KT %

BONHUEBESEET FEaZE,. £B 1(b),
(e)¥, KEHNFHEE, HEHIUKE BN TS
B, BB PR B BE LA TR T RO A
BB TR aR MR A HETHA
Z I8,

* ERB,1967 F4 BTHRE, BRTEM,
E-mail : ghpanbo@ sohu. com
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SSRGS ARt el
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() HUASEERD (b) HLIEHRERHE (W(Ca0)~20%) () BELEBEATRS (W(Ca0)~50%)
1 EBIEENSEEEEUE SEM RA
Fig. 1 SEM photographs of fused magnesia and doloma
1.2 WHEOHIE A2, HE2 (a) TR, ERFFEBDMAR

3 2 BB, KRR AT 630 ¢ iy FE B IR AR HL AL 2L
230 mm x 115 mm x 65 mm FARE, BB S fEREE
THREATF 260 THE 12 h, ZREHRAREAE DT
70 CE#1 30 min, LIB AL

‘2 HENERAERS(w)
Table 2 Compositions of specimens
REES Fl1 F3 F S $2
R A 40 15 0 40 30
HAEEHEN 30 55 70 0 0
REEEWER 0 0 0 30 40
Roi= 30 22 2 2 2 2
196 84 1 B 8 $ 8 8 8
BERE(sm) 4 4
5B (Sh0) 0.4 0.4
Ca0 &8 6 8 11

1.3 fEEl :
R ESL G R IR MU AR B

S3
15

55
22

0.4
14

0.4
15

0.4
20

0.4
28

e R EA BT RTE KA 115 mm RIBIREE,

B E R EJE RN 56 mm, FJE N 80 mm, & K 50
mm,, R4 FANERMEEHR (w) :Si0, 61.42% ,Ca0
30.46% , CaF, 2. 49% , MgO 4.19% , AL,0; 0. 97% ,
Cr,0,0.11% ,Mn0 0. 15% , Fe,0,0.21% ;m(Ca0) :
m(8i0,) =0.5, ATMEEMNAFENREEE, &
B 30 min 4 [ 5% 4 40 8 Bl Bl B TV, BRI 0. 6
kg, I EE R 1 750 C,0tE] K 4 h, ABGEIHES
MM F R B R R KR MG, R =
(Ly=L,) /Ly x 100 (L, AiXBETIAFEIEE L, KR
FRAERE) R BAREEZEMNOEE, 2k
RE/D B RS, BIF, X RE R K
=B 41T SEM 247 o

2 BR5WR
2.1 RERMBHEERINE DT
FiXHERZ Ca0 - Si0, AR5 i B & 42 i

AR , U4 L4380 4 59 MgO — CaO — C & M3
FEIR K T R 5 6 4 9 MO — Ca - C B
BRI, DRSS HPRHBLS 10 MgO — CaO - C E3T Ca0
- Si0, WL AESRAF , T EL, FE K 65 ok o 25
MgO - CaO — C B By T+ — B2 M0 MR O 8 , 775 4 4
L5145 1 MgO — CaO - C Re R HA B FHIE,
AT, SR 0 MgO — Ca0 — C b HE B HEAE
7.

B2 (b) T BAT i, %4 T 16 45 o 43 45
MgO - Ca0 - C ¢ , B4 CaO S B UNIN , R ihH

@ BEE *
70
ol 7 Pt
N BARHEY S
g S N A ?§ N
Sd o NA NN
¥30 N N Aﬁé%é%
EINANNNNAN N
NNNNNNNN
INNINNNANAN N
TNNNNNNANNN
LN NN NNANNN
F1 F2 F3 S1 S2 S3 sS4

(o)
B2 EHF Ca0 - Si0, BERUMECHEEEREB RSN

Fig. 2 Section appearance and corrosion index of specimens
corroded by CaO - SiO, slag
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2000 55 43 &

Bk B, SR P @t R HT R B, 4
i w(Ca0) >8% Bt , 398 MR BE AN R AR K T % F
R EE RS R & ) MgO - CaO - C 7%, FE &5 Ca0
R MR, R SO B K, U A R
BER WIS, HE CaO F 8N 35% (w) A Frilhsk,
2.2 BRSO

B3 AR )E i B R SEM B R, FTLAE i, Bl
F CaO S EAEI RES AR 5 9 MO - CaO -~

I (e

w(Ca0)-28%

C e 2 10 I BE 8 T 38 0, BV 4 B 36 4 48 98 T
P EERLE R 25 1) MgO - Ca0 - C R 2 M1 St
a2 CaO & B g 28% B, 7 (¥ 1 5 4k fE 5%
o TEBRESEY A B IR , (55 e L 48 B MgO
-Ca0 -CRHIERIEE Y 8K T B 85540 il &
o TR RERH AL £ BB B 5 08 1A 4 Mok T SR AL PR ko
B, 5 AR 8 9 MgO - CaO - C R HE B RE
Bl MR LB

(HS4(w(Ca0)=35%)

3 S Ca0 - Si0, BERM/GHY SEM BRR
Fig.3 SEM photographs of specimens corroded by CaO - SiO, slag

ME3(e) () RTUES), BiEEZ L RHEES
EHERELAREENNE, XEERBNEHH
FIEMARELFBGTHE3(a) ~ (e) AT ], 8l
BEALWEBESD IR RN M REEN, K5 8%
LA S FFREEEY, BRELNSEETDE
PSRN AL, BREBA S I NER BRI
REPIER, 00 0 AR Al

B 4 RS AR F2.S2 WEHM TR G A,
LA i F2.S2 @ R b BE SR bl 528, A
#IRAL Si0, (CaO WITE 73 #i K , 5P CaO 5375
%A SiO,, ULHA SiO, Xl B A MBS EA FE
HBis, [Hik ,Mg0 - Ca0 - C f8 4 & B I PLILRUE
Ca0 - Si0, R MIERE. BARWIFHE AP S51R4
SR HLA R ML —RE (B SRR I & SR O B
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A5RBHTHASGRERR , 5K 5l R
HRRARE Y R T £ R AL, FEIRED
B i i TR AT UK T RO , U, AR R 45
T NE TR e 3 S

B 4 (b) AT, R AL IR BERD P i) MgO
SHEREEA Si0,, LB FLE SRS T Si0, #Y B A TERE
HARYF
2.3 MgO - Ca0 - C EEDPHBRITRDN

HRAFERALE) EDS T LR 3. AILAEL, B
RIS R ) MgO - CaO - C Bk 8 /= 9 4 R %
L FEE S5 RD & BAIE N, R ALK MgO S B ¥ &
#ml/, CaO & B % B i, (R P H E A EE
PARo ¥R3 HBEIFIGHAMITX A UL HR,
1 MgO (35 BRI, T CaO By& BRI, X



BB RS SES RS SIS RM A A MgO - CaO - C REHLIEVERT LE

2009 £ 6 A

3 mm

(b) iA¥ S2 Mg

3 mm > 3 mm

3 mm

Ca Si

4 B3 iR RS2 NERETESTE
Fig.4 EDS patterns of line-by-line scanning of specimens F2 and S2 in Fig. 3

PEBAXT KB CaO - Si0, K13, MgO - CaO - C B¢
B £ B R MgO TEE IR

R3 BUKBEH EDS HF(w)
Table 3 EDS analysis of slag layer of specimens %
WSS Mg0 Si0, Ca0 m(Ca0): m(Si0,)

F1 28.69 42.16 29.15 0.74
F2 27.13 43.05 29.82 0.74
F3 26.82 41.94 31.24 0.80
F4 24.08 43.23 32.69 0.81
S1 30.14 39.77 30.09 0.81
2 28.39 40.65 30.96 0.82
S3 27.06 41.68 31.26 0.80
$4 25.01 42.67 32.32 0.81

1 MgO - Ca0 - Si0, = CHIE 41, 3% 3 H &k
R 4 AL T CaMgSiO, (A) - Ca,MgSi,0,(B)
- MgSi,0,(C) ZATB XK, 5T AB 1. FTUL, Xk
FI -4 BERFERGHEMMA(A) SEEKA
(B) MBS Y, & MBRIME AN 1360 €, minfk
FRIBIB\E, AL, MO ~ Ca0 - C B i MgO 5
Ca0 - Si0, # [ 4 A MgO - CaO - SiO, {RAFY M4
P TS, MgO SR MINT™

MgO + (Ca0) + (Si0, )== CaMgSi0,
AG® = -122.3-0.055T (J-mol™') (1)

MgO +2(Ca0) +2(Si0,)=== Ca,Mg5i,0,

AGS = -194.8 -0.066T (J - mol™')  (2)

FERMIXKIRE 1750 € (2023 K) F, R (1) ~
(2) 9 AG® <0, EIH;, bR REFAT

B 2RS¥, B F MgO BES Ca0 - Si0,
R MgO - Ca0 - Si0, IF SfL &9, B,
BEEEPHTL Ca0 - Si0, #5 {2 i i ¥ HE T L 47 T FLIS B8
W, RS R A B SH & 1Y MgO - Ca0 - C &4

CaO - Si0, {3l o M RE TR N 58T, {H2,MgO - CaO
-CHRZEFMNBERAZE THIBEED A8
R R AR EEAERD Y MgO TEE PRI MY BURE
MgO 7E i 75 i i B LR T80 MBS D Y
BFEH MgO R FRIbIR LA KBS TP P CaO Hy 47 :
B (55 IPRIBUE 832, MgO B B D 4/, T
HEERE®E BRASBERXEAT, NmEa
BB i E AL T A B i R L BE MK, AR A 2
FAR ARG, I T IE MR I, I T 1 18 MgO %
S 8185 1 P s MgO B SR i/, R TE R
RV, 9 ROE I K B R Y CaO
BIESEM 1, BLRER MgO 5 IR & 1k , Tk fe K
BEREEAESD, BRABREESEUN Ca0 BESH
S ERTHEHREEL BEERHEEHR, B
1, Ca0 %t MgO MR I 1E AR A i R, T I8
ST SRR B BUE B RO B A SRR R T
ERTFRELESR, L. fi EEE P SRR
TN T RS, BT M TR s
% #) MgO — CaO - C FE R U, BB R4S B B5 0 & B/
B4, HAE CaO - Si0, WPy AR wRE 2 i, B
Ca0 - Si0, BB REZR#T N, EZ CaO B2 ¥
5 35% A A R IR. BIRESD SR EETNEE
FEFRY (B RTH A CaO RELLMAHM X Mg0 AR
PE, BT R P IR AR 0N BRI, X TR S R
PR 4509 MgO - CaO ~ C FE 3R UL, B E IR R BV &
B, Ht CaO - Si0, A RIMIEREZHIE R,

3 it
()BEE CaO & BN, K55 B 45 6l ) 5 19
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2009 £E55 43 %

MgO - Ca0 - C FEHi CaO — Si0, A2 ERE K 18
PERE B H9R , T = 55 5 45 0 1 & 9 MgO - Ca0 - C 7%
Hi Ca0 - Si0, HZ T HEEEH SERE(K, HZE CaO R4
K 35% BF R BT 38 ; FEBE A 0D I A B AR Rl Y 1F
BT RS 458 6 5 89 MgO - CaO - C #4$1 CaO -
Si0, BRI REFEHERR T EERSLEH
i

il # 9 MgO - CaO - C e By M. BiL, RA
HBSR R BUR BB A, AL & # MgO - Ca0 -
C &4 Ca0 - Si0, R ML HA BelR A i,

Bt Bk BB AT AL e Kou iRl

253

(1] EXRR,DEER, TF,%. BERFHTE LF - VD Bl LA
ERRRILT]. it k41 %,1998,32(3) : 151 - 152,148,
[2] ki, Fiiter, IR T, %. S P33T K MeO - CaO - C FERYFF

(2)MgO — Ca0 - C F&7E Ca0 - Si0, ¥ 5 B9 15 1
FER MO ERBFHBE, KB REAEBR S TED
&i’%ﬁﬁ’/“%ﬁfﬁﬁ Mg0 B@%ﬁﬁﬁé;&%%@fcao LI W 2002.36(4) 221 22,

5. B REHE T MeO TEETHRRMEE (31 que smmansspmon)]. BaHE,2006,27(2) 34
H/NBIRARIR N« B EE45E) < AR EERD < BB E4E -3,

D HEESED MM, MESHEEARA SR (4] =00 RO R TR M) R RN Tl RS
MgO - CaO - C 7E#& RO 15 R 1 A8 /1N, T = S5 e 45 1 JiAE,1991:54.

Comparison of slag corrosion resistance of MgO - CaO - C bricks prepared using fused doloma or sintered
doloma/Pan Bo, Yin Guoxiang, Wang Jiandong, et al//Naihuo Cailiao. —2009,43(3) ;170

Two different MgO - Ca0 - C bricks with different CaO content were prepared with fused magnesia and
fused doloma (w(Ca0) =~20% ) or sintered doloma( w(Ca0O) ~50% ) as aggregate( grain size;5-3,3 -1,
<1 mm) ,flake graphite and fused magnesia powder as matrix. Based on fixed mass ratio of aggregate to
matrix of 7:3,fused magnesia aggregate was partially substituted by fused doloma or sintered doloma with
additions of 30% ,40% ,55% ,70% ,respectively. Corrosion resistance to CaO -SiO, slag of the two different
MgO -~ CaO - C bricks was compared by rotary corrosion test. Residual specimens were analyzed by
SEM. The results show that with the increase of CaO content, slag corrosion resistance of MgO -CaO ~C
brick with fused doloma is enhanced,however,slag corrosion resistance of MgO ~CaO ~C brick with sin-
tered doloma decreases. With the same addition of doloma, slag corrosion resistance and slag adhesion of
MgO - Ca0 - C bricks with fused doloma are far better than those with sintered doloma. The corrosion
damage of MgO -CaO -C brick in CaO -SiO, slag is mainly the dissolution of MgO. Dissolution rate lies
on density of magnesia and doloma, grain size of MgO and CaO distribution in doloma. Only the density of
doloma is high enough,can the advantage of corrosion resistance to CaO - SiO, slag of MgO -Ca0O -C
brick be exerted.

Key words : Doloma, Slag corrosion resistance, Dissolution, Density

Author’ s address: College of Materials Science and Engineering, University of Science and Technology
Beijing, Beijing 100083, China
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