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Abstract; The melting temperature, mineral phases, pulverization and alumina-leaching
properties of clinkers were studied by using analytical reagent CaCO,, Al,O, and SiO, as raw
materials. The molar ratio of CaO to Al,O; is 1. 0 and the mass ratio of Al,O, to SiO, is 3. 0. The
results showed that the melting temperature of the sample is 1 392 C. The clinker sintered at
1350 C is composed of CaAl,O,, Ca,, Al, O,; and y-Ca,SiO,, which has good pulverization
property and alumina leaching rate of 93.37% . The materials melt locally and turn into
heterogeneous phases at 1 400 C, which blocks the elemental diffusion, results in non-
homogeneous phases, and inhibits the conversion of 8-Ca,SiO, to y-Ca,SiO,. The formation of
Ca, Al SiO, and deterioration of pulverization property sintered at 1400 C are the main reasons for
The clinker sintered at 1 450 C melts completely,
which improves the pulverization property and the alumina leaching property of clinker.
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the low alumina leaching rate of 74. 50% .
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Table 1 Chemical compositions of raw materials
( mass fraction) %

NNy CaCo, Al O, Sio,
CaO 55.910 0.02 0.030
Al O, 0. 009 94. 20 0. 050
SiO, 0.007 0.04 96. 460
Fe,O, 0.001 0.01 0.007
SO, 0.010 0.05 0. 005
MgO 0. 080 0.05 0.040
Na, O 0. 100 0.10 0.200
KW — 0. 50 0. 200
Bk 43. 880 5.00 3.000
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Fig. 1 Expansion curve of the sample
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Fig. 2 XRD patterns of calcium aluminate clinkers

P2 Al A 1325 TR, Ukt v AR,
PORIIMIBR CA,C, A, Flly — C,S A, i85 A i
) CaO 1 Al O,. B T 1 & 45 i T8 i o 2
(1150 ~1400 C) EEZY Byt bagh
MREEART 1325 CHEARI T YR 8, SOy #E47
FL AR RS, IR TR 2 1350 CHE, Pkl s 58
G BRI A CA, C, A, By - C,S. 1E
1400 ~1 450 CHT, Z2EHHER CA,C, A, Fily -
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Fig. 3 FTIR spectra of calcium aluminate clinkers
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15% ~40% 28], P68 AP Fl Si** 75 55 iR I BE A
HARBIE AN 58 A 2 o [ 4 T 7 {1 U s D) A g
TR, Mg #2 b, 76 1380 € &4 L + C,AS—
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Table 2 Particle size parameters of calcium
aluminate clinkers

WHEE/C dys/pm dyy/pm [ERERY (m’g )
1325 41.36 113. 15 0.93
1350 21.95 96. 88 1.01
1400 36.99 169. 84 0. 68
1450 45.49 98.19 0.82

& 4 A0 AE 1325 ~ 1350 C i, Zokbhr i
A EAARAL B 3 AU I RLAR . 455 3R 2
Fb A LS (T 3 B R 26T, 1 350 C vkl A p Ak ik fig
BAF, dys M dyo Y8/, W R T B R 7
1400 C B, 2Rk R BE 43 A 5 Bl B 9 (0.3 ~
489.2 um) , B R FORAFE, dy s B/ME dy o B
K, LR RN, BERH 1400 C 2CRHRLE 434 A
B8], G55 WrRHEE Ikt 2 20-AFr nl R, il B Ak T4
BHE AR EE B Pk R s Ak ™ A= oM | T AR iA
FE WA TR R ST FRAT 8 5 P A8 AR 4 4R 38 )
R BZ BN A 43 A AR Y5, TR R
BJ5]. 78 1450 CHE, BOBPRLEE 73 A5 35, 40 A
Fl# 78 A AE 15.0 ~195. 5 pm Z[A], 5 1 325 ~
1350 C kbR B2 43 A 1 OUAH L, OB R K. 4
AR IR e RHE AL TR LA A Rk sl 5e
g3, WVRR o3 A 5T BUE BORMRL BE 43 A 47 (B
C,AS MU C,S & BEFEAT, LI B - C,S 1]
y — C, S AR SZ 4 i) 45 Jt R B3 oA B i K. 455
LB 3 AT R R A0 IR BE 438 R R 8 485 T Ak
TP kb AL TR B, 2kl A ket ae g 2.

7 -
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Fig. 4 Particle size distribution of calcium
aluminate clinkers
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(3) i .
CaAl,O, +Na,CO; +4H,0 =CaCO, +2NaAl(OH),,
(2)

Ca,,Al,, O, +12Na,CO, +33H,0 =

12CaCO;, + 14NaAl( OH), + 10NaOH . (3)
AN [FE 25 T P OB E R R BN I W 3R HE 44

R 3 Frn. T 1400 TEEL A M L HERER

2 B H R TS RE ( <74 wm) BRI IR S R &40

FRPCBHR 45 SR AEXT L.
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Table 3 Leaching results of calcium aluminate clinkers

p(IEIE) w( B
/T (g-L™") ay % N a0’ %
Na,0 AlLO, ALO, SiO,

1325 16.87 27.21 1.02 9.97 13.64 74.50
1350 24.44 39.03 1.03 2.20 11.42 93.37
1 400 19.09 29.91 1.05 10.01 13.57 74.50
1400 (M) 22.32 35.22 1.04 6.20 14.03 85.27
1 450 23.50 36.47 1.06 6.18 14.51 85.33

M 3 T A, o BB 45 T A0 T s i T
VLR TRl C L A, S EIN  CA & &K,
X 50k XRD 45 3 — 34 1 325 CHEZURHR
TRERIR R 74.50% , TN AR SE 4, #RAr 4R
AR AR S5 RNV GERL IR . 1350 TRk E b
BRI 0N 93, 37% . 1 400 C BVBHE B HERT T R
FRERIR R IX 5K, vl UL AR B R4 B 24
BEA T2 ALEIR . 1400 C BERE)S 12k 5
1 450 CAEFHAAER I R ARUT , 297E 85% L L.
BRTR 5 SRR B R FH VAV 1352 1 Aot e T YA ]
RN, 3% B AR BURLR A2 52 ) bk 2, 25 A Ik 4 FEk 3
SYHT AT, B A et B B TH T AR RS R kL
FEB W AR R BRI, 150 DL B X
AR R R I B

X g #EAT XRD 434, an il 5 s, i S
ALEN, 1350 TUEHE AN vy - C,S Fl CaCO,;
1400 ~1 450 C U ¥ AN CaCO;, C,AS,B -
C,S Flly — C,S. 54 1350 THEIFIER XRD 43
Bral A1, CA TEfR R AN W h A Ak i th PR R R
4, LA CA FiI C,S b F (1 BRLRETH & A1 K be 251
PRICGAALER T 220K 255 WRHE LI EE Bk FI
UK XRD, DA BERL EE 70 rT AT, C, AS AR 1
EAEARE ik RE AR 2= 0 EZ R, A R kg
FE—E R LI 55 BB R R &5 4
PR v A BRI P RE RS AN IL , FE Rl R
F& LN EEF PR AL
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Fig. 5 XRD patterns of leaching residues

P05 & B, 76 1 350 ~ 1 450 T IE# Y
YA CaCO, AHRIARfL K, KT 1350 THE R
A 7 A BUBRFR Y | Bl b TR T e, SO Rk
AT IBR R A5 K2R . A Celref 8 R Ha =
d/ N + 1 + P3H81325 ~ 1450 TRk C LA,
I CA Y SIS H Nk 4 Fis.

HH 2 4 WAL, Bl R EE TR, C L A, Y A
TSRS/, CA 1) i MR BUZ BT /. 256
U XRD 43 AT o] AL, S MR FRES N C, A, Al
CA TE -5 BR RGN 7 0 S 7 B B 1) A i i A
TRV /NG SO FIBR T A7 B R 465 (A IR R,
fiffr > 3Cf > BRi A1)

x4 ATRKREGERERLIAH CLA, I CA BIESE

Table 4 Unit cell parameters of C,,A, and CA in clinkers
with different sintering temperatures

by CphA, CA

T a/nmm V/nm’ a/nm b/nm c¢/nm V/nm’

1325 1.204 1.744 0.870 0.812 1.524 1.076
1350 1.206 1.757 0.873 0.810 1.516 1.073
1400 1.201 1.734 0.869 0.813 1.515 1.070
1450 1.198 1.718 0.871 0.813 1.505 1.065

3 4k 1w

1) LAZr#ral CaCo,, AL O, il SiO, J 50k},
e Newo/ Mano, = 1.0, W0,/ W0, =3.0 i, AR
Bt A BRIk e s AR TRE D 1392 °C.

M3 RS ABER S A0 M AR SR AR R AR 63

2) BEEEIREE A 1350 C IR & Bkl
CA 1 C,A,, 1400 ~1 450 C IR & 8 W HH
i CA,C LA, F1 C,AS s bedh i B = T ¥kHz b il
B TR THE I E C,AS FIl C, A, B9, 3k
C,A, 1] CA [FEAS.

3) Bkl H B R RE A L AR IR P RE AR R
S5EIE N 1350 T4, AR RN
93.37% , i 7 1 400 CAf 5522, |ALER R A
74.50% 3 BEGE IR K 1450 CHE,BOkE A K1k fE
FEEAL AR IR PEREAS 21 k3%
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