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1.2
w(CS) 45%, , 5 CS
, 1 ° ,G2 CS 45% |
CsS 30% , G2
1
Tab.1 The composition contrast of test samples
1% 1%
CS (O] GA CAF  Total
(LSF)  (KH) (SM) (IM)
Gl 75.4 10.54 12.0 206  0.834 0.8 2.154 0.872 34.831 40.117 3.566 1747 9598
G2 75.05 10.9 12.1 1.95 0.815 078  2.199 0.879 29.743 45.216 3.660 17.37  95.99
G3 7472 1123 12.25 1.80 0.798 0.76 2241 0.891 24.864 50.094 3.802 17.24  96.00
G4 7437  11.58  12.35 1.70 0.78 0.74 2283 0.898 19.872 55.084 3.889 17.16  96.00
G5 74.02 1193 1245 1.60  0.763 072 2325 0905 14.900 60.055 3977 17.07 96.01
p 78.42 8.43 10.02  3.13 0934 090 2501 1.598 58.129 19.096 8.602 10.27  96.10
1.3
1) o , ,  50~60 kN
30 mm, 6mm , 105 «C , 950 C 0.5 h,
0.5 h, , .1 300 C,1 350 C,
1400 °C,1 450 C,
2) - f-Ca0 ,
3) XRD (Rigaku) Dmax-ITTA X (37.5 kV,40 mA ,CuK)
4) leitz ORTHOLUX 1T POL-BK s 1%
5) SEM KYKY-1000B / ,
75 mA, 20 kV,
6) DTA/TG NETZSCH STA 449C , (DTA) (TG)
2
2.1
2.1.1
. a0 , 2,
1300 C f-CaO 2.16%, .
f-CaO e OF:10) o
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2
Tab.2 Effects of mixing negative ions on burnability of cement clinker %
1300 C 1350 C 1 400 C 1450 C
G20( ) 2.16 1.87 1.43 0.75
G21( ) 1.98 1.23 1.20 0.65
G22( ) 1.85 1.28 0.67 0.43
G23( ) 1.45 1.20 1.11 0.21
2.1.2
) o 1
1 ,3 , 1400 C ,
o 1350 C, , o 1400 C,
2.1.3
s (P,Os) 3 :G24,2% ;
G25,3% ;G26,4% (2% ,3% ,4%) , 2 o
2 b ’
(2%) G24 (3% 4% ) , )
221 22 —=—G20
- B +(:,24
1.8 1.8 1 :(C,’%g
< | @ |
Siaf S 14
= L
B r ]
T10} <10 ¢
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0.2 S 021 ‘ .
1 300 1 350 1 400 1 450 1300 1350 1 400 1 450
/C /C
1 2
Fig.1 Effects of mixing negative ions on burnability of Fig.2 Effects of phosphorus parameter on burnability of
cement clinker cement clinker
2.2
2.2.1
, f-CaO , R
B,0O; 1 300 C f—CaO; 2.16%; B,0:(0.5%) ,{-CaO 1.57%
B203 1% , f—CaO 1.02% H B203 15% . f—CaO 165% o B203( 1%)
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Fig.3 XRD(G20) analysis based on the test Fig4 XRD(G30)based on test samples with the
samples without stabilizers stabilizer B,0;(1% )
3 Y 4 ’ ’ b
2.2.3
C.S 45% .CsS 30% , 500
5~ 8 o
5 (G30), 1300 °C 6 (G30), 1350 °C
Fig.5 1 300 °C calcination temperature with the Fig.6 1 350 °C calcination temperature with the

stabilizer G30 stabilizer G30
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7 (G30), 1 400 °C
Fig.7 1400 °C calcination temperature with the
stabilizer G30
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7 d SEM
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Fig.9 1 300 °C calcination temperature (G30)

7 d SEM
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Fig.8 1 350 °C calcination temperature without the
stabilizer G30
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Fig.10 1 350 °C calcination temperature (G30)
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11 1 400 °C (G30) 12 1 450 °C(G30)
Fig.11 1 400 °C calcination temperature (G30) Fig.12 1 450 °C calcination temperature (G30)
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Fig.13 The chemical bonding water contents of hydration Fig.14 The calcium hydroxide contents of hydration
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Effect of Ions Doping on Calcining and Hydration Properties of
High-strength Low-calcium Portland Clinker

Zhou Shuangxi, Chen Pengfei, Yu Lehua, Deng Wenwu
(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: With view to the new requirements of energy—saving emission reduction and low—carbon economy, the
research and development(R&D) of low calcium cement has great significance. This paper probes into firing
different content belite cement clinkers and proportioning different raw materials, which finds out that the
burnability of clinkers can be improved remarkably by ions adopting and the crystal form can be stabilized by
adopting B,0;. Using chemical reagent and industrial raw materials, by chemical analysis, XRD (X —ray
diffraction), lithofacies analysis and SEM, effects of ions doping on calcining and hydration properties of high
strength low calcium portland clinker are discussed in details. Results show that the most suitable temperature of
clinkers sintering is 1 350°C, can be in steady existence by adding stabilizers, and fossil has its best morphology
under the condition of complete mineral crystallizing cement when the calcination temperature ranges from 1 400 °C
to 1 450 °C with w(C,S) being 45% and w(C5S) 30% of the content.
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