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Table 1 Result of analysis for chemical composition of materials in experiment
2 ALO, CaO Fe,0, K,0 MgO Na,O PO, SiO, SO, TiO,
TR vk 35.50 4.73 7.63 0.26 0.24 0.13 0.20 43.65 251 443
IR #EL 6.36 61.93 3.58 1.13 1.36 0.28 0.09 22.97 1.19 0.31
A 0.23 48.90 0.21 0.04 1.24 0.07 0.01 2.54 46.40 0.02
KRR 21.90 5.32 16.40 1.51 0.65 0.43 0.11 48.70 1.99 2.52
FIRATR 2.53 51.25 0.43 0.22 0.09 0.15 0.01 451 0.01 0.09
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Table 2 Factors and levels

KT (A (B) ()] (D)
IKPEREHB R/ % FifEtl KL KOKLE

1 55 L5 3 03

2 65 2.0 2 0.4

3 75 2.5 1 0.5
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Table 3 Experimental data
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S 1 2 3 4 5 6 7 8 9 10 1 12 13 ;;nggi
A B (AxB), (AxB), C (BxD), %4l (BxC), D %%l (BxC), (BxD), s -

I 55 15 1 T 3 I I T 03 1 I 1 1 358
255 15 1 1 2 2 2 2 04 2 2 2 2 39.9
300055 15 1 1 1 3 3 305 3 3 3 3 373
4 55 2 2 23 1 1 2 04 2 3 3 3 43.1
5 55 2 2 2 2 2 2 3 05 3 1 1 1 422
6 55 2 2 21 3 3 103 1 2 2 2 38.1
7 55 25 3 303 1 1 3 05 3 2 2 2 438
8§ 55 25 3 3 2 2 2 103 1 3 3 3 05
9 55 25 3 3 1 3 3 2 04 2 1 1 1 43.9
10 65 15 2 3003 2 3 1 04 3 1 2 3 414
11 65 15 2 3 2 3 1 2 05 1 2 3 1 403
2 6 15 2 3 1 1 2 3 03 2 3 1 2 37.9
13 65 2 3 1 3 2 3 2 05 1 3 1 2 46.4
14 65 2 3 1 2 3 1 3003 2 1 2 3 445
15 65 2 3 1 1 1 2 1 04 3 2 3 1 45.1
16 65 25 1 2 3 2 3 3 03 2 2 3 1 455
17 65 25 1 2 2 3 1 1 04 3 3 1 2 4538
18 65 25 1 21 1 2 2 05 1 1 2 3 44.2
19 75 15 3 2 33 2 105 2 1 3 2 417
20 75 15 3 2 2 1 3 2 03 3 2 1 3 403
200 75 15 3 2 ) 1 3 04 1 3 2 1 2.1
275 2 1 303 3 2 2 03 3 3 2 1 46.9
3 75 2 1 3 2 1 3 30 04 1 1 3 2 485
475 2 1 3 12 1 105 2 2 1 3 47.4
25 75 25 2 1 33 2 30 04 1 2 1 3 46.9
26 75 25 2 1 2 1 3 105 2 3 2 1 45.9
27 75 25 2 1 12 1 2 03 3 1 3 2 44.8
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Table 4 Intuitionistic analysis for experimental data
K A B C D (AxB), (AxB), #T

K, 366.60 356.70 391.50 376.30 391.30 386.60
K, 391.10 402.20 389.90 396.70 380.60 383.00 o
K, 404.50 403.30 380.80 389.20 390.30 392.60 AR
k, 40.73 39.63 43.50 41.81 43.48 42.96 A
ky 43.46 44.69 4332 44.08 4229 42.56 XN
ks 44.94 44.81 4231 43.24 4337 43.62 A 2205

W R 421 5.18 1.19 227 1.19 1.07
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Table 5 Discrimination for Interaction of A and B

A, A, A,

B, 37.67 47.73 44.83
B, 39.87 41.13 46.37
B, 4137 43.87 43.40
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Table 6  Analysis of variance for experimental data

% R SS, df; MS, F, BN e yE)
A 82.0822 2 44.0248 170.48 o
B 157.1489 2 73.5559 326.39 o
C 7.4022 2 3.4515 15.37 o
D 23.6600 2 11.6515 49.14 = FFO'OS((22’66))=:156 1;‘2
AxB 12.9889 4 2.9798 13.49 o FO(»)";S( 4;’6):4.53
BxC 2.3956 4 0.5989 2.49 FO:01(4,6)=9.12
BxD 42044 4 1.0511 437
RFe 1.4444 6 0.2407
SR 291.3267 26
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Table 7 Experimental data at different time
1#  2# 3% 4#  S#H  o#
439 439 437 43.8 439 439

28 APt /MPa 439 43.6 439 43.7 438 43.7
4377 438 43.8 438 439 440
Pt i 22 0.10
AT BRAE R 22/ Yo 0.24

BEX A (0=0.95) /MPa 43.82+0.05
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Effect of Furnace Slag Fiber on Strength and Deformation Characteristics
of Cemental Sand

Gong Dahui', Chen Yang®, Zhang Yan
(1.China Railway 18th Bureau Group Co. Ltd , Tianjin , China; 2.School of Resources and Civil
Engineering, Northeastern University, Shenyang, Liaoning, China)

Abstract: This is a paper in the field of mineral ceramic materials. In order to enhance the mechanical
properties of cemental sand materials and improve the utilization rate of mineral resources, the reinforced
samples were made by mixing blast furnace slag fiber with river sand, cement and water. The effects of the
content and length of furnace slag fibers on the strength characteristics of reinforced specimens were studied
by unconfined compression tests. The results show that the unconfined strength of cemental sand samples
increases with the increase of the content of furnace slag fiber, but the increase rate decreases obviously
when the content of fiber reaches 0.3%. Using 5 mm and 10 mm fiber length to modify the cemented sand,
the strengthening effect of the long fiber on the strength of the cemented sand is 1.25~1.55 times that of the
short fiber under the condition of the same dosage. Through the microscopic morphology observation, it is
found that the addition of furnace slag fibers to the cemental sand can improve the degree of adhesion
between particles and agglomeration effect, and then enhance the strength and toughness of the cemented
sand.

Keywords: Slag fiber; Ceramics and composite; Cemental sand; Unconfined compression experiment;
Strength; Microstructure
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Process Optimization on Preparation of Composite Portland Cement with
Low-grade Pyrite Cinder

Li Yonghui'?, Xian Yuanhua'?, Chen Dexia’, Zhong Yi', Wu Xiujie'

(1.Yibin Vocational & Technical College, Yibin, Sichuan, China; 2.Sichuan Province Key Laboratory of
Higher Education Institutions for Comprehensive Development and Utilization of Industrial Solid Waste in
Civil Engineering, Panzhihua, Sichuan, China; 3.Chongqing Economy and Trade Secondary Vocational
School, Chongqing, China)

Abstract: This is a paper in the field of mineral materials. In order to seek for a new feasible way to utilize
low-grade pyrite cinder under local conditions, to solve bottleneck problems of large reserves, and to relieve
soil and water pollution, a research on the process optimization on preparation of composite portland cement
with low-grade pyrite cinder was conducted. Pyrite cinder as a special kind of industrial solid waste with
higher iron content, was used as additive, and was incorporated with portland cement clinker, flue gas
desulfurization gypsum and fly ash to prepare composite portland cement. Their efficacy was compared by
testing the compressive strength and flexural strength of composite portland cement, based on the analysis of
physical indices, and then orthogonal tests were carried out to optimize the preparation. The results showed
that the optimum preparation conditions were: mass fraction of portland cement clinker of 55%, Ca to Si
ratio of 2.5, fly ash to pyrite cinder ratio of 1.0, and water to material ratio of 0.4. And then, 28-day
compressive strength was 43.9 MPa. According to the national standard named as Common Portland

Cement, the cement mark can reach the level of P-C 42.5.
Keywords: Pyrite cinder; Composite portland cement; Recycling of solid wastes; Orthogonal test;
Synergistic utilization of waste slag; Mineral materials



