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Fig.1 Particle size distribution of the standard sand
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Table 1 Chemical composition of slag fiber

Ca0 Si0, ALO; MgO K,0 Fe,0;, Fe,0, H
325 407 122 7.5 1.2 2.0 1.8 2.1
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Table 2 Basic technical index of slag fiber
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Fig.2 Stress - strain curves of reinforced cemental sand samples

2.3 IREAHLEE S AR

AW T B8 ¢p N 0.5% MK LTI i

SRS AE RN B R S AOU I 1T ) (1] ). BBRHT
P 2T 2 I S A URE 2 AL TR BT R 1



%3
2023 4£ 6

U

KAEE . & 5 IR A BB R Y S e o .85 -

ZiiK, JRKUE B AR Ly 21 2 3L ) S 210 S B Rk
AR o AR i b IR 22 TR R A2 T W B A %
TERCT 2B, AHET U5 A7 A5 TR 4 T B3 4%
eGSR IO VE Y . SURCIR A, S8 9) 0 E )+
WRERS, IR G5 LT R AL A 52 B 200, BRI T
R HRAR AR I 5 2T 4 5 Wb UK 8] ) B &5 o B
G EGE b, W SRR AW R A O .
Ub, 20k 7 4 I S 0 15 45 e RT DL B ) M AR
PUOMTEAER], PURrplvEsg o, 045 5 A= By D) ak
IR IS F 284 4% 5 5 WY S /)

1500 -

B 5 mm #f4E
< M 10 mm 414k
gwm-
=
2|
k=
%5%-
R
0
0 01 02 03 04 05
LHYEB /%
(a) T PR T K58
41O s mm 4

B 10 mm 74

TR AR /%

0 0.1 0.2 0.3 0.4 0.5
UL/ %
(b) B2
B3 TEMEHFE TREVHNFIER
Fig.3 Mechanical indexes of cemental sand under different
reinforcement conditions
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Fig.4 Microscopic pictures of reinforced cemental sand
before and after failure
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Table 3 Mechanical parameters and amplitude increase before
and after reinforcement
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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
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