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Table 1 Chemical composition of cement and mineral
admixtures

ME Si0, ALO; Fe,0; CaO MgO SO, TiO, kesk:
KJe 2066 4.88 458 6574 0.88 214 0  1.12
fEEY  33.91 2135 145 3022 948 0.19 0.85 255
et 53 375 25 1.6 0.14 0.037 3.78 1.9
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Table 2 Basic characteristics of nanomaterials

R/ bty HAe o ali)g/

AR (g/em®) (g/em®) nm %
AR 220 0.05 30 99.5
ZEMA R 200 0.12 20 99.6
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Table 3 Sample number and proportion design

g sk k@ g R

CS 750 200 1275 187.5 O 0 0 30
CSS0.5 746.25 200 1275 187.5 0 3.75 0 30
CSS1 7425 200 1275 187.5 0 7.5 0 30
CSS2 735 200 1275 1875 0 15 0 30
CSS3  727.5 200 1275 1875 0 22.5 0 30
CSA0.5 746.25 200 1275 187.5 O 0 3.75 30
CSA1 7425 200 1275 1875 0 0 7.5 30
CSA2 735 200 1275 1875 0 0 15 30
CSA3 727.5 200 1275 1875 0 0 22.5 30

CM 750 200 1275 0 1875 O 0 30

CMSO0.5 746.25 200 1275 0 187.5 3.75 0 30
CMS1 7425 200 1275 0 1875 7.5 0 30
CMS2 735 2001275 O 1875 15 0 30
CMS3  727.5 200 1275 0 187.5 225 0 30
CMS0.5 746.25 200 1275 0 1875 0 3.75 30
CMS1 7425 2001275 0 1875 O 7.5 30
CMS2 735 2001275 0 1875 O 15 30
CMS3 727.5 2001275 0 1875 O 22.5 30
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Fig.1 Fluidity of sample with different nanomaterials content
22 FHRBRTHEZEE
BT VR 110 R B A KA ) 1 R A L
Kl 2. BEE KM RHB N3N, R E R
W m. o, Mgk =FHA EBES NN
0.5%- 1% 2% F1 3% i, CSA RFE % & 55
BT 09%. 1.9%. 3.4% F1 4.4%; 4% Lk
L 45 N gh oK S AR RERT,  CSS 3RAF 1) %5 1 43 5
BT 1.1%. 2.9%. 3.8% 1 4.7% %35 N i e
AR . T CMAREE, %R LR Ee
SN GIK A ARE RGOk = R 2 S
CMS Hl CMA A L3 N T 0.9% 1.8%.
2.7% M1 3.5%; 0.7%- 1.5%. 2.2% Al 2.8%. AL
ZFATCAE R, SRERI, SRR R A 9K
TR R85 N8 KR

2600 ¢

& 2500

E]

<

i

%32400

2300 L L L L L )
0 05 10 15 20 25 30

PRI EHS 5%

2 TRMKRMEHEERMEE
Fig.2 Density of sample with different nanomaterials content
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Fig.3 Compressive strength of sample with different
nanomaterials content
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Fig.4 Compressive strength of samples at different curing ages
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nanomaterials content
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Fig.6  Flexural strength of samples at different curing
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Fig.7 Ignition loss rate of the sample at different temperatures
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Fig.8 Compressive strength of samples at different
temperatures
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Influence of Minerals and Nanomaterials on the Properties of Reactive
Powder Concrete

Li Zhengjian', Zhao Dongsheng’, Yang Lexin’

(1.School of Civil Engineering and Architecture, Jiaozuo University, Jiaozuo, Henan, China; 2.Xinxiang
Vocational and Technical College, Xinxiang, Henan, China; 3.State Key Laboratory of Silicate Materials for
Architecture, Wuhan University of Technology, Wuhan, Hubei, China)

Abstract: This is an essay in the field of ceramics and composites. Reactive powder concrete was prepared
using silica fume, metakaolin and nanomaterials, and then the influence of mineral composition and
nanomaterials on the basic characteristics of reactive powder concrete was studied. Silica fume and
metakaolin are mixed in fixed proportions, while nano-silica and nano-alumina are mixed in proportions of
0.5%, 1%, 2% and 3% of the cement mass, respectively. The basic characteristics of the modified reactive
powder concrete were tested through the density and fluidity experiments of fresh concrete and the strength
tests were conducted at different curing ages. The results showed that with the incorporation of
nanomaterials, the density of concrete gradually increased, whilethe fluidity continues to decrease; the
compressive strength and flexural strength of samples first increase and then decrease with the increase of
nanomaterials, and it is concluded that the optimal dosage of nanomaterials is 1%~ 2%. The high
temperature test results show that the compressive strength and flexural strength of reactive powder concrete
increase first and then decrease with the temperature, the best temperature is 200 ‘C; the rate of strength
decrease caused by temperature is CSS>CSA>CMA>CMS. In addition, SEM analysis also shows that high

temperature will cause deterioration of the interior of the concrete.
Keywords: Ceramics and composites; Mineral admixtures; Nano materials; Reactive powder concrete;
Fluidity; strength; High temperature resistance characteristics
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