5 24 B 3 [ - Vol. 24,No. 3
2021 4 6 J JOURNAL OF BUILDING MATERIALS Jun. ,2021

XEHS:1007-9629(2021)03-0473-10

50 C % TRERER KRS S
e R M B T

O£, BEE, WEL', Zsm
L RA RS AR AR TR 11K 46% 2710185 2. KM T A% A T RSB, 9 Kif 116020

WE. RALFESKEMN X ERMNILE AL ERLMN AL FHEMNXETE, ZAHRT
50 CHA & TR M BER —KIEE AR BEAMA G KA L HILEMAR A FHR. EREN:
5 Eap R4k, Bam Rk EVRAEF 50 CHBAV O ERMERA TERERRREZ, LK
B KR E BRI RS R W R RITRE RS R IE RS A 25U AR
BMAEEAN AN FELS K ERILENE R EA S TERRER. 3 d a3 ERE 7
BECHTHEKARAREE 12, LB PR K B EIRSFEAAA I BER kB ETH 50%
R A TP @ ERR S ERBERE YA R I B8 Y AR Ca(OH), #9 B 3 E 3T T KRR
KACARE LA E R E AR AR EE RS HF A 20 Vo rt A0 A BT AR 42 7 d B e A A 5% R AD
KA T KRR A R 1,67 42,

KER . HBAY; Bahk; MULEM; hFHE

FESES . TUS25 XERFRERG A doi:10. 3969/j. issn. 1007-9629. 2021. 03. 005

Research on Properties of Ultrafine Fly Ash and Cement Cementitious
Materials under Curing at 50 ‘C

HAN Xiao'?, FENG Jingjing', SUN Chuanzhen', WANG Shanshan'
(1.College of Water Conservancy and Civil Engineering, Shandong Agricultural University, Taian 271018, China;
2.8School of Civil Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Non-evaporable water test, mercury intrusion porosimetry(MIP), scanning electron microscopy
(SEM) observation and mechanical properties test were used to study the hydration degree, microstructure
and mechanical properties of ultrafine fly ash and cement cementitious materials under curing at 50 C to
compare the property of ultrafine fly ash with that of ordinary fly ash. Research results show that, com-
pared with the ordinary fly ash, under the mechanical grinding and high temperature curing at 50 °C, the
ultrafine fly ash and cement cementitious materials has faster hydration rate, finer pore size distribution
and higher compressive strength and flexural strength. When the content of ultrafine fly ash is 25%, the
hydration degree and pore structure compactness of the composite cementitious material are higher than
that of pure cement paste, and the compressive strength and flexural strength of composite cementitious
material at 3 d are nearly twice higher than that of pure cement mortar, the longer the age, the more obvi-
ous the effect of improving the strength. However, when the content of ultrafine fly ash is 50%, the con-

centration of cement in the system is greatly reduced, because of the large amount of fine aggregate, the
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particle distribution is unreasonable, and the activity of ultrafine fly ash is reduced due to the lack of sufficient Ca

(OH), .

Therefore, the degree of hydration, the compactness of the pore structure, the compressive strength and

flexural strength of the composite cementitious materials containing 50 % ultrafine fly ash is lower than that of con-

taining 25%, and the flexural strength at 7 d still reaches 1. 67 times that of pure cement mortar.

Key words: high temperature curing; ultraline {ly ash; microstructure; mechanical property
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Table 1 Chemical compositions of cement and FA/UFA w/ %
Raw material CaO SiO, Al O, Fe, O, MnO SO, MgO P,O;
Cement 63. 83 21.56 4. 44 2.78 2.57 3.14 2.32 2.68
FA/UFA 3.45 53. 60 28.12 11. 45 0.43 0. 87
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Table 2 Physical properties of cement

Setting time/ Compressive Flexural
Specific surface Sieve residue min strength/MPa strength/MPa Stability
area/(m’ « kg™") (by mass)/ %
Initial Final 3d 28d 3d 28 d
346 1.2 159 214 26.2 53.9 5.7 8.7 Qualified
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Table 3 Physical properties of FA and UFA

Raw Specific surface Activity IL(by Particle

material  area/(m” « kg™') index/ % mass)/ % size/pm

FA 384 68 4.6 3-50
UFA 651 86 4.2 <7

R4 HREAL

Table 4 Mix proportions of cement paste w/ %
Sample code Cement FA UFA Water
C-100% 100 0 0 40
FA-50% 50 50 0 10
UFA-25% 75 0 25 40
UFA-50% 50 0 50 40
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Fig.1 Non-evaporation water content of 4 kinds

of cement paste sample
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cement in 4 kinds of cement paste sample
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Microstructure of 4 kinds of cement paste sample at 3 d
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Fig. 7 Microstructure of 4 kinds of cement paste sample at 28 d
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