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Effect of different nano-materials on the basic properties of cement slurry

HU Hong-bo', LUO Zhen-yu', QIU Xiang®, JIANG Huang-bin’
(1. Changsha Highway and Bridge Construction Co., Ltd., Changsha 410114, China;
2. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China;
3. School of Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to evaluate the modification effect of nano-SiO2 (NS) and nano-CaCO3 (NC) on the
basic properties of cement slurry. In this paper, the orthogonal test and electron microscope scanning
test of cement slurry under different nanometer dosages are carried out. The effect of different factors on
the basic properties of cement slurry and the mechanism of nano-materials on the modification of
cement slurry were studied. The results show that water-cement ratio has the greatest influence on slurry
specific gravity and setting time, followed by NC, and NS has the smallest effect; at the same time,
water-cement ratio has the greatest influence on slurry fluidity and water release rate, followed by NS,
and NC has the smallest. There is no significant difference in the influence of the two nano-materials on
the specific gravity and setting time of cement slurries. However, there is a suitable blending value
(0.5%) in NC for the effect of slurry water release rate and fluidity. The modification effect on cement
slurry gradually decreases. The research results can provide experimental basis for the reasonable
selection of parameters such as cement slurry water-cement ratio and the amount of nano-modified
materials.
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1) 7K¥E: 6 I p 5B e il AR R K,
BAL 22 TR TR 7030 w(Ca0)=63.31%, w(SiO,)=
19.45%, w(ALO3)=5.84%, w(Fe,03)=4.42%, w(MgO)=
4.38%, w(S03)=2.6%.

2) NC: HBMNE AR AT A=, T
Fif2 N 40~50 nm, HEK K, w(CaCO;)=98.5%.

3)NS: HALFER B E&EREER AR 477, F
BIRiAA N 15~60 nm, FERAK, w(Si0,)=99.9%.
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Table 1 Orthogonal test plan

5ES
K
A Bl% Cl%
1 0.6 0 0
2 1.0 0.25 0.25
3 12 0.50 0.50
4 1.5 1.00 1.00
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14 REANSRFAE
1.4.1  FoARAAMGEMK

SN K S KR S TR A X AR R M
IKEZE, BN EEL I ) SE TARRR AT k. 3
A, SRR R AR B A 1002 BUYR S L E T
AT BT ER . sl E I OKVEHEER
B4 BB F 4 AR TE (GB/T50448—2015)) M2 25k
HEATIR . TR 4R A 2 A IR () A



38 x @& #

'L’ﬁj"

5

PR, PRIk, s [ R AR s . UL 76
mm=E 1 mm, R KIBPIBAR 45°0F, FKK
BAHRS), CREREtE, SENBEE, iZ)
SE SR ] o
142 SEM X

¥ F HELIOS Nano Lab 600i 37 &% 5§ SEM % %;
(EDAX Ltd., JSM, ZE[E)#E4T SEM Mk, TAEH
JEA 20 KV Jekihil & KR & ARt T 37y, 37
PR N 25 °C, RN 95%, 7d JEEUH, BATL
KOWER 3 d, DL IEKE . FRRE AN 50°C
PIEAR R, TR 24 he SRE, BRE AR, HFHE
Al R BB e g AT R . e, AT
SEM ik

2 RWERDH

2.1 HEXMATRRE

EAUTEPOR AN I e SRR R (SR = A
MRS R R R kYE, X TREE ARG E
B 3 MEEMER T, SRR RN A
FUR B BRI 25 AT b, SE M 2R IBAR X
MR EREAWE 1 . WE1HaTEH, %
YOURE X A AR R B K AR EL (38 KT kS, B NS
NC SRR K K. NS BE T, KIBRBAN
PR R R, HE R NC %, NELS
R Z SR L S FE RS, TH S R N IERS
RIGLE AWM E R, W3 2. 13 2 750, 3 R
DR 22 IR 22 MR BI/MK IR : KIKEG . NC B &
NS B, R 7KK oS o S R o A AR
B, NCIKZ, NS &b, B F
TAKLGHER, IR 7K 53 B o B LGB R, A
T 2 VR X S P DN, TR R AR G AR R i s o
TYPRRM R B RSF ROV, JAR E LB B /)
YORFIRLIB NI, 13RS N2 S, T
AN B IR, AXHAR R R IE A.
2.2 HiKE

KT KB RER WA ERRSE, KR
B, LSRN . IR R K, )5
SR R N AR RALER, s TR . KRR
X EBAT KR R i 2 fios . K 2 il LU
SRR K 2R 25 PR 2R AR A it 28 5 2R A AR AR
JR R 25 AR I, IR B P I 2R VK K L )

FXS AR5

1
1.0 1.5

KK
(a) 7KK HeS b 2

1.39 1
1.38
1.37
1.36
1.35
1.34
1.33

R AR P

1.32

1.31 1 1 1 1
0 0.2 0.4 0.6 0.8

NS#51/%
(b) NS 15 50 LE H (152

]
1.0

140
138
1.36 |
1.34 -

1.32

FAR AR

1.30F

O.I4 0.l6 OI.8
NCBE/%
(c) NC BEx} E E 52 m
1 ARERRLETH
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Table 2 Mean value and range in orthogonal test
K EAl A AT W Eh ATk ] TR IR )
HE 4 B c A B c A B c A B c A B c
K, 1.69 1.32 1.28 2.00 31.00 28.00 14.15 38.080 37.45 59.75 134.25 152.75 13.88 25.08 27.30
K, 1.31 1.32 1.32 14.00 26.75 27.25 31.55 36.350 37.45 116.25 123.00 127.75 2328 24.13 23.93
K3 1.22 1.35 1.30 3450 22.25 21.75 44,50 35.550 32.80 158.00 130.25 119.75 26.05  26.05 23.93
Ky 1.16 1.38 1.39 50.00  20.50 23.50 50.98 31.200 32.83 183.70 130.20 117.50 3490 3490 22.03
R 0.53 0.06 0.11 48.00 10.50 6.25 36.83 6.875 5.30 124.00 11.25 35.20 21.02 21.02 4.28
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Fig. 5 SEM scan images (magnification: X 1000 4%)
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