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Abstract: The influences of silica fume and graphene oxide on the mechanical property of hardened cement
paste were investigated. First, the ordinary cement pastes were prepared. Then the cement pastes were prepared
using 10% mass fraction of silica fume, 0.8% mass fraction of graphene oxide/polycarboxylate superplasticizer
(GOPCs) and silica fume/GOPCs respectively. The flexural strength, compressive strength, porosity of the
samples have been tested on the 90th day. The hydration products of the samples were characterized by X-ray
diffraction(XRD) and scanning electron microscopy (SEM). The results show that the compressive strength and
flexural strength of hardened cement paste with silica fume, GOPCs and fume/GOPCs composite respectively
increase by 3.6% and 9.6% , 11.9% and 15.3% , and 22.7% and 38.6% compared with those of the ordinary
hardened cement paste. The results were demonstrated by the data of porosity test, XRD and SEM images.
Therefore, silica fume and GOPCs can enhance the mechanical property of hardened cement paste with a
compound effect.
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Fig. 1 FT-IR spectra of GOPCs and PCs
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Tab. 1  Fluidity of cement paste

KB L IRk R e 45

il B
water dosage of
sample fluidity / mm
cement ratio  superplasticizer
PCs-CP 0.3 0.8% PCs 249
GOPCs-CP 0.3 0.8% GOPCs 252
SFPCs-CP 0.3 2.0% PCs 231
0.8% GOPCs+
SFGOPCs-CP 0.3 235
1.2% PCs
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Fig. 2 Mechanical properties of hardened cement paste:

(a)Compressive strength; (b) Flexural strength
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Tab. 2  Porosities of hardened cement paste

e T B RKEE LB
& dry wet weight in  porosity /
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weight /g weight /g water/g %
GOPCs-CP 52.6 58.7 29.9 21.1
PCs-CP 66.2 78.8 37.9 30.7
SFGOPCs-CP 58.8 64.4 31.8 17.2
SFPCs-CP 494 57.3 27.6 26.4
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Fig. 3  XRD patterns of hardened cement paste

Pl 4 Sy 1 3 45 Ak 7K U8 2% A 1) W TET SEM R J
X} EE K 4 (a) PCs-CP R AL K R AA , 24 B Rk A
BRI (GOPCs-CP, E W 4(b) ), 7T LLFE B K b A
LAY C-S-H &8 e 17 %5 552, I HL52 81— 19 AR AR I
SR, X AR A P W TE AL A SR R A
eIl 25 5L, RS W RE A B A R 2 /N0 otk Hoh
R B SR AR U R K Ak A B A S AR A 2R
EEE A BIER Z48W 2 13 AR K i
(SFPCs-CP, ¥l 4(c)) , B TiE K 5K Ak A B &R



%5 53]

ROV 5% 45 - it 5 40P A S A 0 B A K R 5 MR A 525 18 SR 280, 475

A4 2 A B C-S-H BERE , Bl /I RS B Rk S5 4
W b (AR B SR P AR 2 B A AL. )
48 i K 5 A b A 86 B (SFGOPCs-CP, & 4
(d)), feA B H A A jl T 52 9% SOV 19 C-S-H #E

J8, FF BN R S5 Ml b, 36 40 L B I Dk
AU S UESE T 3 k. IR AR UL,
M RE K5 E A S IR R B AR JE SRR i 75
BT L FLBAR /N AL R YRR AR.

4 (a) PCs-CP.(h) GOPCs-CP.(¢) SFPCs-CP . (d) SFGOPCs-CP Ky Hf T SEM &
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