2145 41 KDPEBEIXFFR(BAMFR) Vol.21 No.4
20244E8 A Journal of Changsha University of Science & Technology (Natural Science) Aug. 2024

DOI: 10.19951/j.cnki.1672-9331.20230305002 NEHRS:1672-9331(2024)04-0176-12
5| AR RS nHRE L SRR . AREK S K SRR T BRI [ ] AR VD H TR 4R (AR BRI NR) 2024, 21 (4):176-187.
Citation: ZHOU Jianbo, YE Qunshan, GUO Houqing. Study on design and performance of superhydrophobic modified cement-based materials
(7.1 Changsha Univ Sci Tech (Nat Sci), 2024, 21(4): 176-187.

BB K R AT RHE R M RE R 5

IR S SV V=R y

(K VDB T R 2R 2230 ia by TR AR, W K7 410114)

B E [ B I 98K A AR R U 0T 7K e 5L B R A B i K S SO S v e S L [ 755 ] AOK e
R R R 38 2 1E 3SR 6 1 U WO A R e i — B U REE (dodecyltrimethoxysilane , DTES) (442K
AR TE (nano-silica, NS ) F1 R 32 g 15 2008 7K 1] ( polycarboxylate superplasticizer, PCE) i i £ L e , 2R H
T K Al B 5K K fih A e N R 0 K a3 T e A R X K IR T 2 1 R R K 1 RE AR
H1 (8 SR IDTES (NS Fl PCE Y 5 (4 Ui 43 8053 51 4 3.00% . 1.80% F1110.25% 5 B PE 7K e i 2 Tl 4 7K 2 figh £
I8 152.50°, AR R ELEAR919% LI 1, 3 dhTifrs B 28 d iR 38 22030 T K 19% 12% . [ 4538 | o vk bt
RHEA IR ] 4 A 7K 8 8 1 Rk 35 10 4 B8 B ACIR A | Tl B B R A AP0 /K 8 38 PEBE , b DTES 52 1 7K Jé 5t
JE L NS X0 R 58 B2 R I 404 o B R A s AR T

SRR - R K s ANk AR s KR AR ; IR 22 5 Oy 2E M RE

HESES:TUS28 SCERAREAD : A

Study on design and performance of superhydrophobic modified
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Abstract: [Purposes] This paper aims to study the effects of nano-silica (NS) and siloxane on
the superhydrophobic modifications and properties of cement-based materials. [Methods] The
best ratios of modified materials, including dodecyltrimethoxysilane (DTES) , NS, and
polycarboxylate superplasticizer (PCE) for cement-based materials, were selected by the
orthogonal test method. The strength tests, the heat of hydration tests, the contact angle
measurements, and the capillary water absorption tests were conducted to evaluate the effects of
the modified materials on the mechanical and hydrophobic properties of the cement. [ Findings ]
The best mass mixing ratios of DTES, NS, and PCE are 3.00%, 1.80%, and 0.25% , respectively.
The water contact angle on the surface of the modified cement specimen is up to 152.50°. The
capillary water absorption coefficient is reduced by more than 91%, and the flexural strength after

3 d and the compressive strength after 28 d are reduced by 19% and 12%, respectively.
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[Conclusions] The combined effect of the modified materials results on the surface of cement-
based materials is superhydrophobic and of excellent resistance to water penetrations. The strength
of cement is affected by DTES, while the compressive strength and the later flexural strength are
enhanced by NS.
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super-hydrophobic; orthogonal test;

mechanical property
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Table 1 Technical indexes of cement
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3 dBUHR /M Pa >17.00 27.20
28 d B R /M Pa >42.50 47.20
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Table2 Massratios of main chemical compositionof cement %

wi( Si()z) wi( Alzoz) wi( Fez()3) w(Ca0O) w( MgO )

24.99 8.26 4.03 51.42 3.71
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Table 3 Performance parameters of nano-silica
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Table 4 Orthogonal factor levels %
DTES Jii & NS i PCE Jii
L N T e
K1 1.00 0.60 0.20
K2 3.00 1.20 0.25
IKE3 5.00 1.80 0.30
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Table 5 Orthogonal test results

Jy % DTES Jii NS Jii iz PCE i fit KM | WA 3 dbiE 28 APt
G (A 1% 43 E(B)/% SEL(C) % /() mm 5 /M Pa i i /M Pa

0 0.00 0.00 0.00 41.50 184 16.9 37.8

1 1.00 0.60 0.20 132.48 200 17.6 33.1

2 1.00 1.20 0.25 138.43 197 19.0 38.8

3 1.00 1.80 0.30 134.38 175 21.6 413

4 3.00 0.60 0.25 135.93 228 15.4 32.9

5 3.00 1.20 0.30 147.80 213 17.5 34.1

6 3.00 1.80 0.20 152.10 132 19.3 36.8

7 5.00 0.60 0.30 142.99 241 10.1 24.1

8 5.00 1.20 0.20 150.10 174 12.8 27.0

9 5.00 1.80 0.25 154.61 156 16.1 28.7
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Table 6 Analysis of orthogonal test results
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KAz AR/ A.B.C A3B3C1
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R 14.13 9.90 3.17
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Fig. 2 Compressive strength at different ages
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Fig.3 Flexural strength at different ages
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