5 4845 10 1] R O % Rk Vol. 48, No. 10

2020 4 10 A JOURNAL OF THE CHINESE CERAMIC SOCIETY October, 2020

http://www.gxyb.chpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20200283

AAURE PG KT TR 58 15 JEE -5 B 40 R K P RE B 52T

mpx, A ok ML F RS FELES R4E!
(L FRRETRZEEARTEER, LE 15 266033; 2. Ltb#(TE)ERAT, LiF 200233)

OB GBI ARS 2 AR, S0 AREBEQO. 0.25%. 0.50%. 1.00%, 55350 1E HLEEA R &
WBENREE A, BB PR R EAR ARG, BT T B A LR T AR BB K RE . 45 IR
BNFE UG, LA YA LR R B A LR X A )68 3 R YR L DT S8 B BRI, BRI IB 2N 0.25%I 7L
BRI HUESHRE T 28 d I HUESRE e E R, /KK 0.53 F1 0.35 I, 7R 385 70 FI PR T 0.5%1 7.8%. A3 HUREFER
R R EE ), B Ak R4 10000 |, HEEEB RSN, SEitAEARFEALE, MEEERREL, BAGHIHE:
FIREEEIROK 72h J5, BHAPUKEZ DK T 60%, HMWK 36h 5, BukEREaTRE.

KRR MRS L AAUEE; BRKYERE; Bl BAIROK
HESHS: TUS8  XEMRER: A XEHRS: 0454-5648(2020)10-1644-00 31 WHEW
4%t BRATIE] . 2020-07-28 =

Effect of Organic Silicon Hydrophobic Agent on Srength and Capillary Absor ption of Concrete
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Abstract: Two kinds of emulsion organic silicon and two types of powder organic silicon, with different contents (0, 0.25%,
0.50%, 1.00%, in mass fraction) were mixed into concrete. The water absorption behavior of hydrophobic concrete internally
incorporating organic silicon was investigated by contact angle, compressive strength and capillary absorption measurements. The
results show that the effect of emulsion organic silicon on the compressive strength of concrete at the same age is less than that of
powder after the addition of organic silicon. The concrete with 0.25% emulsion organic silicon has a little effect on its
compressive strength during 28 d curing. The compressive strength is reduced by 0.5% and 7.8% when the water-cement ratio is
0.53 and 0.35, respectively. After a silicon membrane is formed on the concrete surface, the contact angle reaches over 100° and is
not affected by further increasing admixture amount of organic silicon. In addition, compared to ordinary concrete, the amount of
absorbed water is reduced by 60% at least and the water absorption rate is stabilized for 36 h after the addition of silicon into
concrete.
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Fig. 1 Schematic diagram of silicon basic unit and condensation reaction
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Tablel Mix proportion of concreteinternally incorporating organic silicon

Sample Silicon Water/ Cement/ Coarseaggregate/  Fineaggregate/  Water/ Superplasticizer/ w(organic silicon admixture)/
No. type binder ratio  (kg-m™) (kg-m™) (kg-m™) (kg-m™) % %

SC1-A  Emulsion 053 375 1125 750 200.0 0.3% 0/0.25/0.50/1.00
SC1-B 053 375 1125 750 200.0 0.3% 0/0.25/0.50/1.00
SC1-C Powder 053 375 1125 750 200.0 0.3% 0/0.25/0.50/1.00
SC1-D 053 375 1125 750 200.0 0.3% 0/0.25/0.50/1.00
SC2-A  Emulsion 0.35 450 1125 675 157.5 1.0% 0/0.25/0.50/1.00
SC2-B 0.35 450 1125 675 157.5 1.0% 0/0.25/0.50/1.00
SC2-C Powder 0.35 450 1125 675 157.5 1.0% 0/0.25/0.50/1.00
SC2-D 0.35 450 1125 675 157.5 1.0% 0/0.25/0.50/1.00

w is mass fraction.
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Fig. 2 Schematic diagram of water absorption test
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Table2 Lossrateof compressive strength of concrete with
organic silane at age of 7d and 28d

Loss rate of compressive strength/%

Sample No. Age/d

w=0.25% w=0.50% w=1.00%
SC1-A 7 0.50 12.90 22.40
28 -0.02 240 15.90
SC1-B 7 -9.80 -4.70 14.90
28 -11.70 —-10.90 7.10
SC1-C 7 21.20 19.30 21.80
28 19.00 11.10 11.90
SC1-D 7 44.20 46.10 31.20
28 38.20 35.20 26.30
SC2-A 7 -0.90 0.50 8.40
28 7.80 11.70 11.70
SC2-B 7 —6.10 0.90 2.20
28 5.40 9.00 9.50
SC2-C 7 1.40 5.10 9.30
28 5.50 9.50 10.30
SC2-D 7 14.70 13.00 13.80
28 20.60 16.50 10.80

w is mass fraction of organic silicon admixture; “—" represents the increase
of concrete strength; “+” represents the decrease of concrete strength.
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Table3 Contact angles between concrete and water in different ratios

(0) SC1-B, w=1.00%

% Contact angle/(°)

SC1-A SC1-B SC1-C SC1-D SC2-A SC2-B SC2-C SC2-D
0.25 46.92 65.95 86.95 83.23 85.5 62.21 79.81 78.03
0.50 106.92 77.76 103.3 8110 103.25 65.56 105.65 70.81
1.00 121.28 97.46 108.20 111.9 103.43 68.24 105.19 109.32
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concrete
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