FKm AR ¥4 £1W
- 146 - SURFACE TECHNOLOGY 2018 4 7 A

RER K INEE

R E R H S B RESH

WA, EREC, BRE, R °
(1IRFERE a RRISS TS bR T ATRYRERSRE oot AR LRRINDoIH
thil), FIR 211189; 2 FRAFREEIIEIR KUKBRSIFI RN ERERTREE, R 210029)

i E: BY BRRRTLARFEGARALZARRER S, RGLSHME, HELEHKIREMA )
FRFEE R KRR, Fik RARELF SRR R A ROl 7 ik, standt TR msot, R Am
WAL K RN RIE AT . OB E A . AR RN XK TR, RN T BB G AR B R @R
{5 AR AR TR & BOEEE ST, VAR BUA R AR - RIS A LY 50, KA BRI,
R T BB RER SRR -AEA B R T B RRE G Hm R RARARAZ CERAIR AR A B T LR
KRIVEHHAFRBRNEE, k@ E-2l mV A3 mV, SEEELRBRKANERERS T 60%,
BB TR BB BER TR E e, KBUEE BRI R, ARFEG S R E; By
1R R-FER R F ARG T 11%24%. &6 KA RLARFm D4t T LT RR A Bk,
BHEEGBAAl AT A EM, BAANEARETEENK, EARREK, ARBBERKITHW S, K
TP B E, KRR i Rt B R AR S, B KIRREIRG A F AL B 5,
KEEE: b REARE; o RARR

RESZES: TB32; TV431 XEfFRIRE: A XEHS: 1001-3660(2018)07-0146-06

DOI: 10.16490/j.cnki.issn.1001-3660.2018.07.020

Surface Modification and Dispersibility Evaluation of Silica Fume
GUO Li-ping', LEI Dong-yi"*, CHEN Bo*, WU Yue"*

(1.a.School of Materials Science and Engineering, b.Jiangsu Key Laboratory of Construction Materials, c.Collaborative Innova-
tion Centre for Advanced Civil Engineering Materials, Southeast University, Nanjing 211189, China; 2.State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

ABSTRACT: The work aims to improve mechanical and interfacial transition zone (ITZ) properties of silica fume-doped ce-
mentitious materials by reducing agglomeration and aggregation of silica fume particles and enhancing dispersibility. The sur-
face of silica fume was modified in the methods of chemistry graft reaction and mechanical dispersion. Then surface potential,
superplasticizer adsorption capacity and particle size distribution, and microstructure of the silica fume particles and hardened
silica fume-based cement paste were characterized in such test methods as surface potential measurement, ultraviolet spectrum

analysis, laser particle size analysis and scanning electron microscope. Prism specimens were employed to evaluate the effects
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of modified silica fume on flexural strength and compressive strength of cement-silica fume paste. After the surface was mod-

ified with aminopropyltriethoxysilane and magnetic stirring process, surface potential of silica fume changed from —21 mV to

+3 mV, adsorption capacity to high performance polycarboxylate-based superplasticizer increased by 60%. Quantity of na-

no-scale fine particles in the silica fume increased significantly, agglomeration to large particles decreased obviously, and dis-

persibility of silica fume particles improved greatly. Mechanical properties of cement-silica fume paste were improved by

11%~24% due to the modified silica fume. After surface modification is applied to original silica fume using amino siloxane and

magnetic stirring process, surface potential of silica fume is changed from negative to positive, superplasticizer adsorption ca-

pacity is increased significantly, agglomeration of particles is reduced, quantity of nano-scale particles is increased, and disper-

sibility in cement is improved, ITZ performance of cement-silica fume hydration products is improved, and mechanical proper-

ties of cement-silica fume paste is greatly improved.
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Tab.1 Physical and mechanical properties of cement

Water requirement of Setting time/min

Specific

Flexural strength/MPa Compressive strength/MPa

normal consistency/% Initial Final surface/(m’*-kg ") 3d 28 d 3d 28 d
26.3 140 362 362 7.2 10.6 34.7 62.8
®2 KESHBULFERS DT
Tab.2 Chemical composition analysis of cement and silica fume wt%
Binder CaO SiO, Al,O4 Fe,0; MgO SO, Other
Cement 64.70 20.40 4.70 3.38 0.87 1.88 4.06
Silica fume 0.01 95.20 0.91 1.45 0.38 0.00 2.05
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Tab.3 Mix proportion of cement-silica fume paste

No. Water to binder ratio Cement/% Silica fume/% Water reduce agent/% Type of silica fume
S3 0.23 70 30 1 Original silica fume
S3M 0.23 70 30 1 Modified silica fume
S4 0.23 60 40 1 Original silica fume
S4M 0.23 60 40 1 Modified silica fume
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Tab.4 Surface potential and superplasticizer
adsorption capacity of silica fume

Type of silica Surface Superplast.1c1zer
. adsorption
fume potential/mV . -1
capacity/(mg-g )
Original silica fume —21 5
Modified silica fume 3 8
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Fig.1 Particle size distribution of silica fume
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Fig.2 Micro morphology of silica fume:
a) original silica fume, b) modified silica fume
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