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Dispersion of nano-SiO, powder in cement liquid phase
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Abstract: Due to the particle agglomeration phenomenon of nano-Si0, , the particle size distribution and dispersion of nano-SiO,
powder in cement liquid phase were studied by means of LS13320 laser particle size, SEM and TEM. Nano-SiO, powder was dis-
persed by ultrasonic pulse technology and the optimal ultrasonic power was determined. The effect of surfactant addition sequence
on the particle size distribution of nano-Si0, in cement liquid phase was studied. The results show that the synergistic effect of ul-
trasonic pulse and surfactant is the best dispersion method of nano-SiO,. The experimental conditions for obtaining the optimal
nano-Si0, particle size distribution are 5 min ultrasonic time and 360 W ultrasonic power. Surfactant is added to the cement lig-

uid phase after the addition of nano-SiO, , which is more conducive to the dispersion of nano-SiO,.

Keywords: nano-SiO, ; cement liquid phase; dispersion; ultrasonic pulse; surfactant

AR, 41K SIO, « 41K TiO, ZF40KbHRHE 2 B A TR W IREE £AT ML o b, 42k Si0, B
FA R KK BLE A | AR SFFEAR N S5 R IR 5 4 32 50, (HAK Si0, UKL B IR X, AT SR TE I
AIIOR % T SR AN ASUAS R A HEEL AR BIURL B 45 D%, o ELHG G i K LR S BT JS R C-S-H BRI 45
VP B, FE/K VR SR P TB B ES M 5 Tt 0 X0 T 458 3 4 Ak L KRR T LR A 7

RBHIFER I, K IEREARE P MG B AK Si0, SN T B8 ey , L RS8R IR FE A8 R B K LR
JSRE T P 45 B B AR g A0 IR, BB MR BT AR S0, FEAKVREAT R 43I XS
HATABARRE R+ EE,

BB BRSS9 R A U R T IR AR 12 OB BLEE SI AT A BE T Stokes SEREMITIEIL .
5 BMERESE, XTI R S . b, DIBOROGIR R BOBT S BUN SOR B U & JR
BB HORL BT R AR 22— RS HT i T4, (X249 15 ~ 90 s T SEBUHAKIR S T 4 A 3his 17
SERSE , B SRR & T B A MR B R e, T ) 2 .

WrRs B HA . 2020-06-27 , {&[o] H #§:2020-09-21,,
E&TA: BF ARBFEETH , 45 :51672107 ; INAR AR R LI CH4= L) Hi H , 45 :2015ZDXX0702B01,
FE—EEG N EEHR(1966—) , 4, =+, BB SLIIN , FHIE 07 1 Jp £ L5 W FABTSE o E-mail : mse_wangjr@ujn.edu.cn,,



1 FRR, 5 Gk Si0, BpALEK IRIBAH o 92 Bk 91

A SCHE SRR Si0, Ry (A TSURL B AL 33 R AT S AL, B B A R AR T 3R SR R L
RIEE TR 4 FPASIBT , 4R 75 bk vp 5 2R 1815 P U IR 4380 XX K TR oA H 442K Sio, BkLsy
R0 5 i B) Beckman Coulter LS13320 Wit B2 S FHHE 75 43 # T+ Bt , SR /K VA Hh 44K Si0, #
PASTORL ) 43 TR (R

1 %5

1.1 FER RS

JEURE: P T BURERRER KV (Hh E B SFARERL 05T B e A FRA 7, LR TR 354 m*/kg) , P-1 BIRE
FRER K PR A2 BT AR 1540k Si0, Mk ( i By Hr T A MRt Iy B PR H] - S K AR Sio,
Hydrophilic-300 #1) , 42K SiO, Hy#yHME T W3R 2 ; SR TEE MR IR ER R UK ) (PCEs) ; V0 2585
FKo

F1 P-1BIEREBKELENRS
Tab.1 Chemical composition of P-I portland cement

il Ca0 Si0, Al, 0, MgO Fe, 05 S0, PRy

JREE % 64.65 21.88 4.49 2.36 3.45 2.44 0.73
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Tab.2 Physical properties of nano-SiO,

ZEe Hff/mm  REHY (m® kg ') RSB %
$i0, 7 ~40 300 000 99.8

{Y %8 : Beckman Coulter 1.S13320 #tk: (Y ;D8 Advance X-ray 17511 ( % E Bruker 2\ &) ) ; FHiH
T A5 (SEM, JSM-7016F, HAS) ; #4547 B 445% (TEM, JEM-2010, HA)
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Tab.3 Different mixing sequences of surfactant

A5 )niliag FEER S
A JKJRHAH + PCEs + NS B IF (L+PCE) +Uyg
B JKIBWiAH + NS ¥ + PCEs (L+Uyg) +PCE
C JKIEWAH + (NS B + PCEs) L+ (Uys +PCE)

D FKIBHAH + NS BRI (S-E S A PCEs 7K H) L+Uyssrce
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Fig.1 SEM image of nano-SiO, Fig.2 XRD pattern of nano-SiO,
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Tab.4 Corresponding energy values for different ultrasound powers

/W BEE/] EA RER/]
240 72 000 480 144 000
300 90 000 600 180 000
360 108 000
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Fig.4 Particle size distributions of nano-SiO, Fig.5 Average particle sizes of nano-SiO,
under different ultrasonic powers under different ultrasonic powers
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Fig.6 TEM images of nano-SiO, at different ultrasonic power after 5 min of ultrasound
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Fig.8 Schematic diagram of spatial steric hindrance of water reducer PCE
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