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Performance Influence of Composite Nano-materials
on Concrete and Cement Mortar

YANG Rui-hai, LU Wen-xiong, YU Shu-hua, LI Ke
(Chemistry Department of Shanghai University. Shanghai 200444, China)

Abstract; The performance of cement mortar and C40 grade concrete, into which different proportion of composite
nano-materials and 30 % ~40% of composite admixtures were mixed, was studied. The sulphate and chloride i-
ons corrosion tests were used for C40 grade concrete ,the SEM and DSC tests were used for paste hydration
products,and the problem about how to add composite nano-materials into cement was discussed . The results
show that the composite nano-materials and composite admixtures can increase the fluidity, sulphate and chlo-
ride ions resistance and compressive strength of C40 grade concrete ,the weight of mixed composite nano-mate-
rials which were added into water reducing agents is 0. 5~1. 0% of water reducing agents’ weight.

Keywords: composite nano-materials; composite admixtures; paste; mortar; concrete; compressive strength;

SEM; DSC

[1,2,3]
[4,5]

N s , “21

6]

* :2007—04—08
(1982—), s ,

http://agks.cqu.edu.cn



5 s e 145
o GB/T 50081—2002 ;
1.2.3 s 100 X
! 100X 100 mm , GB/T 50081—2002
1.1 , 28d 5%
: 42.5 3 : H ~ 5 % ’
; B=1.77~2.31, ; , 28 d
: Si0, , CaCO; | , ; : 56 d .
. . ; : . . GB/T 500812002 ;
N . ; : ; : 1.2.4 5%  NaCl
5 mm~25 mm . 4.8%., , . 3
, JGJ] 53—1992 ; : PC 1.2.5 SEM ,
. 1. 2.5 mm~5 mm , 740 mmHg
1 .60 C s
wt/ % Fe; 03  CaO  SiO;  ALO; MgO TiO, Loss , S-570
cement 2.5 61.8 21.4 5.8 1.6 0.4 1.62 , 5 000
fly ash 6.82 6.75 53.6 27.0 1.46 /  4.74 ;
GBFS 0.25 41.1 33.5 15.4 8.0 0.62 1.55 1.2.6 (DSC),
nano-material  0.20  1.67 83.34 0.27 1.06 / / , s
1.2 ’ ’
1.2.1 GB/T 17671  107/min ’ 900 C.
1999 ; 1.2.7 ;1)
1.2.2 , ’ 72)
GB/T 50080—2002  ; ( ) :
2
2.1
2
flexural compressive
index  cement/g composite composite sand/g water/g super , Slfenglh Slfenglh
admixtures/g nano-materials plasticizer/g /MPa /Mpa
74d 28d  7d  28d
A0 450 0 0 1350 225 0 7.2 8.2 40.9  51.7
A2 270 180 0 1350 190 2.25 5.4 9.1  27.6 56
B2 270 180 0.1% 1350 190 2.25 5.6 9.9  29.4  57.9
C2 270 180 0.5% 1350 190 2.25 5.8 10.1 28.8  59.6
D2 270 180 1.0% 1350 190 2.25 6.0 11.4 30.0  65.3
E2 270 180 1.5% 1350 190 2.25 5.9 10.7  28.9  62.1
Attention; composite nano-materials(g) =0. 1% super plasticize(g) in B2,the others in all tables are the same to it.
¢ 10%). (
. . . o 2, )  B2.C2.D2.E2 A2
A0, 40% . A2 A0 . . 2 ,
, ) s
, . D2
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1L.0% C40 ( 0.49),
. A0 A2 26%.15%. .
2.2 . o
2.2.1
3 (kg/m?)
Mix proportions of concrete / (kg + m™?) compressive strength
. . . /Mpa
index composite composite nano- super
cement sand gravel water
admixtures materials plasticizer 3d 7d 28 d
F1 450 0 0 743 1027 180 .8 30.1 38.9 48.2
F2 315 135 0 743 1027 180 .8 22.5 36.5 51.5
F3 315 135 1.0% 743 1027 180 .1 25.6 36. 7 51.5
F4 315 135 1.0% 743 1027 180 .1 26.1 39.9 53.6
N ., 28 d F4
C40 F1 F1.F2.F3  111. 20%.104. 12%, 104,
s s F2 06% ,
30% ’ H ’
F3 30% . F4
; 1.0%; F3, F3.
F4 30%, 2.2.2 ( )
1.0%, .Gl
3 JF2 F3.F4 3d 30%.,G2.G3.G4
F1, F4 7d 28d F1, 28 d 0.5%.1.0%.1.5%,HI1
. F3  F4 40%,H2 H3 .H4
. 1.0% 0.5%.1.0%.1.5%.
1.0%.
4 (kg/m*)
Mix proportions of concrete / (kg * m %)
compressive
slump
index composite composite super strength /Mpa
cement sand  gravel water /mm
admixtures nano-material plasticizer
7d 28d 90d
G1 315 135 0 743 1027 180 2.1 200 30.6 44.4 53.4
G2 315 135 0.5% 743 1027 180 2.1 210 36.7 48.5 56.9
G3 315 135 1.0% 743 1027 180 2.1 220 39.5 52.9 63.6
G4 315 135 1.5% 743 1027 180 2.1 180 39.5 52.9 63.9
H1 270 180 0 743 1027 180 2.1 200 21.7 28.9 47.8
H2 270 180 0.5% 743 1027 180 2.1 220 24.6 37.1 49.4
H3 270 180 1.0% 743 1027 180 2.1 215 25.5 37.9 55.6
H4 270 180 1.5% 743 1027 180 2.1 205 25.3 38.6 55.7
4 ,G3 . H3 1.0% .
H2, 4 s
. ; L.5% 1.0%
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, 1. 0% 2.2.3 N
. 1. 0% C40 .
o G3 H3 s S, A0 , Al
30% A2 30%.,40%, A2
0% ( )
30% . 1.0%,
5 C40 (kg/m?*)
Mix proportions of concrete / (kg *+ m™*)
index composite composite super
cement sand gravel water
admixtures nano-material plasticizer
A0 450 0 0 743 1027 180 2.1
Al 315 135 0 743 1027 180 2.1
A2 315 135 1.0% 743 1027 180 2.1
6 C40 Na, SO, \MgS0O, ,NaCl
compressive strength /Mpa
. 1 (water) II (Na;SO,) I (MgSO,) IV (NaCDh
index 98 d
28d 56 d 28 d 56 d 28 d 56 d 28 d 56 d
A0 49. 6 52.3 56.4 53.6 54.2 53.8 55.9 50. 2 54.3
Al 50. 3 54.1 58.7 56. 8 56.5 57.9 61.9 51.4 56. 8
A2 53.3 61.5 63.3 57.9 60. 6 59. 8 63.3 59.3 62.1
7
cement composite composite water super
index
/g admixtures/g nano-material /g plasticizer/g
DO 150 0 0 60 0
D1 105 45 1.0% 45 0.45
GLMLY 2 SL22im
1 Do 3d.7 d.28 d(
w1
SN m ™ FE e — I ET S E e — ' MEV IR
2 DI 3d.7 d.28 d( )SEM(5 000 )
6 » Al A2 A0
.Na, SO, ,MgS0O, ,NaCl 28d 56d ., Al Na, SO, .
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MgSO, 28 d 10 -
; 56 d ,Na,SO, 05
~ 0.0
. MgSO0, T
A2 % -05
Na, SO, .MgSO, 28 d.56 d S 104
= -1.5
. Al.A2 NaCl 20 , , , ,
28 d\56 d 0 200 400 600 800 1 000
t/(C)
o 3 Do.D1 28 DSC
1. 40%
N 26% ., C40
2.3 2.
2.3.1 7 , ,
1.2.5 1. 2, DO . \
(C-
S-H) . Ca(OH),, ,
D1 ., CSH Ca(OH), .
, , 3.
. 7d 3d
C-S-H . 0.5~1.0% ,C40 .
. . ;28d ,C-SH 4. C40 .
, 5.
. . SEM .DSC . .
2.3.2 DSC 7 , DSC , ,Ca(OH), ,C-
3 . 3 . DSC S-H.Aft .
. 85~90 C.438~447 C, .
660~716 C . 85~90 C C-S
H.Aft ,438~447 'C  Ca(OH), .
660~716 C  CaCO, . (1] . . , 2005,
,Ca(OH), , (11):70—72.
. . [2] . . .
, Ca(OH),, Ca 2005,(02) :25—28.
(OHD), . CaCoO, (3] : : aJo.
,2001,(02):77—80,108.
CaCoO;, . 28 D1 , [4] ’ '
. ,2006,(01) :56-58.
C-S-H.AFt Do, (5] , _
’ Ca(OH), »C-S-HLAFt 3. ,2005,(03) :89—92.
X Ca(OH), , (6] . )
o aJa. ,2004,(01) 18— 21.
( )
3
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