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Study on the Nano—fly Sandwich
Block
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Abstract A fundamental policy of our country is to substitute solid
center clunch brick with a new type of mural material. Fly ash
block is a new type of mural material, which is encouraged to be
studied by the policy. At present, the fly ash mural material has the
performance of weight bearing and a poor heat preservation

function. But the heat preservation one dont have weight bearing

character. The propose of this paper was to work out a new type of

mural material which has the functions of load—bearing and thermal
insulation. The block is composited by fly ash, nanometer material,
portland cement and other raw material. The waste polystyrene is
filled in the middle of the block. The block—type was designed in
accordance with the requirements of fly ash concrete hollow block.
According to the method of orthogonal experiment, block’s
compressive strength as the main index, the mix ratio of raw
materials of the block was optimized. Through methods of nature
conservation, a new wall material-the nano—fly sandwich block was
developed. Through the experiment, the compressive strength of the
new type of block achieved 13.68 MPa. The heat transfer coefficient
of such mural material was 1.02 W/(m?+K). The nano—fly sandwich

block studied in this paper possesses the good performance of anti—
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press strength, attains the standard of MulO. The block’s heat
Such sandwich block has the

bearing, heat

preservation property is better.

functions of weight reservation, environment
g p

protection and waste using.
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Table 1 Chemical composition and part physical properties of fly ash
Si0, Fe,0;3 AlLO; Ca0O MgO SO; 1%
(45 pm )
1% 53.35 4.23 28.95 4.70 2.14 1.45 11.5 18.4 102
2
Table 2 Part physical properties of cement
/min /MPa
1% 3d 28 d
26.5 135 190 6.7 31.3 8.4 473
3 SiO;

Table 3 Physical properties of nanometer SiO,

130

1% /nm /(m?*g™)  /(grem™)
Si0, >99.5 20~50 640+30 <0.12
4) i
. , 2.162, 2.167 |3U| 144 42 144 30

g/lem?, 1.52 glem?®, , 5~10
mm, 2.63 g/cm3o . /( + )=0.39, 1 ( .:mm)

5) Fig. 1 Diagram of nano-flyash sandwich block

(unit: mm)
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Table 4 Amount of material in each group m,
Al% B/% C( D /% 0.1 MPa,
1 1(35) 1(10) 1 100-A-B-C  1(0.20) R=PILB ()
2 1 2(12) 2 2(0.22) ,R MPa; P N5L
3 1 3(14) 3 3(0.24) ,mm;B ,mm,
4 2(40) 1 2 3 1.4
5 2 2 3 1 Ly(3)
6 2 3 1 2 ( )
7 3(45) 1 3 2 ' s :
8 3 2 1 3 ¢
9 3 3 2 | / 6 ;
. 28 d ;
: A ;B ;C ;D
Notes: A, fly ash; B, cement; C, nano material; D, water.
5 L43%)28d
Table 5 Result of compressive strength and range analysis of the 28th day (Ly(3%)
A/% B/% C/% D/%
/MPa
1 1(35) 1(10) 1 1(0.20) 8.75
2 1 2(12) 2 2(0.22) 12.26
3 1 3(14) 3 3(0.24) 13.82
4 2(40) 1 2 3 8.47
5 2 2 3 1 11.52
6 2 3 1 2 13.68
7 3(45) 1 3 2 7.53
8 3 2 1 3 9.82
9 3 3 2 1 12.39
K, 11.61 8.25 10.75 10.89
K 11.22 11.20 11.04 11.16
Ky 991 13.30 10.96 10.70
(R) 1.7 5.05 0.29 0.46
Al B3 C2 D2
;A ;B ;C ;D .
Notes: A, fly ash; B, cement; C, nano material; D, water.
1.5 s °
b ’ b 9’ 3 9
s L 10% 12%,28 d 35.8%; 12%
s 14%,28 d 18.8%,
2, 45% ,  40% i
11.7%; 40% 35% 3.4%, s s
, , 40% o o ,
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Fig. 2 Relationship between the compressive strength ’ 4
and the content of fly ash A ° ’
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Fig. 3 Relationship between the compressive Wi T, T . C.,
strength and the content of cement 213
1)
22% ( 4). 6
, 2 1 7,
, ; o 6 )
3 2 ) =
: 1 , . _
A2B3CI1D2, 40%, 14%, 7
1, 0.22%, < <
16 < 0
- 141 'Y *
E i3k * * 6 ( :MPa)
%{ ?_ — Table 6 Compressive strength of different block (unit: MPa)
= 1or &
£ ol ¢ .
L
f 0.2 021 022 023 024 025 9.75 13.53 9.32 13.68
KA
4 2
7 ( :W/(m?-K))
Fig. 4 Relationship between the compressive Table 7 Heat transfer coefficient of the walls by different
strength and the content of water block (unit: W/(m?-K))
,3 0.29
MPa., 1.62 1.43 1.29 1.02
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