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Fig. 1. Photo Chart sand grading consumption
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Fig. 2. Photo Chart gravel grading consumption
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Table 2. Effect of mixing time on the compressive strength of
concrete without pozzolan nano and rice husk
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Fig. 3. The cumulative charts Compressive strength of sample
of concrete pozzolan Nano-silica
and rice husks
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Tables pozzolan Rice (kg ) 5/6
Nano-silica (g) 280

Water (lit) 14

Cement (kg) 28
gravel (peas and roasted) (kg) 66/4
Sand (kg) 42/2

Table 1. mix to produce 1/0 cubic meters of concrete
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28 7 3 Day
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394/68  338/15  257/20 ,5%’ 30 XE
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386 336 255 40

Table 3. Effect of mixing time on the compressive strength of
concrete containing nano-silica and pozzolan Rice
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chemical mixture RHA%
Sio, 88
Al,04 0/4
Fe,03 0/1
Cao 0/6
S0; 0/2
Mgo 0/5
Na,0 0/3
K,0 1/7
Weight fraction of Maximum blush 6

Table 4. XRF analysis of rice husk ash
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Fig. 6. XRD analysis of rice husk ash
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Standard RHA test Chemical
requirements%  results% properties
(optional)
70 88/14 At least sio2 +
Al203 + Fe203
4 20 S03 maximum%
10 6 Weight fraction of

blush
Table 6. requirements of the standard 618-ASTM C / 3432
ISIRI for pozzolan

1/6

B FETTIT IR W PP Rt RUIPPIT P H T K WS PRt S PREY

)’))YA)QVJ)WQ:‘.“.WG}.W}:{

Nano-silica  No nanosilica
Percent
. pozzolan pozzolan
increase 28 days
: concreteand  concrete and
resistance . .
rice husk rice husk
17/86 397/75 337/45 10 o
[¢5)
17/64 400 340 15 2
15/33 398/35 345/4 20 E
19/17 415/8 348/9 25 2
11/80 394/68 353 30 ‘é
9/58 306/8 391 35 §
5/99 373/6 396 40

Table 4. Percentage compressive strength of concrete
containing nano-silica and rice husk compared to
normalconcrete pozzolan in 28 days
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ig. 5. Chart 28-day conventional concrete and concrete
samples of Nano-silica and pozzolan rice husks
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1 X — Ray Fluorescence
2 X — Ray Diffraction
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Fig. 7. SEM Photo related to concrete examples without Nano-
silica and rice husk pozzolan
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Fig. 8. SEM Photo related to concrete examples with Nano-
silica and rice husk pozzolan
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&\ ASTM C /3432 ISIRI-WA (s Ll slard sla S35 V g

Vs,
Standard RHA test Chemical properties
requirements% results% (optional)
15 0/03 Alkaline available
equivalent Na203
15 0/6 Calcium oxide cao
15 0/5 Manganese oxide Mgo

Table 7. Chemical features optional 618-ASTM C / 3432
ISIRI for pozzolan
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Mixing time in minutes

40 30 25 20 10
Tension in Kg / cm2 Day
244/8  246/91  257/47 249 193/18 3
318/8  320/90  325/22  316/83  306/9 7
373/2  371/78 391/68  375/25 374/68 28

Table 9. the effect of corrosive environment on the
compressive strength of concrete containing nano-silica and
pozzolan rice husk with 10% sulfuric acid
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Level 3 Level 2 Level 1 Factor
28 7 3 Day
40 25 10 Mixing time

Table 10. Factors Influencing on testing
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Mixing time in minutes

40 30 25 20 10
Tension in Kg / cm2 Day
222/9  217/714 213/8 208 161/5 3
284/9 273 267/6  262/9 225 7
336/98 318/5  314/7 311/8 304/4 28

Table 8. The effect of corrosive environment on the
compressive strength of concrete without pozzolan nano-silica
and rice husk with 10% sulfuric acid
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Abstract:

Due to the increasing use of concrete and the use of additives in it , research in this direction is very
important. Resistance is one of the effective values in the design and control of concrete quality that
numerous factors and parameters affect it. Perhaps increasing in concrete mixing time is one of the
parameters that are considered less attention and in this research ; the effect of mixing time on compressive
strength of Nano - silica concrete with pozzolan rice husk was studied and were compared with concrete
without Nano - silica and pozzolan rice husk .Therefore the effect of sulfate to reduce the resistance of this
type of concrete was studied and compared. So , a number of pieces of concrete cube with sides of 15 cm
contains %1 Nano - silica and 20% pozzolan husk Rice with a time of mixing varies between 10 to 40
minutes , that every 5 minutes , 3 samples of concrete were taken and made in the days 3, 7 and 28 under the
stress test and ultimately the results of mixing different compressive strength by the time was drawn and
reported. Rice husk also tested and its components determined and compared with the standard. Nano - silica
concrete and concrete pozzolan rice husk and without Nano — silica and pozzolan was also photographed to
compare the density of particles , and at the end testing plan was written by Taguchi testing of concrete. The
results show that for the most compressive strength of concrete pozzolan Nano comes with rice husk , the
right time (optimal) 25 minutes with a Taguchi test results differ by about 9 percent lower than the margin
of error is permitted , that at this time the concrete maximum compressive strength shows the maximum
compressive strength at 28 days after the concrete 415 kg/cm?® and then does not show significant strength
concrete. Pozzolan concrete without silica and rice husk increasing mixing time increases the compressive
strength of concrete 375 kg/cm? in 28 days from the time the concrete mixing process increase the
resistance of shows. Ash consumption in the non - crystalline silica , which is 88% of the project , has
shown its high pozzolanic activity. Physical and chemical (XRF) examination showed that rice husk ash
used in this project within the requirements of ASTM C-618 for pozzolan is located. XRD results show
that the consumer is fully amorphous silica from rice husk ash. As the electro - microscopic pictures
(sem) is observed in samples without Nano - silica and pozzolan rice husk , the concrete has uneven texture
and large crystals are clearly visible which are connected with needle - shaped crystals and large pores are
clear in concrete. However , the concrete samples with Nano - silica and rice husk pozzolan , concrete has a
more amorphous structure which are homogeneous and integrated together. And the porosity of the concrete
is significantly reduced , which increases the resistance of concrete.

Keywords: Nano-silica, rice hull pozzolan, mixing time, the compressive strength of concrete, Taguchi
experimental design.
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