Abstract

Iraqi Rice husk (IRH), an inexpensive waste material from al-Najaf
province , was used to produce nanosilica by two chemical precipitation
methods.

Chemical composition of rice husk determined by X-Ray
fluorescence (XRF) was 94.22 % silica at 700 °C and 95.16 % at 1000 °C.

In 1* precipitation method nanosilica was obtained by using Iraqi rice
husk ash (IRHA) which was burned at 700 °C for 6 h, 3 N NaOH were
used to extract the result from the burning, 5 N of H,SO,4 and 1 N of HCI
was used to precipitate and reflux respectively.

In 2™ precipitation method IN HCI, 3N NaOH and concentrated
HNO; were used to pretreate dried IRH, extract sodium silicate solution
(SSS) and precipitate nanosilica from SSS respectively.

Controlled conditions gave 99.04% and 98.06% nanosilica for 1 and
2" precipitation methods respectively.

A broad peak of nano pure silica centered in the range at 26=22° and
22.5° with amorphous nature for both 1% and 2™ precipitation methods
respectively .

Scanning electron microscope (SEM) image shows particles of size
60 nm and 50 nm for 1* and 2™ precipitation methods respectively in
spherical shape and agglomerated form.

The observation by Atomic Force Microscope (AFM) shows that the
average diameters of particles are 93.40 nm and 88.87 nm for 1™ and 2™
precipitation methods respectively.

The internal structure of nanosilica identified by transmission electron
microscope (TEM) confirms the solid structure of nanoparticles.

Various chemical treatments and controlled combustion were carried

out in order to produce highly purified nanosilica.




Fourier Transform Infrared Spectroscope (FTIR) exhibite stretching
and bending vibration absorption peaks Si-O-Si at (1087 cm',797 cm ")
for 1% precipitation method and (1076 c¢cm™',801 cm™' ) for 2™

precipitation method while peaks (3,387 cm ', 3500 cm ') are attributed

to the presence of the silinol Si -OH stretching frequency for 1* and 2™

precipitation methods respectively.

Surface area measured by BET method of nano pure silica by 2™
precipitation method is (286.4 m*/g) and pore volume is (0.275 cm’/g)
which are higher than the 1* precipitation (194 m*/g) and (0.233 cm’/g).

Nanosilica prepared in this work is amorphous pozzolanic material it
is used as additive for oil field cement to improve compressive strength.

The compressive strength increase in percentage of (8% , 9% and 4%)
when (1.5%, 2% , 2.5%) nanosilica percent was added respectively by
weight of cement at 38 °C.

The same behavior was observed for compressive strength at 60 °C
was increased in a percentage of (0.1%, 9%,7% ) at the same percentage

of nanosilica additive.
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