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Table 1. RP-HPLC analysis of flavonoids (hesperidin and

rutin)
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0 1 100 0
5 1 100 0
10 1 80 20
15 1 80 20
20 1 70 30
25 1 70 30
30 1 50 50
35 1 50 50
40 1 30 70
45 1 30 70
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Table 2. CHNS analysis of bonded amine linker to silica

N
Carbon response ratio

PO Ewl (p5 o) 039 (Fig ey Su &9 pase ol
Element name

Golosk plej
Reten.Time [min]  Respons Weight[mg] Weight[%]  Peak Type

1 1.090 109.281 0.007 0.12 Refer Nitrogen 0.055
2.073 1997.175 0.286 4.76 Refer Carbon 1.000

3 9.710 855.965 0.061 1.02 Refer Hydrogen 0.429

Total 6.001 5.90
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Table 3. CHNS analysis of silica with a chiral ligand
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Reten.Time [min]  Response Weight[mg] Weight[%6] Peak Type  Element Name Carbon Response Ratio

1 1.133 296.219 0.076 2.54 Refer Nitrogen 0.102

2 2.070 2896.487 0.396 13.18 Refer Carbon 1.000

3 10.423 791.058 0.061 2.01 Refer Hydrogen 0.273

Total 3.004 17.74
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Introduction: Rice husk production is about 482 million tons per yer all over the world. The compounds of
the rice husk can be divided into organic and inorganic parts. The organic part contains cellulose,
hemicellulose, and lignin and its mineral part consists of silica and metal oxides. One of the most abundant
ingredients in the rice husk is silica. Twenty percent of the rice husk is white ash, which is obtained after
complete burning of the rice husk in controlled time and temperatures and is a rich source of silica (more than
90 percent). In other countries, this type of recycled silica has many applications ranging from cosmetics to
electronic industries, yet in Iran, recycling of silica does not happen. The aim of this work is silica production
from rice husk, which is used as packing material in high-performance liquid chromatography (HPLC) column.
As a result, this recycled silica from the rice husk is considered as valuable and cost-effective silica.

Material and methods: For the synthesis of spherical porous silica gel from the rice husk, the physical
preparation of the husk was done by burning and acidifying, adjusting the pH, and then heating (burning) at high
temperatures to obtain a white powder. Then, in the alkaline conditions, the powder was converted into sodium
silicate solution. Spherical porous silica gel was produced by the sol-gel method. HPLC columns were prepared
by filling the column with bare silica and in the next step, silica was coated by vancomycin. Bare silica column
was used for flavonoids analysis and vancomycin coated silica was tested for propranolol analysis.

Results and discussion: The results obtained from the separation of flavonoids and propranolol showed that
the prepared silica could be a very suitable substrate for the settlement of functional groups. Therefore, the
recycling was done successfully and can be used as a column stationary phase.

Conclusion: Our country is one of the largest rice producers. Rice husk silica sources (such as mineral silica)
can be recycled, purified, and can have various applications such as chromatography stationary phases.
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