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Abstract :
The present study aimed at obtaining tissue fibers from yellow corn seeds, by boiling (6 g) of yellow corn seed
powder with a solution of sodium hydroxide diluted at a concentration of 4% for three days, Then it was washed
with sodium hypochlorite and chlorine, spread in light strips and soaked again with 20% sodium hydroxide solution
for two hours, I filtered with cotton wool to obtain a cohesive paste that was cut, chopped and left for two days at
room temperature, After that, the crisp dough was taken and copper hydroxide was added to it and left for fourteen
days.
An acid bath was prepared consisting of dilute sulfuric acid with sodium sulfate and zinc sulfate in addition to
distilled water, The prepared material was injected by syringe and the results were to obtain long, bright fibers with
a very soft texture with high elasticity, but lacking strength.
Keywords: textile fiber, corn, copper hydroxide.
* Sodium hypochlorite: It is known as a strong oxidizing agent in the form of a green or yellow-colored liquid, or
what is called bleaching because it is the active ingredient in the bleaching process, and hypochlorite is a compound
composed of the elements sodium, chlorine and oxygen, and its chemical formula is NaClO, and this compound
results from the reaction of one ion of hypochlorite Its content in the compound is 5%, with one sodium ion.
* Sodium sulfate (Sodium sulfate), a chemical compound with the formula Na2SO4, which is the sodium salt of
sulfuric acid, is present in anhydrous form and the crude form of it during its production is called salt cake, or in
support with ten molecules of Na2SO4.10H2O water and in this case it is called Glauber's salt. It is obtained almost
equally and is either from natural or industrial sources, by-products of the manufacture of rayon, hydrochloric acid,
chromium
and
lithium
compounds.
* Zinc sulfate: a chemical compound with the formula Znso4, which is a white crystalline powder.

Research problem :
The increase in the population of the earth in the world is witnessing a remarkable increase, as the number of the
population in the world on the eleventh of July 1987 reached five billion people, so the United Nations sounded at a
low risk, however, after two decades the number of the world’s population increased to more than six One billion
five hundred million people (Brown 1995: p. 51).
The United Nations estimated the rate of increase occurring at a rate of 79 million people annually between (2005
and 2015), and the world population at the end of 2009 reached about 6.9 billion people, and the United States
’population estimates indicate that the world’s population has exceeded 7 billion. People for the year 2012. (United
Nations, 2019).
In view of this increase in the number of the world’s population, we need more clothing industry and its
development to meet the increasing needs, and that the per capita consumption of woven clothes has increased
greatly to achieve comforts for him, this calls for our need to find alternative means and methods and new ways to
increase the production of woven clothes and other (Saleh and others: p. 3).
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Our planet and the world at large suffers from water scarcity, which encourages and calls for finding alternatives to
plant fibers by finding methods of manufacturing fibers that are considered semi-industrial or industrial, and the
cultivation of cotton and linen is expensive at the present time due to its need for large quantities of water for
irrigation (UN, 2011).
Yellow corn is also considered one of the most widespread crops in the world because it suits the most climatic
conditions. It extends from latitude 58 north to latitude 40 degrees in Argentina as well as in the highlands and
plains below and above sea level (Yunus: 1987, p. 88).
There was a need to search for a plant that consumes less water, and after researching the scientific sources, it was
found that the corn plant is less water-consuming than other plants in which the need to extract the cellulosic fibers
present in them (Journal of Agricultural Sciences, 2018).
Research importance:
Spinning and weaving is one of the old, important and renewable industries in the world, as Japan and many Arab
countries have taken care to develop and put in place different and distinctive touches to ensure their modernity, to
keep pace with the continuous development in those countries after they were limited to one country for the textile
industry (Al-Salami, 2014). Also, the multiplicity and diversity of societies and the development of these days from
the diversity of models in their forms and types obliges the family to keep pace with this development, to meet the
needs of every member in the family for his appearance in a suitable manner, and the different cultures, ideas,
religions, and the income of the family all determine the type, shape and quantity of what each individual needs
(Abdin, 2008: p.17). Textile yarn was made from natural fibers until the end of the nineteenth century, but after that
man resorted to innovating methods of preparing new fibers and came to prepare synthetic fibers of natural origin
that by dissolving and depositing cellulose and considering the resulting fibers semi-synthetic (Abdeen, 1996: p. 3) .
The increase in the world population, water scarcity and environmental pollution are among the main reasons that
make the fiber industry or the existence of alternative fibers capable of human consumption is a necessary thing that
cannot be overlooked. Plants in general consume a lot of water for irrigation, and the world is witnessing a scarcity
of water due to environmental pollution that causes global warming, which has led to the search for an alternative
capable of providing fibers and strings from banana tree trunks, nettle or wood, etc. (Journal of Agricultural
Sciences, 2018). The maize plant is one of the important crops in the world and is considered a staple food for many
countries of South Asia, Latin America and South Africa, due to its availability in all countries of the world, but in
general, the use of corn was limited as animal feed in the first place (Souad, 2011: p.1).
In addition to that, interest began to increase the production of corn crop in Iraq, and its cultivation was concentrated
in a number of governorates, the most important of which are Baghdad, Babylon, Diyala, and Wasit, and it is
economical and does not need much water for irrigation, as it irrigates between five to fourteen days and resists heat
and soil salinity.
(Yunus and others) , 1987: p. 219).
The researcher found, through research and investigation of a plant that could be a suitable alternative to this crisis,
and found that the corn plant is suitable for it, as it is the third crop in the world after rice and wheat in terms of area
and production.
Research goal:
The
current
research
The possibility of manufacturing textile fibers from the yellow corn plant.

search
The
current
1Corn plant (yellow corn).

search

limits
is
objective

aims

determined

to:

by:

:
limits:
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2- Spatial boundaries:
1-Ministry of Agriculture: Agricultural Research Department, Agricultural Research Division, Yellow and White
Corn.
2- The Ministry of Industry and Minerals: The State Company for Textile and Leather Industry, Dar Al-Tazar,
Woolen
Factory,
Packaging
and
Materials
Division
(laboratories).
3- The Ministry of Industry and Minerals: the State Company for Textile and Leather Industry, Dar Al-Tiraz,
Woolen
Factory,
Central
Quality
Control
Department
4- Ministry of Science and Technology: Department of Materials Research (laboratories).
3- Time limits: the academic year 2019-2020

Defining terms:
Recruit:He defined it (the dictionary of jurists' language) as employment and investment, or as practical employment.
(Dictionary of the Language of the Jurists, 2008).
(Al-Buraq Dictionary) defined it as employing something to serve progress, investing it and employing it. (Mujam
al-Buraq, 2015).
And (the rich man) defined it as employing it for the root of employment, which is employing something for
advancement, operation and investment (Al-Ghani, 2001).
Procedural definition of the researcher:
Recruitment is putting something in its place in order to achieve the maximum benefit from it, which meets the
purpose of its use.

Textile fibers:
He (Al- Najjar ) defined it as a staple or a staple or a fiber that is a basic unit of the raw material, whether it is
natural plant or animal. (Al-Najjar: 1990).
Arifaha (Abdeen) are primary materials that have a long filamentous or fibrous composition, bearing multiple
characteristics, including staple length, flexibility, precision and surface roughness. (Abdeen, Alia: 2008).
And (Howeidi) defined it as the basic element of the textile material with a very precise diameter. As for its length,
it depends. If it is short, it is called short or long fibers, then it is called filaments (Howeidi, Iman Muhammad:
Textile Science, University of Sudan, 2012).
Procedural
definition
of
the
researcher:
It is the basic unit that constitutes textile materials, including plant and animal, bearing different characteristics,
some of which are long and short, and they differ in terms of their smoothness, durability and accuracy of their
diameters, formed by so-called capillaries.

Corn
plant
(El Amin knew it) An annual tropical herbaceous plant from the family (Poacees), which is considered one of the
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widely cultivated plants and is characterized by its vitality because it contains large quantities of starch. (Al-Amin,
2019: p.2)
(And the chandeliers and others knew it) An annelid plant that reaches a height of more than two meters, and it is
a monoecious plant with separate male and female flowers. (Al-Shammaa et al., 1987: p.21).
(And Chevalier knew it) An annual herb that is about a meter high and has feather-like, masculine flowers that
produce the feminine flowering squashes. (Chevalier: 2010, p.152)
Search procedures
Research Methodology:
This chapter presents the procedures, steps, and methods that the researcher used in order to achieve the research
objectives.
The appropriate approach to solving the research problem is to describe the phenomenon, reach its causes and the
factors that control it, and draw conclusions for their generalization (Researcher's Guide to Writing the Research
and Its Form, 2015). On this, he applied the descriptive and analytical approach as it is the most appropriate
method for the success of the research through surveying and case studies to reach satisfactory results, which aims to
use the corn plant to produce cellulose fibers.
The research sample
The sample was chosen in an intentional manner to be the most appropriate choice, and it was as follows:
- yellow corn.

Search tool
1 - Arab and foreign studies and scientific sites.
2- Discovering the appropriate methods:
The direction of the two researchers was, as shown, the manufacture of textile fibers through special treatments for
chemical solutions for the purpose of liberating cellulose from the inside of the corn plant. The researcher also used
new methods of extraction by changing the concentration of acid and base solutions in order to preserve as much as
possible the natural properties of the manufactured fibers.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
* The sample was taken from the Ministry of Agriculture / Agricultural Research Division for yellow and white
maize, yellow corn of the synthetic variety Fajr 1.
Materials
and
working
methods:
For the purpose of conducting the practical steps for the research, it is necessary to provide what is necessary to
facilitate the work and reach the best results, represented by: Tools
and
devices.
2Chemicals.
1- Table (1) shows the devices and tools used in the research procedures and the steps for working in it: -
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Devices used
Device icon

Device type

the device name

ت

K3:03

Sartorius

Sensitive balance

1

CB162

Stirrer Magnetic

Magnetic drive

2

VHDU14

Vhdu

Mill

3

يدوية

Road device

Ceramic hammer

4

18

Needles

Injection

5

Medical gauze

Medical gauze

6

Glassware

Glassware

7

Conical flasks

Conical flasks

8

Definition of used devices:
1- Sensitive
It is a very sensitive
experiments that need
and picture (1)

electronic scale: balance used in
accuracy in weight,
illustrates that.
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Picture (1) of the sensitive electronic scale

2- The thermal magnetic engine: - It is a device used to mix and homogenize samples with solutions and mix them
well. The picture below (2) illustrates this.

Photo (2) of the thermomagnetic actuator

3- The mill: A machine that breaks dry samples into fine parts that resemble flour, and the picture below (3)
illustrates this.
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Photo (3) the treadmill
4- The ceramic hammer: - A hand hammer that breaks materials into small pieces. The picture below (4) illustrates
this.

Picture (4) the ceramic hammer

6- The syringe -: It is used to inject liquid materials of different sizes.

7- Glassware: These are laboratory tools made of glass that are used as needed. Some of them are used to shake and
dissolve materials, and others to measure the amount of liquids and others. The picture below (6) illustrates that.
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Photo (6) glassware
2- Chemicals used.
Table (2) shows the materials used in the research procedures:

Chemical Structure

Name of Substance

H2O

Distilled water

Na OH

Sodium hydroxide

NACLO

Sodium hypochlorite.

H2SO4

Sulfuric acid.

Cl

Chlorine.

Na2SO4
ZnSO₄

Sodium Sulfate

CUSO4 5H2O

Zinc sulfate
Anhydrous copper sulfate

NH3

Ammonia.
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The method of work :
The raw material of yellow corn seeds was used for the synthetic variety (Baghdad 3). Then the sample was taken
and milled by electric mill to obtain yellow corn powder.
1- A sample of 6 gm of yellow corn powder was taken and boiled in a sodium hydroxide base converter at a
concentration of 4%, and the thermomagnetic engine device was placed Image No. (2) to dissolve the bonds
between its molecules.
2- Then the boiled sample was taken and washed by a solution of sodium hypochlorite (1 gm) with (1
of chlorine to ensure that the cellulose escaped from this stage in a pure form (viscous liquid).
3-The cellulose extracted by chlorine was washed with sodium hypochlorite to bleach it and

ml)

maintain its chain.

4- Brush the cellulose in glass plates in thin strips to ensure that the solutions in the following steps are permeated
into all parts.
5- 5- To convert cellulose into cellulose soda, soak cellulose slices for two hours in sodium hydroxide at a
concentration of 20%, preferably sodium hydroxide cooled at room temperature to ensure better results.
6- 6- The cellulose infusion (slides) is filtered by medical cotton * for its high density and squeezed well to
obtain a soft and crisp paste of alkaline cellulose, and the brittle cellulose paste is left three hours to get rid of
the excess sodium hydroxide solution.
7- 7- After filtering and disposal of the sodium hydroxide solution, a cellulose paste is taken and chopped well to
obtain a more fragile cellulose substance.
8- Aging the base cellulose dough (cellulose soda) for 48-72 hours at room temperature, preferably between (2123 ° C) to reduce the length of particles and reduce the degree of viscosity.
9- 9- The brittle cellulose dough is washed well with distilled water three times, then squeezed well to obtain a
soft cellulose dough that contains a small percentage of distilled water and caustic soda.
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
* It is preferable to use medical cotton instead of filter paper because the material has a very high density that it
cannot pass from the filter paper.

10- Preparation of copper hydroxide solution *:
1- Put 2 grams of anhydrous copper sulfate in a container containing 100 ml of distilled water and 15 ml of 10%
dilute sulfuric acid.
2- Putting the materials on the magnetic stirrer device until we make sure of the solubility and homogeneity of the
solution.
3- Adding 11 ml of ammonia to the solution prepared above and adding it through a separating funnel to ensure that
it descends in the form of drops to form a blue precipitate.
The solution is filtered by a filtration funnel to separate the sediment and isolate the material from it.
5- Adding ammonia to the previously prepared blue sediment until the sediment is completely dissolved.
11- The brittle cellulose paste is soaked in the copper hydroxide solution prepared above for a period of fourteen
days for aging, and placed in an isolated place with little light with daily monitoring and light stirring.
12- Preparation of a bath made of dilute sulfuric acid at a concentration of 8% with a little sodium sulfate 0,5 g and
zinc sulfate 0,3 g, in addition to distilled water of 100 ml.
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13- A sample is taken from the above-prepared substance using the syringe and placed in (the acid solution) for five
minutes and then injected into the center of the acid bath.

Picture No. (8) Explain the injection of blue substance into the prepared solution

15- As soon as the injection process began, the sample reacted with the acid solution. The material shrank
from blue to bright white fibers of continuous length, flexible and Figure (8) illustrates this.
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(9)

Discussing the research results:
Through what the researchers did, following a work method based on employing copper hydroxide to obtain tissue
fibers, the experiment showed that after the injection process with the acidic medium, the sample interacted with the
acid solution, which led to the material shrinking and turning it from blue to white fibers and its external appearance
is as shown below :

1- Length:
Continuous unbroken fibers, and through the methods used in the research, the length of the fibers was according to
the force of pressure applied to the syringe and at an angle of 45 ° to ensure that it did not break.
2- sparkle:
The resulting fibers were pure white with pronounced luster.
3- Shape:
The visible fibers are of regular shape.
The researcher was unable to study the rest of the properties of fibers (the results of the research) due to the current
conditions that our dear country is going through by adhering to the decisions of the Crisis Cell to implement the
decision of the comprehensive ban to combat the virus (Covid-19).
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