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Abstract

This study aimed to produce activateq carbon from corn cobs and
chicken feathers. It also aimed to determine the feasibility of corn
cobs and chicken feathers as raw materials for activated carbon
production. Furthermore, it sought to determine and compare the
Methylene Blue adsorption values of the different concentrations of corn
cobs and chicken feathers. It was hypothesized that there is no
significant difference in the Methylene Blue values of the different
ratios of corn cobs and chicken feathers. The independent variables of
this study were the different ratios of corn cobs and chicken feathers,
while the dependent variables were the Methylene Blue values of corn cobs
and chicken feathers. The positive test control was the commercial
activated carbon, Diatabs. The study was conducted in the Science
Research Laboratory of the Philippine Science High School Western Visayas
Campus. Three replicates prepared for greater accuracy in the analysis
of the data. The One-way Analysis of Variance (ANOVA), set at 0.05 alpha
level of significance, was employed to determine the significant

differences in the Methylene blue adsorption values of the activated
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when used

was feasible.

It was noted that the 25 § corp Cob: 50% chicken feather ratio of

&2 o d ¢ chi i

activated carbon achieved the highest value, while the commercial
+ivated car t i i

activated carbon attained the lowest, making it the most proficient

N e 1
adsorber. Nevertheless, tests showed that the produce activated carbon
ijid not vary significan

tly with Diatabs and with each other, showing that

they may be substituted with each Other without affecting their observed

degree of effectiveness.
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PRODUCTION OF ACTIVATED CARBON UTILIZING

CORN COBS AND CHICKEN FEATHERS

Chapter 1

Introduction to the Study

In almost every corner of our society, garbage is seen, smelled

and felt. Tt had caused many diseases that burden and harm thousands
of Filipinos every year. This problem has prompted the government to
launch programs concerning waste disposal. Some of which are anti-
littering campaigns, garbage collection, development of dumping areas
and, of course, recycling.

Of the many methods of garbage disposal, recycling is one, which
we should practice. 1In consonance with this belief, the researchers
opted to conduct a study that will utilize waste materials,
specifically corn cobs and chicken feathers. Admittedly, these
materials are already used as fuel as well as for decorative purposes.
However, finding an alternative for these still usually wasted
faterials would be of help. Converting these materials to activated
carbon is probably one of the better things to do about them.

Activated carbon is an amorphous carbon-based material obtained

: ; i organic materials
in residue from destructive distillation of various org

T increase selective
‘feated with heat, chemicals, and oxidizing gas to in
’

-
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orptive property.

w

I s 1 i i i
used in decolorlzatlon, refining, gas

adsorption, deodorization and medicing] Purposes

In this study,

This study aimed to produce and analyze activated carbon obtained
from corn cobs and chicken feathers.

Specifically, it aimed to:

1. produce activated carbon using 100% corn cobs, 75% corn cobs
and 25% chicken feathers, 50% corn cobs and 50% chicken feathers, 75%

corn cobs and 25% chicken feathers, and 100% chicken feathers.

2. determine the Methylene Blue values of the aforementioned

3. compare the Methylene Blue values of the aforementioned
ratios.
It was hypothesized that there is no significant difference

between the Methylene Blue values among the different ratios of corn

“0bs ang Chicken feathers used for the production of activated carbon.
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INDEPENDENT VARIABLE
DEPENDENT VARIABLE

Corn cobs and
Chicken feathers

100% CC

[& 2 1}

75% CC, 25% CR
50% CC, 50% CF

25% CC, 75% CR Methylene Blue
100% CF > Value

® Q0O

Diatabs

< ivated carbon from different
—gure 1. The Methylene Blue values of activa

he commercial
Proportions of corn cobs and chicken feathers, and t

Ctivateq carbon, Diatabs.



Significance Oof the Study

; of
with the plunging valye of the peso and the sky-rocketing cost

nater ials; Illa“ufacturers,
aw mat
raw i

specifically activated carbon producers,

: : d
erned with the nature of their raw materials, the cost an
~oncC
are ¢

heir gross.

; . er
results of this study May provide an alternative and cheap
The
ial for the production of activated carbon products.
; mater
raw ma

y 3 i lons
ver, this study will hopefully give meaningful contributi
Moreover,

tivated carbon manufacturers, for they will be able to make use
# a(,:Lcarded corn cobs and chicken feathers for the production of low
h ?::o but quality activated carbon. Activated carbon consumers will
L 7; to avail of cheap but quality activated carbon. Chicken
1 ab‘s will find another use for chicken feathers, which is a waste
growe.ral in the processing of chicken, and Corn growers, another uce
E cobs which is a waste material in the growing and processing
E Cornproducts Researchers in the field of energy utilization will
of corn i

of this
. i the development of

it 1 information on

ther additiona

be able to ga

form of energy.
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material and chemical activation, and used chiefly for adsorbing

gases, purifying syrups, improving undesirable colors and odors, and
4
for solvent recovery (Webster’s Third New International Dictionary

1993) .

In this study it was the product of the carbonized and activated

corn cobs and chicken feathers.

Adsorption- is a taking up by physical or chemical forces of the

molecules of gases, of dissolved substances or of liquids by the

surfaces of solids or liquids with which they are in contact

(Webster’s Third New International Dictionary).

In this study, it was the quality measured to test the quality of

the activated carbon produced.

Chicken feather- is one of the light, horny outgrowths that form

the external covering of the body of a bird (Webster’s New
Encyclopedic Dictionary, 1993).
In this study, it was one of the raw materials that was charred

énd activated to produce activated carbon.
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Corn cob- is the axis on which the kernels of Indian corn are
arranged (Webster’s Third new International Dictionary, 1993).

In this study, it was the other raw material that was charred and

activated to produce activated carbon.

Methylene blue value- a measure used to evaluate the ability of

the substances to decolorize (Webster’s Third New International
Dictionary) .
In this study, it was the measure used to determine the

decolorizing ability of the activated carbon produced.
Scope and delimitation of the Study

This study considered only the use of corn cobs and chicken

feathers as the raw materials for the production of activated carbon.

The different ratios were (a) 100% corn cobs, (b) 75% corn cobs and

25% chicken feathers, (c) 50% corn cobs and 50% chicken feathers, (d)

75% corn cobs and 25% chicken feathers, and (e) 100% chicken feathers.

The One-Spot Case Study was employed in this research study. The

research design consisted of one group. It was exposed to a treatment

and after which given a post-test. The commercial activated carbon,
Diatabs was used as a positive control.

: : iptive
The mean and standard deviation were used as descrip

y ANOVA and Scheffe Test were used as

Statistical tools. The One-Wa

inferential statistical tools.



The raw materials
als were Sathered fronm different plantations and
ltry farms, after whicp Charred ang activated

The finished
product was then Subjecteqd to

Subsequent testing and analysis.
Manufacture of the

roduc
Product ang Subsequent testing were done at
the PSHS-WV Research Lab

oratory, in a Period of 3 months.




Chapter 2

Review of Relateq Literature

ChApMOt e divided into 5 pParts, Namely: Carbon, which
discusses the element, isg the main Component of the activated carbon

to be produced in this Study; Charcoal, the Specific form of carbon to

pe produced; Corn, the plant frop which the corn cobs, a component of

the product of this study comes from; Feathers, which discusses the

other component of the product of the study; Adsorption, the main use

for activated carbon.

Carbon

Carbon is a nonmetallic element found widely in nature. The

sixth most abundant element in the universe, carbon plays an essential

role in the thermonuclear “burning” of hydrogen in the hotter stars.

On earth, carbon is found mostly in native form and in compounds with
other elements, making up about 0.2% by weight of the Earth’s crust.
The element is found in its purest form as diamond and graphite, in
less pure form as constituent of natural coal, coke and charcoal
(Grolier International Encyclopedia, 1991).

Carbon has the unique ability to link with other carbon atoms to

form chains and rings. This property leads to an almost infinite



Compounds,

the most common being those containing

The first carbon Compounds were identified in

? the beginning of the 19 century, and therefore the

opedia, 1990),

the forms of carbon has its own Specific character;

has its own particular application.

All are products of

/
|
=

‘ather forms of decomposition of organic compounds. Coal

mple, are used extensively as fuels; carbon is used as

d filtering agent, as fuel, and in the manufacture of

ddition to its uses in making inks, carbon papers,
S, and paints, carbon black is also used in tires to

lng qualities (The New Encyclopedia Britannica, 1993).
Charcoal

" carbon is produced by heating organic materials
ir. Wood charcoal is used
s, in the absence of a

) charcoal is used to adsorb gases or purify

 Reference Encyclopedia, 1993).

L OU

solid product obtained when carbonaceous
S,

o i inous coal are
- at' ox bitumin
lulose, wood, pe

the chief fuel
: charcoal was
 absence of air.
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in blast furnaces, as well as

158G+

in ql :
glassmaking, blacksmithing, and

:5;w3:king (Grolier International Encyclopedia 199
’ ).

plackish residu 1S 1 i i
h e Cor Slstlng Of lmpure Carbon Obtained b )
Y remOv;hg

+ne volatile constituents of animal and
i vegetable subst
ances. A porous

solid, 1t burns without flame or smoke.

It is obtained by the

imperfect combustion of organic matter. Various kinds are produced
uce

srom wood, sugar, bone and coal (21% Century Universal Encyclopedia

The use of special manufacturing technique results in highly
porous charcoals that have surface areas of 300-2000 sq. meters per

~ram. Those so-called active, or activated, charcoals are widely used

gram.

+o adsorb odorous or colored substances from gases or liquids, as in

LV

ication of drinking water, sugar, and many other products, in the

purif

recovery of solvents and other volatile materials, and in gas masks

for the removal of toxic compounds from the air (The New Encyclopedia

Britannica, 1993).

corn

; ; Vo
Corn is the cereal plant of the grass family Graminae. It is a
MMual, tall, with thick stalks and proad leaves. The male

: i cence,
‘iflorescence is on top of the stalk and the female inflores

! called shucks
develop into the ear are enclosed in the leaves,
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£ along the sides of the stem. The white, yellow,

’,the Cob (21°* Century Universal Encyclopedia) .

! On the New Worlg during 1492, but the plant was
in all its Present forms,
th America.

16

by the Indians of
Seed grains of Indian maize, brought to

century explorers, were Planted and thrived

M¢1§me world. Since the 1930’s,

the development of

3 of corn has resulted in greatly increased yields

Today, corn is considerably larger in cob size

cernational Encyclopedia, 19911
*ts of the corn plant are

used in the industry.

- paper and wallboard; husks are used as filing

7?5@ for fuel, to make charcoal, and in the
solvents. Corn grain is processed by wet
grain is soaked in a dilute solution of

» ing, in which the corn is exposed to the
)y fermentation, in which cornstarch are
is employed to convert the sugar to
sdia Britannica, 1993).

‘* [§gm@ees of furfural, liquid used in

nol-formaldehyde plastics, refining

s from petroleum, and purifying
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> in the pProduction of Synthetic rubber. Ground corn cobs are
s a soft-grit abrasive. Large, whole cobs from a special kind
_;f»‘COb Pipe’ corn, are used for pipes for smoking tobacco (Funk

‘i 1ls New Encyclopedia, 1990) .

Feathers

typical feather consists of a central shaft (rachis) with

ired branches (barbs) forming a flattened, usually curved
he vane.

The barbs posses further branches, the barbules,

‘barbules of the adjacent barbs are attached to one another by

iffening the vane (The New Encyclopedia Britannica,

19198} .

ather is a specialized epidermal outgrowth unique to the

1s composed of pigments and keratin, a protein that

horny substances such as hair, nail, claws, and hooves.

htweight and flexible, feathers cover and shape the bird’s

C

flying possible, and serve as attractive displays in

d mating rituals, provide balance, protective coloration
on (Grolier International Encyclopedia, 1990).

Ave been used by humans in three principal ways, as
LS, in upholstery and bedding, and as ornaments in

tumes (Funk and Wagnalls Encyclopedia).
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i Adsorption is the Process of taki
4 n
» 1liquid of the atoms,

prous or finely divideq Solids cap hol

d more adsorbate because of the
slatively large surface €Xposed

F
(Funk ang Wagnalls Encyclopedia,

Summary

The gathered literature listed above clearly Supported the
sibility of the production of activated carbon from corn cobs and

.}au feathers. It also stated the importance of the use of

A

livated carbon, which clearly sustained the significance of this
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.orn CoObS and chicken feathers,
(&

jctivated carbon uSIRgREDONREDRD Cobs, 754 corn cop
S and 25% Chicken

feathers, 50% ‘corn’ cRbEREEETS Chicken feathers 75%
’ Corn cobs ang

)54 chicken feathers, and 100% chicken feathersg Al
) . SO, it sought to

‘ d compare the Methy]
determine an yleéne Blue valyeg of
the aforemention
ed

ratios.

It was hypothesized that there ig NO significant diff
erence

petween the Methylene Blue values between samples.

Research Design

The One-Spot Case Study was employed in this research study. The
research design consisted of one group. It was exposed to treatment

ind after which given a post-test. The commercial activated carbon,

Diatabs was used as a positive control. In this study, the corn cob

d chicken feathers, in their different ratios, were activated. The
“llvated carbon was then tested for their Methylene Blue values.

) : n cobs
The independent variable was the different ratios of corn ¢

. lene Blue
and chicken feathers. The dependent variable was the Methyle

Va
lues of the activated carbon products.



-

PHILIPPINE SCIENCE HIGH SCHOOL WESTERN VISAYAS

Dofia Lawaan H. Lopez Campus
lloilo City

Chapter 3

Research Design and Methodology

This st i
udy aimed to Produce and analyze activated carbon from

n cob i
cor S and chicken feathers, Specifically, it aimed to produce

activated carbon using 100% corn cobs, 75% corn cobs and 25% chicken

feathers, 50% corn cobs and S0% chicken feathers, 75% corn cobs and

25% chicken feathers, and 100% chicken feathers. Also, it sought to
determine and compare the Methylene Blue values of the aforementioned
ratios.

It was hypothesized that there is no significant difference

between the Methylene Blue values between samples.
Research Design

The One-Spot Case Study was employed in this research study. The
research design consisted of one group. It was exposed to treatment
and after which given a post-test. The commercial activated carbon,

Diatabs was used as a positive control. In this study, the corn cob

and chicken feathers, in their different ratios, were activated. The

activated carbon was then tested for their Methylene Blue values.

The independent variable was the different ratios of corn cobs

and chicken feathers. The dependent variable was the Methylene Blue

values of the activated carbon products.
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Methodology

Materials and Equipment

The materials used in this study were corn cobs, chicken

feathers, KOH, Methylene Blue solution.

The equipment used in this study were the furnace, mortar and
pestle, petri dishes, test tubes, stirring rod, pH meter, filter

paper, colorimeter, and a digital top balance.

Site of Experimentation

The charring of corn cob and chicken feathers was conducted at
Hamtic, Antique. Carbon activation and activated carbon testing were

done at the Philippine Science High School Science Research

Laboratory.

Gathering of Materials

The corn cobs and chicken feathers were obtained from corn
plantations and poultry farms, respectively in Leon, Iloilo and
Makato, Aklan.

Production of Char

The char produced using corn cobs and chicken feathers was of

five (5) different ratios, each ratio was charred at a temperature of

400 °C for thirty (30) minutes, in the absence of air using a furnace.
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After which,

1t was discharged ang allowed to cool at room

temperature. The char produced was then pulverized and screened.

Activation of Char

The pulverized char was placed in a covered crucible, then mixed

with KOH, the activating agent, and charged into the furnace. The

mixture was then heated at a controlled temperature for 10 minutes,

then discharged and cooled at room temperature. The resulting sample

was leached with hot water, boiled and filtered. The residue, the

activated carbon, was washed with hot water until the washing is pH 7.

The collected activated carbon was dried.

Testing of Activated Carbon Products

Methylene Blue Value (MB). The Methylene Blue value was measured

by the colorimeter. About 2.0 g sample of activated carbon was placed
in a stoppered glass flask. 3 mL of standard Methylene Blue solution
was added to the sample. The activated carbon was allowed to adsorb
the color of the Methylene Blue for two weeks. The adsorbance of the
final solution was measured by the colorimeter. The Methylene Blue

value sample was expressed as mg/g.
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Statistical Data Analysis

Statistic '
tcal tools were used to treat the data gathered from the
study, 'he mean and 8tandard deviation were used as descriptive

statistical tools. The

One-Way Analysis of Variance (ANOVA) and
Scheffe Test were used as inferential statistical tools.

Descriptive Statistics

Mean. The mean was used to determine the average Methylene Blue

values of the five (5) samples of each treatment and the commercial

activated carbon.

Standard Deviation. To determine the dispersion of the Methylene
Blue values of the means of the five samples for each of the five

samples for each treatment and the commercial activated carbon, the

standard deviation was used.

Inferential Statistics

One-way ANOVA.

The One-Way Analysis of Variance (ANOVA), set at
0.05 alpha level of significance was employed to determine the
significance of differences in the Methylene Blue values of the

activated carbon produced from five preparations and the commercial

activated carbon.

for e =7t -
he 4 S wed
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Chapter 4

Results

This study aimed to produce and analyze activated carbon from

corn cobs and chicken feathers, Specifically, it aimed to produce

activated carbon using 100% corn cobs, 75% corn cobs and 25% chicken

feathers, 50% corn cobs and 50% chicken feathers, 75% corn cobs and

25% chicken feathers, and 100% chicken feathers. Also, it sought to

determine and compare the Methylene Blue values of the aforementioned

ratios.

It was hypothesized that there is no significant difference

between the Methylene Blue values between samples.

Production of Activated Carbon from Corn Cobs and Chicken Feathers

The activated carbon produced from corn cobs and chicken feathers

showed effectiveness as shown by their Methylene Blue values.

Under each proportion, three samples were made of the activated

carbon, each sample weighing 2 grams in total.

Methylene Blue Values of Activated Carbon Products

The Methylene Blue values of the different proportions of
~ ACtivated carbon products were measured by the adsorbance of the

Colorimeter. The adsorbance indicates the amount of color adsorbed by
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the activated carbon; the lower the ads

sorbance, the greater the

ability of the activated carbon to decolorize

Aamong the different ratios of corn cobs and chicken feathers, the

258 corn cob: 50% chicken feather ratio of the activated carbon
achieved the highest value at 0.707667. The lowest adsorbance value
was acquired by the commercial activated carbon, Diatabs.

The results showed that the activated carbons produced are

proficient adsorbers of Methylene Blue.

Table 1 shows the data.

pifference in the Methylene Blue values of the different ratios of

corn cobs and Chicken feathers

The One-Way ANOVA showed that there was no significant difference

in the Methylene Blue values of the different ratios of corn cobs and

chicken feathers, as reflected by F (5)= 0.325, p > 0.05.

Table 2 shows the data.




cobs and chicken feath

€rs compared with the commercial activated

carbon
Categor |
i N Mean SD
|
Diatabs 0.01 0.0078 j
50% CC: 50% CF 0.384333 0.4392 ,'
@58NCC: 25% CF 0.05 0.034 1
100% cC 0.132 0.059
EOSICC: 75% CF 0.707667 0.850004
100% CF 0.308611 0.483681
%ELANOVA of the differences in the Methylene Blue values of the
K rent activated carbon ratios
Sum of Mean
Squares df Square F Sig.
1.256 B 0.251 1.306 0.325
2.308 1 0.192
3.564 ¥
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Chapter 5

Fi i :
indings, Conclusions, and Recommendations

This study aimed to produce and analyze activated carbon obtained

from corn cobs and chicken feathers.

Specifically, it aimed to:

1. produce activated carbon from (a) 100% corn cobs,

(b) 75% corn cobs and 25% chicken feathers, (c) 50% corn cobs and

50% chicken feathers, (d) 75% corn cobs and 25% chicken feathers, and
i (e) 100% chicken feathers.

2 determine the Methylene Blue values of the aforementioned
ratios used in the production of activated carbon.

3. compare the Methylene Blue values of the aforementioned ratios
used in the production of activated carbon.

It was hypothesized that there is no significant difference in the
Methylene Blue values among the different ratios of corn cobs and

chicken feathers used for the production of activated carbon.

Findings
This study was able to establish the following findings based on
the data gathered:

1. Corn cobs, chicken feathers, and the combination of both were

. effective raw materials for the production of activated carbon product.
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2. The One-Wa i 7
¥ Analyeis of Variance proved that for all the

tions of acti

propor tivated carbon Products from corn cobs and chicken
rs, as well .

feathers, as the commercial activated carbon, Diatabs, the

Methylene Blue values showed no significant difference

conclusion
conclus1On

From the findi i
indings of this study, the following conclusions were

drawn:

The production of activated carbon products from corn cobs and

chicken feathers was feasible. The products were tested and found to

have commendable results.

The activated carbons produced from different proportions were as
effective as the commercial activated carbon, Diatabs, as measured by

their Methylene Blue adsorption values.

Recommendations

Basing on the data and conclusions we have obtained from this
study, the researchers seek to recommend the following:

That corn cobs and chicken feathers be used in the manufacture of
activated carbon.

That other properties of activated carbon, such as the Benzene
Gas adsorption value and the surface area, be tested on activated

carbon made from corn cobs and chicken feathers.
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