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Abstract

Thisresearch aimsto give new knowledge of new materia's specifically permanent ink. Researchers are devel oping ink
from car soot whichis very significant and very useful to our daily lives but some instances can affect our research. Thisresearch
also aims to provide people with an affordable permanent marker. By pursuing this research and hel ping the researchers, it will
help the environment lessen air pollution which is one of the mgjor problems worldwide. In making the marker, the researchers
must find al the parts of the marker needed. Most importantly the researchers are obliged to collect al soot as much as possible
and produce ethanal that is proportional to the soot. As expected in thisresearch, the researchers must produce permanent markers
which the researchers did. The permanent marker resulted in good opacity and a good result in the air-dry test. The rougher the
paper, the more it consumes time to make the ink completely dry and cannot be removed by rubbing it. This research produces

an affordable and eco-friendly permanent marker.
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INTRODUCTION
1. Background of the Study

Today, People experience serious health risks and environmental damage. Pollution isthe main cause of it. Soat, the
word “soot” sounds so simple but not harmless. Soot is anything but simple yet it is certainly not harmless. When interacting
between soot and flow of the phenomena in terms of flames, and fundamentals of the mechanism of soot when it comes to
formation, oxidation, and nucleation, compared to the gaseous combustion of products, soot exhibits unusual effects. Soot has
asmall mass diffusion of velocities. Soot includes fine black particles, composed of carbon and it is produced by incompl ete
combustion of coal, oil, wood, or other fuels, it may also contain acids. Soot particles are extremely tiny 2.5 micrometres
smaller in diameter. It issmaller than dust or mold. Thisiswhat makesit interesting because soot is suitable for having agood
side when ink will benefit alot. In making permanent ink, solvent isthe key. Thisliquid carrier is needed to dissolve the ink

colorant and resin to pass through the siphoning so that it will produce ink. Ink solvents should be non-polar like xylene, of

1JRP 2023, 137(1), 255-264; doi:.10.47119/IJRP10013711120235703 WWW.ijrp.org



Johannah Bogar / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

256

course, people discovered something that can be suitable for kids. Oncethisliquid ink is applied to the paper, the solvent will
evaporate into the air leaving only the colorant and resin. If we settle for thisresearch, this can help our environment to lessen
its damage because the things researchers do are eco-friendly. When it comes to finances, for getting soot there would be no
money involved because it’s a waste and people know that soot isawaste and one problem of our society worldwide. Interms

of its size and itstoxic composition, even though soot is dangerous. It that can be turned into something useful.

1.1 Statement of the Problem
Researchers are devel oping ink from car soot which is very significant and very useful to our daily lives. However,
some instances can affect our research.
1.1.1 MAJOR PROBLEM
I's soot suitable for making a permanent marker that comes from a processed carbon-based pigment?
1.1.2 MINOR PROBLEM

Air Dry and Opacity of the Ink. The correct formulation of theink.

1.3 Hypothes's

Using black car soot can be processed to be a carbon-based pigment for making permanent ink.

1.4 Significance of the Study

Theresult of the study will lead people to get and afford a permanent marker and help the researchers get more soot
and produce lots of markers. This study will benefit the environment by collecting soot that can cause air pollution which
harms the environment. If the researchers collect a lot of soat, it can lessen the pollution. Air pallution is one of the major
problems in the world because it will continuously harm the environment if we do not avoid burning specific fuels and if we
continue to smoke. This study will also help the students so that they will not be obliged to buy expensive permanent markers.

This study will lead the researchers to make cheaper markersthat can be used by society.

1.5 Scope and Limitation
This study is about the use of Car soot to make a permanent ink with the correct formulation. The researchers will
collect the car soot by using a can. Dueto time constraints, the researcherswill only mix the collected car soot with the binder.

Totest theink isto know if the viscosity of theink is correct.
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1.6 Definition of Terms

Lubricant - is a substance that is used to control (more often to reduce) friction and wear of the surfacesin contact
with the bodies in relative motion. Depending on their nature, lubricants are also used to diminate heat and wear debris,
supply additives into the contact, transmit power, protect, and sedl. A lubricant can bein liquid (oil, water, etc.), solid (graphite,
graphene, molybdenum disulfide), gaseous (air), or even semisolid (grease) forms. Most of the Iubricants contain additives
(5-30%) to improve their performance.

Solubilizers - When something is soluble it meansit can be dissolved in water. Solubilizers asthey relate to making
cosmetics, help to make otherwise insoluble liquids soluble in water. Solubilizers are way too different from emulsifiers.

Surfactants - Surfactants are one of many different compounds that make up a detergent. They are added to remove
dirt from skin, clothes, and household articles, particularly in kitchens and bathrooms. They are also used extensively in
industry. The term surfactant comes from the words surface active agent.

Particulate matter - is the sum of all solid and liquid particles suspended in air many of which are hazardous. This
complex mixture includes both organic and inorganic particles, such as dust, pollen, soot, smoke, and liquid droplets.

Fluorescent - surface, substance, or color hasavery bright appearance when light isdirected onto it asif it isshining
itsdlf.

Adhesion - the action or process of adhering to a surface or object; an abnormal union of membranous surfaces due
to inflammation or injury.

Fir - an evergreen coniferous tree with upright cones and flat needle-shaped leaves, typically arranged in two rows.
Firsare an important source of timber and resins.

Oxidation - the process or result of oxidizing or being oxidized. Oxidation isthe loss of dectrons during a reaction
by a molecule, atom, or ion.

Diffusion - process resulting from random motion of molecules by which thereis a net flow of matter from aregion
of high concentration to aregion of low concentration. A familiar exampleis the perfume of a flower that quickly permeates
the till air of aroom.

Nonpolar - isatype of chemical bond that exists between two atoms. This bond is formed when electrons are
equally shared between two atoms (usually nonmetal s bel ong to the p-block in the periodic table). These bonds can be either
formed between two identical atoms or between different atoms. It istermed as nonpolar because the differencein
el ectronegativity (tendency to accept bond pair of electronstowardsitself) is negligible. Hence thereis an absence of the

separation of charges between the two atoms.
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Polyesters - Polyesters are polymers formed from a dicarboxylic acid and a diol. They have many uses, depending

on how they have been produced and the resulting orientation of the polymer chains.

REVIEW OF RELATED LITERATURE
1. Car Soot

Soot is a black powdery or flaky substance consisting largely of amorphous carbon, produced by the incomplete
burning of organic matter. Car is one of the most popular kinds of transportation in the world and alot of people owned one
or more. This car releases smoke which affects the environment, but there are alot of ways that can be used to prevent the
destruction of our environment and make all these bad substances useful in our society. Carsneed to use fuel to operate. When
the fuel burnsin the piston of the engine, it releases the same kind of waste products. One of the waste products that will be
released by the engineis carbon dioxide and this carbon dioxide will be the waste material (soot).
2. Permanent Ink

Permanent ink is used to create permanent or semi-permanent writing on an object. It’s also used in daily life mostly
with students, office workers, and many more because it is much convenient and trustworthy to use instead of using pencils
that need to have a sharpener just to use but in inks you just wait until it is empty. There are different types of permanent ink
for example ballpoint pen ink, drawing pen ink, fountain pen ink, rollerball penink, and gel penink. First is ballpoint pen ink.
It isan ink containing oil-based solvent and pigment for color. Second is drawing pen ink an ink for drawings. It is water-
based and contains dye rather than pigment for colors. Third is the fountain pen ink like drawing ink, but has a refillable
cartridge that holds a small quantity of fountain pen ink which eliminates the need for dipping the pen in ink. Fountain pen
ink is water-based and contains dye for color, but aso contains a surfactant that controls the flow of ink when the nib comes
in contact with the paper. Fourth therollerball pen ink iswater-based or gelled and requires less pressure on therollerball tip
to write. The last oneis gel pen ink which contains colorful pigment suspended in a thick, water-based gel. The ink comes
composed of solvents, pigments, dyes, resins, lubricants, solubilizers, surfactants, particulate matter, fluorescents, and other

materias.

3. Permanent Marker
All permanent markers are, essentially, hollow plastic tube that is airtight, save for a single opening at one end. This tube
encases along stick of porous, sponge-like materid, which protrudes slightly out of the opening (the tip of the marker). There

isan absorbent insgde thetube that issaturated with ink. When Ink dries or evaporates, a siphoning effect drawsink insgdethe
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tube. Permanent marker ink is composed of three elements: a colorant, a solvent, and aresin. The pigment dye or colorant
gives theidea of color. Whether black, blue, red, neon yellow, pink or any other hue, the colorant iswhat you see when you
look at aline made by a permanent marker. The main difference between dyes and pigments is that dyes are water-soluble
while pigmentsare generally insolublein water or non-polar solvents unlessthe pigment isground into very, very fine powder.
Then, one of the most important thoughts in making this is the solvent. Mainly, people now used markers and used xylene as
a solvent but it switched to aless toxic acohol. The solvent automatically evaporates and leaves solvent resin only. Resin is
a glue-like polymer; ink resin ensures that ink colorant "sticks' to paper once the solvent evaporates. The biggest difference
between permanent and non-permanent markersliesin theink resin.

3.1 Exhausts

A car exhaust system reduces the emissions of a car by releasing them through the pipe. It is carefully designed to carry the
toxic green gases away from the engine. It releases exhaust gases such as hydrocarbons, carbon monoxide, and nitrogen
oxides. It consists of the burned gases and particulates that are created by the engine Exhaust gases leave the engine under
extremely high pressure. It frees up some power in your engine for a quicker and more efficient path for exhaust gases to
escape. It allows the engine to breathe better to create more smoke. It controls noise and directs exhaust fumes away from the
passengers. It also releases black smoke that is caused by burning too much fuel that can be checked through the air filter or
clogged fuel. Black smoke is usually easy to fix but burning unnecessary fud can affect the fuel economy

3.2 Solvent (Ethanol)

Ethanol isnaturally produced by the fermentation of sugars by yeasts. Ethanal isflammable and volatile. 1t’s a colorlessliquid
with a dlight characteristic odor. It also has medical applications as an antiseptic and disinfectant Ethanol iswidely used as a

chemica solvent.
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CONCEPTUAL FRAMEWORK

Turning Car Soot into Permanent Ink

'

Other factors and sources that can affect the permanent ink

|

To produce a permanent marker

!

Components of a Permanent Marker

A 4

Ethanol and car soot as some of the most important ingredients of a permanent ink

'

Other studies on how soot can be a great substitute for the main source of permanent ink

Fig 1. Conceptual Framework for making the marker

Materialsand Methods

MATERIALS QUANTITY
Car Soot Sthsp
Solvent (Ethanol) 500 ml
Siphon 1lpc
Container of theink 1pc
Container of the soot lpc
Carver 1pc
Large Bowl lpc
Gloves 6 pars
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Polyester 1pc
Plug 1pc
Body 1pc
Wadding 1pc
Tip 1pc

Tablel. (a) left column indicate the material s needed (b) right column indicate how much materials needed per material

Procedure

1. Gather dl the materials

- All the materials must be ready and cleaned

- Everything has to be ready to be used

2. Sanitizethe gloves

- Sinceit isa collection of waste materid, theresearchers need to use gloves for protection and sanitary
purposes

3. Get the carver and carve all the soot from the exhaust.

- The soot sticksin the exhaust, then a carver must be used

4. Place the carved soot in the large bowl (5 thsp of car soot) - The soot collected is already ready for the mixing part.
5. Provide or get an ethanol (500 mL)

- The ethanol or the solvent isneeded for this procedure

6. Mix the ethanal with the carved soot. (50 mL of Ethanol and 5thsp of Car soot)

- Solvent will dissolve the solute

7. Transfer the final mixture to the polyester

- Thefinal product (ink) istransferred in the polyester for thetests

8. Combinetheink-filled pol yester and assembleits partsto form the marker.

- Theink isready to be used (3.5mL of Ink)

- Thetestswill be done by using the end product
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Different Types of Writing Surface

Table2-3.5mL of Ink (Bond paper)

Air Dry Opacity

Trial 1: 24.70 seconds Matte Black
Trial 2: 19.45 seconds Matte Black
Trial 3: 26.86 seconds Matte Black

Table 2: Shows the following results of the ink when applied to the Bond Paper. The table
shows the time for each trial. Every trial still has the same opacity based on observations.

Table3-3.5mL of Ink (Oslo Paper)

Air Dry Opacity

Trial 1: 31.79 seconds Matte Black
Trial 2: 29.11 seconds Matte Black
Trial 3: 34.04 seconds Matte Black

Table 3: Shows the following results of the ink when applied to the Oslo Paper. The table
shows the time taken to dry the ink. Each trial still has the same opacity based on observations of the

researchers.

Table4 - 3.5mL of Ink (Manila Paper)

Air Dry

Opacity

Trial 1: 9.28 seconds
Trial 2: 12.22 seconds
Trial 3: 9.88 seconds

Matte Black
Matte Black
M atte Black

Table 4: Shows the following results of the ink when applied to the Manila paper. The
table shows the results of the air-dry test. The opacity remains the same based on observations.

Table5-3.5mL of Ink (Watercolor paper)

Air Dry

Opacity

Trial 1: 28.09 seconds
Trial 2;: 27.86 seconds
Trial 3: 18.32 seconds

M atte Black
M atte Black
M atte Black

Table5: Showsthe following results of the ink when applied to the Water color paper.

Every trial show that the opacity remains consistent.
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Table6—3.5mL of Ink (Illustration Board)

Air Dry Opacity

Trial 1: 15.58 seconds Matte Black
Trial 2: 18.61 seconds Matte Black
Trial 3: 16.79 seconds Matte Black

Table 6: Shows the results of the ink when applied to theillustration board. The table
shows the results of every trial. The Table shows that the opacity remains the same.

DATA TABLE
3.5mL of Ink 50 mL of Ethanol 5tbsp. of car soot
DATA ANALYSIS
Type of paper Air Dry Opacity Trials
used
Bond Paper Mean: 23.69 Matte Black 1% — 3rd
Sd=3.81
Osdlo Paper Mean: 31.65 Matte Black 1st - 3rd
Sd=38.81
Manila Paper Mean: 10.46 Matte 1st - 3rd
Black
Sd=1.55
Water color Paper  Mean: 24.76 Matte Black 1st - 3rd
Sd=5.58
[llustration Board  Mean: 16.993 Matte Black 1st—3rd
Sd=1.53

Findings, Data, Results

The following tables present the opacity and air-dry test of the ink. The researchers came up with these tables
according to theresults and findings of the experiment. In table A, the marker contains 3.5 mL of ink and it was written on a
bond paper. The table shows the result of the air-dry test and the opacity remains the same based on observation. In Table B,
the marker contains 3.5 mL of ink and it was written on odo paper. The table shows the time taken to dry the ink. Each trial
till has the same opacity based on observation. In table C, the marker contains 3.5 mL of ink and it was written on a manila

paper. The table shows the results of the air-dry test. The opacity remains the same based on observations. In Table D, the
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marker contains 3.5 mL of ink and it was written on awater color paper. Thetable shows that the opacity of theink is till the
same. Ladlly, in Table E, the marker contains 3.5 mL of ink and it was written on an illustration board. The table shows the
results of every trial. The Table shows that the opacity remains the same. These results are gathered during and after the
experiment. In terms of the Air-dry test of the ink. Based on the observations of the researchers, the rougher the paper, the
more it consumes time to make the ink completely dry and cannot be removed by rubbing it. The manila paper has the

smoothest texture and the table above shows that this paper has the lowest time consumed in making theink dry.

Recommendations

Since this project has car soot, the researcher must have different sources of cars and different types of exhauds.
Thiswill help theresearchersto collect enough amount of car soot for the marker to be done. In terms of the marker container
that will contain the ink. It must be clean or the researchers must buy an empty maker container because thiswill be easier to

transfer the ink than recycling the used maker container.
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