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Purpose of the project

2019 was a year in which we witnessed a tragic series of events. The burning down of the Amazon
rainforest. At the beginning of 2020 the Australia wildfires occurred. The result of these tragic
events are thousands of animal species going extinct, millions of burned down trees, and record
high global CO2 emission level. However there are also other factors which are harmful for our environment and present a direct danger to our very existence. One of these factors is the methods that
we humans use for writing. The purpose of this project is lowering the amount of trees being cut, and
the total plastic production used for pens and pencils by finding a new ECO friendly, affordable and
safe way of writing.

Introduction
One of the questions I faced while making this project was the actual number of pens and pencils
being used on a global level. Since there is no such information available , in order to facilitate my
project development, I conducted a survey in Yahya Kemal College regarding this question.
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Hypothesis
1. There will be lead in the tip of the infinite metal pen.
2. The lead particles can be contained/neutralized by using an encapsulant
(lead lock).
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*Materials used
Most of the materials used in this experiment were quite basic. The common ingredients used for
this experiment were:
 3 Cotton swabs (“q-tip”)
 4 Disposable plastic cup
 1 Small metallic plate
 Rubbing alcohol (a.k.a.: ethanol—72%)
 Water (de-ionized)
 Vinegar (white)
 Beaker
 Safety glasses
 Gloves
 Mask with filter
 Measuring scale (Digital)
 2 metal spoons
 Infinite metal
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As a beginning to this project I decided to find almost all know ways of writing, while listing their
pros and cons in several different categories. I eliminated all the outdated methods of writing.
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The answer to this question is the infinite metal pen. This pen was first invented by an Italian design
firm named Pininfarina©. The first version of this pen was introduced in 2015 and priced at 1895$.
Later versions of this product had a price more than 10 times lower, 120$. And recent ones have been
documented with a price of up to 3$. So why has no one started using it yet? Well, there is one major
drawback. There are rumors that the metal alloy that oxidizes the paper contains lead, therefore
presenting a danger to all users. So, I decided to find a way to prevent the lead particles from seeping out of the alloy.
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NOTES:
*A minimum of 10 students/teachers/
professors were inspected per grade.
*All surveys were taken anonymously.
*It is taken into an account that some
students may not carry pens or pencils
to school.
*The average results were circled to
the nearest whole number for practical
and visual purposes, plus the fact that
someone can not posses half a pen or
pencil.
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However, the main chemical used for proving the presence of lead in a metal alloy is sodium rhodizonate. We had a lot of trouble finding this indicator but after 2 long months, 12 private laboratories,
3 faculties and many phone calls later, we finally managed to find it from the forensic laboratory of
MVR.

Pre – experiment

During

After

*Data and analysis
*Procedure
Lead Detection Procedure
*Before I started with the experiment I put on a mask with a filter and gloves for safety purposes.
Then I did the experiment in this exact order.
1. I lightly soaked a cotton swab with rubbing alcohol and rubbed it against the tip of the infinite
metal pen for about 1 minute.
2. Then I Let the swab air dry so that alcohol evaporates.
3. In a cup I mixed a small pinch of Lead Indicator with 60 ml of water. I labeled this solution –
“Indicator”. The indicator had a vibrant orange color
4. In another cup I mixed a drop of the Indicator solution with a drop of vinegar. The resulting drop
solution mixture was colorless with a small tinge of yellow.
5. I dipped the dried swab into the drop solution mixture and allowed it to soak up the liquid. If Lead
is present on the swab a pink-red coloration should appear on it within 1-10 minutes (depending on
the Lead concentration).
6. I Repeated steps 4 and 5 with a clean (untreated) swab that served as a reference to help distinguish the color-change.

STEP 1:
STEP 2:

STEP 3:
STEP 4:

After waiting for 10 minutes, the swab that was
rubbed against the surface/tip of the metal pen did
not change its color to a light pink/pale red coloration. It did after 1 hour. Therefore our first hypothesis
was proven. After applying an encapsulant and repeating this test, the third swab did not change its
color thus proving that the using the encapsulant is
an effective way of preventing the lead particles from
escaping the alloy.

Discussion
So after having gathered all this data. What are the actual benefits from this project. As previously
mentioned, 285 surveys were conducted in Yahya Kemal College. At the moment we conducted this
survey was conducted a total of 1006 pencils and 783 pens were found. Divided by the total number
of surveys taken, it turns out that the average student/professor in our institution in our institution
had 4 pencils and 3 pens at the moment of the survey. The average price of a pencil is 1.20$, and the
average price of a pen is 1.80$. Given that an average student uses about 3 pencils/pens per week,
that is 144 pencils/pens per year. This means that the average student spends around 173$ - 259$
per year only for buying pens and pencils. From an economical aspect
Using the infinite metal pen would save one average student 170$ - 256$ per year, considering that
the price of an my infinite metal pen costs 3$, including the protective encapsulant layer. Looking
from an environmental aspect it would also benefit the reduction of plastic production, and trees
being cut down each year. An average sized tree can make up to 170 000 pencils. This means that 1
tree is being cut down for 1180 students per year. According to UIS data sets, the estimated number
of students in primary and secondary schools in 2014 was 1.29 billion students. Hence, in 2014, 1 093
220 trees were cut down only for pencils. Moreover, the infinite metal pen could save up to 1 100
000+ trees from being cut down, each year. When it comes to plastic production by use of pens, 60
average sized plastic parts of pens make up 1 kg of mass. Consequently 21 500 000 kg of plastic are
used each year for the plastic parts of pens. Therefore, all of this production could be lowered down
to 0 (21 500 000 kg less plastic being produced each year.
These values are estimations based on related information available online.
No exact number can be given because of the different shapes and sizes of pens and pencils.

Conclusion
STEP 5:

STEP 6:

This project will safe millions of trees from being cut down and tens of millions of tons plastic being
produced each year on a global level. This will indirectly reduce the CO2 emissions as major target
within the EU strategy in the framework of fighting climate change. The transition to a climateneutral society is both an urgent challenge and an opportunity to build a better future for all. Up to
2020, EU Member States has been committed to ensure that greenhouse gas emissions from land
use are compensated by an equivalent absorption of CO2 , by incorporating land use and forestry into the EU's emission-reduction efforts for the first time. Boosting policy development related to saving of global forests cut is part of the puzzle for reducing greenhouse gas emissions to the target by
at least 40% by 2030 compared to 1990 levels. I strongly believe, this is achievable with contribution of all young individuals as a part of the society.
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