
QUALITY MASKS: ABSTRACT

Ever since the outbreak of Covid-19, masks have been an 
essential need to survive during this pandemic. The question, 
however, is what kind of mask should one use to protect 
themselves during this pandemic? This question is very 
important because it could mean the very life or death of 
someone. This project is set out to answer the question, what 
mask has the best filtration, comfort, fitness, and air tightness?

For this test, there will be five different kinds of masks which 
will be assessed. These are the Disposable, KN95, Homemade, 
Lululemon, and Base Camp masks. These masks will be 
examined by assessing them in four different tests. These are the 
Filtration, Comfort, Fitness, and Air Tightness tests.

To summarize, the Disposable mask did the best overall from any 
other mask as it was the best in the Filtration and Comfort tests, 
and it was one of the best in the Fitness and Air Tightness tests.
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EXPERIMENTAL PURPOSE AND 
HYPOTHESIS

The aim of the experiment is assessing five different masks, which are the 
Disposable, KN95, Home-Made, Lululemon, and Base Camp masks. This is by 
testing them through filtration, comfort, fitness, and air tightness Tests. The 
goal is to find the best quality mask overall.

The hypothesis is that the Base Camp Mask will be the mask to pass all the tests 
because it seems to have the best filtration, fitness, comfort, and air tightness.



REVIEW OF LITERATURE: MASK 
INTRODUCTION

Masks are a face barrier that prevents respiratory droplets - droplets that travel 
into the air when someone coughs, sneezes, etc. - to catch on other people (CDC 
Paragraph 2) . Masks should be worn by people who are over the age of two, 
when in a public environment such as in planes, the market, or school (CDC 
Paragraph 6). Masks should also be worn around strangers and someone sick. 
Masks are effective because masks help people protect themselves and others 
around them from spreading respiratory droplets. Masks are effective even on 
people who are sick or if they are pre-symptomatic because masks are still able 
to protect others if the correct mask is worn (CDC Paragraph 3).



REVIEW OF LITERATURE: RELEVANCE OF 
STUDY AND IMPORTANCE OF TESTING MASKS

This study is relevant for multiple reasons. First, new 
variants of Covid-19 have spread across the world, killing 
many people, so it is extra important to wear the correct 
mask. Second, having the correct mask could not only save 
one life but many others’ lives, so it’s better to be cautious 
and mask up to save many lives. Third, to prevent new 
variants of Covid-19, the CDC says that “…vaccine 
effectiveness, and current vaccine coverage, layered 
prevention strategies, including wearing masks, are needed 
to reduce the transmission of this variant..” (CDC Paragraph 
15)

The importance of testing multiple masks is to find a 
concrete answer on what the best build and materials of a 
mask are needed for everyone to be safe.



REVIEW OF LITERATURE TYPES OF 
MASKS PT. 1

There are multiple types of masks that exist, but here are 
only some of the many kinds of masks. The N95 mask - a 
polypropylene mask with straps - is one of the most well-
known masks to date. These were created to protect not 
only the user but others as well, which isn’t always done in 
masks. These masks are usually used by medical 
professionals. The KN95 mask is very similar to the N95, 
and the only differences are that the National Institute for 
Occupational Safety and Health (NIOSH) has approved 
N95 masks but not KN95 masks (Tim Chan Paragraph 9), 
making N95 masks more limiting to consumers than KN95, 
although supplies are not as bad as how it used to be at the 
beginning of the pandemic.



REVIEW OF LITERATURE TYPES 
OF MASKS PT. 2

Disposable three-layered surgical masks - another polypropylene mask with 
straps - are also very well-known, but not as protecting. These masks have 
comparable protection as N95 masks but are not as consistently good at 
blocking droplets as N95 masks and can sometimes not fit well. However, they 
are more affordable and easier to find than N95 masks.

Cloth masks - masks which are made from many kinds of cloth, nylon, fleece, 
etc. - are so variable to just talk about one individually. These masks are good 
overall, but some droplets can escape from the mask from time to time, and 
some cloths can better protect than others.

Home-made fabric masks are exactly what they sound like they are, and these 
masks can be designed in almost any way someone could imagine. The quality of 
these masks depends heavily on what materials it has, if it has a nose wire and 
multiple layers, and if it fits snugly on someone’s face.



REVIEW OF LITERATURE: TYPES OF 
TESTS PT. 1

There are some ways to test masks properly, some easier than 
others. The duke study - conducted in 2020 - used a strategy 
where they used lasers and the “…laser beams created a sheet of 
light inside a black box in front of a hole in the box,” (Forbes 
Paragraph 4) while someone talked. The laser then tracked the 
spit made by the person talking and tested this with fourteen 
different masks, writing down the relative droplet count for 
each mask, with one standing for someone without a mask. In 
the study they concluded that the N95 mask did the best with a 
relative droplet count of nearly zero, and that fleece mask did 
the worst with a relative droplet count of 1.1, higher than 
someone without a mask. This is not very easy to do at home 
though, and there are others that do its job whilst being easy to 
do at home. According to the CDC, Northwestern University, 
and the University of Colorado Boulder, there are many ways to 
test a mask. For this study it includes the fitness, air tightness, 
filtration, and comfort tests.



REVIEW OF LITERATURE: TYPES 
OF TESTS PT. 2

The Fitness Test is where someone puts on a mask and test if the mask is not 
fitting snugly on a face. To test this, first breathe multiple times, trying to feel 
for any air coming through the sides of the mask or fogging up glasses. 
Afterwards, try to put fingers through any holes that separate the face and the 
mask (CU Boulder Today Paragraph 7).

The Air Tightness Test is where someone puts on a mask and holds up a candle 
in front of their face. They would then breathe multiple times trying to put out 
the candle, and if the candle goes out, then the mask does not have enough 
protection (CU Boulder Today Paragraph 6; Olivia Yarvis 0:37).



REVIEW OF LITERATURE: TYPES 
OF TESTS PT. 3 AND CONCLUSION

The Filtration Test is where a mask is molded into a cup-shaped manner. 
Someone would then pour 2.46 milliliters of water into the mask, trying to see if 
the mask soaks up or leaks the water (Olivia Varvis 1:35).

The Comfort Test is where someone puts on a mask and tests if it fits 
comfortably on their face. They would first feel if the straps tug too tightly on 
their ears. Then they would try to feel if the mask was itchy or warm. Finally, 
they would do an exercise where they would first breathe normally, then 
breathe deeply, move their head side to side and up and down, talk, bend over 
at the waist, and then breathe normally again. This test is important because the 
comfort of the mask dictates if someone wants to wear it (CDC Paragraph 101).

To summarize, the reason this study is important is because there are so many 
types of masks out there, and with these test procedures we can easily see which 
mask is the best and what we can survive on during the pandemic.



MATERIALS

 Disposable Polypropylene 
Straps Mask 2x

 KN95 Polypropylene Straps 
Mask 2x

 Child Sized Handmade 
Cotton Mask with Ties

 Adult Sized Handmade 
Cotton Mask with Ties

 “Lululemon” Nylon and 
Lycra Headstrap Mask 1x

 “Base Camp” Adjustable 
Straps Cotton Mask 2x

 Candle

 Tap Water

 Measuring Cup

 Bowl

 Ruler

 Glasses (If possible)



PROCEDURES: FILTRATION TEST

 Filtration Test:

1. Put a mask into a cup shaped manner.

2. Pour 2.46 milliliters of water inside the mask.

3. See if the mask has started leaking the water. If not, 
pour more milliliters of water until either the mask 
starts leaking the water or after the tenth pour of 
water.

4. Record how many milliliters of water was poured 
into the mask and what kinds of reactions happened 
with the mask and the water.



PROCEDURES: 
COMFORT 
TEST

 Comfort Test:

1. Put a face mask on a child.

2. Try to feel if the straps tug on the ears uncomfortably.

3. Try to feel if any parts of the mask are itchy.

4. Try to feel if the mask makes the face feel uncomfortably 
warm.

5. Perform seven different exercises for 15 seconds each. 
These are the following:

i. Breathe normally.

ii. Breathe deeply.

iii. Move head side to side.

iv. Move head up and down.

v. Talk.

vi. Bend back and forth at the waist.

vii. Breathe normally again. 

6. Put a face mask on an adult.

7. Repeat steps 2-5.

8. Record how tight it was, how itchy it was, how warm it was, 
and feelings after exercise for both child and adult.



PROCEDURES: FITNESS TEST

• Fitness Test:

1. Put a face mask and - if possible - glasses on a child.

2. Breathe multiple times, trying to feel for any air escaping from the top, sides, 

and bottom. Also – if possible - try to see if the glasses become foggy.

3. Try to put fingers through any holes separating the face and the mask on the top, 

sides, and bottom until they touch the mouth. Time when fingers reach the 

mouth.

4. Put a face mask and - if possible - glasses on an adult.

5. Repeat steps 2-3.

6. Record how many sides had air coming out and record how long it took for 

fingers to reach the mouth on the top, sides, and bottom for both child and 

adult.



PROCEDURES: AIR TIGHTNESS TEST

• Air Tightness Test:

1. Put a face mask on a child or adult.

2. Light a candle and hold it 30.48 centimeters away 
from your face.

3. Take in a deep breath.

4. Exhale into the candle, trying to blow it out.

5. Look at the candle to see if the fire was blown out.

6. If the candle didn’t get blown out, move 2.54 
centimeters closer to the candle and try again. Do this 
until the candle hasn’t been blown out even when 7.62 
centimeters away from it.

7. Record the distance it took to blow out the candle.



VARIABLES

Independent Variable:

The masks being tested, the amount of water put into a mask, the tester’s 
comfort after doing the comfort test exercise, and the distance between the 
tester and the candle.

Dependent Variable:

The filtration, fitness, comfort, and air tightness of a mask.

Control Variable:

The child or adult tester.



RESULT: 
FILTRATION 

TEST

Disposable 

Masks
KN95 Masks

Home-Made 

Head-strap Fabric 

Masks

Base Camp 

Adjustable-strap 

Cloth Masks

Lululemon Head-

strap

Masks

Number of 

milliliters to 

Soak

24.65 ml. 24.65 ml. 14.79 ml. 4.93 ml. 2.46 ml.

Level of 

Wetness

No leakage 

occurred.

Leaked a little at the 

seam after 24.65 ml.

Soaked after 2.46 

ml., but didn’t 

leak until 14.79 

ml.

Soaked after 2.46 

ml., but didn’t leak 

until 4.93 ml.

Soaked the water 

and started leaking 

at the seam 

immediately.

Filtration Test

Disposable Masks 24.65

KN95 Masks 24.65

Home-Made Head-strap Fabric
Masks 14.79

Base Camp Adjustable-strap Cloth
Masks 4.93

Lululemon Head-strap Masks 2.46
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RESULTS: 
COMFORT 

TEST

Disposable 
Masks

KN95 
Masks

Home-Made 
Head-strap 

Fabric Masks

Lululemon 
Head-strap

Masks

Base Camp 
Adjustable-
strap Cloth 

Masks

Child: 
Tightness

Not tight Not tight
Little to no 
tightness

Little to no 
tightness

Little to no 
tightness

Child: 
Itchiness

Not itchy Not itchy Not itchy Not itchy Not itchy

Child: 
Warmness

Warm
Little bit 
warm.

Little bit warm Warm
Little bit 

warm

Child: 
Feelings After 

Exercise

Feels the 
same

Little bit 
warmer

Little bit 
warmer and 

bottom strap got 
tighter.

Top strap got a 
bit tighter. 
Little bit 
warmer.

Little bit 
warmer

Adult: 
Tightness

Not tight
Little bit 

tight
Not tight

Little to no 
tightness.

Not tight

Adult: 
Itchiness

Not itchy Not itchy Not itchy Not itchy Not itchy

Adult: 
Warmness

Not warm Warm Little bit warm Not warm
Little bit 

warm

Adult: 
Feelings After 

Exercise

Feels the 
same

Tiny bit 
warmer

Little warmer Feels the same
Feels the 

same



Disposa

ble 

Masks

KN95 

Masks

Home-Made 

Head-strap 

Fabric Masks

Lululemon 

Head-strap

Masks

Base Camp 

Adjustable-

strap Cloth 

Masks

Child: 

Number of 

holes where 

air escaped

Holes on 

Sides

Holes on 

Bottom
Holes on Top

Holes on 

Top
No Holes

Child: Time to 

poke through 

mask: Top

Top: ≈2 

sec.

Bottom: 

≈1 sec.
Sides: 

≈½ sec.

Top: ≈2 

sec.

Bottom: 

≈1 sec
Sides: ≈1 

sec

Top: ≈1 sec.

Bottom: ≈2 

sec.

Sides: ≈1 sec.

Top: ≈2 

sec.

Bottom: 

≈½ sec.
Sides: ≈2 

sec.

Top: ≈1 sec.

Bottom: ≈1½ 

sec.

Sides: ≈½ 
sec.

Adult: 

Number of 

holes where 

air escaped

No 

Holes

Holes on 

Top: 

glasses got 

foggy

Holes on Top: 

glasses got 

foggy

Holes on 

Top: 

glasses got 

foggy

No Holes

Adult: Time to 

poke through 

mask

Top: ≈1 

½  sec.

Bottom: 

≈1 sec.
Sides: 

≈1 sec.

Top: ≈1 ½  

sec.

Bottom: 

≈1 ½ sec.
Sides: ≈1 

sec.

Top: ≈½  sec.

Bottom: ≈2 

sec.

Sides: ≈1 ½  
sec.

Top: ≈1 ½  

sec.

Bottom: 

≈1 ½ sec.
Sides: ≈2 

sec.

Top: ≈1 ½  

sec.

Bottom: ≈1 

sec.
Sides: ≈1 sec.

RESULTS: FITNESS TEST PT. 1

Fitness Test: Top

Disposable Masks (Child) 2

KN95 Masks (Child) 2

Home-Made Head-strap Fabric
Masks (Child) 1

Lululemon Head-strap Masks
(Child) 2

Base Camp Adjustable-strap Cloth
Masks (Child) 1

Disposable Masks (Adult) 1.5

KN95 Masks (Adult) 1.5

Home-Made Head-strap Fabric
Masks (Adult) 0.5

Lululemon Head-strap Masks
(Adult) 1.5

Base Camp Adjustable-strap Cloth
Masks (Adult) 1.5
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RESULTS: FITNESS TEST PT. 2

Fitness Test: Sides

Disposable Masks (Child) 0.5

KN95 Masks (Child) 1

Home-Made Head-strap Fabric
Masks (Child) 1

Lululemon Head-strap Masks
(Child) 2

Base Camp Adjustable-strap Cloth
Masks (Child) 0.5

Disposable Masks (Adult) 1

KN95 Masks (Adult) 1

Home-Made Head-strap Fabric
Masks (Adult) 1.5

Lululemon Head-strap Masks
(Adult) 2

Base Camp Adjustable-strap Cloth
Masks (Adult) 1
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Fitness Test: Bottom

Disposable Masks (Child) 1

KN95 Masks (Child) 1

Home-Made Head-strap Fabric
Masks (Child) 2

Lululemon Head-strap Masks
(Child) 0.5

Base Camp Adjustable-strap Cloth
Masks (Child) 1.5

Disposable Masks (Adult) 1

KN95 Masks (Adult) 1.5

Home-Made Head-strap Fabric
Masks (Adult) 2

Lululemon Head-strap Masks
(Adult) 1.5

Base Camp Adjustable-strap Cloth
Masks (Adult) 1
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RESULTS: AIR 
TIGHTNESS 

TEST

Disposable 
Masks

KN95 
Masks

Home-Made 
Head-strap Fabric 

Masks

Lululemon 
Head-strap

Masks

Base Camp 
Adjustable-
strap Cloth 

Masks

Distance 
where candle 

was blown 

out

Didn’t blow 
out even at 

7.62 cm. away

Didn’t blow 
out even at 
7.62 cm. 

away

Didn’t blow out 
even at 7.62 cm. 

away

Didn’t blow 
out even at 

7.62 cm. away

Didn’t blow out 
even at 7.62 

cm. away

Air Tightness Test

Disposable Masks 0

KN95 Masks 0

Home-Made Head-strap Fabric
Masks 0

Lululemon Head-strap Masks 0

Base Camp Adjustable-strap Cloth
Masks 0
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*All masks had enough layers to protect a 

candle from being extinguished by a person.



ANALYSIS: FILTRATION TEST

In this test, the two masks (Disposable and KN95) made of polypropylene 
plastic polymer took little to no damage from the filtration test, with the KN95 
mask leaking a little water after 24.65 milliliters, and the disposable mask not 
taking any damage from the water. 

However, the ones made from ultralu fabric (Lululemon Mask), cotton (Base 
Camp and Homemade Child Masks), and polyester (Homemade Adult Mask) 
weren’t so lucky. These masks eventually leaked out the water, failing the test. 
The Lululemon Mask was the quickest to fail as it soaked it up and started 
leaking immediately after only 2.46 milliliters. 

This test disproved my hypothesis as even though I guessed that the Base Camp 
Mask would be the best mask, it was the second worse in the test as it leaked 
from only 4.93 ml. The Disposable Mask, however, did the best as it was the 
only one to pass the test, as the other ones leaked eventually.



ANALYSIS: COMFORT TEST PT. 1

There were a lot of differing results for each different section, so for the 
sake of clarity, each section will be listed individually.

For tightness, the Homemade, Lululemon, and Base Camp masks for the 
child test were all a tiny bit tight against the ears. For the adult test, the 
Lululemon mask was a tiny bit tight and the KN95 mask was a little tight. 
Overall, the Disposable and KN95 masks did the best in the child test, and 
the Disposable, Homemade, and Base Camp masks did the best in the 
adult test.

For itchiness, none of the masks were itchy in the slightest. Because of 
this, all the masks in the child and adult tests did the best overall.

For warmth, the KN95, Homemade, and Base Camp masks for the child 
test were a little warm, and the Disposable and Lululemon masks were 
just warm. For the adult test, the Homemade and Base Camp masks were 
a little bit warm and the KN95 mask was just warm. Overall, the KN95, 
Homemade, and Base Camp masks did the best in the child test, and the 
Disposal and Lululemon masks did the best in the adult test.



ANALYSIS: COMFORT TEST PT. 2

For feelings after exercise, the Disposable mask felt the same for both child and 
adult tests. The Homemade masks felt a little bit warmer for both child and 
adult tests; however, the bottom strap felt a little tighter for the child test. The 
KN95 mask felt a little warmer for the child test, and it felt only a tiny bit 
warmer in the adult test. The Lululemon mask felt a little warmer and the top 
strap got a little tighter in the child test; however, it felt the same in the adult 
test. The Base Camp mask got a little warmer in the child test; however, it felt 
the same in the adult test. Overall, the Disposable mask did the best in the child 
test, and the Disposable, Lululemon, and Base Camp mask did the best in the 
adult test.

This test disproved my hypothesis as the Disposable mask did the best overall. 
The Base Camp mask did do well, being the second-best mask overall, but the 
Disposable was the most comfortable over all other masks.



ANALYSIS: FITNESS TEST

This test had a lot of different categories, so they will be listed individually.

For the number of holes where air escaped, the Base Camp mask did the best in 
the child test as there were no holes where air escaped, and the Disposable and 
Base Camp masks did the best in the adult test as there were also no holes where 
air escaped.

For the time to poke through the top of a mask, the Disposable, KN95, and 
Lululemon masks did the best in the child test as they both took about two 
seconds for fingers to poke through the top of the masks. For the adult test, 
the Disposable, KN95, Lululemon, and Base Camp masks did the best as they all 
took about one and a half seconds for fingers to poke through the top of the 
masks.



ANALYSIS: FITNESS TEST PT. 2

For the time to poke through the sides of a mask, the Lululemon 
mask did the best in both child test and adult test, as it took 
about two seconds for fingers to poke through the sides of the 
Lululemon mask.

For the time to poke through the bottom of a mask, the 
Homemade mask did the best in both child and adult tests, as it 
took about two seconds for fingers to poke through the sides of 
the Homemade mask.

This test proves my hypothesis because the Base Camp mask 
did the best overall along with the Disposable and Lululemon 
masks.



ANALYSIS: AIR TIGHTNESS TEST

In this test, none of the masks tested were thin enough to blow out the candle 
even when only 7.62 centimeters away. This means that all the masks had 
enough protective layers to prevent air from escaping the masks, thus blowing 
out the candle. This also means that in an environment outside the testing area, 
all the masks would protect the person wearing the mask and other people from 
getting potential respiratory droplets.



CONCLUSION

In the beginning of the experiment, I originally hypothesized that the Base 
Camp mask would do better than any other type of mask, but in the end 
that would appear to be wrong. The Disposable mask did far better than 
any of the other masks, as it did the best in the Filtration and Comfort 
tests, and was one of the best in the Fitness and Air Tightness tests. The 
Base Camp mask was only able to be one of the best in the Fitness and Air 
Tightness tests.

In the end, this conclusion kind of surprised me, as I would have thought 
that one of the other masks would have more filtration, comfort, fitness, 
and air tightness. But I guess since Disposable masks are used by doctors if 
N95s are not around, the distributers would take more time to perfect the 
mask.

In the future, I would like to be able to use more masks like N95s if I 
could, and maybe try to find other tests to further examine the protection 
the masks provide to the wearer and others around the wearer.
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