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Student name: JU“C

Project@tle (be creative) - (Can be odded later)
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Project Questlon (Whot problem are you going to explore?):

lCUle
Hypothesis based on your project question.
Example: If. (I do this).. then (this will result) .because....
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Feasibility Check... €<
Feasibility Check:



/| yourself and others)?

Can you find at least three sources of Yes/No
information on the subject?

ls your experiment safe to perform (for @No

Will you be able to get all the @EYNO
materials/equipment you need ?

Do you have enough time to do your (@]No
experiment for November _E])

FOR STUDENT: | have discussed the project idea and the
checklist with my parents/guardion and | am willing to commit to

following through on this prc&Ject.
{ A i' ’11‘ - ‘ ,} o y
Student Signature QV‘-J&&)Z/M {,«’}; Date Nowiber 00058
~

FOR PARENT: | have discussed the project idea and the checklist
with my child and | believe they can follow through with this
project. | will support them, as needed, in the completion of this
project. | understand that while parents can support their child in
completing the project, the student is expected to do the work

themselves and learn from their mistakes as part of the scientific
process.
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Parent Signature G’Jaﬂf Date Noy: & /<5

Approved by Teacher: Yy /@\’w? Date _Mw 1/
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Vocabulary and Concepfts

Term

Meaning/examples

Photosynthesis

The process in which green plants use sunlight, water and carbon dioxide
to create oxygen and energy in the form of sugar.

Cellular
respiration

The time where plants release carbon dioxide back into the air like humans
when they breath

Carbon dioxide

Carbon dioxide is the molecule which we breathe out as humans. It is one
carbon and two oxygens.

Science Fair Background Research

Source(s): Date: Question: Notes: (in point form and remember
to put in your own words)

October 24, | What is photosynthesis Photosynthesis is the process in which
hitps//www.britannica | 2025 plants turn carbon dioxide, sunlight and
.com/plant/plant/Phot water into a sugar called glucose and the
osynthesis byproduct of oxygen. Photowynthesis
https://www.sciencefa | Only says What is cellular Cellular respiration is the process in which

net/ respir | 2025 respiration plants break down the glucose that they made
ation.him during photosynthesis. They need to do this so
that their cells can do their job for the plant.
Cellular respiration is a series of chemical
reactions that happens when oxygen is present
and the glucose is broken down into energy
https:/fwww.dhs wisc January 2 | What is carbon dioxide Carbon dioxide is a colorless and odorless gas
onsin.gov/chemical/c 2025 that makes up only one percent of the air. The
arbondioxide. htri#:~t normal CO2 range outside is around 400 ppm.
" o The regular indoor levels for CO2 are around
S}X;OEXDS suo;ez/giQto’ g 400 to 1000 ppm. If any higher, the CO2 in the
o CAI0ON. 2 UV‘OX‘ air can affect your health.
€%20can.coma%2C
%20a xia%2C%2
nd9 nvulsions
November | How does the Aloe vera | The Aloe bera has a special way of
- 102025 | photosynthesize? photosynthesizing called Crassulacean Acid
https://en.wikipedia.or Metabolism. This means that instead of
performing photosynthesis in the daylight, it
photosynthesizes at night. It is a desert plant,
meaning that it is adapted to a very hot climate.*




It closes its stomata in the day to conserve water

and opens its stomata at night when it's less hot.

Research Paragraphs

Carbon dioxide (CO,) is one part carbon and two parts oxygen. It is a colorless gas
that is produced by mammals when they exhale. It can also be released by plants
when they decay (from decomposers in the soil) and from volcanoes. Humans also
produce carbon dioxide when they burn fossil fuels. CO, can be absorbed from
the atmosphere by natural processes like photosynthesis and weathering, or by
human processes like carbon capturing and storing. This all makes up the carbon
cycle, which determines how much CO, is present in the atmosphere at a certain
point in time.

Carbon dioxide can be measured in parts per million (ppm). The normal outdoor
air CO, levels are around 400 ppm. Indoor CO, levels are usually between
400-1000 ppm. If indoor CO, levels go higher than 1000 ppm then it becomes
unhealthy. It can cause headaches, dizziness, difficulty breathing, tiredness,
increased heart rate, elevated blood pressure or even tingling!

The amount of CO, being released into the atmosphere has been increasing at an
alarming rate, which is disrupting the carbon cycle. The CO, concentration in the
atmosphere was around 280 ppm in 1750, and it was more than 415 ppm in 2021.
Increased CO, in the atmosphere is causing global warming, which leads to
climate change.

Photosynthesis

Plants remove CO2 from the air by the process of photosynthesis. Photosynthesis
is the process in which green plants use sunlight, water and carbon dioxide to
create oxygen and energy in the form of sugar.

Plants naturally remove CO, from the air by the process of photosynthesis.




Photosynthesis is the process in which plants (and even cyanobacteria) use
sunlight, water and carbon dioxide to create oxygen and energy in the form of
sugar.

Photosynthesis happens in the chloroplasts. The chloroplast is a structure inside
the plant’s cell. It contains chlorophyll. Chlorophyll is a light absorbing pigment
that helps with the production of glucose in the process of photosynthesis. With
photosynthesis, chlorophyll absorbs energy from blue and red light waves and
reflects green light waves. That’s why the plant appears green!

Cellular respiration is the process in which the cells of all living things (including

plants) break down glucose to make energy for the cells to work and do their job.

Cellular respiration is actually the chemical reaction where glucose is broken
down because of the presence of oxygen. It causes the waste products of carbon
dioxide and water to form in the process, and it releases energy for the cell in the
form of adenosine triphosphate (ATP). It happens in three steps: glycolysis, the
Krebs cycle (or citric acid cycle) and the electron transport chain. Glycolysis does
not require oxygen. It splits glucose into 2 molecules of pyruvate and produces 2
molecules of ATP. The Krebs cycle requires oxygen and uses the pyruvate from
glycolysis to make 2 more ATP molecules as well as other molecules that will be
used by the electron transport chain. The electron transport chain requires oxygen

and uses the molecules from the Krebs cycle to generate 32 molecules of ATP.
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Home > News > NASA compiles list of best plants to clean indoor air

NASA compiles list of best plants to
clean indoor air

July 8, 2025

NASA research scientists have announced that the common indoor plant
ay provide a natural way of helping combat sick building syndrome.
lditionally, improving indoor air quality can also be effectively achieved

with certain houseplants that are known for their air-purifying abilities.

We highlight the best plants below.

What plants are best for indoor air quality?

Based on the use of common indoor plants for indoor air purification,
NASA studied about a dozen popular varieties of ornamental plants to
determine their effectiveness in removing several key pollutants
associated with indoor air pollution. NASA research found that living plants
are so efficient at absorbing contaminants in the air that some will be
launched into space as part of the biological life support system aboard

future orbiting space stations.

1. Spider Plant (Chiorophytum comosum)
o Bénefits: Known for its ability to remove formaldehyde, xylene, and
toluene.
¢ Care: Easy to care for, thrives in indirect sunlight, and tolerates a

range of temperatures.

2. Snake Plant (Sansevieria trifasciata)
* Benefits: Effective at removing formaldehyde, benzene, xylene,
toluene, and nitrogen oxides.

Care: Low-maintenance, tolerates low light, and infrequent watering.

3. Peace Lily (Spathiphyllum)




* Benefits: Removes formaldehyde, benzene, trichlorcethylene
xylene, and ammonia.

* Care: Prefers indirect light and consist

4. Aloe Vera (Aloe barbadensis miller) -

¢ Benefits: Known for removing formalde b e
* (Care: Needs bright, indirect s and infrequent
5. Boston Fern (Nephrolepis exaltata)
* Benefits: Removes formaldehyde and xylene
o (Care: Prefers high humi indirect light, and regular wate
6. English vy (Hedera helix)
¢ Benefits: Effective at removing benzene
toluene.
* Care: Thrives in moderate light and prefers moist soil
7. Rubber Plant (Ficus elastica) .
¢ Benefits: Known for removin
* Care: Prefers bright, indirect rate
8. Golden Pothos (Epipremnum aureum)
* Benefits: Removes formaldehyde, benzene, xy! toluen

e Care: Very easy to care for, tolerates low |

watering.

9. Bamboo Palm (Chamaedorea seifri
* Benefits: Effective at removing formaldehyde, benzene,

trichloroethylene, and xylene.

e Care: Prefers indirec gular watering
10. Dracaena (Dracaenaspp.)
* Benefits: Removes formaldehyde, benz trichloro

xylene, and toluene.

s Care: Prefers bright, indirect light and moist soil

&

11. Areca Palm (Dypsis lutescens)

e Benefits: Removes formaldehyde, xylene, and toluene
» Care: Prefers bright, indirect ligh ar water
12. Gerbera Daisy (Gerbera jamesonii)
* Benefits: Known for removir d e
» Care: Needs bright light and w
13. Philodendron (Philodendron spp
* Benefits: Effective at removing fo
* Care: Prefers indirect light ar wate
14. Weeping Fig (Ficus benjamina)
Benefits: Removes formaldehyde, xylene, and toluen et

Care: Prefers bright, indirec

15. Chinese Evergreen (Aglaonema)
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Quantitative Observations - Table 1. Average CO, in the plant dome over 24 hours from trials 1-3

Average CO2 (ppm)
Time Soil Aloe Vera Dracaena Chinese Evergreen Spider Plant Weeping Fig Areca Palm
8:00 AM 576.7 677.3 651.7 619.0 606.3 578.7 610.7
10:00 AM 927.7 983.3 968.7 959.7 865.7 862.3 882.7
12:00 PM 944.0 1010.7 944.7 928.0 915.3 857.3 864.7
2:00 PM 882.3 984.7 900.0 854.7 901.0 785.3 807.3
4:00 PM 831.0 947.7 855.7 784.7 860.3 771.0 754.7
6:00 PM 831.3 954.0 854.0 778.7 842.0 762.0 720.3
8:00 PM 815.0 970.0 853.3 757.0 798.0 748.3 691.3
10:00 PM 780.7 927.0 884.3 745.7 846.3 767.7 719.7
12:00 AM 173.7 883.0 941.3 715.3 894.7 813.0 742.0
2:00 AM 753.0 866.0 951.3 700.3 905.7 819.7 734.3
4:00 AM 705.7 839.7 931.7 686.0 892.0 795.3 712.3
6:00 AM 665.7 803.3 902.3 667.0 872.0 766.3 699.0
8:00 AM 688.3 813.3 925.0 665.7 865.3 780.7 723.0




Quantitative Observations - Table 2. Average change in CO, in the plant dome over 24 hours from trials 1-3

Average change in CO2 (ppm)

Time Soil Aloe Vera Dracaena Chinese Evergreen - | Spider Plant Weeping Fig Areca Palm

- soil - s0il soil - soil - soil - soil
8:00 AM 0 0 0 0 0 0 0
10:00 AM 351.0 -45.0 -34.0 -10.3 -91.6 -67.4 -79
12:00 PM 367.3 -33.9 -74.3 -58.3 -58.3 -88.7 -113.3
2:00 PM 305.6 1.8 -57.3 -69.9 -10.9 -99 -109.0
4:00 PM 2543 16.1 -50.3 -88.6 -0.3 -62 -110.3
6:00 PM 2546 221 -52.3 -94.9 -18.9 -71.3 -145.0
8:00 PM 238.3 54.4 -36.7 -100.3 -46.6 -68.7 -157.7
10:00 PM 204.0 457 28.6 -77.3 36.0 -15 -95.0
12:00 AM 197.0 8.7 92.6 -100.7 91.4 37.3 -65.7
2:00 AM 176.3 12.4 123.3 -95.0 1231 64.7 -52.7
4:00 AM 129.0 334 151.0 -62.0 156.7 87.6 -27.4
6:00 AM 89.0 37.0 161.6 -41.0 176.7 98.6 -0.7
8:00 AM 111.6 24.4 161.7 -64.9 147.4 90.4 0.7




Quantitative Observations - Table 3. Average change in CO2/gram in the plant dome over 24 hours from trials 1-3

Average change in CO2 (ppm)

Time Aloe Vera - Dracena Chinese Evergreen - soil Spider Plant Weeping Fig - soil Areca Palm - soil
soil soil soil
8:00 AM 0 0 0 0 0 0
10:00 AM -0.166 -0.418 -0.368 -1.858 -1.685 | -2.753
Amoc PM -0.125 -o.o..A..A..... -2.082 i -1.183 -M.M.Lm | -w..wbw |
- o.oowzz%?, o -M.Amm.‘.s,i. [ - wﬁm o i -w.wwm . ———
4:00 PM 0.059 -0.619 -3.164 -Ammo M.m»w
600PM oot | 06 ssm0 1783 5,052 (.
» moovz 0.201 -0.451 -3.582 j L.}m -w.wwm
1000 M ot | 032 2761 L oms 3310
1200AM 002 s ase 0933 2280 |
;NWO.M_(_EZ &. 0.046 1.517 -3.393 2.497 1.618 -1.836
) 4:00 AM 0.123 1.857 ) -2.214 o ., /“.,w;.\m ; D ;Néwo e , -m.wwm ) -
6:00 AM 0.136 1.988 -1.464 3.584 2.465 -0.024
8:00 AM 0.090 1.989 -2.318 2.990 2.260 : 0.024
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Figure 1. Average CO2 (ppm) of household plants inside plant dome over 24 hours
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Figure 2. Average change in CO2 (ppm) of household plants inside the plant dome over 24 hours
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Figure 3. Average change in CO2 (ppm) of household plants inside the plant dome in the light
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Figure 4. Average change in CO2 (ppm) of household plants inside the plant dome in the dark
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Figure 5. Average change in CO2 (ppm)/g of household plants inside the plant dome over 24 hours
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