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Photosynthetic microorganisms that can convert sunlight W
and carbon dioxide into valuable products. They play a
crucial role in carbon capture, and oxygen production. e
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A controlled environment system for
cultivating and harvesting algae for
various applications.

Biofuels, Food supplements, and Pharmaceuticals.
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Advantages : B i gyl

e Rapid Growth: High biomass Challenges :

production. e Contamination: Preventing

e Carbon Neutral: Consumes CO2
during growth.

e Versatility: Multiple product
options.

e Scalability: Suitable for various
scales of production.

e Sustainability: Reduces
environmental impact.

unwanted microorganisms.
e Light Intensity: Maintaining
optimal light levels.
e Temperature Control:
Maintaining stable

conditions. ‘
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What makes Algae
incredibly valuable

Reducing Carbon Dioxide emissions <t JLlss
SEYB KW g

Renewable Biofuel s2xiall (5 sl 2 58 5l)
Nutrient-Rich Food Source ¢ Al jras
Wastewater Treatment >l s yall ol dallas
Biodegradable Plastics Jlaill ALl 2030l ) sall




How to DIY? Celdly Lgaiat Cis
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How to grow happy Algae!
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To DIY algae culture, mimic their natural growth
conditions. For marine algae, besides CO2 and
light, they need essential elements to grow
including N, P, and K. Carbon dioxide (CO2) can be
supplied by aeration (some studies suggest the use
of sodium bicarbonate NaHCQO3). In addition,
maintain proper salinity with salt (NaCl).
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Prepare water: Start with your chosen volume of sterile water. we are
cultivating marine algae, so we are adding an appropriate amount of salt to
achieve the desired salinity level.
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Mix: Gradually add the nutrient solution and any other necessary components \gi 100 ml water

to the water while stirring gently. Ensure that all components are thoroughly

Sterilize: we can autoclave or sterilize it using appropriate techniques and
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equipment.
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Allow it to cool: allow th ium t | to th i th t ture.
Wi w the medium to cool to the desired growth temperature 0.05 ml NPK
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Transfer to Culture Vessels: Pour the prepared culture medium into your

culture vessels, and cover the opening with cotton plugs or appropriate
closures to allow for gas exchange while minimizing contamination.
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There are different types of Algae lladal) (e Adlida £1 63 i

Oscillatoria Oedogonium Closterium Synedra Volvox
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Now let’'s make the reactor!




Step by Step: Materials il gaY) 23 ghady 3 ghad

- 2x Bottle of water 750ml capacity (glass) sk« Sals ) - 1x Data cable for the Arduino <tly Jua ¢ el

- 1Ix T type connector ¢ sl (o Jasa T SRy

- 2X tubes il - X Air pump &) s daiaq

- 1x 12V power adapter 4 J yaa - 1x MQ3 sensor _=iius

- 600ml of water s\l - Jumper cables different types e sl Jua sill @Dl
- Algae culture «lak ac ) - Computer with Arduino software installed J>

- 1x Arduino su ) i) gl dle Cafle i gaaS

- 3xresistors <l slas
- 1x RGB LED zlu=s
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Assembly s il RS
Air pump

+ 12V power supply
+ RGB light for detection

Air quality .

2SIl RGB ¢ s
&\}@J\'EJ};

Studio 5




S9N addiinuiu Jolbal) Jurdil
To operate the reactor we
are going to use Arduino
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What is Arduino?

Arduino is an open-source electronics platform and a family of
microcontroller boards that are designed to make it easy for hobbyists,
students, and professionals to create interactive and programmable
electronic projects

In this project we are going to use it to read the Air Quality sensor and
control the RGB LEDs coilor.
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Step by Step: Let’s connect the
sensor _addwall Jua gl aBll 13 ghady B ghd

Arduino board sus)) o

1x MQ3 sensor =i
Jumper cables different types Jus sill ISl Calisg

Connect as the following: JW Ja s
GND -> GND
VCC -> V3.3
A0 -> A0
DO -> D6
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Step by Step: Let’s test it! o331 15 ghiy 5 ghad

Jordily oy 5 g0aSly 51 93 V) da gl i
VERIFYIUPLO&D- SELECT QOARD & PORY OVPEN SERIAL HONITC’R .Arduino IDE

AnalogReadSerial | Arduino IDE 2.0.0-rc9

/ =l Accunc MKR WF 1010 - W
Jear \a ‘ Dl B ‘ o
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OPEN SERIAL PLOTTER

R = 2, i Peie (s> o poner s Connect the Arduino board to the
» e puetsc somin computer and run the Arduino IDE.

Let’s write the code to read the
Sensor.

loop rout in
void loop() {
read the inp

input on analog pin 8!
int sensorValue = analoglead{AR);
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Step by Step: Let’s add the RGB LED zluadll ciail 15 ghiy 5 glad

Arduino board sus ) 7 o
3 220 ohm resistor 4« st
e 1 RGB LED gluas

2 - GROUND -
3- GREEN Jumpers S

4 -BLUE

Connect as the following: J4WK Ja
- RED ->D10
- GREEN ->D9
- BLUE -> D11
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Step by Step: Let’s test it! 42l ;5 ki, 5 ghil

Arduino IDE Jusuiis o5 i saaSll 5y 93 )Y a5l Qa5 o8

VERIFY/UPLOAD SELECT BOARD & PORY OPEN SERIAL MONITOR

¢) sl 32 g LESY LED e aladin¥ 268l (iS5 Lie s

logReadSerial | Arduino IDE 2.0.0-rc9

Toaudil) (958 A= 3O 6l = 5aa o) 58 B2 a
OPEN SERIAL PLOTTER sy U}m = Auw c«\}gi\ 4 ¢

Connect the Arduino board to the computer and
run the Arduino IDE.

O—n—

void :Mup( ) (

R0 L i Let’s write the code to use the LED to detect the

rout ine

Serial.begl n(9600| . .
Air Quality
i sensorvatue = ;;,';;gq;;a;;.,”' Good Air Quality = UV color

Kl rbgriact skl Poor Air Quality = Red color
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Step by Step: Let’s connect the air pump
o1 5l Adiaa Jua sil 13 ghady 5 ghad

- 2 Jumpers oSk

- 12V Adapter & 12 Js~s
- Air pump ¢! s 4iias

- Connector Ja s

Connect as the following: JWS Jajy
o el Al g Cuilal) po Jsnall + Jpa i e S -
(Anlad))
ol g (Sludls -
- Make sure to connect the + of the adapter
with the side with the red dot (positive)
- And negative with negative

Studio 5




Step by Step: Let’s connect the tubes as
follow Al saill Ao i) Jua gil 13 ghady 3 ghad

Air pump

Aala) JS B aals sl e Jgeasl

o) 9edl 33 ga SLISY jaiisall Cazal | Al
ldaxs (i el sl Jiy o 15l
Connect the 3 tubes using the T shape
connector in order to have one tube in each
bottle.

Last add the sensor to detect the air quality.

Last turn the the electricity on to make it work!
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The reactor can have any shape... Js& ) Jeliall ¢e o (Sa
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The Coral' Introduces Humans to the Benefits of Growing Micro-Algae at Home - Core77
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https://www.core77.com/projects/88881/The-Coral-Introduces-Humans-to-the-Benefits-of-Growing-Micro-Algae-at-Home

IKEA's Future-Living Lab Creates the Algae Dome
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BIO2DXB, by Shift = Space Design and Research Festival X 2023 Dubai _
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Stay safe in BioLab!

e \Wear lab coats and gloves
e Handle glassware with care
e Do not smell or taste materials

N

e Handle biological materials with care



