Science Fair LOG BOOK
	Date 
	What I did
	Hours

	July and August 
	Looked into ideas for science fair. 
· Climate change 
· Heat island add on from the year prior
· Plastic pollution
	10hr

	September 1-12th
	Continued research into what topics I wanted to explore this year.
	5hr

	September 12-19th
	Started to look into projects about composting
	7hr

	Sept. 19-25th
	I brainstormed for many hours and decided on making a machine that is.
· Solar powered
· Good for the environment 
· Useful
	10hr

	Sept 25-30th
	Started research and looked into the logistics of making a solar composter. For example
· Price (is it affordable)
· Other examples of solar composters
· Logistics of making this product
	10hr

	Oct. 1-3rd
	Continued research on basic composting and solar panels.
	3hr

	Oct 4th
	Went to the library got books about composting.
	2hr

	October 5-23th
	Continued in depth research about solar composting
	20hr

	October 24th
	Met with Dr.O’Sullivan at mount royal vice dean in chemistry to run through my ideas of a solar powered compost machine.
	2hr

	October 24-30th
	Continued research
	5hr

	Nov. 1-14th
	Read all of the books I took out from the library in great detail and took notes on all of them.
	15hr

	Nov.14-21st
	Made many designs for my project and found that the more simple the better
	10hr

	Nov.24th
	Met with Dr.O’Sullivan and discussed about plans and ideas for building this machine.
	2hr

	Nov.25th
	Orders materials from amazon
	1hr

	Nov.26-27th
	Continued perfecting design and preparing for the building date on Dec.5th
	2hr

	November 27-5th
	Finished up design and collected the needed materials for the building phase on December 5th

Ordered materials online

I also tested the solar panels bought and found that the power input was able to maintain the charge on a phone.
	3hr

	December 5th
	Went to MRU to build the solar composter

Found out that the solar panels bought would not put in enough energy to power my invention.

So I stuck to a outlet so I could test this invention. (note: it could be changed to solar in the future)
	4hr

	December 8-12th
	Got ready all the data sheets 
Also collected all the food and other materials to test the experiment
	3hr

	December 12th
	Went to MRU to begin the experiment
Prepared the food and other organic material
Started the initiation phase of my experiment
Collected Data
	3hr

	December 12-24th 
	Updated any holes in my research and wrote up my real world applications
	4hr

	January 1-3rd
	Started formatting the pages for my trifold and continued to make sure no information was missing
	3hr

	January 3-16th
	Improved background research and put it into more of an essay format
	12hr

	January 16-18th
	Prepared observation sheets for final experiment.
	1hr

	January 19th
	Met up with Dr.O’Sullivan 
Prepared samples to put into the oven to bake and get all of the Data
Recorded observations
	3hr

	January 20th
	Started to draw conclusions and made templates for graphs
	1hr

	January 21st
	Met up with Dr.O’Sullivan one last time to run tests.

Took samples out of the oven calculated the moisture content and pH using accurate measuring devises.

I had a lot of fun that day!

	3hr

	January 21st-24th 
	Drew conclusions analysis and sources of error
	5hr

	January 24th 
	Finished up all the content and printed off everything
	6hr

	January 25th 
	Taped everything onto the trifold
	1hr

	January 25th-Science Fair At School
	Prepped for the presentations
	1hr

	February 1-6th 
	Made a project description and put it onto the CYSF platform
	2hr

	February 6-13th 
	Added to background research
· Specifically the legal side of compost
	5hr

	February 13-24th 
	Continued research and made a slide show
Also made edits to multiple different aspects of my project. (analysis, applications, abstract)
	6hr

	February 28
	Made the presentation video and uploaded everything to the CYSF platform
	5hr

	
	
	



Science fair ideas 2025
· Heat island add on
· Make your own concrete
· Experiment on location of heat islands
· Experiment with other materials in concrete in more depth
· Experiment with different types of concrete (pre-cast concrete, enforced concrete and maybe air in traced concrete
· Focusing the energy of heat island to something
· Food security 
· How do different common gasses effect rotting of different fruits and vegetables?
· What gas keeps food ripe the longest? (CO2)
· Organic vs. Non-Organic what is healthy for human consumption?
· Pesticides in fruit
· Pericites in fruit
· What insect breaks down fruit the fastest
· How bananas effect fruit and veggies
· Harsh environments
· School busses 
· Lawn mowers
· Homes in industrial or power plants 
· Radiation from industrial areas
· How to limit emmisions to further stop climate change
· Looking into AC or furnaces and looking at rates of emissions
· Testing areas with high levels of green house gasses 
· Gas lawn mowwers/ Weed wackers
· Soil tesing
· Testing soil in aggrecultural areas for phosphates
· Testing soil for other chemicals
· Testing soil in Calgary and seeing how acid rain or other pollutants are in it compared to surrounding areas
· Plastic pollution
· Experimenting into ways to get rid of plastics
· Plastic collection ways
· Insects and plastic
· 
· Plants
· Is it possible to grow your own food.
· Different types of grow lights on plants
· Different types of fertilizer
· Cow poop
· Other fertilizers
· Experimenting with parasites and plants
· (stuff that kills plants)
· Product samples
· Testing cheap Vs expersive tupperwaress and seing with has the most plastic in them
· Testing some sort of ecofriendly product in the inviroment
· Dirt 
· Testing dirt samples for certain chemicals or products in them
· Contaminated dirt is a very serious problem
· Air
· Testing air quality in and around Calgary
· Water 
· Testing water samples for pollutants and other products in them
· Roofing
· Testing different types of roofing materials commonly found in Calgary 
· Metal
· Terracotta
· Wood
· Concrete
· Other materials
· Music
· How does music effect the brain at work
· How does music effect the way we think
· How does music effect plant and animal life
· Oil Collecting projects and other pollutants
· 
COMPOSTIBLE PRODUCTS
· Are they really compostable
· Testing cheap vs expensive compostable bags
SOLAR COMPOSTER
· Why is it important?
·  Reduces methane 
· Can act like fertilizer
· What fators increase rate of decomposition
· O2
· MOSTURE CONTROLE
· Green and brown


Background Research:
1. What is Composting?
Composting is the managed aerobic (oxygen required) biological decomposition of organic materials by microorganisms. – EPA Environment protection agency of America.
Composting takes organic material and converts it into compost. Organic matter is anything from a once living organism. Organic matter is essential for decomposition. Compost also known as ‘nature’s black gold’ and is a soil like material that is high in nutrients. Some of these nutrients include nitrogen, potassium, and various types of phosphates.
The basic formula for decomposition is 90% Brown Materials+10% Green Materials+H2O+O2+Heat=Compost
Where Brown Materials are carbon rich and Green Materials is nitrogen rich. The names do not necessarily describe the material’s color. Not everything can be composted. Materials like plastic cannot be composted because microbes cannot break up the synthetic chemical chains that connect the molecules in plastic. 
Types of Composting
There are many different forms of composting, including vermicomposting, bokashi and standard composting. First of all, vermicomposting or worm composting. This form of composting uses worms to decompose the organic material. Secondly is bokashi composting, this process uses fermentation to decompose the material. After you then compress the compost to get any liquid that comes out, this liquid is called bokashi juice. This form of composting works best with precooked items that have high contents of oil in them.
[image: ][image: ]One of the most wide spread methods of composting is hot composting. There are 3 main stages of this process, the initiation phase, theomorphic phase and finally the maturation phase. The temperature changes depending on the phase. This allows different microorganisms to flourish in different temperatures. The first stage is the Initiation phase stage. The temperature is around 20-40 degrees Celsius allowing more cold related organisms to flourish. Then comes the Then comes the theomorphic phase, raising the temperature to 40-66 helps more hot resistant organisms to flourish. After this phase was the maturation where the compost cools down to allow it to naturally decompose. These three stages allow a great multitude of life to help decompose the rotting material.



Ideal Composting Conditions
To measure the success rate during decomposition some major indicators are Carbon and nitrate levels, respiration rate, pH, Soluble salts, Ammonium nitrate ratio, Organic matter, particle size, and lastly Eco toxicity and bioassay.
	Carbon and nitrogen levels

	10:1
	A major part in how materials decompose and is what defines green and brown material

	Respiration rate
	< 2 mg CO₂-C/g
	Aerating compost is a vital part of decomposition and is a very large indicator of progress in the compost heap.

	pH
	5.5-8.5
	Different plants prefer different amounts on the pH scale and with control over that specific composting can be controlled

	Soluble salts
	< 4.0 mmhos/cm
	If this number gets to high it can harm or even kill plants

	Ammonium nitrate ratio
	Greater than 1 but lowers in end product
	Mature compost has converted ammonium into nitrate at the end product.

	Organic matter
	30-70%
	If there is large quantities of organic matter in the compost this is a sign that the material did not decompose.

	Particle size
	3/8-1/2 of an inch
	The smaller the better because then plants can absorb the nutrients better

	Eco toxicity
	Non toxic
	Having the material toxic id very dangerous to the plant and to people.





Compost standards: Canada
In 1964 the CCME (Canadian council of ministers of the environment) was founded under the Canadian federal government. The role of CCME was to act as a forum for collective action on environmental issues. Members comprised of federal provincial and territorial environment ministers. The structure of this council was then improved in 1989 to improve intergovernmental cooperation.
The table below is the current standards for trace elements in compost created by the CCME.
[image: ]
In September 1997 the government passed Bill T-4-120 "Regulation of Compost under the Fertilizers Act and Regulations,” Bill T-4-120 was introduced to regulate the quality of compost and safety of the material being used and the general quality of the compost. This bill was separate from the table above.

2. Why is Composting Important?
Composting has two main benefits. Firstly, it diverts organic materials from going to landfills. Secondly, the process creates nutrient-rich soil that can be used to enhance plant growth.
Composting not only helps us but can help protect the environment. An estimated 20 million tonnes of food ends up in Canadian landfills each year. All that food that ends up there takes several months or even years due to the lack of oxygen to decompose. Calgary’s composting facility alone reduces the amount of food waste that would end up in the landfill by 51%. Not only does composting get rid of food waste but it diverts it into nutrients.
Healthy soil is made up of many different chemicals and minerals including nitrogen, potassium, and other kinds of phosphates. Through the process of decomposition, the nutrients recycle from organic matter straight into compost. Nutrient rich compost is relatively easy and cheap to make. Manmade  fertilizers are more water soluble than compost and are often less effective at providing plants with nutrients. This can harm the roots of the plants if not managed correctly. While fertilizers can burn plants if overused, compost is simple to use and is absorbed more easily by the plant.

3. Challenges of composting
Although composting seems like the perfect alternative for food waste there are still challenges that arise. Composting can take long periods of time and needs patience. Organic material can up to 4-10 months to fully decompose. This is also conditional and if everything goes to plan. Secondly composting does not work in cold temperatures below zero. This usually kills off most of the micro bacteria inside of the compost. Aerobic bacteria are essential for decomposition to occur. Finally it takes effort and hard work to make and maintain a successful compost bin.
Inorganic materials
At this moment we do not have a complete understanding on how long it takes for inorganic materials to decompose. But some studies have shown that materials like Styrofoam could last up to 500 years before decomposing and depending on the material they might never decompose.
Micro plastic are a worldwide issue that has invaded many parts of ecosystems. An estimated 710 trillion micro plastic particles contaminate European farmland (according to the BBC). Not only is this harmful to the quality of the crops it also means that we could potently be consuming these plastics. One study showed that a woman was found to have 0.5% of her brain to be plastic. At this moment the effects of micro plastics on the human anatomy are still under research today.
There are many ways that people can help reduce the amount of food waste that ends up in the land fill. First of all you can use a green bin provided by your municipal community. Green bin facilities not only decompose the material but make it available for pickup. Another thing you can do is home composting. This allows all your food waste to be turned into nutrients and can be used for gardening. Finally and most importantly making people aware about the issues that rise with landfills.


4. How can we accelerate composing
Composting can be accelerated in many ways. First of all is controlling the amount of heat exposed to the compost. This can be done by adding a heater around the pile or making a big pile for insolation. Another thing that can be done is aerating the compost. This can be done by turning over the compost. Oxygen (O2) is essential for aerobic bacteria to flourish in a compost bin. Another important aspect of composting is a balance of green and brown materials. Green being nitrogen rich and brown being carbon rich. This allows a variety of nutrients in the compost. This also allows different microorganisms to flourish in these environments.
Aerating compost is essential for aerobic bacteria to not only flourish but to also survive in your compost bin.
While composting the right amount of moisture is very important. The right amount is 40-60% moisture content with the right amounts of moisture the microorganisms in the compost should flourish. 
Organic material can be classified into two groups green and brown. Green materials are nitrogen rich material that is easy for bacteria to break down. Brown materials on the other hand are high in carbon and are easier for fungi to break down. Brown materials also tend to be dry while green materials have more moisture content in them. Green and brown materials allow lots of life and microorganisms to thrive in your compost allowing decomposition to take its place.
5. Commercial Composting:
In Calgary we have a green bin program where organic material is collected once a week by city workers. Trucks then take it to the Calgary composting facility. There they turn all your waste into compost over 60 days. Over that time period the facility takes out any contaminants like plastic or metal through a screening process. Then the remaining material is sent to a composting vessel. In this vessel the temperature is sent to 55 degrees Celsius and is given access to water and oxygen. This allows microbes to flourish in the compost. After 21 days of decomposition it is sent to a curing building to cool down for 3 weeks and to finish the complete decomposition of materials. Then the compost is sent to the storage facility where people who live in Calgary can pick it up for home and garden use. In Calgary composting gets rid of 51% of food waste that ends up in the landfill. The big difference between home compost and municipal composting is that one is controlled and operated by you and the other is run by a municipal government
Another commercially available composting method is electric composters. Electric composters are small table top machines that claim to decompose organic food waste within 9 hours. The machine dehydrates and blends the material into a brown dust. Although it sounds like the perfect alternative to standard composting the material is not actually compost as it claims to be. This is because microorganisms need moisture to survive and break down the material. Studies have shown that the material cannot be used in the garden for at least 90 days for it to be safe. Meaning this ‘invention’ is just a fancy blender with a dehydrator.


6. Green Energy
Clean energy is any form of collecting energy that does not lead to any form of pollution. Clean energy allows us to stop harming the environment while still allowing us to hold up our electric infrastructure. Some forms of clean energy include solar panels, wind turbines and hydro power.
Similar to clean energy is renewable energy. Renewable energy is energy that comes from a source that replenishes itself. An example of renewable energy is solar energy. Solar energy can replenish itself because the sun will always shine. Other forms include hydro and wind energy.
Solar Panels
Solar energy is the radiation from the sun that is capable of making energy. This energy is commonly collected using solar panels. Solar energy is a form of clean or green energy as the alternative to fossil fuels. 60% of the world’s energy comes from fossil fuels while the rest is from clean alternatives. 
Solar panels are made up of solar cells. Each one of these solar cells is made up of silicon. Crystalized silicon is formed in many layers to form a positive and negative side separated by a P/N junction. When a proton comes in contact with these cells it puts a hole through the cell. This causes a free flowing electron. This electron moves to the N side while the hole moves to the P side. Then the electron makes its way through an around causing an electric current. Then it returns to fill that hole reversing the damage and repeating the loop. This happens thousands of times in the solar panel causing the formation of electricity.
An electric current is the flow of charged electrons through a circuit causing the flow of electricity. This allows systems that use electricity to use this current and perform its tasks.
Vermiculite: Is a shiny lightweight mineral that is expands when heated and is fire resistant. It has a smooth texture and appears to be goldenly silver. Vermiculite is commonly used for insulation because it expands while still holding small pockets for air.
Objective:
[bookmark: _GoBack]Create a cheap and reliable electric composter that operates effectively in below freezing temperatures.
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