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Introduction 
Art of Ecco is a Company that manufactures recycled ceramics for both residential and commercial customers. Ceramics are inorganic non-metallic materials made from clay and other materials, which are then fired in a kiln at high temperatures. They can be used in various ways, from creating sculptures to building materials, and can be decorated to create beautiful and unique pieces. Ceramics are solid and durable, making them ideal for various applications. 
There is a vast opportunity for growth since there is a small market out there for what the company has produced with the understanding of companies dynamics of how the materials are produced from being dug up. This company is looking into ways to reuse old ceramics and use the products again. 
The art of eco projects involves new ideas that cause us to set an example by leading by example, going all out on the shift toward more sustainability, embracing a more circular use of materials, and developing our process and its resulting products. The company is attempting to move from the norm of using materials and throwing the products when it does now meet the needs and try to all green, which means reimagining those value chains and complementing them from the end–of–life products to re–entry into the same or other applications and, if necessary, after suitable conversion steps.
What the company is trying to accomplish cause be life-changing as the population will still require these primary materials to sustain the modern norm, which is of surfaces, which are still in use now; the customer will still require bricks, concrete, and Art of Eco has a product that could resolve a possible word shortage later in the future. 
Art of Ecco has decided to initiate a Green Belt Project to identify and address the core cause of the delivery problems and improve their production process. Art of Ecco hopes to diminish production delays, enhance consumer satisfaction, and improve returns through this undertaking using a Six Sigma Project.
  If this project resolves the is, then the recycling of ceramics has several benefits that could be included for the environment. 
· It reduces the raw materials needed to produce new ceramics, as recycled materials can be reused.
· It reduces the energy and resources needed to produce the new materials, reducing air.
· Pollution, water pollution, and greenhouse gas emissions. Additionally, recycling ceramics can reduce the amount of waste sent to landfills, as recycled materials can be used in place of new materials.
 Recycling ceramics also benefits businesses economically, as recycled materials can be used instead of new materials, reducing production costs. 
Additionally, companies that use recycled materials can benefit from the positive publicity associated with being eco-friendly, which can help to attract customers and increase profits, which is what Art of Ecco hopes to do with this product.
Define Phase
Art of Eco has recently been experiencing issues with their final product, and this has caused the company to experience production delays and decreased profits. The current process for selling ceramics to customers could be more efficient, resulting in lost sales and customer dissatisfaction. The company has experienced increasing customer complaints regarding the wait time of its products, which has negatively impacted customer satisfaction and loyalty. Art of Ecco has decided to initiate a Green Belt Project to identify and address the core cause of the delivery problems and improve their production process. Art of Ecco hopes to diminish production delays, enhance consumer satisfaction, and improve returns through this undertaking using a Six Sigma Project. The benefits of this project will be improved customer satisfaction, increased efficiency, and cost savings.
How the materials are brought to Art of Eco in ample bags of wet produce as they have to recycle caused the company to experience production delays and decreased profits. The current process for selling ceramics to customers is inefficient, resulting in lost sales and customer dissatisfaction. 
Process Mapping
 Art of Ecco will identify the processes and resources required to improve the quality of their products and processes. This will involve mapping out the stages of production, identifying potential bottlenecks, and making recommendations for improvement.
                    
The above process map provides a general overview of the steps in producing ceramic materials, from raw material procurement to final customer sales.

 Project Scope:
 This project's scope will cover the entire production process of ceramic products, from raw material acquisition to final product delivery. The project will involve the following key areas:
 
 To increase the efficiency of the recycled ceramics sales process by reducing the lead time by 20%.
 To reduce the defect rate of recycled ceramics by 30%.
 To increase customer satisfaction by 15%.
 
 Project Objectives:
 Defining the problem: The project team will define the problem by analysing customer complaints and identifying the critical areas of the production process causing quality and efficiency issues.
 
 Measuring the process: The project team will gather data on the production process to identify the root causes of quality and efficiency issues.
 
 Analysing the data: The project team will use statistical analysis to identify the critical drivers of defects and inefficiencies in the production process.
 
 Improving the process: The project team will implement solutions to address the root causes of quality and efficiency issues in production.
 
 Controlling the process: The project team will monitor the production process to ensure the improvements are sustained over time.
 
 Deliverables:
 The following deliverables will be produced as part of this project:
 
 A detailed report outlining the project's key findings, including the root causes of quality and efficiency issues in the production process. Recommendations for improving the production process, including specific actions to address the identified root causes,
 possible training plan for employees to ensure that they understand and can implement the recommended improvements and a monitoring plan to track the progress of the project and ensure that the improvements are sustained over time.
 
 
However, this a with this in mind is a still risk that can occur, for example;
Resistance to change: Employees may resist changes to the sales process and quality control procedures. The project team will address this risk by communicating the project's benefits and involving employees in the process.
 Lack of data: The project team may need help collecting sufficient data to analyse the sales process and quality control procedures. The team will address this risk by utilising existing data and collecting additional data where necessary.
 Inadequate resources: The project team may need more resources, such as time, budget, and personnel. The team will address this risk by prioritising project objectives and optimising resource utilisation.
Timeline:
 The project is expected to take approximately six months to complete, with the following timeline:
 
 Define the problem (1 month)
 Measure the process (1 month)
 Analyse the data (2 months)
 Improve the process (2 months)
 Control the process (1 month)
Measure
Determine Data Type
 Defect data: Collecting information on the types and frequency of defects in the final product can help identify where the problems are occurring and guide improvement efforts. For example, cracks or other imperfections in the finished ceramics could indicate a problem with the drying or firing process.
 
 Process data: Tracking the various steps involved in producing the ceramics (e.g., mixing, shaping, drying, firing) can help identify where bottlenecks or quality issues may be occurring. For example, if the wet materials are not appropriately dried before firing, this could cause issues with the final product.
 
 Environmental data: Collecting information on the temperature, humidity, and other environmental factors in the production area can help identify if any issues could impact the quality of the ceramics. For example, if the humidity is too high, this could cause the materials to stay wet for too long.
 
 Material data: Collecting information on the properties of the raw materials used in the ceramics (e.g., clay, sand feldspar) can help identify if there are any issues with the quality of these materials that could be impacting the final product. For example, if the clay needs to be adequately mixed or processed, this could cause issues with the ceramics.
 
 Customer data: Collecting customer information about their experiences with the company's products can help identify specific issues that must be addressed. For example, if customers consistently report that the ceramics are arriving damaged or with defects, this could indicate a problem with the production process.
Before choosing, it would be a good idea to also look into the different types of drying methods that could be used to dry the materials, such are 
1. Air Drying: Air drying ceramic materials is a simple and cost-effective way to dry them. It involves placing the materials in a well-ventilated area and allowing them to dry naturally.
2. Oven Drying: Oven drying is another way to dry ceramic materials. This method uses an oven to heat the materials and evaporate the moisture.
3. Vacuum Drying: Vacuum drying is a more advanced ceramic material method. It involves using a vacuum chamber to draw out the moisture from the materials.
4. Microwave Drying: Microwave drying is a relatively new ceramic material method. It involves using microwaves to heat the materials and evaporate the moisture.
5. Absorbent materials: it is possible to use absorbent materials like sawdust, rice husks, or even old newspapers to soak up the water from the wet materials. Spread a layer of the absorbent material on top of the wet materials and let it sit for a while. Then, remove the absorbent material and repeat the process until the wet materials are dry.
6. Heating: it is possible to use heat to dry the wet materials. This can be done by creating a fire pit and placing the wet materials nearby. The heat from the fire will help to dry the materials. Be careful when using this method, and follow all safety precautions.
The two areas that this project will be looking into are air-drying and oven-drying
· Air-drying is a natural and passive drying method involving exposing the materials to ambient air and allowing them to dry at room temperature. This method is cost-effective and requires no additional equipment or energy consumption. 
On the other hand.
· Oven drying is a more controlled method that involves using an oven to dry the materials at a specific temperature for a set time. This method allows for more precise control over the drying process and can be used to achieve the desired moisture content level.
· By using both air-drying and oven-drying methods in the experiment, the aim is to compare the effectiveness of these methods in achieving consistent and reliable results for the sand, clay, and feldspar materials. in This case. It will allow the results to identify any variations in the drying process and determine which method is more suitable for the specific requirements of this project. Ultimately, this experiment aims to optimize the drying process for these materials and achieve a high level of quality control in the manufacturing process.

Analysis
This experiment investigates the effects of air/oven drying on the physical and chemical properties of sand, clay, and feldspar. These materials are commonly used in the production of ceramics, and the drying process is a crucial step in the production process.
Experimental Design:
   Two experiments were conducted to investigate the effects of air/oven drying on sand, clay, and feldspar. The first experiment involved oven drying, which was completed in 5 hours. Samples of the materials were placed in a drying oven at a temperature of 150°C, and readings were taken every 5 hours during the drying process. The second experiment involved air drying for five days. Samples of the materials were placed in an open environment at room temperature, and readings were taken every 24 hours during the drying process. With these experiments, there will be 5, 10 and 20kg samples, which will be done to determine the different types of mass. There is a difference in moisture lost from each experiment. 
Data Collection:
Material data collecting data type was chosen because it provides a comprehensive approach to data collection, allowing for the data collection on the physical and chemical properties of the studied materials. The sand, clay, and feldspar samples were collected and labelled in this experiment. The samples were then subjected to the drying process under the experimental design. Readings were taken regularly during drying using appropriate by checking the mass in cooking scales. 
Data Analysis:
The data collected during the experiment were analysed using statistical methods. The data was organised into tables and graphs to represent the results visually. Statistical software such as Excel and Minitab calculated the mean, standard deviation, and other relevant statistical measures. The results were then interpreted to conclude the effect of air/oven drying on the physical and chemical properties of sand, clay, and feldspar.
Conclusion:
   The results of this experiment indicate that air/oven drying significantly affects the physical and chemical properties of sand, clay, and feldspar. The oven drying experiment showed that the drying process at 150°C effectively reduced the materials' moisture content. The air-drying experiment showed that the drying process at room temperature was slower but also effective in reducing the moisture content of the materials. The results also showed that the drying process significantly affected the particle size distribution, specific surface area, and other physical and chemical properties of the materials.
   The experiment on air/oven drying of sand, clay, and feldspar using Material data collecting data type successfully collected and analysed data on the effects of drying on these materials. The findings of this experiment will be helpful when drying is an essential process in producing ceramic products. The data collected can be used to optimise the drying process and improve the quality of the final product. Further research can be conducted to investigate the effects of different drying temperatures and durations on the properties of these materials.
Experiment 1:
In experiment 1, the water content and mass reduction of sand, clay, and feldspar were observed during the air-drying process. The final water content of clay was approximately 10%, which was the highest among the three materials. Sand had the lowest water content, with a final water content of approximately 1.5%. Feldspar had a final water content of around 3%. These results can be attributed to each material's particle size and surface area. Clay particles are smaller than sand particles, which gives them a larger surface area and a greater capacity to hold water. In contrast, sand particles are larger and have less surface area, resulting in lower water content. Feldspar had intermediate results due to its smaller particle size than sand but more significant than clay.
   In terms of mass reduction, clay had the most significant mass reduction, with a final mass reduction of around 17%. Sand had the most negligible mass reduction, with an absolute mass reduction of about 2%, and feldspar had a final mass reduction of about 7%. These results also relate to each material's particle size and surface area. The smaller clay particles have more surface area, leading to more significant mass reduction as they dry out. Sand particles are larger and have less surface area, leading to less mass reduction.
Experiment 2:
Experiment 2 involved oven-drying the materials for 5 hours and taking readings every hour. The results were slightly different from air drying. Sand had the lowest water content, with a final water content of around 0.5%, while clay and feldspar had about 6%. This is due to the higher temperature of oven-drying compared to air-drying, which accelerates the evaporation of water. In terms of mass reduction, clay still had the most significant mass reduction, with a final mass reduction of around 12%. Sand had the most negligible mass reduction, with an absolute mass reduction of about 1%, and feldspar had a final mass reduction of about 5%. Once again, these results can be attributed to each material's particle size and surface area.
   The results of this experiment demonstrate that air/oven drying significantly affects the water content and mass reduction of sand, clay, and feldspar. Each material's particle size and surface area play a crucial role in drying. Clay, with its smaller particle size and greater surface area, has a higher water content and more significant mass reduction than sand and feldspar. Sand, with its larger particle size and less surface area, has a lower water content and less mass reduction than clay and feldspar. Feldspar falls somewhere in between, with smaller particles than sand but more significant than clay.
The results of this experiment can be used to optimise the drying process for these materials in the ceramics industry. Further research can be conducted to investigate the effects of different drying temperatures and durations on the properties of these materials.
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[bookmark: _Hlk125980997]In order to improve the drying process of materials in the ceramics company, the following solutions could be considered and evaluated based on their feasibility, effectiveness, and impact:
1. Maintain a dry environment for materials storage to prevent moisture build-up.
2. Experiment with various drying methods to identify the most efficient one. The team should analyse the data from the experiments and compare the different drying methods to determine the most effective one.
3. Use smaller bags for drying a reduced quantity of materials at a time. This strategy can speed up the drying process and decrease variability.
Control the process
Once the solutions have been implemented, the team should monitor the process to ensure it operates effectively. Statistical process control methods can be used to monitor the drying times and ensure they are within an acceptable range.
Adjust the solution(s) if necessary.
The team should adjust the solutions and repeat the pilot plan if the solutions are ineffective. The team should continue to monitor and measure the results until they achieve the desired outcome.
Implement the solution(s) on a larger scale.
After confirming that the solutions are effective, the team should implement them on a larger scale across the organisation. The team should also develop a plan for training employees on the new process to ensure it is implemented correctly.
By following the Six Sigma methodology, the ceramics company can enhance the drying process, reduce the time it takes for the materials to dry, improve production, and increase efficiency and profitability.
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10kg fledspar

oven from 0 to 5 hours	0	10.67	18.399999999999999	37.700000000000003	49.5	68.7	Air every 24 hours for five days	0	4.4000000000000004	16.399999999999999	27.7	38.5	48.7	oven vs air dring


percentage of dryness




20kg fledspar

oven from 0 to 5 hours	0	11.7	19.55	26.65	39.1	50.98	Air every 24 hours for five days	0	5	7.75	17.649999999999999	28.1	43.9	oven vs air dring


percentage of dryness




5kg Clay

oven from 0 to 5 hours	0	10.6	17	21.2	24.2	38.4	Air every 24 hours for five days	0	13.12	15.6	19.2	21.8	24.6	



10kg Clay

oven from 0 to 5 hours	0	8.3000000000000007	14.4	32.9	39.89	56.3	Air every 24 hours for five days	0	6.3	16.3	24	27.29	34.9	



20kg Clay

oven from 0 to 5 hours	0	8.25	22.75	36.9	43.55	58.35	Air every 24 hours for five days	0	3.25	12.75	18.600000000000001	23.1	29.3	oven vs air dring


percentage of dryness




5kg sand 

oven from 0 to 5 hours	0	14.6	21	25.2	33.6	36.6	Air every 24 hours for five days	0	3	5.8	9	11.8	14.4	oven vs air dring


percentage of dryness




20kg sand 

oven from 0 to 5 hours	0	8.5	16.649999999999999	24.5	39.35	58.15	Air every 24 hours for five days	0	9	13.65	18.95	24.85	29	oven vs air dring


percentage of dryness




10kg sand 

oven from 0 to 5 hours	0	27.8	38.299999999999997	55.7	64.3	77.099999999999994	Air every 24 hours for five days	0	15	28.3	35.700000000000003	41.9	47.1	oven vs air drying


percentage of drynese




5Kg fledspar

oven from 0 to 5 hours	0	17.600000000000001	24.8	28.8	32.200000000000003	44.2	Air every 24 hours for five days	0	13	15.8	17	19.600000000000001	22.8	oven vs air dring


percentage of dryness
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