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The Task:
For the final assessment of this module, you will need to select a project/venture from your local context that you feel is making a positive contribution (however small) to the concept of sustainable leadership.

In an essay format, provide a critical reflection of 3,500 words, in which you explain how and why the selected project/venture is a good example of sustainable leadership, supporting this with clear argumentation or evidence.
You may also wish to consider how actions are considered in the context of any theory acquired or practice you have identified throughout the course of the module. You could also consider key lessons, or recommendations for their approach in the future.

1. Note this is an essay format - but this still requires some effective layout and flow considerations.

In the intro make sure you provide a very brief intro to the company/project selected and the purpose of the report at the start of the assignment followed by some macro coverage of the importance of sustainability leadership. This will help you set the scene quickly and effectively for your reader.

2. Try to avoid a large ‘dump’ of general facts about the organisation/project selected.

3. Make use of those marks that are available for literature – you should be making use of at least 20-25 pieces of literature throughout the piece – as contextualised as possible – that is in the context of the organisation/project theme selected – and drawn from a range of sources, not just online content. You will have picked up from assignment one feedback that you are rewarded for literature that is applied not just general to the overall assignment/module theme.

4. Make then sure that you move away from general to the ‘specific of the company or industry as soon as you can – you want to aim for the assignment to be as ‘applied’ as you can make it. That means bringing in as much applied content as possible. If you have any first-hand data to use e.. Quotes from people you have interviewed, or reports that are internal to your organisation – make sure you check out the UWTSD Harvard Referencing guidelines on moodle to capture this is the correct way in the report.

5. Be balanced – try to cover pros/con and adv/disadvs. There will be good and poor points for reflection, but you can also make judgements by comparing this with any best practice that you can cite.

6. If you make a claim or state facts/stats back it up with a quote or citation or referenced source.

7. If you are going to make judgements about whether actions taken by an organisational are credible/effective or not, then be clear/explicit about the criteria you are using.

I recently found a document which helps you interpret any ‘marketed claims’ by an organisation:

https://www.isealalliance.org/sites/default/files/resource/2017-11/ISEAL_Claims_Good_Practice_Guide.pdf   this is just one aspect but there are many reports available through internet/library searches which will reveal more https://www.cec-managers.org/wp-content/uploads/2018/11/CEC-Sustainable-Leadership-Guidelines.pdf

8. This is a critique but you may want to offer recommendations are as specific as you make them – steer clear of broad entries – e.g. invest in a policy…..they are the next steps for the project/organisation management to take forward based on what could be improved.

9. In essence, there should be opportunity for you to draw from all/some the various activities you have contributed to over the course – so don’t be shy to review some of the points you have already made in the forums for adaptation to the assignment brief.



Using New sustainable materials project: Supplementary Cementitious Materials (SCMs) in construction industry

In the Introduction section, (As civil engineer) I can say that this proposed project reviews and evaluates the current application of carbonation sequestration via cement system of the concrete product during the early age curing. Different approaches of mineral carbonation have been used in the previous studies where each study utilizes different materials formulation and carbonation kinetics. This would help the designers to produce suitable green concrete product (Supplementary Cementitious Materials (SCMs) such as fly ash and steel slag that have improved mechanical integrity and ability to capture the CO2 from the atmosphere. The evaluation process in this research, studies the chemical compositions, CO2 absorption level, cement type and carbonation techniques. In addition, the process of CO2 sequestration is examined on how they associated with the microstructure of the cement system and other physical properties e.g. pressure and temperature.
Raising the level of CO2 emission as one of the major greenhouse gas is one of the key challenge towards implementing the concept of the sustainability on the earth. For that, different industries have used variety of approaches and technologies to capture CO2 from the atmosphere and turned them to effective applications and products. For example, Naik et al., (2010), believe that the product of the Co2 sequestration should not only be effective, it should have other attributes such cost competitive, long term stability, environmental friendly and most important to be a desired product.  That is, not many of the Co2 sequestration methods have the public acceptance due to uncertainty or the side effects of these approaches (Leung et al., 2014). For example, injecting CO2 into the earth could sound unsafe act for public who have a fear from the contamination of the ground water. However, mineral carbonation is an ecologically safe method to utilize the CO2 sequestration in which it has the acceptance for all the stakeholders.    
Carbonation as a natural phenomenon has been studied and analyzed from the construction material aspect via number of researches. Several scholars suggest that carbonation can have advantages on enhancing the mechanical properties of the concrete product if it is designed well with all the contributor factors e.g. humidity and temperature (Cizer et al., 2012). In the other hand, the main threat of the carbonization is the accelerated corrosion of steel in the reinforced concrete which affects the durability of the structural element. To have better quality control, early carbonation curing was conducted and tested with different formulations and kinetics to reach to the optimum results alongside with hydration curing (Rostami et al., 2011). However, the official definition of the mineral carbonation was officially defined in 2005 by the Intergovernmental Panel on Climate Change (IPCC¬), (Olajire, 2013).  According to the IPCC that mineral carbonation is a reaction mechanism of CO2 metallic oxides e.g. calcium, in which it results of insoluble carbonates. 
Mineral carbonation could be employed in the cement system of the concrete to have a sustainable and green product. This application is relativity new approach for the cement industry that usually has high Co2 emission rate during production and operation phases (Sanna et al., 2014).  For more illustration, Habert et al., (2013) highlights that due to the high demand in the construction world for the Ordinary Portland Cement (OPC), cement production could represent nearly 10% of total anthropogenic CO2 emissions in the soon future. That is, several studies were conducted on the cement system to make it more sustainable via the mineral carbonation.  The development of the mineral carbonation with the cement system contains many internal and external aspects that directly have impact on the carbonation process. For that, as Younsi et al., (2011), suggests that, to have a sustainable system of carbonation, these factors should be measured and monitored e.g. humidity, and moisture transport. This leads to the importance of the microstructural change that happens during the carbonation process which can give clear explanation. For instance, during the startup of the carbonation, the Calcium Silicate Hydrate (C-S-H) reacts with silica gel that results of calcium and carbonate ions diffusion on the concrete phase. According to Mo, (2012) following this reaction, chains of reactions are happening in which they have a major change cement-based materials matrix.   
Numerous of the studies indicate that the formation of carbonation is evidenced through three main indicators; strength gain, CO2 uptake, and pH value (Pan et al., 2015). However, some scholars believe these indicators could consume time to display the quality of the carbonation where CO2 diffusivity can show that earlier. According to Leemann et al., (2015) this is because; carbonation of cement-based materials is largely controlled by the diffusion rate of CO2 through the microstructure if it is already hardened. For example, the carbonation curing rate is significantly controlled via CO2 diffusion through the pore system with respect to other attributes. These attributes could be internal ones such as are degree of hydration and pore saturation and distribution. In addition, the exposure condition of the concrete surface can affect the CO2 diffusivity such as the relative humidity and temperature. Furthermore, according to Torgal et al., (2017), those mixing properties variables can govern the alkaline performance of the SCMs such as water/binder ratio (w/b) and Calcium oxide (CaO) with respect to the curing period. Supporting this point, several studies try to evaluate the role of the curing period on the SCMs. For instance, non-well cured cementitious systems will have poor development of the microstructure with chemical reduction to the weathering carbonation that results with week mechanical behavior of the concrete product. Moreover, beside the curing period effect, various influences such as water cement ratio (w/c) and subsequently hydration impact the porosity and permeability of the cementitious systems. In other words, with shortening the curing period and increasing the w/c ratio, the values of the concrete strength and durability will drop significantly (Kou and Poon, 2013).  I have two reasons why we should use Supplementary Cementitious Materials (SCMs) such as fly ash and steel slag.   
The first reason is for fly ash, fly ash is a byproduct that is generated during the combustion stage for energy production inside the power plants. In general, fly ash has many advantages that make it a desired product for variety of usages in different industries. The utilization of fly ash in the construction industry have many applications with reasonable cost such as, light weight aggregate, road sub-base, and green cement system. For the green cement system, fly ash has been used as one of the major SCMs material that can play vital role in replacing the Portland cement to reduce the amount of CO2 emission (Ahmaruzzaman, 2010).  Furthermore, adding fly ash in the cement mix aids to produce pozzolanic materials that boost the alkaline performance to enhance the durability of the concrete. Another reason of enhancing the durability of the concrete is due to the high level of hydration via using fly ash. Although it requires less w/c ratio with the presences of fly ash in the cement mix. This goes along with high quality of the workability of the cement mix and compressive strength of the concrete sample. These benefits of using fly ash materials in cement mix are based on its chemical properties where they are usually rich with calcium and magnesium oxide. According Wang et al., (2017) that fly ash is attractive for mineral carbonation because of the high conversion rate of the calcium and magnesium metals in it. This results with reaction of CO2 with metal oxide bearing materials to form insoluble carbonates. 
Fly ash form the chemical perspective is classified into different classes with respect to the type of coal from which the ash was extracted. The most famous two classes that are used as SCMs are Class C and Class F. According to Bentz and Ferraris (2010), that the ash contains more than 70 wt% of the following chemical multicomponent; Silicon dioxide - Aluminium oxide- Iron (III) oxide, with low amount of lime is defined as Class F. However, if the amount of lime is high with 50 to 70 wt% of; Silicon dioxide - Aluminium oxide- Iron (III) oxide multicomponent, then it is categorized as Class C. That is, it can be noticed that the major different between Class F and Class C is in the percentage of calcium and the silica, alumina, and iron content in the ash. In addition, Class C has higher percentage of alkalis and sulphates that Class F which gives it the edge for the pozzolanic performance. Generally, fly ash becomes one of the most desired SCMs in the cement industry due to its feasibility with the cement system. For example, fly ash can has dual roles with consistency positive outcome; first as SCM and second as chemical admixture that enhance the quality of the cement matrix during the mixing and curing stages (Nath and Sarker, 2014). As result of these advance features, several scholars tried to examine the concrete product that consists of Class C and Class F fly ash as partially replacement of the Portland cement. According to Sumer (2012) that when the concrete has high volume of Class C and Class F fly ash (around 50 % or more) of total of SCM mass, the water requirement will be dropped to 6 %. Moreover, these sample of concrete displayed excellent durability against the freezing and thawing cycles due to the low permeability towards the chloride ions. However, several studies suggest that the utilization of the fly ash materials should not only simulate the enhancement of the mechanical properties of the concrete. The application of using fly ash in the cement industry must aim to sustainable, environmental and long-term goals e.g. mineral carbonation curing (Gurney et al., 2012).  
  For the carbonation curing behavior of fly ash, several researchers believe that when fly ash concrete is produced by carbonation curing with right conditions, the carbon footprint of the products can be significantly reduced. For example, Zhan et al., (2016) in their carbonation experiment, the authors witnessed better results via using fly ash concrete than regular concrete. All the key indictors displayed these enhanced outcomes such as strength development, carbonation depth and CO2 uptake. For example, the concrete sample with 20 % of fly ash demonstrates better early strength and better durability performance if the carbonation curing period is within 12 hr. In addition, it was found that when there is a high early carbonation, there will be low pozzolanic reaction of fly ash. This explains why the fly ash concrete samples have 17 % as CO2 uptake which much higher comparing to the non-fly ash concrete samples. 

Wei, (2017) in his study tried to explore the benefit of having high Ca rich material such as fly ash in a moist environment in which it can directly react with dilute concentrations of CO2. This should result with efficient carbonation process and developed mechanical properties. To support that, Class C fly ash (Ca-rich) and Class F fly ash (Ca-poor) ash were evaluated in terms of the carbonation behavior (Wei et al., 2018). Via using (XRF) and (XRD) techniques, it was found that Class C fly ash has more than the double of Cao mass% comparing to Class F fly ash (26.45% to12.71%). This goes along with Mgo where Class C fly ash has 5.73 % of mass comparing with 2.84 % of mass for Class F fly ash.
The second reason is for steel slag can be categorized as a solid (Carbon steel and stainless) waste product from the steel industry. For instance, as Worldsteel, (2010), suggests that the annual steel production rate is around 1.3 billion tones where for each toon, 100kg of steel slag is extracted.  According to Yi et al., (2012), the type of the steel slag is defined by pretreatment method that is applied. For example, several pretreatment can be uses:  basic oxygen furnace slag (BOFS), electrical arc furnace slag (EAFS), and ladle refining slag (LFS). The study states that steel slag has vast application in variety industries where developed countries such as USA and japan the utilization rate of Steel slag is more than 95%.  The reason behind this high rate of the utilizations is due to the high feasibility of the steel slag either as raw or recycle material. For example, the industrial usages of steel slag can be employed in different number of applications; road construction, waste water treatment, cement production, and Co2 sequestration. The chemical composition of the steel slag contains from four elements; CaO, SiO2, MgO, and FeO (Wang et al., 2013).  Furthermore, the existence C2S and C3S enhances the SCM properties where it can be used as cement additives or admixtures. As result of that, high number of studies were conducted to determine the impact of the steel slag on the mechanical properties of the concrete product (Etxeberria et al., 2010; Wang and Yan, 2010; Piatak et al., 2010). Most of studies indicate a positive effect of mixing steel slag with cement where it can provide extra 10-30% compressive strength gaining for the concrete sample depending on the mixing properties. This is explained via the alkalinity performance of the steel slag inside the cementitious phase of the cement matrix. In addition, using steel slag as fine aggregate has the potential to increase the compressive strength propriety.     
For the accelerated carbonation, according to Dri et al., (2013), that steel slag has an extremely high potential to be mineral carbonated as feedstock materials. This is due to the several attributes; firstly, and foremostly, the low energy that is required during the carbonation process. This advantage will ease all the following mineralization steps efficiently. These steps can be divided into the following two phases; mineral dissolution and pH modification and carbonation/additives reactions. Most of the kinetic analyses of the steel slag, displays good performance under supportive carbonation condition because of the existing of the CaO, MgO, and FeO minerals.  As results of these edge features, different researchers try to utilize and explore steel slag via variety carbonation condition factors e.g. temperature and pressure. For example, van Zomeren et al., (2011), investigates the application of accelerated carbonation on the steel slag at low pressure condition. This research results can aid to enhance the environmental pH and the leaching properties of steel slag. Two types of steel slags were used in this experiment; (K1-slag) and (K3-slag). The main difference between them is on the presence of the CaO and Ca(OH)2  where K3 slag has more content of them. For illustration, K1-slag has less amount of CaO around double than K3-slag and dose not content Ca(OH)2 element. Most of the researchers believes that the most important indicators for effective carbonation for steel slag are pH reeducation and V-leaching rates (Power et al., 2013; Salman et al., 2014). That is, the properties of the carbonated steel slag can be evaluated via quantitative and qualitative approaches. 
However, many construction professions may have a different view where many of the scholars believe that the efficiency of the mineral carbonation of fly ash and steel slag could reach to the optimum during the early age of curing. For example, Rostami et al., (2011), state that the   early carbonation behaviour of cementitious materials has numerous negative roles of reinforcing the durability of the concrete product. The authors explain that the mechanism of concrete carbonation at early age through the microstructure development can increase the carbonation (weathering) shrinkage effects. Then, this gives the chance to utilize the recovered carbon from cement kiln flu gas as a recycling process. In addition, the carbonation curing aids to rehydrate subsequently in which can compensate the water loss and pH drop during the concrete production. These attribute what make carbonation curing is different than weathering carbonation and being as sustainable alternative than the usual steam curing approach. According to Shaikh and Supit (2014), having elevated strength, high CO2 uptake, and balanced pH vale are the main indicators for having non-healthy microstructure change. However, there is a need to understand and analysis the chemical formulations, reaction mechanism and kinetics that are happing into the microstructure of the cement-based matrix.
	My counterargument is that the curing condition has a critical role for the fly ash carbonation. For illustration, curing methodology and duration are the two key features that have the major influence towards fly ash carbonation. For example, the efficiency of the fly ash carbonation is higher when air-curing is performed on the concrete sample rather than the regular moist curing (Duran et al., 2015).  This is due to the fact, that the fly ash particles have higher sensitivity reaction towards air-curing which results with more internal channels of Co2 in the cement matrix. For that, since moist-curing is more frequent and used in industrial application, studies suggest having longer period of moist-curing while using fly ash (Silva et al., 2015).  The direct influence of the moist curing can be noticed mainly into two domains; the hardness of the cement pastes and the in microstructural change. For example, the pozzolanic effects of the fly ash towards cement paste carbonation decrease when the moist-curing period is extent more than 7 days. As result of that, number of studies recommend the accelerated curing methodology to optimize the carbonation performance of fly ash concrete (Badar et al., 2014). Moreover, ratio attributes such as w/c has the ability to influence the chemo-mechanical interactions in the microstructure phase. This goes back to 1ate 1960s, where it was noted that carbonation with w/c ≥ 0.5, can reduce the total porosity and have greater pore ranges. As well of that, carbonation velocity of fly ash concrete is highly associated with the w/c, w/b and the curing mode especially in the initial stage. Thus, regardless to the fly ash amount, the carbonation depth has a proportional relationship with w/c. however, in contrary, carbonation depth is found to be increased with mixing fly ash and decreased with the decreases of w/b (Quan and Kasami, 2014; Borges et al., 2010).
In conclusion, the usage of Supplementary Cementitious Materials (SCMs) as replacement of Portland cement has become a sustainable practice in the construction industry. The chemical composite of SCMs cements not only reduce the associated CO2 emissions of cement systems during production but also have the potential to produce materials with advanced engineering properties (Ashraf, 2016). For instance, SCMs have major positive impact on the mechanical properties of the concrete such as the compressive strength and service life. This is related to the pozzolanic feature that can improve the hydration curing process in the cement-based matrix. For more illustration, according to Lothenbach et al., (2011), the pozzolanic effect usually can enhance the moisture transport system by increasing the size of the porosity and permeability on the cement-based matrix. That is, most of the concrete product that incorporating SCMs have better durability performance comparing with the regular Portland Cement Concrete product. As result of these advantages, scholars tried to utilize the SCMs on the carbonation curing to develop early high strength for concrete sample. Most of the studies show that higher Co2 uptake can be achieved with SCMs by using the indirect approach due the high percentage of the extracted mineral during the pre-carbonation stages (Azdarpour et al., 2015). However, many researchers suggest that this area still needs further investigation to reach to the optimum performance of as curing tool. For that, it is critical to understand the major chemo-mechanical reactions on the service phase and the microstructure phase level e.g. the decalcification of the C-S-H gels (Scrivener et al., 2015).
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