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Abstract

Introduction
The coking procedure is performed by adding a coal blend to an oven and carbonating it for a certain period of time. Driven off the coal are volatiles to create a high carbon content coke. When the volatiles are removed they are in gas form but condense to liquids with aid of cooling voids. The two main liquids that are removed from the gas are tar and liquor and this document will explain how they are separated from each other. 
The tar and liquor is then separated through further processes to allow the use of both the substances within and outside of Morfa coke ovens. 
The tar has many uses in within Morfa, the most beneficial being the naphthalene removal from the gas which aids the calorific value of the gas and reduces the chances of the gas pipes blocking as naphthalene hardens as lower temperatures. It also has many other uses such as sealing the charging holes on the battery where the coal is added to each oven and to be used to mix the waste coal together. 
The liquor has many uses as well such as cleaning the gas of its by-product that aren’t beneficial in the gas such as ammonia and it is also used in flushing oh areas to remove solidified tar and naphthalene. 

Literature review  
The definition of a reaction is a “chemical process in which substances act mutually on each other and are changed into different substances, or one substance changes into other substances.” [1] the chemical reaction that occurs in morfa coke ovens is carbonation of a coal blend. This blend is exothermic therefor meaning it will have elements that leave the substance through a gas form, these gasses are carrying chemicals that can be used to better our process and can be condensed for liquid form. 
Tar and liquor drop out simultaneously removing all moisture from the gas. Not only does this improve the quality of the gas to be reused but also does it increase the profits of the business as we can sell the tar and re-use the liquor to reduce our outgoings on using cleaned and treated water to be used where the liquor can. 
The largest problem we have at Morfa coke ovens’ by-products plant is not being able to separate the tar from the liquor. This is carried out in our decanters where separation will occur due to gravity and heat is added as a catalyst for the process. Cleaning the tar is vital due to many reasons, this statement is back up by many reputable sources.
“Lower costs for maintenance and servicing due to lower wear on system components such as pumps, valves, etc. Less contamination of the tar storage facilities leads to lower costs for cleaning. Increasing the value of tar by high purity” [2]

Within the decanters the tar will settle to the bottom of the structure over time, this occurs due to the mass of the tar being greater than the mass of the emulsion and therefor more than the liquor also.
“After the static decanter the water and the tar is separated in a conical tar separator.” [3]
 Liquor is referred to as water by many sources. As it is approximately 97% water. This is why it is not useful in the tar and higher tar moistures can lead to lower sales for the product. Therefor a lower profit for the business. 
Tar moisture is measure with a machine called a karl fischer, this is a piece of equipment that will titrate the tar to measure the moisture content of the product “The Volumetric Compact Karl Fischer Titrators have been designed for a wide range of water content applications: determinations from 100 ppm to 100% water” [4]
With higher tar moistures comes higher tar in liquor percentages, these can be a major issue. Not only for the by-product plant but also for Morfa battery. As stated earlier in the document the liquor is also used on the battery to cool the gas temperature and also to create water seals on the pullman valves(these stop the gas flowing out of the ovens and create a positive pressure inside the oven for even heat distribution) when high tar in liquor occurs the tar creates too good a seal with the valve and will stop the operators being able to open the valve. This will create an extremely high pressure in the oven causing controlled explosions with the pullman on the opposite side. This can cause damage to the battery and may stop production. Again on the battery the liquor is sprayed in the gas mains to cool the gas before it is brought over the by-products for cleaning, the sprays can clog with tar and can stop the sprays performing their role of cooling the gas. This can cause high gas temperatures coming to the by-products leading the failure of washing of the gas and damage to equipment. 


Discussion 
Through my role at Morfa coke ovens as a higher apprentice I spend my work hours helping the plant run as efficiently as possible. I do this by ensuring all plant is running to specification and all operators are completing their roles as safe as possible. We conform to the health and safety at work act and the most applicable section of this to Morfa coke ovens is “to take reasonable care for the health and safety of himself and of other persons who may be affected by his acts or omissions at work” [5]
My day to day roles are ensuring the tar moisture levels are low enough for sales to outside companies and also that the flushing liquor levels have low enough tar levels to keep the plant running as it should. These run hand in hand and have levels where they both need to be at to conform with operating procedures. – the tar moisture levels need to be below 5% for greatest profits and below 10% for adequate tar usage and the flushing liquor should be 2% tar for it to be used as it should. So this makes my role a pass or fail procedure rather than a leeway role, this does not only increase motivation but it also allows me to allocate more time though my week when help on the plant is needed more. Not only do I agree that pass or fail motivation is beneficial but many other sources believe this too. 
“No-Grades Policy to go to Committee Tomorrow Associate Students of the California Institute of Technology” [6]
Unfortunately the tar moistures and tar in liquor levels are not completely in my control, with battery operations(were the coal is carbonated and the tar is made) you must add a certain volume and a certain blend of coal to each oven in the battery. This can cause a detrimental effect on the by-products plant(as we are an ancillary) as light charging the ovens(low coal volume in the oven) causes high free space which will increase the temperatures inside the performing chemical reactions with the gas in the ovens making it frack inside the ovens causing different QI’s in the tar coming over effecting the mass of the tar. 
“Systematic monitoring of the volume and temperature of the free space within the chamber permits improvement in tar quality, despite increasing coking rates in the production of higher-quality coke” [7]
With tar with a lower mass it will not separate properly In the decanters, this will leave a lower quality of tar being wiered out from the bottom of the decanter as it will still be in the emulsion faze where it will have extremely high quantities of liquor in it and also the liquor drained from the top of the decanters will have high quantities of floating tar in the top again causing poor liquor which is used around plant. 
Also with the fracking caused by the high free space temperatures the tar compounds can change, the hydrocarbons that make up the formula that we strive for, for ideal sales is changed and the companies that we sell the tar to for further processing can measure the different chemicals in the tar. Shown below. 
[image: ]
[8]
Through this you can see that there is not only one factor in the quality of tar(moisture levels in the product). Again these are not controlled by the processes that occur on the by-products plant but only the battery and the charging of the ovens to ensure adequate but not overwhelming free space in each oven which will cause higher temperatures of the gas in the ovens. 
You can see from the table above that the green boxes within the chart are correct and within specification for the product and that the red are poor and needs to be taken care of promptly. As you can see from the moisture levels in the previous few weeks the moistures have been higher than usual. This is due to a change of charging machines on the batter which consistently causes low charging causing free space temperatures. 

There are also environmental factors that are effected by poor tar quality. In Morfa coke ovens the tar is used to seal the ascension pipes and the flue caps on the ovens, it is melted by hovering it over the open flue cap and melting it to a thin liquid state, this caps will then be dipped into the tar and placed back onto the cap holders. This decreases the gas usage for the batteries as it helps keep the heat inside the during coking. The poor tar will not create an adequate seal and cause the caps to fly off and may cause danger to operators near the area. With the ascension  pipes the tar creates a seal to stop the gasses from the ovens leaking out into the environment, these gasses are poisonous and can cause harm to people working in the area and they are carcinogenic. The seals again can fail if the moisture in the tar is poor which will lead to more emissions being disposed into the atmosphere which can be picked up by the NRW as in the future we will want to use all waste gas as a heath production method. Shown below. 
“Unconventional gas does not yet contribute to the energy we use in the UK.” [9]
This statement shows that it is not currently used but will be used in the future with further research. 
Conclusion
To conclude to this document I have shown how tar and liquor is used at Morfa Coke ovens and the process of separating them both in not only our decanters but our tar storage tanks. 
I have shown the effects on both higher tar moisture and high tar in liquor levels in and how they will affect the plant and also the state of the business with sales etc. 
I have provided information on how free space temperatures can affect the tar and the composition of the tar and again how these will affect the plant and business.
Keeping tar moisture and tar in liquor levels at a steady consistent level is absolutely vital for the business to carry on producing coke for the blast furnaces and gas for other areas of the plant. 
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