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This is the last article of the series on Bunkers, and deals with the issue of catalytic fines (Catfines). Catfines is a matter which though critical, misses the attention unless someone faces the difficulties and then it remains an individual company’s problem. 

Refining and cracking

Once oil has been produced from an oil field, it is treated with chemicals and heat to remove water and solids, and the natural gas is separated. The oil is then stored in a tank, or battery of tanks, and later transported to a refinery. Cracking is a chemical process by which a chemical compound, usually organic, is broken down or cracked into simpler compounds. Cracking is accomplished either by the application of heat and high pressure, by the process known as thermal cracking, or by catalytic cracking, which is a combination of heat and a catalytic agent.The reactions involved in cracking, especially in catalytic cracking, are very complex; large molecules decompose into fragments, which may spontaneously undergo further change or may combine with other fragments. 

Cracking has become greatly important in the petroleum-refinery industry as a means of increasing the production of gasoline at the expense of the heavier, less valuable products such as kerosene and fuel oil. 

Catalyst Fines

The aim of a catalytic cracker in refinery processing is to increase the quantity of lighter constituents or gasoline from the crude processed. While the intention is to retain the catalyst particles or fines in the catalytic cracker due to the high cost of the replacement of the material, this is not entirely possible to do so. A part of the catfines mixes with the oil streams that may be then used for blending of the fuel due to their high aromaticity and less likelihood of incompatibility. 

The catfines are hard abrasive particles that if not reduced by suitable means, either ashore or onboard the vessels by an efficient fuel treatment can cause increased and at times severe wear in the engine. Fuel pumps, delivery valves, fuel injectors, piston rings and liners are the usual victims. In extreme cases, where the catfines find their way into the stuffing boxes, piston rods, especially those not surface-hardened, may also be severely affected. 

 
It is not only the parts per million aspect of the catfines that is important, the nominal size of the particles is also a crucial factor to keep in mind. The size of the particles can vary from very small (less than a micron) to 25+ microns. While the usual shape of the catfines is expected to be spherical, this is not a rule. The elongated catfines having a small cross sectional area in one direction can pass through the finest of the filters and cause damage to the engine due to their size in the second axis.

ISO Limit

The limit specified in the ISO 8217 for the sum of the aluminum and silicon in elemental form is eighty parts per million (80 ppm). The limit of 80 ppm for Al+Si is quite high and should be reduced to a level that can be practically handled by onboard installations of purifiers/clarifiers and the filteration systems. FOBAS has a good database in this regard which shows that the efficiency required of the centrifuges is very high when Al+Si increases beyond 50 ppm.

 

In view of the deteriorating quality of fuel oil, it has become necessary to take proactive measures to protect engines and the ancillary systems. While the bunkers may still be complying with the ISO 8217 (1996) RMG 35, the value of the elements such as Al+Si, Ash and the parameters such as MCR and CCAI should also be well considered when they are closer to the upper limits.

While good operational practices onboard can reduce the possibility of damage to machinery, a control at the start point itself goes a long way. The efficiency level required from the purifiers increases exponentially when the Al+Si ppm increases (while remaining with the ISO limit of 80 ppm).

The shipyards provide minimum margins while specifying the centrifuges and the engine maker requires Al+Si less than 10 ppm at the engine inlet. Further, as the time passes and the machinery gets older, the efficiency levels drop. This compounds the problems and the ability of the centrifuges to handle and reduce the Al+Si to engine maker's acceptance levels reduces gradually. 
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Getting rid of Catfines
Some aspects of the problem

If the removal of Catfines was an easy matter, there would not be a need to write this article or even pursue for reducing the ISO limit. Please find some excerpts from various sources given below which further highlight this problem:

· ………. if the back wash oil from the secondary filter is returned to the settling tank, the cat fines cannot be removed from the fuel supply line. 2
· ………. a number of potential problems with shore side fuel analysis which can lead to failure to detect cat fines. 2 Thus leading to inadvertent flow of catfines in the entire system if proper attention is not paid.

· When high levels of catalyst fines are combined with significant levels of waste automotive lub. oil, the fuel treatment system may not be relied on to reduce the levels of catalyst fines to tolerable levels for the engine. Thus caution should be exercised in using fuels with high levels of aluminum + silicon and significant levels of waste lub. oil. 1 

Precautions to be taken:

Following are the precautions that may be taken to reduce the risk of damage by catfines:

· Under voyage charters or COAs, at the time of stemming bunkers, one must be aware of the analysis statistics of the port of supply that is being contemplated and if there are any relevant warnings issued by the laboratories.

· If it is the time charterer who is supplying the oil, the ship owner’s technical staff or the ship manager entrusted with managing the ships should be well informed of above and liaise with the commercial and/or operations colleagues.

· A company wide Bunker Procurement, Handling & Management plan should be provided to the vessel that should take into account, amongst other, the following:

· In the charterparties and bunkering contracts, to try to keep the agreed value of ppm of Al+Si less than 50 (irrespective of ISO limit of 80 ppm) to ensure that the centrifuges can effectively bring this value down to less than 10 ppm at the entry to the engine.  

· As far as possible bunker into empty tanks, proper sampling procedures, sample handling & management and documentation.

· Employment of analysis laboratories, expedient sample dispatch and try to provide analysis results to the vessel as soon as possible and in any case prior to using the bunkered oil. In case of doubt, also ascertain the size of the catfines in addition to the ppm.

· Have a system of informing Owners and charterers (including putting them on notice to protect owners’ interest).

· Gravity settling, draining and handling of the drained oil.

· Heavy weather precautions to minimize the impact of mixing of the settled catfines. The precautions to include more frequent and amount of drainage, cleaning of filters and reducing the feed through the centrifuges.

· Avoid a long term build up of catalyst fines on the bottom of fuel oil storage and settling tanks. Cleaning of the tanks during dry dock could be considered. An effective solution, though expensive.

· A system of analyzing oil at the entrance of the engine through a system of fuel system audit to ascertain and improve the efficiency of the purification and filtering system.

· Provision of secondary filter after the centrifuges and tertiary fine filter at the entrance of the engine.

· After an encounter with high catfines, piston rings embedded with cat fines must be replaced and the liners re-honed to remove the catfines and any hardening caused due to excessive wear. 

· During the overhauls, look for lateral scoring marks on the fuel pump plungers. These lateral marks are typical of high Catfines levels in the fuel.

· Pay special attention to the capacity of the centrifuges at the time of drawing up and/or approving the new building technical specification.

This list is not complete and there may be many more ways to minimize the potential damage by catfines. When damage does occur due to catfines, it is extensive and the cost of repair/replacement could run into hundreds of thousands of dollars in addition to the heavy loss of hire in a lucrative market. It is thus important that in any future revision to the ISO standards, the intention should not be to push the limit of 80 ppm higher, and the author believes that it is essential for the industry practitioners to provide feedback to the authorities responsible for such matters. 
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