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Applications of Additives downstream

The topic is vast and will be limited today to three major fields of application :

1.The first field of application relates to contractual specification.

This is mainly the case for Diesel Fuel and Heating Fuel for which the minimum quality is define by government bodies and oil companies.

Three specifications are on top of the list and may be reached with Additives:

(CFPP) Cold Filter Plugging Point.

Diesel Fuel is a notoriously bad performer in cold weather,when below zero temperature can lead to apparent “ freezing “ of the fuel.These problems are caused by waxes which precipitate out as very small crystals as the temperature drops below the cloud point of the fuel.Continued low temperature will cause these fine crystals to grow together into much larger crystals which can block fuel filters and pipelines,causing engines and heating plant to stop.

The temperature at which a given fuel will give rise to problems ( the operability limit ) is indicted by the CFPP test.

These low temperature problems can be overcome by treating Diesel fuel and Heating Fuel with Flow Improver Additives for middle distillates during the winter months.

CFPP Winter Specification for Diesel and Heating oil is  Minus 15 Deg C in most of European countries.Minus 22 deg C is required in some regions facing more severe winter conditions.

Depending of the type of Diesel and Heating oil CFPP may be improved by maximum

15 deg C.

Lubricity

Concerns over emissions from diesel engines have led to new regulations to reduce sulphur level in Diesel Fuel.Refinery hydro-desulphurisation of diesel fuel can reduce or eliminate naturally occurring lubricity agents in the fuel.Fuels that have been subjected to hydro-desulphurisation can cause accelerated wear in diesel injection equipment and result in serious failure of injection pumps.

The most common  test to measure the lubricity level of diesel oil is the HFRR (High Frequency Reciprocating Rig).A wear scar is measured and from this a number is aobtained giving an indication of the lubricity of the diesel fuel,the final result is expressed in microns.

The lubricity result of a low sulphur diesel oil may be as high as 560 microns the actual European lubricity specification is 460 microns maximum.

Lubricity improver additives are able to restore the diesel fuel lubricity to the above required specification.

Cetane Number.

Cetane Number is a measure of the ignition quality of a diesel fuel.It is often mistaken as a measure of fuel quality.Cetane number is actually a measure of fuel’s ignition delay.This is the time period between the start of injection and start of combustion (ignition) of the fuel.In a particular diesel engine,higher cetane fuels will have shorter ignition delay period than lower cetane fuels.

The cracked hydrocarbons are low cetane compounds,largely due to their aromatic content.Aromatic and naftenic fuels have a cetane number in the range of 40-45

paraffinic fuels may have a cetane number as high as 60 meanwhile the average cetane number of most of the fuels is 46.

Cetane improvers are based on alkyl nitrate chemistry.Depending on the starting point cetane number may be improved by up to 7 points.Unfortunately,cetane improvers are less effective in low cetane fuels which are most in need of improvement.

The European specification for cetane number is 49 minimun certain countries require 51 minimum.Today cetane improvers provide the most suitable response to achieve above mentioned specifications.

The second field of application relates to safety.

H2S (Hydrogen sulfide) in Heavy Fuels.

Hydrogen Sulfide is a colorless gas that smells like rotten eggs,it is highly poisonous.Usually the poisoning caused by H2S is through inhalation.It is found in petroleum and natural gas.

The odour of H2S gas can be perceived at levels as low as 10 ppb (part per billion).At levels of 50-100 ppm (part per million),it may cause the human sense of smell to fail.

Low levels of H2S can cause eye irritation,caughing and headache.

At high exposures (greater than 300 ppm) H2S has the effect of causing the nose to stop perceiving its smell after a few inhalations ,which may lead to the inhalation of a toxic or fatal dose.

At high levels H2S gas may paralyse the lungs meaning that the victim may  be unable to escape from the toxic gas without assistance.

All above mentioned risks linked to H2S are well known to the oil industry but not necesserally by all personel involved in handling and using petroleum products such as storage terminals,bunker suppliers or ship owners.

In order to eliminate this risk a new rule regulating the H2S content in Heavy Fuel Oil was implemented 4 years ago fixing the maximum level of H2S in the liquid phase to 2 ppm Maximum.

H2S level is higher in the vapor phase than it is in the corresponding liquid.

Although safety concerns are based on vapor space levels it is the liquid phase that must be treated.

For heavy Fuel Oil the indicative minimum ratio between liquid and vapor phase is    1 to 40.

1 ppm in liquid can equate 40 ppm and more in vapor space.

Temperature,Viscosity,Pressure,Agitation are factors affecting partitioning.

Treatment of H2S by using H2S scavenger is the cheapest and most commom method.Continuous injection of H2S scavenger into the flowline is essential to achieve the required specification.

The third field of application relates to handling and transportation.

Pour-Point of Crude oil and Heavy Fuels.

Handling and transporting crude oil represents a major challenge for producers.Transporting crude from its source to the refinery can involve subsea lines,pipelines,storage tanks,railtankcars,tankers,all of which depend on the crude remaining liquid in the various environments and transportation conditions.

Methods to ensure a liquid product and an uninterrupted crude flow include heating,blending with lighter stocks and additivation with PPD (pour point depressant)

The pour point of crude oil is the lowest temperature at which crude movement is observed.

Anything that disrupts formation,or properties of,the wax crystal such as PPD will affect the pour point.

PPD are polymers with pendant hydrocarbon chains,that interact with paraffins in the crude and thus inhibit the formation of large wax crystals.As a result of this ,the pour point is reduced.

Although the principle is simple the field application is more complex as many factors may interfere in the performance of PPD.

The field of PPD is known to be more an Art than a Science.It requires a lot of research work but also a lot of imagination and creativity.

Laroute expertise in Additives.

Diesel and Heating Fuel.

In 1995 we noticed that oil companies  and traders were facing quality problems to bring Diesel and  Heating Fuel from the FSU into Europe.The fuel was matching all the specifications except some Cold Properties.

At that time Europe had not implemented the  low sulphur specification and  Russia  was a major source of supply.

The blank CFPP of the standard Russian fuel is between minus 6 / 7 deg C whereby the minimum winter specification in most of European countries is minus 15 deg C and even minus 22 deg C in some regions.

Laroute made the decision to start a “ Doping Service “ in the Baltic States ,the first cargo of diesel fuel was treated  for CFPP in Ventspils  on the 8th of October 1985.

CFPP additive improver was injected in-line during the vessel loading.The cargo was on-spec upon completion of loading ready to be delivered to  end consumers in any European country. This new service provided the market with more options and more flexibility.

This service was further extended geographically and is now available in all the ports of the  Baltic states and all the ports of the Russian North and Black sea.We also now carry a stock of several specific additives in response to more drastic specifications.

The sulphur specification in Europe has been lowered to 50 ppm,this is achieved by Hydro-desulphurisation and requires the diesel fuel to be treated with additives to improve CFPP, Lubricity and in some cases Cloud Point, Cetane and Coductivity. 

Heavy Fuel Oil.
An other demand arrised concerning Pour Point of heavy fuel oil available in the Russian black sea ports of Tuapse and Novorossiysk.

Some mediteranean countries are big users of heavy fuel oil to run power stations.Discharge facilities include SBM and subsea lines which rises the issue  of pour point. Between two deliveries  the fuel may stay in the subsea line for several days and must  remain  pumpable at any time.

Typical initial pour point of this particular fuel is +27 degrees C and the required pour point by the end receiver is usually +9 degree C.

After some research work Laroute selected a PPD which injected in-line during vessel loading brought the answer. 

In 2001 the regulation for H2S level in Heavy Fuel oil to be maximum 2 ppm was established.

At that time Laroute was well set up and organised for staff and equipment to handle this new service and ended up treating  very large amount of Russian fuel exported via  St Petersbug and the Baltic States.

The initial H2S level ranging between 30 and 10 ppm was successfully reduced down to less than 2 ppm.

Crude Oil.

The latest challenge for Laroute was to find a solution to resolve the pour point issue for some Caspian crude to transit via the Iranian port of Neka for further delivery to Teheran and Tabriz refineries.

The main problem  is that most of the crude ex Turkmenistan and Kazahkstan going   to Neka is a blend of many different types of oil with pour point between +3 and + 24 degree C.

The first step was  to sample each and every type of oil to get it tested and find out key informations such as paraffin profile,wax appearance temperature,wax solubility temperature.

The second exercise was to test various PPD additives on each of these samples and finally make a selection of chemicals which would together or alone cure the problem.

Several hundred combinations were tested to finally end up with a successful response.

Today we manage to improve the pour point of some grades by more than 25 degree C and bring the final result to the level of Minus 9 degree C required to access Neka in winter.

Conclusion 

Throughout the years Laroute gained a lot of experience in the application of additives downstream.

With a staff of 90 chemists,engeneers and technicians,a fleet of containers and injection equipment,a large stock of  additives we can provide a “ Doping Service” In more than  20 different  ports simultaneously at very short notice.

Quantity of oil products treated to date  in Metric Tons :


Diesel and Heating Fuel


31 000 000


Heavy Fuel Oil



23 000 000 


Crude Oil




  2 800 000


TOTAL




56 800 000

We are working closely since day one with TOTAL Fuel Additives from France.

TOTAL provide with a guaranteed supply of additives with ISO 9001 approved quality they also give us  access to their research centre with high technology testing facilities.

We also wish to thank you Turkmenistan officials who gave us a strong support to start operations in the Caspian sea region.  

