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INTRODUCTION AND TERMS
Oil separation and oily water treatment has growing economical and environmental importance. Separating mixtures of oil, suspended solids and water in separate fractions, can has tremendous economical and environmental effect. During this process heavy pollutant can be turn to valuable product such as oil. Centrat and sediments after extended treatment can also be recycled into soil for land re-cultivation and water for discharge to open bodies or for feed to closed circuit.    
There are several terms used in this article. They are defined here:  

Oil separation – removal of oil fraction from mixture of oil, water and sediments.  

Slop oil - it is applied to a various oily wastes generated by oil production, storage and refinery. Slop oil usually is a mixture of oil, water and sediments in the form of a stable emulsion or dispersion. 
Tramp oil – oil leaked into the cutting fluid system from hydraulic or lubrication systems of machine tools during metallurgical process.

Cutting oil - it sometimes referred to as soluble oil, this oil is used as a lubricant and coolant in metal working machines.
Free oil -  the oil in water, which is composed by oil droplets with a diameter exceeding about 30 microns.

Mechanical dispersions - fine oil droplets in water ranging in size from less than 1 microns to 30 microns. 

Chemical emulsions – fine oil droplets similar to mechanical dispersions, but which have additional stability due to chemical interactions.

Dissolved oil - oil dissolved in water in a chemical sense.

Oil-wet solids - particulate materials, surface of those is adhered by oil.
PRODUCTS AND SERVICES

Poliflock SM system and it’s  applications.

Ecochemicals company have designed special system of fine chemicals that can dramatically improve efficiency of oil/water separation equipment. The principle of our system is that all reagents are specially designed for every installation available in market. For best fitting to specific features of every installation our stuff makes detailed analysis of separation scheme including laboratory tests and field trials.     

Poliflock SM reagents for Oil industry:
Poliflock SM flocculants

	Product name
	Ionic character
	Molecular weight
	Physical

Form
	Application

	Cationic

	Poliflock SM 80

Poliflock SM 94
Poliflock SM 88
Poliflock SM 77
Poliflock SM 87
Poliflock SM 73
Poliflock SM 72
Poliflock SM 84
Poliflock SM 91
Poliflock SM 81
Poliflock SM 90
Poliflock SM 26
Poliflock SM 21
Poliflock SM 17
Poliflock SM 20
	Very high

Very high

High

Medium

High

Low

Low

High

Very high

High

Very high

Very high

High
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High
	Very high

High

High

High

High

Very high

High

Medium

Medium

Low

Low
Very high

Very high

Very high

Low
	Powder

Powder

Powder

Powder

Powder

Powder

Powder

Bead
Bead
Bead
Bead
Emulsion

Emulsion

Dispersion

Dispersion


	Centr, Flot, Hydro *
Centr, Flot, Hydro

Centr, Flot, Hydro

Centr, Flot, Hydro

Centr, Flot, Hydro

Centr, Flot, Hydro

Centr, Flot, Hydro

Flot, Hydro, Filtr

Flot, Hydro, Filtr
Hydro, Filtr

Hydro, Filtr

Centr, Flot, Hydro

Centr, Flot, Hydro

Centr, Flot, Hydro

Flot, Filtr

	Anionic

	Poliflock SM 51
Poliflock SM 48
Poliflock SM 42
Poliflock SM 45
Poliflock SM 09
Poliflock SM 08
Poliflock SM 07
	Low

Low

Medium
Medium

Low

Medium

Medium
	High

Low

Very high

Medium

Low

Low

Medium
	Powder

Bead

Powder

Powder

Dispersion

Dispersion

Dispersion


	Centr, Flot, Hydro

Filtr

Centr, Flot, Hydro

Centr, Flot, Hydro, Filtr

Filtr

Flot, Hydro, Filtr

Centr, Flot, Hydro

	Nonionic

	Poliflock SM 61
Poliflock SM 60

Poliflock SM 10
	Nonionic

Nonionic

Nonionic
	Very high

Low

Low
	Powder

Powder

Dispersion


	Centr, Flot, Hydro

Filtr
Filtr, Flot


*Explanations: Centr –Centrifugation (All types of centrifuges), Flot – Flotation (All types of flotation units), Hydro – Separation by hydro-cyclones, Filtr – Filtration  
Poliflock SM emulsion breakers

	Product name
	Physical

Form
	Application

	Cationic

	Poliflock SM 28
Poliflock SM 27

	Solution

Solution 
	Centr, Flot, Hydro, Filtr, Coalesc, Skim, Grav**
Centr, Flot, Hydro, Filtr, Coalesc, Skim, Grav

	Anionic

	Poliflock SM 01

Poliflock SM 02
	Solution

Solution
	Centr, Flot, Hydro, Filtr, Coalesc, Skim, Grav 

Centr, Flot, Hydro, Filtr, Coalesc, Skim, Grav


Poliflock SM antiscalants

	Product name
	Physical

Form
	Application

	Poliflock SM 05
Poliflock SM 06

	Solution

Solution 
	Centr, Flot, Hydro, Filtr, Coalesc, Skim, Grav**

Centr, Flot, Hydro, Filtr, Coalesc, Skim, Grav


**Explanations: Centr –Centrifugation (All types of centrifuges), Flot – Flotation (All types of flotation units), Hydro – Separation by hydro-cyclones, Filtr – Filtration, Coalesc – Separation by coalescing units, Skim- skimming, Grav – separation by gravity separators.
DIVERSITY OF APPLICATIONS

Oil existence in environment.
Oil can exist in water in several forms:

· Free oil

· Mechanical dispersions

· Chemical emulsions

· Dissolved oil

· Oil wet solids.

Chemical emulsions, dissolved oil, and oil wet solids are the forms that require most intensive application of reagents to achieve sufficient results.

Industries contributing in oil pollution.
Many industries discharge liquid waste contaminated with hydrocarbon or oil-like

pollutants. Sources of such waste include the following fields:

· petroleum and petrochemicals refining and processing

· oilfield produced water

· tanker ballast water

· tramp oils from machine tool coolants

· utility operations, sanitary sewage, contaminated surface runoff

· Slop oil spillages and separation processes.

Oil separation and oily water treatment equipment.
A lot of types of mechanical equipment are produced for oily water treatment and oil/water separation.  Although this equipment is manufactured by number of producers under different trade names and modifications it is possible to bring all installation to the following types:

· Skimmers

· Gravity separators

· Flotation units

· Hydro cyclones

· Centrifuges

· Filters

· Coalescing units

Depending on equipment, oil content and form different reagent schemes and dosages are required for efficient results. For example flotation units usually require 2-5 g/m3 of Poliflock SM flocculant, meanwhile centrifugation of stable slop oil can consume up to 2000 g/m3 emulsion breaker and 300 g/m3 flocculant.

Heating of oil emulsion before separation is preferred. It is especially important when oil content is high and oil emulsion has high viscosity at ambient temperatures.   

Sometimes pH correction improves results and decreases reagents consumption. 
It is often a case, that most attention and recourses are paid to obtain effective and sophisticated equipment for oil/water separation. Meanwhile reagent systems that usually have tremendous effect on water treatment process are put to the second plan. Nevertheless reagents contribute big part of all success to oil/water separation systems.
Various oil forms in water are very different in possibilities to separate them from water. In principal it can be stated, that the less oil droplet size exists in water, the more difficulties appear with water treatment.  Most problems occur with separation of oil that is in dispersion, emulsion or dissolved state. Separation problems also involve chemicals other than oil, which have an effect on the treatment required.

Chemical treatment applications

Poliflock SM reagents for skimmers. It has to be kept in mind that all these systems usually work without reagents i.e. they are capable to catch free oil only while dispersed and emulsified oil removal is left for flotation and filtration units. Nevertheless Ecochemicals offers reagent systems that can improve first step of oil removal – skimming. This can be especially important, when after going flotation or filtration system is absent and excessive oil content is passing to biological treatment plant or municipal sewer.   
Gravity oil separators is the field where Poliflock SM reagents can be implemented intensively. It is common that slop oil forms such a stable emulsions that, even after long time heating in separation towers, low or almost no separation appears. Two reagent systems usually applied to enhance the separation. One of the reagents is sodium hydroxide or sulphuric acid (dosage: 1-4 kg/m3 of concentrated product) another product is synthetic Poliflock SM  emulsion breaker (dosage: 1 - 6 kg/m3 of product as supplied). 

There are possible different dosage points and various ways of mixing Poliflock SM emulsion breaker and hydroxide (acid) in oil separation towers. 
Usually stable oil emulsions can contain up to 40 -60 % of water. After adding Poliflock SM emulsion breaker it is possible achieve 5 to zero % water content in oil. 

Flotation units, centrifuges and filters are systems where use of reagents is usual. Having in mind that these equipments can use up to 3 or even 4 different types of reagents in one line for oily water or sludge treatment, it is important to accomplish wide scale laboratory works to find out the most effective and economical decision. In ideal case selection of reagents has to come before equipment is installed. This could help to select the optimal equipment for definite effluents. 

Coalescing units and hydro cyclones – Emulsion breaker and flocculant system can drastically improve performance of these units.

So professional selection of chemicals for definite process and effluent plays especially important role.  

PROBLEMS IN OIL SEPARATION AND THEIR SOLUTION
Stable gel emulsion in centrifuges or hydro-cyclones – usually it means that emulsion breaker is not effective enough to break stable oil emulsion. Selection of new reagents can help. For more detailed information, please look to technical brochure “Oil separation by centrifuges”.
Inefficient hydro-cyclones – one of reasons can be too high viscosity of oil emulsion. This may indicate, that emulsion breaker works ineffectively.

Big costs of metal salts required for flotation process – usually metal salts can be fully replaced by organic Poliflock SM  flocculants and emulsion breakers. This permits to save costs on reagents up to 50 % as well as solve problems with storage and dosing of chemicals, because dosages of chemicals can be reduced from few hundred grams per m3 of oily water to few grams. For more detailed information, please look to technical brochure “Oil separation by flotation” 
Oil separation in separation towers do not yield good results – applying specially selected Unaflock emulsion breaker can solve the problem.   
Quick clogging of filters or coalescing units appears – flocculants may be selected incorrectly. New selection flocculants may be required. 
Coalescing unit does not work properly – oil emulsion can be high stability. Specially emulsion breaker may be required.   
SAFETY AND QUALITY
It is important to note, that Poliflock SM reagent meats strict quality standards and have minimum or no negative effect to environment. We also provide extensive product specifications against each product listing and where appropriate, Material Safety Data Sheets (MSDS).









