PROJECT I: “Design and development of a low toxicity synthetic oil based
drilling fluid system for HPHT environment weighing upto 2.5 SG that can
operate in the pressure range 10,000 to 15,000 psi and temperature range of
400ºF to 500ºF”.
SCOPE OF WORK:
To design, develop and test in laboratory a Low Toxicity Synthetic Oil based Drilling
Fluid(LTSOBM) with suitable additives to maintain optimum Rhoelogical and other
drilling fluid parameters, for successful drilling of HPHT wells (BHP from 10000 psi to
15000 psi) requiring drilling fluids weights in the range 2.0 to 2.5 SG at temperatures
range of 400°F to 500°F.
DELIVERABLES:
1. Develop LTSOBM with weights from 2 SG to 2.5 SG with increments of 0.1 SG
2. Test above drilling fluids at pressures from 10000 psi to 15000 psi in increments
of 250 psi and temperatures from 400°F to 500°F in increments of 25°F.
PROJECT DURATION: 12 months
INSTITUTE ASSOCIATION: IDT
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Subject: Submission of Project Idea I concept note for Pan liT collaborative Research
Program (Ph IV)
Please find herewith concept note of the proposed collaborative project of RGL Panvel and
IIT-8 W.r.t. the low temperature demulsification of crude oil emulsion of Heera platform, Mumbai
off-shore. The concept note has been prepared in consultation with IIT-8 professors.
Crude oil emulsion of Heera platform is very tough to demulsify that too at lower process
temperatures of -45°C. Low demulsification efficiency at process platform generates high water
content in processed crude oil which creates problems at receiving end. ONGC is struggling as
only very rare proprietary chemical additives (demulsifiers) are in market to put to use.
The project can give a deeper understanding of the mechanism of demulsification and selection
rules for demulsifiers leading to an effective generic demulsifier.
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Pan-liT collaborative research program (Ph- IV)
Concept note of proposed project by RGL Panvel and IIT-8

Title
Development of selection rules for low temperature demulsifiers
of effective generic demulsifier(s) for Heera emulsion
Researchers from IIT-B

leading to identification

Rochish M. Thaokar, Jyoti R. Seth, Vinay A. Juvekar
Department of Chemical Engineering, liT Bombay

Background
Water in crude oil emulsions is difficult to demulsify due to the presence of a layer of
asphaltenes stacked at the oil-water interface. Asphaltenes are known to increase the interfacial
viscosity and elasticity. In order to demulsify the crude, these asphaltenes have to be displaced
using more active surfactants which also should reduce the interfacial viscosity and elasticity, so
that drainage of oil film between droplets is enhanced, thereby facilitating rapid coalescence of
water droplets.
Demulsification in oil industry is usually carried out at higher temperatures since the viscosity of
crude oil as well as interfacial viscosities decrease with increase in temperature. So higher
temperatures aid faster drainage of crude oil films between coalescing water droplets thus
promoting coalescence and demulsification. For high water-cut crudes, however, available
capacity of the existing heating system is limited. Hence the temperature in the settlers/
separators is reduced with consequent reduction in rate of demulsification. Additional capacity
usually cannot be installed due to paucity of space at off-shore platforms. It istherefore desired
to select additives that may promote demulsification at lower temperatures of around 40- 45° C.
The phenomenon is very much applicable to ONGC's Heera platform where heating capacity
has been limited due to high volume of produced liquid which has to be processed for water
separation.
To achieve this, the demulsifiers should have high surface activity even at low temperatures so
as to displace asphaltenes stacked at the crude oil-water interface. The demulsifier molecules
must not self-aggregate so that they can remain mobile and thereby exhibit low interfacial
elasticity and interfacial viscosity. Molecular architectures, such as branched, comb, dendrimer,
etc. and chemical constituents, such as siloxanes, perflurocarbons, polyethers, etc. also
determine how surfactant behaves at the oil-water interface. Moreover, a single surfactant may
not be able to fulfil all the above criteria. Therefore, a combination of two or more surfactants
might be needed to achieve this goal.
Proposal
In this project, it is proposed to
- Understand the mechanism and dynamics of demulsification in high water-cut crude oils
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- Establish the rules for selection of surfactant type and architecture
- Suggest rules for synergistic combinations of two or more surfactants
- Study the effect of parameters such as temperature, salinity, API of crude oil and interfacial
properties of neat crude oil - water interface.

Methodology
- Characterisation of the crude oil - water (brine) interfacial properties such as dynamic
interfacial tension, interfacial shear and dilatational viscosity and elasticity
- Dynamics of adsorption and displacement of asphaltenes /naphthenates etc. by demulsifiers
and effect on interfacial properties over time.
- Preparation of high water content emulsions using high shear mixer and its characterisation for
size and distribution of water droplets
- Actual tests for emulsion dewatering such as bottle tests for evaluating time of dynamics of
demulsification
- Effect of parameters such as temperature, salinity, API of crude oil, on interfacial properties
- Modelling of the process of demulsification as a function of interfacial properties, and other
process parameters
- Based on these studies, rules for selection of surfactant type, molecular architecture and their
combinations will be evolved.
For this study, mainly commercially available surfactants from known suppliers and with
reasonably well known chemical constituents and molecular architectures will be focused.
As we gain understanding of the mechanism of demulsification, possible combinations of known
surfactants would be proposed and evaluated.
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The above approach / methodology will give the most effective generic demulsifier for Heera
emulsion containing one or more generic chemicals along with deep understanding of
mechanism of demulsification with respect to the specific emulsion.
Benefits
Heera platform in Mumbai off-shore produces around 1 lakh barrels of emulsion per day.
Around 65% of this is water which needs to be separated with in short residence time- the
problem ONGC is grappling with. The project would be of immense value to ONGC in
composing the right combination of surfactants for effective demulsification of oil emulsion at
Heera platform at lower temperatures.

PROJECT II: “Identify suitable weighting material to make and maintain
Drilling Fluid to drill normal temperatures wells requiring weights upto 2.9 SG”
SCOPE OF WORK:
To design, develop and test in laboratory a Drilling Fluid with suitable additives to
maintain optimum Rhoelogical and other drilling fluid parameters, for successful
drilling of normal temperature wells requiring drilling fluids weights in the range 2.0 to
2.9 SG to target depth of ~2500m.
DELIVERABLES:
1. Develop Drilling Fluid with weights from 2.0 to 2.9 SG in increments of 0.1 SG
with suitable rheology
1. Test above drilling fluids from 5000 psi to 10000 psi in increments of 250 psi and
at temperatures from 150 to 200°F in the increments of 25°F.
DURATION: 12 months
INSTITUTE ASSOCIATION: IDT

