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Abstract

Crude oil emulsions occur in many stages during oil production
treatment. The main task in oil and gas production is to separate the gas,
oil and water phases and to treat the individual phases in order to meet the
product specifications.

Methods currently available for demulsification can be broadly
classified as chemical, electrical, thermal and mechanical (gravity
separations). Demulsification (emulsion breaking) is necessary in many
practical applications such as the petroleum industry. Chemical
demulsification is the most widely applied method of treating water-in-
crude oil emulsions and involves the use of chemical additives to
accelerate the emulsion breaking process. The effect of chemical
demulsification operations on the stability and properties of water-in-
crude oil emulsions was assessed experimentally. In this regard,
demulsifier was used. Mechanical (gravity separations) method also is the
most widely applied method of treating crude oil —in- water emulsions
and involves the use of CPI separator to accelerate the emulsion breaking
process.

In the present work and for Demulsification method, Demulsifier
type (KS-5038) was used (injected) for dehydration for Neem Field
Processing Facility water in oil emulsion. The experimental work was
performed for crude oil samples (daily) after chemical injection.
Mechanical method (gravity separation) also was applied to separate the
oily water emulsion to enhance the produced water quality according to
WHO specification and reduce the oil waste with water.

The present work involved in this thesis by wuses two
demulsification methods which have been studied, discussed and
compared with successful Neem FPF laboratory test results that obtained
good and satisfied result.
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List of Symbols

Symbol Name Designation Units
p Rho Density Kg/m?
Y Gamma Specific weight N/m?
T Tau Shearing stress N/m?
u Mu Dynamic viscosity N.s/m?
y Nu Kinematic viscosity m?/s
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List of abbreviations

No Abbreviation Meaning
1 ml Milliliter
2 CPI Corrugated plate interceptor
3 m Meter
4 mm Millimeter
5 hr hour
6 Re Reynolds Number
7 Fr Froude Number
8 BOPD Barrel of oil per day
9 BLPD Barrel of liquid per day
10 BFPD Barrel of Fluid per day
11 BWPD Barrel of Water per day
12 Bbl Barrel
13 API American Petroleum Institute
14 SG Specific gravity
15 °F Degree Fahrenheit
16 kg/m? Kilogram per cubic meter
17 M Mass
18 L Length
19 T Time
20 g Gravitational
21 N/m? Newton per square meter
22 N/m? Newton per cubic meter
23 K Kelvin
24 °C Degree Celsius
25 H Hydrogen
26 SI International System of units
27 N.s/m’ Newton second per square meter
28 kg/ms Kilogram per meter second
29 ft/sec Feet per second
30 m/s Meter per second
31 m?*/min Cubic meter per minute
32 m?/hr Cubic meter per hour
33 g/hr Gram per hour
34 Pa Pascal
35 kPa Kilo Pascal
36 MPa Mega Pascal
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37 psig Pound per square inch gauge
38 barg Bar gauge

39 CGS Centimeter-gram-second
40 P poise

41 cP CentiPoise

42 Cst Centistokes

43 RVP Reid vapor pressure

44 TVP True vapor pressure

45 b Bound

46 Na Sodium

47 Cl Chlorine

48 O Oxygen

49 S Sulphur

50 N Nitrogen

52 Ni Nickel

52 \Y Vanadium

53 \Y Volt

54 Fe Iron

55 Wt Weight

56 BS&W Basic Sediment and Water
57 ppm Part per million

58 WHO World Health Organization
59 DCS Distributed control system
60 TEMA Tubular Exchanger Manufacturers Association
70 FWKO Free Water knock out

71 FCV Flow control valve

72 PCV Pressure control valve

73 PSV Pressure safety valve

74 kw Kilowatt

75 Hz Hertz

76 ac Alternative current

77 LPG Liquefied petroleum gas

78 mmscfd Million standard cubic feed per day
79 MSDS Material safety data sheets
80 \Y Vessel
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