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Experiment: 1 FLASH & FIRE POINT
Aim: To determine flash & fire point of liquid petroleum products by cloveland open cup method.

Requirements: Cloveland open cup apparatus, thermometer, beaker, petroleum sample.

Theory:
Flash point: It is the lowest temp. at which the oil gives off vapour that will ignite where  a flame is passed over surface of the oil.
Fire point: It is the lowest temp. at which sample is ignites and continues to burn for at least 5 sec.
Flash & fire point does not indicate directly the lubricating value of the oil but these are imp. When oil is expressed to the high temp service. This test provides safe guard against decomposition and fire hazards during storage, transportation, handling and other uses.

Process: Clean and dry the brass cup. Fill the cup with the sample exactly to the mark inside the cup. Adjust the micro flame. Heat the cup slowly at a controlled rate of 30C per minute. Pass the micro flame across the cup for every rise of 30C of temp. Record the lowest temp. at which flame flash is observed at any point over the liquid. For determination of the fire point, continue the heating of sample at a controlled rate. Pass the test flame across the centre of cup for every degree in temp. rise.

Results:

	Sr. Number
	Sample
	Flash point 0C
	Fire point 0C

	1
	Diesel
	
	

	2
	Kerosene
	
	



Observation:

	Sample
	Flash point 0C
	Fire point 0C
	Mean	Flash point 0C
	Mean	Fire point 0C

	Diesel
	
	
	
	

	Kerosene
	
	
	
	



Experiment: 2

CLOUD & POUR POINT

Aim: Determination of cloud and pour point of heavy liquid petroleum products.

Requirements: Cloud and pour point apparatus, thermometer, test tube, petroleum sample.

Theory:

Cloud Point: It is the temp. at which a cloud or haze of wax crystal appears at the bottom of the test jar when the oil is cooled under prescribed condition.
When the oil is cooled at a specified rate, the temp. at which it becomes cloudy in appearance is formed as cloud point. This is due to the separation of the wax crystals present in dissolved form in it. It gives a rough idea of the temp. above which the oil can be safely handled without any fear. The cloud point is not so imp. for lubricating oil, But it is imp. for the fuel oil.

Process: Clean and dry the test tubes and fill it with heavy petroleum product to minimum required level. Heat the test tube on a burner to get clear & uniform consistency. Seal the test tube with a cork having thermometer of required range, the bulb of thermometer should be dipped in the sample. Now place the test tube in the ice bath in vertical position. At an interval of 20C minimum decreasing observe the cloudness at the bottom of test tube, bringing it out in vertical position from the apparatus. Note down the temp. at which cloud or crystals are observed. Report it as cloud point of the sample.
Continue the cooling of test tube in the same manner until temp. reaches at which the sample in test tube does not show any movement for at least 5 sec, when brought to the horizontal position. Note this as pour point of the sample.
Results:

	Sample
	Cloud point 0C
	Pour point 0C

	1
	
	

	2
	
	













Observation Table:

	Sample Number
	Cloud	point
0C
	Mean 0C
	Pour point 0C
	Mean 0C

	1 (a)
(b)
(c)
	
	
	
	

	2 (a)
(b)
(c)
	
	
	
	

	3 (a)
(b)
(c)
	
	
	
	

	4 (a)
(b)
(c)
	
	
	
	



Experiment: 3
ANILINE POINT & MIXED ANILINE POINT

Aim: To determine the aniline & mixed aniline point of petroleum products and hydrocarbon solvents.

Requirements: Aniline point apparatus, Thermometer, Electric heating device, pipette etc.

Theory:

Defn of Aniline point: It is the lowest temp. at which the sample is completely miscible with equal vol. of aniline.
Mixed Aniline point: The minimum equilibrium soln. temp. of a mixture of two volume of aniline, 1vol. of sample and 1vol. of n- heptane of specific purity. Aniline point of a oil gives the indication of possible detoration of a rubber sealing, packaging etc. in contact with oil. The aromatic hydrocarbon has a tendency to dissolve certain type of rubber, so low aromatic content is desired for the oil. Lighter the paraffin content, higher is the aniline point and cetane number at the same time minimum is the knocking in the diesel fuel.

Process : Clean and dry the ‘U’ tube and arrange the apparatus desired. Now add 20ml. of distilled aniline and 20ml. of given sample in the ‘U’ tube, it will form two layers. Arrange the apparatus with stirrers in such way that liquid in ‘U’ tube and the paraffin of the beaker are stirred simultaneously. Switch on the heater to heat the paraffin at a controlled rate, so there is no much difference in temp. of paraffin bath and ‘U’ tube.
The minimum temp. at which two layers give a single phase is noted as aniline point. Now stirring of ‘U’ tube mixture is stopped, and mixture is allowed to cool. Temp. at which two layers are formed is also considered as aniline point.
For mixed aniline point the above procedure is repeated by taking 10ml. of sample, 10ml. of n-heptane and 20ml. of aniline.

Result: (1) Aniline point of the given sample = --------------
(2) Mixed Aniline point of the given sample = --------------

Observations:

(A) Aniline point:

(1) Vol. of Aniline taken = -------------
(2) Vol. of Kerosene/ Diesel taken = ---------
(3) Cloud formation temp. = -----------
(4) One phase temp.(Aniline point) = ---------
(5) Two phase formation temp. = -----------
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(B) Mixed Aniline point:

(1) Vol. of Aniline taken = -------------
(2) Vol. of n- heptane taken = -------------
(3) Vol. of Kerosene/ Diesel taken = ---------
(4) Cloud formation temp. = -----------
(5) One phase temp. (Aniline point) = ---------
(6) Two phase formation temp. = -----------









































Experiment: 4
Reid Vapour Pressure


Aim
Vapor pressure is an important physical property of volatile liquids. This test method is used to determine the vapor pressure at 37.8°C (100°F) of petroleum products and crude oils with initial boiling point above 0°C (32°F). Vapor pressure is critically important for both automotive and aviation gasoline, affecting starting, warm-up, and tendency to vapor lock with high operating temperatures or high altitudes. This test discusses Reid vapor pressure which is an indication of the vapor lock tendency of motor gasoline as well as explosion and evaporation hazard.

Theoretical Background
Maximum vapor pressure limits for gasoline are legally mandated in some areas as a measure of air pollution control. Vapor pressure of crude oils is of importance to the crude producer and the refiner for general handling and initial refinery treatment. Vapor pressure is also used as an indirect measure of the evaporation rate of volatile petroleum solvents.
Reid Vapor Pressure (RVP) is the vapor pressure at 100°F of a product determined in a volume of air four times the liquid volume. Because the external atmospheric pressure is counteracted by the atmospheric pressure initially present in the vapor chamber, the Reid vapor pressure is an absolute pressure at 37.8°C (100°F) in kilopascals (pounds-force per square inch). The Reid vapor pressure differs from the true vapor pressure of the sample due to some small sample vaporization and the presence of water vapor and air in the confined space.

Experimental Setup


Apparatus: Reid vapor pressure bomb, Air chamber, liquid chamber, Bourdon pressure gauge, water bath etc.

Procedure:
1. With everything in readiness take the chilled sample container, uncap it and insert the chilled transfer connection and air tube.
2. Quickly place chilled liquid chamber in an inverted position over delivery tube of sample transfer apparatus.
3. Invert entire system rapidly so that liquid chamber is finally in an upright position with delivery tube touching the bottom of liquid chamber. Immediately attach air chamber to the liquid chamber.
4. Turn the assembled vapor pressure apparatus upside down to allow sample in liquid chamber to run into air chamber.
5. With apparatus still inverted, shake vigorously 8 times in a direction parallel to length of apparatus.
6. Immerse assembled apparatus in bath maintained at 37.8°C.
7. Repeat the above procedures at the intervals of not less than 2 min until last 2 readings are constant, indicating that state of equilibrium has been obtained.
8. Take the pressure reading on bourdon pressure gauge.
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Result:
The vapour pressure of given petroleum product is 	lb/in²





















EXPERIMENT NO- 6
CARBON RESIDUE

AIM-
Determination of percentage of carbon residue of liquid petroleum products by conradson carbon residue apparatus.
REQUIREMENTS-   Conradson carbon residue apparatus, weight box, petroleum samples.
THEORY-
It serves as a rough estimation of tendency of fuel from deposit in vaporizing pot type and sleem type burner, combustion chamber; carbon residue of motor oil is regarded as amount of carbonaceous deposit in combustion chamber of engine. Carbon residue of gas oil is useful as a guide in manufacturing of a gas from gas oil.
PROCESS
· Weight accurately about 1 to 3 grams of given sample in clean and a dry previously weighted silica crucible. Place two glass beads ( 2.5 mm dia ) in the crucible. Place in the centre of a skidmore.
· Level the sand in the large sheet iron crucible and set skidmore crucible exactly in the centre. Cover both of the iron crucible to allow free exist to the vapour as formed.
· Next center the iron crucible in the insulators with its bottom resting on top of the triangular cover with iron hood. Apply heat with high strong flame for 10min when smoke appears above the chimney, tilt the burner to ignite the vapour on the sides of the crucible.
· When the flame is no more in the chimney, apply strong heat to the flame lowest part of the iron crucible for about 10min. Remove the burner and allow the apparatus to cool. Remove silica crucible, place in desecrator.
· Cool and weight-
· Percentage of carbon= (y/x)*100
· Calculate percentage of carbon residue of original sample.

RESULT
I. Weight of crucible= ………grams
II. Weight of crucible + oil = ………grams
III. Weight of crucible + residue = ……….grams
IV. Weight of oil= …………grams
V. Weight of residue= ………grams













EXPERIMENT NO- 7
ASTM Distillation of petroleum products

Aim
This method of test covers the distillation of motor based gasoline, aviation gas oil, naptha, spirit, kerosene and similar petroleum products. Distillation characteristics of petroleum products are indicative of performance in their intended applications. Petroleum product specifications generally include distillation limit to ensure product of suitable volatility performance.

Theory

The distillation (volatility) characteristics of hydrocarbons have an important effect on their safety and performance, especially in the case of fuels and solvents. The boiling range gives information on the composition, the properties, and the behavior of the fuel during storage and use. Volatility is the major determinant of the tendency of a hydrocarbon mixture to produce potentially explosive vapors. The distillation characteristics are critically important for both automotive and aviation gasoline, affecting starting, warm-up, and tendency to vapor lock at high operating temperature or at high altitude, or both. The presence of high boiling point components in these and other fuels can significantly affect the degree of formation of solid combustion deposits. Volatility, as it affects rate of evaporation, is an important factor in the application of many solvents, particularly those used in paints. Distillation limits are often included in petroleum product specifications, in commercial contract agreements, process refinery/control applications, and for compliance to regulatory rules.

ASTM distillation is carried out in a simple apparatus designed to boil the test liquid and to condense the vapours as they are generated. Vapour temperatures are noted as the distillation proceeds and are plotted against the distillate recovered. Only one equilibrium stage is used and no reflux is returned. Hence the separation of components is poor and mixtures are distilled.
Terminology
· Initial B. P: It is the temperature which is observed at the instant when the first drop of condensate first forms at the lower end of the condenser tube.
· Final B. P: The maximum thermometer reading obtained during distillation test. Usually this occurs after the evaporation of all the fluid from the bottom of flask.
· Percentage recovery: The volume in ml of condensate observed in the receiving graduates in connection with simultaneous thermometer readings.
· Percentage total Recovery: The combined percent recovery and residue in the flask.
· Percentage loss: 100 – % Recovery.
· Percentage Residue: The total recovery as residue in the flask.
· Percentage evaporation: % recovery + % loss.
Experimental Setup Procedure
1. Fill the condenser box with ice and sufficient water to cover the condenser tube.
2. Measure the sample (kerosene) in graduated cylinder and transfer it completely to distillation flask taking care that no liquid flows to vapour tube.
3. Fix the thermometer provided with cork tightly into the neck of the flask so that the thermometer bulb is centered to neck.
4. Place the flask containing charge such that it is vertical and vapour tube extends into the condenser tube for a distance of 1-2”.
5. Place the flask containing charge such that lower end of condenser tube for a distance of 1-2” inside the graduated tube flask but not below 100 ml mark.
6. Cover the graduated flask with piece of blotting paper.


Observations
1. Amount of solution taken	= 100 ml
2. Initial boiling point	= 	0C.
3. Final boiling point	= 	0C.
4. Amount of residue obtained	= 	ml.
5. Amount of distillate collected	= 	ml.
6. Vapor loss	= 	ml.


	Amount of distillate (ml)
	Temperature 0C.

	0
	

	10
	

	20
	

	30
	

	40
	

	50
	

	60
	

	70
	

	80
	

	90
	

	100
	





Experimental Results:


1. % Recovery of distillate	= 	%.
2. % Residue	= 	%.
3. % loss	= 	%.






































EXPERIMENT NO- 8 & 9
SURFACE TENSION


[bookmark: _TOC_250020]Aim
The measurement of surface and interfacial tension as performed by a tensiometer is based on force measurements of the interaction of probe with the surface of the interface of two fluids.

[bookmark: _TOC_250019]Definition:
Surface and interfacial tension of fluids results from the molecular properties occurring at their surface or interface. Surface tension is the tendency of a liquid to expose a minimum free surface. It is skin effect at the surface or interface similar to the tension of a stretched membrane. Surface tension may be defined as the contractile tendency of a liquid surface exposed to gases. The interfacial tension is a similar tendency, which exists when two non- miscible liquids are in contact.

 =      	SurfaceForce, F	                  , dynes
                                  LengthAlongWhichForceActs	cm

The DuNouy ring method utilizes the interaction of a platinum ring with the surface being tested. The ring is submerged below the interface and subsequently raised upwards. As the ring moves upwards it raises a meniscus of the liquid. Eventually this meniscus tears from the ring and returns to its original position. Prior to this event, the volume, and thus the force exerted, of the meniscus passes through a maximum value and begin to diminish prior to the actually tearing event. The calculation of surface and interfacial tension by this technique is based on the measurement of this maximum force.

[bookmark: _TOC_250018]Experimental set-up:
The DuNouy tensiometer consists of a platinum-iridium ring supported by a stirrup attached to the beam of a torsion balance. It measures the force needed to withdraw a platinum-iridium ring from the surface of a liquid. The ring is placed at the interface of two liquids or at the surface of a liquid with air. It is than pulled upward until it breaks free of the liquid and  moves into the second liquid or into the air.
For interfacial tension measurement prepares a 1000 ml solution with water and 50 mg surfactant.
[bookmark: _TOC_250017]Procedure:
Surface Tension:
1. Place the water in the beaker,
2. Put the ring inside the beaker,
3. Make the scale (Dynes/cm for 6 cm ring) zero,
4. Begin to lower the platform that beaker is on,
5. Add tension to the ring to maintain the ring in position until the ring 
6. breaks free of the liquid.
7. Read scale at the point of breaking. Put the data on data sheet as surface tension.
Interfacial Tension:
1. Prepare solutions of different surfactant concentrations with water,
2. Put the first solution (with 0 mg/l surfactant concentration) in the beaker,
3. Put the ring inside the beaker,
4. Pour oil above the solution,
5. Make the scale zero,
6. Begin the lower the platform,
7. Add tension to the ring until the ring breaks the interfacial tension between the solution and oil.
8. Read scale at the point of breaking. Put the data on data sheet as interfacial tension of the selected surfactant concentration.
Repeat these procedures for the other solutions.

Conclusion:
Finally plot the graph of Interfacial tension vs. Solutions to see the effects of surfactant on the interfacial tension.




Experiment: 10 SMOKE POINT
Aim: Determination of smoke point of light petroleum products. Requirements: Smoke point apparatus, beaker, petroleum sample. Theory:
Smoke Point: It is the max. flame height in mm at which the sample burns without smoke.
Smoke point is related with the aromatic content of the liquid and it is inversely proportional to the aromatic content. Smoke point is used to determination of smoking tendency. Smoking tendency is proportional to the aromatic content and is given by Eq.

Smoking tendency = 320 / smoke point in mm.

Process: Clean the sample container with suitable solvent and dry it. Fill the sample container up to desired level and introduce a wick in the container. Place this assembly in the burning chamber of the apparatus. Open the glass door, light the flame and closed the glass door. By adjustment of sliding screw observe the condition and height of the flame. If it is giving smoke, reduce the flame height to stage I, them a further to stage II and also familarised with the flame height decrease to IIIrd stage. Adjust the point of the flame so that it burns without smoke. Note this height in mm using scale on the back side. Repeat it to get a constant reading.


Results:

	Sr. Number
	Sample
	Smoke point
	Smoking tendency

	1
	Kerosene
	
	

	2
	Diesel
	
	



Observation:

	Sr. Number
	Sample
	Smoke point
	Smoking tendency

	1
	Kerosene
	
	

	2
	Diesel
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