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Safety rules in the Chemistry Laboratory

For students during the leadthrough of practical employments on the Department of Chemistry

Generals

All students must pass the Safety Quiz and sign a Safety Agreement before working in the laboratory

1.1. During work in the biochemistry laboratory it is required to keep your workplace clean and in order and to follow the rules of accident prevention. Disorder, urgency, negligence in-process and violation of safety rules can result in such accidents as:

1.1.2 Poisoning by reagents or harmful gases;

1.1.3 Damaging your eyes, face and hands by bases or acids;

1.1.4 Burns during work with flammable and inflammable matters.

Before the beginning of work

2.1. Put on a dressing-gown and a little cap before entering the lab;

2.2. Take the test to demonstrate the understanding of the basic safety rules; 

2.3. Check the reliability of tableware, devices and objects, necessary for the leadthrough of employment; 

2.4. Remove all unnecessary objects and materials from your workplace.

During work

3.1. Begin to execute a task only after teacher’s permission; 

3.2. Execute only that work which is given by your teacher; 

3.3. Do not be distracted and do not distract other students from work by extraneous talks; 

3.4. For doing the task use only the tableware, devices and reagents, given by laboratory assistants; 

3.5. Take chemical matters only in the amount indicated by your teacher or needed for carrying out the test;

3.6. Before taking the reagents, necessary for the experiment, read the label carefully in order to avoid errors; 

3.7. Do not take chemical matters with bare hands, for these purposes use a porcelain spoon or a spatula; 

3.8. Pour reagents on the table (powders and dry matters above the paper of paper, liquids above a tray); 

3.9. Do not use spilled substances and do not try to pour spilled reagent back in tableware to the bulk of reagent; 

3.10. Do not taste chemical matters, because they can be poisonous;

3.11. When trying to determine the matters using smell do not bent over the neck of tableware and do not breathe in vapors or gases which are selected. For this purpose slowly wave your palm above the neck of tableware and inhale carefully; 

3.12. All works, connected with the selection of harmful gases and air, must be executed only in drawing safe at ventilation; 

3.13. Open all tableware (retort, test tubes) containing boiling liquids away from yourself or students next to you;

3.14. Do not try to peep in tableware (even in a test tube) from above, because in the case of liquid extras accidents are possible; 

3.15. Carefully take retorts or glasses with liquid (including water), heated to the boiling temperature off a flag. Use a towel or a clean duster;

3.16. Take and carry large chemical jars with solutions with your both hands and keep the jar lid on with your forefingers and big fingers; 

3.17. Heat the test tube of acids solutions (except for inflammable) above the fire of spirit-lamp. It is required to heat very carefully. Not to crack the test tube did not crack, it is needed to heat and hold it right above a fire; 

3.18. In case if you find out that a device is not suitable for the use, it is necessary to tell this to the teacher;

3.19. Please follow the personal hygiene rules.

Upon finishing of work

4.1. Keep your workplace in order;

4.2 Wash your hands with soap carefully. Harmful matters can accumulate under your nails or on your hands and later this can result in poisoning.

5. In emergency situations

5.1. If danger is discovered, tell your teacher about it; 

5.2. Stop the work. Remove all devices from the lab; 

5.3. Open windows and close the door; 

5.4. Evacuate the students (in case of gas leak or fire); 

5.5. In case of fire call 101;

5.6. If necessary give first medical aid to the victims.

Laboratory work №1
Determination of density of liquids
A rough measurement of the density of water is carried by hydrometer, accurate - pycnometer.

Get a sample of formation water (condensate).

Get pycnometer

Perform determining the density of liquids by pycnometric method.
Get hydrometer.

Check the result of the study using hydrometer

Determination of density with pycnometryc method

Preparation for research

Determine the volume of pycnometer (calibrated)

To determine the mass of water in the pycnometer volume at room temperature.

Clean and dry pycnometer weighed on the technical scales with accuracy 
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0,01 g
Fill with distilled water slightly higher dimensional mark.
The excess of water take away by strip of filter paper. 
Wipe the inside of the neck of the pycnometer.
The level of water in the pycnometer is set at the lower meniscus.

The pycnometer thoroughly wipe the outside and weighed.
Pycnometer held just above the measuring marks, thereby avoiding heating the liquid, or put the pycnometer on a stand  so that dimensional mark is at eyes level.

After weighing add a little water in the pycnometer.

Repeat the manipulations of bringing to measure mark

All actions you must repeat until you get three results that will not vary by more than 0,01 г
Calculate the average value

Record the obtained results in the table 1.1.
Table 1.1

	№
	Title
	Mass, g

	
	
	1-st weighing
	2-d 
weighing
	3-d 
weighing

	1
	2
	3
	4
	5

	1
	Weight of pycnometer with water
	
	
	

	2
	Weight of empty pycnometer
	
	
	

	3
	Weight of water
	
	
	


	4
	Average value (
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Pycnometer volume (Vp) is calculated using the formula
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where 
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- density of water at a temperature determination (see. directory).

Determination of the liquid density
Distilled water was poured from the pycnometer 

The pycnometer is rinsed several times with liquid which must be investigated

Pycnometer fill with the investigated liquid at the same temperature, which was filled with distilled water

Perform all the operations described above.
Record the obtained results in the table 1.2.
Table 1.2 
	№ 
	Title
	Mass, g

	
	
	1-st weighing
	2-d weighing
	3-d weighing

	1
	Weight of pycnometer with investigated liquid
	
	
	

	2
	Weight of empty pycnometer
	
	
	

	3
	Weight of investigated liquid
	
	
	

	4
	Average value (
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Density of liquid at room temperature, is calculated by the formula
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Determination of a liquid density using a hydrometer
Receive the hydrometer with defined previous experience in a range of measurement

The liquid is poured into a clean, rinsed the same fluid cylinder 
Carefully immerse hydrometer so that it does not touch the walls of the vessel

Wait until the hydrometer cease to fluctuate

Counting of the hydrometer scale are at the water surface
Norms of measurement error


The result should be the arithmetic mean of two parallel definitions of permissible differences between them should not exceed 1 kg/m3 (0,001 g/сm3) for general purpose hydrometer and 0,5 kg/m3 (0,0005 g/сm3) for elaeometer. 
Record the result:

After work to wash pycnometer.

Laboratory work №2
Determination of refractive index
The refractive index n - the ratio of the sine of the angle incidence of the light ray at the interface between two media with different optical densities to the sine of the angle of refraction of this ray
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The refractive index is used to identify the characteristics of liquids and their purity.

The refractive index is temperature dependent and varies sharply with changing wavelength of the light, so the measurement is carried out at a constant temperature and monochromatic light

Usually experiments perform at T = 293K and at a wavelength which corresponds to a wavelength of the yellow line Na D (= 589.3 nm).

The symbol 
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indicates that the refractive index has been defined for the D line at T = 293 K.

Refractive index can be determined using a refractometer.
Operating procedure
Before you start, check setting of zero–point of refractometer.

Installation is carried out at T = 293 K.

Checking and setting the zero-point is carried out with distilled water.

When distilled water is studied the interface of light and shade  must be at the level of the scale = 1.33299.

Rules of refractometer use

Open the top chamber and rinse with distilled water or alcohol the surfaces of the measuring and lighting prisms and dry them with pieces of filter paper.

Put one-two drops of the test liquid on the measuring prism plane with using a glass rod.

Take individual glass rod for each fluid

Gently (carefully!) close the camera.

To direct light from the illuminator to window of the upper chamber.

Enter the border of light and shade in the field of view  by moving the handle of the eyepiece along the scale up and down

The sharpness of light and shade border, scale dashes and crosshair grid is set by rotating the screw of the eyepiece.

If the color spectrum of light and shade is observed so it is necessary to eliminate by the rotation of the handle of the dispersion compensator

The border of light and shade  bring to the center of the grid intersection.

Read the values of position on the horizontal line on the scale of the refractive index

Record the results.

Before measuring the prisms purity must be tested with distilled water!!!

After the work done necessarily wash the surface of the prisms and dry them with filter paper!!!
Safety regulations
Never open the bottom cover of the refractometer basics with the included in the electricity grid the power plug.

Laboratory work №3
Determining of fluid viscosity

Determining of dynamic viscosity

Get a sample of oil or produced water (whose density is measured in the lab. work №1) , viscometer, a stopwatch, rubber bulb.
Rules of viscometer use
Viscometer has the measuring reservoir, the amount of which is limited by two ring marks.

For these marks is performed timing.

The liquid is poured into the viscometer through the high tube using  chemical cup with a spout 
The expander is located above the measuring reservoir above the upper level ring mark

The liquid is sucked into the measuring reservoir using a rubber bulb

Stopwatch is turned when the liquid passes through the top label and is stopped when the fluid passes through the bottom of the label

All manipulations carry out very carefully, because the viscometer - glass device, very fragile, especially in places adhesions.

Determine the time of passage of the fluid level between the two ring marks of the measuring reservoir.

Record the specified time (seс). 

Measurements carry out at least three times if reproducible results have an accuracy of 0,2 s.

To calculate the average.

The dynamic viscosity 
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 is calculated by the formula
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where

k –coefficient which characterizes the viscometer. It is determined experimentally with distilled water at the same temperature at which the fluid is performed studies
g – acceleration of gravity, m/sec2;
t – time of liquid flow, sec.
Pour petroleum or formation water in the viscometer

Measure the time leakage

Record the results to the table 2.1.
Table 2.1 – Time of test liquid flow

	№
	Time of liquid flow  (
[image: image11.wmf]t

), sec

	1st measuring
	

	2d measuring
	

	3d measuring
	

	Average value
	


Remove from the viscometer test liquid

Wash with tap water and then three times - distilled water.

Perform all manipulations with time measurement of distilled water leakage

Take in reference book the value of dynamic viscosity of distilled water at a temperature research. Identify the constant viscometer having substituted this value to viscosity formula.

Record the results in the table 2.2.

	Table 2.2 – Time of liquid flow (distilled water)
№
	Time of liquid flow (distilled water) (
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), sec

	1st measuring
	

	2d measuring
	

	3d measuring
	

	Average value
	


Calculation of viscometer constant:

Calculation of kinematic viscosity
Kinematic viscosity is calculated by the formula
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where

( – kinematic viscosity, mm2/sec;
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- the density of the test liquid at the same temperature at which the  viscosity is measured, g/cm3 (from lab.w.№1).

Record calculations:

Laboratory work №4
Fractional distillation of condensate

Obtain a sample of condensate

Pour into a clean and dry cylinder 50 cm3 condensate.

Carefully pour the liquid from the cylinder into the dry flask of the distillation, making sure that the liquid was not included in the branch pipe.

Put in the flask a few pieces of roasted, porous, unglazed porcelain.

This need for uniform boiling of a liquid.

Place the stopper with a thermometer into the neck of the flask . Thermometer's axis must coincide with the axis of the bulb. The upper part of the thermometer's mercury reservoir should be flush with the bottom wall of the outlet tube in place of its reference junction.

Set the flask with condensate on the sand bath.

Carefully connect the outlet tube of the flask with the inside tube of the refrigerator.

Heat the sand bath. 

Use a graduated cylinder with capacity of 10 cm3 as the receiver.

Cover a hole of the cylinder with a cotton swab

Before distillation note the barometric pressure.

The rate of heating should be such that the first drop of distillate dropped to the receiver from the end of the refrigerator no earlier than 10 minutes and no later than 15 minutes after the start of heating.

The rate of distillation should be uniform. The quantity of condensate must be equil 3-4 cm3 per minute.

The beginning of the distillation is the temperature at which the fifth drop of distillate falls into the cylinder receiver.

A separate fraction determined by stopping or significantly slowing of rising of thermometer's mercury collumn

Record the temperature to the table 4.1.
Determine the amount of the resulting fractions.
Calculate the percentage of each fraction and to identify by a guide-book the organic substance that contents in this fraction.
Record to the table 4.1.
Тable 4.1 – The themperatures of boiling petroleum products  and    volumes of fractions
	№ 
	Themperature, (С
	Volumes of fractions, мл
	The percentage of faction
	The chemical composition of the fractions

	1
	2
	3
	4
	5

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Laboratory work №5

Determination of the water content in oil

Get a sample of oil

Pour 50 cm3 of oil in dry and clean cylinder

Pour the measured sample of oil into a flask.

In the cylinder pour about 10-20 ml of condensate for rinsing of the oil residue from the cylinder walls and pour in  to the flask with oil.

This amount of condensate not take into account in the calculations.

Put in the flask a few pieces of calcined, porous, glazed porcelain.

Collect the installation:

Set in the neck of the flask receiver trap

a reverse refrigerator,

connect the hose to the tap water,

another hose placed in the sink.

Switch on the heater,

Flask contents bring to the boil and then heated so that the rate of condensation of distillete in the receiver was from 2 to 5 drops per 1 s.

Distillation stop when the water volume in the receiver will not increase and the top layer of solvent will be completely transparent.

The time distillation must be not less than 30 and not more than 60 minutes.

The device can dismantle only after full cooling

Determine and record the volume of water gathered in the receivers, up to a top mark.

The calculation of results.
Mass (X) or volume (X1) share a percentage determined by the formula
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where

V – the volume of water in the receiver, сm3;
m – weight of the sample oil, g;

V0 – the volume of oil samples, сm3
Record calculations:

Laboratory work №6
Determination of ferric and ferrous ions
in formation water
To receive a water sample in a conical flask with volume of 250-300 ml.

Record the volume of the investigated water

prove volume in the flask to 100 ml with distilled water.

prepare burette with Trilon B

Drain off  from burette into a glass  distilled water.

pour the water into the sink

Rinse the glass with a solution of Trilon B.

Then three times washed the burette  with  solution of Trilon B

pour out the washing liquid in the sink.

After washing  fill the burette with a new portion of  Trilon B solution slightly above the zero mark

remove air bubbles from the spout of burette

do the level Trilon B to zero.
Add 5-10 drops of hydrochloric acid, density 1.19 g / cm3 to the sample water in a flask

Aadd 1 ml of 20% solution of sulfosalicylic acid

Heat to 60-700С 

Titrate by 0.05. Trilon B solution to transition the color of red-purple in lemon yellow.

Titration perform three times.

Experience considered to be fulfilled  correctly if the two volumes not differ by more than 0.1 ml

Determine the average volume.
The results of titration record in the table 6.1.
Таble 6.1 – the volume of solution of Trilon B

	№ 
	V of solution of Trilon B, ml
	Average value

	1
	
	

	2
	
	

	3
	
	


Calculate the content of iron ions 
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where

VТ – Trilon B volume that spent on titration of the water samples, ml;

V – the volume of water that is taken for research;

Н – the normality of Trilon B solution;
18,61 –equivalent weight of the ion 3-valent iron.

Record calculations:

To determine the concentration of iron 
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ions in the same solution add 0.1 g dry potassium persulfate salts (oxidation the 
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 to the 
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), heat the sample if it necessary to 700С and titrate liquid with 0.05 N Trilon B solution similar to the above.

The results of titration record in the table 6.2.
Таble 6.2 – the volume of solution of Trilon B

	№ 
	V of solution of Trilon B, ml
	Average value

	1
	
	

	2
	
	

	3
	
	


Calculate the content of iron ions 
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in the solution using the formula:
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where

VТ – Trilon B volume that spent on titration of the water samples, ml;

V – the volume of water that is taken for research;

Н – the normality of Trilon B solution;
27,92 –equivalent weight of the ion 2-valent iron.
Record calculations:

The total content of iron ions in the water sample is determined by the formula
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Record the result:

Remove from the burette the remains of the solution of Trilon B 
Fill in the burette with distilled water.

Laboratory work №7
Determination of carbonate and bicarbonate ions

in formation water

To receive a water sample in a conical flask with volume of 250-300 ml.

Record the volume of the investigated water

prove volume in the flask to 50 ml with distilled water.

prepare burette with 0,1 n. solution HCl:

Drain off  from burette into a glass  distilled water.

Pour the water into the sink

Rinse the glass with 0,1 n. solution HCl

Then three times washed the burette with 0,1 n. solution HCl
Pour out the washing liquid in the sink.

After washing fill the burette with a new portion of 0,1 n. solution HCl slightly above the zero mark

Remove air bubbles from the spout of burette

Do the level of 0,1 n. solution HCl to zero

Add 2-3 drops of indicator phenolphtalyne to the sample water in a flask

Titrate with 0,1 n. solution HCl to transition the color of red-purple in colorless.

Titration perform three times.

Experience considered to be fulfilled  correctly if the two volumes not differ by more than 0.1 ml

 Determine the average volume.

The results of titration record in the table 7.1..

Таble 7.1 – the volume of 0,1 n. solution HCl
	№ 
	V of 0,1 n. solution HCl, ml
	Average value

	1
	
	

	2
	
	

	3
	
	


Calculate the content of carbonate-ions in the solution using the formula:
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where

V1 – the volume of 0,1 n. solution HCl that spent on titration of the water samples, ml;

V – the volume of water that is taken for research;

Н – the normality of the volume of 0,1 n. solution HCl;
30 –equivalent weight of the carbonate-ion.

Record calculations:

To determine the concentration of hydrocarbonate-ions in the same solution add 3-5 drops of the indicator methyl orange and titrate liquid with 0,1 n. solution HCl to change colour from yellow to orange.

The results of titration record in the table 7.2.
Таble 7.2 – the volume of 0,1 n. solution HCl
	№ 
	V of 0,1 n. solution HCl, ml
	Average value

	1
	
	

	2
	
	

	3
	
	


Calculate the content of hydrocarbonate-ions in the solution using the formula:
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where

V1 – the volume of 0,1 n. solution HCl that spent on titration of the water samples, ml;

V – the volume of water that is taken for research;

Н – the normality of the volume of 0,1 n. solution HCl;
61 –equivalent weight of the hydrocarbonate-ion.
Record calculations:

Remove from the burette the remains of 0,1 n. solution HCl;
Fill in the burette with distilled water.

Laboratory work №8
Determination of calcium-ions and magnesium-iron

in formation water
Method essence consists in the formation of a calcium ion complex with the anion of Trilon B, which is stable in a strongly alkaline medium (pH = 12 + 13), and complex of magnesium ions in this environment is destroyed and released in the form of magnesium hydroxide. Murexide indicator in the presence of Ca 2+ ions gives a reddish-pink color, in their absence - purple.
To receive a water sample in a conical flask with volume of 250-300 ml.

Record the volume of the investigated water

Prepare burette with Trilon B

Drain off  from burette into a glass  distilled water.

Pour the water into the sink

Rinse the glass with a solution of Trilon B.

Then three times washed the burette  with  solution of Trilon B

Pour out the washing liquid in the sink.

After washing  fill the burette with a new portion of  Trilon B solution slightly above the zero mark

Remove air bubbles from the spout of burette

Do the level Trilon B to zero

Add 2-3 drops of hydrochloric acid (1:1) to the sample water in a flask

Boil 1 minute for the destruction of bicarbonate and carbonate and then cool
Prove volume in the flask to 50 ml with distilled water.

Add 3 ml (by dimensional finger) of 10% solution of NaOH, and after that - 10 mg of powder murexide
Titrate with 0.05. Trilon B solution to transition the color of red-purple in Violet.

Titration perform three times.

Experience considered to be fulfilled correctly if the two volumes not differ by more than 0.1 ml

Determine the average volume.

The results of titration record to the table 8.1.

Таble 8.1 – the volume of solution of Trilon B

	№ 
	V of solution of Trilon B, ml
	Average value

	1
	
	

	2
	
	

	3
	
	


Calculate the content of iron ions 
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in the solution using the formula:
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where

VТ – Trilon B volume that spent on titration of the water samples, ml;

V – the volume of water that is taken for research;

Н – the normality of Trilon B solution;
20,04 –equivalent weight of the Calcium-ion.

Record calculations:

Determination of the Mg2+- ions in formation water 
The method is based on the formation of magnesium-ions complex with the Trilon B anion in the environment of ammonium buffer solution with pH = 9 + 10. Eriohrom black and chromogen dark blue indicators in the presence of magnesium ions in these conditions are painted in pink, and in their absence - in.
To determine the concentration of 
[image: image32.wmf]+
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Mg

ions in the same solution add 10 ml of ammonium buffer solution with pH = 9 + 10, 
then 10 mg of Eriohrom black and chromogen dark blue indicators powder), 

and titrate liquid with 0.05 N Trilon B solution similar to the above to sky-blue colour of solution.

The results of titration record in the table. 8.8.
Таble 8.2 – the volume of solution of Trilon B

	№ 
	V of solution of Trilon B, ml
	Average value

	1
	
	

	2
	
	

	3
	
	


Calculate the content of ions 
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in the solution using the formula:


[image: image34.wmf];

/

,

1000

16

,

12

2

L

mg

V

H

V

C

T

Mg

´

´

´

=

+



[image: image35.wmf].

/

,

16

,

12

/

2

2

L

еq

mg

L

mg

C

C

Mg

Mg

-

=

+

+


where

VТ – Trilon B volume that spent on titration of the water samples, ml;

V – the volume of water that is taken for research;

Н – the normality of Trilon B solution;
12,16 –equivalent weight of the Mg-ions.
Record calculations:

Remove from the burette the remains of the solution of Trilon B 
Fill in the burette with distilled water.
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