Chemistry 4J Laboratory plan of work


Friday, March 11, 2011

Labs performed:

1. Diffusion of liquids: Observing rate of diffusion of KMnO4 with hot and cold water

2. Salt preparation:  Producing pure Copper Chloride and Zinc Chloride
3. Chromatography: Separation techniques 

4. Thermometric titration: titration of HCl with NaOH

Labs to be performed:

5. Solubility: observing the rate of re crystallization of potassium nitrate. To be done Friday 11th march

6. Volumetric analysis:  titration of NaOH with a Nitric acid solution of unknown concentration. To be done 25th march (on the southern games holiday 9:30 A.M).
Labs to be formally written up and completed:

	Lab:
	Due

	1. Diffusion of liquids: Observing rate of diffusion of KMnO4 with hot and cold water.
	28th

	2. salt preparation:  Producing pure Copper Chloride and Zinc Chloride
	28th

	3. Chromatography: Separation techniques.
	28th

	4. Thermometric titration: titration of HCl with NaOH.
	28th

	5. Solubility: observing the rate of re crystallization of potassium nitrate.
	28th

	6. Volumetric analysis:  titration of NaOH with a Nitric acid solution of unknown concentration.
	4th


Lab #1 Diffusion of liquids

TITLE: Diffusion of liquids

AIM: to investigate the effect of temperature on the rate of diffusion.

APPARATUS & MATERIALS: Potassium manganate, 175ml cold water, 175 ml, hot water, thermometer, beakers.

PROCEDURE:  

1. Place 175ml cold water to beaker A.

2. Place 175ml cold water to beaker B.

3. The temperature of each was recorded.

4. Drop two crystals of potassium manganate to each beaker, observe each beaker every 5 minutes and record your OBSERVATIONS: until 3 OBSERVATIONS: have been recorded.
OBSERVATION: 

	Time
	Hot water at X degrees Celsius
	Cold water at X degrees Celsius

	After 5 mins
	
	

	After 10 mins
	
	

	After 15 mins
	
	


Replace X with the appropriate temperature.

Discussion: Define diffusion. Discuss what your results reveal about the effect of temperature on diffusion. The nature of diffusion itself.

CONCLUSION: Answer the aim of the experiment; example the aim of an experiment might be to find the pH of a solution, then the CONCLUSION: should state the actual pH value of that solution. 

Lab #2 Salt preparation
1. TITLE: Salts Preparation
2. AIM: To produce pure sample of Copper Chloride and Zinc Chloride
3. Apparatus:

4. Diagram(optional):  showing apparatus used to purify the crystals( Bunsen burner, tripod, evaporating dish, salts), normal diagram formatting applies: Diagram should be Bordered, clear single lines, labels either side of the apparatus. Title of diagram below

5. PROCEDURE: Correct tense, no errors of spelling and grammar. Logical process to produce the salts.

5. OBSERVATIONS: state all colour changes, state the colour of all solutions, gases or vapours produced and the original colours of all reactants, any actions and events you noted during the laboratory.

6. Analysis: state the method of salt preparation used, what property of the salt directed you to use this method, why gases or vapours produced were produced, deduce the substances which were produced.

7. CONCLUSION: relate this to the aim and the experiment generally.
Lab #3 Chromatography

TITLE: Paper Chromatography OR Separation techniques
AIM: To separate the components of an ink sample E
APPARATUS: list what you used
PROCEDURE: correct steps, no grammatical or spelling errors, correct tense.
Diagram: Actual chromatogram, with label above “chromatogram", proper labelling of components, origin and solvent front, neat placement and orientation of chromatogram, graduated lines to show points from which measurements of the distance travelled by the component were taken.
Table of results: proper construction, title written above, correct headings and readings.
ANALYSIS: definition of chromatography, brief explanation of how it works, and the driving force which propels the sample up the strip (if it moved up).
Limitations: these are factors which are not able to be controlled, no matter what.
CONCLUSION: related to aim and experiment.
Lab #4 Thermometric Analysis

TITLE: Thermometric Analysis

AIM: To determine the end point of a neutralization reaction using temperature changes

APPARATUS & MATERIALS: list what you used
DIAGRAM
PROCEDURE:
1. Measure 20 cm3 of sodium hydroxide solution and place in a Styrofoam cup

2. Record the temperature of the solution

3. Measure out 5 cm3 with hydrochloric acid solution

4. Empty  the 5 cm3portions of the acid into the sodium hydroxide in the Styrofoam cup, measuring the temperature reached every time. (*Make sure this is done swiftly)

5. Repeat steps 1-4 until you have recorded 6 temperature values. 

6. Record volumes and temperature of the solution

7. Plot a graph of volume of acid vs. temperature

OBSERVATIONS:
Draw a properly labelled table.

Under table write the following statement:

____ Cm3 of 0.5 moldm-3 HCl solution completely reacted with 20 cm3 0. 5 moldm-3 NaOH solution.

Plot graph (must be properly labelled and constructed, including neat)

DISCUSSION

Discuss the principle of thermometric titration using about 4 – 5 lines.

Calculate the no.of moles of NaOH that reacted

Write a balanced equation representing the reaction

Determine the no. of moles of HCl that reacted

Determine the molar and mass concentrations of the acid.

SOURCES OF ERROR: one SOURCES OF ERROR:
CONCLUSION:
Your graph will carry most of your marks for ORR. The discussion will be marked to give AI. Ensure your tense is correct and that you have all relevant information.

Lab #5 Solubility
TITLE: Solubility

AIM: To determine the solubility of potassium nitrate

*Principle of method:

A saturated solution at any temperature can be prepared by:

         Dissolving the solute at a temperature which is about 10 °C above the required

         When no more solute dissolves, cool the solution. Excess solute crystallizes leaving a saturated solution.

PROCEDURE:
1. Using the burette, deliver 10cm3 of water to the boiling tube

2. Add about 15g of potassium nitrate crystals to the water and heat gently while stirring, until all crystals dissolve

3. Cool the solution until crystallization just begins, recording the temperature of crystallization (T1) and the volume of solvent (V1)

4. Add 2 cm3 of water to the above mixture, heat again while stirring to dissolve crystals. Cool the solution until crystallization begins and record the temperature (T2) and the new volume of solvent (V2).

5. Add further 2 cm3 portions of water, repeating the PROCEDURE:s and recording the corresponding temperatures and volumes of solvent.

6. Use the relationship:   solubility in g per 100g water = (15 x 100) / Vs where Vs is the volume of solvent.

Results: (DRAW APPROPRIATE TABLE – this will be graded)

AI: Plot a graph of Solubility vs. Temperature (manually and computer generated).

Discuss solubility and what the graph shows in no more than 6 lines.

Answer the following questions:

-          Predict the solubility of potassium nitrate at and at 0 °C.

-          Calculate the mass of crystals which will fall out of a saturated solution of potassium nitrate in 100g of water at 60 C which is cooled to 40 °C.

SOURCES OF ERROR: 2 sources of error
CONCLUSION: related to the aim.

Lab #6 Volumetric Analysis

TITLE: Volumetric Analysis
AIM: To determine the concentration of a solution of nitric acid 
APPARATUS & MATERIALS: 1mol/dm3 Sodium Hydroxide, Nitric acid solution of unknown concentration, potassium permanganate, pipette, pipette filler, beaker, burette, retort stand, retort clamp.
PROCEDURE:  1. Rinse the burette with water and a small quantity of acid, be sure to catch what pours out with a beaker. 
1. Fill the burette with 50 cm3 of nitric acid.
2. Rinse the pipette and conical flask with water and a small amount of sodium hydroxide, use a beaker to catch what empties out of these, and allow the conical flask to dry as much as possible.
3. Pipette 5cm3 of the base to the conical flask.
4. Use the burette to add acid to the contents of the conical flask, drop by drop until the first permanent color change.
5. Record the volume of acid used.
6. Repeat steps 3-5 until 3 measurements have been recorded. 
OBSERVATIONS: all significant occurrences during the lab such as colour changes precipitate formation, etc.
ANALYSIS AND INTERPRETATION: definition of acid base titration.
· Calculations will not have a separate heading but will be under the ANALYSIS AND INTERPRETATION: section.

· Indicate which of the 3 Volumes of HNO3 you used with a statement and also by placing an asterisk next to the value on the table.                                  
· Find the number of moles of NaOH present with the 25cm3 sample of 1 mol/dm3 NaOH.                               
· Give the Equation of the reaction of Nitric acid and Sodium Hydroxide                                           
· State the Mole ratio of Nitric acid to Sodium hydroxide.                   
· Use C1V1=C2V2 to find the concentration of the unknown solution.
SOURCES OF ERROR: 1 SOE (do not give parallax)

CONCLUSION: related to the aim; also give the concentration of the unknown solution and the volume of acid (this would be the volume of acid used to neutralize the base)
1

