Stage 1 Chemistry
Investigations Folio

Classification of Unknown Substances - Practical
AIM: To determine each unknown white powder substances bonding structure, and furthermore identify each substance.

MATERIALS and APPARATUS: The materials used in this investigation include:

	•
	Nichrome Wire Probe
•
	Spatula

	•
	Watch Glass
•
	Dropper

	•
	Light Bulb Conductor
•
	Bunsen Burners

	•
	Pegs
•
	Protective Plate

	•
	Test Tubes
•
	Substance L

	•
	Test Tube Racks
•
	Substance J

	•
	Sodium Hydrogen Carbonate
•
	Rain Water

	
	Solution
•
	Power Packs

	•
	Hydrochloric Acid Solution
•
	Matches/Match Sticks


METHOD:
1. The Bunsen burner was connected to the gas pipe ready for use.

2. Small Portions using the spatula of each unknown Substance were added to individual test tubes.

3. These substances were then held over the flame using the pegs to hold the test tube.

4. The Melting Point and observations were then recorded.

5. The power packs were then connected and set on 4 volts.

6. To ensure the power pack was working, the ends of the light bulb conductor were pushed together to guarantee the electric current was operational.

7. Portions of each unknown substance were placed into individual test tubes.

8. The metal conductors were then dipped into the unknown substances and the conductivity was recorded.

9. Rain water was then added to the substances in the test tube and conductivity again recorded.

10. The bonding structure of substance L and substance J was then determined.

11. Solubility tests were taken out on the unknown substances by adding small portions of each substance to individual test tubes.

12. Rain water was then added and observations were recorded.

13. The Nichrome Wire Probe was then used when dipped in Hydrochloric acid and then into the respective unknown substances.

14. Then the Probes end was placed in the blue flame and the colour recorded.

15. Repeat step 4 for each substance on clean Nichrome Wire Probes.

16. Hydrochloric acid was then placed into the watch glass and a small portion of substance L was placed on the solution and observations recorded.

17. Repeat step 6 for substance J.

18. Sodium Hydrogen Carbonate was then placed into a clean watch glass and a small portion of substance L was placed on the solution and observation recorded.

19. Repeat step 8 for substance J.

20. The unknown substances were then found.
RESULTS:

	
	
	OBSERVATIONS

	
	
	Conductivity
	

	Substance
	M.P
	Solid
	Solution
	Bonding Structure

	J
	High
	No
	Yes
	Ionic

	L
	Low
	No
	No
	Covalent


FLAME TEST: Wire dipped in hydrochloric acid solution, then in compound, then exposed to the Bunsen burner flame.

- was only conducted for J because of the compound's ionic bonding.
	
	OBSERVATIONS
	

	Substance
	Bonding
	Flame Colour
	Possible Substance

	J
	Ionic
	Yellow/Orange
	Sodium Carbonate, or Sodium Chloride


To help support possibility of compound being Sodium Carbonate, a test using hydrochloric acid was conducted- Bubbles present = Carbonate present

	
	OBSERVATIONS
	

	Substance
	Possible Ionic Compound
	Properties reacted
with HCl
	Compound

	J
	Sodium Carbonate, or Sodium Chloride
	Bubbles Present
	Sodium Carbonate


SOLUBILITY TEST: 
Small amount of substances placed in test tube, small amount of rain water place in same test tube- was only conducted for L because of the compound's covalent molecular bonding.

	
	OBSERVATIONS

	Substance
	Solubility
	Soluble Covalent
	Possible Substances

	L
	Soluble in water
	Glucose
	Glucose


To help determine which possible compound L is, a test using Sodium Hydrogen Carbonate was conducted - Bubbles present = Acid

	
	OBSERVATIONS

	Substance
	Possible Compounds
	Properties reacted with HCl
	Substance

	L
	Benzoic Acid, or Glucose
	No Bubbles present
	Glucose



DISCUSSION:
When completing the tests many observations were made. During the melting point exercise Substance J stayed at the bottom of the test tube and did not move, bubble, give off a smell or melt. The white powder did not change any physical properties. This means the bonds between the particles are very strong and need a lot of energy to break these bonds, and cause the powder to change state and melt, typical of an ionic bond. The electrostatic force of attraction between cation and anions in an ionic 3D lattice is very high. This gives it a very high melting point.
Substance L however, when heated melted quite quickly, within 40 seconds in fact. It melted to a yellow colour originally, and after another 5 seconds a brown outside of the yellow, looking very similar to honeycomb. This meant the bonds are quite weak and does not require a lot of energy to break bonds, typical of a covalent bond. Covalent bonds are where two elements share electrons because they both want to gain full outer shells and become stable. Therefore, the bonding is not a lattice but instead it forms molecules therefore meaning the force of attraction and energy needed to break the bonds is only quite low.
When exploring the conductivity of Substance L and J the final indication of what bonding structure was found. Substance L and substance J both did not conduct an electric current in solid form, which was expected after the melting point test. Contrary to this, a very notable observation was that when rain water was added to the unknowns, substance J conducted electricity. A property of an ionic compound is that it will not conduct electricity in solid form because it works as an insulator, but will conduct in molten, aqueous or solution form. This is because in solution the anions have room to move about and carry the electric charge. So from the observations of a high melting point, does conduct only in solution form we can deduce that substance J is an ionic compound.
Substance L however, when testing its conductivity it was discovered it did not conduct in solid form. So again the rain water was added yet this time it did not conduct again. The reason why it did not conduct is because the molecule is uncharged and the electrons are localized, with no room to move about in the lattice. These observations for substance L lead it to be a covalent bond. The low melting point and no conductivity are distinct covalent bond properties.
When starting the intension was to find out what the white powders were. First of all the flame test was done and the result was a yellow/orange flame, which means that there is sodium was present, therefore meaning substance J was either Sodium Chloride or Sodium Carbonate. To discover the particular compound of J the substance was added to Hydrochloric acid where it bubbled, this means that the substance must be a carbonate. From these two tests it was evident that Substance J is Sodium Carbonate.
With one substance found the second covalent substance took part in a solubility test. The only soluble covalent substance is Glucose. Clearly meaning that substance L must be glucose, one more test was performed to ensure of the correct compound. This was to add substance L to a watch glass filled with Sodium Hydrogen Carbonate where if it bubbled the substance was an acid. Fortunately the substance did not bubble meaning all possibilities were countered for and only Glucose was the option for substance L.

CONCLUSION:

By conducting various tests we were able to successfully reach our motive for the investigation, and eliminate potential outcomes in order to find the correct compound, and bonding structure. With the knowledge of characteristics of compounds and properties of bonding structures we were able to successfully identity the two compounds, Glucose and Sodium Carbonate and their bonding structure.

Performance Standards for Stage 1 Chemistry

	
	Investigation
	Analysis and Evaluation
	Application
	Knowledge and Understanding

	A
	Designs a logical, coherent, and detailed chemistry investigation.

Critically and logically selects and consistently and appropriately acknowledges information about chemistry and issues in chemistry from a range of sources.

Manipulates apparatus and technological tools carefully and highly effectively to implement well-organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats accurately and highly effectively.
	Systematically analyses data and their connections with concepts to formulate logical and perceptive conclusions and make relevant predictions.
Logically evaluates procedures and suggests a range of appropriate improvements.


	Applies chemistry concepts and evidence from investigations to suggest solutions to complex problems in new and familiar contexts.

Uses appropriate chemical terms, conventions, formulae, and equations highly effectively.

Demonstrates initiative in applying constructive and focused individual and collaborative work skills.
	Consistently demonstrates a deep and broad knowledge and understanding of a range of chemistry concepts.

Uses knowledge of chemistry perceptively and logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of chemistry coherently and highly effectively.

	B
	Designs a well-considered and clear chemistry investigation.

Logically selects and appropriately acknowledges information about chemistry and issues in chemistry from different sources.

Manipulates apparatus and technological tools carefully and mostly effectively to implement organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats mostly accurately and effectively.
	Logically analyses data and their connections with concepts to formulate consistent conclusions and mostly relevant predictions.
Evaluates procedures and suggests some appropriate improvements.

	Applies chemistry concepts and evidence from investigations to suggest solutions to problems in new and familiar contexts.

Uses appropriate chemical terms, conventions, formulae, and equations effectively.

Applies mostly constructive and focused individual and collaborative work skills.
	Demonstrates some depth and breadth of knowledge and understanding of a range of chemistry concepts.
Uses knowledge of chemistry logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of chemistry coherently and effectively.

	C
	Designs a considered and generally clear chemistry investigation.
Selects with some focus, and mostly appropriately acknowledges, information about chemistry and issues in chemistry from different sources.

Manipulates apparatus and technological tools generally carefully and effectively to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using generally appropriate conventions and formats with some errors but generally accurately and effectively.
	Analyses data and their connections with concepts to formulate generally appropriate conclusions and make simple predictions with some relevance.

Evaluates some procedures in chemistry and suggests some improvements that are generally appropriate.

	Applies chemistry concepts and evidence from investigations to suggest some solutions to basic problems in new or familiar contexts.
Uses generally appropriate chemical terms, conventions, formulae, and equations with some general effectiveness.
Applies generally constructive individual and collaborative work skills.
	Demonstrates knowledge and understanding of a general range of chemistry concepts.
Uses knowledge of chemistry with some logic to understand and explain one or more social or environmental issues.

Uses different formats to communicate knowledge and understanding of chemistry with some general effectiveness.

	D
	Prepares the outline of a chemistry investigation.

Selects and may partly acknowledge one or more sources of information about chemistry or an issue in chemistry.

Uses apparatus and technological tools with inconsistent care and effectiveness and attempts to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using conventions and formats inconsistently, with occasional accuracy and effectiveness.
	Describes basic connections between some data and concepts and attempts to formulate a conclusion and make a simple prediction that may be relevant.

For some procedures, identifies improvements that may be made.


	Applies some evidence to describe some basic problems and identify one or more simple solutions, in familiar contexts.

Attempts to use some chemical terms, conventions, formulae, and equations that may be appropriate.
Attempts individual work inconsistently, and contributes superficially to aspects of collaborative work.
	Demonstrates some basic knowledge and partial understanding of chemistry concepts.

Identifies and explains some chemistry information that is relevant to one or more social or environmental issues.

Communicates basic information to others using one or more formats.

	E
	Identifies a simple procedure for a chemistry investigation.

Identifies a source of information about chemistry or an issue in chemistry.

Attempts to use apparatus and technological tools with limited effectiveness or attention to safe or ethical investigation procedures.

Attempts to record and display some descriptive information about an investigation, with limited accuracy or effectiveness.
	Attempts to connect data with concepts, formulate a conclusion and make a prediction.
Acknowledges the need for improvements in one or more procedures.


	Identifies a basic problem and attempts to identify a solution in a familiar context.

Uses some chemical terms or formulae.

Shows emerging skills in individual and collaborative work.
	Demonstrates some limited recognition and awareness of chemistry concepts. 

Shows an emerging understanding that some chemistry information is relevant to social or environmental issues.

Attempts to communicate information about chemistry.


Investigation


Designs and implements a generally clear plan for the chemistry investigation – aim, materials and apparatus, method.





Investigation


Student has demonstrated an ability to communicate the findings of an investigation but not always appropriately e.g.


results from the pre-laboratory activity and melting point  data are omitted


some tables not well-structured and labelled


results do not follow the sequence outlined in the method of the investigation.





Application


Uses appropriate chemical terms, formulae, and equations with some effectiveness in tables.





Knowledge and Understanding


Demonstrates some depth and breadth of knowledge of a range of chemistry concepts and applications related to bonding and structure of unknown substances in each table.





Application


Applies concepts about the properties of bonding and structure to the evidence from different tests.





Investigation


Uses appropriate chemical terms and conventions about chemical bonding and structure, to generally effectively communicate findings of the investigation.





Application


Uses evidence from the investigation to suggest some solutions to identify the bonding and structure of the powders.





Analysis and Evaluation


Uses analytical skills e.g. deduction, to connect data about conductivity, melting point to concept of bonding type although not all statements correct.





Analysis and Evaluation


Analyses data to formulate a simple conclusion – needed to specify identity of each powder e.g. Powder L = glucose.





Additional comments on evidence


Student has attempted to use some chemical formulae in the report (Application) but the omission of the data about the six compounds table (Pre - Laboratory) precludes achievement at a higher level of the performance standards.


The teacher has used observation supported by questions or discussion with the student during the practical part of the assessment to determine that the student has:


manipulated apparatus and technological tools generally carefully and effectively to implement safe and ethical work investigation procedures (Investigation)


applied mostly constructive and focused approaches to individual and collaborative work skills (Application)
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