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Lab 16E:An Intro to Qualitative Analysis
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Lab: *This experiment is based on Experiment 16E in Heath Laboratory Experiments.

Objectives
1. To carry out tests on the ions Mg2+, Ca2+, Sr2+ and Ba2+ that enable each to be identified separately, and to use these tests to identify an unknown ion in solution.
2. To carry out tests on the ions SO42-, CO32-, Cl- and I- that enable each to be identified separately, and to use these tests to identify an unknown ion in solution.
	Criteria
	Student Self Evaluation
	Teacher Assessment

	Pre-Lab: flow chart is completed individually by each group member before the lab!
(for parts 1 and 2 of the lab)
	/2
	/2

	Data, Results & Calculations: (may be hand written IF neat, or typed up)
Provides results & detailed observations (and diagrams where appropriate) that are presented in correctly labelled tables with descriptive, numbered titles. 
	/12
(6 marks per table)
	/12

	Questions: (word processed)

Correctly identifies and explains the theory relating to the experiment and supports this with accurate observations & data.
	/16
	/16

	Presentation:

Practical report is presented in the correct format, is written fluently and provides appropriate section headings and accurate referencing. Tables & graphs have numbered headings. Data & calculations may be hand written, however the remainder of the report is to be word-processed.
	/2
	/2

	Conclusion: (word processed)
Identifies and defines important concepts and principles relevant to the experiment by relating back to the objective and hypothesis. Be sure to address the points listed in the lab handout when answering the conclusion.
	/2
	/2

	Safety:

Demonstrates an organized and safe approach to experimental work during the lab. Shows maturity, cooperation and leadership during laboratory work.
	/5
	/5

	Punctuality:

The report is submitted in full, on the due date. Late reports are penalized, and not accepted past the drop date.
	/5
	/5

	Results Summary


	/44
	/44


Materials

Heath Chemistry page 180-183. See attached pages for reference & supplementary information you will find helpful.
NOTE: Unknown solutions are labelled “A”, “B”, or “C”.

Procedure:
Carefully read the introduction to the lab & procedure in Heath Chemistry page 180-183. 
See attached pages for reference & supplementary information you will find helpful.
1. Draw a flow chart for this experiment.  Separate it into parts 1 & 2.
Note procedural changes: 

1-2mL will be changed to 1-2drops

A spot plate will be used in place of test tubes.

Step #6, Part II changed to “make another identical sample of each spot plate which contains a precipitate. Label this new location on your spot plate map. You will need 2 samples of these solutions + ppt for the following tests”
2. Prepare data tables for Part I and Part II
3. This should be shown to your teacher before beginning the lab.


Safety glasses are to be worn at all times, for all experiments! 
Gloves are required for use of solutions containing chromate ions and silver nitrate solutions.
Reagent Disposal: all waste is to be collected in the WASTE DISPOSAL. All spot plates are to be washed thoroughly between uses.
Clean Up: clean up all materials, wipe lab bench with disinfectant and wash hands well with soap and water before you leave the lab each day.
Data & Calculations:

Tables are to be completed neatly during the lab. It is unacceptable to copy data form another student. If there is an error, or detail omitted, that is yours to bear. Do not blame a group member later. 

It is always expected that you make your own experimental observations and record data.

Data tables, chemical formulae & calculations may be submitted hand written IF NEAT. 
Otherwise, please re-write or type a “good copy” for submission.

Questions:
Carefully read the post-lab discussion. Heath Chemistry page 182, you will likely find this information useful for your follow-up questions. See attached pages for reference & questions.

Complete these Questions & Follow up Questions only:

Part 1: Qualitative Analysis of Group 2 Elements: #1 (4 marks), #2 (2 marks)

Part 2: Qualitative Analysis of Selected Anions #1 (3 marks), #2 (3 marks), 3 (2 marks)

Follow up Questions: #3 (1 mark) & #4 (1 mark)
Conclusion: Describe the difference between quantitative and qualitative analysis. Describe the principles involved in developing a qualitative analysis scheme and how this enabled you to identify the unknown substances.
[image: image1.png]m
pa
U
m
s
<
m
Z
—
—_—
O
m

An Intfroduction to Qualitative

Analysis

PROCEDURE

The term “qualitative analysis" in chemistry refers to a set of procedures
used to identify a particular ion or ions in a given sample when it is not
necessary to find out the quantity of any lon present. [Hence the term
“gualitative” rather than “quantitative” is used.)

If the number of ions that could be in a sample is large, then the scheme
o be followed in order to identify a particular ion correctly becomes very
complex, Alarge number of reagents, many of which may give no result, is
required. The quantities and concentrations of reagents involved are criti-
cal, since in many cases the separation of two ions depends on relatively
small differences in solubility. For these reasons a comprehensive treat-
ment of qualitative analysis is beyond the scope of this lab manual, butitis
worthwhile for you to see the methods involved and 1o acquire enough

«of some reactions to enable you to identify some unknowns,

In Part | of this experiment you look at a scheme foridentifying different
metal ions belonging to Group 2 of the periodic table (the alkaline earth
metals), magnesium, caleium, strontium, and barium. Then in Part I you
will look at a séheme for identifying four different anions, namely carbo-
nate, sulfate, chloride, and iodide. In each case, after carrying out your
reactions, you will be given at least one unknown containing one ion to be
identified.

OBJECTIVES

1. tocarry out lests on the ions Mg?, Ca®*, §r**, and Ba®' that enahle each
to be identified separately, and to use these tests to identify an
unknown

2. tocarry out tests on the ions 5077, COf, CI', and I that enable ach to
be identified separately, and to use these tests to identify an unknown

MATERIALS

Apparatus Reagenis

20 test tubes M MINOsly 0.1M NaCl

{13 mm * 100 mm)  0.1M CalNOyly 0.1M Nal

test-ube rack 0.1M SriNOal: 0.1M AgNDs

lab apron 0.1M BaiNOsl 1M HNOy

safety goggles 0.02M K:Cro, 6M NH;
0.1M INH.Ca0u solutlon contalning
0.1M Na, 50, unknown cation
0.1M NaOH solution containing
0.1M Na:Cih unknown anion

Part| Qualitative Analysis of Group 2 Elements

180

1. Put an your lab apron and safety goggles.

2. Place 2 mlL of 0,10 MgINCylh, CalNOsl, SiNOal and BaiNO:l: respec-
tively in four 13 mm * 100 mm test tubes.
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[image: image2.png]3. To each tube add 2 mL of0.02M K:CrO, and observe in which tubes a
precipitate occurs. Note also the amount of precipitate s light or
heawy, and whether it formed immediately or after a short time
had elapsed. Rocord your observations in your copy of Table 1 in
your notebook.

4. Repeat Steps 2 and 3, using 2 mL of 0.1 INHAC,O as the added
reagent. Record your observations in Table 1,

5. Repeat Steps 2and 3, using 2 mLof0.1 MNasSO\ as the added reagent.
Again, rocord what you observe.

6. Repeat Steps 2 and 3, using 2 mL of 0.1\ NaOH as the added reagent
Record your observations

7. Obtainan unknown solution containing only one cation, and carry out
separate reactions on 2 mLof the sample with 2 mLof each of the four.
reagonts. Identify the cation from your results,

5. Disposo ofal the contents of your test tubes aceording to the reagent
disposal instructions. Wash the test tubes, and reuse them in Part Il

Part Il Qualitative Analysis of Selected Anions

CAUTION: Barium
ompounds are
~poisonous Do not getany.
n yourmoutn. Do ot
swallow ony.

‘CAUTON: Chromates are:
‘poisonous, and ore skin
limitants Bo ot get any in
your mouth;da ot
swalow any. Wash awoy
‘ony spils Gnd spiashes wih
plenty of water.

‘CAUTION: Oxclates are
poisonous. Do not gef any.
In'your moh. Do ot
Swalow any.

1. Place 2 mL of 0.1MNa,CO,, NasSO, NaCl, and Nal respectively in four
13 mm » 100 mm tost tubes,

2. To each tube, add 2 mL of 1M HNO,. Observe the results, and record
them in your copy of Tablo 2.

3. Repeat Step 1, then add to.
and recond in which tubes

4. To the tubes containing precipitates, add 1 mL. of 1M HNO;, Observe
‘and record the results,

5. Repeat Step 1, then add o each testtubo 2 mL of 1M AgNOs Note n
which test tubes a precipitate results, and recod your rosulls in
Table 2.

h tube 2 mL of 0.1M BaiNO,} and note
precipitate was formed.

6. Divide the contents of each tost tube containing a precipitate in half
placing cach halfin a separate tost tube.

7. To one set of precipitates add 1 mL of 1M HNO;. Observe the results
and record them in Table 2.

8. To the other sot of precipitatos add 1 mL of 6MNH, and observe and
record the rosults.

9, Obtain a sample containing a single unknown anion. Carry out each
test that you used for the known anions, and observe the results
Ldentify the anion rom your results.

10. Wash your hands thoroughly with soap and water before loaving tho
labogutory; use a fingernail brush 10 clean under your fingernails.

REAGENT DISPOSAL

Test tubes containing silver compounds, barium compounds, and
chromates should be emptied into the designated waste containers. All
other waste material may b safoly rinsed down the sink with copious
amounts of water

Laboratory Experiments Experiment 16

CAUTION: Nirc acid Is
Corrosive Kosp i off your
skin Gndl 0w of your oyes.
Wash awoy any spis and
sploshes with pleny of
water.

CAUTION: Silver nitrte Is
polsonous,and Gorrosive
fo'skin and eyes. I wil
resut Iy brown sfains on
voursiin I you spillany on
Voursei I his occurs
ash wih sodlom
Iniosufate solufion, then
it pienty of water, Call
your feacher.

‘cAUION: Ammonia
Solution is corrosve. Keep
oif your skin and out of
your eyes. Avoid breathing
1S fumes. Wosh oway any
Spils and spiashes with
ety of water.
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‘The reactions in Part 1 are al straightforward precipitation reactions.Itis
important 1o observe how much procipitate formed, and whether it
formed immediately or took somewhatlonger to become ovident.In some
cases these differences are needed to make a definte identification of an
unknown,

An important part of the procedure for Part 11 is adding HNO, to see
‘whether the precipitate formed will dissolvo in acid. It is quite casy 1o
distinguish between two fons of which both give a precipitate with the
same reagent, but one dissolves in acid and the other doesn'.

T GM NH, is used o help dentify precipitates formed with Ag" Some
precipitates can dissolve as a rosult o the formation of the silver diammine
fon, AGINHy; this reaction aids in their identification.

DATA AND OBSERVATIONS

Organize your data and observations.

tablos similar o the following. Itwould bea good idea to

have these in your notebook before coming 1 the laboratory.

Partl Qualitative Anallysis of Group 2 Elements

‘Table 1
oy
nancs we | e | e | owe | W
o020 K0, B
0AMINHAG:O. s
01MNass0, Wit
o 1hNaOR W
Part Il Qualitative Analysis of Selected Anions
Table 2
1 M SOLLTIONS O ANIONS A3 Na LTS
[
neacmrs cor o - oo
nNo,
010 BaNOM,
010 HNO, added 1o abore o
0.1M AGNO, wigo®
1M HNO, added to above WO
GMNH, added 10 prcipitates
from AN,
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Part | Qualitative Analysis of Group 2 Elements

1. Wite net ionic equations for each combination in which a precipitate occurred.

2. State theidentity ofyour unknown along with its sample number,Give the reasoning you used
10 arrive at this conclusion.

Part Il Qualitative Analysis of Selected Anions

1. Write net ionic equations for each combination in which a precipitate formed or another
reaction ocourred.

3. Writenetionic equations for each situation in which the procipitate redissolved on the addition
of HNO, or NH,

3. State theidentity o your unknown along with s sample number.Give the reasoring you used
to arvive at this conclusion.

FOLLOW-UP QUESTIONS

1. Devise a sequence of reactions to follow (using liering or centrifuging where necessary to
remove precipitates) 1o identify an unknown containing two or more cations of Group 2
clements.

2. Devise a sequence of reactions to follow (using fillering o centrifuging where necessary to
remove precipitates! o identify an unknown consisting of two or more of the anions tested in
Part L.

3. Whyare the reagonts used to test for cations usually alkali metal salts or ammonium salts ather
than salts of other metals?

4. Whyare the reagents used to testfor anions usuallya nitrate of the cation that s reacting rather.
than other salts of that cation?

5. For fast and accurate identification of substances, major research or testing laboratories now
use very sophisticated and expensive) equipment. Find out the name of e ofthe instruments
now used for analysis, and briefly describe its method of operation.

CCONCLUSION
State in genoral terms the principies involved in developing a qualiative analysis scheme.
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