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Reagents

CHEMICAL Quantity CHEMICAL Quantity
ammonium chloride 0.50¢g potassium nitrate 0.50¢g
ammonium nitrate 0.504¢ slver nitrate 0.50g
barium nitrate 0.50¢g sodium acetate trihydrate 0.50¢g
barium sulfate 0.50¢g sodium bromide 0.50¢g
calcium nitrate tetrahydrate 0.50¢g sodium carbonate 0.50¢g
copper (1) carbonate 0.504¢ sodium chloride 0.50g
copper (11) nitrate trinydrate 0.504¢ sodium hydroxide 0.50g
lead (I1) nitrate 0.504¢ sodium nitrate 0.50g
potassium chloride* 0.10g sodium sulfate 0.50g

deionized water ~100 mL

Solids should be provided to students in vials with microspatula caps. Wrap the vial containing silver
nitrate with electricians tape to protect it from light. All samples should be crushed into small crystals
before placing into vials. Remember, the crystals must fit into the wells of the 96—well plate.

Delonized water may have to be used for preparing solutions and dissolving solidsin this experiment.
The concentration of chloride ion in deionized water may be enough to cause precipitation of silver
chloride.

*These solids are used only in the preparation of the unknown.

A labeled waste container is needed for the following reagents,

barium nitrate
barium sulfate
cupric carbonate
cupric nitrate
lead nitrate
slver nitrate
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Unknown Preparation

Unknowns should be provided to the studentsin groups of four 13 x 100 mm test tubes.
The group of tubes should be labeled with an identification number and alist of al theions found
in the group. All solutions used should be 0.1M. Approximately 5 mL of each unknown should
be sufficient for identification.

Suggested unknown combinations:

Test Tubes
Unk. #A B C D List of ions
1 NapSO4 AgNO3 NaCl Cu(NO3)2 | Na*,Ag*,Cu2+,S042,NO3,Cl-
2 | Cu(NO3)2 | Pb(NO3)2 | NapCOs NaCl Cu2+,Pb2*+ Na*,NO3,CO32,Cl-
3 | BaNOz)2 | AgNOs Cu(NOg)2 | NaOH Ba**/Ag*,Cu2t,Na*,NOg,0H-
4 AgNO3 NaOH NapSO4 NapCO3 |Ag*,Naf,NO3,0H-,S042-,CO32
5 KCl Pb(NO3)2 | Cu(NOg3)2 AgNO3 K+, Pb2* ,Cu2*,Ag*,Cl,NO3
6 BaNO3)2 | Kcl Pb(NO3)> | AgNOs Ba2* K+ Pb2+ Ag*,NOg3,Cl-
Solution Preparation:

Use values from the table below to prepare the solutions of the salts needed in this
experiment. (See Appendix | & I11. for more detail.) Multiply both weight and volume columns
by the number of studentsin the class to determine the total mass of salt required and to obtain the
total amount of solution required.

The table gives amounts needed to prepare 5 mL (one unknown sample) of each solution.
Multiply the mass of the salt and the volume of solution by the number of studentsto receive that
unknown to determine the total amounts you will need. It isalso suggested that you prepare 25 to
50% more solution than your calculated value so that extra unknown is available for students
having difficulties.

Conc. of Weight Vol. of

Salt salt of salt solution

Ba(NOz3)2 (barium nitrate) 01M 0.131g¢g 5SmL
Cu(NOg)2 -3H20 (copper(ll) nitrate) 01M 01219 5mL
Pb(NO3)2 (lead(l1) nitrate) 01M 0.166 g 5mL
KCl (potassium chloride) 0.1M 0.037 g 5mL
AgNQO;3 (gilver nitrate) 0.1M 0.085¢g 5mL
NapxCOs (sodium carbonate) 0.1M 0.053¢g 5mL
NaCl (sodium chloride) 0.1M 0.029¢ 5mL
NaOH (sodium hydroxide) 0.1M 0.020 g 5mL
NapxSO4 (sodium sulfate) 0.1M 0.077¢g 5mL
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Equipment

EQUIPMENT Quantity
plate, 96-well 2
dropper 1
beaker, 50 mL 1
microstirrer 1

For information on obtaining well plates, microscale stirrers, and a block of bottles with
micro-spatul as attached to the cap, see Appendix V1.
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Useful Experimental Comments

Experiment Scheduling

This experiment will require approximately 3-4 hours to complete.

Students should complete Part | by the end of the first laboratory period. The solutions
prepared in thefirst lab period are to be used in completing Part 11 during the second portion of
the experiment. Part 111, the unknown, can be completed during the third laboratory hour. If
solutions from Part | are not saved and have to be regenerated in Part 11, the experiment will take
longer to complete.

College Board Recommendations: Thisexperiment isnot one specifically recommended by
the College Board for AP Chemistry students. However, the experience gained in
descriptive chemistry and writing chemical reactions should prove valuable on the AP
Exam.

Microscale techniques similar to those used in Experiment 6," Conductivity" will be used in
this experiment. Students should use that laboratory report as areferenceto assist in the
completion of this experiment.

PART I: Solubility of Some Selected Salts:

The students will measure the solubility of a group of ionic compounds (Table ) by adding
small amounts of the solid to water and recording their observations. While the list of compounds
in Table includes 7 different anions and 10 different cations, it does not include alarge number of
combinations. The second part of the experiment will have the students develop a more complete
list of the solubility of al anions and cations. Students will also extend their understanding of
ionic and net ionic equations.

Y ou need to remind the students to use small amounts of the solid in the wells, afew
crystals are sufficient. If too much solid is used, it will be difficult to distinguish between a small
amount of the solid dissolving and none of the solid dissolving. Some of the solids will dissolve
at aslower rate than others. Caution your studentsto alow time for the solids to dissolve so as not
to reach an incorrect conclusion regarding the solubility of the compound. Students should be
reminded to clean the microstirrers carefully between uses. It isvery important that the students
are organized and careful about recording their observations when using the 96—well plate.

Students must save those solutions containing soluble saltsfor usein part 1 of the
experiment. Covering the well plates with the plastic lids and/or wrapping them in plastic wrap
will minimize evaporation of the solutions.

Table 1 (Solubility Information) should be completed as each observation is made.
Students are encouraged to complete the ionization equation as they measure the solubility. During
the data collection, check students observations and entriesin Tablel.

The generalizations which the students are expected to make are not particularly
sophisticated. Conclusions after the limited samples of compounds from Table | may appear rather
cumbersome or uninformative to some of your students. Suggest to the students who point this
out that following more extensive testing it may be possible to make broader generalizations about
the solubility behavior of particular ions.
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PART Il: Solubility of Other Salts

Check the well plates at the beginning of the next laboratory period and add deionized water
to those wells where the water level has dropped. The wells must be nearly full to provide enough
solution for the second part of the experiment.

The second section is quite different from the first and some of your students may find it
rather difficult. Students are faced with the question of determining the solubility of a salt,
NaNOs, by inference. In order to reach aconclusion, students are expected to select two
compounds from Table | and then mix solutions of the two compounds. The choice of which two
compounds to mix must be made carefully as one of the products must be known to be soluble and
the other product must be NaNOs. If two compounds are selected such that the known compound
isinsoluble, it will be difficult (at the student's current level of understanding) to tell
experimentally whether NaNOs did not also precipitate. |f some of your students have a difficult
time figuring out the combination you might consider the following approach;

Suggest to the student an equation of the following form is required;
+ ® + NaNOj3

Ask the student where the Na* and the NO3— must come from on the reactant side

of the equation. Clearly one of the reactants must contain Na* and the other NO3~.
Then re-write the equation:

Nat — + — NO3~ ® + NaNO3

Now the student must select a salt from Table | which contains Na* and a salt

which contains NO3~ such that the other combination of ionsisasoluble salt alsoin
Tablel.

A second example isincluded to further drive home the thought process. The point of
these two exercisesis to show the students the logic which is needed to compl ete the second part of
the experiment, the expansion of the solubility information.

Table |1l is completed by observing the results of mixing solutions obtained in Part I. If
the solutions saved from Part | have evaporated, they can be regenerated by adding deionized
water to the wells. The wellswill need to be nearly full in order to have enough solution to
complete Part I1.

Table IV should be used to summarize the observations for the solubility of the salts. This
information should then be summarized in as few statements as possible. All ionic and net ionic
equations should also be written for the tests which are completed.

Be careful to recognize that some of the compounds are slightly soluble.
Depending on the amount of reactants mixed students may have different
observations. This is likely to occur for silver sulfate, Ag2SOy4, and lead
chloride, PbCls.

PART IIl: lIdentifying Solutions of Unknown Salts

Each student is expected to identify an unknown to provide them with the opportunity to
test their understanding of solubility and precipitation concepts. Provide students with unknowns
in 4-13 x 100 mm test tubes filled with solutions described in the preparation section. Along with
the four test tubes the students should be given alist of al the cations and anions which are
present. At least oneion in each test tube will beidentifiable. If the counter ion can not be
identified on the basis of solubility, the students are expected to make alogical guessasto its
identity. Two sheets are provided in the laboratory: oneto record experiments and observations
and the second to list and justify conclusions about the identity of theionsin the test tubes.
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EXPERIMENT 9: SOLUBILITIES

Pre-lab Questions:

Answer these questions before coming to class. They introduce you to several important 1deas that
you will usein this experiment. Y ou must turn-in this exercise before you will be alowed to begin
the experiment. Be sure to bring a calculator and paper to laboratory.

1. Define solubility.

Solubility is a measure of the amount of solute that will dissolve in
water. Substances are qualitatively classed as soluble, slightly soluble
or insoluble in water.

2. Define precipitation.

Precipitation is the process of forming an insoluble solid in solution.

3. Write the balanced molecular equation, the complete ionic equation, and the net ionic
equation for the reaction of NapCOs(ag) with AgNO3(a0).

NapCO3z(agq) + 2 AgNO3(ag) — Ag2CO3(s) + 2 NaNO3 (aq)
2Na*(aq) + CO32"(ag) + 2Ag*(aq) + 2NO3 (ag) — Ag2CO3(s) + 2Na*(aq) + 2NO3z"(aq)

2Ag*(ag) + CO32-(ag) — Ag2CO3(s)
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EXPERIMENT 9: SOLUBILITIES

EQUIPMENT:

96-well plate...........coceveneennen. 2
50 mL beaker...........c.cevenenen.n. 1
(0[] o] o= 1
(O (055 ([ (1= 1

PART I: Solubility of Some Selected Salts

Tablel. contains alist of saltswhose solubilities are to be determined in this experiment.

Table!. Solid Salts
N32804 NaCl
N2,CO5 NaOH
NaC,H30,  NaBr

NH,NO;  NH,CI
Cu(NO3),  CuCOs
Ba(NO;),  BaSO,
KNO3

Ca(NOy);

Pb(NO3),

AgNGO3

All of these solid sdlts are available in the laboratory. Each of the bottles containing
the salts has a microspatulainserted into the stopper which isto be used for dispensing.
Do not mix spatulas at any time. Contamination will result.

Complete Table 11 by writing the formula (column 2) for each salt and noting the
color (column 3) of each of the compounds. Solubilities (column 4) can be determined by
placing afew crystals into the bottom of awell in the 96—well plate. Carefully label each
well (column 1), identifying the salt contained in the solution. Asyou transfer the saltsto
the well be careful not to spill the solid in adjacent wells. Fill the wells with deionized
water using a dropper, leaving just enough room to stir the mixture. Do not overfill the
wells. Useamicrostirrer to carefully mix the contents of each well. Be sureto carefully
clean the microgtirrer between uses! Some solids may dissolve faster than others. Be sure
to perform your tests carefully so that you can be confident your observations are correct.
Y ou must save the solutions formed for later parts of the experiment. For those
compounds which are soluble in water, note the color of the solution (column 5) and also
identify theionsin the solution (column 6).
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Table 1. Solubility Information

Well Color of Solubility Color of [dentify 10nsIn
# Compound solid in water solution solution
NaCl white yes colorless Na*t, Cl-
NaOH white yes colorless Nat, OH-
NaBr white yes colorless Nat, Br-
Nao2SO4 white yes colorless Nat, SO42-
Nap,CO3 white yes colorless Nat, CO32-
NaCoH30 white yes colorless Nat, CoH302"
NH4ClI white yes colorless NH4*, CI-
NH4NO3 white yes colorless NHz%, NOj3-
KNOj3 white yes colorless K*, NOj3-
CuCOg3 green no
Cu(NO3)2 blue yes blue Cu2+, NOg3-
Ca(NO3)> white yes colorless Ca2+, NO3-
Ba(NOs3)> white yes colorless Ba2*, NO3-
Pb(NO3)» white yes colorless Pb2+, NO3-
AgNO3 grey yes colorless Ag*, NO3-
BaSOy4 white no

For ionic compounds we can write equations which reflect solubility behavior. If the
compound is soluble, the equation iswritten as:

H,O(
MX(s) 2! M*(ag) + X—(ag)
The equation reads as follows: when the solid ionic compound MX is added to water, it

dissolves forming the agueous ions Mt and X—. The presence or absence of ions can be
determined by conductivity. If the compound isinsolublein water the equation can be written:

H20(1) . .
MY(s)y ——  WND (will not dissolve)

Write the solubility equations for the compounds listed in Table | using the approach described
above and the experimenta datafrom Tablell.
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Equations 1 — 16
H,O(l)
NaySO4(s) —— 2Na'*(aqg) + SO42-(aq)
H2O(l)
NapCO3(s) ——  2Na*(aq) + CO32-(aq)
H20(1)
NaCzH302(s) ——  Na¥(ag) + C2H3027(aq)
H20(1)
NaCl(sy ——  Nat(aq) + Cl-(aq)
H20O(1)
NaOH(sy —— Na'(aq) + OH-(aq)
HoO(1)
NaBr(sy —— Nat(aq) + Br-(aq)
HoO(l)
NH4Cl(s) — NHz*(aq) + Cl-(aqg)
H20(1)
NH4NO3(s) ——  NH4"(aq) + NO3(aq)

H20(1) _
KNO3(s) — K7*(aq) + NO3(aq)

H2O(1)
CuCOg3(s) — WND
H2O(1)
Cu(NO3)2(s) ——  Cu2*(ag) + 2NO3"(ag)
H,O(1)
Ca(NO3)2(s) —  Ca?*(aqg) + 2NO3"(aq)
H,O(1)
Ba(NO3)2(s) ——  Ba?*(ag) + 2NO3"(aq)
H20(1)
Pb(NO3)2(s) — Pb2*(ag) + 2NO3(aq)
H20(1)
AgNO3(s) —  Ag*(ag) + NO3(aq)
H2O(1)

BaSOy4(s) — WND

Study the list of ionsidentified in column 6 of Tablell. Do you see any patterns of
solubility behavior in compounds containing identical cations or anions? Summarize the
solubility behavior of each ion below.

Gen. #1

lon Name Solubility

Nat sodium all tested salts are soluble (SO4-2, Cl-,
OH-, Br-, CO32-, C2H30y")

NHg* ammonium  all tested salts are soluble (Cl-, NO3")

K* potassium all tested salts are soluble (NO3")

Cu2+ copper(ll) NO3- salt is soluble

Ca2+* calcium NO3- salt is soluble

Ba2+ barium NO3- salt soluble
CO32- salt insoluble

Pb2+ lead NO3- salt soluble

Ag* silver NO3- salt soluble

SO 42- sulfate Na* salt soluble

Ba2t salt insoluble
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Gen. #1 (continued)

CO32- carbonate Na* salt soluble
Cu2* salt insoluble
Cl- chloride Na*, NH4* salts are soluble
OH- hydroxide Nat salt is soluble
Br- bromide Na* salt is soluble
CoH305- acetate Na* salt is soluble
NO3- nitrate K+, NH4*, Cu2+, Ca2+, Ba2t, Pb2+,

Ag™ salts are soluble
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EXPERIMENT 9: SOLUBILITIES

EQUIPMENT:

96-well plate...........coceveneennen. 2
50 mL beaker.........ccooevvveennnnn. 1
(0[] o] o= 1
MICrOStITTEIS. .uoviieiiiiiieieeaenas 1

PART Il: Solubility of Other Salts

It is possible to expand our observations by mixing pairs of compounds whose solubilities
are known (TableI) and observing the solubility behavior of the products.

What experiment would you perform to determine the solubility of sodium nitrate,
assuming that the storeroom has no solid NaNO3 available for your use?

Expl. #1

Mix a solution of NH4NO3 and NaCl. We already know that NH4ClI
is soluble so if there is a precipitate it will be NaNOg3. If there is no
precipitate then NaNOg3 is soluble.

Check the experiment with your instructor. When he or she approves, perform the
experiment. Record your observations on the solubility of NaNO3.
Obs #1
No precipitate is formed, therefore, NaNOg3 is soluble.

Do you have sufficient information in your solubility datato predict the solubility of
PbSO,4? If so, what isyour prediction?

Pred. #2
No, there is not enough information to predict whether PbSOy4 is
soluble or insoluble. Based on past chemical information students may
predict that PbSOy4 is insoluble.

What experiment would you perform to determine the solubility of PbSO,4, assuming the
storeroom has no solid PbSO, available for you to use?

Expl. #2

Mix Pb(NO3)2 and NaSO4. We know from the previous experiment
that NaNOgj is soluble. If a precipitate forms when the two solutions are
mixed, it will be PbSOgy.
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In the following portion of the experiment you will be working with solutions you prepared
inthefirst part of the experiment.  If the solutions have evaporated, add afew drops of deionized
water to each well. The wellswill need to be amost full in order to have enough solution to
complete the experiment. Use Table Il to locate the needed solutions and a dropper to transfer the
needed amounts. Be sure to rinse the dropper thoroughly with deionized water when changing
solutions.

TABLEA

NapSO4 NapxCO3 NaCoH302 NaCl NaOH NaBr

TABLEB

NH4NO3  KNO3  Cu(NOs)2  Ba(NOg)2 AgNO3  CaNOz)2 Pb(NOg)2

Using aclean 96-well plate, place one drop of a nitrate compound (Table B) in thefirst six
wells of avertical column in your 96-well plate. For example, thefirst six vertical wells, C1-H1,
would each contain one drop of NH4NO3s. The second six vertical wells, C2-H2, would each
contain one drop KNOs.

Add one drop of each solutionin Table A horizontally across the 96-well plate. For
example, put one drop of NaxSO4 in C1 through C7 followed by one drop of NapCOz inwellsD1
through D7. Record your results, identifying the formation of a precipitate and/or color changes, if
any, in each well.

Complete Table 111 with the well location and the formulas of the possible products formed.
Two of the cellsin Table 11 have been completed as examples.
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Table Il

NH4NO3 | KNO3 CU(NO3)2| BaNOg)2 | AGNO3 | Ca(NO3)2 | PO(NOg)2
NESO NaNOs(@) | K2SO4(a0) | CuSO4(e0) | BaSO4(s) | AgaSO4(s | CaSO4(s) | PbSO4(s)
oy
(NHg)2S04 | NaNOg(aq) | NaNOg(ag) | NaNOg(ag) | NaNOg(ag) | NaNOgz(ed) | NaNO3(ag)
(g
(NHg)2CO3 | K2CO3(aq) | CUCOg3(s) | BaCOgs(s) | AgeCOgz(s | CaCOgz(s) | PPCO3(s)
NapCO3 | (a0) )
NaNOg(ad) | NaNO3(ag) [ NaNOg(ag) | NaNO3z(ad) | NaNOs(ag) | NaNOgz(aq)
NaNO3(a0)
NH4CoH302 [ KCoH302 Cu(CaH302)2 | Ba(CoH302), | AgCoH30p | CalCaH302)2 | PR(CH302)2
NaC,H30
"7 | NaNOg) | Nanoge) | NeNOs(a) | NeNOs(a) | NanOg(a | NaNOse) | NaNOs(ad
NH4Cl@g) | KCl(a0) CuClo@ | BaClo@g | AgCl(s) CaClo(ag) | PbClx(s)
NaCl
NaNOgz(ad) | NaNO3(ag) [ NaNOgz(ag) | NaNO3(ad) | NaNOs(ag) | NaNOgz(ag) | NaNO3(ad)
NaOH NH 3(a0) KOH(eg) | Cu(OH)yg | Ba(OH)xaq) | AGOH(ag) | Ca(OH)a(aq) | Pb(OH)x(s)
P
NaNOgz(ad) | NaNOg(eq) | NaNOg(ag) | NaNOg(aq) | NaNOg(ad) | NaNOgz(ad) | NaNO3(eg)
NH4Br@g) | KBr(ao) CuBro(ag) | BaBro@g | AgBr(s) CaBro(ag) | PbBro(s)
NaBr
NaNOg(ad) | NaNO3(ag) [ NaNOgz(ag) | NaNOz(ad) | NaNOs(@a) | NaNOgz(ag) | NaNO3(ad)
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Usetheinformationin Tables Il and |11 to complete Table 1V. If the compound is
insoluble, put an "1" in the cell. If the compound is soluble, put an"S" inthecell. (Note: *Data
obtained from Tablell.)

Table IV. Solubility Summary

Na* | NHg* K+ Cu2* Ba2* Agt Ca* Pb2*
SO42- s = S S S I I I I
CO32- s ” S S I I I I I
CoH30,-| S  ~ S S S S S S S
Cl- S * s * S S S | S |
OH- s * S S | S S S |
Br- S * S S S S | S |
NO3- S S S s S s s s
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Summarize the experimental data contained in Table 1V in asfew statements as possible.

The response should be essentially the same as Gen. 1, but with more
observations, the student should feel more confident in extending
generalizations.

lon Name Solubility

Na* sodium all tested salts are soluble

NH4* ammonium  all tested salts are soluble

K+ potassium all tested salts are soluble

Cu?2t copper(ll)  CO32- and OH- are insoluble, all
others tested are soluble

Ca2+ calcium SO42-, OH- and Co32- are insoluble, all
others tested are soluble

Ba2+ barium SO42- and CO32- are insoluble, all
others tested are soluble

Pbh2+ lead NO3- and CoH302- salts are soluble, all
others tested are insoluble

Ag* silver NO3-, CoH30,-, and OH- salts soluble
all others tested are insoluble

SO 42- sulfate Nat, K*, Cu2* and NH4* salts are
soluble, all others tested are insoluble

CO32- carbonate Na*, K*, and NH4™* salts are soluble,
all others tested are insoluble

Cl- chloride Ag* and Pb2+ salts are insoluble, all
others tested are soluble.

OH- hydroxide Cu2+ and Pb2* salts are insoluble, all
others tested are soluble.

Br- bromide Ag* and Pb2* salts are insoluble, all
others tested are soluble.

CoH307- acetate all tested salts are soluble

NO3- nitrate all tested salts are soluble
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EXPERIMENT 9: SOLUBILITIES

EQUIPMENT:

96-well plate...........coceveneennen. 2

50 mL beaker.............ccoeeunenn, 1

(0[] o] o= 1

MICTOSHITEN ... 1

PART II1: ldentifying Solutions of Unknown Salts

Y ou will now try to solve a problem based on the chemical experience you have
accumulated to thispoint. Y ou will be given 4 test tubes which will contain agueous solutions of
substances used in this experiment. Y ou will also be given alist of theionsthat are contained in
the 4 test tubes. Y our assignment is to determine which ions are in each test tube. Notethat a
given ion may be present in more than one test tube. Remember that if you identify acationin a
test tube there must be a corresponding anion present. Y ou should be able to definitely identify at
least oneion in each test tube. If you are unable to identify the counter ion you should make a
logical guess. Be sureto differentiate between proof and guesses. Y ou must justify each
conclusion in writing!

Y ou may test the unknowns by combining them with any of the substances used previously
in this experiment. Use a clean 96-well plate and dropper to perform any needed tests. After
receiving your test tubes with the list of ions or molecules, it may be agood ideato review those
portions of your previous laboratory work that relates to those ions.

Record all experiments you perform on your unknown solutions, note important
observations and record any conclusions you make as aresult of the experiment. Be careful and
accurate when you perform your experiments and when you record your observations and
conclusions. Y our instructor must be able to follow your logic when reading your observations
and conclusions.

It isyour responsibility to record the unknown number of the set of test tubes given to you.
Not only isthe number important for correctly grading your results, but in the event you require
more unknown to complete al tests you will need the correct number in order to receive more of
the same unknown.
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Experiments and Observations

UNKNOWN #

Answers will vary. Students should perform experiments on each test
tube appropriate to identify the ions on their lists.
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Conclusions and Explanations
UNKNOWN #
A: B: C: D:
Students should identify the ions in each test tube and justify those

identifications with the experimental observations recorded on the

previous page. Grading should be based both on the accuracy of the
identifications and on the logic of the explanations.
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Post-lab Questions:
The answers to the following problems should accompany your laboratory report.

1. Distinguish between the terms dightly soluble and weak electrolyte. (Refer to
Conductivity Lab, Exp. #6.)

A substance which is slightly soluble dissolves in water to a small extent,
usually defined as between 0.01g/100 mL and 0.1g/100mL. A substance that
is slightly soluble could be a strong electrolyte, weak electrolyte or a
nonelectrolyte. A weak electrolyte is a substance which has a low electrical
conductivity is water. The low electrical conductivity is a result of a low
concentration of ions in solution. A weak electrolyte can be completely
soluble in water, such as acetic acid.

2. What isthe difference between separation and identification of substances?

Separation is the act or process of isolating components of a mixture in
a pure or reasonably pure form. lIdentification is the act of determining
the exact chemical nature of the substance by comparing to known
behavior.

3. A sample solution may contain either, both or neither of the following ions: CO32- and SO42-.
Explain how you could determine the identity of the ionsin the solution using the solubility
data you collected in the experiment. Y our answer may consist of aflow chart or awritten
explanation.

Add Cu(NO3)2 solution to the solution. If a blue precipitate forms,

CO32- is present in the solution. If no precipitate forms, CO32- is not
present. To a sample of the liquid remaining after the first test, add

Ba(NO3)2 solution. It a white precipitate forms, SO42- is present in the
solution. If no precipitate forms SO42- is not present.

CO52, 80,2
Cu+2
CUC03 reagent
blue ppt. soln.
Ba™2
reagent
CO3'2 BaSO,
white|\ ppt.
SO,
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INSTRUCTOR EVALUATION NAME:
EXPERIMENT 9: SOLUBILITY SCHOOL.:

Please complete the form as soon as possible after your students have completed the laboratory. Include any comments
you have on each section of the experiment. If the answer to any question is“no” please note the specific problems or
difficulties encountered. Attach extra sheetsif necessary. At the end of the semester, return al formsto Dr. John
Gelder, Department of Chemistry, Oklahoma State University, Stillwater, OK 74078. Your
comments and suggestions are very important in helping to correct errors and improve the overall quality of this manual.

1. How much time was required to compl ete the experiment? hours
Briefly describe those sections of the experiment which were completed during each laboratory
period. (Note: Y ou may include Part numbers or page numers for simplicity.)

NO YES
2. Wasthe pre-lab exercise ...
A. ...completed by the students?
B. ... adequate introduction to the ideas introduced in the experiment?
Comments:

3. Werethelaboratory instructions ...
A. ...understood by the students with little or no assistance from you?
B. ...leading to the collection of necessary data?
C. ...resaulting in data with acceptable experimental error?
Comments:

4. Were the questions and calculationsincluded in the experiment ...
A. ...completed by most students?
B. ...relevant to the experiment?
Comments:

5. Were the post-lab problems....
A. ...completed by most students?
B. ...relevant to the experiment?
C. ..sufficient toillustrate the overall goals of the experiment?
Comments:

6. Wasthe experiment asawhole...
A. ..interesting to the students?
B. ...relevant to the course work?
C. ..written at an appropriate level of difficulty?

Comments:
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