LAB: PROPERTIES OF IONIC COMPOUNDS Name

Introduction

The gool of this lab is For you to discover some of the properties of ionic
compounds. The physical properties of a substance such as Flame color,
crystal structure, solubility, conductivity and melting point of a substance tell us
a lot about the type ofF Ioondinﬁ in a compound. The electrostatic force that
holds oppositely charaed particles together in an ionic compound is referred to
as an iohic bond!

-+ lonic. compounds are bonded together in a repeating 3-dimensional pattern called
a crystal latice.

- Solubility is the abiity to dissolve in a solvent (+ypical|\/ water, but can include
other liquids such as dlcohols).

: Conduc-l'ivii'y describes it the substance can carry an electric current.

- Melting points For ionic compounds are much higher than those of covalent
compounds so we are uhable to test for them saﬁely in the lab.

Properties of compounds depend on the strength of the attractive forces
between particles. The particles that compose an ionic compound (ions) are held
together by ionic bonds. In this experiment, you will conduct tests on the physical
properties of dif-fFerent compounds and compile data enabling you ioler\+iP\/ iohic
compounds based on their properties.

Objec+ive: Determine the general properties of ionic compour\cls and compoare
those properties to the properties of a covalent compound.

Safety: Goggles and hair ties are required for this lab. Keep paper and clothing
away from the flame.

No personal electronic devices may be brought into the lab. Please keep them in
a safe place during the lab.




Preldb questions (ZOP+9):
scedure before answer the Fol/owinﬁ questions:

I What kinds of elements generally Form ionic compounds?

2. What kinds of elements generally Form covalent compounds?

3. Based on the type ofF elements involved, Predich whether each of the
Pollowing compounds is Pr‘imar‘ily ionic. or Pr‘imar‘ily covalent.

Sodium chloride

Copper (I sulfate

Potassium iodide

Magnesium sulfate

Glucose (oka suaar) CH,O,

4. In your own words, what is an ionic bond?



5. Draw the crystal lattice For salt (you con refer to the chart).

G In your own words, write the purpose of this experiment

Materials:



Samples of compounds
Micr‘oscope

50mlL 3radua+ed cylinder
Metal loop

Plastic minicups & tops
Distiled water
Conductivity testers
Petri dishes

Suaar

Bunsen burner

Four iohic compound«; to test:

Sodium chloride Potassium iodide
Copper (I sulfate Magnesium sulfate
Procedures:

Station Cr'y9+alline structure

L At the station, you wil Find 5 small petri dishes each with the different solids
to inves’riﬁaJre.

2. Place one Petri dish with a solid on the stage of the microscope and view
the cr'strals.

3. Describe the color and crystaline shape on Data Toble I Sketch a
representative cry9+al as well. Iolen+i£y the nome of the cry9+a||ine shape as
closely as possible. Review to the chart on the next page.

4. Repeat for the other solids.



Station 2: Flame test

L Locate the Five metal loops and correspondimg solids to test

2. Turn on the switch to the burner and light careﬁully with a match

3. Dip one loop into small beaker containing HCI and then place into the
corresponding solid (be sure to check the labels). Hold loop over the Hame and
observe the color of the Fame above the loop.

4. Record color on Data Table 2

5. Turn the gas ofk

Station 3: $olubili+y

L Measure 10 groms ok each sample into five small labeled mini-cups

2. Add 15 ml of distiled water to each.

3. Place on the top aond slowly shake. Time how long it takes the substance to
dissolve, using a stopwatch. Repeat For all substances.

Record the time in Data Table 3.

4. Record the solulailier level as either: Completely / Partially / Ihsoluble in

Data Table 3.

5. Br‘ina mini-cups with you to station 5.

Examples of crystal latice structures:
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Data and Observations (30 pts):




Data Table i Observations and Crystdline structure

Descr'ipﬁon

Crystal structure & Name

Sodium Chloride

Potassium lodide

Copper (1) sulfate

Magnesium sulfate

Sugar

Data Table 2: Conduc-l-ivi‘l-y aond Flame test color

Solid Conductivity

Flame test color

Sodium Chloride

Potassium lodide

Copper (i) sulkate

Magnesium sulFate

Suaar'




Data Table 3: Solubility and Conducﬁvi-ly Observations of lonic Compounds

Time to Solubili+y Cawc-l-ivi‘l-y
Dissolve

Distiled water None
(control) Low
High

Sodium Completely None
Chloride Par+ially Low
Insoluble Hiﬁh

Potassium Comple-l-el\/ None
locide Par-tiolly Low
Insoluble H'ﬁh

COPP&\" () Comlple-l-el\/ None
Sulbate Par-tiolly Low
Insoluble H'ﬁh

Magnesium Completely None
sulFate Par‘+ially Low
Insoluble Hiﬂh

Sugar Completely None
Par-tially Low

Insoluble H'ﬁh

Analysis Questions (25 pts)




. Review your observations of the appearance of the ionic compounds and
their cr‘ys’ral structures.

a. Summarize simiarities among the compounds

b. Summarize any observation that singles out a uniqueness of one or two of
the compounds.

2. Review your observations on the solubility and conductivity of the ionic
compounds.

a. Summarize simiarities among the comPoundG

b. Summarize any observation that singles out a unigqueness of one or two of
the compounds.

3. Look up the melting points For each of the Five solids and record the values
in the below table. Review the relative melting point ofF each of the compounds.



a. Summoarize similarities among the comPoundG
b. Summoarize any observation that 9ingles out a uniqueness ofF one or two of
the comPounds.

Chemical Name Chemical Formula Melting point (°C)

Sodium chloride

Potassium iodide

Copper (N sulfate

Magnesium sulfate

Su@ar

Conclusion Questions (25 pts):

. Look up each comPouhcl and record the Pollowinﬁ information for each of
the Five compounds you examined dur'ir\ﬁ this lab. How did your data compare?

Chemical Chemical Cr'y9+al Flame Sobbi“‘l'\/ in Aqueous
Name Lormula | structure test | water (g/L) Conductivity
color

Sodium
Chloride

Potassium

iodide

Copper (i
sulfate

Maanesium
sulfate

Suaar'

2. Based upon your observations and analysis, generalize the Properﬂea of ionic
compounds.



A. Appearance and Crystal structure:

B. So\uloiIier:

C. Conduc+ivi+y (compar‘e solid vs aqueoucs):

D. MeHing Poirﬁ-z



