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6A Bond Types

Goal

& Investigate some of the physical properics of sebsiances contmning onic,

covalenl, and metallic bonds.

Prelab

MNams

Dale

Concepts

lonie, covalent, and mctallic bonds largely determine the physical properies of

substanees. Therefore, if you observe the physical properties of o substunce, you can
oflten determdie its bond type. Notice in Table GA-]1 the propermics thal result from

each bond oype.
Table GA-1
Bond Typesa
1. Type of Band lanic Bond Covalent Bond Mataliic Bond
| 2. Description Transkred Sharod Froa iectrons
alactiona el bhgens
3. Smalieat Lns Formula unit Malocube Ak
AP €00 (&)
| 4. Mielting Point Forms solids | Forms salids Forms solids
with high imeait- with lowe mtting with relativaly
ing points. paints, Equids. high madting
and gases points
5. Solubiity Often solubie in | Usually msoi- Insalubia in
walor but ingol- | ubla in weater but watar and insol-
uble in crganic | solubla in ks in organic
solvants | oiganic sokwonis sohmnts
B. Conductivity Compounds con- | Compounds usu- Pura metals and
duct alaciricity ally do nod con- aloys conduct
when maited ar | duct ekactricin ehectricity weill
dispodvad |

In this expenment you will examine the melung poins, solubilises. snd condue-
tivities of several solids in onder 10 estublish the type of boods they contaln.

Checkup

1. What can ¥ou often determine from the physscal properties of suhstances?

[

what typeis) of bonds could it contain®

1T a subsance has o igh melting point and i insoluble i an orgame solvent,

1. If a substance has a high melting polnt and is soluble in water, what tvpels) of
hondis) could it contain?
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4, How will a conchustivity tester indhicate thot an electrcal curment is lowing?

Materials
halance
Bumsen burmer
conductivity tester
evaporating dish
gogRics
iron ring
laborateey fipson
matches
rimg stamd
lest fubes, six
weighing papes
Wire SEee

Procedure

poetune
unkriowns, theee

(Record: 1)
Dbserve the solubility.

1. Orbeain small sanples of the three unknowns provided by your teacher. Put
each sumple oo o separale picce of weighing paper.
2 Observe the substances during heating.
o, Sel up wn apparatus according to Figure 6A-2.
b. Place 2 small amoam {about the sire of an untwoked grain of nce) of un-
koown | in an cvaporating dish, Set the dish on the wire gauee and pently
heat the contents.
<. I the unknown does not remsdily mel, heat it strongly [or a minute oF two,
Descnbe the case of melting. (Record: 1) Repeat for unknowns 2 and 3,

BA-2 Heating apparalus

o Solubality in walet

Attempt to prepare a solotion of unknosm | by placing 4 small amount of
the subsiance iabout the size of a grain of rice) in a test wbe and adding
about an inch of water Note the relative solubility. (Record: 2.) Save for
step 4, Repeal (he test for relative solubility with unknown 2 and then with
unknown X, {Hecond; 2§ Be sure 1o save éach mixture in separate |abeled

lesl tubes for sgtep 4,
b. Solability in acctone,

Repeat the solubility test (Or cach unknown, using similas amosints of ace-
tone and unknovwn as you did for water and unknown in 32 Mo the rela-

tive solubility of each. (Recond: 1) Save these mix s
Observe the conductimity.

a. Lower the bwno electrodes of the conductivity lester (Figure 6A-3) into the
mixtune that you prepared for mknown 1 in step 3o If the sample conducts,
the circuit will be complete and the light will glow. Did the sample con-
duct? (Recond; 4.). Repeat the conductivity test fior the agoeous (“water™)
mixtures of enknowns I and 3. Rinse (e electrodes between lests. (Recond:
4.} Pour your mixtures into the aqoeous waste contaiser when you are fin-

ished with them

b. Repeat the conductivity tests for yoor three unknowns, wsing the acetone-
unknown mivtures from siep 3h Mote whether or not they condoet,
{Recond: 3.) Poor your mixmeres inw the aceione waste contadner when you

are fimished with them.

c. Test the coadectivity of the remaining small amounts of each unknown

sl by tosching the electrodes 1o cach, (Reoord: 6,)
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Light esmitting NV tmdery
dioda {LED) | I | |
\'\

Electrical hps 1O
K‘-\._ i
8V battary !
Probo
Tips 0.5 cm apart
bare wire
Data
| Unknown 1 LUnknown 2 ".-l—'ﬁhllu'llll.]-'__-_

! Hrﬂl_l:lf

2 Rl.‘l]l.lb-.'in:.' mn Hl-ﬂ ]
1. Solubility in

| CH,COCH,

4. Conductivity of the
_ BUOOUS fRIxRre

LF

Conductivity of e
acptone mistre |
. Conductivity of ithe

silid g

Analysis

L. ]lJL'I1|.I|} the band type in euch of the substanoes testid

2. On the basis of your electrical conductivity tests, describe the oonductivity, of
the three typses of bonds, Both in solwtion s & the solkl

3, As you will kearn in morne depth in Section 124 of your fext, a rule of thumb
thait is often used in chemistry s "like dizsodves lika”™ Did the substances vou
wsed In this lab foblow thae mle? Explain,

Chaemical Bonds

6A-3 Conducinity tester
and wiring dingram

a5
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