1.

mn_.Em_ui:E in a Saturiated Solution
You will investigate the equilibrium in saturated sodium chloride solution:
NaCl(s) & Na*(aq) + Cl(aq)

Pour some solid NaCl into a 13- x 100-mm test tube and fill the tube 3/4 full of distilled water. Cork
and shake to form a saturated solution. If all the NaCl dissolves, pour some additional NaCl in the
tube and shake until a saturated solution with soine excess solid is obtained. ,

-
s,

Filter the solution into a second test tube. To this saturated solution of NaCl, mma some CI™ ions in the
form of concentrated HCI. Record and explain the results.

An Acid-Base Indicator Equilibrium

. Acid-base indicators are large organic molecules that can gain and lose hydrogen ions to form sub-

stances that have different colors. The reaction of the indicator bromthymol blue can be illustrated as
follows:

' | Hin(aq) & H*(aq) + In(aq)
yellow blue

In this reaction HIn is the nentral indicator molecule, and In~ is the indicator ion after the molecule
has lost a hydrogen ion. Equilibrium reactions can easily be forced to go in either direction.
Reactions like this are said to be reversible.

Fill a small test tube about half-full of distilled water. Add several drops of bromthymol blue indica-
tor solution. Add 5 drops of 0.1 M HCl and stir. This will increase the amount of H* in solution. Note
the color of the indicator.

Next add 0.1 M NaOH drop by drop with stirring until no further color change occurs. Adding OH-
ions causes the HF ion concentration to decrease as the ions combine to form water molecules. Again,
note the color. See if you can add the right amount of acid to this test tube to cause the solution to be
green in color after it is stirred (half of the indicator is blue and half is yellow).

A Complex Yon Equilibrium
An equilibrium systemn can be formed in solution with the following ions:
‘ ) mou,rﬁm& + SCN=(aq) & FeSCN?**(aq)
. colorless  colorless red-brown

The iron ion Qumm...v‘ and the thiocyanate ion (SCN™) are both colorless; however, the ion that H.ou.s.m
from their combination, the FeSCN?* ion, is colored a dark red-brown. It is the color of this ion that
will indicate how the equilibrium system is being affected.

Pour about 25 mL of 0.0020 M KSCN solution (a source of SCN- ion) into a beaker. Add 25 mL of
distilled water and 5 drops of 0.20 M Fe(NO,), solution. Swirl the solution and note the mozerm

the color of the KSCN solution, the color of the Fe(NO,), solution, and the color of the H@mEﬁEm
complex ion.

You will stress the equilibrium system that has resulted in several ways. Pour equal amounts of;
solution from the beaker into four test tubes. The solution in the first test tube will be the reference/
solution.

To the second test tube add 23 crystals of solid KSCN. Describe the results.
To the third test tube add 6 drops of Fe(NO,), solution. Stir and describe the results.
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