Irene Donne and Nikkan Das   Coaches: Mrs. T. Farinella and Mr. T. Burnett

S.B.H.S. – B Team Chemistry Olympics: Event 5 – Demonstration Show

 
“Solution Chemistry Demonstration to Song”

 
Objectives:
            This demonstration provides a definition of electrolytes and creates an understanding of electrolytic solutions. It also shows how the conductivity of a solution changes with the addition of a titrant. The experiment delineates the concept of solubility and precipitate formation. Furthermore, the demo illustrates titration and neutralization. 

 
Instructions and Procedure:
Experiment: An Introduction to Electrolytes
1. Start by pouring about 200 mL of a previously prepared barium hydroxide solution into a 400 mL beaker. 

2. Obtain a magnet and magnetic stirrer. Place the magnet in the 400 mL beaker with the Ba(OH)2 solution and put the beaker on top of the stirrer. 

3. Place a stand with a metal rod next to the stirrer setup and attach a burette to the rod, so that the acid from the burette can drip into the beaker. Also attach a conductivity apparatus to the metal rod, so that the electrodes are slightly immersed (about 1-2 cm deep) in the beaker’s solution. 

4. Set the stirrer to a low setting and plug in the conductivity apparatus. The light bulb should burn with some intensity. 

5. Add a generous amount (approximately 50.0 mL) of red cabbage juice indicator to the Ba(OH)2 solution. The solution should become algae green in color. 

6. Gradually, open the stopcock and add the acid from the burette to the basic solution. 

7. Continue the titration until the light bulb goes out. The solution should turn pink around this time. After this point, keep dripping acid into the solution until the light bulb begins to shine once more. 

 
Materials: 
        2.00 grams of Ba(OH)2
        200 mL distilled water

        M sulfuric acid

        400 mL beaker

        50 mL burette 

        2 clamps

        stand with metal rod

        magnet

        magnetic stirrer/hot plate 

        conductivity apparatus with large bulb

        red cabbage juice indicator


Safety Precautions:
Make sure to wear goggles and an apron while conducting this experiment. 

 
Hazards:
Barium hydroxide may be fatal if swallowed and harmful if inhaled. It causes skin, eye, and respiratory tract irritation, and affects the muscles and central nervous system. Sulfuric acid is harmful if inhaled, corrosive, and causes respiratory and digestive tract irritation. It can cause extreme skin and eye irritation and burns.

Diagram: Lab Setup
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[image: image2.png]Neutralizing acid and base solutions are very common disposal
procedures and should present minimal problems. Two simple rules
should be followed. First, the process should be mild. Any strong
acids or bases should first be diluted to a concentration around | M
or 10%. Remember, always add acid to water. Second, the final
product should be near neutral (pH 5-9) before discharge to the
drain. In this procedure, acids are neutralized with sodium carbonate.

Examples

Hydrochloric acid, sulfuric acid, nitric acid

Materials Required

Chemical-resistant gloves

Chemical-resistant apron

Chemical splash goggles or full-face shield

Fume hood or cxcellent ventilation

[.arge borosilicate glass beaker less than 2 full of water

Glass stirring rod

1 M Sodium carbonate solution

pH Indicator paper

Chemical Concept

This procedure 1s a standard neutralization of an acid with a carbon-
ate. In the case of phosphorus pentoxide, which is an acid anhydride,
reaction with water produces phosphoric acid. This reaction is
highly exothermic. You may want to consider immersing your reac-
tion vessel in an ice bath.

P,0s + 31,0 — 2H,PO,
2H5P0, + 3Na;CO; — 3CO; + 2NaPO, + 3H,0

Procedure

Inorganic
Acid

Dilute the acid by pouring it into a large beaker containing water.
The final concentration of the acid should be 1 M or less.

FLINN METHOD #24b continued on next page.

“FLINN METHOD.

#26@ SOLID WASTE DISPOSAL IN LANDFILL

The majority of inorganic wastes are salts consisting of a cation and
an anion. In planning the disposal of these materials. the hazards
associated with the cation and anion must be determined sepa-
rately. If either part poises a potential hazard, the substance should
not be disposed of in a municipal landfill.

Cations that have a relatively low level of toxicity are: Al, Bi, Ca,
Ce, Cs, Cu. Au, Fe, Li, Mg, Mo (V1), Pd, K, Sc, Na, Sr., Ti. Zn, and
Zr. Anions that have relatively low hazards are:

Bisulfite (HSO17) Cyanate (OCN7)  Phosphate (PO,

Borate (BO;™) Hydroxide (OH™) Sulfate (SO,
Bromide (Br™) Todide (I7) Sulfite (SO,*)
Carbonates (COs™)  Oxide (0,7) Thiocyanate (SCN ™)

Chionde (CIM)

This list of less hazardous cations and anions is presented only as
a guideline. Your chemical judgment, volume of waste, and local
regulations must also be considered. For example, sodium hydrox-
ide contains an acceptable cation (Na) and anion (OH) but is in fact
atoxic and corrosive material that should be treated before disposal.
Materials Required
Crumpled newspaper
Cardboard boxes
Heavy tape to seal boxes
Chemical Concept
No concept statement judged necessary for this procedure.

Procedure

[CHEMICAL and.
HAZ ARDOUS
WASTE SITE

Bury these materials in a Jandfill site approved for the disposal of
chemical and hazardous waste. Do not mix these materials by
remoying them from their separate containers as an unpredictable
Fhenilczll reaction might occur. Rather, pack the separate containers
into sturdy cardboard boxes, separating the glass containers from
cach other with crumpled newspapers to avoid inadvertent breakage.
Seal the cardboard boxes closed with heavy tape.

This procedure is recommended for a wide array of materials,
frpm aspirin to zinc. We use the term “landtill site approved for the
disposal of chemical and hazardous waste” while full well realizing
that many of these substances can £o into the school trash. However,
fegulations about landfill use change with great frequency. Local
Tegulations should be consulted about exactly what you can and
cannot place in the landfill in your area. We cannot possibly keep
track of all the changes in all the jurisdictions governing li]lvl(iﬁ“S,
50 you must determine what is permitted in your area. Please, we
exhort you, do not assume that it is acceptable simply to dump
Matenals into the school trash. Take the time to investigate. Some
teachers have made this “investigation” a student/teacher project,
and have learned a great deal in the process. \

If you have made solutions of the water-soluble or alcohol-
soluble materials classified for disposal under this procedure, we
Tecommend that you dispose of these solutions by Flinn Disposal
Method #26b,
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Chemical
Disposal Procedures

Flinn Method #27f, continued

b

Collect the precipitate by filtra-
tion. Allow the filtrate to dry.

Place filter paper and filtrate in a plas-
tic bag and then inside a plastic
container. Bury the container in a land-
fill suitable for such waste.

FLINN METHOD

#27h ?BARIVUM_COMPOI:IDI‘IYDS

Soluble barium salts are extremely toxic and should not be flushed
down the drain or buried in a landfill. Conversion to an insoluble
barium sulfate is the best disposal route.

Examples
All barium salts, i.e., bartum nitrate, barium hydroxide,
barium chloride

Materials Required

Chemical-resistant gloves

Chemical-resistant apron

Chemical splash goggles or full-face shield

Large beaker

Glass stirring rod

3 M sulfuric acid

Filtration apparatus (optional)

Wide-mouth plastic container with screw top

pH indicator paper

Sodium carbonate, Na,COs

Chemical Concept

In contrast to the metal ions mentioned in #27{ above, barium
sulfide is rather soluble. However, barium sulfate is highly insolu-
ble. This procedure produces barium sulfate in an acidic solution.
Note that the only acid which will work in this procedure is sulfu-
ric acid. The acid serves a double purpose in the case of barium
hydroxide and barium peroxide, in that it neutralizes the hydroxide
ion in addition to its primary purpose of furnishing sulfate ion to
redct with the barium ion. Once the precipitation is complete, the
precipitate is separated from the supernatant liquid and any excess
acid is neutralized with sodium carbonate. The solid barium sulfate
1s put in a landfill, and the neutralized supernatant liquid is flushed
down the drain.

Ba* + SO, * — BaSO, (solid)
2H + COy2 — CO, (gas) + HO

Procedure

Barium
o Compound
Dissolve the solid bartun salt i a
minimum amount of water.
(Barmum carbonate and barium per-
oxide are not soluble in water, so
just suspend them in a tenfold
excess of thetr weight 1 water.)

HO &5

Add 3 M sulturic acid o ¢
solution while stiring un
the precipitation of bariu
sulfate appears 1o be con
plete. Add at least a twofo
molar excess of sulfuric aci

o

Allow the precipitate
settle. and decant off tt
supernatant liquid or filter ¢
the precipitate.

pH Indicator Paper

The hquid will be
acidic; using pH indi-
cator paper, neutrahize
it with sodum carbon-
ate and flush it down
the drain with excess
water.

L fev place it in 2 plas
Allow the precipitate 1© dry. Plfkf’ ltmd bu[;y‘
bag and then in a plastc C(mlfumjrl.c;l st
container in a landfill suitable for st :





Disposal:





Sulfuric Acid





Barium Sulfate





Barium Hydroxide








