Name: Partner’'s Name:

Date of lab: If absent, data obtained from:

Lab 7.4 - B

ubblers

*Make complete and accurate observations during the lab. Observations include such
things as...what is happening; for any chemicals, the color, appearance, phase (solid, liquid,
gas), and odor (but NEVER taste) ; temperature if requested; etc.”

Procedure Observations

Part A - 6 Chemicals
1. Rinse 6 test tubes which are approximataly the same size.

2. Using a scoopula, place a scoop of each of the chemicals below into the test tubes:

Testtube # 1 - Citric acid Appearance:
Testtube # 2- Sodium hydrogen carbonate {sodium bicarbonate)

Appearance:

Test tube # 3 - Tartaric acid Appearance:

Testtube # 4 - Starch Appearance:

Testtube #5 - Potassium carbonate
Appearance:

Testtube # 6 - Calcium hydrogen phosphate (calcium acid phosphate)

Appearance:

____ 3. Filtall the test tubes to approximately the same lsvel {about 1/2 full) with distilled water.
— 4. Pluck all the test fubes.

_____ 5. Note if any bubbled in the Data Table A.

__ 6. Test each with red litmus paper and record your observations in Data Table A.

7. Test each with biue tmus paper and record your observations in Data Table A,



Data Table A

Test Substance Bubbles 7? Red Blue

Tube # Litmus Litmus
Citric acid

Sedium hydrogen carbonate

2 {sodium bicarbonate)
Tartaric acid
3
Starch
4
Potassium carbonate
5
Calcium hydrogen phosphate
6 (calcium acid phosphate)

Questions Part A

1. Which of these chemicais shouid bubble when distilled water is added ?

2. In the presence of an acid, itmus turns color.

3. Which of these chemicals are acids according to the litmus tests ? indicate their numbers and names

please.

Part B - Mixing Chemicals
"*Head all of the following instructions before continuing*”
For each of the combinations of chemicals fisted in Data Tabie B...
____ 8. Mix the dry chemicals together in a big, relatively dry, test tube.
.9 Add about 10 cm of water to the test tube with the 2 dry chiemicals in it.
. 10. Note in Data Table B if the test tube bubbled.
.11 Only if the test tube bubbled, place a buming splint in the test tube (please

note that the test tube is upright in this lab, not upside down as in Lab 7-1). Do notdo this
test unless the test tube bubbled.



12. Indicate your observations in Data Table B

Data Table B

Results of burning

Test |Substance 1 Substance 2 Did it
Tube # bubble ? splint test (if done)
1 Citric acid Sodium hydrogen carbonate
2 Citric acid Tartaric acid
3 Citric acid Starch
4 Citric acid Potassium carbonate
5 Citric acid Calcium acid phosphate
5 Sodium hydrogen carbonate |Tartaric acid
7 Sodium hydrogen carbonate | Starch
8 Sodium hydrogen carbonate | Potassium carbonate
9 Sodium hydrogen carbonate | Calcium acid phosphate
10 Tartaric acid Starch
11 Tartaric acid Potassium carbonate
12 Tartaric acid Calcium acid phasphate
13 Starch Potassium carbonate
14 Starch Calcium acid phosphate
15 Potassium carbonate Calcium acid phosphate

solutions 7

notad 7?

Questions Part B

1. What happened to the burning splint when you psrformed the burning splint test on these bubbling

2. Which Test Tube numbers should have bubbied ?

4. What is the formula of this gas ?

3. What is the nams of the gas which is present when this test result is

5. In this lab, what 2 kinds of substances are needed 1o resuit in bubbles 7

6. From what you just learned about this gas, what is a probable use for this gas ?




Part C - Household Chemicals

_____ 1. Rinse 2 test tubes which are approximately the same size.

2. Using a scoopula, place a scoop of each of the chemicais below into the test tubes:

Testtube # 1 - Baking powder Appearance:

Testtube #2 - Alka Seltzer Appearance:

3. Fill all the test tubes to approximately the same ievel {about 1/2 full) with water.
4. Pluck all the test tubes.
5. Note in the Data Table C if any bubbled.

6. If any bubbled, pedorm the burning splint test and note your observations in Data Table C.

Data Table C

Test Substance Resuits of the burning
Tube # Did it bubble 7 splint test

1 Baking powder

> Alkka Seltzer

Questions Part C

1. What is probably in baking powder and alka seltzer since they bubbled ?

2. Why should a can of baking powder be kept tightly closed unless you are taking some from the

container 7

3. Explain why sour milk (which is acidic) and baking soda (which is like baking powder) are used in making

some cakes ?

Review Questions

1. What gas is lighter than air, explosive, and can be produced by putting a metal in acid ?

2. When methyl orange indicator is placed in an acid, it turns color.

3. ‘What pH numbers represent acids ?

4. Which is the more concentrated acld, 3.0 M, or 05 M 7

5. Which is a more acidic, pH =2, or pH=6?




Name:

Exercise 7-B: Carbonate and Acids

in Lab 7.4 - Bubblers, you mixed a few carbonates with a few acids. They produced a salt,
carbon dioxide, and water. The reaction can be summarizad by the following:

Carbonate + acid ----->  salt + carbon dioxide + water
(“carbonate” in name) + (“acid” in name}  ----- > (2words) +  (CO9) + HsO)

Ex. aluminum carbonate + sulfuric acld -----> aluminum sulfate + COp + Ha0

You will need the sheet Acids and the Compounds They Form to determine the salt formed.
Try the following:

1. sodium bicarbonate + citric acid —> +
+

2. barium carbonate + hydrochloric acid ---> +
+

3. potassium carbonate + hydrobromic acid -—> +
+

4, calcium hydrogen carbonate + sulfuric acid —> +
+

5. iron {ll) carbonate + nitric acid --—>' +
+

6. magnesium carbonate + chioric acid -—> +
+

7. sodium hydrogen carbonate + acetic acid —~-> +
+

8. zinc carbonate + phosphoric acid ---> +
+

9. barium carbonate + sulfurous acid ~~~> +




10. magnesium hydrogen carbonate + perchloric acid ~-->




Name: Partner’'s Name:

Date of lab: I absent, data obtained from:

Lab 7.5 - Acids and Calcium Carbonate, CaCO;

‘Make complete and accurate observations during the lab. Observations include such
things as...what is happening; for any chemicals, the color, appearance, phase (solid, liquid,
gas), and odor (but NEVER taste) ; temperature if requested; stc.”

Procedure Observations

1. In a small beaker, obtain about 15 mi. of 6.0 M hydrochioric acid (HCI) from your teacher.

Appearance:

2. Obtain 3 clean, sams size test tubes.

3. Inthe first test tube, place exactly 10. 0 mi. of the 6.0 M HCI from the small beaker.
4. Inthe second test tube, place exactly 2.0 mL 6f 6.0 & HCI from the smali beaker.
—3. To the same second test tube, add exactly 10.0 mL of distilled water.

6. Using a graduated dropper, take exactly 1.0 mL from the second test tube, and place it in the third test

tube.
7. To the same third test tube, add exactly 9.0 mL of distilled water.

8. You should now have 3 test tubes: the first test tube has 10.0 mL of 6.0 M HCI, the second test tube has
11.0 mL of 1.0 M HCI, and the third test tube has 10.0 mL of 0.1 M HCL.

—8. Obtain 3 smal calcium carbonate chips, CaCQs, from your teacher.

Appearance:;

10. At the sams time place one chip In each of your 3 test tubes,
11. Observe for 2 minutes:

Testtube #1 (6.0 M HCI):

Testtube #2 (1.0 M HCI):

Testtube #3 (0.1 M HCI):

12. Pour the contents in the sink without the chips going down the drain. Rinse your test tubes well.

—13. Wipe down your counter area, wash your hands, then take off your goggles and have a seat.



Questions

1. Whatdo the “M” designations represent ?

2. Which test tube was the most concentrated 7

3. Which test tube bubbled the most ?

4. Which test tube was the laast concentrated ?

5. Which test tube bubbiled the least ?

6. What ban you conclude about the concentration of the acid and the degres of bubbling in this lab ?

7. Write the compiete word equation for the reaction which occurred in the test tubes (hint, write the carbonate
first):

8. What would acid rain do to marble statues, buildings, efc. over a long period of time ?

Review Questions

1. How can you make a solution less concentrated (which means more dilute) ?

2. Name 2 metals which bubble when placed in acid:

3. Nams 3 metals which would not bubble when placed in acid.

4. What is the name of the acid in vinegar ?

4. If the buming spiint test *pops”, what gas is present ?

5. If the burning spiint test goes out, what gas is present ?

6. What color does bromthymol blue turn when added to acid 7

7. What color does methyl orange turn when added to acid ?

8. The more concentrated the acid, the (lower/ higher) the pH number.

9. When reacting and an , you produce carbon dioxide
gas, COs.



Name:

Exercise 7-C: Review of Word Equations

The foliowing equations represent all the different types of word equations so far. Use the
handout, Types of Reactions Summary Sheet, to determine the type of reaction. You will
also need the handout, Acids and the Compounds They Form, for some of the reactions.
Good luck!

1. aluminum carbonate + sulfuric acid —-->

2. sodium bromide + hydrochloric acid ——> ___

3. lead (lI) nitrate + sulfurous acid -—->

4. aluminum + hydrofluoric acid ---->

5. potassium acetate + chloric acid —-->

6. calcium + acetic acid ---->

7. sodium acetate + phosphoric acid ——>

8. copper + sulfur --—>

9. magnesium carbonate + citric acid ---->

10. silver + ioding ---->

11. silver nitrate + iron (llf) chioride --—>




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

ammonium carbonate + sodium nitrate---->

aluminum chioride + barium hydroxide ---->

magnesium + acetic acid ---->

calcium + oxygen =~->

aluminum bromide ---->

magnesium oxide ---->

hydrogen + fluorine —-->

magnesium perchiorate + sulfuric acid --—->

sodium carbonate + hydrochloric acid ---->

potassium carbonate + nitric acid ~~->

calcium + phosphoric acid --—-->

aluminum + oxygen =--->

sodium bicarbonate + sulfurous acid -—->




Exercise 7-D

Chapter

1. Most metals react with acids to form _..8as.

9.

10.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20,
21.

22.
23,

What type of acid is vinegar ?

metal when dropped in acid will not bubble.

What element is found in all acids ?

When the burning splint test “chirps”, what gas is present ?

A compound which shows a definite color change in the presence of an acid is called an

Red litmus paper turns color in the presence of an acid.

Blue litmus paper turns color in the presence of an acid.

Methy! orange turns color in the presence of an acid.
Bromthymol blue turns color in the presence of an acid.

Which is more concentrated, a 0.5 M H>SO, solution or a 1.0 M solution ?

How does a person make a solution more dilute ?

What is the range of the common pH scale ?

What pH numbers represent acids ?

Which is more acidic,apH=6,orapH =47

Magnesium + sulfurous acid -~—--- >

Aluminum + hydrochloric acid -—-—-—>

Zinc + sulfuric acid -————> -

Calcium + acetic acid >

Barium + phosphoric acid ------->

Potassium sulfate + nitric acid ----- >

Silver nitrate + chlorc acid ~->

sodium chloride + hydrobromic acid ---->




24, combines with to yield carbon
dioxide gas, water, and a salt. :

25. Carbon dioxide gas will a burning splint.

26. What is the formula of carbon dioxide gas ?

27. Magnesium carbonate + nitric acid -—-—->

28. Potassium carbonate + acetic acid -——>

29. Zinc carbonate + phosphoric acid --—->

30. Hydrogen + chloring -----—--—- >

31, Zinc + sulfur - >

32. Silver nitrate + potassium bromide ~-~n~-n-~>
33. Iron (II) chloride + lead (II) nitrate ~-----mv>
34, Sodium chloride ~~-rmm=mmm- >

35. Which solution will bubble more rapidly when chips of calcium carbonate are added; a 2.0 M
HCl solution, or a 5.0 M HCI solution 7

36. What will happen to the pH number of a solution as you add water to it ?
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NAME DATE
12. ACIDS
DOWN ACROSS
1. A nobie gas (chemical symbol} 4. Anacid found in vinegar

1o

© oo o

12.

16.
17.
20.

21.
22.

24.
25.

26.
28.
28.
30.
32.
35.
38.
39.

41.
42.

This element was named after the man who first 7. An atom that gives up protons is called a proton
thought up the periodic table (chemical symbol)  _____, ’
A term relating to the ability of acids to "dissolve” 9. Chemical symbol for actinium
different materials by chemical action 16.  Chemical symbol for tantalum
An acid found in lemens 11, Litmus is one of these.
Containing a relatively large amount of soiute 14. A solution containing a small amount of solute
Atomic number 21 (chemical symbob) 18, This Danish chemist advanced the concept that an
A substance that gives up protons to other sub- acid is simply a proton donor.
stances 18. A noble gas (chemical symbol)
Atomic number 1 19.  An indicator
Atoms of this element have 94 protons (chemical 21.  Hydrochloric acid turns protain this color.
symbal}. 23, Bases dothis o acids.
Chemical symbol for osmium 26. Many elements (excepting the noble gases) form
Chemical symbol for europium oxides with this element.
The remaval of hydrogen and oxygen atoms in 27. Atoms of this element have 70 protons {chemical
the form of water symbol).
Atomic number 70 (chemical symbaoi) 30. A type of weak bond sometimes referred to by
The result when most nonmetallic oxides react this element
with water 31.  Chemicai symbol for hydrochloric acid
Chemicai symbol for titanium 32. Atoms of this element have 47 protons (chemical
An element named after Einstein {chemical sym- symbol},
boh 33. Poisons are made from this element {chemical
Atoms of this element have 76 protons (chemical symbol).
symbaol}. 34. A hydrated proton
Acids have this taste. 36. Chemical symbol for tin
An important component of nitric acid 37 agent; the atom or ion that takes
A noble gas (chemical symbol) up electrons during an oxidation-reduction re-
Atoms of this element have 25 protons (chemical action
symbol). 40. Stable atoms of this element have 68 electrons
A strong acid composed of three gaseous ele- (chemicai symbol).
ments ' 44, Atomic weight = 92,9064 (chemical symbol)
Stable atoms of this element have 30 electrons 45. A very strong acid composed of hydrogen and
{cherical symbol). chlorine
Atomic number 102 {chemical symbaol)
Atomic weight = 79.804 (chemical symbol)
Atoms of this metal have 13 protons {chemicai
symbob).
Atomic weight = 8.941 (chemical symbol)
12. A-IDS
Av.atic Oxygen Concentrated
Danor Hydrogen Sour
Indtcators Hydronium Nitric
Diute Oxidizing Corrosive
Bronsted Hydrochioric Acid
Liznus Nitrogen Oxyacids
Yeilow Citric 'SM 03-6044
Neutralize

Deyhydrating
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NAME ' DATE

12. ACIDS

10 il 12
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18
18
20 i) 22
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e 7]
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3 34 35
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42 3
44 4
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Decomposition

Compound = sseeesemsmeeoes > element + element
(2words) 00 mmeemeeeseeesees > {single word) + {single word)
Exz. magnesium oxide g magnesium + oxygen
Synthesis
Element + element  ------- > compound
{single word) + {single word) ------- > (2 words - always ending in "-ide”)
Ex silver + iodine e 3> gilver lodide
Pouble Displacement
Cbmpound + compound ---->  qnew compound + new compound
(2 words) + (2 words) ----> (2 words) + {2 words)

Ex. ammonium oxide + sodium nitrate -—--> ammonium nitrate + sodium oxide

Carbonate + Acid (need Acids and Compounds chart)

Carbonate + acd - ----->  salt + carbon dioxide + water
{"carbonate” in name) + (“acid” in name) ----- > (2words) + {COg) + HaO)

Ex. sluminum carbonate ¢ sulfuric acid -—--> aluminum sulfate + CO2 + Hao0

Base + Acid (need Acids and Compounds chart}

Base + acid 00 eeeeeeas > salt + water
[2 words - “hydroxide™) + ({*acid® in name} =~ «-a-ee-- > {2 words) + (HoO})

Ex. sodiem hydrozide ¢+ hydrochloric acid > sodium chloride + K320

Metal + Acid (need Acids and Compounds chart)

Metal + acid 00 eeeeee- > salt + hydrogen gas
(single word) + (“acid” in name) -------- > {2 words) + (Ha}
Ez. magnesivm <+ hydrochloric acid ------- > magnesium chloride + Hop

Salt + Acid (need Acids and Compounds chart)

Salt + acld 0 ceeeees > new salt + new acid
{2 words) + ("acld” in name) ------- = (2 words) + (*acid” in name}

Ez. sodium chloride + phosphoric acid --~~> sodium phosphate + hydrochloric acid



Acids and the Compounds They Form

t Name o.f the ‘ Makes Formula of the Acid
| Acid | Compound | rormuig of 1he Acid
f . Called... f
| Acetic I acetate i """" CHACOoH
; Carbonic i carbonate f """ H2COs
: !
Chloric chlorate : “““““ HC1O3
Chlorous | chiorite ERERY HC1O;
|
| Citric | citrate | rceere HaCeHs07
Hydrobromic | bromide |°"°*°°° HBr
| Hydrochloric chloride |°°°°°° HCL
Hydrofluoric I fluoride l ''''' HE
 Hydroiodic | iodide |7 o
; Hydrosulfuric ; sulfide RETER H2S
Hypochlorous | hypochlorite | ------ HCLO
Nitric | nitrate | ceeee- HNO;
Perchloric perchiorate | -=---- HC1O,
[
Phosphoric | phosphate e H3PO4
Sulfuric sulfate ! ...... H2504
!
Sulfurous sulfite T H2503




