
Austin, Texas
2014

Christina H. Swan

John D. Mays

Chemistry Experiments for High School

Materials List



©2014 NOVARE SCIENCE & MATH LLC

All rights reserved. Except as noted below, no part of this book may be reproduced or trans-
mitted in any form or by any means, electronic or mechanical, including photocopying, 
recording, or by information storage and retrieval systems, without the written permission of 
the publisher, except by a reviewer who may quote brief passages in a review.

Published by Novare Science & Math, an imprint of Novare Science & Math LLC.

Second printing.

Printed in the United States of America

ISBN: 978-0-9904397-6-9

Cover design by Nada Orlic, http://nadaorlic.info/

For the complete catalog of textbooks and resources available from Novare Science & Math, 
visit novarescienceandmath.com.



©2014 NOVARE SCIENCE & MATH LLC

Preface for Teachers Page ix

In this manual, we assume all students have access to a balance that can measure to at least 
0.01 g. When we use the phrase “0.01 g or better,” we mean “to the nearest 0.01 g at least, and to 
the nearest 0.001 g if possible.”

Required Materials and Supplies

Below are six sets of tables listing the supplies needed for the experiments in this book: a 
Common Items List, a General Apparatus List, a Specific Apparatus List, a Prepared Solutions 
List, a Prepared Solutions in Dropping Bottles list, and finally a Chemicals List. For annual 
planning and ordering, be sure to review all the tables. Note that items designated for Experi-
ments 13, 14 and 15 apply to Chemistry for Accelerated Students and Accelerated Chemistry only.

In addition to the supplies listed below, each student needs nitrile gloves, a laboratory apron 
or lab coat, safety goggles, and hot gloves.

Common Items List
Item Exp. Used Notes

aluminum foil 9, 11
antacid tablets 12 Try Tums, Rolaids, Maalox, Milk of Magnesia, Pepcid, various generics 

at drug stores
aspirin 19 Needs to be pure aspirin (non-buffered).
B-Bs or small marbles 7
blue painter’s tape 10
butane lighter 20 Common cigarette or charcoal lighters are fine.
cotton swabs 3
distilled water For general use in experiments and for preparing solutions.
food items 20 peanuts, marshmallows, crackers, dried fruit, beef jerky, cheese, etc.
ice 15, 19
iron supplements 17 Experiment with three or four different name-brand or generic supple-

ments, or as many as time and budget allow.
marker For general use in labeling.
pencil 18
paper towels General use.
polystyrene (Styrofoam)
cups with lids

13 These are only needed for students using the CAS or AC texts.

pure cornstarch 14 Available at grocery stores. This is only needed for students using the 
CAS or AC texts.

rubber bands, small 1
sand 2 Use fine-grained sand, such as “Play Sand” available from building sup-

ply stores.
scissors 18
soda can 20 Clean, empty.
sodium bicarbonate 9 This is baking soda, approx. 30 g/group needed for Exp. 9.
sodium chloride 2, 3, 10 This is table salt. Buy non-iodized (no iodine added).
spoon 16
stopwatch 7, 14 The stopwatch on a smart phone is fine.
straight pin 20
tape, masking For general use in labeling.
toothpicks 14
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General Items Needed Throughout the Experiments
Item Quantity 

Per Group
Notes

balance 1 200 g capacity, 0.001 g resolution preferred, 0.01 g resolution accept-
able.

beaker, 50 mL 2

Lab beakers are needed for heating. Heating items in regular jars or 
glass can cause the glass to crack. Home-type Pyrex is not safe for heat-
ing. Only borosilicate glassware is acceptable.

beaker, 100 mL 1
beaker, 250 mL 6

beaker, 400 mL 1
beaker, 600 mL 2
Bunsen burner with gas hose 1
buret, 25 mL 1
buret, 50 mL 1
buret clamp 1 Schools may wish to purchase double buret clamps.
clamp, 3-finger, with ring stand clamp 2
dropper, glass 5
dropping bottle 50 This quantity assumes that all dropping-bottle solutions are maintained 

simultaneously in separate bottles, and that student groups share the 
solution sets (see Prepared Solutions in Dropping Bottles).

filter funnel, glass, 50 mm 2
filter paper, quantitative, 9 or 11 cm 2 pks of 100 

for class
funnel support ring, 2-inch iron ring 1
glass stirring rod, 10 inch 1
graduated cylinder, 10 mL 4
graduated cylinder, 25 mL 2
graduated cylinder, 50 mL 1
graduated cylinder, 100 mL 6
hot plate 1
iron burner ring, 3 inch 1
iron burner ring, 4 inch 1
ring stand 1
scoopula 1
test tube, small, approx 13 mm × 75 mm 13 Can be purchased in sets that include 6 test tubes, test tube rack, test 

tube clamp holder, and test tube brush.
test tube rack 2 Quantity assumes rack holds 12 test tubes.
thermometer 4 Celsius, 12-inch, alcohol, glass thermometer.
tongs 1 These are general purpose beaker tongs.
volumetric flask, 50 mL 1 Used repeatedly for preparing the solutions needed for various experi-

ments.
volumetric flask, 250 mL 1 Used repeatedly for preparing the solutions needed for various experi-

ments.
wash bottle 3 Typically filled with distilled water. Wash bottles with absolute ethanol, 

cold distilled water, and warm distilled water required for Exp. 19.
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General Items Needed Throughout the Experiments
Item Quantity 

Per Group
Notes

watch glass, 4 inch 2
weigh boat, medium, approx 3-inch 1 pk of 500 

for class
Weigh boats are also called weighing dishes and pour boat weighing 
dishes. 

wire gauze square with ceramic center, 
4 inch

1
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Apparatus Needed for Specific Experiments
Item Use

(Exp. 
No.)

Quantity 
Per Group

Notes

boiling chips 1, 7 1 g Boiling chips are made of various porous materials, such as 
alumina, silicon carbide, calcium carbonate, porcelain, or carbon. 
These make boiling smoother.

capillary tubes 1 5 Capillary tubes for melting point device, closed on one end.
glass tubing, 6 mm OD 1, 7, 9 1 With right-angle bend.

test tube, 25 mm × 150 mm 1, 7 4

test tube stopper, #000 1, 18 12
latex tubing, 3/16” ID 1, 7, 9 1 This requires one 5-ft length of tubing.
stopper, rubber, 2-hole, #4 1, 7 4
Büchner funnel 2, 4, 19 1 If no vacuum source is available, use gravity filtration instead (see 

Experiment 6).
Büchner funnel stopper 2, 4, 19 1 If no vacuum source is available, use gravity filtration instead (see 

Experiment 6).
evaporating dish, 100 mL 2, 19 1
filter paper for Büchner funnel 2, 4, 19 1
vacuum flask 2, 4, 19 1 If no vacuum source is available, use gravity filtration instead (see 

Experiment 6).
vacuum hose 2, 4, 19 1 If no vacuum source is available, use gravity filtration instead (see 

Experiment 6).
nichrome or platinum wire 3 1 Wire should have a loop on the end.
clay triangle 4 1
crucible 4 1
crucible tongs 4 1
24-well plate 5, 10 2
rubber policeman 6 1
molecular modeling kit 7 1
graduated cylinder, 500 mL 9 1
barometer 9 1
rubber stopper, #5, 1-hole 9 1
rubber stopper, #5, solid 11 1
12-well plate 14 1
digital pH meter 16 1 There are many different models of inexpensive pH meters.
magnetic stir plate 16 1 This item is completely optional. Schools may wish to consider hot 

plate stirrers, which are much more expensive but combine heat 
with stirring functions.

Erlenmeyer flask, 125 mL 9, 12 9 Three are required per antacid tested in Exp. 12
Erlenmeyer flask, 250 mL 11, 17 6
graduated cylinder, 250 mL 13 1
polystyrene (Styrofoam) cup 
with lid

13 2

calorimeter stirrer 13 1 See Notes to Instructors.
12-well plate 14 1
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Apparatus Needed for Specific Experiments
Item Use

(Exp. 
No.)

Quantity 
Per Group

Notes

forceps 18 1
voltmeter 18 1
Petri dish 18 1
filter paper, 12.5 cm 18 1
test tube stopper, #000 19 2
wash bottle with absolute etha-
nol

19 1

wash bottle with distilled water 
(cold)

19 1

wash bottle with distilled water 
(≈50°C)

19 1

thermometer clamp 19 1
cork stopper, #16 19 1
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Chemicals Needed for Specific Experiments: Prepared Solutions
Item Use

(Exp. 
No.)

Quan. 
Per 

Group

Toxicity* Flammability Notes

hydrochloric acid, HCl, 1.0 M 3, 13 130 mL high (1, 2) none
These can be prepared from concen-
trated HCl, 36–37% strength, which 
translates to 11.6 M.

hydrochloric acid, HCl, 6.0 M 4, 5, 9 30 mL high (1, 2) none
hydrochloric acid, HCl, 0.1 M 12 100 mL high (1, 2) none
hydrochloric acid, HCl, 0.5 M 13 200 mL high (1, 2) none
lithium chloride, LiCl, 0.5 M 3 10 mL low none
sodium chloride, NaCl, 0.5 M 3 10 mL low none
magnesium chloride, MgCl2, 
0.5 M

3 10 mL low none

potassium chloride, KCl, 0.5 M 3 10 mL low none
calcium chloride, CaCl2, 0.5 M 3 10 mL low none
rubidium chloride, RbCl, 0.5 M 3 10 mL low none
strontium chloride, SrCl2, 0.5 M 3 10 mL low none
cesium chloride, CsCl, 0.5 M 3 10 mL low none
barium chloride, BaCl2, 0.5 M 3 10 mL low none
copper chloride, CaCl2, 0.5 M 3 10 mL low none
zinc chloride, ZnCl2, 0.5 M 3 10 mL low none
unidentified solution, 0.5 M 3 10 mL low none For the unknown solution instructors 

can either duplicate one of the known 
solutions or use a solution made with 
a different salt that includes the same 
metal cation as one of the known solu-
tions. See Notes to Instructors.

iron(II) sulfate, FeSO4 8 40 mL Molarity at instructor’s discretion; deter-
mining molarity is one of the objectives 
of Experiment 8.

potassium permanganate, 
KMnO4, 0.05 M

8 50 mL medium see note Not flammable itself, but a strong oxi-
dizer. Keep away from flame and other 
materials.

sodium carbonate, Na2CO3 8 15 mL medium none Molarity at instructor’s discretion; deter-
mining molarity is one of the objectives 
of Experiment 8.

silver nitrate, Ag(NO3). 0.1 M 8 25 mL high (1, 
3, 5)

see note Not flammable itself, but a strong oxi-
dizer. Keep away from flame and organic 
materials.

sulfuric acid, H2SO4, 3.0 M 8 20 mL high (1, 
2, 3)

none This can be prepared from concentrated 
H2SO4, 95–98% strength, which trans-
lates to 18 M.

acetic acid, CH3COOH, 0.01 M 9 120 mL high (1, 
2, 3)

medium This can be prepared from glacial (pure) 
acetic acid, which is 17.4 M.

sodium hydroxide, NaOH, 
0.1 M

11, 12, 
16

300 mL high (1, 
2, 3)

none

sodium hydroxide, NaOH, 
1.0 M

13 100 mL high (1, 
2, 3)

none

acetic acid, CH3COOH, 0.1 M 16 75 mL high (1, 
2, 3)

medium This can be prepared from glacial (pure) 
acetic acid, which is 17.4 M.
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Chemicals Needed for Specific Experiments: Prepared Solutions
Item Use

(Exp. 
No.)

Quan. 
Per 

Group

Toxicity* Flammability Notes

oxalic acid, 0.1 M 16 75 mL high (1, 2, 
3, 4, 5)

high

phosphoric acid, H3PO4, 2.0 M 17 25 mL high (1, 2, 
3, 4)

none

sulfuric acid, H2SO4, 1.0 M 17 300 mL high (1, 
2, 3)

none This can be prepared from concentrated 
H2SO4, 95–98% strength, which trans-
lates to 18 M.

potassium permanganate, 
KMnO4, 0.02 M

17 300 mL medium see note Not flammable itself, but a strong oxi-
dizer. Keep away from flame and other 
materials.

*Refers to general hazard from skin contact or vapors, not to ingestion or hazard to eyes.
Notes:
(1) Avoid breathing vapors. Use in well-ventilated area. (2) Highly corrosive. (3) Can cause severe skin burns. (4) can 
cause skin irritation (5) hazardous to environment
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Chemicals Needed for Specific Experiments: Prepared Solutions in Dropping Bottles

Item Use
(Exp. 
No.)

Quan. Toxicity* Flammability Notes

silver nitrate, Ag(NO3). 0.2 M 5 20 mL high 

(1, 3, 5)

see note Not flammable itself, but a strong oxi-
dizer. Keep away from flame and organic 
materials.

calcium nitrate, Ca(NO3)2, 0.2 M 5 20 mL low none
copper sulfate, CuSO4, 0.2 M 5 20 mL low none
iron(III) nitrate, Fe(NO3)3, 0.2 M 5 20 mL high (1, 3) see note Not flammable itself, but a strong oxi-

dizer. Keep away from flame and organic 
materials.

iron(II) sulfate, FeSO4, 0.2 M 5 20 mL low none
magnesium nitrate, Mg(NO3)2, 
0.2 M

5 20 mL low none

tin(IV) chloride, SnCl4, 0.2 M 5 20 mL high (1, 3) none
zinc nitrate, Zn(NO3)2, 0.2 M 5 20 mL high (1, 3) see note Not flammable itself, but a strong oxi-

dizer. Keep away from flame and organic 
materials. Do not subject to shock.

silver nitrate, Ag(NO3). 0.1 M 6, 10, 15 20 mL high 

(1, 3, 5)

see note

magnesium chloride, MgCl2, 
0.2 M

6 20 mL low none

barium nitrate, Ba(NO3)2, 0.1 M 10 20 mL high (1, 5) see note Not flammable itself, but a strong oxi-
dizer. Keep away from flame and organic 
materials.

copper(II) nitrate, Cu(NO3)2, 
0.1 M

10 20 mL high (1) see note

sodium chloride, NaCl, 0.1 M 10 20 mL low none
sodium carbonate, Na2CO3, 
0.1 M

10 20 mL low none

sodium iodide, NaI, 0.1 M 10 20 mL low none
sodium sulfate, Na2SO4, 0.1 M 10 20 mL low none
lead nitrate, PB(NO3)2, 0.1 M 10 20 mL high (1, 5) see note Not flammable itself, but a strong oxi-

dizer. Keep away from flame and organic 
materials.

nitric acid, HNO3, 2.0 M 10 20 mL high 

(1, 2, 3)

see note

unidentified solution #1, 0.1 M 10 20 mL Toxicity and flammability 
depend on the solutions 

selected.

These unidentified solutions are at the 
teacher discretion, and are identical to 
four of the other solutions tested in this 
experiment.

unidentified solution #2, 0.1 M 10 20 mL
unidentified solution #3, 0.1 M 10 20 mL
unidentified solution #4, 0.1 M 10 20 mL
acetone, 4.0 M 14 20 mL high (1, 

2, 4)
high

distilled water 14 20 mL none none
iodine, 0.005 M 14 20 mL medium 

(4, 5)
none

hydrochloric acid, HCl, 1.0 M 14 20 mL high (1, 2) none
starch solution, 1% 14 20 mL none none
cobalt chloride, CoCl2, 1.0 M 15 20 mL high (1, 4) none
iron(III) nitrate, Fe(NO3)3, 
0.01 M

15 20 mL high (4) see note Not flammable itself, but a strong oxi-
dizer. Keep away from flame and organic 
materials.
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Chemicals Needed for Specific Experiments: Prepared Solutions in Dropping Bottles

Item Use
(Exp. 
No.)

Quan. Toxicity* Flammability Notes

hydrochloric acid, HCl, 12 M 15 20 mL high (1, 2) none
nitric acid, HNO3, 6.0 M 15 20 mL high (1, 

2, 3)
see note Not flammable itself, but a strong oxi-

dizer. Keep away from flame and organic 
materials.potassium chromate, K2CrO4, 

0.1 M
15 20 mL high (1, 4) see note

sodium phosphate dibasic, 
Na2HPO4, 0.1 M

15 20 mL high (1, 3) none

sodium hydroxide, NaOH, 
0.1 M

15 20 mL high (1, 
2, 3)

none

sodium thiocyanate, NaSCN, 
0.01 M

15 20 mL high (1, 4) none

ammonia, NH3, 15 M 15 20 mL medium 
(1, 4)

none

nickle chloride, NiCl2, 0.1 M 15 20 mL high (1, 4) none
aluminum nitrate, AlNO3, 1.0 M 18 20 mL high (3, 4) see note

Not flammable itself, but a strong oxi-
dizer. Keep away from flame and organic 
materials.

copper(II) nitrate, Cu(NO3)2, 
1.0 M

18 20 mL high (3, 4) see note

iron(III) nitrate, Fe(NO3)3, 1.0 M 18 20 mL high (4) see note
magnesium nitrate, Mg(NO3)2, 
1.0 M

18 20 mL high (1, 4) see note

nickel(II) nitrate, Ni(NO3)2, 
1.0 M

18 20 mL high (1, 
3, 4)

see note

silver nitrate, AgNO3, 1.0 M 18 20 mL high 

(1, 3, 5)

see note

sodium nitrate, NaNO3, 1.0 M 18 20 mL low see note
sulfuric acid, H2SO4, 18 M 19 20 mL high (1, 

2, 3)
none

iron(III) chloride, FeCl3, 1% 19 20 mL high (1, 
3, 5)

none

*Refers to general hazard from skin contact or vapors, not to ingestion or hazard to eyes.
Notes:
(1) Avoid breathing vapors. Use in well-ventilated area. (2) Highly corrosive. (3) Can cause severe skin burns. (4) can 
cause skin irritation (5) hazardous to environment
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Chemicals Needed for Specific Experiments
Item Use

(Exp. 
No.)

Quan. Toxicity* Flammability Notes

ethanol, C2H5OH (denatured) 1, 7 200 mL medium high Denatured.
acetone, CH3CH3CO 1, 7, 14 200 mL high (1, 

2, 4)
high Primary ingredient in old-fashioned fin-

gernail polish remover; quantity adequate 
for Experiments 1, 7, and 14.

cyclohexane, C6H12 1 25 mL low high
lauric acid, C12H24O2 1 30 g low low A common fatty acid found naturally in 

oils such as coconut oil.
toluene, C7H8 1 25 mL med (1) high Common solvent. Suggested for one of 

the “unknown substances.” Other possi-
bilities are listed in Table 1-1.

naphthalene, C10H8 1 15 g low med Primary ingredient in old-fashioned 
moth balls. Suggested for one of the “un-
known substances.” Other possibilities 
are listed in Table 1-1.

benzoic acid, C7H6O2 2 15 g low low
copper(II) chloride hydrate, 
CuCl2∙2H2O

4 1 g low none

hydrochloric acid, concentrated, 
HCl, 11.6 M

3, 4, 5, 9, 
12, 13, 
14, 15

1 L high (1, 2) none This concentrated acid is used to prepare 
the HCl solutions for all experiments re-
quiring HCl. The product is labeled 36–
37% strength, which translates to 11.6 M.

zinc, mossy, Zn 4, 5 5 g none none
calcium metal, Ca 5 5 g none low
copper metal, Cu 5, 18 5 g none low
iron metal, Fe 5 5 g none low
magnesium, Mg 5, 17 5 g none med Keep this material away from flames.
tin, Sn 5 5 g none none
silver nitrate, AgNO3 5, 6, 8, 

10, 17
10 g high (1, 

3, 5)
see note Not flammable itself, but a strong oxi-

dizer. Keep away from flame and organic 
materials.

magnesium chloride 6 1 g low none
glycerol 7 150 mL low low
mineral oil 7 150 mL low low
hexane 7 150 mL low high
sulfuric acid, H2SO4, 18 M 8, 16, 18 100 mL high (1, 

2, 3)
none This concentrated acid (95–98%) will be 

used to prepare the acid for all experi-
ments requiring H2SO4.

acetic acid, CH3COOH 9, 15 120 mL high (1, 
2, 3)

medium This glacial (pure) acetic acid is 17.4 M 
and is used to prepare the solutions in Ex-
periments 9 and 15.

bromothymol blue solution 11 5 mL medium low
CO2-free water 11 100 mL none none See Notes to Instructors.
potassium hydrogen phthalate 
(KHP)

11 10 g low none
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Chemicals Needed for Specific Experiments
Item Use

(Exp. 
No.)

Quan. Toxicity* Flammability Notes

unknown mixture of KHP and 
NaCl

11 5 g low none Note exact masses in mixture.

litmus solution 12 5 mL low none
antacid tablets 12 1 ea low none At least three different brands, 1 dose of 

each brand for each group.
NaOH pellets 13 10 g high (1, 

2, 3)
none

iron supplements 17 1 ea low none At least three different brands, 1 dose of 
each brand for each group.

aluminum strips 18 1 none none
copper strips 18 1 none none
iron strips 18 1 none none
magnesium ribbon 18 4 

inches
low high

nickel strips 18 1 none none
silver foil 18 1 none none
absolute ethanol 19 1 med (1, 4) high This is 200 proof ethanol, which contains 

traces of benzene.
acetic anhydride 19 5 mL high (1, 3, 

4, 5)
high Reacts with water.

salicylic acid 19 2 g low see note dust can form an explosive mixture with 
air

*Refers to general hazard from skin contact or vapors, not to ingestion or hazard to eyes.
Notes:
(1) Avoid breathing vapors. Use in well-ventilated area. (2) Highly corrosive. (3) Can cause severe skin burns. (4) can cause skin 
irritation (5) hazardous to environment




