CHEMISTRY EXPERIMENTS FOR KIDS

UNLEASH THE SCIENTIST W/ITHIN: EXCITING CHEMISTRY EXPERIMENTS FOR KIDS

CHEMISTRY EXPERIMENTS FOR KIDS OFFER A THRILLING GATEWAY INTO THE FASCINATING WORLD OF MOLECULAR INTERACTIONS,
REACTIONS, AND THE FUNDAMENTAL BUILDING BLOCKS OF MATTER. ENGAGING CHILDREN IN HANDS-ON SCIENTIFIC EXPLORATION
NOT ONLY FOSTERS CURIOSITY AND A LOVE FOR LEARNING BUT ALSO DEVELOPS CRITICAL THINKING AND PROBLEM-SOLVING
SKILLS. FROM CREATING FIZZY VOLCANOES TO GROWING COLORFUL CRYSTALS, THESE EXPERIMENTS TRANSFORM EVERYDAY
HOUSEHOLD ITEMS INTO POWERFUL TOOLS FOR DISCOVERY, MAKING SCIENCE ACCESSIBLE AND ENJOYABLE FOR YOUNG MINDS.
THIS ARTICLE WILL DELVE INTO A VARIETY OF AGE-APPROPRIATE CHEMISTRY ACTIVITIES, COVERING ESSENTIAL SAFETY
PRECAUTIONS, MATERIALS COMMONLY FOUND AT HOME, AND THE UNDERLYING SCIENTIFIC PRINCIPLES THAT MAKE EACH
EXPERIMENT A CAPTIVATING LEARNING EXPERIENCE. PREPARE TO IGNITE A PASSION FOR SCIENCE AS WE EXPLORE THE WONDERS OF
CHEMISTRY THROUGH FUN AND EDUCATIONAL ACTIVITIES DESIGNED FOR CHILDREN.
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SAFETY FIRST; ESSENTIAL PRECAUTIONS FOR YOUNG SCIENTISTS

BEFORE EMBARKING ON ANY CHEMISTRY EXPERIMENT WITH CHILDREN, ESTABLISHING A ROBUST SAFETY PROTOCOL IS PARAMOUNT.
THE THRILL OF SCIENTIFIC DISCOVERY SHOULD NEVER OVERSHADOW THE IMPORTANCE OF RESPONSIBLE PRACTICE. ALWAYS
SUPERVISE CHILDREN CLOSELY, ESPECIALLY WHEN THEY ARE HANDLING MATERIALS OR OBSERVING REACTIONS. ENSURE THAT
EXPERIMENTS ARE CONDUCTED IN A WELL-VENTILATED AREA, AWAY FROM OPEN FLAMES OR ELECTRICAL OUTLETS, UNLESS THE
EXPERIMENT SPECIFICALLY REQUIRES THEM AND IS UNDER STRICT ADULT SUPERVISION. PROTECTIVE EYEWEAR, SUCH AS SAFETY
GOGGLES, SHOULD BE WORN BY BOTH THE SUPERVISING ADULT AND THE CHILD TO PROTECT AGAINST SPLASHES OR UNEXPECTED
REACTIONS. IT'S ALSO WISE TO WEAR OLD CLOTHES OR AN APRON, AS MANY COMMON HOUSEHOLD CHEMICALS CAN STAIN OR
DAMAGE FABRIC. FAMILIARIZE YOURSELF WITH THE MATERIALS BEING USED AND THEIR POTENTIAL HAZARDS, EVEN IF THEY ARE
COMMON HOUSEHOLD ITEMS, AND HAVE A PLAN FOR IMMEDIATE CLEANUP OF SPILLS.

[T IS CRUCIAL TO CLEARLY COMMUNICATE SAFETY RULES TO CHILDREN IN AN AGE-APPROPRIATE MANNER. EXPLAIN WHY CERTAIN
STEPS ARE NECESSARY, SUCH AS WEARING GOGGLES OR NOT TASTING ANY OF THE EXPERIMENT MATERIALS UNLESS EXPLICITLY
STATED THAT THEY ARE EDIBLE. PROVIDE A DESIGNATED W ORKSPACE, FREE FROM DISTRACTIONS, WHERE THE EXPERIMENT CAN BE
CONDUCTED SAFELY. ALWAYS HAVE CLEANING SUPPLIES READILY AVAILABLE, INCLUDING PAPER TOWELS, SOAP, AND WATER,
FOR IMMEDIATE SPILL CONTAINMENT AND CLEANUP. FOR YOUNGER CHILDREN, FOCUS ON SIMPLER EXPERIMENTS WITH LESS
VOLATILE INGREDIENTS. AS CHILDREN MATURE AND GAIN MORE EXPERIENCE, MORE COMPLEX EXPERIMENTS CAN BE INTRODUCED,
ALWAYS WITH CONTINUED VIGILANCE AND GUIDANCE. THE GOAL IS TO CREATE A SAFE AND ENJOYABLE LEARNING ENVIRONMENT
WHERE SCIENTIFIC EXPLORATION CAN FLOURISH WITHOUT COMPROMISE.



KiITcHEN CHEMISTRY: EVERYDAY INGREDIENTS, EXTRAORDINARY RESULTS

THE KITCHEN IS A TREASURE TROVE OF MATERIALS PERFECT FOR CONDUCTING A WIDE ARRAY OF EXCITING CHEMISTRY
EXPERIMENTS FOR KIDS. MANY COMMON FOOD ITEMS AND HOUSEHOLD STAPLES POSSESS UNIQUE CHEMICAL PROPERTIES THAT,
WHEN COMBINED OR MANIPULATED, PRODUCE VISUALLY ENGAGING AND EDUCATIONAL OUTCOMES. THESE EXPERIMENTS LEVERAGE
READILY AVAILABLE RESOURCES, MAKING SCIENCE ACCESSIBLE AND AFFORDABLE FOR FAMILIES, AND DEMONSTRATING THAT
SCIENTIFIC PRINCIPLES ARE AT PLAY IN OUR EVERYDAY LIVES. THE SIMPLICITY OF THESE SETUPS OFTEN BELIES THE COMPLEX
CHEMICAL REACTIONS OCCURRING, OFFERING A GENTLE INTRODUCTION TO SCIENTIFIC CONCEPTS.

THe CLASSIC BAKING SoDA AND VINEGAR VOLCANO

THE BAKING SODA AND VINEGAR VOLCANO IS A QUINTESSENTIAL CHEMISTRY EXPERIMENT FOR KIDS, CELEBRATED FOR ITS
DRAMATIC ERUPTION AND CLEAR ILLUSTRATION OF AN ACID-BASE REACTION. THIS EXPERIMENT UTILIZES TWO COMMON KITCHEN
INGREDIENTS: BAKING SODA (SODIUM BICARBONATE), A BASE, AND VINEGAR (ACETIC ACID), AN ACID. W/HEN MIXED, THEY
UNDERGO A CHEMICAL REACTION THAT PRODUCES CARBON DIOXIDE GAS, WATER, AND A SALT. THE RAPID RELEASE OF CARBON
DIOXIDE GAS CAUSES THE MIXTURE TO BUBBLE AND FOAM, CREATING THE 'ERUPTION" THAT MIMICS A VOLCANIC BLAST.

ToO CONDUCT THIS EXPERIMENT, YOU WILL NEED:

e A SMALL BOTTLE OR CONTAINER (LIKE A PLASTIC WATER BOTTLE)

BAKING soDA

* VINEGAR

DisH soAP (OPTIONAL, FOR MORE FOAM)

FooD COLORING <OPTIONAL, FOR VISUAL EFFECT)
e A TRAY OR LARGE PLATE TO CONTAIN THE MESS

® MODELING CLAY OR PLAY-DOUGH TO SHAPE THE VOLCANO AROUND THE BOTTLE (OPTIONAL)

FIRST, PLACE THE BOTTLE IN THE CENTER OF THE TRAY. IF DESIRED, SHAPE THE VOLCANO AROUND THE BOTTLE USING MODELING
CLAY. ADD A FEW TABLESPOONS OF BAKING SODA TO THE BOTTLE. FOR ADDED VISUAL FLAIR, ADD A FEW DROPS OF RED OR
ORANGE FOOD COLORING AND A SQUIRT OF DISH SOAP. THEN, POUR VINEGAR INTO THE BOTTLE. STAND BACK AND OBSERVE THE
FIZZING ERUPTION AS CARBON DIOXIDE GAS IS RAPIDLY PRODUCED AND ESCAPES THE LIQUID.

HoMeMADE SLIME: A PoLYMER PLAYGROUND

CREATING HOMEMADE SLIME IS A HIGHLY ENGAGING SENSORY EXPERIENCE THAT TEACHES CHILDREN ABOUT POLYMERS AND CROSS-
LINKING. SLIME IS ESSENTIALLY A NON-NEW TONIAN FLUID, MEANING ITS VISCOSITY CHANGES DEPENDING ON THE FORCE APPLIED.
THE MAGIC BEHIND SLIME TYPICALLY INVOLVES THE REACTION BETWEEN POLYVINYL ACETATE (FOUND IN WHITE GLUE) AND A
BORATE ION SOURCE, SUCH AS BORAX OR CONTACT LENS SOLUTION CONTAINING BORIC ACID AND SODIUM BORATE. THis
REACTION FORMS CROSS-LINKS BETWEEN THE LONG POLYMER CHAINS IN THE GLUE, CREATING A GOOEY, STRETCHY SUBSTANCE.

BASIC SLIME INGREDIENTS INCLUDE:

o \WHITE scHooL GLUE (PV A GLUE)



o WATER

e BORAX SOLUTION (DISSOLVE 1 TEASPOON OF BORAX IN 1 CUP OF WARM WATER AND LET IT SIT FOR A FEW MINUTES),
OR CONTACT LENS SOLUTION CONTAINING BORIC ACID AND SODIUM BORATE, AND BAKING SODA

e FOOD COLORING OR GLITTER (OPTIONAL)

IN A BOWL, MIX ABOUT HALF A CUP OF GLUE WITH A QUARTER CUP OF WATER. ADD FOOD COLORING OR GLITTER IF DESIRED.
GRADUALLY ADD THE ACTIVATOR (BORAX SOLUTION OR CONTACT LENS SOLUTION MIXED WITH A PINCH OF BAKING SODA) A
LITTLE AT A TIME, STIRRING CONTINUOUSLY. KEEP MIXING UNTIL THE SLIME STARTS TO PULL AWAY FROM THE SIDES OF THE
BOWL. ONCE IT REACHES THE DESIRED CONSISTENCY, KNEAD IT WITH YOUR HANDS UNTIL IT'S NO LONGER STICKY. REMEMBER TO
W ASH HANDS THOROUGHLY AFTER PLAYING WITH SLIME.

EbieLE Rock CANDY: CRYSTALLIZATION IN ACTION

MAKING EDIBLE ROCK CANDY IS A DELIGHTFUL WAY TO OBSERVE THE PROCESS OF CRYSTALLIZATION. ROCk CANDY IS
ESSENTIALLY A SUPERSATURATED SUGAR SOLUTION THAT, WHEN COOLED, DEPOSITS SUGAR CRYSTALS ONTO A SEED CRYSTAL
OR STRING, ALLOWING FOR ORDERLY GROWTH. THIS EXPERIMENT DEMONSTRATES HOW SOLUTIONS BECOME SATURATED AND
HOW SOLUTE PARTICLES CAN ARRANGE THEMSELVES INTO A REGULAR, REPEATING LATTICE STRUCTURE.

YOoU WILL NEED:

SuUGAR (GRANULATED)

o \WATER

e A SAUCEPAN

e A CLEAN GLASS JAR OR BEAKER
® A WOODEN SKEWER OR STRING
e A PENCIL OR RULER

CLOTHESPIN OR TAPE

FIRST, TIE A STRING OR PLACE A WOODEN SKEWER INSIDE THE JAR. THE STRING/SKE\X/ER WILL ACT AS A SURFACE FOR CRYSTAL
FORMATION. MAKE SURE IT DOESN'T TOUCH THE BOTTOM OR SIDES OF THE JAR. IN THE SAUCEPAN, HEAT TWO CUPS OF WATER
UNTIL WARM, THEN DISSOLVE TWO CUPS OF SUGAR INTO IT, STIRRING UNTIL FULLY DISSOLVED. CONTINUE ADDING SUGAR,
ABOUT HALF A CUP AT A TIME, STIRRING AFTER EACH ADDITION UNTIL NO MORE SUGAR WILL DISSOLVE (THIS CREATES A
SUPERSATURATED SOLUTION). CAREFULLY POUR THE HOT SUGAR SOLUTION INTO THE GLASS JAR. USE THE PENCIL OR RULER TO
SUSPEND THE SKE\X/ER/STRING IN THE SOLUTION, ENSURING IT HANGS IN THE MIDDLE OF THE JAR. COVER THE JAR LOOSELY WITH A
PAPER TOWEL TO PREVENT DUST FROM ENTERING BUT ALLOW MOISTURE TO ESCAPE. PLACE THE JAR IN A QUIET SPOT WHERE IT
WON'T BE DISTURBED. OVER THE NEXT FEW DAYS TO WEEKS, YOU WILL SEE SUGAR CRYSTALS FORMING AND GROWING ON THE
SKEWER OR STRING.

DensiTY Tower: LAYERS OF LIQUIDS

A DENSITY TOWER IS A VISUALLY IMPRESSIVE EXPERIMENT THAT CLEARLY ILLUSTRATES THE CONCEPT OF DENSITY, WHICH IS
THE MEASURE OF MASS PER UNIT VOLUME. DIFFERENT LIQUIDS HAVE DIFFERENT DENSITIES, MEANING THEY WEIGH DIFFERENTLY FOR



THE SAME AMOUNT OF SPACE. W/HEN LAYERED CAREFULLY, LIQUIDS WITH LOWER DENSITIES WILL FLOAT ON TOP OF LIQUIDS
WITH HIGHER DENSITIES. THIS EXPERIMENT IS A SIMPLE YET EFFECTIVE WAY TO TEACH ABOUT THIS FUNDAMENTAL PHYSICAL
PROPERTY.

MATERIALS FOR A DENSITY TOWER:

e A TALL, CLEAR GLASS OR PLASTIC CONTAINER

® SEVERAL HOUSEHOLD LIQUIDS OF VARYING DENSITIES, SUCH AS:

HONEY OR CORN SYRUP

[¢]

o MAPLE SYRUP

o DisH soap

[¢]

W ATER (CAN BE COLORED WITH FOOD COLORING)
o VEGETABLE OIL

o RUBBING ALCOHOL (CAN BE COLORED WITH FOOD COLORING)

THE KEY TO A SUCCESSFUL DENSITY TOWER IS TO POUR THE LIQUIDS SLOWLY AND CAREFULLY, PREFERABLY DOWN THE SIDE OF
THE CONTAINER. START WITH THE DENSEST LIQUID AT THE BOTTOM. FOR INSTANCE, POUR HONEY OR CORN SYRUP FIRST. THEN,
CAREFULLY ADD MAPLE SYRUP, FOLLOWED BY DISH SOAP, COLORED WATER, VEGETABLE OIL, AND FINALLY, COLORED RUBBING
ALCOHOL AT THE TOP. THE LIQUIDS SHOULD FORM DISTINCT LAYERS, WITH THE DENSEST AT THE BOTTOM AND THE LEAST
DENSE AT THE TOP. YOU CAN EVEN GENTLY DROP SMALL OBJECTS OF DIFFERENT DENSITIES INTO THE TOWER TO SEE WHERE THEY
SETTLE.

CoLor AND ReacTIONS: EXPLORING CHEMICAL CHANGES

COLOR IS OFTEN THE MOST IMMEDIATE AND CAPTIVATING ASPECT OF CHEMICAL REACTIONS, MAKING IT AN IDEAL STARTING
POINT FOR YOUNG SCIENTISTS. BY OBSERVING CHANGES IN COLOR, CHILDREN CAN DIRECTLY WITNESS CHEMICAL
TRANSFORMATIONS TAKING PLACE. THESE EXPERIMENTS HELP THEM UNDERSTAND THAT SUBSTANCES CAN CHANGE THEIR
FUNDAMENTAL PROPERTIES, LEADING TO NEW MATERIALS WITH DIFFERENT CHARACTERISTICS. EXPLORING COLOR CHANGES ALSO
INTRODUCES CONCEPTS LIKE OXIDATION, PH LEVELS, AND THE INTERACTION OF DIFFERENT CHEMICAL COMPOUNDS.

CoLor-CHANGING MiLk: A SURPRISING EMULSION

THE COLOR-CHANGING MILK EXPERIMENT IS A MARVEL OF SURFACE TENSION, EMULSIFICATION, AND CHEMICAL REACTIONS. IT
INVOLVES MILK, FOOD COLORING, AND DISH SOAP, AND THE RESULT IS A BEAUTIFUL, SWIRLING DISPLAY OF COLORS. MILK IS AN
EMULSION CONTAINING FATS, PROTEINS, AND WATER. DISH SOAP IS AN EXCELLENT DEGREASER AND SURFACTANT, MEANING IT
BREAKS DOWN THE SURFACE TENSION OF LIQUIDS AND INTERACTS STRONGLY WITH FATS.

TO PERFORM THIS EXPERIMENT, YOU WILL NEED:

e A SHALLOW DISH OR PLATE

o MiLk (\X/HOLE MILK \WORKS BEST DUE TO HIGHER FAT CONTENT)



o LIQUID FOOD COLORING (VARIOUS COLORS)
e LIQUID DISH SOAP

o COTTON SWABS

POUR ENOUGH MILK INTO THE DISH TO COVER THE BOTTOM. ADD SEVERAL DROPS OF DIFFERENT FOOD COLORS RANDOMLY ON
THE SURFACE OF THE MILK, BEING CAREFUL NOT TO MIX THEM. DIP A COTTON SWARB INTO THE LIQUID DISH SOAP. THEN, GENTLY
TOUCH THE SOAPY TIP OF THE COTTON SWAB TO THE SURFACE OF THE MILK IN THE CENTER OF THE DISH. OBSERVE AS THE
COLORS RAPIDLY SWIRL AND SPREAD OUTWARDS. THE SOAP BREAKS DOWN THE FAT MOLECULES IN THE MILK AND REDUCES
SURFACE TENSION, CAUSING THE MILK TO MOVE AND CREATE THE MESMERIZING PATTERNS.

INVISIBLE INk: THE MAGIC OF OXIDATION

THE INVISIBLE INK EXPERIMENT IS A CLASSIC THAT SPARKS WONDER AND EXCITEMENT. CHILDREN CAN WRITE SECRET MESSAGES
THAT APPEAR MAGICALLY WHEN TREATED. THERE ARE SEVERAL WAYS TO CREATE INVISIBLE INK, BUT A COMMON AND SAFE
METHOD USES LEMON JUICE OR MILK, WHICH ARE ORGANIC COMPOUNDS. \W/HEN HEATED OR TREATED WITH A CHEMICAL
INDICATOR, THESE INVISIBLE WRITINGS BECOME VISIBLE DUE TO OXIDATION OR OTHER CHEMICAL REACTIONS.

FOR THE LEMON JUICE INVISIBLE INK, YOU WILL NEED:
o |EMON JUICE
e A COTTON SWAB OR A FINE PAINTBRUSH

o \WHITE PAPER

A HEAT SOURCE (LIKE A LAMP BULB OR AN IRON — ADULT SUPERVISION IS CRUCIAL)

DIP THE COTTON SWARB INTO THE LEMON JUICE AND WRITE A MESSAGE ON THE PAPER. LET IT DRY COMPLETELY. THE WRITING
WILL BE INVISIBLE ON THE PAPER. T O REVEAL THE MESSAGE, HOLD THE PAPER NEAR A HEAT SOURCE. THE ORGANIC COMPOUNDS
IN THE LEMON JUICE WILL OXIDIZE AND TURN BROWN WHEN HEATED, MAKING THE MESSAGE VISIBLE. BE CAUTIOUS NOT TO SCORCH
THE PAPER.

Reo CaeeAGE PH INDICATOR: NATURE'S OwN LiTMUS TEST

RED CABBAGE CONTAINS PIGMENTS CALLED ANTHOCYANINS, WHICH CHANGE COLOR DEPENDING ON THE PH OF THE SOLUTION
THEY ARE IN. THIS MAKES RED CABBAGE A NATURAL PH INDICATOR, SIMILAR TO LITMUS PAPER, BUT MUCH MORE COLORFUL AND
FUN FOR KIDS. BY TESTING VARIOUS HOUSEHOLD SUBSTANCES, CHILDREN CAN LEARN ABOUT ACIDS AND BASES AND HOW THEIR
PROPERTIES AFFECT CHEMICAL INDICATORS.

TO CREATE A RED CABBAGE INDICATOR, YOU WILL NEED:

® RED CABBAGE LEAVES
o WATER

e A BLENDER OR KNIFE (FOR CHOPPING)



e A SAUCEPAN
® A STRAINER OR CHEESECLOTH

® V ARIOUS HOUSEHOLD SUBSTANCES TO TEST, SUCH AS VINEGAR, LEMON JUICE, BAKING SODA SOLUTION, SOAPY WATER,
AND PLAIN WATER

CHOP THE RED CABBAGE LEAVES AND BLEND THEM WITH A SMALL AMOUNT OF WATER, OR BOIL THEM IN WATER FOR ABOUT
10-15 MINUTES. STRAIN THE LIQUID TO OBTAIN THE PURPLE-COLORED RED CABBAGE JUICE. THIS JUICE IS YOUR PH INDICATOR.
NO\X/, POUR SMALL AMOUNTS OF THIS JUICE INTO SEPARATE CLEAR CUPS. ADD A DIFFERENT HOUSEHOLD SUBSTANCE TO EACH
CUP AND OBSERVE THE COLOR CHANGE. FOR EXAMPLE, ACIDS LIKE VINEGAR OR LEMON JUICE WILL TURN THE INDICATOR RED OR
PINK, NEUTRAL SUBSTANCES LIKE WATER WILL KEEP IT PURPLE, AND BASES LIKE BAKING SODA SOLUTION OR SOAPY WATER WILL
TURN IT BLUE OR GREEN.

BeYOND THE KITCHEN: SIMPLE LAB-STYLE EXPERIMENTS

W/HILE THE KITCHEN OFFERS A WEALTH OF OPPORTUNITIES, SOME CHEMISTRY EXPERIMENTS FOR KIDS INVOLVE SLIGHTLY
DIFFERENT MATERIALS OR CONCEPTS THAT CAN BE EXPLORED IN A DEDICATED SCIENCE CORNER OR EVEN A SIMPLE DIY LAB SETUP.
THESE EXPERIMENTS OFTEN INTRODUCE CONCEPTS LIKE CRYSTAL FORMATION, NON-NEW TONIAN FLUIDS, AND THE PRINCIPLES OF
BUOYANCY AND CONVECTION, PROVIDING A DEEPER UNDERSTANDING OF SCIENTIFIC PHENOMENA.

GROWING CRYSTALS: FROM SoLUTION TO SoLip

GROWING CRYSTALS IS A MESMERIZING PROCESS THAT ALLOWS CHILDREN TO WITNESS THE FORMATION OF ORDERED
STRUCTURES FROM DISSOLVED SUBSTANCES. THIS EXPERIMENT DEMONSTRATES HOW MOLECULES CAN ARRANGE THEMSELVES IN A
PRECISE, REPEATING PATTERN AS A SOLUTION COOLS OR EVAPORATES, LEADING TO THE FORMATION OF GEOMETRIC CRYSTALS.
SALT, SUGAR, AND ALUM ARE COMMON AND SAFE SUBSTANCES FOR GROWING CRYSTALS.

To GROW SALT CRYSTALS, YOU WILL NEED:

T ABLE SALT (SODIUM CHLORIDE)
o WATER

e A JAR OR BEAKER

STRING OR PIPE CLEANER
® A PENCIL OR RULER

e A SHALLOW DISH OR TRAY

HEAT WATER IN A SAUCEPAN, AND GRADUALLY DISSOLVE SALT INTO IT UNTIL NO MORE SALT CAN BE DISSOLVED, CREATING A
SUPERSATURATED SOLUTION. LET THE SOLUTION COOL SLIGHTLY. TIE A STRING TO THE PENCIL AND SUSPEND THE FREE END OF
THE STRING INTO THE JAR, ENSURING IT DOESN'T TOUCH THE BOTTOM. POUR THE SUPERSATURATED SALT SOLUTION INTO THE
JAR. AS THE WATER EVAPORATES OVER SEVERAL DAYS, SALT CRYSTALS WILL BEGIN TO FORM AND GROW ON THE STRING. For
LARGER, MORE DEFINED CRYSTALS, A SLOWER EVAPORATION PROCESS IS IDEAL. SIMILARLY, USING ALUM, A COMMON INGREDIENT
IN PICKLING SPICES, CAN YIELD FASTER CRYSTAL GROWTH AND BEAUTIFUL, CLEAR CRYSTALS.



MAKING A LAVA LAMP: DENSITY AND CONVECTION

A HOMEMADE LAVA LAMP IS A FUN AND VISUALLY CAPTIVATING WAY TO ILLUSTRATE THE PRINCIPLES OF DENSITY AND
CONVECTION. [T MIMICS THE CLASSIC LAVA LAMP BY USING THE IMMISCIBLE NATURE OF OIL AND WATER, AND THE EFFERVESCENCE
CREATED BY AN ALKA-SELTZER TABLET. THE REACTIONS CREATE BUBBLES THAT CARRY COLORED WATER UPWARDS THROUGH
THE OIL, AND AS THE BUBBLES POP, THE WATER SINKS BACK DOWN, CREATING A CONTINUOUS CYCLE.

YoU WILL NEED:

® A CLEAR PLASTIC BOTTLE OR JAR
o \WATER

® VEGETABLE OIL

® FOOD COLORING

ALKA-SELTZER TABLETS (OR SIMILAR EFFERVESCENT TABLETS)

FILL ABOUT ONE-QUARTER OF THE BOTTLE WITH WATER. ADD A FEW DROPS OF FOOD COLORING TO THE WATER AND STIR.
THEN, FILL THE REST OF THE BOTTLE, LEAVING ABOUT AN INCH OF SPACE AT THE TOP, WITH VEGETABLE OIL. LET THE LAYERS
SETTLE. BREAK AN ALKA-SELTZER TABLET INTO A FEW PIECES AND DROP ONE PIECE INTO THE BOTTLE. OBSERVE AS IT REACTS
WITH THE WATER, CREATING CARBON DIOXIDE GAS. THE GAS BUBBLES ATTACH TO THE COLORED WATER, MAKING IT LESS DENSE
AND CAUSING IT TO RISE THROUGH THE OIL. \WHEN THE GAS ESCAPES AT THE TOP, THE COLORED WATER BECOMES DENSER AGAIN
AND SINKS BACK DOWN. CONTINUE ADDING TABLET PIECES TO MAINTAIN THE LAVA LAMP EFFECT.

OosLEck: THE NoON-NEWTONIAN FLUID

OOBLECK IS A FASCINATING SUBSTANCE THAT BEHAVES LIKE A LIQUID WHEN HANDLED GENTLY BUT BECOMES SOLID WHEN FORCE
IS APPLIED. THIS MAKES IT A CLASSIC EXAMPLE OF A NON-NEW TONIAN FLUID, SPECIFICALLY A SHEAR-THICKENING FLUID. ITs
UNIQUE PROPERTIES STEM FROM THE WAY CORNSTARCH PARTICLES ARE SUSPENDED IN WATER, UNDER NORMAL CONDITIONS, THEY
FLOW PAST EACH OTHER, BUT WHEN PRESSURE IS APPLIED, THEY LOCK TOGETHER.

To MAKE OOBLECK, YOU ONLY NEED TWO INGREDIENTS:

o CORNSTARCH
o \WATER

e FooD CoLORING (OPTIONAL)

IN A BOWL, PLACE ABOUT ONE CUP OF CORNSTARCH. GRADUALLY ADD WATER, ABOUT HALF A CUP AT A TIME, STIRRING AS
YOU GO. IF USING FOOD COLORING, ADD IT TO THE WATER BEFORE MIXING IT WITH THE CORNSTARCH. CONTINUE ADDING WATER
AND MIXING UNTIL YOU ACHIEVE A CONSISTENCY THAT IS HARD TO STIR BUT FLOWS WHEN TILTED. YOU CAN TEST IT BY POKING
IT QUICKLY — IT SHOULD FEEL SOLID — AND THEN BY SLOWLY DIPPING YOUR FINGER IN — IT SHOULD FEEL LIQUID. OOBLECK CAN
BE MESSY BUT IS INCREDIBLY FUN TO PLAY WITH, DEMONSTRATING UNUSUAL PHYSICAL PROPERTIES.



ENCOURAGING SCIENTIFIC INQUIRY AND LEARNING

BEYOND THE SHEER FUN OF PERFORMING CHEMISTRY EXPERIMENTS FOR KIDS, THE UNDERLYING GOAL IS TO FOSTER A LIFELONG
LOVE FOR SCIENTIFIC INQUIRY AND A DEEPER UNDERSTANDING OF THE WORLD AROUND THEM. ENCOURAGE CHILDREN TO ASK
“WHY” AND “How" QUESTIONS. PROMPT THEM TO PREDICT WHAT WILL HAPPEN BEFORE STARTING AN EXPERIMENT AND TO
OBSERVE CAREFULLY THROUGHOUT THE PROCESS. AFTER EACH EXPERIMENT, DISCUSS THE RESULTS. WHAT DID THEY LEARN? DID
ANYTHING SURPRISE THEM? HOW DOES THIS RELATE TO OTHER THINGS THEY KNOW OR HAVE EXPERIENCED?

IT'S ALSO BENEFICIAL TO HELP CHILDREN DOCUMENT THEIR FINDINGS, WHETHER THROUGH DRAWING, WRITING, OR SIMPLE
EXPLANATIONS. THIS REINFORCES THE SCIENTIFIC METHOD, WHICH INVOLVES OBSERVATION, HYPOTHESIS, EXPERIMENTATION, AND
CONCLUSION. BY REGULARLY ENGAGING IN THESE HANDS-ON ACTIVITIES, CHILDREN DEVELOP NOT ONLY THEIR KNOWLEDGE OF
CHEMISTRY BUT ALSO CRUCIAL SKILLS IN OBSERVATION, CRITICAL THINKING, PROBLEM~SOLVING, AND COMMUNICATION. THESE
ARE INVALUABLE ASSETS THAT EXTEND FAR BEYOND THE REALM OF SCIENCE AND INTO ALL AREAS OF THEIR LIVES, PREPARING
THEM FOR FUTURE ACADEMIC SUCCESS AND A CURIOUS, ENGAGED APPROACH TO THE WORLD.

FREQUENTLY ASkeD QUESTIONS ABoUT CHEMISTRY EXPERIMENTS FOR Kibs

QI \WHAT ARE THE SAFEST MATERIALS TO USE FOR CHEMISTRY EXPERIMENTS FOR KIDS?

A: THE SAFEST MATERIALS ARE GENERALLY COMMON HOUSEHOLD ITEMS LIKE BAKING SODA, VINEGAR, WATER, DISH SOAP,
CORNSTARCH, SALT, AND SUGAR. ALWAYS ENSURE THAT ANY SUBSTANCE, EVEN FOOD-GRADE ITEMS, ARE NOT INGESTED
UNLESS THE EXPERIMENT SPECIFICALLY STATES IT IS EDIBLE. SUPERVISE CHILDREN AT ALL TIMES.

QZ How oLD SHOULD A CHILD BE TO PERFORM CHEMISTRY EXPERIMENTS?

A: WHILE SIMPLE EXPERIMENTS CAN BE DONE WITH TODDLERS UNDER VERY CLOSE SUPERVISION, MORE INVOLVED EXPERIMENTS
ARE SUITABLE FOR CHILDREN AGED 6 AND UP, WITH ADULT GUIDANCE. AS CHILDREN GET OLDER, THEY CAN TAKE ON MORE
RESPONSIBILITY FOR PLANNING AND EXECUTING EXPERIMENTS.

QZ CAN | USE FOOD COLORING IN ALL CHEMISTRY EXPERIMENTS FOR KIDS?

A: FOOD COLORING IS GENERALLY SAFE AND IS OFTEN USED TO ENHANCE THE VISUAL APPEAL OF EXPERIMENTS, BUT IT'S NOT
ALWAYS NECESSARY. |T'S IMPORTANT TO CHECK IF THE EXPERIMENT'S INTEGRITY RELIES ON THE COLOR CHANGE OF THE
CHEMICALS THEMSELVES, RATHER THAN ADDED DYES.

QZ \WHAT IS THE MOST IMPORTANT SAFETY RULE FOR KIDS' CHEMISTRY EXPERIMENTS?

A: THE MOST IMPORTANT SAFETY RULE IS CONSTANT ADULT SUPERVISION. THIS ENSURES THAT CHILDREN HANDLE MATERIALS
CORRECTLY, AVOID POTENTIALLY DANGEROUS SITUATIONS, AND THAT ANY UNEXPECTED ISSUES ARE ADDRESSED PROMPTLY.

QI How CAN | EXPLAIN COMPLEX CHEMISTRY CONCEPTS TO YOUNG CHILDREN?

A: USE SIMPLE ANALOGIES AND RELATE CONCEPTS TO EVERYDAY EXPERIENCES. FOR EXAMPLE, EXPLAIN DENSITY USING OBJECTS
THAT FLOAT OR SINK IN WATER, OR EXPLAIN CHEMICAL REACTIONS AS SUBSTANCES “CHANGING PARTNERS” TO CREATE
SOMETHING NEW. VISUAL DEMONSTRATIONS ARE KEY.



QI MY CHILD IS INTERESTED IN A SPECIFIC CHEMICAL REACTION. HOW CAN | FIND SAFE
EXPERIMENTS RELATED TO IT?

A: RESEARCH THE SPECIFIC REACTION AND LOOK FOR CHILD-FRIENDLY VARIATIONS. MANY REPUTABLE SCIENCE EDUCATION
\WEBSITES AND BOOKS OFFER CURATED LISTS OF EXPERIMENTS WITH DETAILED SAFETY INSTRUCTIONS AND EXPLANATIONS
TAILORED FOR DIFFERENT AGE GROUPS.

QZ WHAT SHOULD | DO IF A CHEMISTRY EXPERIMENT GOES WRONG?

A: STAY CALM AND ASSESS THE SITUATION. MOST COMMON HOUSEHOLD EXPERIMENTS ARE NOT INHERENTLY DANGEROUS IF
MISTAKES ARE MADE. CLEAN UP SPILLS IMMEDIATELY WITH APPROPRIATE MATERIALS. |[F THERE IS ANY CONCERN ABOUT
EXPOSURE TO A SUBSTANCE, CONSULT POISON CONTROL OR SEEK MEDICAL ADVICE.

Q: How CAN | MAKE CHEMISTRY EXPERIMENTS MORE EDUCATIONAL AND LESS JUST
n "
FUN P

A: ENCOURAGE PREDICTION AND OBSERVATION. ASK CHILDREN TO HYPOTHESIZE WHAT WILL HAPPEN BEFORE STARTING AND TO
RECORD THEIR OBSERVATIONS. DISCUSS THE RESULTS AFTERWARD, LINKING THEM TO SCIENTIFIC PRINCIPLES. INTRODUCE
VOCABULARY RELATED TO THE EXPERIMENT.
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