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THE HiDDEN CHEMISTRY ALL AROUND Us: CHEMISTRY IN CoMMON OBJECTS
ExXAMPLES

CHEMISTRY IN COMMON OBJECTS EXAMPLES REVEAL THE FASCINATING AND OFTEN OVERLOOKED SCIENTIFIC PRINCIPLES THAT
GOVERN OUR DAILY LIVES. FROM THE FOOD WE EAT TO THE MATERIALS WE USE, CHEMISTRY IS THE INVISIBLE ARCHITECT
SHAPING OUR WORLD. THIS ARTICLE DELVES INTO THE UBIQUITOUS PRESENCE OF CHEMICAL REACTIONS AND PRINCIPLES IN
EVERYDAY ITEMS, EXPLORING HOW UNDERSTANDING BASIC CHEMISTRY CAN ILLUMINATE THE FUNCTIONALITY AND CREATION OF
THE OBJECTS WE INTERACT WITH CONSTANTLY. WE WILL EXAMINE THE CHEMICAL MAKEUP OF ESSENTIAL ITEMS LIKE SOAP,
BATTERIES, AND EVEN THE AIR WE BREATHE, DEMONSTRATING THAT CHEMISTRY IS NOT JUST CONFINED TO LABORATORIES BUT IS
AN INTEGRAL PART OF OUR DOMESTIC AND PERSONAL ENVIRONMENTS. PREPARE TO UNCOVER THE SCIENTIFIC MARVELS EMBEDDED
WITHIN THE ORDINARY, TRANSFORMING YOUR PERSPECTIVE ON THE MATERIALS THAT DEFINE MODERN LIVING.
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THE CHEMISTRY OF CLEANING: SOAP AND DETERGENTS

THE ACT OF CLEANING IS A FUNDAMENTAL PART OF MAINTAINING HYGIENE AND PRESERVING OUR BELONGINGS, AND AT ITS CORE
LIES A SOPHISTICATED APPLICATION OF CHEMISTRY. SOAPS AND DETERGENTS ARE DESIGNED TO BREAK DOWN AND REMOVE DIRT,
GREASE, AND OTHER UNWANTED SUBSTANCES FROM SURFACES, AND THEIR EFFECTIVENESS IS DUE TO THEIR UNIQUE MOLECULAR
STRUCTURES. THESE CLEANING AGENTS ARE AMPHIPATHIC, MEANING THEY POSSESS BOTH A HYDROPHILIC (\X/ATER‘ATTRACTING)
HEAD AND A HYDROPHOBIC (\X/ATER‘REPELLING, OIL‘ATTRACTING) TAIL. THIS DUAL NATURE ALLOWS THEM TO INTERACT WITH
BOTH WATER AND OILY SUBSTANCES SIMULTANEOUSLY, A CRUCIAL STEP IN EMULSIFICATION AND SUBSEQUENT REMOVAL.

How Soap W oRrks: MICELLE FORMATION

\W/HEN SOAP OR DETERGENT IS INTRODUCED INTO WATER CONTAINING GREASE, THE HYDROPHOBIC TAILS OF THE MOLECULES
EMBED THEMSELVES INTO THE GREASE PARTICLES. THE HYDROPHILIC HEADS, CONVERSELY, ORIENT THEMSELVES TOW ARDS THE
SURROUNDING WATER MOLECULES. THIS ARRANGEMENT CAUSES THE SOAP MOLECULES TO SURROUND THE GREASE PARTICLE,
FORMING A SPHERICAL STRUCTURE CALLED A MICELLE. THE EXTERIOR OF THE MICELLE IS HYDROPHILIC, ALLOWING IT TO BE
READILY DISPERSED AND WASHED AWAY BY THE WATER. THIS PROCESS EFFECTIVELY LIFTS GREASE AND DIRT FROM SURFACES,
MAKING THEM SOLUBLE IN WATER AND THUS EASIER TO RINSE AWAY.

TyPes oF DETERGENTS: ANIONIC, CATIONIC, AND NONIONIC

DETERGENTS ARE BROADLY CATEGORIZED BASED ON THE CHARGE OF THEIR HYDROPHILIC HEAD GROUP. ANIONIC DETERGENTS, LIKE
SODIUM LAURYL SULFATE, CARRY A NEGATIVE CHARGE AND ARE EXCELLENT AT PRODUCING FOAM AND LIFTING DIRT. CATIONIC
DETERGENTS HAVE A POSITIVE CHARGE AND ARE OFTEN USED AS FABRIC SOFTENERS AND DISINFECTANTS DUE TO THEIR ABILITY
TO BIND TO NEGATIVELY CHARGED SURFACES. NONIONIC DETERGENTS, WHICH HAVE NO CHARGE, ARE EFFECTIVE AT CLEANING
WITHOUT PRODUCING MUCH FOAM AND ARE COMMONLY FOUND IN DISHW ASHING LIQUIDS AND LAUNDRY DETERGENTS DESIGNED
FOR DELICATE FABRICS. EACH TYPE UTILIZES SPECIFIC CHEMICAL PROPERTIES TO TACKLE DIFFERENT CLEANING CHALLENGES.



PowerING OuRr LIVES: BATTERIES AND CHEMICAL ENERGY

BATTERIES ARE INDISPENSABLE COMPONENTS OF MODERN TECHNOLOGY, PROVIDING PORTABLE ELECTRICAL POWER FOR

EVERY THING FROM SMARTPHONES TO ELECTRIC VEHICLES. THE OPERATION OF A BATTERY IS A DIRECT APPLICATION OF
ELECTROCHEMISTRY, WHERE CHEMICAL REACTIONS ARE HARNESSED TO GENERATE AN ELECTRICAL CURRENT. THIS PROCESS
INVOLVES THE CONTROLLED MOVEMENT OF IONS AND ELECTRONS BETWEEN T\WO DISSIMILAR ELECTRODES IMMERSED IN AN
ELECTROLYTE SOLUTION. THE SPECIFIC CHEMICAL COMPONENTS DETERMINE THE BATTERY'S VOLTAGE, CAPACITY, AND LIFESPAN.

THe FUNDAMENTALS oF ELECTROCHEMICAL CELLS

A BATTERY FUNCTIONS AS AN ELECTROCHEMICAL CELL, SPECIFICALLY A GALVANIC OR VOLTAIC CELL. IT CONSISTS OF AN
ANODE (\X/HERE OXIDATION OCCURS, RELEASING ELECTRONS) AND A CATHODE (\X/HERE REDUCTION OCCURS, ACCEPTING
ELECTRONS). THESE ELECTRODES ARE SEPARATED BY AN ELECTROLYTE, WHICH ALLOWS FOR THE MIGRATION OF IONS TO
COMPLETE THE CIRCUIT INTERNALLY. THE FLOW OF ELECTRONS FROM THE ANODE TO THE CATHODE THROUGH AN EXTERNAL
CIRCUIT CONSTITUTES THE ELECTRICAL CURRENT THAT POWERS OUR DEVICES.

CoMMON BATTERY CHEMISTRIES: LITHIUM-ION AND ALKALINE

LITHIUM-ION BATTERIES ARE PREVALENT IN PORTABLE ELECTRONICS DUE TO THEIR HIGH ENERGY DENSITY, LONG LIFESPAN, AND
RECHARGEABLE NATURE. THEY TYPICALLY INVOLVE A LITHIUM COMPOUND AS THE CATHODE AND GRAPHITE AS THE ANODE, WITH
A LITHIUM SALT DISSOLVED IN AN ORGANIC SOLVENT SERVING AS THE ELECTROLYTE. |HE INTERCALATION AND DE-
INTERCALATION OF LITHIUM IONS BETWEEN THE ANODE AND CATHODE DRIVE THE ELECTROCHEMICAL REACTIONS.

ALKALINE BATTERIES, COMMONLY FOUND IN REMOTE CONTROLS AND TOYS, USE ZINC AS THE ANODE AND MANGANESE DIOXIDE AS
THE CATHODE, WITH POTASSIUM HYDROXIDE AS THE ELECTROLYTE. THEY ARE PRIMARY CELLS, MEANING THEY ARE DESIGNED FOR
SINGLE USE AND CANNOT BE RECHARGED. THE CHEMICAL REACTIONS WITHIN THESE BATTERIES PRODUCE A STEADY FLOW OF
ELECTRONS, PROVIDING RELIABLE POWER FOR LOW-DRAIN DEVICES.

THE ScieNnce oF COOKING: TRANSFORMATIONS IN THE KITCHEN

THE KITCHEN IS A BUSTLING LABORATORY WHERE CHEMISTRY TRANSFORMS RAW INGREDIENTS INTO DELICIOUS AND DIGESTIBLE
MEALS. COOKING IS ESSENTIALLY A SERIES OF CONTROLLED CHEMICAL REACTIONS, INCLUDING OXIDATION, REDUCTION,
HYDROLYSIS, AND MAILLARD REACTIONS, THAT ALTER THE TEXTURE, FLAVOR, AND NUTRITIONAL VALUE OF FOOD.
UNDERSTANDING THESE CHEMICAL PROCESSES CAN LEAD TO BETTER COOKING TECHNIQUES AND A DEEPER APPRECIATION FOR
CULINARY ARTS.

THe MAILLARD REACTION: BROWNING AND FLAVOR DEVELOPMENT

THE MAILLARD REACTION IS A COMPLEX SERIES OF CHEMICAL REACTIONS BETWEEN AMINO ACIDS AND REDUCING SUGARS THAT
OCCURS WHEN FOOD IS HEATED. |T IS RESPONSIBLE FOR THE BROWNING OF BREAD CRUST, THE SAVORY NOTES IN ROASTED
MEATS, AND THE DISTINCTIVE FLAVORS OF COFFEE AND CHOCOLATE. THIS REACTION PRODUCES HUNDREDS OF DIFFERENT FLAVOR
AND AROMA COMPOUNDS, SIGNIFICANTLY CONTRIBUTING TO THE SENSORY EXPERIENCE OF FOOD. THE OPTIMAL TEMPERATURE FOR
THE MAILLARD REACTION IS TYPICALLY BETWEEN 140-165°C (285-330°F).

EMuLsIFICATION; CREATING STABLE MIXTURES

MANY CULINARY DELIGHTS RELY ON THE PRINCIPLE OF EMULSIFICATION, WHERE TWO IMMISCIBLE LIQUIDS, LIKE OIL AND WATER,
ARE COMBINED TO FORM A STABLE MIXTURE. THIS IS ACHIEVED BY ADDING AN EMULSIFIER, WHICH HAS BOTH HYDROPHILIC AND



HYDROPHOBIC PROPERTIES, SIMILAR TO SOAPS. For EXAMPLE, IN MAYONNAISE, EGG YOLK ACTS AS AN EMULSIFIER. THE LECITHIN
IN THE EGG YOLK SURROUNDS OIL DROPLETS, PREVENTING THEM FROM COALESCING AND SEPARATING FROM THE VINEGAR OR
LEMON JUICE. THIS CHEMICAL INTERACTION IS VITAL FOR CREATING SMOOTH SAUCES, DRESSINGS, AND CREAMY DESSERTS.

EVERYDAY MATERIALS: PLASTICS, METALS, AND FABRICS

THE OBJECTS THAT FILL OUR HOMES AND WORKPLACES ARE CONSTRUCTED FROM A VAST ARRAY OF MATERIALS, EACH WITH
UNIQUE CHEMICAL COMPOSITIONS AND PROPERTIES. FROM THE DURABLE PLASTICS OF OUR APPLIANCES TO THE LUSTROUS
METALS IN OUR COOKW ARE AND THE COMFORTABLE FABRICS OF OUR CLOTHING, CHEMISTRY DICTATES THEIR PERFORMANCE,
LONGEVITY, AND EVEN THEIR ENVIRONMENTAL IMPACT. (UNDERSTANDING THESE MATERIAL SCIENCES ALLOWS FOR INFORMED
CHOICES IN PRODUCT SELECTION AND RESPONSIBLE DISPOSAL.

THe PoLYMER POWER OF PLASTICS

PLASTICS ARE POLYMERS, LARGE MOLECULES MADE UP OF REPEATING SMALLER UNITS CALLED MONOMERS. THE CHEMICAL
STRUCTURE OF THESE MONOMERS AND HOW THEY ARE LINKED TOGETHER DETERMINES THE PLASTIC'S PROPERTIES. FOR INSTANCE,
POLYETHYLENE, A SIMPLE POLYMER FORMED FROM ETHYLENE MONOMERS, IS FLEXIBLE AND WIDELY USED IN PLASTIC BAGS AND
FILMS. POLYVINYL CHLORIDE (P\/C), ON THE OTHER HAND, IS MORE RIGID AND USED IN PIPES AND WINDOW FRAMES. THE
SYNTHESIS AND MANIPULATION OF THESE POLYMER CHAINS ARE CENTRAL TO THE VAST APPLICATIONS OF PLASTICS IN MODERN
LIFE.

THE METALLURGY OF METALS

METALS ARE KNOWN FOR THEIR STRENGTH, CONDUCTIVITY, AND MALLEABILITY, CHARACTERISTICS ARISING FROM THEIR METALLIC
BONDING. IN METALS, ATOMS ARE ARRANGED IN A LATTICE STRUCTURE WHERE VALENCE ELECTRONS ARE DELOCALIZED, FORMING A
“SEA” OF ELECTRONS. THIS ELECTRON MOBILITY ALLOWS METALS TO CONDUCT ELECTRICITY AND HEAT EFFICIENTLY. ALLOYS,
MIXTURES OF METALS OR METALS WITH NON-METALS, ARE CREATED TO ENHANCE SPECIFIC PROPERTIES. For EXAMPLE, STEEL, AN
ALLOY OF IRON AND CARBON, IS SIGNIFICANTLY STRONGER THAN PURE IRON AND IS FUNDAMENTAL TO CONSTRUCTION AND
MANUFACTURING.

THE AIR WE BREATHE: ATMOSPHERIC CHEMISTRY

THE AIR WE INHALE IS A COMPLEX MIXTURE OF GASES, PRIMARILY NITROGEN (ABOUT 78%) AND oxYGEN (ABOUT 21%), WITH
SMALLER AMOUNTS OF ARGON, CARBON DIOXIDE, AND TRACE GASES. THE CHEMISTRY OF THE ATMOSPHERE IS DYNAMIC AND
CRUCIAL FOR LIFE ON EARTH, INFLUENCING WEATHER PATTERNS, CLIMATE, AND THE HEALTH OF ECOSYSTEMS. UUNDERSTANDING
ATMOSPHERIC CHEMISTRY HELPS US ADDRESS CRITICAL ENVIRONMENTAL ISSUES LIKE POLLUTION AND CLIMATE CHANGE.

THe OxYGEN CYCLE: RESPIRATION AND COMBUSTION

OXYGEN IS ESSENTIAL FOR AEROBIC RESPIRATION, THE PROCESS BY WHICH LIVING ORGANISMS, INCLUDING HUMANS, CONVERT
FOOD INTO ENERGY, RELEASING CARBON DIOXIDE AND WATER AS BYPRODUCTS. CONVERSELY, COMBUSTION, THE RAPID REACTION
BETWEEN A SUBSTANCE WITH AN OXIDANT, USUALLY OXYGEN, TO PRODUCE HEAT AND LIGHT, ALSO CONSUMES OXYGEN AND
RELEASES CARBON DIOXIDE. THE CONTINUOUS INTERPLAY BETWEEN THESE PROCESSES, ALONG WITH PHOTOSYNTHESIS,
MAINTAINS THE BALANCE OF OXYGEN AND CARBON DIOXIDE IN THE ATMOSPHERE.



GREeNHOUSE GASES AND CLIMATE CHANGE

CERTAIN GASES IN THE ATMOSPHERE, KNOWN AS GREENHOUSE GASES, TRAP HEAT FROM THE SUN, REGULATING EARTH'S
TEMPERATURE. W/ ATER VAPOR, CARBON DIOXIDE (CO2), METHANE (CH4), AND NITROUS OXIDE (N20) ARE MAJOR
GREENHOUSE GASES. W/HILE ESSENTIAL FOR MAINTAINING A HABITABLE PLANET, AN INCREASE IN THE CONCENTRATION OF THESE
GASES DUE TO HUMAN ACTIVITIES, SUCH AS BURNING FOSSIL FUELS, LEADS TO AN ENHANCED GREENHOUSE EFFECT AND GLOBAL
WARMING. THE CHEMICAL REACTIONS AND INTERACTIONS WITHIN THE ATMOSPHERE ARE THEREFORE CENTRAL TO UNDERSTANDING
CLIMATE DYNAMICS.

UNDERSTANDING CoLoR: DYES AND PIGMENTS IN OBJECTS

THE VIBRANT COLORS THAT SURROUND US IN OUR HOMES, CLOTHING, AND NATURAL ENVIRONMENTS ARE THE RESULT OF THE
INTERACTION OF LIGHT WITH SPECIFIC CHEMICAL SUBSTANCES KNOWN AS DYES AND PIGMENTS. THESE COMPOUNDS ABSORRB
CERTAIN WAVELENGTHS OF VISIBLE LIGHT AND REFLECT OTHERS, AND IT IS THE REFLECTED WAVELENGTHS THAT OUR EYES
PERCEIVE AS COLOR. THE MOLECULAR STRUCTURE OF DYES AND PIGMENTS IS KEY TO THEIR COLOR-PRODUCING PROPERTIES.

THe CHeMISTRY oF DYES: SoLUBLE COLORANTS

DYES ARE TYPICALLY SOLUBLE ORGANIC MOLECULES THAT CHEMICALLY BIND TO THE MATERIAL THEY COLOR, SUCH AS FABRICS.
THEIR STRUCTURE OFTEN INCLUDES CHROMOPHORES, WHICH ARE GROUPS OF ATOMS RESPONSIBLE FOR ABSORBING LIGHT, AND
AUXOCHROMES, WHICH INTENSIFY THE COLOR AND IMPROVE THE DYE'S AFFINITY FOR THE MATERIAL. DIFFERENT CLASSES OF
DYES, LIKE AZO DYES AND ANTHRAQUINONE DYES, ARE USED FOR VARIOUS FIBERS AND APPLICATIONS, EACH INVOLVING SPECIFIC
CHEMICAL REACTIONS TO ACHIEVE PERMANENT COLORATION.

THE ScleNce oF PIGMENTS: INsoLUBLE COLORANTS

PIGMENTS, UNLIKE DYES, ARE INSOLUBLE COLORED PARTICLES THAT ARE DISPERSED IN A MEDIUM, SUCH AS PAINT, INK, OR
PLASTIC. THEY WORK BY SCATTERING AND ABSORBING LIGHT. INORGANIC PIGMENTS, OFTEN METAL OXIDES OR SULFIDES, ARE
KNOWN FOR THEIR DURABILITY AND OPACITY (E.G., TITANIUM DIOXIDE FOR WHITE, IRON OXIDES FOR REDS AND YELLO\X/S).
ORGANIC PIGMENTS, SYNTHESIZED FROM CARBON-BASED COMPOUNDS, OFFER A WIDER RANGE OF BRIGHT COLORS AND ARE USED IN
APPLICATIONS WHERE VIBRANCY IS CRUCIAL, SUCH AS IN PRINTING INKS AND AUTOMOTIVE PAINTS. THE CHEMICAL STABILITY
AND PARTICLE SIZE OF PIGMENTS ARE CRITICAL FACTORS IN THEIR PERFORMANCE AND THE LONGEVITY OF THE COLOR THEY
IMPART.

Q: WHAT ARE SOME SIMPLE CHEMISTRY EXPERIMENTS | CAN DO AT HOME WITH COMMON
OBJECTS?

A: MANY EVERYDAY ITEMS CAN BE USED FOR FASCINATING CHEMISTRY EXPERIMENTS. FOR INSTANCE, YOU CAN CREATE A BAKING
SODA AND VINEGAR VOLCANO TO DEMONSTRATE AN ACID-BASE REACTION AND GAS PRODUCTION (CARBON DIOXIDE). ANOTHER
SIMPLE EXPERIMENT INVOLVES MIXING MILK, FOOD COLORING, AND DISH SOAP TO VISUALIZE THE SURFACE TENSION-BREAKING
PROPERTIES OF SURFACTANTS. OBSERVING HOW SUGAR DISSOLVES IN WATER AND HOW ITS SOLUBILITY CHANGES WITH
TEMPERATURE ALSO ILLUSTRATES PRINCIPLES OF SOLUTIONS AND SOLUBILITY.

Q: How DOES CHEMISTRY EXPLAIN WHY FOOD TASTES DIFFERENT WHEN COOKED?

A: COOKING INVOLVES NUMEROUS CHEMICAL TRANSFORMATIONS THAT ALTER THE FLAVOR PROFILE OF FOOD. THE MAILLARD
REACTION BETWEEN AMINO ACIDS AND SUGARS CREATES COMPLEX SAVORY AND NUTTY FLAVORS AS FOOD BROWNS.



CARAMELIZATION/ THE BROWNING OF SUGARS, PRODUCES SWEET AND SLIGHTLY BITTER NOTES. ENZYMATIC REACTIONS CAN
ALSO BREAK DOWN COMPLEX MOLECULES INTO SIMPLER ONES, RELEASING AROMATIC COMPOUNDS. HEAT ALSO AFFECTS THE
VOLATILITY OF FLAVOR COMPOUNDS, RELEASING THEM INTO THE AIR AND ENHANCING OUR PERCEPTION OF TASTE.

Q: WHAT IS THE CHEMISTRY BEHIND THE BROWNING OF AN APPLE OR BANANA WHEN IT'S
CUT?

A: THE BROWNING OF FRUITS LIKE APPLES AND BANANAS WHEN CUT IS PRIMARILY DUE TO ENZYMATIC BROWNING. W/ HEN THE
FRUIT'S CELLS ARE DAMAGED BY CUTTING, ENZYMES CALLED POLYPHENOL OXIDASES ARE EXPOSED TO PHENOLIC COMPOUNDS
WITHIN THE FRUIT AND OXYGEN FROM THE AIR. THIS TRIGGERS A SERIES OF OXIDATION REACTIONS, FORMING BROWN PIGMENTS
CALLED MELANINS. ADDING ACID, LIKE LEMON JUICE, CAN SLOW DOWN THIS PROCESS BY LOWERING THE PH, WHICH INHIBITS
ENZYME ACTIVITY.

QZ How DO CLEANING PRODUCTS LIKE BLEACH WORK ON A CHEMICAL LEVEL?

A: BLEACH, TYPICALLY SODIUM HYPOCHLORITE, WORKS BY OXIDATION. |T RELEASES REACTIVE OXYGEN SPECIES THAT CAN
BREAK DOWN THE CHEMICAL BONDS OF STAINS AND KILL MICROORGANISMS. THIS POWERFUL OXIDIZING ACTION CAN EFFECTIVELY
REMOVE COLORED COMPOUNDS AND DISINFECT SURFACES. HO\X/EVER, IT'S IMPORTANT TO USE BLEACH CAREFULLY AS ITS
CHEMICAL REACTIVITY CAN DAMAGE CERTAIN MATERIALS AND REACT DANGEROQUSLY WITH OTHER HOUSEHOLD CHEMICALS LIKE
AMMONIA.

QI \WHAT IS THE CHEMISTRY BEHIND THE FIZZ IN SODA AND OTHER CARBONATED DRINKS?

A: THE FIZZ IN CARBONATED BEVERAGES IS DUE TO DISSOLVED CARBON DIOXIDE (CO2) GAS. \W/HEN THE DRINK IS BOTTLED,
CO?2 IS FORCED INTO THE LIQUID UNDER PRESSURE, FORMING CARBONIC ACID (H2CO3). \WHEN THE BOTTLE IS OPENED, THE
PRESSURE IS RELEASED, REDUCING THE SOLUBILITY OF CO2 IN THE LIQUID. THE CO2 THEN ESCAPES FROM THE SOLUTION IN THE
FORM OF BUBBLES, CREATING THE CHARACTERISTIC FIZZ. THE PRESENCE OF DISSOLVED SALTS AND SUGARS CAN INFLUENCE HOW
QUICKLY AND ABUNDANTLY THESE BUBBLES FORM.

Q: CAN YOU EXPLAIN THE CHEMISTRY OF WHY SOAP CLEANS GREASY DISHES?

A: SOAP MOLECULES ARE AMPHIPATHIC, MEANING THEY HAVE A WATER-LOVING (HYDROPHILIC) HEAD AND A GREASE-LOVING
(HYDROPHOBIC) TAIL. WHEN YOU ADD SOAP TO GREASY DISHES AND WATER, THE HYDROPHOBIC TAILS EMBED THEMSELVES IN
THE GREASE, WHILE THE HYDROPHILIC HEADS FACE OUTWARDS TOWARDS THE WATER. THIS ACTION FORMS TINY SPHERES
CALLED MICELLES, WHICH ENCAPSULATE THE GREASE. THE WATER CAN THEN EASILY WASH AWAY THESE MICELLES, TAKING THE
GREASE WITH THEM.

QI \WHAT CHEMICAL PRINCIPLES ARE INVOLVED IN MAKING BREAD RISE?

A: THE RISING OF BREAD IS PRIMARILY DUE TO THE ACTION OF YEAST. YEAST IS A SINGLE-CELLED FUNGUS THAT CONSUMES
SUGARS IN THE DOUGH THROUGH FERMENTATION. A BYPRODUCT OF THIS FERMENTATION PROCESS IS CARBON DIOXIDE (COQ)
GAS. THIS GAS GETS TRAPPED WITHIN THE GLUTEN NETWORK OF THE DOUGH, CAUSING IT TO EXPAND AND RISE. HEAT FROM
BAKING THEN SOLIDIFIES THE DOUGH'S STRUCTURE, TRAPPING THE BUBBLES AND CREATING THE BREAD'S AIRY TEXTURE.

QZ How DOES CHEMISTRY EXPLAIN THE DIFFERENT COLORS OF FLAMES WHEN BURNING
DIFFERENT SUBSTANCES?

A: THE COLOR OF A FLAME IS DETERMINED BY THE CHEMICAL COMPOSITION OF THE SUBSTANCE BEING BURNED AND THE ENERGY
RELEASED DURING THE COMBUSTION PROCESS. \WHEN SUBSTANCES BURN, ELECTRONS IN THE ATOMS GET EXCITED TO HIGHER
ENERGY LEVELS. AS THEY RETURN TO THEIR NORMAL ENERGY STATE, THEY EMIT ENERGY IN THE FORM OF LIGHT. THE SPECIFIC
WAVELENGTHS OF LIGHT EMITTED, AND THUS THE COLOR OBSERVED, DEPEND ON THE TYPE OF ATOM AND THE ENERGY DIFFERENCE
BETWEEN THE ELECTRON STATES. FOR EXAMPLE, SODIUM PRODUCES A BRIGHT YELLOW FLAME, WHILE COPPER CAN PRODUCE



GREEN OR BLUE FLAMES.
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