CHEMICAL FORMULA NAMING

THe Science oF CHEMICAL ForMuULA NAMING: A CoMPREHENSIVE GUIDE

CHEMICAL FORMULA NAMING IS A FUNDAMENTAL SKILL IN CHEMISTRY, SERVING AS THE UNIVERSAL LANGUAGE THAT ALLOWS
SCIENTISTS TO COMMUNICATE AND UNDERSTAND THE COMPOSITION OF MATTER. WITHOUT A STANDARDIZED SYSTEM,
IDENTIFYING AND DISCUSSING CHEMICAL COMPOUNDS WOULD BE AN EXERCISE IN UTTER CHAOS. THIS ARTICLE DELVES DEEP INTO
THE INTRICACIES OF CHEMICAL NOMENCLATURE, EXPLORING THE SYSTEMATIC RULES AND CONVENTIONS THAT GOVERN HOW WE
NAME IONIC AND COVALENT COMPOUNDS, ACIDS, AND BASES. W/E WILL UNRAVEL THE LOGIC BEHIND PREFIXES, SUFFIXES, AND
NUMERICAL INDICATORS, AND UNDERSTAND HOW THESE ELEMENTS COMBINE TO PRECISELY DESCRIBE THE ELEMENTAL MAKEUP AND
STRUCTURAL CHARACTERISTICS OF A SUBSTANCE. MASTERING CHEMICAL FORMULA NAMING IS NOT MERELY ABOUT
MEMORIZATION; IT IS ABOUT COMPREHENDING THE UNDERLYING PRINCIPLES THAT DICTATE THE IDENTITY OF EVERY KNOWN
CHEMICAL ENTITY.
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UNDERSTANDING THE BASIcs oF CHEMICAL FORMULAS

A CHEMICAL FORMULA IS A SYMBOLIC REPRESENTATION OF A CHEMICAL COMPOUND. |T INDICATES THE TYPES OF ATOMS PRESENT
AND THE RATIO IN WHICH THEY ARE COMBINED. THE ELEMENTS ARE REPRESENTED BY THEIR UNIQUE CHEMICAL SYMBOLS, OFTEN
DERIVED FROM THEIR ENGLISH OR LATIN NAMES. FOR INSTANCE, H STANDS FOR HYDROGEN, O FOR OXYGEN, AND NA FOR
SoDIUM. THE SUBSCRIPTS WITHIN A CHEMICAL FORMULA DENOTE THE NUMBER OF ATOMS OF EACH ELEMENT IN ONE MOLECULE OR
FORMULA UNIT OF THE COMPOUND. FOR EXAMPLE, H,O SIGNIFIES THAT A MOLECULE OF WATER CONTAINS TWO HYDROGEN
ATOMS AND ONE OXYGEN ATOM. UNDERSTANDING THESE FUNDAMENTAL BUILDING BLOCKS IS THE FIRST STEP TOWARDS
MASTERING CHEMICAL FORMULA NAMING.

THE DEVELOPMENT OF A SYSTEMATIC NAMING CONVENTION, KNOWN AS CHEMICAL NOMENCLATURE, HAS BEEN CRUCIAL FOR THE
ADVANCEMENT OF CHEMISTRY. EARLY ON, COMPOUNDS WERE OFTEN NAMED BASED ON THEIR SOURCE, APPEARANCE, OR
PROPERTIES, LEADING TO A CONFUSING ARRAY OF COMMON NAMES THAT LACKED UNIVERSALITY. THE INTERNATIONAL UNION OF
Pure AND ApPLIED CHEMISTRY (IUPAC) HAS ESTABLISHED A SET OF GUIDELINES TO ENSURE CONSISTENCY AND CLARITY IN
CHEMICAL NAMING, MAKING IT EASIER FOR CHEMISTS WORLDW/IDE TO SHARE RESEARCH AND COLLABORATE EFFECTIVELY. THIS
SYSTEM PRIORITIZES A LOGICAL AND SYSTEMATIC APPROACH, ALLOWING FOR THE UNAMBIGUOUS IDENTIFICATION OF CHEMICAL
SUBSTANCES.

NAMING BINARY |loNIic CoOMPOUNDS

BINARY IONIC COMPOUNDS ARE FORMED BETWEEN A METAL AND A NONMETAL. THE NAMING CONVENTION FOR THESE COMPOUNDS
FOLLOWS A STRAIGHTFORWARD PATTERN: THE NAME OF THE METAL CATION COMES FIRST, FOLLOWED BY THE NAME OF THE
NONMETAL ANION, WITH THE SUFFIX “~IDE” REPLACING THE NONMETAL'S USUAL ENDING. FOR EXAMPLE, A COMPOUND FORMED
FroM sobiuM (NA) AND cHLoRrINE (CL) wouLD BE NAMED SoDIUM CHLORIDE (NACL).

\W/HEN NAMING THE METAL CATION, IF THE METAL CAN FORM ONLY ONE COMMON ION CHARGE (LIKE ALKALI METALS IN GROUP T,
WHICH ALWAYS FORM A + 1 ION, OR ALKALINE EARTH METALS IN GROUP 2, WHICH ALWAYS FORM A +2 ION), ITS NAME IS
SIMPLY USED AS IS. HOWEVER, FOR METALS THAT CAN EXHIBIT MULTIPLE OXIDATION STATES (SUCH AS TRANSITION METALS),
A ROMAN NUMERAL IS USED IN PARENTHESES AFTER THE METAL'S NAME TO INDICATE ITS SPECIFIC CHARGE. FOR INSTANCE,
IRoN(II) cHLorIDE (FECL,) INDICATES IRON WITH A +2 CHARGE, WHILE IRON(III) cHLoRIDE (FECL,) INDICATES IRON WITH A +3
CHARGE. THIS DISAMBIGUATION IS VITAL FOR CORRECTLY IDENTIFYING THE COMPOUND.

THE NONMETAL COMPONENT OF A BINARY IONIC COMPOUND IS NAMED BY TAKING THE ROOT OF THE NONMETAL'S NAME AND
ADDING THE SUFFIX “-IDE”. FOR EXAMPLE, OXYGEN BECOMES OXIDE, NITROGEN BECOMES NITRIDE, AND SULFUR BECOMES SULFIDE.



THE ORDER OF NAMING IS ALWAYS THE CATION FIRST, THEN THE ANION. THIS CONSISTENT APPROACH ENSURES THAT THE
CHEMICAL FORMULA CAN BE DEDUCED FROM THE NAME, AND VICE VERSA, SIMPLIFYING CHEMICAL COMMUNICATION.

MeTAL CATIONS AND THEIR NAMING CONVENTIONS

METAL CATIONS IN BINARY IONIC COMPOUNDS ARE GENERALLY NAMED AFTER THE METAL ITSELF. FOR METALS IN GROUPS 1 AND
2 OF THE PERIODIC TABLE, AS WELL AS FOR ALUMINUM (AL), zINC (ZN), capMiuM (Cb), AND SILVER (AG), THE CHARGE OF THE
ION IS FIXED AND PREDICTABLE, SO NO ROMAN NUMERAL IS NEEDED. FOR EXAMPLE, PoTASsIUM (K) ALWAYS ForMs A K™ IoN, SO
IT’S SIMPLY NAMED POTASSIUM. CALCIUM (CA) FOrRMS A CA”" ION AND IS NAMED CALCIUM.

FOR TRANSITION METALS AND SOME OTHER METALS LIKE TIN (SN) AND LEAD (PB), WHICH CAN EXHIBIT VARIABLE CHARGES, THE
STOCK SYSTEM IS EMPLOYED. THIS SYSTEM USES ROMAN NUMERALS IN PARENTHESES IMMEDIATELY FOLLOWING THE METAL'S
NAME TO DENOTE ITS SPECIFIC OXIDATION STATE IN THE COMPOUND. FOR INSTANCE, CoPPER CAN FORM CU” (copper(l)) or
CU”" (copper(I1)) 10NS. IF COPPER AND OXYGEN FORM CUQ, THE COPPER HAS A +2 CHARGE, AND THE COMPOUND IS NAMED
copper(ll) oxIDE. IF THEY FOrRM CU,O, THE COPPER HAS A +1 CHARGE, AND IT'S NAMED COPPER(|) OXIDE. THIS SYSTEMATIC
INCLUSION OF THE CHARGE IS CRUCIAL FOR PRECISE IDENTIFICATION.

NONMETAL ANIONS AND THEIR SUFFIXES

THE NAMING OF NONMETAL ANIONS IN BINARY IONIC COMPOUNDS INVOLVES MODIFYING THE ROOT NAME OF THE ELEMENT. THE
COMMON PRACTICE IS TO TAKE THE FIRST SYLLABLE OR ROOT OF THE ELEMENT'S NAME AND APPEND THE SUFFIX “-IDE”. FoRr

; -
EXAMPLE, THE ELEMENT CHLORINE (CL) BECOMES THE CHLORIDE 10N (CL"). SULFUR (S) BECOMES THE SULFIDE IoN (S™), AND
BROMINE (BR) BECOMES THE BROMIDE ION (BR). THIS CONVENTION IS APPLIED UNIVERSALLY TO ALL NONMETALS WHEN THEY
FORM MONATOMIC ANIONS IN BINARY COMPOUNDS.

[T IS IMPORTANT TO DISTINGUISH THESE MONATOMIC ANIONS FROM POLYATOMIC ANIONS, WHICH CONSIST OF MORE THAN ONE
ATOM AND CARRY A NET CHARGE. WHILE BOTH END IN “~IDE” IN CERTAIN CONTEXTS, THE NAMING CONVENTIONS FOR
POLYATOMIC IONS ARE MORE COMPLEX AND FOLLOW DIFFERENT RULES. FOR BINARY IONIC COMPOUNDS, THE “-IDE” SUFFIX
SPECIFICALLY SIGNALS A SINGLE NONMETAL ATOM THAT HAS GAINED ELECTRONS TO FORM A NEGATIVE ION.

NAMING loNic COMPOUNDS WITH POLYATOMIC |ONS

|ONIC COMPOUNDS CONTAINING POLYATOMIC IONS REQUIRE A MORE NUANCED APPROACH TO NAMING. POLYATOMIC IONS ARE
CHARGED GROUPS OF ATOMS COVALENTLY BONDED TOGETHER, ACTING AS A SINGLE UNIT. COMMON EXAMPLES INCLUDE SULFATE
(50,7, nTRATE (NO, ), AND AMMONIUM (NH, 7). THE NAMING OF THESE COMPOUNDS FOLLOWS THE GENERAL RULE OF NAMING
THE CATION FIRST, FOLLOWED BY THE POLYATOMIC ANION, BUT THE NAMES OF THE POLYATOMIC IONS THEMSELVES MUST BE
MEMORIZED OR REFERENCED FROM A CHART.

\WHEN A POLYATOMIC ION IS INVOLVED, THE CATION IS NAMED AS USUAL. |F THE CATION IS A METAL WITH VARIABLE CHARGE, A
ROMAN NUMERAL IS STILL USED. THE ANION IS THEN NAMED BY ITS SPECIFIC POLYATOMIC ION NAME. FOR EXAMPLE, IF SODIUM
(NA") COMBINES WITH THE NITRATE 10N (NO,"), THE COMPOUND IS NAMED SoDIUM NITRATE (NANO,). IF IRoN(II1) (FE*)
COMBINES WITH THE SULFATE IoN (SO,”), THE NAME 1S IRON(IIT) SULFATE (FE,(SO,),). NOTICE HOW THE ROMAN NUMERAL IS
ESSENTIAL FOR DISTINGUISHING BETWEEN IRON(II) SULFATE AND IRON(III) SULFATE.

THE NAMING OF POLYATOMIC IONS THEMSELVES OFTEN FOLLOWS PATTERNS RELATED TO THEIR ELEMENTAL COMPOSITION AND
CHARGE. MANY COMMON POLYATOMIC IONS ENDING IN “~ATE” HAVE A CORRESPONDING ION ENDING IN “~ITE” THAT HAS ONE LESS
OXYGEN ATOM BUT THE SAME CHARGE. FOR EXAMPLE, SULFATE (SO,”) AND SULFITE (SO,”). SIMILARLY, NITRATE (NO, ) AND
NITRITE (NO, ). HyPocHLORITE (CLO") AND CHLORITE (CLO,) ARE EXAMPLES OF IONS WITH FEWER OXYGEN ATOMS, WHILE
PERCHLORATE (CLO, ) HAS MORE. UNDERSTANDING THESE RELATIONSHIPS CAN AID IN MEMORIZATION.

CoMMOoN PoLYATOMIC |lONS AND THEIR SUFFIXES

THe “~ATE” AND “~ITE” SUFFIXES ARE PROMINENT IN THE NAMING OF POLYATOMIC OXYANIONS. GENERALLY, THE “~ATE” SUFFIX



IS USED FOR THE MOST COMMON OXYANION OF AN ELEMENT, WHILE “~ITE” IS USED FOR AN OXYANION WITH ONE LESS OXYGEN
ATOM. FOR INSTANCE, THE NITRATE IoN (NO,) AND THE NITRITE IoN (NO, ). SIMILARLY, SULFATE (SO,*) anp suLrITe (SO,
). THE PREFIX “PER-" CAN BE USED TO DENOTE AN ION WITH ONE MORE OXYGEN ATOM THAN THE “~ATE” IoN (E.G.,
PERCHLORATE, CLO,"), AND “HYPO-" CAN DENOTE AN ION WITH ONE LESS OXYGEN ATOM THAN THE “~ITE” 10N (E.G.,
HYPOCHLORITE, CLO).

OTHER COMMON POLYATOMIC IONS DO NOT FOLLOW THIS OXYGEN-BASED PATTERN. FOR EXAMPLE, THE AMMONIUM ION (NHJ)
IS A CATION. CYANIDE (CN> AND HYDROXIDE (OH) ARE ANIONS WITH SPECIFIC NAMES. W/HEN THESE ARE PART OF AN IONIC
COMPOUND, THEIR NAMES ARE USED DIRECTLY AFTER THE CATION'S NAME. FOR EXAMPLE, NHACL IS AMMONIUM CHLORIDE, AND
KOH Is POTASSIUM HYDROXIDE. MEMORIZING THESE COMMON POLYATOMIC IONS IS A CRITICAL STEP IN MASTERING CHEMICAL
NOMENCLATURE.

NAMING BINARY CoVALENT COMPOUNDS

BINARY COVALENT COMPOUNDS ARE FORMED BETWEEN TWO NONMETALS. UNLIKE IONIC COMPOUNDS, THE NAMING OF COVALENT
COMPOUNDS RELIES HEAVILY ON PREFIXES TO INDICATE THE NUMBER OF ATOMS OF EACH ELEMENT PRESENT IN THE MOLECULE. THE
FIRST ELEMENT IN THE FORMULA IS NAMED FIRST, USING ITS ELEMENT NAME. THE SECOND ELEMENT IS NAMED WITH ITS ROOT AND
THE SUFFIX “~IDE”, SIMILAR TO IONIC COMPOUNDS.

THE PREFIXES USED ARE DERIVED FROM GREEK NUMERICAL PREFIXES: MoNO- (1), b= (2), TrI- (3), TETRA- (4), PENTA- (5),
HEXA- (6), HEPTA- (7), ocTA- (8), NoNA- (9), AND DECA- (10). THE PREFIX IS PLACED BEFORE THE ELEMENT'S NAME. FOR
THE FIRST ELEMENT, THE PREFIX “MONO-" IS USUALLY OMITTED UNLESS IT IS NECESSARY TO DISTINGUISH IT FROM ANOTHER
COMPOUND. FOR THE SECOND ELEMENT, THE PREFIX IS ALWAYS USED, EVEN IF IT IS “"MONO-".

For exAMPLE, CO IS CARBON MONOXIDE, WHERE “MONO-" INDICATES ONE OXYGEN ATOM. CO, IS CARBON DIOXIDE, INDICATING
TWO OXYGEN ATOMS. N,O IS DINITROGEN MONOXIDE, INDICATING TWO NITROGEN ATOMS AND ONE OXYGEN ATOM. PCL; IS
PHOSPHORUS PENTACHLORIDE, SIGNIFYING ONE PHOSPHORUS ATOM AND FIVE CHLORINE ATOMS. THIS PREFIX SYSTEM PROVIDES A
PRECISE DESCRIPTION OF THE MOLECULAR COMPOSITION.

THe Use ofF PreriXes IN COVALENT NAMING

THE SYSTEMATIC USE OF PREFIXES IS THE DEFINING CHARACTERISTIC OF NAMING BINARY COVALENT COMPOUNDS. T HESE PREFIXES
ARE DIRECTLY ATTACHED TO THE ELEMENT NAMES, INDICATING THEIR NUMERICAL PROPORTION WITHIN THE MOLECULE. THE FIRST
ELEMENT IS NAMED WITH ITS PREFIX (UNLESS IT's ”MONO‘”), FOLLOWED BY THE SECOND ELEMENT, WHICH ALWAYS USES ITS
PREFIX AND THE “~IDE” SUFFIX. THIS ENSURES THAT THE NAME UNIQUELY IDENTIFIES THE COMPOUND'S ELEMENTAL MAKEUP.

A KEY DETAIL TO REMEMBER IS THE RULE REGARDING THE LETTER 'O’ OR ‘A" AT THE END OF A PREFIX. \W/HEN A PREFIX ENDING IN
‘0" or ‘A’ (LIKE MONO-, DI-, TRI-, TETRA-, PENTA-) IS FOLLOWED BY AN ELEMENT NAME STARTING WITH A VOWEL, THE FINAL
‘0" or ‘A’ IS OFTEN DROPPED FOR EASIER PRONUNCIATION. FOR EXAMPLE, PO, IS TETRAPHOSPHORUS DECAOXIDE, NOT
TETRAPHOSPHORUS DECAOXIDE. SIMILARLY, N,O,, IS DINITROGEN TETROXIDE. HOWEVER, PREFIXES ENDING IN ‘I’ OR ‘E’ ARE NOT
DROPPED. THE AIM IS CLARITY AND EASE OF ARTICULATION.

NAMING ACIDS AND BASES

ACIDS AND BASES HAVE THEIR OWN DISTINCT NAMING CONVENTIONS. ACIDS ARE SUBSTANCES THAT DONATE PROTONS (H") IN
AQUEOUS SOLUTION. BINARY ACIDS, WHICH CONSIST OF HYDROGEN AND A NONMETAL, ARE NAMED USING THE PREFIX “HYDRO-",
FOLLOWED BY THE ROOT OF THE NONMETAL'S NAME, AND THE SUFFIX “~IC ACID”. FOR EXAMPLE, HCL IN AQUEOUS SOLUTION IS
CALLED HYDROCHLORIC ACID. HBR 1S HYDROBROMIC ACID, AND HI IS HYDROIODIC ACID.

OXYACIDS, WHICH CONTAIN HYDROGEN, A NONMETAL, AND OXYGEN, ARE NAMED BASED ON THE POLYATOMIC ANION THEY
/ / 1 /
CONTAIN. IF THE ANION ENDS IN “~ATE”, THE ACID NAME ENDS IN “~IC ACID”. FOR EXAMPLE, THE NITRATE ION (NO, ) FORMS

NITRIC ACID (HNO,). IF THE ANION ENDS IN “~ITE”, THE ACID NAME ENDS IN “~0US ACID”. FOR EXAMPLE, THE NITRITE IoN (NO,))
FORMS NITROUS ACID (HNO,). THE PREFIX “HYDRO-" IS NOT USED FOR OXYACIDS.

BASES, WHICH TYPICALLY PRODUCE HYDROXIDE IONS (OH) IN SOLUTION, ARE OFTEN METAL HYDROXIDES. THEY ARE NAMED LIKE
BINARY IONIC COMPOUNDS: THE METAL CATION IS NAMED FIRST, FOLLOWED BY THE POLYATOMIC ANION “HyDrOXIDE”. FoR



INSTANCE, NAOH IS soDIUM HYDROXIDE, AND CA(OH), IS CALCIUM HYDROXIDE. THE NAMING OF BASES IS GENERALLY MORE
STRAIGHTFORWARD COMPARED TO ACIDS, ESPECIALLY THOSE CONTAINING THE HYDROXIDE ION.

RuLEes For NAMING ACIDS

THE NAMING OF ACIDS CAN BE DIVIDED INTO TWO MAIN CATEGORIES: BINARY ACIDS AND OXYACIDS. FOR BINARY ACIDS, THE
STRUCTURE IS H,Y, WHERE Y IS A NONMETAL. THE NAMING FORMULA IS HYDRO-[ROOT OF Y]-IC ACID. FOR INSTANCE, H,S IN
WATER IS HYDROSULFURIC ACID. THIS SYSTEM CLEARLY INDICATES THE PRESENCE OF HYDROGEN AND A SINGLE NONMETAL.

OXYACIDS, WITH THE GENERAL FORMULA H,Z O,, DERIVE THEIR NAMES FROM THE PARENT POLYATOMIC OXYANION. THE “~ATE”
SUFFIX OF THE ANION IS CONVERTED TO “~IC” IN THE ACID NAME, AND THE “~ITE” SUFFIX IS CONVERTED TO “-ous”. So, AN
ACID CONTAINING THE SULFATE IoN (SO,%) Is suLFurIc Acip (H,SO,), WHILE AN ACID CONTAINING THE SULFITE IoN (SO,”)
IS SULFUROUS ACID (H,SO,). THIS PATTERN IS CONSISTENT ACROSS MOST COMMON OXYACIDS AND IS A CRUCIAL ASPECT OF
ACID NOMENCLATURE.

CoMMON CHALLENGES AND NUANCES IN CHEMICAL ForMULA NAMING

\W/HILE THE RULES FOR CHEMICAL FORMULA NAMING ARE WELL-DEFINED, SEVERAL COMMON CHALLENGES AND NUANCES CAN TRIP
UP LEARNERS. ONE FREQUENT POINT OF CONFUSION IS DISTINGUISHING BETWEEN IONIC AND COVALENT COMPOUNDS, WHICH
DICTATES WHETHER PREFIXES OR ROMAN NUMERALS ARE USED. REMEMBERING WHICH ELEMENTS TEND TO FORM IONIC BONDS
(METALS WITH NONMETALS) VERSUS COVALENT BONDS (NONMETALS WITH NONMETALS) IS KEY.

ANOTHER CHALLENGE IS MEMORIZING THE NAMES AND CHARGES OF POLYATOMIC IONS. THE “~ATE” AND “-ITE” SUFFIXES CAN BE
PARTICULARLY CONFUSING, AS CAN IONS WITH PREFIXES LIKE “PER-" AND “HYPO-". CONSISTENT PRACTICE AND THE USE OF
FLASHCARDS OR MNEMONIC DEVICES CAN BE VERY HELPFUL HERE. FURTHERMORE, RECOGNIZING WHICH METALS REQUIRE ROMAN
NUMERALS FOR THEIR CHARGE CAN BE TRICKY: A PERIODIC TABLE THAT INDICATES COMMON OXIDATION STATES IS INVALUABLE.

FINALLY, UNDERSTANDING THE CONTEXT OF A COMPOUND IS CRUCIAL. FOR INSTANCE, AN ELEMENT THAT FORMS A BINARY
COMPOUND WITH OXYGEN MIGHT HAVE A DIFFERENT NAMING CONVENTION THAN WHEN IT'S PART OF A POLYATOMIC ION. THE
SYSTEMATIC APPLICATION OF THE RULES, COUPLED WITH A SOLID UNDERSTANDING OF CHEMICAL BONDING, IS ESSENTIAL FOR
ACCURATE CHEMICAL FORMULA NAMING. THE GOAL IS ALWAYS CLARITY AND UNAMBIGUOUS COMMUNICATION.

QI \WHAT IS THE DIFFERENCE BETWEEN NAMING IONIC AND COVALENT COMPOUNDS?

A: THE PRIMARY DIFFERENCE LIES IN THE TYPES OF ELEMENTS INVOLVED AND THE RESULTING BONDING. |ONIC COMPOUNDS, FORMED
BETWEEN METALS AND NONMETALS, USE ROMAN NUMERALS TO INDICATE THE CHARGE OF METALS THAT CAN HAVE VARIABLE
CHARGES, AND THEY DO NOT USE PREFIXES TO DENOTE THE NUMBER OF ATOMS. COVALENT COMPOUNDS, FORMED BETWEEN TWO
NONMETALS, ALWAYS USE GREEK PREFIXES (MONO', DI, TRI-, ETC.) TO INDICATE THE NUMBER OF ATOMS OF EACH ELEMENT
PRESENT IN THE MOLECULE.

Q: WHY ARE ROMAN NUMERALS USED IN NAMING SOME IONIC COMPOUNDS?

A: ROMAN NUMERALS ARE USED IN NAMING IONIC COMPOUNDS WHEN THE METAL CATION CAN FORM IONS W/ITH MORE THAN ONE
POSSIBLE CHARGE. THIS IS COMMON WITH TRANSITION METALS AND SOME POST-TRANSITION METALS. THE ROMAN NUMERAL,
PLACED IN PARENTHESES AFTER THE METAL'S NAME, INDICATES THE SPECIFIC CHARGE (OXIDATION STATE) OF THE METAL ION IN
THAT PARTICULAR COMPOUND, ENSURING UNAMBIGUOUS IDENTIFICATION.

Q: How DO YOU NAME AN ACID THAT CONTAINS OXYGEN?

A: ACIDS CONTAINING OXYGEN, KNOWN AS OXYACIDS, ARE NAMED BASED ON THE POLYATOMIC OXYANION THEY CONTAIN. IF
THE ANION ENDS IN “~ATE,” THE ACID NAME ENDS IN “-IC ACID” (E.G., SULFATE SO42- BECOMES SULFURIC ACID H2S0O4). IF
THE ANION ENDS IN “~ITE,” THE ACID NAME ENDS IN “~ous AciD” (E.G., NITRITE NO2- BECOMES NITROUS ACID HNO2). THe



PREFIX “HYDRO-" IS NOT USED FOR OXYACIDS.

Q: \WHAT ARE POLYATOMIC IONS , AND HOW DO THEY AFFECT CHEMICAL NAMING?

A: POLYATOMIC IONS ARE CHARGED GROUPS OF ATOMS COVALENTLY BONDED TOGETHER, WHICH ACT AS A SINGLE UNIT. \WHEN
THEY ARE PART OF AN IONIC COMPOUND, THEIR SPECIFIC NAMES ARE USED DIRECTLY AFTER THE CATION'S NAME. FOR EXAMPLE,
NACL IS SODIUM CHLORIDE, BUT IF NA+ COMBINES WITH THE SULFATE ION (SO42-), THE COMPOUND IS SODIUM SULFATE
(NA2S04). THEIR PRESENCE INTRODUCES SPECIFIC SUFFIXES LIKE “~ATE” AND “~ITE” IN RELATED ACID NAMING.

Q: WHAT DOES THE PREFIX “DI-" SIGNIFY IN CHEMICAL FORMULA NAMING?

A: THE PRerIX “DI-" 1S A GREEK NUMERICAL PREFIX INDICATING THE NUMBER TWO. IN THE NAMING OF BINARY COVALENT
COMPOUNDS, “DI-" SIGNIFIES THAT THERE ARE TWO ATOMS OF THAT PARTICULAR ELEMENT IN THE MOLECULE. FOR EXAMPLE,
CO?2 IS NAMED CARBON DIOXIDE, WHERE “DI-" TELLS US THERE ARE TWO OXYGEN ATOMS.

Q: IS IT EVER ACCEPTABLE TO OMIT THE PREFIX “MONO-" WHEN NAMING COVALENT
COMPOUNDS?

A: YES, THE PREFIX “"MONO-" IS GENERALLY OMITTED WHEN NAMING THE FIRST ELEMENT IN A BINARY COVALENT COMPOUND. FOR
EXAMPLE, CO IS NAMED CARBON MONOXIDE, NOT MONOCARBON MONOXIDE. HOWEVER, THE PREFIX “"MONO-" IS ALWAYS USED
FOR THE SECOND ELEMENT IF THERE IS ONLY ONE ATOM OF IT, TO AVOID CONFUSION WITH OTHER POTENTIAL COMPOUNDS. FOR
ExXAMPLE, CO IS CARBON MONOXIDE, AND CO2 IS CARBON DIOXIDE.

Q: How bo YOU NAME A COMPOUND COMPOSED OF A METAL AND A POLYATOMIC ION
LIKE HYDROXIDE?

A: COMPOUNDS COMPOSED OF A METAL AND THE HYDROXIDE POLYATOMIC ION (OH-) ARE NAMED LIKE OTHER BINARY IONIC
COMPOUNDS. THE METAL CATION IS NAMED FIRST, FOLLOWED BY THE NAME OF THE POLYATOMIC ION, “HYDROXIDE.” FOR
INSTANCE, NAOH 1S NAMED SODIUM HYDROXIDE, AND MG(OH)2 1S NAMED MAGNESIUM HYDROXIDE. THE CHARGE OF THE METAL
DETERMINES THE NUMBER OF HYDROXIDE IONS NEEDED FOR CHARGE NEUTRALITY.

QZ WHAT IS THE SYSTEMATIC NAMING SYSTEM USED IN CHEMISTRY?

A: THE SYSTEMATIC NAMING SYSTEM USED IN CHEMISTRY IS CALLED CHEMICAL NOMENCLATURE, LARGELY GOVERNED BY THE
INTERNATIONAL UNION ofF PURE AND APPLIED CHEMISTRY (IUPAC). IT PROVIDES A STANDARDIZED SET OF RULES FOR NAMING
CHEMICAL COMPOUNDS TO ENSURE CLARITY AND AVOID AMBIGUITY, ALLOWING SCIENTISTS WORLDWIDE TO COMMUNICATE
ABOUT SUBSTANCES EFFECTIVELY. THIS SYSTEM COVERS IONIC COMPOUNDS, COVALENT COMPOUNDS, ACIDS, BASES, AND
ORGANIC MOLECULES.
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