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PART 1

NTRODUCTION OFGENERALCHEM ICALS

The Elements and the Periodic Table

The number of protons in the nucleus of an atom is referred to as the atomic
number, or proton number, Z. The number of electronsin an electrically neutral atomis
also equa to the atomic number, Z. The total mass of an atom is determined very
nearly by the total number of protons and neutrons in its nucleus. This total is called
the mass number, A. The number of neutrons in an atom, the neutron number, is given
by the quantity A-Z.

The term element refers to a pure substance with atoms al of asingle kind. To the
chemist the “kind” of atom is specified by its atomic number, since thisis the property
that determines its chemical element behavior. At present al the atoms from Z=1 to
Z=107 are known; there are 107 chemical elements. Each chemica element has been
given a name and distinctive symbol. For most elements the symbol is simply the
abbreviated form of the English name consisting of one or two letters, for example:

oxygen=0 nitrogen=N neon=Ne lead = Pb (plumbum)

A complete listing of the elements may be found in Tablel-1.

Beginning in the late seventeenth century with the work of Robert Boyle, who
proposed the presently accepted concept of an element, numerous investigations
produced a considerable knowledge of the properties of elements and their compounds .
In 1869, D. Mendeleev and L. Meyer, working independently, proposed the periodic
law. In modern form, the law states that the properties of the elements are periodic
functions of their atomic numbers. In other words, when the elements are listed in
order of increasing atomic number, elements having closely similar properties will fall
at definite intervals along the list. Thus it is possible to arrange the list of elementsin
tabular form with elements having similar properties placed in vertical columns .
Such an arrangement is called a periodic table.
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Table1l-1 IUPAC namesand symbolsof the elements

Name Symbol At. No.
Actinium [eek'tintam] Ac 89
Aluminum [o'ljuzminam] Al 13
Americium [zema'risjam] Am 95
Antimony ['eentimani] Sb 51
Argon ['a:gon] Ar 18
Arsenic ['‘a:senik] As 33
Astatine ['eestatiin] At 85
Barium ['beariam] Ba 56
Berkelium ['ba:kliam] Bk 97
Beryllium [ba'riljam] Be 4
Bismuth ['bizma8] Bi 83
Boron ['bo:ran] B 5
Bromine ['breumi:n] Br 35
Cadmium ['keedmiam] Cd 48
Calcium ['keelsiam] Ca 20
Californium [keeli'forniam] Cf 98
Carbon ['ka:ban] C 6
Cerium ['siariem] Ce 58
Cesium ['sizzjom] Cs 55
Chlorine ['klozrizn] cl 17
Chromium ['kreumjam] Cr 24
Cobalt [ka'bo:lt] Co 27
Copper ['kopa] Cu 29
Curium ['kjusriam] Cm 96
Dysprosium [dis'prausiem] Dy 66
Einsteinium [ain'stainiem] Es 99
Erbium ['e:biam] Er 68
Europium [jua'reupiem] Eu 63
Fermium [fermiam] Fm 100
Fluorine ['flueri:n] F 9
Francium ['freensiam] Fr 87
Gadolunium [.geede’linia:m] Gd 64
Gallium ['geeliam] Ga 31
Germanium [d38:'meiniam] Ge 32
Aurum ['o:rem] Au 79
Hafnium ['heefniam] Hf 72
Helium ['hizljem] He 2
Holmium ['holmiem] Ho 67
Hydrogen ['haidraud3en] H 1
Indium ['indiam] In 49

lodine ['aradi:n] | 53




Name Symbol At. No.
Iridium [i'ridiem] Ir 77
Iron ['aian] Fe 26
Krypton ['kripton] Kr 36
Lanthanum ['leenBanam] La 57
Lawrencium [lo:'rensiam] Lr 103
Lead [lizd] Pb 82
Lithium ['liBiam] Li 3
Lutetium [lu:'tizfiam] Lu 71
Magnesium [meeg'ni:zjam] Mg 12
Manganese ['meengaeni:z] Mn 25
Mendelevium [.menda'lirzviem] Md 101
Mercury ['ma:kjuri] Hg 80
Molybdenum [ma'libdinam] Mo 42
Neodymium [ni(:)a'dimiam] Nd 60
Neon ['nizan] Ne 10
Neptunium [nep'tjurniam] Np 93
Nickle ['nikl] Ni 28
Niobium [nai'aubiem] Nb 41
Nitrogen ['naitradzan] N 7
Nobelium [nau'beliam] No 102
Osmium ['ozmiam] Os 76
Oxygen ['oksidzan] (e} 8
Palladium [pa'leidioam] Pb 46
Phosphorus ['fosfaras] P 15
Platinum ['pleetinam] Pt 78
Plutonium [plu:'tauniam] Pu 94
Polonium [pa'launiem] Po 84
Potassium [pa'teesiam] K 19
Praseodymium [preizisu'dimiam] Pr 59
Promethium [pra'mi:Bram] Pm 61
Protactinium [preuteek'tiniam] Pa 91
Radium [reidjem] Ra 88
Radon ['reidon] Rn 86
Rhenium ['rizniam] Re 75
Rhodium ['reudiam] Rh 45
Rubidium [ru:'bidiam] Rb 37
Ruthenium [ru:'Bizniam] Ru 44
Samarium [se'meariam] Sm 62
Scandium ['keendiem] Sc 21
Selenium [si'lizniam] Se 34
Silicon ['silikan] Si 14
Silver ['silve] Ag 47
Sodium ['saudjam] Na 11
Strontium ['stronfiem] Sr 38
Sulfur ['salfa] S 16
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Name Symbol At. No.

Tantalum ['teentalom] Ta 73
Technetium [tek'ni:fiam] Tc 43
Tellurium [te'ljusrtam] Te 52
Terbium ['ta:biem] Th 65
Thallium ['Bzeliom] Tl 81
Thorium ['Bo:riam] Th 90
Thulium ['Bju:liam] Tm 69
Tin [tin] Sn 50
Titanium [tai'teinjem] Ti 22
Tungsten ['tanstan] w 74
Uranium [jue'reiniam] U 92
Vanadium [ve'neidiam] Y, 23
Xenon ['zenon] Xe 54
Y tterbium [i'te:biam] Yb 70
Yttrium ['itriem] Y 39
Zinc [zink] Zn 30
Zirconium [ze:'kauniam] Zr 40

IUPAC  International Union of Pure and Applied Chemistry,

Each horizontal row of elements constitutes a period. It should be noted that the
lengths of the periods vary. There is a very short period containing only 2 elements,
followed by two short periods of 8 elements each, and then two long periods of 18
elements each . The next period includes 32 elements, and the last period is apparently
incomplete. With this arrangement, elements in the same vertical column have similar
characteristics. These columns constitute the chemical families or groups. The groups
headed by the members of the two 8-elements are designated as main group elements,
and the members of the other groups are called transition or inner transition elements.

In the periodic table, a heavy stepped line divide the elements into metals and
nonmetals. Elements to the left of the this line (with the exception of hydrogen ) are
metals, while those to the right are nonmetals. This division is for convenience only:
elements bordering the line-the metaloids—have properties characteristic of both
metals and nonmetals. It may be seen that most of the elements, including al the
transition and inner transition el ements, are metals.

Except for hydrogen, a gas, the elements of group A make up the alkali metal
family. They are very reactive metals, and they are never found on the elemental state
in nature. However, their compounds are widespread. All the members of the alkali
metal family form ions having a charge of 1+ only. In contrast, the elements of group

B —copper, silver, and gold — are comparatively inert. They are similar to the alkali
metals in that they exist as 1+ ions in many of their compounds. However, as is
characteristic of most transition elements, they form ions having other charges as well.

The edlements of group A are known as the alkaline earth metals. Their character-
istic ionic charge is 2+. These metals, particularly the last two members of the group, are
almost as reactive as the akali metals. The group B elements — zinc, cadmium, and
mercury are less reactive than are those of group A, but they are more reactive than the
neighboring elementsof group  B. The characteristic charge on their ionsis also 2+.



With the exception of boron, group A elements are aso fairly reactive metals.
Aluminum appears to be inert toward reaction with air, but this behavior stems from
the fact that the metal forms a thin, invisible film of auminum oxide on the surface,
which protects the bulk of the metal from further oxidation. The metals of group A
form ions of 3+ charge. Group B consists of the metals scandium, yttrium,
lanthanum, and actinium.

Group A consists of a nonmetal, carbon, two metaloids, silicon and germa-
nium, and two metals, tin and lead. Each of these elements forms some compounds
with formulas which indicate that four other atoms are present per group A atom, as,
for example, carbon tetrachloride, CCl,. The group B metals-titanium, zirconium,
and hafnium-also form compounds in which each group B atom is combined with
four other atoms; these compounds are nonelectrolytes when pure.

The elements of group A include three nonmetals—nitrogen, phosphorus, and
arsenic-and two metals—antimony and bismuth. Although compounds with the
formulas N,Os, PCls, and AsCls exist, none of them is ionic. These elements do form
compounds—hitrides, phosphides, and arsenides—-in which ions having charges of
minus three occur. The elements of group B are al metals. These elements form
such a variety of different compounds that their characteristics are not easily
generalized.

With the exception of polonium, the lements of group A are typical nonmetals.
They are sometimes known as the chalcogens, from the Greek word meaning “ash
former”. In their binary compound with metals they exist as ions having a charge of 2-.
The elements of group A are al nonmetals and are known as the halogen, form the
Greek term meaning “sdt formers.” They are the most reactive nonmetals and are capable
of reacting with practically al the metals and with most nonmetals, including each other.

The elements of groups B, B are al metas. They form such a wide variety
of compounds that it is not practical at this point to present any examples as being
typical of the behavior of the respective groups .

The periodicity of chemical behavior is illustrated by the fact that excluding the
first period, each period begins with a very reactive metals. Successive elements along
the period show decreasing metalic character, eventually becoming nonmetals, and
findly, in group A, a very reactive nonmetals is found. Each period ends with a
member of the noble gas family.

(Selected from Inorganic chemistry, by T. W. Swaddle, 1997)

New Words and Expressions

function [a'fank[an] n.

transition [treen'zifen] n.

metalloid ['metaloid] n.

akaline earth metal

non-electrolyte ['non-r'lektraulart] n.
nitride ['naitraid] n.
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phosphide ['fosfaid] n.
arsenide ['a:senaid] n.
chalcogen ['keelkad3zan] n.
main group el ement

Notes

Beginning in the late seventeenth century with the work of Robert Boyle, who
proposed the presently accepted concept of an element, humerous investiga-
tions produced a considerable knowledge of the properties of elements and
their compounds.
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Thusit is possible to arrange the list of elements in tabular form with elements
having similar properties placed in vertical columns.

each

“each horizontal row” “each of these eients”
They form such a wide variety of compounds that it is not practical at this
point to present any examples as being typical of the behavior of the respective
groups.

Exercises

1. Answer the following questions:
(1) What isthe periodic law?
(2) How is the periodic table organized?
(3) What is the relation among the proton number Z, the neutron number and
the mass number?
(4) Please write out the elements in Group A and point out which one is
nonmetal, metalloid and metal.
2. Put the following into Chinese:
main group e ement transition element periodic table
alkali metal reactive metal
3. Put the following into English:

4. Tranglation:

The term element refers to a pure substance with atoms all of a single kind.
To the chemist the “kind” of atom is specified by its atomic number, since thisis
the property that determines its chemical element behavior.



The Nomenclature of Inorganic Compounds

With the discovery of thousands of new inorganic compounds it has become neces-
sary to revise the traditiona rules of nomenclature. An international committee has
recommended a set of rules for naming compounds, and these are now being adopted
throughout the world. Many of the older names are still used, however, and our ensuing
discussion will include in many cases both the old and new, with emphasis on the latter.
One of the principal changes is that proposed by Albert Stock and now known as Stock
system for the naming of compounds of metals (oxides, hydroxides, and salts) in which
the metal may exhibit more than one oxidation state. In these cases the oxidation state of
the meta is shown by a Roman numeral in parentheses immediately following the
English name of the metal which corresponds to its oxidation number . If the metal has
only one common oxidation number, no Roman numeral is used. Another important
change isin the naming of complex ions and coordination compounds. We will defer the
nomenclature of the latter until these compounds are discussed.

1. Naming Metal Oxides, Bases, and Salts

The students should have a good start in learning nomenclature if he has learned
the Valence Table 2-1 which gives both charges on ions and names for the more
common ones . A compound is a combination of the compounds from names of the
ions, for example, NaCl, is sodium chloride; Al(OH)s is auminum hydroxide; FeBr; is
iron () bromide or ferrous bromide; Ca(C,H30,), is calcium acetate; Cry(SO,)s is
chromium () sulfate or chromic sulfate, and so on. Table 2-2 gives some additional
examples of the naming metal compounds. Of the two common system used, the Stock
system is preferred. Note that even in this system, however, the naming of the negative
ion will need to be obtained from Valence Table 2-2.

Table2-1 Some common ions

1 2" 2" 3"
ammonium NH4" barium Ba* magnesium Mg* aluminum Al%
copper( ) cu* calcium ca® manganese () Mn* chromium( ) cr®
hydrogen H* chromium( ) Cr® mercury ()  Hg® iron( ) Fe®
potassium K* copper () cu® mercury () Hg3*
silver Agd' iron( ) Fe?* tin( ) Sn?**
sodium Na' lead ( ) Pb** strontium S

zinc zn®
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3 2 1 1
Arsenate AsOY | carbonate CcoZ acetate C,Hs0; | hydrogen sulfite HSO3
Arsenite AsOS | chromate Cr,0% bromide Br hydride H
phosphate PO dichromate Croz” chlorate Clo3 hydroxide OH~
phosphite PO3” oxaate C,0% chloride cr hypochlorite clo
oxide o* chlorite clo; iodate 103
sulfide o cyanide CN~ nitrate NO3;
sulfate S0 fluoride F nitrite NO;
sulfite S0%” hydrogen perchlorate ClO4
carbonate HCO3; permanganate MnOz;
(bicabonate)
hydrogen HSO,
sulfate
Table2-2 Names of some metal oxides, bases and salts
FeO iron( ) oxide ferrous oxide
Fe,0O3 iron( ) oxide ferric oxide
Sn(OH), tin( ) hydroxide stannous hydroxide
Sn(OH), tin( ) hydroxide stannic hydroxide
Hg,SO, mercury( ) sulfate mercurous sulfate
HgSO, mercury( ) sulfate mercuric sulfate
NaClO sodium hypochlorite sodium hypochlorite
K2Cr,07 potassium dichromate potassioum dichromate
Cuy(AsOy)s copper( ) arsenate cupric arsenate
Cr(CoH30)3 chromium( ) acetate chromic acetate

Negative ions, anions, may be monatomic or polyatomic. All monatomic anions
have names ending with ide. Two polyatomic anions which also have names ending
with ide are the hydroxide ion, OH , and the cyanideion, CN .

Many polyatomic anions contain oxygen in addition to another element. The
number of oxygen atoms in such oxyanions is denoted by the use of the suffixesite and
ate, meaning fewer and more oxygen atoms, respectively. In cases where it is necessary
to denoted more than two oxyanions of the same element, the prefixes hypo and per,
meaning still fewer and still more oxygen atoms, respectively, may be used. A series of
oxyanionsis named in Table 2-3.

Table2-3 Names of oxyanions
Fewest Oxygen Atoms Fewer Oxygen Atoms More Oxygen Atoms Most Oxygen Atoms
hypo-ite -ite -ate per-ate
clo hypochlorite ClOo; chlorite ClOs chlorate ClOy perchlorate
BrO hypobromite BrO; bromite BrO; bromate BrO; perbromate
107 hypoiodite 10, iodite 10; iodate 104 periodate
PO; hypophophite | PO3" phosphite | PO} phosphate
NO, nitrite NO; nitrate
Sela sulfite Sora sulfate
coz carbonate




2. Naming Nonmetal Oxides

The older system of naming and one still widely used employs Greek prefixes for
both the number of oxygen atoms and that of the other element in the compounds. The
prefixes used are (1) mono-, sometimes reduced to mon-, (2) di-, (3) tri-, (4) tetra,
(5) penta-, (6) hexa, (7) hepata-, (8) octar, (9) nona- and (10) deca-. Generally the
letter ais omitted from the prefix (from tetra on) when naming a nonmetal oxide and
often mono- is omitted from the name altogether.

The Stock system is also used with nonmetal oxides. Here the Roman numeral
refers to the oxidation state of the element other than oxygen.

In either system, the element other than oxygen is named first, the full name being
used followed by oxide. Table 2-4 shows some examples.

Table2-4 Names of some nonmetal oxides

Formula Name

CO carbon( ) oxide carbon monoxide

CO, carbon( ) oxide carbon dioxide

SO3 culfur( ) sulfur trioxide

N2O3 nitrogen( ) oxide dinitrogen trioxide
P,0s phosphorus( ) oxide diphosphorus pentoxide
Cl,0; chloring( ) oxide dichlorine heptoxide

3. Naming Acids

Acid names may be obtained directly from knowledge of Valence Table 2-1 by
changing the name of acid ion (negative ion) in the table as follows:

Table 2-5 shows examples of the relationship.

There are few cases where name of the acid is changed slightly from that of the
acid radical; for example H,SO,, is sulfuric acid rather than sulfic. Similarly, H3POy, is
phosphoric acid rather than phosphic.

lonin Table 2-1 Corresponding Acid
ate [
ite
ide hydro ic

Table2-5 Names of some acids

Formula of Acid Acidlonin Table 2-3 Name of Acid
HC,H30, CH3;0, acetate acetic acid
H,CO;3 CO%™  carbonate carbonic acid
HCIO, ClO, chlorite chlorous acid
HCIO, ClO; perchlorate perchloric acid
HCN CN™  cyanide hydrocyanic acid
HBr Br-  bromide hydrobromic acid
H,SiO, Siof  silicate silicic acid
H3ASO, AsO}  arsenate arsenic acid
HMnNO,4 MnO; permanganate permanganic acid

The less common negative ions are not included in the Valence Table 2-1. For

Partl khtioducton ofGeneralChem cak
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example, BO3 isthe borate ion and HzBOs is boric acid; TeOZ is the tellurate ion and
H,TeO,istelluric acid, and so on.

4. Acid and Basic Salts

It is conceivable that in the neutralization of an acid by a base, only a part of the

hydrogen might be neutralized; thus
NaOH+H,SO,4 NaHSO4+H,0

The compound NaHSO4 has acid properties, since it contains hydrogen, and is also
a sat, since it contains both a metal and an acid radical. Such a salt containing acidic
hydrogen is termed an acid sat. Phosphoric acid (H3PO,) might be progressively
neutralized to form the salts, NaH,PO,, NaoHPO,, and NasPO,. The first two are acid
sdts, since they contain replaceable hydrogen. A way of naming these sdlts is to call
NaHPO, disodium hydrogen phosphate and NaH,PO, sodium di- hydrogen phosphate.
These acid phosphates are important in controlling the akalinity of the blood. The third
compound, sodium phosphate NasPO,, which contains no replaceable hydrogen, is often
referred to as normal sodium phosphate, or trisodium phosphate to differentiate it from
the two acid salts.

Historicaly, the prefix bi- has been used in naming some acid salts: industry, for
example, Na,COgis called sodium hicarbonate and Ca(HSO3), calcium bisulfite. Since
the bi- is somewhat misleading, the system of naming discussed aboveis preferable.

If the hydroxyl radicals of a base are progressively neutralized by an acid, basic
salts may be formed:

Ca(OH),+HCI — Ca(OH)CI+H,0
Basic salts have properties of a base and will react with acids to form a normal
salt and water.
The OH group in a basic sat is caled an hydroxy group. The name of
Bi(OH),NOs; would be bismuth dihydroxynitrate.

. Mixed Salts

If the hydrogen atoms in an acid are replaced by two or more different metals, a
mixed salt results. Thus the two hydrogen atoms in H,SO, may be replaced with
sodium and potassium to yield the mixed salt NaKSO,, sodium potassium sulfate,
NaNH4HPO, is amixed acid salt that may be crystallized from urine.

(Selected from Special English for Chemistry, by Y. X. Ma, Lanzhou University
Press, 2005)

New Words and Expressions

nomenclature [nau'menklatfa] n.
iron( ) bromide['aisan 'breumaid] n.
ferrous['feras] ad. bromide
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calcium acetate [ 'keelsiam 'sesiiteit] n.

chromium( ) sulfate ['kraumjam 'salfeit] n.

chromic ['kraumik] adj.
arsenate ['a:sinit] n.
arsenite['a:sinait] n.
phosphite [ fosfait] n.

chromate ['kreumeit] n.
oxalate['oksaleit] n.
dichromate [dai'kreumeit] n.
sulfite ['salfait] = sulphite n.
chlorate ['kla:rit] n.

chlorite ['klo:rait] n.

cyanide ['sarenaid] n.

hydrogen carbonate

bicarbonate [bai'ka:banit]
hydrogen sulfate ['haidraud3an 'salfeit]
bisulfate [bai'sAlfeit]

hydrogen sulfite

hydride ['haidrard] n.
hypochlorite [ haipsu'klo:rait] n.
iodate ['aiadeit] n.

nitrite ['naitrait] n.

perchlorate [pa'klo:reit] n.
ferric ['ferik] adj. [ ]
stannous ['steenas] adj.

stannic ['steenik] adj.

mercurous [ ma:kjures] adj.
mercuric [ma:'kjusarik] adj.
cupric ['kju:prik] adj.
monatomic [[mona'tomik] adj.
polyatomic [, polia'tomik] adj.
oxyanion ['oksi'senaian] n.
hypobromite [ haipsu'braumait] n.
hypoiodite [ haipsu'aiadait] n.
hypophosphite [ haipau'fosfait] n.
bromite ['broumait] n.

iodite ['aiadait] n.

bromate ['broumeit] n.
perbromate [pa'braumert] n.
periodate [pe'raiadeit] n.
acidion

chlorous acid ['klo:ras |

perchloric acid [pa'klo:rik]
hydrocyanic acid ['haidrausai'zenik]

Partl khtioducton ofGeneralChem cak
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silicic [si'lisik] adj. acid
arsenic ['a:senik] adj. acid
permanganic [,pa:meen 'geenik] adj. acid
phosphoric [fos'forik] adj. acid
borate ['bo:reit] n.

boric ['bo:rik] adj. acid
tellurate ['teljureit]

telluric [te'ljuarik] adj. acid
acid salt

alkalinity [.eelka'liniti] n.

normal ['no:mal] adj.
bisulfite [ bar'salfart] n.

hydroxyl radica

hydroxy group

basic st ['beisik so:lt]

normal salt

bismuth dihydroxynitrate ['bizma8 dathar' droksr'naitreit] n.
sodium potassium sulfate

follow from

from on

differentiate A from B A B
correspond  to

Notes

In these cases the oxidation state of the metal is shown by a Roman numeral in
parentheses immediately following the English name of the meta which

corresponds to its oxidation number.

The students should have a good start in learning nomenclature if he has
learned the Vaence Table 2-1 which gives both charges on ions and names for

the more common ones.
2-1

Exercises

1. Answer the following questions:

(1) How to name the compound of metal (oxides, bases and salts) using Stock

system?



(2) How to name nonmetal oxide?
2. Put the following into Chinese:
oxidation state valence acid salt
basic salt normal salt alkaline
3. Put the following into English:

4. Give the lUPAC names of the following acids, base and salts
HCIO HCIO; H,S03 H,SO, HNO,
H3PO, H3BO3 NaOH Ca(OH), KOH
NaNO, NaClO, NaHCO;  CaS0s; LiH,PO,

5. Trandation:

HNOs
ZnSO4
KHS

Many polyatomic anions contain oxygen in addition to another element. The
number of oxygen atoms in such oxyanions is denoted by the use of the suffixes
ite and ate, meaning fewer and more oxygen atoms, respectively. In cases where it
is necessary to denoted more than two oxyanions of the same element, the
prefixes hypo and per, meaning gill fewer and <till more oxygen atoms, respectively,

may be used.
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Hydrogen Peroxide

Hydrogen peroxide (H,0,) is a very pale blue liquid which appears clear in a
dilute solution, slightly more viscous than water. It has strong oxidizing properties and
is therefore a powerful bleaching agent that has found use as a disinfectant, as an
oxidizer, and in rocketry [particularly in high concentrations as high-test peroxide
(HTP) as amonopropellant], and in bipropellant systems.

1. History

Hydrogen peroxide was first isolated in 1818 by Louis Jacques Thénardy
reacting barium peroxide with nitric acid. An improved version of this process used
hydrochloric acid, followed by sulfuric acid to precipitate the barium chloride
byproduct. Thenard's process was used from the end of the 19th century until the
middle of the 20th century. Modern manufacture methods are discussed below.

2. Uses

2.1 Industria applications

About 50% of the world’s production of hydrogen peroxide in 1994 was used for
pulp- and paper-bleaching. Other bleaching applications are becoming more important
as hydrogen peroxide is seen as an environmentally-benign alternative to chlorine-
based bleaches.

Other major industrial applications for hydrogen peroxide include the
manufacture of sodium percarbonate and sodium perborate, used as mild bleaches in
laundry detergents. It is used in the production of certain organic peroxides such as
dibenzoyl peroxide, used in polymerisations and other chemical processes. Hydrogen
peroxide is also used in the production of epoxides such as propylene oxide. Reaction
with carboxylic acids produces a corresponding “paeid”. Peracetic acid and
meta-chloroperoxybenzoic acid (commonly abbreviated mCPBA) are prepared from
acetic acid and meta-chlorobenzoic acid, respectively. The latter is commonly reacted
with alkenes to give the corresponding epoxide.

2.2 Domestic uses

Diluted H,0O, (around 5%) is used to bleach human hair, hence the phrases peroxide
blonde and bottle blonde. It can be absorbed into skin upon contacting and creating a local
skin capillary embolism which appears as a temporary whitening of the skin. It whitens
skeletons that are to be put on display. 3% H,O; is used medically for cleaning wounds
and removing dead tissue. The Food and Drug Administration has approved 3% hydrogen
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