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;g rks ge tkurs gh gSa fd bl o"kZ dks varjkZ"Vªh; jlk;u foKku o"kZ ds :i esa euk;k tk jgk gSA ftlds miy{;

esa iwjs fo'o esa dbZ laLFkk,a fofHkUu xfrfof/k;ka vk;ksftr dj jgh gSA blh Øe esa vkbZ;wih,lh vkSj ;wusLdks
us iwjs fo'o ds fo|kfFkZ;ksa ds fy, xfrfof/k;ksa dk ,d lsV rS;kj fd;k gS ftlds }kjk og ;g tku ik,axs fd
jlk;u foKku fdl izdkj gekjs nSfud thou
esa egRoiw.kZ Hkwfedk fuHkkrk gSA bl iz;ksx dk
eq[; ik=k ikuh gS tks gekjs jkstejkZ ds thou
esa vge Hkwfedk fuHkkrk gSA ^,d oSf'od
iz;ksx&ikuh ,d jklk;fud foy;u* ikuh ds
jklk;fud xq.k/keZ ls ifjp; djkus ds lkFk
gh lekt vkSj i;kZoj.k esa ikuh dh Hkwfedk
ls voxr djk,xkA bl ys[k ds ekè;e ls
bl ckjs esa tkudkjh nh tk jgh gS fd fdl
izdkj vki bl oSf'od iz;ksx dk fgLlk cu
ldrs gSaA

ge tkurs gh gSa fd 'kq) is;ty ekuoh; LokLF; vkSj mldh thfodk ds fy, lcls vge lalk/ku gSA ikuh
i`Foh ij ik, tkus okys lalk/kuksa esa lcls izpqj rRo gSA ikuh gekjs xzg ds yxHkx 70 izfr'kr fgLls dks <ds
gq, gSA blds vykok ikuh dk gekjs 'kjhj ds dqy Hkkj esa yxHkx 70 izfr'kr fgLlk gksrk gSA ikuh dh xq.koRrk
fofHkUu LFkkuksa dh HkkSxksfyd fLFkfr] ekSle] rkieku vkSj ekuoh; izHkko ds vuqlkj ,d LFkku ls nwljs LFkku
ij fHkUu gksrh gSA

varjjk"Vªh; jlk;u foKku o"kZ&2011 ds rgr la;qDr jk"Vª la?k us vf/kdkfjd rkSj ij Nk=k&Nk=kkvksa ds fy,
,slh ifj;kstuk dk izLrko j[kk gS ftlds rgr oks LFkkuh; Lrj ij miyC/k >hyksa] ufn;ksa] >juksa] rkykcksa vkSj
vU; tyh; lalk/kuksa ds LFkkuh; is;ty lzksrksa dk ifj{k.k ,oa mldk fo'ys"k.k dj ̂ Xykscy MkVk eSi* dks izsf"kr
djsaA ;g iz;ksx 31 fnlEcj] 2011 rd fd;k tk ldrk gSA f'k{kdksa] LdkmV usr̀Ro vkSj ifjokj blds fy, viuh
Hkkxhnkjh dk iath;u djkus ds lkFk gh ogka miyC/k iz;ksxksa vkSj vius ifj.kkeksa dks ns[k ldrs gSaA blds fy,
http://water.chemistry2011.org. osclkbV dh enn yh tk ldrh gSA

bl osclkbV ij lHkh mez ds cPpksa ds fy, xfrfof/k;ka miyC/k gSaA bu xfrfof/k;ksa ds fy, vko';d
midj.k mUgsa vius Ldwy dh iz;ksx'kkykvksa esa ;k vius vklikl gh vklkuh ls fey tk,axsA bl ifj;kstuk
ds }kjk fo|kFkhZ LFkk;h ty&izca/ku ds lkFk gh miHkksx ds fy, ty dk 'kqf)dj.k lh[k ik,axsA

bl izdkj fo'o Hkj ds cPpksa ds iz;ksxksa dk ifj.kke ,d oSf'od iz;ksx ds :i esa lkeus vk,xk tks 'kk;n
vc rd dk lcls cM+k jklk;fud iz;ksx gksxkA bu iz;ksxksa ds ifj.kke bysDVªkWfud :i esa baVj,sfDVo Xykscy
MkVk eSi ds :i esa 2011 ds var esa ge lHkh ds lkeus gksaxsA bl izdkj ;g iz;ksx foKku esa varjjk"Vªh; lg;ksx
dk ,d vPNk mnkgj.k gksxkA bl oSf'od iz;ksx esa fuEukafdr pkj iz;ksxksa ds ek/;e ls ty
dh xq.koRrk ds ekiu vkSj ty 'kqf)dj.k dks ekik tk ldsxkA

1- ih,p ekiu% fo|kfFkZ;ksa }kjk lwpd foy;u dk mi;ksx dj LFkkuh; tyh; lzksrksa
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The 'silly' question is the first intimation of some totally new
development.                                            ... A.N. Whitehead
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dk ih,p ekiu ¼;fn ih,p ehVj miyC/k gks rc½ dj vkadM++ksa dks laxzg.k
djkuk gSA bl iz;ksx ds fy, fo|kFkhZ jaxhu lwpd dks vius Ldwy dh ySc
ls izkIr dj ldrs gSa ;k fQj mls yky iÙkkxksHkh ;k pqdUnj vkfn ls cuk
ldrs gSa rkfd og LFkkuh; tyh; lzksrksa dk ih,p eki ldsaA bl iz;ksx
ls og vEyrk laca/kh xq.kèkeks± ds ckjs esa tku ldsaxs vkSj mlh le; og
vius iz;ksx ls izkIr ifj.kkeksa dh fo'olfu;rk dks Hkh ij[k ldasxsA bl
izdkj iwjh d{kk ds la;qDr ifj.kke dks og oSf'od eSi ij ntkZ djk
ldsaxsA

2- yo.krk% bl iz;ksx ds ek/;e ls fo|kFkhZ vius LFkkuh; ty lzksrksa dh
yo.krk dks eki ldasxsA yo.krk laca/kh xfrfof/k Nk=kksa dks fn, x, ty
ds uewus dh pkydrk ds ekiu ds fy, ?kjsyw ;k O;kikfjd ehVj dk
mi;ksx djus dk volj nsxhA bl iz;ksx ds }kjk fo|kFkhZ yo.k ds ckjs
esa tkuus ds lkFk gh foy;u esa yo.k ds lkanz.k ds ckjs esa tkusaxsA

3 dhVk.kq'kks/ku% bl iz;ksx ds }kjk fo|kFkhZ ;g tku ik,axs fd jlk;u
foKku fdl izdkj ls gesa 'kq) is;ty miyC/k djkus esa enn dj ldrk
gSA Nkuuk ;k fuL;Unu blh izdkj dh ,d izfØ;k gSA Nkuus okyh
xfrfofèk esa Nk=k ?kjsyw lkexzh ls ty 'kqf)dj.k ;wfuV cuk dj fofHkUu
fuL;Unu iznkFkks± dh n{krk dks eki ldrs gSaA bl iz;ksx ds lkFk ty dks
mipkfjr Hkh fd;k tk ldrk gSA blds vfrfjDr foiusV Dyc vius
LFkkuh; ty mipkfjr la;=k dh fof/k ij 'kks/k djds viuh fjiksZV vkSj
ifj.kke oSf'od iz;ksx osclkbV ij Mky ldrs gSaA

bl iz;ksx ds varxZr foKku izlkj }kjk vxLr] 2011 ds nkSjku bykgckn esa vk;ksftr ,d dk;Z'kkyk ls jlk;u foKku ds f'k{kdksa
ds fy, izf'k{k.k dk;ZØeksa dh Ük`[akyk dk 'kqHkkjaHk fd;k gSA bl Ük`[akyk esa jlk;u foKku ls lacaf/kr ^Lo;a djds ns[kks* xfrfof/k;ak]
uwru iz;ksxksa] feV~Vh dh tkap dh fofèk;ka] [kk| inkFkksZa esa feykoV dh tkap] peRdkjksa ds uke ij bLrseky gksus okys jlk;uksa] ty ls
lacaf/kr oSf'od iz;ksx vkSj jklk;fudh ds orZeku ,oa Hkkoh ifjn`'; dh tkudkjh nh tk,xhA

fofHkUu izdkj ds lksyj fLVy

lksyj fLVy dk fuekZ.k% fo|kfFkZ;ksa }kjk ?kjsyw iznkFkks± ls ,d lkSyj fLVy
dk fuekZ.k dj mlds }kjk ty dks 'kq) djus ds fy, mi;ksxh iz;ksx fd;k
tk ldrk gSA fo|kfFkZ;ksa dks lkSyj fLVy ls ty dks 'kq) djus ds
oSdfYid iz;ksx dks fodflr djus ds lkFk gh vklou izfØ;k vkSj iznkFkZ
dh voLFkk dks le>us dk volj feysxkA ;g xfrfof/k fo|kfFkZ;ksa dks
Lo;a ds lksyj fLVy dks vius vuqlkj cukus dk volj iznku djsxhA

bl oSf'od iz;ksx esa Hkkxhnkj cuus ds fy, f'k{kdx.k ;fn pkgs rks
og fo|kfFkZ;ksa ls lHkh xfrfof/k;ksa dks u djkdj fodYi ds :i es dsoy
,d xfrfof/k Hkh djk ldrs gSaA viuss ikB~;Øe ds vuqlkj ;fn fo|kFkhZ
ty dk v/;;u dj jgk gS rks ,slh voLFkk esa f'k{kd vius ikB~;Øe
esa oSf'od iz;ksx dks tksM+ dj mUgsa bl oSf'od xfrfof/k esa 'kkfey gksus
dk volj ns ldrs gSaA

jklk;fudh ,d vk/kkjHkwr foKku gS ftlus ekuo ds thou esa
egRoiw.kZ Hkwfedk fuHkkbZ gSA jlk;u foKku ls gesa i`Foh vkSj czãkaM dks
tkuus esa Hkkjh enn feyh gSA ge ;g Hkh tkurs gSa fd iz;ksx foKku dh
vkRek gSaA blfy, varjjk"Vªh; jlk;u foKku o"kZ&2011 ds nkSjku ikuh
ds :i esa lHkh txg vklkuh ls miyC/k ,slk jklk;u gekjs ikl gS ftlds
}kjk ge viuh xfrfof/k;ksas ds }kjk jklk;u foKku vkSj oSKkfud fofèk
dks vklkuh ls le> ldsaxsA bl ckjs esa vksj vf/kd tkudkjh ds fy,
www.water.chemistry 2011.org csolkbV ns[k ldrs gSaA

ch-ds- R;kxh ,oa uouhr dqekj xqIrk
bktyagi@vigyanprasar.gov.in, ngupta@vigyanprasar.gov.in
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Michael Faraday was born on September 22, 1791 at
Newington, Surrey, England. His father James Faraday
was a blacksmith who came from Yorkshire in the north
of England. His mother Margarate Hastwell was the
daughter of a farmer. Early in 1791 Faraday’s parents
moved to Newington, which was then a village outside
London, where Faraday’s father hoped that work would
be more plentiful.

The Faradays were members of a sect known as the
Sandemanian, which originated in the 1730s in a
breakaway from the Scottish Presbyterians (having to
do with Church of Calvinistic-protestant origin governed
by presbyters or elders). The sect never had more than a
few hundred followers. In that sense it was an obscure
sect. Its members did not try to spread its message. They
believed that those who belonged to their community
would naturally find a way to them. The sect demanded
total faith and total commitment. The members of the
sect organised their daily lives through their literal
interpretation of the Bible. The followers of this sect
considered themselves as the true followers of the Church
and consequently they believed that their salvation was
assured. This kind of belief made it easier for them to
make peace with the hardship of the present day world.
They were not interested in worldly goods and wealth.
Faraday’s religious belief gave him a strict moral code.
Faraday was a devout member of the Sandemanian sect.
Faraday’s scientific world view was deeply influenced
by the message of the Bible. Jim Baggott wrote in New
Scientist (1991): “Faraday found no conflict between his
religious belief and his activities as a scientist and
philosopher. He viewed his discoveries of nature’s laws
as part of the continual process of ‘reading the book of
nature’, no different in principle from the process of
reading the Bible to discover God’s laws. A strong sense
of the unity of God, and nature pervades Faraday’s life
and work.”

Faraday attended a day school and he received only

 Nothing is too wonderful to be true, if it be consistent with the laws of nature
and in such things as these, experiment is the best test of such consistency.

 Michael Faraday
The more we study the work of Faraday with the perspective of time, the
more we are impressed by his unrivalled genius as an experimenter and a
natural philosopher. When we consider the magnitude and extent of his
discoveries and their influence on the progress of science and industry, there
is no honour too great to pay to the memory of Michael Faraday - one of the
greatest discoverers of all time.

Ernest Rutherford

the most basic education - to read, write and count that is
the traditional ‘three Rs’ of reading, (w)riting and
(a)rithmatic. Given his family background nothing much
could be expected. The Faradays were desperately poor.
When Faraday was thirteen years old he had to find work
to help the family finances. In 1804 he was employed
running errands for George Riebau, a bookseller and
bookbinder. Riebau’s shop was located in Blandford
Street, close to where the Faradays lived. One of
Faraday’s main duties as an errand boy was to deliver
newspapers to those who used to read newspaper on
loan basis and fetch them back to the shop. Riebau was
a kind employer. After a year as an errand boy Faraday
was taken on by Riebau as an apprentice bookbinder.
Faraday learned the trade of book binding well as is
evident that in later years he bound many volumes for
himself and many of them are still in existence. For most
of part of this apprenticeship Faraday lived on Riebau’s
premises. Thanks to the magnanimity of Riebau, Faraday
and also his two other fellow apprentices working at the
time got the opportunities to develop their own interest.
Faraday not only bound books but he also read them.
Among the many books that he read during his
apprenticeship, two books had great influence in shaping
his future scientific career. This is evident from a letter
that he wrote to his friend De La Rive. Faraday wrote :

“There were two that especially helped me, the
“Encyclopaedia Britannica” from which I gained my first
notions of electricity and Mrs. Marcet’s “Conversation
on Chemistry”, which gave me foundation in that
science.”

During his period of apprenticeship with Riebau he
came in contact with the City Philosophical Society, an
organization established by a group of young men
interested in self-improvement. The Society organised a
series of evening lectures on natural philosophy (the
modern day equivalent of science). Faraday became a
member of this Society in 1812. Membership cost a

MICHAEL FARADAYMICHAEL FARADAY
One of the Greatest Discoverers of All TimeOne of the Greatest Discoverers of All Time
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shilling. Faraday’s subscription was paid by his brother
Robert. For two years Faraday attended lectures on a
variety of scientific topics. At the Society Faraday made
new friends. Among them were Benjamin Abbott and
Edward Magrath. With Abbott he carried on extensive
correspondence as an exercise in improving his skill at
written communication. Magrath helped him in his
grammar, spelling and punctuation. Faraday’s interaction
with Magrath continued for seven years.

Faraday prepared four bound volumes of his notes
taken during the meetings of the Society. Faraday’s
employer Riebau encouraged him in his attempt to study
science. In fact Riebau used to show these volumes to
his customers. One of Riebau’s young customers (some
Mr. Dance) was so much impressed with the Faraday’s
notes that he borrowed these volumes for the purpose of
showing them to his father. Apparently the elder Dance
was also impressed as evident by the fact that he sent
tickets to Faraday to attend lectures given by Humphrey
Davy at the Royal Institution. Faraday attended four
lectures at the Royal Institution. He was fascinated by
the lectures delivered by Davy. He took careful notes
which he wrote up, with accompanying drawings of the
experiments demonstrated by Davy and bound. Davy’s
lectures reinforced Faraday’s interest in science he spent
seven years serving his apprenticeship with Riebau.

Faraday’s apprenticeship with Riebau ended on 7
October 1812, a couple of weeks after his 21st birthday.
Faraday was desperately trying to get an employment
where he could pursue his interest in science. It was not
only difficult but looked impossible to change his profession
of bookbinding to science. In any case he had no formal
education. But Faraday was determined to pursue his
interest in science. He wrote to Sir Joseph Banks, the
then President of the Royal Society, asking him how he
could become involved in scientific work. However, Banks
did not bother to reply. In the meantime Faraday started
working as a bookbinder for a Mr. De La Roche. Unlike
his earlier employer Mr. De La Roche was a difficult
master. Without being discouraged by not receiving a reply
from Banks Faraday wrote to Humphrey Davy. He also
sent him the notes he had taken at Davy’s lectures. Davy
not only replied to Faraday but also arranged a meeting.
However, nothing much happened. Davy advised Faraday
to keep working as a bookbinder saying, “Science is a
harsh mistress, and in a pecuniary point of view but poorly
rewarding those who devote themselves to her service.”

But then in February 1813, an incident happened that
turned a bookbinder’s apprentice into one of the greatest
scientists of all time. One Mr. William Payne who was
working as laboratory assistant at the Royal Institution
got involved in a public brawl. As a result he was dismissed
from his job at the Royal Institution. Davy sent for Faraday
and offered him the job.

Faraday was offered the job at a guinea (a former
English gold coin, last minted in 1813, equal to 21 shillings)
a week with accommodation provided in two rooms at
the top of the Royal Institution building. Faraday was
yearning for such an offer and so he readily accepted the
job though the salary was much less than he was earning
as bookbinder. In October 1813 Davy planned to
undertake a scientific tour of Europe and he invited
Faraday to go along with him as his assistant and secretary.
For going with Davy on foreign tour Faraday was required
to resign his post at the Royal Institution. However, it
was guaranteed that Faraday would get back his job on
his return to England. Faraday agreed. Before this tour
Faraday had never traveled more than 12 miles from the
centre of London. During the tour which lasted for 18
months Faraday had also acted as Davy’s part-time valet
and servant. Mrs. Davy who was a class-conscious
woman and believed in keeping servants firmly in their
place, treated Faraday badly. Inspite of inconveniences
Faraday enjoyed his trip thoroughly. Faraday maintained
a journal in which he recorded his experiences. He got
the opportunity to meet the key figures of science. While
travelling from laboratory to laboratory across Europe,
Faraday got the opportunity to perform experiments and
attend lectures and in this process he received the
education he had never had. By all means the trip had
profound influence on Faraday.

On his return to London, in 1815, Faraday was re-
engaged at the Royal Institution as an assistant. His duties
mainly involved with chemical experiments in the
laboratory. He also began lecturing on chemistry topics
at the Philosophical Society. He published his first paper
in 1816 on caustic lime from Tuscany. It was sent to Davy
by the Duchess of Montrose. The paper was published in
‘The Quarterly Journal of Science’ of the Royal Institution
- the precursor of the Proceedings of the Royal Society.
As his chemical capabilities increased, he was given more
responsibility. In 1825 he replaced the seriously ailing Davy
in his duties directing the laboratory at the Royal Institution.
In 1833 he was appointed to the Fullerian Professorship

The story of Michael Faraday’s life is one of the most romantic stories in the annals of science.
It will continue to inspire in countless ways. Faraday rose from a book – binder’s apprentice to
become one of the greatest scientists of all time. He is acknowledged as one of the greatest
thinkers of his time. He was a true pioneer of scientific discoveries. His discoveries have had a
spectacular effect on successive scientific and technological developments.
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Faraday’s contributions to human society have been outstanding. Physicists and chemists alike
look back on Faraday as a worthy pioneer. However, he is best known for his contributions in
physics to the understanding of electricity and magnetism. Among his many path- breaking
discoveries were induced electricity (1831), electrostatic induction (1838), the relationship
between electricity and magnetism (1838) and between electricity and gravity(1851), hydro-
electricity (1843) and atmospheric magnetism (1851). Faraday became one of the greatest
scientists of all time because of his interest in science, his strong motivation and his remarkable
perseverance.

of Chemistry – a special Chair created for him.
Faraday made numerous discoveries both in chemistry

and physics. His research work was of highly technical
nature. To understand his discoveries satisfactorily one
would require a detailed knowledge of chemistry and
physics. Among the most important discoveries of Faraday
were discovery of benzene, magneto-electric induction,
laws of electro-chemical decomposition, the magnetization
of light and diamagnetism.

Faraday’s early career was notable for its chemical
research. His only original book Chemical Manipulation
appeared in 1827. He made new chemical compounds.
In 1822 he made the first steel alloy. In 1823, Faraday
was the first to liquefy a gas, chlorine. In 1825 he
discovered benzene (C6H6) while examining the residue
collecting in cylinders of illuminating gas. He called the
new compound ‘bicarburet of hydrogen because he took
its formula to be C2H. It was Faraday who synthesised
the first chlorocarbons. Faraday was one of the best
chemical analysts of his time.

Although Faraday began his scientific career as a
chemist, he also became intrigued by the nature of
electricity and magnetism which began to be recognized
as different aspects of a single phenomenon at the
beginning of the 1820s. His life’s major work was the
series of Experimental Researches on Electricity published
over 40 years in Philosophical Transactions in which he
announced his many discoveries including electromagnetic
induction (1831), the laws of electrolysis (1833), and the
rotation of polarised light by magnet (1845).

In 1820 Hans Christian Oersted (1777-1851) had
discovered the first link between electricity and
magnetism. Oersted found that when a magnetic compass
is held near a wire that carries an electric current the
needle of the compass (which is a tiny bar magnet) is
always deflected to a point at right angles to the wire.
The experiment implied that an electric current produces
a magnetic force that influences the compass needle.

When Faraday read of Oersted’s experiment he like
other members of the scientific community became very
excited and decided to investigate it on his own. In
September 1821 Faraday demonstrated “electromagnetic
rotation” by showing that a current-carrying wire could
be made to rotate around a fixed magnet. This was the

first primitive electric motor. Sixty years after of Faraday’s
demonstration electric trains were running in Germany,
UK and the USA.

Unfortunately this experiment triggered off a rift
between Faraday and his mentor Davy that was never
healed. Davy thought that Faraday had overheard a
discussion between Davy and William Hyde Wollaston
(1766-1828). Faraday admitted that he may have gotten
a start from the discussion between Davy and Wollaston
but his apparatus was substantially different and the effect
demonstrated by Faraday was completely different from
the effect predicted by Wollaston. History has put its stamp
on the originality of Faraday.

After discovering the electromagnetic rotation
Faraday wanted to convert magnetism into electricity that
is the reverse of what Oersted did–electricity was
converted into magnetism. In 1831 Faraday demonstrated
that when a magnet is moved past a wire, or pushed into
the mount of coil of wire while the magnet is moving it
creates an electric current in the wire. This discovery
formed the basis of the electricity generator or dynamo,
in which electricity is produced by rotating magnets that
move swiftly past coils of wire. Faraday found that by
combining mechanical motion with magnetism he could
produce electric current. He detected the presence of
electric current when he moved the coil of wire over the
magnet but when he let the magnet just sit motionless
inside the coil of wire there was no electric current. This
was the principle of electromagnetic induction or the basic
principle of electric generator or dynamo. Joseph Henry
(1797-1878), an American physicist, had also come up
with an excellent demonstration of this idea. However,
he never published it. On the other hand, Faraday pursued
his work with extraordinary single-mindedness and got
the credit for its discovery. Henry had accepted Faraday’s
originality.

It is said that the then British Prime Minister Sir Robert
Peel (1788-1850) after seeing a demonstration of the
dynamo effect asked Faraday what use the discovery
was. Faraday replied, “I know not, but I wager that one
day your government will tax it.” Faraday himself did not
try to develop the practical applications of his discoveries.
    Rather he became deeply interested in understanding
how electricity and magnetism are related to each other.
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He was a great builder of instruments. Faraday was a great populariser of science. He initiated
popular science lectures for children and general audiences at the Royal Institution. Faraday
was one of the greatest lecturers of his time. His Christmas lectures for the children at the
Royal Institution became legendary. These lectures, Faraday intended, to ‘amuse and entertain
as well as educate, edify and above all, inspire.’

It was Faraday who showed that the various types of
electricity – static, voltaic, animal and thermoelectric –
were the same.

Faraday’s work on electrolysis had far reaching
implication. In 1934, he formulated his famous laws of
electrolysis which govern all that happen in
electrochemical technology and industry.

Faraday’s pioneering research in electrochemistry
created the necessity of coining some appropriate terms
to describe his work. With the help of his friend Whewell
Faraday coined a number of terms which are being
commonly used till date: anode (from the Greek ana for
‘up’ and hodos for ‘road’, cathode (from the Greek, Kata
for ‘down’), ion (for ‘wanderer’ in Greek) and
consequently anion or cation. He also coined the terms
`electrolyte’ and ̀ electrode’.

It was Faraday who
created the notion of a
‘field’ to describe electrical
and magnetic forces. Since
his childhood Faraday had
a profound belief in the
inter- connection and unity
of natural forces and
phenomena. Faraday’s
belief in the fundamental
unity of nature was
vindicated by subsequent
works of James Prescott
Joule (1818-89), Joseph John Thomson (1856-1940),
Harmann Ludwig Ferdinand von Helmholtz (1821-94),
Rudolf Julius Emmanuel Clausius (1822-88) and James
Clerk Maxwell (1831-79).

In spite of the technical nature of his research work
Faraday was remarkably gifted as an expounder of
science to popular audience. Faraday introduced a series
of Friday Evening Meetings under the aegis of the Royal
Institution. These evening meetings grew into an institution
in their own rights, the Friday Evening Discourses. These
Discourses reported the latest developments in science
to a general audience, who were required to pay a certain
fee for attending the discourses. Faraday often turned
out to be the speaker in those discourses. Between 1825
and 1862, when he retired, Faraday gave more than a
hundred of the Friday lectures. The tradition continues to
this day.

In 1826 Faraday started the famous lecture course at

the Royal Institution — a series of six Christmas lectures
for children. He gave 19 of these lectures courses. For
most of these lectures only the notes exist except a couple
of lecture courses namely “The Chemical History of a
Candle” and “Lectures on Various Forces of Matter”
were taken down in short hand and later published. They
have become classics. Together, the Friday Evening
Discourses and the Christmas lectures have introduced
generation of people to the wonder of science. Faraday
was not a born lecturer. He assiduously prepared to make
himself one of the great lecturers of all time.

Throughout his life Faraday worked at the Royal
Institution. Faraday felt indebted to the Institution. In fact
without Faraday the Royal Institution would not have
survived. He made every effort to earn money for the
Institution’s survival. For his gratitude to the Institution

he did not accept the offer
from the University of
London of the Chair of
Chemistry in 1827.

Faraday died on 25
August 1867. Following
his wishes he was buried
quietly in Highgate
cemetery. His grave is not
far from that of Karl Marx.
Faraday’s headstone bears
the following non-descript
inscription.

MICHAEL FARADAY Born 22 September 1791 Died
25 August 1867.

On the occasion of the bicentennial anniversary (1991)
of birth, Faraday was honoured in his home country with
commemorative postage stamp and a special first-day
cover. His portrait and signature replaced William
Shakespeare on 20 pounds note. A special memorial
service was held in Westminster Abbey.
Ref.:
 Books on Faraday and his works Agassi, Joseph, Faraday as a

Natural Philosopher, Univ. of Chicago Press, Chicago, 1970.
 Gooding, David & James Frank A.J.L. (editors), Faraday

Rediscovered: Essays on the Life and Work of Michael Faraday
(1791-1867). Stockton Press, London, 1985.
 Jones, Bence, The Life and Letters of Faraday(2 Volumes)

Longmans, Green, London, 1870.
 Tyndall, J., Faraday as a Discoverer(4th Edition), Longmans,

Green, London, 1868.

 This is the abridged version of article by Dr S. Mahanti
appeared in the May, 2002 issue of 'Dream 2047'.

Faraday was honoured in his home country with
commemorative postage stamp
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We are on a quest to smell good, look better, moist skin
and have shiny hair, that is why most people use cosmetic
products on a daily basis. Unfortunately this short-term
look is not worthy as something harmful to our body is
hidden beneath these sweet perfumes and cosmetic
products. Some cosmetic products contain ingredients that
not only accelerate the aging process by damaging skin
which sometime cause cancer also.

The list of such ingredients is endless; in fact there
are more than 800 chemicals in beauty products, many
of there are highly toxic. Some of them are listed below.

Mineral oil, like petroleum it is a crude oil product
and commonly used in baby oils. It coats the skin and
clogs the pores. The skin’s natural immune barrier is
disrupted by the coating of mineral oil, because of which,
the skin cannot breathe and absorb the moisture and
nutrition. The skin’s ability to release toxins is also
impeded by this coating.

Collagen, a naturally occurring protein found in the
flesh and connective tissues of mammals, is used in
moisturizers. Similar to mineral oil, it also clogs pores.
When used cosmetically, there is a chance of allergic

reactions causing prolonged redness.
Alpha-Hydroxy Acid (AHA) is mostly found in

cleansers, moisturizers, eye creams, sunscreens, and
foundations. It is also found in anti wrinkle creams. It is
so powerful abrasive that can damage the outer layer of
the skin and more vulnerable to UV rays. Some of its
side-effects are mild skin irritations, redness and flaking.
However, the severity depends on the concentration and
the pH value of the acid used. If the concentrations of
these acids are up to 50% or higher, then AHA can damage
the skin. It has been observed that glycolic and lactic
acids are safe in cosmetic products with concentrations
less than 10%, and pH level more than 3.5.

Surfactant can be found in about 90% of foaming
personal care products, hair conditioners and detergents.

Natural Alpha-Hydroxy Acids Extracted From
Citric Acid Citrus Fruits
Glycolic Acid Sugar Cane
Lactic Acid Milk
Malic Acid Apples
Mandelic Acid Bitter Almonds
Tartaric Acid Grapes
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It reduces the surface tension of water by adsorbing at
the liquid-gas interface; it also reduces the interfacial
tension between oil and water by adsorbing at the liquid-
liquid interface.

Common Surfactants used in Cosmetic Products
Ammonium Laureth Sulfate (ALES)
Ammonium Lauryl Sulfate (ALS)
Benzalkonium Chloride
Cetalkonium Chloride
Cetrimonium Chloride
Disodium Dioctyl Sulfosuccinate
Disodium Laureth Sulfosuccinate
Disodium Oleamide Sulfosuccinate
Lauryl or Cocoyl Sarcosine
Lauryl Dimonium Hydrolysed Collagen
Potassium Coco Hydrolysed Collagen
Sodium Cocoyl Sarcosinate
Sodium Laureth Sulfate (SLES)
Sodium Lauroyl Sarcosinate
Sodium Lauryl Sulfate (SLS)
Sodium Methyl Cocoyl Taurate
Stearalkonium Chloride
TEA (Triethanolamine) Laureth Sulfate
TEA (Triethanolamine) Lauryl Sulfate

Sodium Lauryl Sulfate (SLS), also known as Sodium
Dodecyl Sulfate (C12H25SO4Na), is a common
surfactant found in the cosmetic products even in
toothpastes also. It is also found in automobile de-greasing
solutions and in floor cleaners. It is the most dangerous
of all ingredients in cosmetic products. It penetrates eyes
and tissues and changes the amounts of some proteins in
cells. SLS when combined with other chemicals can be
transformed into nitrosamines, which causes the body to
absorb nitrates at higher levels than eating nitrate-
contaminated food. When SLS is used in shampoos and
cleansers containing nitrogen-based ingredients, it can
form nitrates, which can enter the blood stream in large
quantity. These nitrates may cause eye irritations, skin
rashes, hair loss, scalp scurf similar to dandruff, and
allergic reactions.

According to a toxicology report, SLS on stays in the
body up to five days. It is chemical that it can dry out the
skin. It penetrates the skin very easily and once inside
the body, it deposited in the heart, liver, lungs and brain. It
may also cause cancer when mixed with some other
common beauty product ingredients.

Propylene Glycol, also known as 1,2-Propanediol
(C3H8O2), is used as a moisturizer in shampoos, hair

care products, lotions, after-shaves, deodorants,
conditioners, toners, mouthwashes and toothpastes. It is
also used in fragrance oils and massage oils. Its vapors
may cause headaches, flushing, dizziness, mental
depression, nausea and vomiting. It is too toxic that it
may damage brain, liver and kidney.

Polyethylene Glycol (PEG) is commonly used in
making cleansers to dissolve oil and grease. PEG is used
to strip the natural moisture factor and makes the immune
system vulnerable. Being highly toxic, it may cause cancer.

Body washes, shampoos, soaps and facial cleansers
also contain some hormone disrupting chemicals such as
DEA (Diethanolamine), MEA (Monoethanolamine or
Ethanolamine) and TEA (Triethanolamine). These
chemicals can form cancer-causing nitrates and
nitrosamines. According to some scientific reports, DEA
and MEA are readily absorbed in the skin and repeated
use of DEA-based detergents may cause cancer of liver
and kidney.

Paraben is found in shampoos, moisturizers, shaving
gels, spray tanning solutions and toothpastes as a
preservative. There are four main parabens in use:
Methylparaben, Ethylparaben, Propylparaben and
Butylparaben. Though, for a normal skin, paraben is non-
irritating and non-sensitizing but some times it may be a
cause of skin irritations. According to recent studies
paraben has been found in extremely low concentrations
in breast cancer tumors, which may came from something
applied to the skin, such as an underarm deodorant, cream
or body spray.

Some cosmetics and hair care products, particularly
hair conditioners contain Stearalkonium Chloride
(C27H50ClN). At higher concentrations, it causes allergic
reactions.

Triclosan (C12H7Cl3O2) is found in soaps, deodorants,
toothpastes, shaving creams, mouth washes and cleaning
supplies. Use of triclosan in cosmetics has also been
suspected as it has been registered as a pesticide. The
chemical formulation and molecular structure of this
compound are similar to some of the most toxic chemicals
and relating it to Dioxins. Triclosan is a chlorophenol,
which is suspected as a cause of cancer.

Formalin or Formaldehyde (CH2O) is found in several
bath products and nail polishes. It is commonly used to
preserve dead bodies. Solutions of formaldehyde in water
were formerly used in hospitals, dental surgeries, kitchens,
and bathrooms to kill infectious organisms and for
preservation of biological specimens. Being a skin irritant,
it may cause skin allergy. It is highly toxic to humans. For
example, an intake of aquas solution of formaldehyde can
cause severe injury to upper gastrointestinal tract, and
even death. Fumes from formalin may cause cancer, also.
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Formalin is unsafe for use by asthmatic people.
Apart from formalin, toluene is also used in nail

polishes. It is a mono-substituted benzene derivative.
Inhaling low levels of toluene may cause tiredness,
confusion, weakness, drunken-type actions, memory loss,
nausea, loss of appetite and color vision loss. Though,
these symptoms usually disappear when exposure is
stopped. On the other hand, inhaling high levels of toluene
in a short time may cause light-headedness, nausea, or
sleepiness. It may also cause unconsciousness, and even
death.

Another harmful chemical Dibutyl Phthalate
(C16H22O4), also known as DPB, is most commonly
found in nail polishes. DPB interferes with hormone system
that may cause cancerous tumors, birth defects, and other
developmental disorders.

Long eyelashes are considered a sign of femininity,
due to which some women use mascaras to enhance their
eyelash length artificially. Lacquer or clear varnish is often
found in mascaras. Excessive use of this chemical can
cause the loss of eye lashes.

Siloxane is found in lipsticks. It is a compound of silicon,
oxygen, and alkane. In addition to being added to lipsticks,
the siloxane is also found in body lotion, deodorants and
hair care products. D4 and D5 siloxanes may cause
uterine tumors and reproductive damages.
Types of Siloxanes IUPAC Name
D3 Siloxane               Hexamethylcyclotrisiloxane
D4 Siloxane              Octamethylcyclotetrasiloxane
D5 Siloxane              Decamethylcyclopentasiloxane
D6 Siloxane                    Dodecamethylcyclohexasiloxane

Most of the waterproof cosmetics have a special form
of silicone-based oil called dimethicone copolyol. Though,
the waterproof cosmetics are very convenient for women
because such type of cosmetics keep their make-up
looking fresh and clean. But, most of the waterproof
cosmetics require special solvents for removal. These
solvents are usually quite harsh and also remove the oily
substance present in the skin. Such solvents may be a
cause for tumor.

Many colour dyes are used to give make up items
their colour. These synthetic colours are made from coal
tar and on a cosmetic product, they appear as FD&C, or
D&C followed by number and colour. These synthetic
colours are found in lip glosses, nail polishes, bath oils,
body sprays, moisturizers and lipsticks. Repeated use of
the colour dyes or the products containing them can cause
skin irritations, which is due to the depletion of oxygen in
the body.

Most of the popular perfumes, colognes and body

sprays are marketed with terms like “floral,” “exotic,” or
“musky,” but these are actually a complex combination
of natural essences and synthetic chemicals and commonly
called fragrances. A fragrance may have up to 4,000
separate ingredients and most of them are synthetic. It is
present in most of the deodorants, shampoos and
sunscreens. It is also found in skin-care, body-care and
baby-care products. Exposure to fragrances can affect
the central nervous system, causing depression,
hyperactivity, headache, faintness, violent coughing and
vomiting, rashes, asthma and asthmatic exacerbation, skin
discoloration, and allergic skin irritation. Some fragrances
also have a tendency to accumulate in human tissues.

People using perfume, cologne, body spray, aftershave
and other scented cosmetics are unknowingly exposed
to such toxic chemicals that may increase the risk for
certain health problems.

Hormone-disrupting Chemicals in Perfumes,
Colognes and Body Sprays
Benzyl Benzoate
Benzyl Salicylate
Tonalide
Benzophenone-1
Benzophenone-2
Butylated Hydroxytoluene (BHT)
Diethyl Phthalate (DEP)
Galaxolide
Lilial (Butylphenyl Methylpropional)
Musk Ketone
Oxybenzone (Benzophenone-3)
Octinoxate (Octyl Methoxycinnamate)

Diethyl Phthalate (C12H14O4), also known as DEP,
is found in most of the fragrances and linked to sperm
damage in human. Fregrant use of fragrances and other
cosmetics  by a pregnant woman may expose her growing
fetus to DEP that may cause abnormal development of
reproductive organs in baby boys.

Musk is also found in fragrances, which concentrates
in human fat tissue and breast milk. Synthetic musk
fragrance accumulates in our bodies and may cause
hormone disruption. Musk comes in two types: nitro musk
and polycyclic musk.

Nitro Musks              Polycyclic Musks
Musk Ambrette              Celestolide (Crysolide)

Musk Baur or Tonquinol Galaxolide (HHCB)
Musk Ketone                 Phantolide
Musk Xylene                      Tonalide (Musk Plus, AHTN)
Moskene                       Traesolide
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Nitro musks may cause skin irritations, sensitization,
and even cancer. High levels of exposure, it may also
cause reproductive and fertility problems in the women.
However, both polycyclic musks and nitromusks may
affect hormone systems.
Use of Musk Xylene in various domestic products
Product Mass Fraction (%)
Cologne 0.075
Air Freshener 0.07
Soap 0.04
Aftershave 0.03
Detergents 0.02
Shampoo 0.01
Skin Cream 0.0075
Deodorant 0.0075
Sources: European Union Risk Assessment Report (2005)

 Many chemicals from cosmetics products, when
sprayed or applied on the skin, are either inhaled or
absorbed through the skin. Knowing or unknowing we
accumulate chemicals accumulate several chemical in
our body. To minimise many of the risks we can use more
natural or organic products.

Natural cosmetics are based on natural ingredients
obtained from plants, animals and natural sources.
Whereas, organic products are those which use plants
and herbs grown organically. Some commonly used natural
ingredients are yoghurt, honey, oatmeal, chamomile, jojoba,
rose hip seed oil, hemp oil, tea tree oil, coconut oil, carrot
seed oil, aloe vera, cocoa butter, shea butter, milk, milk
cream, beeswax, mud, raw minerals, pigments, eggs,
turmeric, saffron, lemon and fruits.  Unlike chemical based
cosmetics, natural or organic cosmetics do not interfere
with the body’s absorption of vitamin D and also help in
repairing of skin tissues and cells.

Next time when you buy a cosmetic product, you must
ensure that the products are organic or natural. Remember
that the products containing the harmful ingredients are
dangerous to our bodies. Even if you are absolutely fine
well, chances are, you won’t be so for long if you continue
to use the products containing toxic ingredients.

References:
1.  Are Toxic Chemicals In Your Cosmetic Products?
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2.  Digging for the Real Truth in Cosmetic Labeling

(www.naturalingredient.org)
3. Harmful Chemicals in Beauty Products

(www.ehow.com)
4.  Know Your Cosmetics Ingredients: Top Five

Ingredients to Avoid
(www.planetgreen.discovery.com)

5.  Not So Sexy: Hidden Chemicals in Perfume and
Cologne (www.ewg.org)

6.  Putting on a Good Face – the Chemistry of
Cosmetics (www.science.org.au)

7.  Skin Care Product Labels – Natural Vs. Toxic
Chemicals (www.dermanesse.com)

8. Sodium Lauryl Sulfate (www.Healthy-
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9.  The 10 Most Unwanted Ingredients in Personal
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 Last date of receiving correct entries: 15 Jan., 2012.
 Winners will get activity kit/ books as a prize.

Please send your entries to:-
Chemicals Terminology Puzzle-18, VIPNET News,
Vigyan Prasar,  A-50, Sector 62,  Noida-201 309 (U.P.)

 Chemical Terminology Puzzle 18

 House Hold Chemicals Puzzle- 14

 R. K. Yadav
rky@vigyanprasar.gov.in

Name of the winners:

1-  M. Muthusamy (Chennai)

2-  Jyoti Bhatia (Mumbai)

3-  Aishna

fp=k igsyh& 64& 64& 64& 64& 64 / Photo Quiz - 64

 mÙkj izkIr djus dh vafre frfFk% 15 tuojh] 2012
 MªkW }kjk p;fur fotsrkvksa dks iqjLdkj Lo:i foKku izlkj ds
izdk'ku Hksts tk,¡xsA

 vius tokc bl irs ij Hkstsa % foiusV fp=k igsyh & 64] foKku izlkj]
  ,&50] lsDVj 62] uks,Mk&201 309 ¼mRrj izns'k½
     VIPNET Photo Quiz , 64, VIGYAN, PRASAR, A-50,
      Sec. 62, Noida-201 309 (U.P.)

This year the photo quiz will be based on chemistry as part of
IYC 2011

The puzzle has been Designed as part of
International Year of Chemistry-2011
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Correct Answer of Photo Quiz 59

NAME OF THE WINNERS: -
Amit Verma (Kheri, U.P.),

Rajni Bhatia ( Mumbai)

International Year of Chemistry 2011

Identify the Structural model of a Molecule given in the picture? This mulecule
was the first group of antibiotics that were effective against many previously
untreatable diseases such as syphilis.  The chemical structure of this molecule was
determined by Britist Chemist Dorothy Crowfoot Hodgkin in 1945.

  fp=k esa fn;s x, ,d v.kqq dh lajpuk ds ekWMy dks igpkfu,\ ;g izFke thok.kqjksèkh
lewg dk vR;ar izHkko'kkyh inkFkZ gS fo'ks"k :i ls flQfyl gsrqA bl jlk;u dh
lajpuk dh [kkst fczfV'k oSKkfud MksFkhZ ØksQqV gkWfdu us 1945 esa dh FkhA

Clue

Urea, a substance
commonly found in urine,
was the first organic
substance to be synthesised
from inorganic salts that
disproved the theory of vitalism, which related
organic compounds only to living beings.  In 1828,
the German chemist Friedrich Wohler obtained
urea by treating silver isocyanate with ammounium
chloride.  The results of this experiment showed
that there was no need for a mysterious vital force
supposedly present in living organisms to generate
organic compounds. This insight was a turning
point in the development of organic chemistry.

1. A English theologian usually credited with the discovery
of oxygen, having isolated it in its gaseous state

2. English chemist, best known for his pioneering work
in the development of modern atomic theory.

3. An Italian chemist and physicist, most noted for his
contributions to the theory of molarity and molecular
weight.

4. A German chemist, best known for the synthesis of
urea.

5. A Russian, best known for his work on the periodic
table.

6. A German chemist, best known for his invention of the
Bunsen burner.

7. A person mainly known for simplifying the production
of celluloid, the first industrial plastic.

8. He was awarded the Nobel Prize in Chemistry in 1996
for the discovery of fullerene (with the late Richard
Smalley and Harold Krot).

9. An English chemist  famous for significant contributions
to the fields of electromagnetism and electrochemistry

10. The founder of the Indian School of modern chemistry
and  pioneer of chemical industries in India.

Oxygen
Hydrogen
Carbon
Nitrogen
Sulphur
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ikFksZfu;e mUewyu dk;ZØe

fjlsfIVo ,lsaf'k;y lkbafVfQd ,twd'ksu ,M~okalesaV fjlpZ desVh QkWj
g~;wefuVh ¼fjlpZ½] 'kkgtgkaiqj] mRrjizns'k us vxLr ekg esa fofHkUu
fo|ky;ksa esa ikFksZfu;e ;kuh xktj?kkl mUewyu dk;ZØe pyk;kA bl
volj ij laLFkk us tuekul esa xktj?kkl ds ckjs esa tkx:drk dk izlkj
fd;k vkSj blds dqizHkkoksa ls lcdks voxr djk;kA /;ku jgs xktj?kkl
,d ,slh [kjirokj iztkfr gS tks cgqr rsth ls QSyrh gqbZ vU;
ouLifr;ksa dk LFkku gfFk;k ysrh gSA blds laidZ esa vkus ij Ropk lacaèkh
chekfj;ka QSy ldrh gSaA

ò{kkjksi.k vfHk;ku

; wfuolZy lkbal Dyc] iks[kjk] mRrjizns'k us twykbZ ekg esa ^o`{k yxkvks
i;kZoj.k lq[kn cukvks* vfHk;ku pyk;kA bl vfHk;ku ds ek/;e ls
Dyc lnL;ksa us xkao esa i;kZoj.k dh lqUnjrk vkSj [kq'kgkyh ds fy, o`{kksa
ds egRo ds lkFk gh vkS"k/kh; ikS/kksa ds ckjs esa tkx:drk dk izlkj fd;kA

ifjppkZ
vUos"k.k foiusV Dyc] gtkjhckx] >kj[k.M us 5 vxLr dks Mh,oh Ldwy
esa i;kZoj.k fo"k; ij ,d fnolh; ifjppkZ dk;ZØe vk;ksftr fd;k

x;kA bl volj ij fo|kfFkZ;ksa dks tSo fofo/krk laj{k.k ds lkFk gh
o`{kkjksi.k dh egRrk dks le>k;k x;kA bl volj ij fczVsu ls vk;h

fjlpZ LdkWyj fyfM+;k us Hkh vius fopkj j[ksA

Science Exhibition

Angel Metric Higher Secondary School, Thiruninravur,
Tamilnadu organised Science exhibition on 20th August,
2011.

I know each and everything
about the chemistry of

tennis.You ask
me anything

you want.

Ok, then tell me
 the total number of water
vapor molecules present

in the holes of net.

○

○

○

○

○

○
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