Synthetic Elements.

Respected sir and my friends, Good Morning!

For many years now, we have been hearing “Uransirheaviest naturally occurring
element.” But, in the periodic table, there arersamy elements even after “U”. So obviously it
indicates that these elements are artificially posdl or synthesized by man. Hence they are
called ‘'SYNTHETIC ELEMENTS'. This is the topic onhich | am going to talk today.

As | said just now, all the trans — U elementssyrehetic. But mind you, they are not the only
once There are some elements before ‘U’, too, whieghsgnthetic. The places of these elements
were kept blank in the periodic table for years.t8is is what in the periodic table looked like
when man didn’'t know how to synthesizew elements. (Slidel).
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But, in the & decade of 20 century, everything changed and scientists, wthjieg to
build nuclear bombs, also invented how to syntleesiew elements. We now know very well
that, new elements are produced by bombarding gii@e like neutrons-particles, deuteron or
evenlighter nuclei on heavy nuclei. The new elementsdpced are detected by recognizing the
set of decay energiewhich does notorrespond to any known element and is uniguat new
element.

The first synthetic element to be produced wasala¢. = 43) which was produced by
bombarding Mo byD. Till the date, 22sotope of Tc are known. You might be surprisethwhe
no. as we always hear of 2 or at the mostoBopes of an element. But, all the syntheticnelets
have isotopes more than 10. TH&&he was Pm, with which we are quite familiar,tdas bne of
the Lanthenides.

So, you must have realized that, tRevio synthetic elements produced were tnahs — U but,
ones which occur before it. Hence, the “Potholeghie periodic table were filled and thgs
the new face of the periodic table. (Slide2).
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But, the scientists were not going to stop as wpetthey tried to complete “the map” of
the periodic table as far as possible.
Enrico Fermi has found out that new elements casyhthesized by bombarding ‘U’ with
neutrons and hence, working on his guide-lines, MaW& Abelsonfound that, eventhough
major portion of ‘U’ nuclei underwent fission, soré# nuclei showed3- decay and produced a
newelement. This new element was elementM3 Thus, the firssynthetic, trans — U element
was produced in the history of mankind. And otige scientist got a new technigaied some
new regiono explore, elements, from Pu to Lr, were produogdst 20 yearsThis might sound
easy to us, but the fact to be notethat, 9elements out of these 10 were produced under the
able leadership of one man, GlédeaborgAnd because of the greatntributionof Seaborg, the
periodic table looked almost completéhen the actinide series was completed. (Slide3).
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Now, as per our human nature, you must be thinlokdine, this Seaborg produced all these
elements in such less time! But what's their usegdhe human beings, the “creators” of these
elements? So, here’s a brief a/c of htmyse elements are produced and their uses,,if any

(Slide4)
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But, the scientists didn’t just stop here. Theyated more elements and are sidiing so! The
elements uptill at no. 112 and also, 114, 116,Ha\& been produced.

In this periodic table (classroom), you can seesimbols Ku & Ha for the elements 104 & 105,
respectively. The names ‘Kurchatoviuwas suggested by Russians in honor of a famous
Russiamuclear scientist, Kurchatov. Also they suggesttedhame ‘Dubnium’ (Db) for element
105. But, the American — suggested names for thetements are Rutherfordium (R)
Hahnium (Ha) respectively. Nonef these have been confirmed yet. In fiasiodic table, which
I have, you can see the Americasuggestedames and symbols for the elements from 104
through 109 (Slide5),
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104- Rutherfordium (Rf), 105-Hahnium (Ha), 106-Sma@um(Sg), 107-Bohrium (Bh), 108-
Hasseum(Hs), 109-Meitnerium (Mt).

Of these, we all of coursenow Rutherford, Bohr and Seaborg. Otto Haffter whom 105 is
named, was the firgierson along with Frisch Strassmario discover that, when ‘U’ underwent
fission it was split into 2 halvesf almost equal mass. Liesse Meitnier whose honor element
109 is named, was thé' bne along with her nephew Otto Fristh give explanation of this ‘U’
splitting and to realizénat large amount of energy can be released.

Next elements from 110 to 112 & 114, 116 & 118roeyet named. But, all these are extremely
shortlived and therefore, uptil now, have not foamy usage for us. But, on basis of theory of
nuclear structure, physicists have predicted tbatiope of element 110, having mass no. 184
should be very stable hutptil now, the efforts to synthesize these isesopave failed. Let’s
hope our scientists succeed in doing so, one dayhey continue in this manner, one day we
might land up producing an element which doesnitar the whole solar systeand that would
be the greatestayin the history of mankind.

Thank You.



