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RozSirovani periodické tabulky

A. Smerem nahoru

B. Smérem dolu
C. Exotické atomy

D. Neexistujici prvky



Pocet znamych prvku roste

Prvky znamé od nepameéti
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Pocet znamych prvku roste
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Pocet znamych prvku roste
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Pocet znamych prvku roste
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Pocet znamych prvku roste
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Pocet znamych prvku roste

Objevy novych prvku
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Rozsirovani periodické tabulky

A. Smérem nahoru



Je periodicka tabulka omezena shora?

Prvku je neomezené

,#All our views on the subject of the ordinal numbers to be
attached to various elements are liable to be corrected by
the light of future experince. There may be elements having
atomic weights as much above uranium as uranium is
above hydrogen”

Newlands, 1878
Prvky koncCi uranem

Uran objeven 1789, neptunium az 1940

Stopy plutonia nicméné existuji (bastnasit)




Je periodicka tabulka omezena shora?

1ABLE 1.I History of predictions about the upper limit of the periodic table

PROPOSED BY YEAR Z LIMIT
J. Newlands 1878 A - 480
E. Mills 1884 92

V. Meyer 1889 100

C. Baskerville 1901 93

S. Losanitsch 1906 >92

W. Tilden 1910 92

N. Bohr 1922 hundreds or thousands
S. Rosseland 1923 92

S. Rosseland and N. Bohr 1923 137

A, Sommerfeld 1924 137

R. Swinne 1926 110

]. Jeans 1926 thousands
M. Snyder 1926 143

E. Meyer 1927 92

W. Gordon 1928 119

W. Nernst 1928 >92

W. Kossel 1928 <37

H. Flint and O. Richardson 1928 97

W. Glaser and K. Silte 1928 90.5

]- Jeans 1928 95

S. Stone 1930 A<340

G. Lemaitre 1931 millions
A. Eddington 1932 137

V. Narliker 1932 92

0. Koblic 1034 93

G. Gamow 1942 several times > 92
F. Werner and . Wheeler 1958 147

B. Fricke and W. Greiner 1971 172

A. Migdal 1974 > (137)* ~ 1600
J. Berger etal. 2001 =300

V. Nefedov 2006 164

A. Khazan 2007 155

]. Emsley 2011 128

W. Brodziriski and ]. Skalski 2013 126

Rada neuspésnych, ale pfesto pfelomovych pokust (Fermi)

E. R. Scerri, G. Restrep (eds.): Mendeleev to Oganesson. A multidisciplinary approachon the Periodic Table. OUP, 2018.



Kratka historie bohemia

Bohemium ze smolince  Odolen Koblic, Jachymov

Nature 134, 55 (1934)

A New Radioactive Element beyond Uranium

Tee Czechoslovak newspapers reported on July &
that an element of higher atomic weight than
uranium has been discovered in Joachimsthal pitch-
blende by Dr. O. Koblic. The element has been
assigned the atomic number 93 and its atomic weight
has been found to be 240 from an analysis of tho
silver salt, Ag(93)0,. The new element would be a
congener of manganese and of rhenium, which was
disecovered in 1925, It should thus form an acid
analogous to HReO, and also salts similar to the
permanganates and perrhenates. Acting upon the
supposition that the sodium salt of H(93)O; would
be very soluble, Dr. Koblic concentrated the mother
liquor from the alkali treatment of pitchblende in
the extraction of uranium and radium compounds,
and the acidified filtrate was preecipitated first with
gilver nitrate and finally with thallium nitrate. This
gave the expected TI(93)0, as a red crystalline pre-
cipitate. It was re-converted into the more soluble
vellow silver salt, 115 milligrams of which were
obtained. The discoverer has suggested the nams
“Bohemium” for the new element, which he con-
siders is probably the parent element of protactinium
and the disintegration products of the actinium
series. It is estimated that crude pitchblende con-
tains about one per cent of the new element. It will
be reecalled that Prof, E. Fermi, of Rome, who iz
investigating the products of neutron bombardment
of various elements, recently reported the discovery
of an element of atomic weight exceeding that of
uranium (see NATURE, June 16, p. 898).

Science 80, 588 (1934)

BOHEMIUM—AN OBITUARY

THE sensational announcement® by Odolen Koblie
that he had found in pitchblende a new element,
atomic number 93, atomic weight eirca 240, created a
considerable stir in the rgnks of chemists and physi-
eists. However, “bohemium” lived only about one
month, and the undersigned was in some measure re-
sponsible for its speedy demise. My teacher, Seubert,
had studied under Lothar Meyer, who shared with
Mendeléeff the honor of formulating the periodic sys-
tem of the elements. Brought up in this school I was,
of course, greatly interested in the report that the
family of our chemical building stones had been once
more increased and that the newcomer represented an
extension of the periodic arrangement.

Frankly, I was skeptieal, and I made a special trip
to Joachimstal, C. 8. R., visited Koblic in his labora-
tory and persuaded him to give me some samples of
“bohemium”-bearing material. These were taken to
the Physikalischtechnischen Reichsanstalt in Berlin
and turned over for investigation to that gifted
couple, Walter and Ida Noddack, the discoverers of
rhenium and masurium. '

The x-ray spectrographic study gave absolutely
negative findings. Neither the Noddacks nor their
expert collaborators could detect the slightest indica-
tion of the presence of a new element in the “bohe-
mium” concentrate. The optical spectroscopic tests
revealed nothing in favor of Element 93. Chemical
tests showed that the specimens eonsisted chiefly of
tungsten, vanadium, ete. Later work showed that

2 G. J. Peirce, Ann. Bot., 8: 53-118, 1894,
1 Chemiker Zeitung, July 18, 1934, page 581.



Kratka historie bohemia

Jak vysvetlit prirodni existenci 2°Ac s poloCasem
rozpadu 10 dni? :

Musi existovat prvek tezsi uranu,
ze ktereho vznika pomoci béznych
pravidel ??>Ac.

Thorium

1934: Clanek v Chemiker Zeitung

Manzelé Noddackovi a rtg
spektrografie: Byl to wolfram




Kon¢i periodicka tabulka uranem?

Proc¢ vubec existuje uran, kdyz se rozpada?
Vesmir je vécny

Uran vznikl z tézSich prvku, ty zase z tézZSich, ty z jesté

tézsSich...

Tezsi prvky jsou stale ve vesmiru vytvareny z ,temné
hmoty” (Nernst)

H. Kragh, Superheavy elements and the upper limit of the periodic table: Early speculations. Eur. Phys. J. H 38, 411 (2013)



Kon¢i periodicka tabulka uranem?

Proc¢ vubec existuje uran, kdyz se rozpada?

The Beginning of the World from the Point of
View of Quantum Theory.

" . ” ’ Ste ArTHUR EpDINGTON ! states that, philosophie-
G Le m a I tre - P rl m O rd a I n I ato m ally, the notion of a beginning of the Fresent order of
. . Nature is repugnant to him. I would rather be in-
clined to think that the present state of guantum
theory suggests a beginning of the world very different
from the present order of Nature. Thermodynamical
principles from the point of view of guantum theory
may be stated as follows : (1) Energy of constant total

7 4 2 - 7 - amount is distributed in discrete gquanta. (2) The
VeSI I l I r l I Ia pocate k' Prvn I teo rle number of distinet quanta is ever jgcreasing. If we
- go back in the course of time we must find fewer and
- v fewer quanta, until we find all the energy of the uni-

V I k h t verse packed in a few or even in a unique quantum,
e e O reS u Now, in atomic processes, the notions of space and
time are no more than statistical notions ; they fade
out when applied to individual phenomena involv-
ing but & small number of quanta. If the world has
begun with a single quantum, the notions of space and
time would altogether fail to have any meaning at the
beginning ; they would only begin to have a sensible
meaning when the original quantum had been divided
into a sufficient number of quanta. If this suggestion
is correct, the beginning of the world happened a little
before the beginning of space and time. I think that
such a beginning of the world is far enough from the

present order of Nature to be not at all repugnant.

It may be difficult to follow up the idea in detail as
we are not yet able to count the quantum packets in
every case. For example, it may be that an atomie
nucleus must be counted as & unique quantum, the
atomic number acting as a kind of quantum number.
If the future development of quantum theory happens
to turn in that direction, we could conceeive the begin-

Pedro G. Ferreira

= = anT1 ning of the universe in the form of a unique atom, the
Na d h erna teorie atomic weight of which is the total mass of the uni-
Sto let verse. This highly unstable atom would divide in
: : o smaller and smaller atoms by a kind of super-radio-
obecné teorie relativity active process. Some remnant of this process might,

according to Sir James Jeans's idea, foster the heat of
the stars until our low atomic number atoms allowed
life to be possible.

Clearly the initial quantum could not conceal in
itself the whole course of evolution ; but, according to
the prineiple of indeterminacy, that is not necessary.
Our world is now understood to be a world where
something really happens; the whole story of the
world need not have been written down in the first
quantum like a song on the disc of & phonograph. The
whole matter of the world must have been present at
the beginning, but the story it has to tell may be
written step by step. G. LEMATTRE.

40 rue de Namur.




ProcC periodicka tabulka ,,konCi“ uranem?

Numerologicke vysvetleni
Atomove hmotnosti splnuji vztah (p skupina, x por. Cislo)
y = 15(p — 0.9375%)
Uran odpovida limite velkeho x pro p=16 (Mills, 1884)
Kolize elektrontl s atomovymi jadry (Bohr)
Jadro je slozeno z protonu a elektrond!

Kvantovani casu
Kvantum ¢asu, chronon

AT = h/mge® =107 g

Omezeni rychlosti :> 7 < 97
2 h
v me?

H. Kragh, Superheavy elements and the upper limit of the periodic table: Early speculations. Eur. Phys. J. H 38,411 (2013)



Kde tedy konci periodicka tabulka?

Nestabilita atomového jadra

Kolaps elektronu

Konec periodicity



Stabilita jader



Stabilita jader

Kapkovy model ¢~ 14 MeV
EB = leA - l:‘surfj{l 23 _ CCDUIZZA_”?J - li‘S}fIn(fﬁl - ZZ)ZA_I Csurf = 13 MeV

Cooul = 0.6 MeV
Parametry nastavime pomoci hmotnosti jader Coym = 20 MeV

Puvodni model: George Gamow

Jadro jako soubor protonu, alfa ¢astic a elektron

Rozumny souhlas pro lehCi prvky, ale nestabilni pro hmotnosti
nad hmotu 120

Objev neutronu (1932)

Empiricky vztah, Carl von Weizsicker (1935)



Jadro dle kapkového modelu
Neutron tézsi protonu vs. odpuzovani protonu

< | TS

, . Nulova
Vypuzeni Rozpad jader o
alfa castic vaze n a

energie
neutronu



Jadro dle kapkového modelu
Vypuzeni alfa castic

PF. rozpad 238U na 24U M(*Th)c*+ M(*He)c*- M(*U)c?
Experiment 4,3 MeV Ey(**Th)+E,(*He)-E, (**v)
Kapkovy model 4,1 MeV

Eﬁergy fo;-;lph; decay ;1'0; g lme rofis';a;b.ili.ty 5;1; smm\h\\q\n&tm
4,001 e ——— _ .
0.00 T ] ; ' . ' : : : : g
2,00 4 : / -

__4‘00_. e . ; ) ,
40 8o 120 160 200 240

A

E. R. Scerri, G. Restrep (eds.): Mendeleev to Oganesson. A multidisciplinary approachon the Periodic Table. OUP, 2018.
Nad A = 140 je rozpad spontanni,
ne nutné okamzity




Jadro dle kapkového modelu
Stépeni jader
Energie Bariéra a poloCas rozpadu
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D. Ackermann, Ch. Theisen, Phys. Scr. 92, 083002 (2017)

Vazebna energie smeruje k nule

Okolo A = 3800



Kam az muzZeme jit?
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Figure 3. Known and predicted regions of nuclear stability, surrounded by a sea of in-
stability.

G. Seaborg: Prospects for Further Considerable Extension of the Periodic. J. Chem. Educ. 46, 626 (1969).



Kam az muzZeme jit?
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Hledani stop v geotermalnich vodach, rudach Ci kosmickém
zareni neuspesneé



» Phys. Scr. 92 (2017) 083002
1898 1898 - First discoveries by Marie Skiodowska-Curie

polonium (Z=84) 1934
Enrico Fermi proposes to iradiate

o fﬂdmlm (£=88) Uranium with neutrons in order to

1908 synthesise even heavier elements
_ radon (Z=86) 1917 )
<. Discivery of radioactivity by protactinium (Z=91) francium (Z=87)
AH, Botquere| 1 |
Radioactivity period —]
191‘48{?6 1941 1 1950 1940
tatin (7=85 plutonium {£=94) 1944 — “460-inch-cyclotron group: 1949 californium (Z=98)

as n_{ =85) americium (Z=95) | I-* " 1]Cooksey, Corson, Emest O. Lawrence
neptunium (Z=93)

Curium (Z=96) Hheh “""'"” Thomnton, Backus, Salisbury, berkelium (Z=97)

4 Luis Alvarez und Edwin McMillan

Neutron period

1940 1955 With Fermi's method and the 60"-cyclotron 1970 1952
. 7 transuranium elements (2=93-98) could be 1965 .

1952 mendelevium (Z=101) P N T nobelium (Z=102) dubnium (Z=105) 1974

einsteinium (Z=99) light ions the elements up to Z=106 could be lowrencium (Z=103) 1969 seaborgium (Z=106)

fermium (£=100) produced in Berkeley (CA, US.A) and in rutherfordium (Z=104)

Dubna (Russia),

Synthesis of SHE via fusion of heavy target nuclei with light projectiles

1952 1982 The linear accelerator 1994 1974
meitnerium (Z=109) U':“-""i; ﬁi'l“t:rﬂ;:“P s darmstadtium 1996
- Ve DC = Hi% =
198! i 1984 llowed for the synthesis f (Z=110) - copernicium (£=112)
bohrium (Z=107)| | - sium (Z=108) elements with Z=107-112. roenigenium

(Z=111)
Synthesis of SHE via fusion “cold fusion” (Pb and Bi as target nuclei)

1974 - At the Dubna gas-filled separator
1999 2000 2002 2004 2004 S 2009 the elements with Z=114-118 were
flerovium  livermorium  oganesson  moscovium  nihonium **- CIIEEE R synthesized, This series of hot

(Z=114) (Z=116)  (Z=118)  (Z=115)  (Z=113)-cold fusion ,A‘/ (Z=117) ;";:;:;'m; :::;;'3;::7;;:““

l a cold fusion experiment at GARIS/RIKEN,
Synthesis of SHE via fusion “hot fusion” (*8Ca projectiles on actinide targets) |
1999 2016

=% BGFRS




Studena a horka jaderné fuze

Obecna strategie: terc z tezkého atomu a projektil
bohaty na neutrony

,Studena“ fuze

Fe 208pp Fusion

Prvky 107-112
Nizké energie, malé excitacni energie
Uéinnost se snizuje s Z

Prvek 113, RIKEN, ozarovani po dobu 600 dnu



Studena a horka jaderné fuze
,Horka“ fuze

EEMg 24BCm Fusion 2?4H5 EEQ.E?GHS
=0 @0 &
Prvky 113-118

Excitacni energie 40-50 MeV

——

Casty projektil 4Ca

Za poslednich 15 let 50 novych supertézkych jader,
6 novych prvku

Prvky 119 a 120: °°Ti, 3V jako moznéeé projektily



Nazvy transuranu

Systematické nazvy IUPAC  107UnNilUnium
112 UnUnBium

150 UnPentNilium

. e 900 EnNilNilium
Vyvoj nazvu
Z TUPAC Temporary npame JUPACold pame ACS name Present TUPAC name
104 Unnilguadium (Unq) Dubanium (Db) Rutherfordium (Rf) Rurtherfordium (Rf)
105 Unnilpentium (Unp) Joliotium (J1) Hahnjum (Ha) Dubnium (Db)
106 Unnilhexinm (Unh) Rutherfordium (Rf) Seaborgium (Sg) Seaborgium (Sg)
107 Unnilseptium (Uns) Bohrium (Bh) Nielsbohrium (Ns) Bohrium (Bh)
108 Unniloctuum (Uno) Hahnium (Hn) Hassium (Hs) Hassium (Hs)
109 Unnilenium (Une) Meitnerium (Mt) Meimerium (Mrt) Meitnerium (Mt)

J. K. Bera, Names of the heavier elements. Resonance, biezen 1999, str. 53.

Zmeéena 2011-2016

110 Darmstadtium, Ds 113 Nihonium, Nh 116 Livermorium, Lv
111 Roentgenium, Rg 114 Flerovium, Fl 117 Tennessine, Ts
112 Copernicium, Cn 115 Moscovium, Mc 118 Oganesson, Og



Pribéh nihonia

Prvni prvek objeveny v Asii, nazev odkazuje na
Japonsko

Nelze pouzit jiz jednou pouzity nazev

Masata Ogawa, 1909: prvek cislo 43, nipponium

REVIEW.,
RECENT WORK IN INORGANIC CHEMISTRY.

By Jas. Lewis Howe.
Received November 4. Ig09.

New Elemenis.—On the occasion of the completion of the twenty-fifth
year of the professorship of Dr. Sakurai at the University of Tokio, a
volume of chemical papers by his students was published. Among these
were two preliminary communications by Ogawa (J. Coll. of Sei., Imp.
Univ., Tokyo, 25, 15, 16) on two new elements discovered in residues from
thorianite and molybdenite on which he had worked under Sir William Ram-
say. One element, for which Ramsay suggested the name nipponium, has an
equivalent weight of about 50 and from its properties seems to be the
missing element, of atomic weight 100, standing between molybdenum
and ruthenium (‘‘eka-manganese’’). The other element is somewhat
similar in its properties and may have an atomic weight of 150, being a
higher member of the manganese group. Skrabal and Artmann (Chem.-
Z1g., 33, 143) consider that this second element may be identical with
one met by them in the analysis of ferrovanadium, and possibly the same
noticed by Boucher and by Ruddock (Chem. News, 76, 99, 118) in pig
iron and steel.

Ve skutec¢nosti pozoroval prvek Cislo 75, rhenium
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Abstract

Masataka Ogawa’s discovery of nipponium was accepted once in the periodic table of chemical elements as the element 43, but
disappeared later. However, nipponium clearly shows characteristics of rhenium (Z=75) by inspection of his papers from the modern
chemical viewpoints. The present author tried to get more evidences by some experimental approaches including X-ray spectroscopy. The
most important finding was that a record of X-ray spectrum of Ogawa’s nipponium sample from thorianite was contained in a photographic
plate reserved by his family. The spectrum was read and indicated the absence of the element 43 and the presence of the element 75

(rhenium). Nipponium works by Masataka and Eijiro Ogawa have been re-evaluated.
© 2004 Elsevier B.V. All rights reserved.



Pribéh seaborgia

Seaborg stal u objevu prvku plutonia, americia,
curia, berkelia, california, einsteinia, fermia,
mendelevia a nobelia

Rutherfordium vs. Seaborgium pro prvek 106:
Seaborg stale zil

Neoficalni duvod: Podil Seaborga na vyvoiji
atomovych zbrani



Patronymie v biologie

Anophthalmus hitleri

Slepy strevlik objeveny ve Slovinsku



Kolaps elektronu



A co elektrony?

Vytvori se elektronovy obal?

Doba zivota jadra aspon 10-'* s

Nezkolabuji elektrony?

Extrémné vysoké energie elektronu

Jak vypada periodicka tabulka?

Relativita meni zabehnuta pravidla

m = mo/[1 = (/)12

v = (27me*/nh)Z



Potize s elektrony
Z =137
Dle Bohrovy teorie je elektron rychlejsi svetla.
Z =118 a 137

Problemy s resenim Diracovy rovnice pro bodove jadro.

Z=172
Energie 1s elektronu se pfriblizi -2mc?. pad do
energetickeho kontinua v zapornych energiich c

E . I LkeV ?
53211:1;?'11;1;?1: clektronové stavy Ymc? Q E D efe kty H
azany clektro S——— - } 3d,
Is
Elektron-
0 e 0 ‘ . . .
| 137 150 200 250 7 L /4
| \\ pozitronové
L ! 3y ,
| ; Is 2y 2 f?
kontinuum stav | me? p a ry -
wvolny* elektro

E. R. Scerri, G. Restrep (eds.): Mendeleev to Oganesson. A multidisciplinary approachon the Periodic Table. OUP, 2018.
P. Pykko, The Physics behind Chemistry and the Periodic Table. Chemical Reviews 112, 371 (2012)



Budoucnost periodické tabulky

Glenn Seaborg, 1968
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Figure 1. Conventional form of the periodic table showing predicted locations of new elements.



Budoucnost periodické tabulky

8s<5g = 8p, ), < 6f <7d <9s< 912 < 8P3)

Period 1 Periodic Table 1-172 18 Orbitals
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P. Pykko, A suggested periodic table up to Z = 172, based on Dirac-Fock calculations on atoms and ions. Phys. Chem. Chem. Phys. 13,
161 (2011)
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Budoucnost periodické tabulky

Oxidac€ni €isla, nyni az po cCislo IX
Vysoka oxidacni Cisla, (E148)0O,?

Dalsi oprava ceského nazvoslovi?

V souvislosti s nasim reformnim navrhem piipomern-
me jesté dva aspekty. které by nemély byt pirehlédnuty.
Ceské nazvoslovi neni pouhou odbornou hantyrkou, ale je
také ucéebni latkou, kulturnim fenoménem a narodni chlou-
bou. Jako ucéebni latka piedstavuji koncovky oxidaénich
stavii pevny zaklad ¢eského chemického vzdélani, jeho
procvicovani a zkouseni tiibi mentalni kvality fady genera-
ci. Nase reforma proto znamena dalsi vzpruhu ¢eského
chemického vzdélavani. Dilezity je vsak 1 moment narod-
ni. V dobé, kdy ¢esky jazyk upi pod nanosy anglicismu
a ¢esky prezident se obava o svrchovanost nasi zemé pod
evropskym diktatem, predstavuje koncovka -uty pro IX.
oxidaéni stupen pevné ukotveni ¢eského naroda.



Budoucnost periodické tabulky
A slovenského taky!

Chem. Listy 7717, 509-515 (2017)

Referat

KONCEPT FORMALNEHO OXIDACNEHO CISLA IX A NAVRH VALENCNYCH
PRIPON PRE OXIDACNE CISLA VYSSIE AKO VIII

LUKAS KRIVOSUDSKY", MICHAL GALAMBOS"
a JANA LEVICKA"

? Univerzita Komenského v Bratislave, Prirodovedeckd
fakulta, Katedra anorganickej chémie, Mlynska dolina
Ilkovicova 6, 842 15 Bratislava, ® Jazykovedny tistav Ludo-
vita Stiira SAV, Panska 26, 813 64 Bratislava
galambos(@fns.uniba.sk

Doslo 16.11.16, pryjate 17.2.17.



Budoucnost periodické tabulky

Kdo neni na Wikipedii, jako by nebyl...

Piipony podle oxidac¢niho éisla [editovat | ditovat zdraj |

WV nazvech anorganickych slouéenin se oxidaéni Eislo vyznamného prvku zohledfuje pfiponou. Napfiklad v chloridu Zelezitém ma atom Zeleza oxidaéni Eislo 3 (-ity).

oxidacni cislo| pFipona pridavného jména | pfipona podstatného jména priklad

+ -ny - nan chlorid sodny, chlornan sodny

+l -nafy - natan sulfid olovnaty, tetrafluoroberylinatan

+ll -ity - itan oxid hlinity, kyselina borita, dusitan sodny

+/ -igity - i€itan kyselina kfemitita, oxid dusi€ity, uhliéitan draselny
+/ -iény, -eény - iEnan, -eénan kyselina jodina, oxid vanadiény, oxid fosforeény, dusiénan amonny
+/1 -ovy -an oxid sirovy, siran vapenaty

+1l -isty - istan kyselina chlorista, manganistan draselny

il -icely - itelan oxid osmicely

+xl2l -uty (nestandardizovany navrhl2h kation oxidu iridiéeléhol2!

B LY | I T - - id hydrid sodny, fosfid vapenaty, karbid vapenaty

Reference [ editovat | editovat zdroj ]

V tomto &lanku byl pouZit prekiad textu z &lanku Oxidation state na anglické Wikipedir.

1.+ IUPAC Gold Booke?

2.1 @ bRIEDEL, Sebastian; SCHLODER, Tobias; LI, Jun. Identification of an iridium-containing compound with a formal oxidation state of [X. Nature. 2014-10, roé. 514, &is.
7523, 5. 475-477. Dostupné online & [cit. 2019-01-10]. ISSN 1476-4687&. DOI:10.1038/nature 137956 . (anglicky)

3.t SLAVICEK, Petr; KOTEK, Jan. Nawh k opravé éeského nazvoslovi chemického. Chemické listy [online]. 2010 Roé. 86, &is. 104, 5. 286-287. Dostupné online g



Plati stale periodicky zakon?



Chemie tézkych prvku: hassium, teorie
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Elektronova konfigurace 7s26d°
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A. Turler, V. Pershina, Advances in the Production and Chemistry of the Heaviest Elements. Chemical Reviews 113, 1237 (2013)



Chemie tézkych prvkl: hassium, experiment
Prvni izotop **Hs, t,,=1,5 ms
Pozdéji 2°Hs, t,,=10 s.

Uginny priifez 7 pb pro reakci 244Cm(26Mg,5n)2%°Hs.

GSI Darmstadt: Tri atomy za den...
Tekavost

lon-beam
rotating

iL vacuum window N,(liq.)
target J PFA-teflon thermostat cooling

\:"_.%_: capillary (-20°C) /

Hel0,| " [HelO, / \ L]

o %r CITITITT
=T -

-fas'mHs oven SiO,-column 2x 36

reCo er  (600°C)(i.D.4 mm) PIN-diodes o
-20°C sO,

170 °C AIII >

0 40 cm

A. Turler, V. Pershina, Advances in the Production and Chemistry of the Heaviest Elements. Chemical Reviews 113, 1237 (2013)



Rel. Yield [%]

Chemie tézkych prvku: hassium, experiment
Reakci s kyslikem pri 600°C vytvoren ?°HsO,

o I %, Vypocet

Zﬁﬁﬁ o ; —AHE(T}(HSO4) =45.1 kj-mni_l

g

ol Iiiﬁ%‘ Experiment

?E | ]' BRI zgg -AHYD(HsO,) = 46 + 2 kJ-mol ™
SN Sl ~AHY"(0s0,) = 39 + 1 kJ-mol™

Reakce v kapalné fazi: Acidobazické reakce

2NaOH + HsO, — Na,[HsO,(OH), ]

A. Turler, V. Pershina, Advances in the Production and Chemistry of the Heaviest Elements. Chemical Reviews 113, 1237 (2013)



Chemie seaborgia

,,Bézna* periodicka tabulka plati i pro seaborgiem,
tvori Sg(CO),

Rotating target wheel

Recoil separator )
TN
0 D i\ N
Mo/W/Sg 0 B\ B
trajectories ‘.-( - s
—  Beam/background

trajectories
N, (1)
cryostat

l Gas chromatography column
RTC

Teflon capillary

—

2x 32 SiO-covered detectors for a.and p particles and fission fragments

Making Sg carbonyl. In Even et al’s experiment, hot Sg atoms are produced in a nuclear reaction, transported
through the GARIS magnetic separator, and slowed down in the recoil transfer chamber (RTC), where they react with
CO. The resulting Sg(CO), products are transported to the thermochromatography apparatus for analysis.

W. Loveland, Superheavy carbonyls. Science 345, 1451 (2014).



Copernicium: Vzacny plyn Ci eka-rtut'?

Elektronova konfigurace 7s26d°
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A. Turler, V. Pershina, Advances in the Production and Chemistry of the Heaviest Elements. Chemical Reviews 113, 1237 (2013)
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Flerovium: Tekavy kov

Inorganic Chemistry

Superheavy Element Flerovium (Element 114) Is a Volatile Metal

Alexander Yakushev,* Jaclem M. Gates,"™® Andreas Tiirler,-;-'A Matthias Sch'eidel,zi:’v'

Christoph E. D'Lillmann,*‘i’§’| Dieter Ackermann,ivLise-Lotte A.ndersson,L Michael Block,* Willy Brijchle,i
Jan Dvorak,#‘v’*'Klaus Eberhardt,® Hans G. Essel,* Julia Even,® Ulrika Forsberg,o Alexander Gorshkov, ™
Reimar Graeger,T’® Kenneth E. Grggorich,# Willi Hartmann,:lz Rolf-Dietmar Herzberg,l

Fritz P. HeBbelrger,:I:'” Daniel Hild,§ Annett Hiibner,* Egon Jager,* Jadambaa Khuyagbaatar,:]:’” .
Birgit I(jndler,:::’{lens V. Kratz,® Jorg Krier,:lz Nikolaus Kurz,* Bettina Lommel,:I: Lorenz ]. Niewisch,§
Heino Nitsche, v T]on Petter Omtvedt,‘ Edward Parr,J‘ Zhi Q_in,tﬂ Dirk Rudolph,o Jorg Runke,” :
Brigitta Schausten,” Erwin Schimpf,:l: Andrey Semchenkoy,‘ Jutta Steiner,” Petra Thérle—Pospiech,§’||
Juha Uusitalo,<> Maciej Wegrzecki,. and Norbert Wiehl™!
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Oganesson: Reaktivni vzacny plyn?
Elektronova konfigurace 7s26d'°7p®

5 6

Silné relativisticke efekty Ym0 T T

: HE HEHBHE
” . ” ” Be C N F || Ne
Elektronova konfigurace odpovida  :Ea
g i P S |LCl || Ar
o, . . - B2 AR EEEEE R EEE R
porad vzacnym plynum - @EE
srjLY £r Mo|| Tc Rh || Pd || Ag || Cd || In Te || T || Xe
d HRAEEEEEEEEDEEBRE
.. . gl 33 S
ms doby zivota, pouze teorie EreEEEEEEEEERD
3y Ce || Pr Pm |[Sm || Eu || Gd || T D Ho Tm || Yl Lu
) ) e ] 2 o 2 e e e

Neobvykla elektronova 73 normalnich
struktura podminek pevna latka

Oganesson Radon Xenon

Reaktivni atom: mala IE,
kladna EA

Neobvykla jaderna
struktura

P. Jerabek, B. Schuetrumpf, P. Schwerdtfeger, and W. Nazarewicz, Electron and Nucleon Localization Functions of Oganesson:
Approaching the Thomas-Fermi Limit Phys. Rev. Lett. 120, 053001 (2018).



Periodicita zatim odolava
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Zdroj: Wikimedia commons



Rozsirovani periodické tabulky

B. Smérem dolu



Mendélejevovy Extrapolace

H. H. Meapoasen MOMORA MR VIII wamasw
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Dva prvky: Coronium a Newtonium
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Prvky pred vodikem

A. Werner, 1905
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Prvky pred vodikem

Von Antropoff, 1926
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Existuje Newtonium?

Newtonium  Zadny neutron, Zadny proton

Nt Von Antropoff: neutronium (1926!)
Podléha beta rozpadu (10 minut)

week ending

2Nt PRL 108, 102501 (2012) PHYSICAL REVIEW LETTERS 9 MARCH 201

S

First Observation of Ground State Dineutron Decay: !°Be

A. Spyrou,l’z’:“ Z. K()hley,l T. Baumzmn,l D. Bazin,l B. A. Brown,l’2 G. Christizm,l’2 P A. DeYoung,]
J.E. Finck,* N. Frank,” E. Lunderberg,” S. Mosby,'* W. A. Peters.”" A. Schiller,” J. K. Smith,'
J. Snyder,"* M. J. Strongman,'* M. Thoennessen,'* and A. Volya®

hodnép‘t

outer crust 0.3-0.5 km
-— ions, electrons
nner crust 1-2 ke
-%—— electrons, neutrons, nuclei
t

n.el-atrﬁn—proton Fermi liquid
few % electron Fermi gas

quhrk gluoﬁ plasma?

Zdroj: Wikipedia



Rozsirovani periodické tabulky

C. Exotické atomy



Exotické formy ,,vodiku*

Positronium (1951, MIT)

______

______

125 ps pro p-Ps (singlet), 142 ns pro o-Ps (triplet)

Di-positronium (2007, University of California, Riverside)

Zdroj: Wikipmedia Commons



Exotické formy ,,vodiku*

Antivodik (1995, CERN)

Proton Anti-proton
';IECEIDII Positron
Q l Q
Hydrogen Anti- Hydrogen

Zdroj: futurism.com



Exotické formy ,,vodiku*

Protonium (2006, CERN) Proton a antiproton




Exotické formy ,,vodiku*

Antiprotonoveé helium (jadro helia, antiproton, e’)

e

[

m++ B

Zdroj: Wikipmedia Commons



Exotické formy ,,vodiku*

Mionium (1951, MIT)
s dalsi mionové atomy

Heavy and light forms of Hydrogen

Hydrogen (normal) @ Praton
e = @ Electron
/ \ @ nNeutron
| 1
" @ i @ Muon
i
S
Light Hydrogen analogue
! %
| 1
®

!
\

Heavy Hydrogen analogue
s - @ h "
’ - @ ~ !
7 vy
1
09,

S &

— -

I
]

a4

Antimion (200krat tézsi nez
elektron) a elektron

Doba zivota 2,2 us
Slou¢eniny MuCl a NaMu

Studium reaktivity

Ball, P. Artificial hydrogen tests quantum theory. Nature (2011).
https://doi.org/10.1038/news.2011.48
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D. Neexistujici prvky



AwmBrx, Vol. 27, Part 2, July 1980

THE DISCOVERY OF SUPPOSED NEW ELEMENTS:
TWO CENTURIES OF ERRORS

By V. KARPENKO™

AnmoNG those features of the chemical elements with which the history of chemistry is con-
cerned are their discoveries, which have in many cases been preceded by unsuccessful
attempts to produce them, or even followed by fruitless efforts to reproduce them. The
latter is so often the case with those spurious elements, the acceptance of whose existence
may have lasted for several weeks to tens of years. Here it might be said that the term
“spurious element’ is not in every case the most suitable one; non-existent elements, such
as “gnomium’’ or “kosmium”, etc., may well be called “spurious”, but others which do not
exist but are a mixture of two existing elements would be better termed “erroneously dis-
covered elements”, e.g. didymium (praseodymium and neodymium). For the sake of
simplicity, the term “spurious element” will be adopted for all these cases; they are entirely
the result of errors in chemical analysis.

When did the history of spurious elements begin? The exposure of an erroneous dis-
covery demands the existence of an accurate definition of the element itself, hence, as an
approximate limit, the second half of the seventeenth century may be taken, when J.
Jungius (Disputationem de Principiis Natuwraliwm, 1642) and R. Boyle (Scepiical Chymast,
1661) proposed their definitions of a chemical element. But as the problem unfolds, a
further limitation is necessary: spurious elements should be the unsuccessful results of dis-
coveries arising out of errors in experimental or later theoretical work, not the fruits of
unscientific speculations. Thus, Lavoisier’s ““‘calorique” and “lumiére”, which appeared in
his Traité élémentaire de Chimie (1789), belong to the realm of speculation and cannot be
included among spurious elements, though there might conceivably be some advantage in
including them and “phlogiston” in a different group as pseudo-elements.

The trail of erroneous discoveries begins in 1781 with Bergman’s siderum! and Meyer’s
hydrosiderum ;22 later, in 1790 came Wedgwood's sydneia,* though it was never claimed as
an element but as “a new earth”. Thus began, some two hundred years ago, a line of false
attributions which might have been avoided if certain elementary precautions had been
observed.

In dealing with such a problem one must first attempt to define what is acceptable as “a
discovery’; this involves at least two other questions:

(a) what qualifies a person to be recognized as the discoverer of an element?
and (b) how should the discovery be announced to the scientific world?

E. Rancke-Madsen® has pointed out that “an effective discoverer of an element’” must
fulfil the following conditions:

] -
A' B

ELEMENTS

MARCO FONTANI

MARIAGRAZIA COSTA

MARY VIRGINIA ORNA




Neexistujici prvky

Date Element Discoverer Reference Page
777 Terra nobilis T. 0. Bergman  Klaproth, M. H. Crell’s 3
Siderum Annalen, 1784, 1, 390.
777-78 Hydrosiderum I. K. F. Meyer Meyer, . K. F. Schriften der 3
(wassereisen) Gesellsch. naturf. Freunde,
1780, 2, 334,
1783 Metallum E. Miller von Miiller von Reichenstein, 12
problematicum Reichenstein E. Physik. Arbeiten der
eintrichtigen Freunde in Wien
1783, I{1), 57.
; . 1786 Saturnum A. G. Monnet Monnet, A. G. . Physique 43
SHADOW &1 Saturnit 1786, 28, 168.
i 3 1788 Terra adamantina M. H. Klaproth  Klaproth, M. Beschaft. Ges. 10
E |_ E M E N T S Diamanthspatherde Nat. Fr. Berlin, 1788, 8. 4.
1789 Caloric A. L. Lavoisier  Lavoisier, A.-L. Traifé 64
élémentaire de chimie; Chez
Cuchet: Paris, 1785,
1790 Apulium A. Ruprecht; Ruprecht, A. Tondi, M. Ann. 27
Borbonium M. Tondi Chim. 1791, 8, 3.
MARCO FONTANI Austrinm Klaproth, M. H. Ann. Chim.
Parthenium 1791, 10, 275.
MARIAGRAZIA COSTA Bornium
: Hydrosideron
MARY VIRGINIA ORNA .
1790 Sydneium ]. Wedgwood Wedgwood. J. Phil. Trans. 4
Australium 1790, 80, 306.
Austral sand
Terra australis
1799 Thermoxygen L. Brugnatelli Brugnatelli, L. V. Ann. Chim. 62

Phys. 1799, 17, 29.

(Continued)
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Date Element Discaverer Reference FPage

1800 Agusterde I. Trommsdorif, . B. 65
B. Trommsdorif Almanach der Fortschritte
in Wissenschaften, Kiinsten,
Manufakturen und Handwerken

1800, 5, 65.
1800 Andronia I. 1. Winterl Winterl, . ., Prolusiones 403
Thelyke ad chemiam saeculii decimi
noni; Typis ac sumptibus
Typographiae Regiae

Universitatis Pestinensis:
Buda, Hungary, 1800.

1801 Pneum-alkali C.ES. Hahnemann, C. E. 8. Scherers 6
Hahnemann Journal of Chemistry 1801, 5,
665,
1802 Silene J. L. Proust Proust, ]. -L. Journ. de Phys. 43
Silenium 1802, 55, 457.
1803 Gahnium I. Berzelius lorpes, |. E. Jac. Berzelius. 73
Nitricium His Life and Work; Almqvist 24

Wiksell: Stockholm, Sweden,

ELEMENTS
1804 Klaprothium ]. F. John Mellor, . W. A Comprehensive 44

Treatise on Inorganic and
Theoretical Chemistry;
Lengmans Green: London and
New York, 1946, p. 404.

1808 Niccolanum I. B. Richter Richter, ]. B. Gehlen’s Jour., 53
1808, 4, 392,
MARCO FONTANI 1810 \"esliu{'n A. Sniadecki h:Iarsl:rn]l, I._l,.:.}\riars_l:ml]. 14
(vestalium, V. R. “The Curious Case of
MARIAGRAZIA COSTA vestaeium) ‘}"Eslium.”' The Hexagon 2011,
Summer, 20-24.
MARY VIRGINIA ORNA 1817 Utrstoff I. L. G. Meinecke Meinecke, J. L. G. Schweiggers 404
Journ. 1817, 22, 138,
1818 Crodonium 1. Trommsdorff, ]. B. Ann. der 65
B. Trommsdorif Physik 1820, 36, 208.
1818 Melinum K.]. B. Karsten Karsten, K. ]. B. Ann. der 61
(melinium) Physik 1818, 29, 104.
1820 Apyre (apyrit) G. Brugnatelli ~ Brugnatelli, G. Brugnatelli 64
Giorn. Fis. 1820, 3, 2.
1820 Aurum millium “Mr.” Mills Silliman, B., Ed. American 67

Journal of Science and Arfs,
Vol. I1, 5. Converse: New Haven,
CT, 1820, p. 363,



Neexistujici prvky

Date Element Discoverer Reference Page

1820 Wodanium F. Stromeyer Stromeyer, F. Taschenbuch fiir 66
die gesammite Mineralogie; ]. C.
Hermann: Frankfurt am Main,
Germany, 1822, p. 225; Anon.
Journal de Pharmacie et des
Sciences Accessoires 1820, 6, 397

1825 Ostranium J.LE A Breithaupt, A. Pogg. Ann. 111
Breithaupt 1825, 5, 377.
1828 Pluraniom G. Osann Osann, G. Pogg. Ann. 1828, 73
Polinium 13,283,

1836 Doninum T. Richardson Richardson, T. Record of 77
General Science 1836, 3, 426,

1836 Treenium 5. H. Boase Boase, 5. H. Record of 78
General Science 1836, 4, 20.

1842 Didymium C.G. Mosander Mosander, C. G. Pogg. Ann. 172
1842, 56, 503.

1844 Pelopium H. Rose Rose, H. Compt. Rend. Chim. 46
1844, 19, 1275.

1845 Norium L.F. Svanberg  Svanberg, L. F. Pogg. Ann. 111

: 1845, 65, 317.
E |_ E M E N | S 1850 Aridium C. Ullgren Ullgren, C. Ofversigt af 44
Kongl.vetenskaps- akademiens

farhandlingar 1850, no. 3, 55.

1851 Donarium . Bergemann, C. W. Ann. 70
W. Bergemann  Chim. Phys. 1852, 235.
1852 Thalium I . Owen Owen, DL D Silliman’s 82
Amer. Jour. 1852, 13, 4.
1857 Sulphurium I. Jones lones, ]. Mining I. 1857, 87
7 July 14.
MARCO FONTANI 1858 Junonium . F. W. Herschel Herschel, |. F. W. British Q93
Vestium Association for the
MARIAGRAZIA COSTA Neptunium Advancement of Science
Astasum Reprints. Part 2, 1858, 41.
MARY VIRGINIA ORNA Hebeium
1860 Dianium W. E. von Kobell von Kobell, F. Bull. d. K. Bayr. 47

Ak. d. Wissen. Miinchen, (11
Classe), Sitzung, (1860); Ann.
Ch. Pharm. 1860, 114, 837.

1862 Wasium ]. F. Bahr Bahr, I. F. Stockholm Ak. 138
Handl. 1862, 15, &.

1867 Aurorium J.A. Angstrom  Angstrom, ]. A. Nova Acin 423
Uppsala Sci. 1867, 9(3), 29.

1869 Jargonium H. C. Sorby Sorby, H. C. Chem. News 112

1869, 17, 511.
(Continued)



Neexistujici prvk

Date Element Discoverer Reference Page
1869 Nigrium H. A. Church Church, H. A. Chem. News 112
1869, 1%, 121.
1869 Quralium A. Guyard Guyard, A. Monit. Scientif. 84
Uralium 1879, 21, 795;
Udalium
1874 Ilmenium R.Hermann Hermann, R. J. prakt. Chem. 47
1846, 38, 91.
1877 Davyum (davyium, S. Kern Kern, S. Compt. Rend. Chim. 129
devium) 1877, 87,72,
1877 Laveesium ].-P. Prat Prat, ]. - Le monde 128
pharmaceutique 1877, 8, 4.
1877 Mosandrum ]. L. Smith Smith, J. L. Compt. Rend. 121
(mosandrium) Chim. 1877, 87, 148.
1877 Neptunium R.Hermann Hermann, R. J. prakt. Chem. 47,93
1877, 2, 15; 105.
1878 Decipium M. Delafontaine Delafontaine, M. Compt. Rend. 122
Chim. 1878, 87, 632.
; ¥ f 1879 Rogerium J. L. Smith Smith, I. L. Am. Chem. Journ. 124
. VW Columbium 1883, 5,73,
el i 1879 Norwegium T. Dahll Dahll, T. Vid. Selsk. Forth. 136
: 1879, 21, 4.
E |_ E M E N T S 1880 Comesium H.Kammerer  Anon. Chem. -Ztg. 1880, 17, 273. 83
1881 Phipsonium J. Cawley Cawley, J. Chem. News 1881, 149
44, 167,
1884 Idunium M. Websky Websky. M. Sitzungsberichte 85
Berliner Akademic 1884, 331,
1885 A T. Carnelley Wisniak, I. Educ. quim., 2012, 409
23(4), 465-73.
1885 B T. Carnelley Wisniak, I. Educ. quim., 2012, 409
23(4), 465-73.
MARCO FONTANI 1885  Elements Za, 7, Zy, P.E.Lecoqde  Lecoqde Boisbaudran, P.E. 210
78, e, 71 Boishandran Compt. Rend. Chim. 1885, 100,
MARIAGRAZIA COSTA 1437, etc.
1886 Austrium E.Linnemann  Linnemann, E. Monatshefte 36
MARY VIRGINIA ORNA fiir Chemie 1886, 7(1), 121.
1886 Protyle W. Crookes Crookes, W. Chem. News 1885, 406
54,117,
1886 Elements Ga, W. Crookes Crookes, W. Proc. Roy. Soc. 204-
G, G8, GL Gn; 1886, 40, 502. 209

meta-elements;
extinct elements

1886 Polymnestum A. Pringle Pringle A. Chem. News 1886, 156
Erebodium 54, 167.
Gadenium

Hesperisium



Neexistujici prvky

Date Element Discoverer Reference Page
1887 Erbium a, f Kriiss, G; Kriiss, G.; Nilson, L. F. Ber. 123
Xa, Xp, Xy, X8, Xe, Nilson, L. Disch. Chem. Ges. 1887, 20,

X, Xn; Tma, Tm; 2134,
Sma, Smf

Dia, Dif, Diy, Did,
Die, Dil, Din, D6,

D, Di
1887 Neo-erbium G, Kriss Kriiss, G. Ber. Dtsch. Chem. 215
Ges. 1887, 30, 2143,
1889 Austriacum B. Brauner Brauner, B. Chem. News 1889, 38
(Austrium) 29,295,
1889 Gnomiom G. Kriiss; F. W, Schunck, E. Memoirs of the a7
Schmidt Manchester Literary and
Philosophical Society 1890,
4(3), 170.
1890 Damarium P. Antsch; Antsch, P; Lauer, K. Chemiker 428
K. Lauer Ztg. 1890, 14(27), 435.
1892 Masrium H. D. Richmond; Richmond, H. D; Off, H. 1. 158
) H. Off Chem. Soc. Trans. 1892, 61, 491
E |_ E M E N T S 1893 Kalidium C. 5. Palmer Palmer, C. S. Proceedings of the 409
Oxidium Colorado Scientific Society 1893,
Prefluorine 4, 56-74.
1894 Bauxium M. Bayer Bayer, M. Bull. Soc. Chim. Fr. 201
1894, 11 [3], 534.
1894 Demonium H. A.Rowland  Rowland, H. A., Chem. News 163
1894, 70, 68.
1894 Constitutive H. A.Rowland  Rowland, H. A., Chem. News 163
substances of 1894, 70, 68.
MARCO FONTANI erbium, yttrium and
cerium
MARIAGRAZIA COSTA 1895 Co-helium C. Runge; Runge, C.; Paschen, F. Phil. 432
Orthohelium F. Paschen Mag. 1895, 42(2), 297.
; Parahelium
MARY VIRGINIA ORNA 1895 Metacerium B. Brauner Brauner, B. Chem. News 1895, 40
71,283,
1895 Infra-elements G. ]. Stoney Stoney, G. J. 182
Argon: A Suggestion. Chem.
News. 1895, 71, 67-68.
1895 Supra-elements L. W. Andrews  Andrews, L. W. Chem. News. 182
1895, 71, 235,
1896 “Hydrogen”™ E.C.Pickering  Pickering, E. C. The 409

Astrophysical Journal 1897, 5,
92,



Bohuslav Brauner

Perlodisches Bystem der Elemente (volle Gestalt).

Gruppe | Gruppe | Gruppe | Gruppe | Gruppe | Gruppe | Gruppe | Gruppe Qruppe
o 1 i 1t v v Vi Vit v
L I
- - -_ - RH, RIl, RH, B llll -
R R0 RO R0, RO, R0, | RO, B0, RO,

Ho 4 L1 Be® B11 ciz Nu 018 Fu

20 Ne 28 Na 4 Mg 1Al 286l np 828 | 88801

A4 | K89 | Osd0 | Bcds | Tiee | Va1 | Croz | Mabs Fobtt Code Nide Cutd

83 Cu 85 Za 70 0a 2 Ge T8 As 10 Be 80 Br

Kr83 | Rbes | Br#1 | Y89 | Zeo0 | Nbo4 | Mowé | —100 Ruloz Rhios Pd108 Agiloe

----oul--

108Ag | 113Cd | 14l | 11960 | 1208b | 128Te | 187J

Xo128 | Co1dd | Bais? | Laiss | Os140 Pridi Natdd — 148 |

=147 Bm 148 Euisl —182
=188 Gd1s6 —1690 —160

Tb 168 Ho 188 Er168 — 187

Twm17l Yb118 —176 |

118 | Teiez | Wiss | -1 Osigl Ir108  PLiss  Auidl
| | 19140 200Hg | 04T | s01Pb | soeBi| me- | mie-
ll—m | —a%0 umt'-m Thass |-288 | Usgse

BRAUNER'S TABLE OF 1002 (short form).
(From Z, anorg, Chem. [1902].)
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Date Element Discoverer Reference Page

1896 Actinium (Zn}) T. L. Phipson Phipson, T. L. Chem. News 147
1896, 74, 260.

1896 Argentaurum S.H.Emmens  Emmens, 5. H., Argentaurum 458

Papers No. 1: Some Remarks
Concerning Gravitation;
Plain Citizen Publishing
Co.: New York, 1896.

1896 Kosmium H.B.Kosmann Kosmann, H. B. Z. Elektrochem. 417
Neo-kosmium 1896, 3, 279; Kosmann, H. B.
Berg. u. H. 1896, 50, 225.
1896 Lucium (metal A) P. Barriére Barriére, P. Chem. News 1896, 165
74,213,
1897 Anglium W. Ramsay Ramsay, W. Nature 1897, 58, 179
Scotium 378,
Hibernium
1897 Bythium T. Gross Gross, T. Elektrochem. Zischr. 95
a 1897, 4, 1-8.
1897 Glaucodymium K. D. von von Chrustchoff, K. D. Journ. 174
Glaucodidymium  Chrustchoff Russ. Phys. Chem. Soc. 1897,
¥ Russinm 29, 206.
E |_ E M E N T S 1898 Etherium C. F. Brush Brush C. F. “New Gas in the 423
Etherion Atmosphere,” presented at the
AAAS Meeting of 1898,
1898 Monium W. Crookes Crookes, W. Proc. R. Soc. 202

London: Report of the Meeting
of the British Association for the
Advancement of Science, 1898,

3-38.
1898 Victorium W. Crookes Crookes, W. Proc. R. Soc. 202
MARCO FONTANI London 1900, 65, 237.
1898 Metargon W. Ramsay; Ramsay, W; Travers, M. W, 180
MARIAGRAZIA COSTA (metaargon) M. W. Travers Compt. Rend. Chim. 1898, 126,
1610.
MARY VIRGINIA ORNA 1900 Proto-metals N. Lockyer Lockyer, N. Inorganic Evolution 409
Proto-elements as Stuided by Spectrum Analysis;

Macmillan: London, 1900.

1900 Elements X, [, A, 1 E. A. Demargay Marshall, . L; Marshall, V.R. 2

and & The Hexagon 2003, Summer, 19;

Demarcay, E. -A. Compt. Rend.
Chim. 1900, 130, 1019.

1900 Krypton II A. Ladenburg Ladenburg, A.; Kruegel, 187
C. Sitzungsber. K. Preuss. Akad.
Wiss. 1900, 212-17.

1900 Radiolead K. A. Hofmann; Hofmann, K. A.; Strauss, E. Ber. 470

E. Strauss Dtsch. Chem. Ges. 1901, 34,

8-11.

=]
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Neexistujici prvky

Date Element Discoverer Reference Page

1900 Thorium-a B. Brauner Brauner, B. Proc. Chem. Soc. 41
Thorium-{ 1900, 17, 67.

1901 Berzelium C. Baskerville Baskerville C. J. Am. Chem. Soc. 192
Carolinium 1904, 26, 922.

1901 Euxenium K. A. Hofmann; Hofmann, K. A_; Prandt], 113

W. Prandt] W. Ber. Ditsch. Chem. Ges.

1901,34, 1064-69.

19017 Amarillium M. W.Courtis  Courtis, M. W. Trans. Am. Inst. 198
Min., Metall., Pet. Eng., Soc.
Min. Eng. AIME 1901, 31, 1080.

1902 Ursubstanz B. Brauner Brauner, B. Z. anorg. Chem. 410
1902, 32, 1.

1903 Brillium Unknown Washington Post, 18 November 97
1503,

1903 Newtonium D. Mendeleev Mendeleev, D. Vesnik i 419

Coronium Biblioteca Samoobrazovanii

1903, 1-4, 25; 83; 113; 1sl.

1903 Radium foil Baskerville, C.;  Baskerville, C; Kunz, G.F. 104

Kunz, C. Am. J. Sci. 1904, 18(4), 25-28.

1904 Ether D. Mendeleev Mendeleef, D. An Attempt 419
towards a Chemical Conception
of the Ether; Longmans Green &
Co.: London, 1904,

1904 Radiomercurium 5. M. Losanitsch Losanitsch, S. M. Ber. Dtsch. 105
Chem. Ges. 1904, 37, 2904,

1906 Tonium W. Crookes Crookes W, Proc. Roy. Soc., 202
Incognitum London 1886, 40, 7.

1907 Anodium N. A. Morozov ~ Morozov N. A. The periodic 406
Cathodium System of the Structure of

Substances. Theory of Formation
of Chemical Elements; Sytin
Publishers: Moscow, Russia,
1507,

1907 Proto-glucinium A. C. Jessup; Jessup, A, C.; Jessup, A. E. The 410
Proto-boron A.E. Jessup Evolution and Deveolution of

the Elements. Phil. Mag. 1907,
15(VI), 21-55.

1909 Occultum A. Besant; C. W. Besant, A; Leadbeater, C. W. 436
Kalon Leadbeater Occult Chemisiry. A Series of
Platinum-B Clairvoyant Observations on
Anu the Chemical Elements, 1st

Proto-argon

ed.; Theosophical Publishing
Society: London and Benares
City, 1909,



Neexistujici prvky

Date Element Discoverer Reference Page

1909 Satellite F. H. Loring Loring, F. H. Chem. News 248
Nitron 1909, 100, 281.

“Helium™

1909-10 Primary substances J. Moir Moir, 1. J. Chem. Soc. Trans. 246
Zoikon 1909, 95, 1752; Moir, ]. Proc.
Sub-element X R. Soc. London 1910, 25, 213,

1910 Protohydrogenium  N. Morozov Morozov (or Morosoff), N. A, 406
Pseudoelements Die Evolution der Materie auf
Archonium den Himmelskdrpern; Theodor

Steinkoptf: Dresden, Germany,
1510,
1910 Element E or X, Exner, F; Exner, F; Haschek, 207
Haschek, E. E. Sitzungsber. Akad. Wiss.
Wien 1910, 119, 771.
1911 Canadium A.G. French Glasgow Herald, 5 December 224

1911; Rayner-Canham, G. W.
Canadian Chem. Educ. 1973,

8(3), 10-11.
i Y 1911 Coronium ]. W. Nicholson  Nicholson, I. W. Phil. Mag. 408
1 “Hydrogen” 1912, 5. 6, 22, 864.
: Nebulium
E |_ E M E N T S Proto-fluorine
Archonium
1911 Geocoronium A. Wegener Wegener, A. Physik. Z. 1911, 422
12, 170.
1911 Neo-holmium J. M. Eder; Eder, ]. M; Valenta, E. Sitz. 215
E. Valenta Akad. Wiss. Wien. 1911, 119, 32.
1911 Pantogen G. D.Hinrichs  Hinrichs, G. D. Rev. Gen. 405
Chim. 1911, 13, 351.
1911 Thulium I, I1, IT1 . Auer von Auer von Welsbach, 235
MARCO FONTANI Welsbach C. Monatshefie fiir Chemie
und Verwandte Teile Anderer
Wissenschaften 1911, 32, 373.
MARIAGRAZIA COSTA 1912 Josephinium T. A. Eastick Eastick, T. A. Chem. News 1912, 198
i 105, 36.
MARY VIRGINIA ORNA 1914 Asium V.1 Vernadsky  Vernadsky, V. L. Bull. Acad. 5ci. 114
Petrograd. 1914, 1353.
1916 Denebium J. M. Eder Eder, ]. M. Sitzungsber. K. K. 280
Neo-thulium Akad. Wiss. Vienna Ila 1916,
Dubhium 125, 1467.
1917 Euro-samarium J. M. Eder Eder, J. M. Sitzungsber. K. K. 281
Welsium Akad. Wiss. Vienna Ila 1917,
126, 473,
1917 Néo-molybdenum M. Gerber Gerber, M. Le Moniteur 310
Néo-tungsten Scientifique Quesneville 1917, 7,

73; 121; 169; 219,
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Date Element Discoverer Reference Page
1919 Asteroid elements  P. N. Chirvinsky Chirvinskii, . N. Bull. Inst. 411
Crustaterrium, Polytechn. Don 1919, 7(Sect.

Primordial matter 2), 94,
Terrium
Chondrium,
Pallasium
Siderium
Cosmium
1919 “Helium system™ W.D.Harkins  Harkins,W. D. Science 1919, 50, 445
“Hydrogen” system 577.
1921 Emilium P Loisel Loisel, P. Compt. Rend. Chim. 284
1921, 173, 1098,
1922 Hibernium I. Joly Joly, I. Proc. Roy Soc. A1922, 270
102, 682.
1923 Oceanium A. Scott Scott, A, J. Chem. Soc. 1923, 116
38, 311
1925 Neutronium A.von Antropoff von Antropoff, A., Z. angew. 444
Neuton Neutronon Chem.1925, 38, 971.
1933 Element Z = zero W. D. Harkins  Harkins, W. D. Nature 1933, 445
131,23,
1925 Masurium W. Noddack; Zingales, R. “From masurium 310
L. Tacke; O. Berg  to trinacrium: The troubled
story of element 43,” J. Chem.
Educ. 2005, 82, 221-27.
1925 Pragium G. Druce Karpenko,V. Ambix 1980, 27, 250
77; Ref. 44a.
1925 Dvi-manganese Dolejiek, 1; Dolejiek, J.; Heyrovsky, 250
Heyrovsky, 1. J. Nature 1925, 116, 782.
1926 Illinium B 5. Hopkins, Hopkins, B 5. Nature 1926, 296
et al. 117,792
1927 Florentium L. Rolla, et al. Rolla, L. Nature, 1927, 119,637 296
1928 Hypon W. 5. Andrews  Andrews, W. 5. The Scientific 416
Monthly 1928, 27(8), 535.
1930 Alkalinium F. H. Loring Loring F. H. Chem. News J. Ind. 253
Sci. 1930, 140, 178,
1931 Virginium E. Allison Allison, F; Murphy, E. | 323
(verium) Bishop, E. R.; Sommer, A. L.
Phys. Rev., 1931, 37, 1178.
1931 Element 108 R. Swinne Swinne, R. Wiss. Veroffentlich. 326
Siemens-Konzern 1931, 10(No.
4), 137.
1932 Adyarium Jinarajadasa, C.; Jinarajadasa, C,; Leadbeater, 439
Meta-Elements C. W. Leadbeater C. W. Theosophist 1932, XII,
36l

(Continued)
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Date Element Discoverer Reference Page
1932 Alabamine F. Allison Allison, F.etal. . Am. Chem. 328
(alabamium, eline) Soc. 1932, 54, 613.
1933 Néo-actinium A. Debierne Debierne, A. Compt. Rend. 151
Néo-radium Chim. 1933, 196, 770.
Néo-elements
1934 Ausonium E. Fermi and Fermi, E.; Rasetti, F; 316
Hesperium co-workers DrAgosting, O. Ricerca
Scientifica 1934, 6(1), 9.
1934 Bohemium 0. Koblic Koblic, O. Chem. Obzor 1934, 327
9,129,
1837 Eka-iodine R. De De, R. Separate (Bani Press, 338
Th-F; Gouriam Dacca) 1937, 18.
Dakin (Dacinum),
Dekhine
1937 Moldavium H. Hulubei Hulubei, H. Compt. Rend. 323
Chim. 1937, 205, 854.
1938 Sequanium H. Hulubei; Hulubei, H.; Cauchois, 320
Y. Cauchois Y. Compt. Rend. Chim. 1938,
207, 333.
1939 Dor H. Hulubei; Hulubei, H. Bull. Soc. Roum. 331
Y. Cauchois Phys. 1944, 45, no. 82, 3;
Hulubei, H. Bull. Acad. Roum.
1945, 27, no. 3, 124.
1940 Helvetium W. Minder Minder, W. Helv. Phys. Acta 340
1940, 13, 144,
1942 Anglo-helvetium W. Minder, Minder, W.; Leigh-Smith, 342
A. Leigh-Smith  A. Nature 1942, 150, 767.
1963 Sulfénium M. Duchaine Duchaine, M. P. 1. French 88
Demande (May 4, 1973) 4 pp.
CODEN: FRXXBL FR 2149300.
1972 T. W. Kow Zunzenium Kow, T.W., J. Chem. Educ. 392
1972, 49, 59.
1997 Quebecium I Demers Demers, P. Le Nouveau 225
Systéme des Elements: Le
Systéme du Quebecium; Presses
universitaires: Montreal,
Canada, 1997,
2004 Hawkingium Anastasovski,  Anastasovski, P. K. AIP 393
PEKE. Conference Proceedings 2004,

699 (Space Technology and
Applications International
Forum—STAIF 2004), 1230.




Atomy ve vicerozmeérném prostoru

Paul Ehrenfest, 1918: planetarni pohyb a atomy
nestabilni pron >3

Physies. — “In what way does i bEcome manifest in the funda-

| menta! lows of physics * that space hos three dimensions P
By Prof. Dv. P. Eurmsezsr, (Communicated by Prof. Dr.
H. A. Logexrz). '

{Communicated in the meeting of May 26, 1917).

Periodicka tabulka ve 2D

nz=3 |9(10] |11{12[13|14] [15]16]17]18

n=4 (1920 . ...

Zaslow, 1970
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Periodicky zajem o periodickou tabulku

Interest over time
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Periodicka Tabulka: ikona pop kultury

Konstanta kultury dnesni civilizace

erindic table . Higg=s boson . Freddie Mercur .
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Co se 0 sobé clovek dozvi po prednasce?

Ven Di: P. S. Fredy Mercury - pro¢ v roce 2011 ve vyhledavani $picka? Jednoducha odpovéd.
20 roku vyro€i od jeho umrti 24.11.1991 (necCekal bych od rel. mladého ¢lovéka jeho
takovouto fe€nickou otazku).

Vitézslav Skorpik: ...Jo a je to Freddie Mercury a fakt jej nemusi znat kazdy a ne kazdy
musi védét kdy zemrel.

Ven Di: Tak to pozor a prrrrr! Nebyla fec o tom, zda je Ci neni komu znam Freddie Mercury.
Ale bylo feCeno, ze "neni znamo, proC v tom obdobi tam byla ta Spicka." A to ma svoji logiku.
Jen blbec anebo ignorant (samozrejmé jen podle mé, ze, hm ....) se drze pfizna a nepidi pro¢.
To praveé je nevédecky pfistup pro verejnou pfrednasku nepatficny, zejména kdyz kazdy blbec
vi (samoziejmé jen podle mé, ze, hm ....), Ze vSe (ne "vS&i") souvisi se v§im. Asi tak.

Milan Dian: ...Mne osobné tfeba zarazil v té prednasce ten Nihon vs. Nippon. Protoze Nihon

v v viv s

Veédec je ignorant!

IGNORANCE

HOW IT DRIVES SCIENCE

STUART FIRESTEIN




Shrnuti
Rozsirovani periodicke tabulky

A. Smérem nahoru

B. Smérem dolu

C. Exotické atomy

D. Neexistujici prvky

Budoucnost periodicke tabulky



Periodicka tabulka se porad meéni

Které prvky patri do treti skupiny?

Puvodni elektronové konfigurace
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Yb by tak mohlo byt povazovano za posledni z f prvki

Mendélejevova metoda (porovnani viastnosti) nevede k jasnym vysledkiim

E. R. Scerri, G. Restrep (eds.): Mendeleev to Oganesson. A multidisciplinary approachon the Periodic Table. OUP, 2018.
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Periodicka tabulka se porad meéni
Tyka se to i Lawrencia

Exotic atom struggles to find its place in the periodic
fable

Experimant on chemistry of lawrencium reignites a decades-old debats.
Davlde Castalyacchil
08 Apnl 2015
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N/ = V& =
Pouzité zdroje
V pfednasce jsem vyuzil fadu zdrojl, nejvyznamnéjsi z nich jsou citovany nize
http://www.meta-synthesis.com/webbook/35 pt/pt database.php?PT id=3

https://www.wikipedia.org/ (Clanky o exotickych atomech, neutroniu, bosonech a fermionech a o
piekonanych védeckych teoriich)

P. J. Karol, The Mendeleev-Seaborg Periodic Table: Through Z=1138 and Beyond. J. Chem. Educ. 79,
60 (2002)

S-G Wang, W. H. Eugen Schwarz, Icon of Chemistry: The periodic System of Chemical Elements in the
New Century. Angew. Chem. Int. Ed. 48, 2 (2009)

M. Francl, Table Manners. Nature Chemistry 1, 97 (2009)

P. Pykko, 4 suggested periodic table up to Z = 172, based on Dirac-Fock calculations on atoms and
ions. Phys. Chem. Chem. Phys. 13, 161 (2011)

J. K. Bera, Names of the heavier elements. Resonance, biezen 1999, str. 53.

A. Turler, V. Pershina, Advances in the Production and Chemistry of the Heaviest Elements. Chemical
Reviews 113, 1237 (2013)

P. Pykko, The Physics behind Chemistry and the Periodic Table. Chemical Reviews 112, 371 (2012)

G. Gorin, Mendeleev and Moseley. J. Chem. Educ. 73, 490 (1996)
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V prednasce jsem vyuzil fadu zdroju, nejvyznamnéjsi z nich jsou citovany nize
M. P. Melrose a E. R. Scerri, Why the 4s Orbital is Occupied before the 3d. J. Chem. Educ. 73, 498
(1996)

W. H. Eugen Schwarz, The Full Story of the electron Configuration of the Transition Elements. J. Chem.
Educ. 87, 444 (2010)

W. H. Eugen Schwarz a R. L. Rich, Theoretical Basis and Correct Explanation of the Periodic System.:
Review and Update. J. Chem. Educ. 87, 435 (2010)

P. Slavi¢ek, Ununbium a jeho chemie. Vesmir 86, 616 (2007)
G. Katz, The Many Looks of the Periodic Table. ChemMatters, fijen 2008

E. Scerri, The Past and Future of the Periodic Table. American Scientist, 96, 52 (2008)

W. H. Eugen Schwarz, 100th Anniversary of Bohr's Model of the Atom. Angew. Chem. Int. Ed. 52,
12228 (2013)

I. S. Dmitriev, P. D. Sarkisov, 1. I. Moiseev, Dmitry Ivanovich Mendeleev: scientist, citizen and
personality. Rend. Fis. Acc. Lincei 21, 111 (2010)

M. D. Gordin, D. I. Mendeleev: Reflecting on His Death in 1907. Angew. Chem. Int. Ed. 46, 2758
(2007)
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E. Scerri, The story of the periodic system: Its development and its significance. Oxford University

Press, New York

Marco Fontani, Mariagrazia Costa, a Mary Virginia Orna, The Lost Elements: The Periodic Table's
Shadow Side. Oxford University Press, 2014.

P. Pykko, Relativistic Effects in Chemistry: More Common Than You Thought. Ann. Rev. Phys. Chem.
63, 45 (2012)

G. Restrepo a L. A. Pachdn, Mathematical Aspects of the Periodic Law. Foundations of Chemistry,
9,189 (2007).

A. Spyrou et al., First Observation of Ground State Dineutron Decay: °Be. Phys. Rev. Lett. 108,
102501 (2012)

E. Muchova, P. Slavicek, Nékolik slepych ulicek na cesté ke kvantovému atomu. Chemicke listy, 108,
638 (2014).

P. Slavicek, J. Kotek, Navrh k oprave ceského ndazvoslovi chemického. Chemicke listy, 104, 286 (2010).

B. Haran, M. Poliakoff, The periodic tables of videos. Science, 1046, 332 (2011).
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Pokusy o prvky jdouci za uran
Thorium jako slozeny prvek?

THORIUM ; CAROLINIUM, BERZELIUM,'

BY CHARLES BASKERVILLE.
Received June 24, 1904,

SYNOPSIS.

THIs paper presents a brief historical account of the discovery
of thorium and the questions raised as to its elementary character.

The published evidence is considered in conjunction with ex-
perimental data obtained and the conclusions arrived at that
thorium is not a primary radioactive body.

The complex nature of thorium is proved by the conduct of
salts with certain organic bases, as phenyl hvdrazine, for example.
Fractions were had, giving atomic weights from 212 to 252, the
original being 232.5.

Pure thorium oxide from several sources was converted into
the chloride by heating it, mixed with pure sugar carbon, within
quartz tubes during the passage of dry chlorine. A volatile
chloride, “weisser dampff” of Berzelius, was obtained decreasing
in amount according to the duration and temperature of the reac-
tion. ‘The purified, delicately green oxide obtained from this gave
a specific gravity of 847 and the element, herzelium, an atomic
weight of 212 (tetrad).

The temperature of the porcelain tube was raised and thorium
tetrachloride distilled away. The residue in the carbon boat on
purification gave a grayish pink oxide with a specific gravity of
11.26 and an atomic weight of (tetrad) 255.6 (carolinium). The
new thorium, or that in a large measure freed from the berzelium
and carolinium, gave an atomic weight of 220.6 and a white oxide
with a specific gravity of 9.2. The original thorium gave atomic
weights 232.5 to 232.6 and its oxide had a specific gravity of 10.5.

1 Presented before the New York Section of the American Chemical Society, April §,
1604,
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THE COMPLEX NATURE OF THORIUM.

With regard to several letters on thorium and
its complex nature that appeared in Nature of
March 24 and 31, April 7 and 14, and in which
my name is mentioned, I take the liberty of adding
a few remarks, having had ten years’ experience in
working with thorium,

In 1897, at a meeting of the British Association
in Toronto (Canada), I read a paper in which I
pointed out that spectrum evidence proves the com-
plex nature of thorium.

In 1898 (Chem. Soc. Trans., p. 953) I isolated
from some thorium fractions an earth with an
atomic weight of 225.8 (tetrad). Xnowing the
difficulties of the separation of rare earths (I have
been engaged in this kind of work since 1878), and
not wishing to publish a prematufe conclusion, T
did not declare this to be a novel constituent of
thorium, but said that foreign earths were present,
in spite of the fact that the reaction used ought
to have separated them.

In 1901 T published another short paper (Proc.
Chem. Soc.,, March 21, 1901, pp. 67-68), in which
I said that “my experiments may be regarded
as proving the complex nature of thorium,
Thorium was split up into the The and ThB,
With Th8 I obtained so low an atomic weight as
R =—220. The fractions The gave by the anal-
ysis of the oxalate, though it was prepared by
pouring the thorium salt solution into an excess
of oxalic acid, in order to avoid the formation of

a basic salt, the high atomic weight Riv=236.3.
But I stated expressly, and I feel obliged to repeat
it, that these fractions show a great tendency to
form basic salts. Assuming these to be normal,
a higher atomic weight than the true one is ob-
tained. This is true especially in regard to the
oxalate.
The splitting up of thorium into -

was, of course, not so sensational an event as the
announcement from America of the splitting up
of thorium into ‘carolinium’ and ¢ berzelium.’

BonusLAv BRAUNER.
Bohemian University, Prague,
April 18.
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Those who have read my work and heard
my recent paper delivered before the Wash-
ington, New York and North Carolina sec-
tions of the American Chemical Society do

not require further information regarding the crety, and see that all workers have received

above. In view of the fact that many British full credit for their share in the solution of
’ me(;l of sci;nce .a;'edno.: il'lami%oiar Wcilth thz wo-rk : n the meantime,

and may be misled, it has been deemed wise

to despatch the following to the editor of adverted to, carrylng much that is true and a

Nature. distortion, which any one may verify by refer-

Re Thorium.—The elementary nature of . s s

thorium has been questioned by several work- ence to the htera’ture’ to say the least is in

ers, namely, Chroustschoff in 1889 (J. russ. poor taste.

phys.  Chem. Ges., 29, 206), Rutherford in For fear lest the old proverb, © qui tacet con-

1899 (Phil. Mag., 49, 2, 1900), Crookes in 1900 . . » . N

(Proc. Roy. Soc., 66, 406) and in 1901 Brauner sentire videtur,” carry too much influence, the

(Proc. Chem. Soc., 17, 67) and Baskerville bove statement is reluctanﬂy made.

working independently (Jowrn. Am. Chem.
Soc., 23, 761). he metho mployed were - T
different in e)ach fa:& cthods employed we UN1VERSITY OF NORTH CAroLIiNA, U. S. A,
The undersigned has made no claim of May 17, 1904.
priority as to the idea of the complexity of
thorium, but he distinetly claims to have ap-
plied novel methods and an old one, which
demonstrate to the satisfaction of himself and
others familiar with the work, not omnly the
complexity of old thorium, but the existence
of two new elements to which the names of
carolinium and berzelium have properly been
given. The old method was used by Berzelius,
who died thirty yeatrs before the plaintiff, ac-
cording to his own statement (April 28, p.
606), began his work on the separation of the
rare earths.
Scientific men will await the appearance of
the paper, which will be published shortly in
the Journal of the American Chemical So-




A PERIODIC TABLE OF REJECTED ELEMENT NAMES

The names of the chemical elements have a wide and complicated history. Some have always borne the same name, but others have
had several suggestions rejected before arriving at their present-day name. This table looks at some of the rejected element names.

TABLE COLOUR KEY

. ORIGINAL PROPOSED NAME

. REJECTED SUGGESTED NAME

. ERRONEOUS CLAIMED DISCOVERY
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