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THERE ARE 3980 ELEMENTS IN D.I. MENDELEYEV’S PERIODIC TABLE.
Sarkisov Yu.S.
Tomsk State University of Architecture and Building

ABSTRACT

For more than 150 years since the discovery of the periodic law of distribution of atoms in the table of D.I. Mendeleev,
scientists around the world have been and are interested in the question of the existence of an upper limit and the maximum
value of the atomic number of an element in it.

In this paper, we propose a relationship between known world constants and the parameters of the periodic table and
identify patterns that can be used to predict the maximum possible numbers of periods and dyads in the periodic table of D.1.
Mendeleev, and determine the maximum possible atomic number of an element. In this case, in our opinion, a special role
belongs to the dimensionless mass characteristics of the hydrogen atom’s own structure. These values, along with the fine
structure constant, contain an encrypted code to unravel the patterns contained in D.I. Mendeleev'’s table. It is known that any
interactions in the Universe are associated with the fine structure constant, and it can serve as a kind of criterion for the validity
of the hypotheses put forward.
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BBEJEHUE

Ceromnsa nepuoamdeckas tabnmma MeHaeneeBa — 3TO HeE
MPOCTO CHHCOK XMMHYECKHX DJIEMEHTOB. DTO MOIIHBIM HH-
CTPYMEHT, KOTOPBIA TOMOTAEeT yUEHBIM JIyUIlle IIOHUMATh IIPH-
pony okpyxatomiero mupa. Coznannas 6onee 150 et Haza,
OHa TPOJIOJKAET SBOJIOIUOHUPOBATH U OCTABATHCS BAKHOU
YacThIO HAay4HBIX HccienoBaHuil. E€ 3HaueHHe cloKHO nepe-
OIICHUTH, TAK KaK OHA MPEIOCTABIACT (PyHIaMEHTAIbHBIC 3HA-
HUSL, KOTOPBIC HEOOXOAUMBI IS TAIBHCHIIUX OTKPBITUI U MH-
HOBamuii B Hayke. OHa MCIIONB3YeTCs IS TPOSKTUPOBAHUS HO-
BBIX MAaTEPHANIOB, TAKUX KaK IMOJYIPOBOTHHKH U CBEPXIIPO-
BOJIHUKH, a TakKe U pa3pabOTKH HOBBIX XHMHUYECKHX pPeaK-
LU U IPOLIECCOB.

CoBpeMeHHbIC HCCIIECOBAaHMUs TAaK)Ke HATPaBJIICHBI HA pac-
mmpenne Tabnuel. [locnenHme OTKPBITHS COCPENOTOUYCHBI Ha
CHHTE3€ HOBBIX CBEPXTSIKEIIBIX 3JIEMEHTOB, KOTOPBIC HE BCTpE-
YaroTCs B IPUPOJIE U CO3AAIOTCS B TaOOPATOPHSIX.

[Ipobnema onpenenenus BepxHei rpanuipl Tadnumsl .M.
Menpeneesa 10 CUX IIOP OCTaeTCs akTyanbHOU. Eciiu ¢ Hanu-
YyeM HIKHEW TpaHMIbl COTJAacHBI OOJBIIMHCTBO XUMHUKOB
MHpa, TO OIIPEEIICHHE BEpXHEN rPaHULIbl OCTAETCS 3araJKoi U
CTaHOBUTCS MPEIMETOM OCTPHIX AUCKyccuil. Panee mis oboc-
HOBaHUS BEPOSTHOTO MaKCHMAaJIbHOTO 3HAUCHUS TOPSIKOBOTO
HOMEpa XHMUYECKOTO 3JIEMEHTa OBLIO BBEIIBHHYTO MHOKECTBO
rumoTe3. B omHuMX paboTax 3TO YHCIO TIOJNATaId PAaBHBIM
OKPYTIICHHOW JI0 [IEJIOTO YKCIIa 00paTHOW BEIHMYMHE ITOCTOSH-
Ho ToHKOU cTpyKTypHI (IITC), B Ipyrux — MopsaKOBEIA HO-
Mep MakcudieMeHTa coctaisi 1010 wim gaxe 1012 [1-5].

Neanoroii B.C. [6], Ha OCHOBe pa3BUTON €10 KOHIICTIIIHH
JIUCCUTIATHBHOTO COCTOSHUS (PU3NUECKUX CHCTEM B TOUKAX I10-
TepPH YCTOWIMBOCTU CUMMETPUH, C YIETOM KOHIICTIIIUN TapMO-
HUYECKUX YUCEN 30JI0TOW MPOMOPIMHU, MOKA3aHO, YTO B Tab-
mnme .M. MenneneeBa TOIDKHO colepkaThes He Oomee 141
aneMenTa. CormacHO TeopuH (QUTYPHBIX YHCEN, IyTEM MOJIe-
JUPOBAHUS U KIacCU(UKAINH CIOXKHBIX 00BEKTOB, B paboTte
[7] npenckazano, 4To MaKCUMAaJIbHBIN MOPSIAKOBBINA HOMED 3JIe-
MeHTa Bo Bcenennoil pasen 270, a B Hawell ConHeyHOU cu-
creme — 170. lHTepecHO 3aMeTUTh, YTO Ta BETMYMHA IPAKTH-
YecKH coBmaaaeT ¢ oneHkamu akajgemuka FO.II. OranecsHa,
CIeNIaHHBIMU C YYETOM KaTacTpO(UIECKOTO YMEHBIIIEHHUS Bpe-
MEHH JKU3HU aTOMOB, B paMKaX KOTOPBIX MOPSIKOBBI HOMED
MaKCHDJIEMEHTA HAXOAUTCS B Auanaszone 170-174.

Cronbs OonbIION pa3dpoc BEpOSTHBIX 3HAUEHHWHA BEpXHEH
rpanunbl Tabmuipl .M. MeHaeneeBa TOBOPUT O HETIOJHBIX
(hU3MYECKUX OCHOBAHHSX B ONPEACICHAN 3TOW BEIIHMIMHEL.

B npenpiaymux cratesax [8-10] HaMu yTBEp>KIaJIOCh, YTO
tabmuma JI.M1. MenaeneeBa SBISIETCS CIICACTBAEM 3aKOHOB
KBaHTOBOI MEXaHUKHU U KBAHTOBOW XUMHUU U MIPEJICTABIISIET CO-
001t cBO€OOpPa3HBI KO MPUPOJIBI, TAWHY KOTOPOTO CIIe IPe/-
CTOWT pasrajath. ABTOp CKJIOHEH YTBEpKIaTh, YTO cama
CTPYKTypa TaOIHIIBI XPAHUT KIIFOU K pa3rajike dTOH mpoOIeMBbl.
B aTo0ii cBsI3M 0coOBIN MHTEpEC mpeacTaBisieT padora [loTa-
nmoBa A.A. [11], B koTopoii ocobast poiib B GopMHUpOBaHUH Xa-
PaKTEpPUCTHK 3JIEMEHTOB OTBOAUTCS PaIUyCy aToMa BOIOPO/Ia.
HccrnenoBaTens monaraeT, 9To Bce GpyHIaMEHTAIbBHBIE XapaK-
TEPUCTUKU MHUPO3JIaHUS MOXKHO CBECTH K ITOMY 3HAUYEHUIO
[12]. Takum o6pazom, u no [ToranoBy A.A., cTpyKTypa aToma
BOAOPOJA «KOHTPOJHMPYET» CTPYKTYpPHBIE XapaKTEPUCTUKHU
BCEX BO3MOKHBIX MOCIEIYIOMINX 3JIEMEHTOB.

Panee b.B. Maxog [13] pa3paborain Tak Ha3bIBaeMyIO KBaH-
TOBO-MEXAaHHYCCKYI0 TCOPUIO KITACCH(PHUKAIMU XUMHYCCKUX

INTRODUCTION

Today, the periodic table is more than just a list of
chemical elements. It's a powerful tool that helps scientists
better understand the nature of the world around them.
Created over 150 years ago, it continues to evolve and re-
mains a vital part of scientific research. Its importance is
difficult to overstate, as it provides fundamental
knowledge essential for further discoveries and innova-
tions in science. It is used to design new materials such as
semiconductors and superconductors, and to develop new
chemical reactions and processes.

Modern research is also aimed at expanding the table.
Recent discoveries focus on the synthesis of new super-
heavy elements that are not found in nature and are created
in laboratories.

The problem of determining the upper limit of D.I.
Mendeleev's periodic table remains a pressing issue.
While the majority of chemists worldwide agree on the ex-
istence of a lower limit, determining the upper limit re-
mains a mystery and is the subject of heated debate. Pre-
viously, many hypotheses were put forward to justify the
probable maximum value of the atomic number of a chem-
ical element. In some studies, this number was considered
equal to the reciprocal value of the fine structure constant
(FSC) rounded to an integer; in others, the ordinal number
of the maxi-element was 1010 or even 1012 [1-5].

Ivanova V.S. [6], based on her concept of the dissipa-
tive state of physical systems at points of loss of symmetry
stability, taking into account the concept of harmonic
numbers of the golden ratio, showed that the table of D.I.
Mendeleev should contain no more than 141 elements.
According to the theory of figurate numbers, by modeling
and classifying complex objects, in the work [7] it was
predicted that the maximum atomic number of an element
in the Universe is 270, and in our Solar System — 170. It is
interesting to note that this value practically coincides with
the estimates of Academician Yu. Ts. Oganesyan, made
taking into account the catastrophic decrease in the life-
time of atoms, within which the atomic number of the
maxi-element is in the range of 170—174.

Such a large spread of probable values for the upper
limit of the periodic table indicates incomplete physical
foundations for determining this value.

In previous articles [8-10] we stated that the periodic
table of D.I. Mendeleev is a consequence of the laws of
quantum mechanics and quantum chemistry and repre-
sents a kind of code of nature, the secret of which has yet
to be unraveled. The author is inclined to argue that the
table structure itself holds the key to solving this problem.
In this regard, the work of A.A. Potapov [11] is of partic-
ular interest, in which a special role in the formation of the
characteristics of elements is given to the radius of the hy-
drogen atom. The researcher believes that all fundamental
characteristics of the universe can be reduced to this value
[12]. Thus, according to Potapov A.A., the structure of the
hydrogen atom “controls” the structural characteristics of
all possible subsequent elements.

Earlier, B.V. Makhov [13] developed the so-called
quantum-mechanical theory of classification of chemical

5
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3JIEMEHTOB, COTJIACHO KOTOPOH KakKAble ABa IepHoaa odpa-
3YIOT CaMOCTOSITEIBHBIN CJIOH (OH MX Ha3Ball TUalaMH), TIPH-
4yeM INEpBBIM CJIOH HauMHAeTcsi ¢ HyjeBoro nepuona. Ilo
HalleMy MHCHHIO, AWaJbl JOJDKHBI MMETh NPHUHIHMIHATGHOE
3HaveHne. KonndecTBo meprnooB, Anas M 9MCIO 3JIEMEHTOB B
tabnuue JI.1. MennenaeeBa T0KHO OBITh KOHEUYHBIM.

PeByJIBTaTbI HCCJICA0BAHUSA.

[Ipu ompezneneHuH BO3MOXKHOTO 4YHMCIA AWAN B TaOJUIe
J.U. MenpneneeBa ObUIO pPacCYMTAHO OTHOIIEHHE CYyMMBI
YHCIIa 3JIEMEHTOB K CyMMe aTOMHBIX Macc () Z/) A) B Kaka0#
nuazne. beulo 3amedeHo, 4yTo, HaUMHAsA CO BTOPOW AMAIBI, 3TO
OTHOIIIEHHE, OKPYTJICHHOE JI0 COTBIX JOJIEH, yMEHbIIaeTCS Ha
nocrosiHHyto BenuuuHy 0,04. Ilpeanonoxus, 4Tto 3a mpexe-
JIaMH 4EeTBEPTOH IUaabl 3TO 3HAUEHHE OyJIeT U AaNIbIIe YMEHb-
MIaThCSl HA OHY M TY XK€ MOCTOSHHYIO BEJIMUNHY, OTHOIICHHE
(0°Z/3°A) ¢ TOYHOCTBIO 10 COTHIX NOJel OyneT paBHO HYJIO B
14-oii nuane (tabm. 1).

elements, according to which every two periods form an
independent layer (he called them dyads), and the first
layer begins with the zero period. In our opinion, dyads
should be of fundamental importance. The number of pe-
riods, dyads, and elements in D.I. Mendeleev's periodic ta-
ble should be finite.

Research results.

When determining the possible number of dyads in the
periodic table of D.I. Mendeleev, the ratio of the sum of
the number of elements to the sum of the atomic masses
(OZ/y'A) in each dyad was calculated. It was observed
that, starting from the second dyad, this ratio, rounded to
hundredths, decreases by a constant value of 0.04. Assum-
ing that beyond the fourth dyad this value will continue to
decrease by the same constant amount, the ratio (J°Z/5 A)
with an accuracy of hundredths will be equal to zero in the
14th dyad (Table 1).

TABJIAIIA 1. OTHOIIIEHUE YZ/Y A B KAXKJIOU JTUAJIE

Table 1. The ratio Y Z/Y A in each dyad

Ne nuagb1
Dyad 1 2 3 4 5 6 8 9 10 11 12 13 14
number
YZ/YA 0,60 0,48 0,44 0,40 0,36 0,32 0,28 0,24 0,20 0,16 0,12 0,08 0,04 0,00

Kak BumHO U3 T2071. 2, 14-as tnaa CONEPIKUT J1Ba IEPHOA!
26-01 u 27-0M.

As can be seen from Table 2, the 14th dyad contains
two periods: the 26th and 27th.

TABJIMIA 2 YACJIO XUMHUYECKUX 9JIEMEHTOB B ITUAJIE

Table 2 The number of chemical elements in the dyad

Ne quaabi
Dyad number

Homepa nepuo-
JI0B B iajie
Period numbers
in a dyad

0-1 2-3 6-7 89 10-11

12-13 | 14-15 | 16-17 | 18-19 | 20-21 | 22-23 | 24-25 | 26-27

Yucso ry1emen-
TOB B Juajie
Number of ele-
ments in a dyad

100 144

196 256 324 400 484 576 676 784

ITpu aTOM, Kak BUAHO U3 TaOJ.2, KBaapaT KaXKI0TO MEPBOTO
LEJIOr0 YKciia B AMaJi€ COOTBETCTBYET MaKCUMAJIbHOMY 3HaUe-
HUIO YHCIIa 3JIEMEHTOB B mpensiaymed auane. Cymma BbIe-
JICHHBIX TIOJTYKUPHBIM MIPH(TOM YHCEI B KaXKA0H auaze (Tada.
2, 2+16+36+64) paBHa 118, 4TO COOTBETCTBYET COBPEMEHHOI
cTpykrype tabmuusl J[.M. MenpeneeBa. B 13-oit nuanme
JIOJDKHO HaXOAUThCS 676 311eMeHTOB, a B 14-oi1 — 784. OgHako
¢ yuerom Tabm. 1, B 14-0if nmuage pacmosaraercsi HETIOJIHOE
YUCJIO 3JEMEHTOB. MAaKCUMaJIIbHO BO3MOXKHBIA IOPSAIKOBBIN
HOMeEp dJIEMEHTA B OTOU Auae HaxoauTcs Mexay 3274 u 4058
3JIeMEHTaMHU.

Crnemyer oOpaTuTh BHUMaHKE, YTO KBAHTOBBIC YHCIIA TIPHU-
HUMAIOT IEJIOYHUCIIEHHBIE 3HAYEHUS TOJBKO OT 1 mo 26. Ot-
CIOZIa CJICAYET, YTO MAKCUMAJBHBIN HOMEpP MEPHUOa TaOIUIIBI
J.11. Menzencesa pasen [ = 26.

Ot 1 10 0 u oT 26 10 27 NEpUOAOB, NO-BUAUMOMY, STH Iie-
puoasl OymyT XapaKTepH30BaThCs APOOHBIMH 3HAYCHUSMHU.
Ou3ryecKuit CMBICI APOOHBIX KBAHTOBBIX YHCEI JIO CUX ITOp HE

6

Moreover, as can be seen from Table 2, the square of
each first integer in a dyad corresponds to the maximum
value of the number of elements in the previous dyad. The
sum of the numbers highlighted in bold in each dyad (Ta-
ble 2, 2+16+36+64) is 118, which corresponds to the mod-
ern structure of the periodic table of D.I. Mendeleev. The
13th dyad should contain 676 elements, and the 14th —
784. However, taking into account Table 1, the 14th dyad
does not contain the full number of elements. The highest
possible ordinal number of an element in this dyad is be-
tween 3274 and 4058 elements.

It should be noted that quantum numbers only take in-
teger values from 1 to 26. It follows that the maximum
period number of the Mendeleev table is / = 26.

From 1 to 0 and from 26 to 27 periods, these periods
will apparently be characterized by fractional values. The
physical meaning of fractional quantum numbers has not
yet been revealed and requires further understanding and
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packpeIT u TpeOyeT MalbHEeHIIero OCMBICICHHS U 000CHOBa-
HUAL.

Jis yTouHeHHs Yuciia 3JIeMEHTOB B 14-0i muane M, TakKuM
00pa3oM, 9rciIa 3JIeMEHTOB BO BCel TaOIuIle, B HACTOSIIEH pa-
60Te caenaHa MONBITKA HAWTH B3aHMOCBSI3b 3TOTO ITApaMeTpa ¢
MHPOBBIMH KOHCTaHTaMHM, a UMEHHO, C IOCTOSIHHOM TOHKOW
CTPYKTYPBI M XapaKTEpUCTUKAMH aToOMa BOJIOpOJa, KOTOpPHIE,
M0 HaleMy rIyOOKOMY yOEKIEHHUIO, ONPEIEISIOT CTPYKTYPY
Bceit Tabmuiet .U, Menneneesa. [IpeamnonoxeHo, 4To MakcH-
MaJIbHO BO3MOYKHOE YHUCIIO MEPUOIOB (C YUETOM JAPOOHBIX CO-
CTaBJISIONINX) B TAOJIHIIC PACCUNTHIBACTCS MO YpaBHEHHIO (1)

|l =2a -

rae | — mpeaensHOe YHCIIO MEPHOIOB,

« — TIOCTOSTHHASI TOHKOH cTpyKTYpHI (1/00 = 137.036),

An — OTHOCHTENIbHAs Macca aToMa BOJOpOIa, paBHas
1,008,

m,— Macca IpoTOHa,

me — Macca 35eKkTpona [13].

Orcrona, | = 26,5832. To eCTh IOJIHOCTLIO 3aIOJIHEH IIe-
puoI ¢ HoMepoM 26, a 27-0i — MUl YaCTUYHO. B TakoMm city-
yae B Tabauie uMeeTcs 13 MOJHOCTRIO 3alOJHEHHEBIX JUal, a
14-as nuana 3armojaHeHa YaCTHYHO.

Urak, B paMKax clIeJaHHBIX MPEANOI0KEHUI, aTOM BOJO-
poJia «KKOHTPOJIUPYET» MpeACNIbHOE YUCIIO0 TUa] U TIEPUOJIOB B
tabnuue J[.1. Menneneesa.

J1st ompeneneHrss MaKCUMajlbHO BO3MOXKHOTO 3HAYEHHUS
MOPSIKOBOTO HOMEpa 3JIEMEHTa BBIIBUHYTHI CIICAYIOIIHE
TIPEIITOI0KESHUS.

CoriacHo epBOMY, MaKCHMAIIbHO BO3MOKHOE YHCIIO dJIe-
MEHTOB B 14-0i1 muame paBHO KBajpaTy uncia | = 26,5832 (1),
a IMEHHO Zmax = 706,6667.

Bropoe cBsi3aHO ¢ UCTIOIB30BAaHUEM H3BECTHOTO BBIPAXKE-
HUS I CyMMBI TIOCTIEIOBATENBHOCTH LETBIX Yncen (2)

Q=0.5Z (Z+1),

HOHCTaBI/IB B 3TO BBIPAKCHUE 3HAYCHUC MAKCHUMAJIbHOTO
MOPSIKOBOTO HOMEPa AIIEMEHTA B IMa/JIE, TOJIYYUM OTHOLICHHE
obparnoit Bemumabl 1ITC, pasHo#t /a0 = 137,2625. Tounoe
cosmazgenue ¢ [ITC, paBroe 137,036, MOKHO TOTyYUTHh TpU
Zmax B 14-01t nuaze, pasHoM 706,043:

Q/(:—z-i)=137.036=1/a,

Cymma xe 3nemenToB B Tabmuie 1.11. Menzaeneea ¢ yue-
TOM MaKCHUMaJIbHO BO3MOXKHOTO 1IeJIoro uucia B 14-oif quane
(Z =706) pasna 3980.

3akiouenue

IpemnoskeHa B3aMMOCBS3b H3BECTHBIX MHUPOBBIX KOHCTAHT
C TIapaMeTpaMy NEepHOJMYECKON CHCTEMBI U BBISIBIICHBI 3aKO-
HOMEPHOCTH, Ha OCHOBAHUH KOTOPBIX MOXKHO IPEIIOI0XKHUTH
MaKCHUMaJbHO BO3MOXHBIC YHCIIa IIEPHOIOB M TUas B TaliHIe
J.1. Menneneena.

ITokazano, 9To ocobast poh MPUHAIICKHUT Oe3pasMepHBIM
MacCOBBIM XapaKTEPUCTHUKaM COOCTBEHHOW CTPYKTYpBI aToMa
BOJIOpOJa. ATOM BOAOPOJA U MOCTOSIHHAS TOHKOW CTPYKTYPBI
COJIEpKAT KIIFOY K pasrajike KoJa ONpeIeICHUs] MAaKCUMATIbHO
BO3MOXKHOTO YHclia 3jeMeHToB B Tabnuue J.M. Menaeneesa.

mp 1
me Ag’

justification.

In order to clarify the number of elements in the 14th
dyad and the number of elements in the entire table, this
paper attempts to find a relationship between this parame-
ter and world constants. We are deeply convinced that the
fine structure constants and characteristics of the hydrogen
atom determine the structure of the entire periodic table. It
is assumed that the maximum possible number of periods
(taking into account fractional components) in the table is
calculated using equation (1)

(1)

where / is the limiting number of periods,

o is the fine structure constant (1/a = 137.036),

Ap is the relative mass of the hydrogen atom, equal to
1.008,

m, is the mass of the proton,

m, is the mass of the electron [13].

Hence, / = 26.5832. That is, period number 26 is com-
pletely filled, while period number 27 is only partially
filled. In this case, the table contains 13 completely filled
dyads, while the 14th dyad is partially filled.

Thus, within the framework of the assumptions made,
the hydrogen atom “controls” the maximum number of dy-
ads and periods in the periodic table of D.I. Mendeleev.

To determine the maximum possible value of the ordi-
nal number of an element, the following assumptions are
made.

According to the first, the maximum possible number
of elements in the 14th dyad is equal to the square of the
number 1=26.5832 (1), namely Zmax = 706.6667.

The second is related to the use of the well-known ex-
pression for the sum of a sequence of integers (2)

2

Substituting the value of the maximum ordinal number
of an element in a dyad into this expression, we obtain the
ratio of the reciprocal value of the FSC, equal to 1/a =
137.2625. An exact match with the FSC, equal to 137.036,
can be obtained with Zm.x in the 14th dyad, equal to
706.043:

3).

The sum of the elements in the periodic table of D.I.
Mendeleev, taking into account the maximum possible in-
teger in the 14th dyad (Z = 706), is equal to 3980.

Conclusion

A relationship between known universal constants and
the parameters of the periodic table is proposed, and pat-
terns are identified that can be used to predict the maxi-
mum possible numbers of periods and dyads in D.I. Men-
deleev's table.

It is shown that a special role belongs to the dimen-
sionless mass characteristics of the intrinsic structure of
the hydrogen atom. The hydrogen atom and the fine struc-
ture constant contain the key to unlocking the code for

7
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OmnpeneneH MakCHMajdbHO BO3MOJKHBIH MOPSAKOBBIH HO-
Mep 31eMeHTa. MakcHMaabHO BO3MOXKHOE YHCIIO HJIEMEHTOB B
tabauue .M. MenneneeBa Zmax = 3980.
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The maximum possible atomic number of an element
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