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* Why National Periodic Table Day on 7th February ?
* (2601716 6L 769 e Qd RIZQ RIS
JAYIL ARG B AIGS 4 ?)

*Because on 7t February, 1863, John Newlands put
forth the initial periodic Table with Law of Octaves
* (@06l 1863 dgI6a @ @9 @8 9@@@9{@&9 @Q
A VL YR 49" Qdide QQelem 1)
* (Initiated since 2016 by David T. Steinekar, Chemistry
teacher from Kentucky, USA)

. EIIGQQG?I 6R49@Q QAR FIY TR 69EQ 6699
@ 990 ARG @3RI QA QAR Y6M |

* Robert Boyle in 1680 discovered Phosphorus from residue
of human urine distillation(cold fire).

+ (1680 60 QG6 IR, €199 ¢]9Q AIO-2AECAVQ TATQL
6AIRR 2GR @Q&Gﬁh el Zlenia 6 2l Jle @QQIQ
Mg “d1ow qeil QQIQI@?JGDI 1)

* Lovoisier’s Classification in 1789(Elementary Treatise of
Chemistry) put forth his table containing 33 elements
including light and caloric(heat) considered as elements.
(@I@GQQ}EIQ 1789 6Q “Elementary Treatise of Chemistry”
gLaeal 33 & 69150 asRd (RQE’JG@ 3 6926Q 2l G
QI § 14 9 66T1RR SelIRgm)

Antoine Lavoisier's classification of 33 elements into four element groups

o e Carilke [Metallic iE-thy Elements
ement 3 | :
sulphur (Gight ) Antimony o
by [Magnesia
Phosphorus ([Caloric (heat)) Arsenic (magnesium
bl | ‘oxide)
i Barytes (barium
Charcoal (carbon) |Oxygen Bismut )
‘Argilla
Azote
{(Nitrogen) Cobalt |£:|Ill;:1)|mum
Hydrogen lcopper 'silex (silicon

dioxide)
Muriatic Radical Gold )
|Fluoric Radical _Iron
|Biracic Radical _Lead
Manganese
Mercury
Molybdena
Nickel
Platina
silver
Tin
Tungstein
Zinc

*Dalton(1808-1810), Thomas Thomson, Prout and Berzelius started to
determine the atomic masses of elements taking H as 1.

[6SRIAR PINCR(1808-1810), 62IF1IA APAR, YIAF Y{° YQFRAA
671R@ AT ARSI @gQ(H Q 1 UQ) Q@Gé] @@QS@]

1829, Johann Wolfgang Dobereiner put forth this TRIAD of elements.
(1829 7139169 2L @Q 621690 4 & “6¢law GUQ1(Triad of
elements)” QUFIIS @Q2ER 1)

Stanislao Cannizzaro, 1860s, refined atomic mass determination by
applying Avogadro’s law and determmmg vapor density. O-16 was
used as standard for defining relative atomic mass
(6FRIFD QIARI6AI, 1860 A132I6R 67law AIgaa QIF Jaa(Vapour
Density), QI2IAYER 2@ JREISIGH AIQCNEFR QAR @A @RQRIEM)
*1960, C-12 was used as standard (cu/u/Da)

+(1960 AI32I6Q C-12 2IREAIESIT § ARFIITR 9gR FQAda FIea
QI96R 9216 621/ (cu/u/Da)

Dobereiner’s Triad(6916QQ8a& §941):1817

Ca 40.1 cl B5h] 5]
23.0 Sr 87.4 Br 79.9 Se
K 39.1 Ba 137.3 | 126.9 Te 128

Triad Law(@001 GA9):g6oua Ga1a gala (3‘9@18 6Aae
FAIRFQ ARG 9ZRR LAULIA 62RI AUET 67170
ISR QZR |

23.0(Na) = 6.9(Lz)+23 1(K) . 87.4(51) ~ 40.1(c‘a)+2137.3(3zz):8&7

79.9(Br)=~ —35'5“’);“6'9(’):81.2
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Newlands’ Octave(FoRI9w 28Q 9 ):
1866 (62 elements)
cl

Sa(Do) H F Co, Ni Br Pd | Pt, Ir
Re(Re) Li Na K Cu Rb Ag Cs Os
Ga(Mi) G(Be) Mg Ca Zn Sr cd Ba, VvV Hg
Ma(Fa) Bo(B) Al Cr \ Ce, La U Ta Tl
Pa(So) |C Si Ti In zr sn w Pb
Dha(la) |N 3 Mn As Di,Mo |[Sb Nb Au
Ni(Ti) (o) S Fe Se Ro, Ru Te Au Th

Di: Didymium(found to be a mixture of two elements
Praseodymium(Pr) and Neodymium(Nd), but considered as one
element during Newland’s period

Ro: Later named as Rh(Rhodium)

G: Glucinium(named as Beryllium in 1957)

No. || No. | No. No. No. No. No. || No.
H1F8 |c115 [Co&Ni22|Br29 |Pd 36 142 [Pt & 1r 50|
Li2|[Na9 |K16 |[Cu23 Rb30  |Ag37 Csa4  ||TisI
G3 |Mg 10]Ca 17 [Zn 25 Sr3l [Bd [sic-Cd] 38[Ba & V 43|[Pb 54
Bo4[Alll [Cr19 Y24 Ce & La33|U40 Ta 46 Th 56
C5 |lsi12 [Ti18 |26 zr 32 |sn39 W47 He 52
N6 P13 |Mn20[As27 Di & Mo 34/[Sb 41 Nb4i8  |Biss
[07]}s14 [Fe21][se28 Ro & Ru 35|[Te 43 Au49  JOs51
https:, b.lemoyne.edu/gi html

* Law of Octaves: Every ei%hth element was found to be similar
i

to the first element, just like musical octave (Sa Re Ga Ma Pa
Dha Ni Sa) orin the C-Major scale C-D-E-F-G-A-B-[C]

* (FeREq & 29@ 99 : ARNLER dl, 61, 6l A, A, & a6 948

| 2R ae 9o A (AT 67100 ARRR) 6A1Ra0R UGS
eI Q86 AT Q&I 1)

* This %ave the concept of Periodic Law propounded by
Mendeleev in terms of atomic masses of elements.

+ [¥9 99Q6! RIREQ casaRas DY 98 (Periodic Law)
QI6Q 920 ALY KRQR]

* Noble Gases not Discovered.

* (6969699 9481 A8 NID AIREQ ARIQ 621 FeM)
* Only 62 elements arranged.

* (690 62 G 6laeg Al JIRgm)

* Elements having similar properties were then put in rows and having
different properties were put in columns, which was opposite to
Mendeleev’s Table and the Long form.

« (AIFIBQAY 2RI 6F1FR FI6E 63N AT QL ATUILER ATLER |
@ QR QIREQ 6rleSMG 64LOm 61@@ AlRe 658N @l
I6Q Qg6 1)

* He was first to arrange elements in their relative atomic masses.

« (AL JaIF /4 6917 FIeTQ AR 9gQa 9&0
QIEQ 6QNRT ARIRYER)

* Drawback(Q@®@!): No room for new elements and
dissimilar elements were put to the same family.

+ (92 6139 FIew IR A FAR B 6R6ER 67 TR 661aR
I 651N AIGER AR AIRYEM)

John Newlands

* Born November 26, 1837 in London, from a Scottish father
and Italian mother in England and died on July 29, 1898 in
London (Lived for 61 years). He studied in Royal College of
Chemistry (Imperial College London). Died during a surgery
at home when he was 61. He used the musical analogy of
Pythagoras in his chemical theory.

Mendeleev’s Periodic Table in 1969

« Put forth on 6™ March 1969 on the basis of increasing atomic masses.

But in 1871, his Period Law and Periodic Table Table got wide
reconition.

* 66 elements: Playing like a CARD GAME(Chemical Solitaire-Card
game in train journeys) Arranged according the formula of their
oxides and hydrides(valencies).

* Made three switches : (Co & Ni), (K, Ar), (I, Te)
* Father of Periodic Table.

« Similar elements were put in columns called GROUPS and horizontal
rows were called Period in which change in properties occurred to
produce dissimilar elements.

* There were 8 groups and 12 periods.
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6F168RQS AYIS AIQE1(1969)

« 6t March 1969 6Q 67168R@ SIgQ gaIF Ay ARET RALITE FAER |
6610R FIgg 6A7I9wa JIRAIFAR TR0 IFE §F16a ARIR &6R | 1871 6@
SIFQ AT g0 6RIGTH 62IReiR |

+ 66 G 6F1RRCIeTa 4] AFgE 2N, 66 & IRl RIAA FEER 6RY, FIF
6SR(CARD GAME) @ 6Q8/6Q 49696 65192/6m | 6Q §JQ2ISS
AIRYEM(6aR YIIER F121),6Q 64€ Q1% ARG U@ @R el & QxR (a2l
6dIRIQ, ARG, VRLIRE, QARG AR 6dltax AAGE Zia) 61ae Aleg
GRQ OF U@ FAEA AY A6M)

+ AFIG4 6917 ASIRAQI FERIT JUIR FIRIGA 2AR IGR FRUER |
(Co & Ni), (K, Ar), (1, Te)

* Qi A4S ARSIQ SR QRIAIN |

* QI @R 6A1RRAIER 3% QI J 6Q 6 AQAAR 6A1RR AIER MIG QI TG 6Q
QY g6m |

- 85906125 3000Q gl |

* Mendeleev’s Periodic Law: Properties of elements are periodic
functions of their atomic masses.

* In 1904, noble gases were discovered, as a result of which a new 9t
group was appended to the PT.

« Empty Spaces and Prediction of New elements:
* Eka Boron: Scandium(l11)-1879; Eka Aluminium: Gallium(Il1)-1875
* Eka Silicon : Germanium(IV)-1886

 Eka-Tellurium : Polonium(VI), Eka Cs: Francium; Eka Mn :
Tc Technetium

* Dvi-Mn :Re; Eka Xe: Radon;

- 676aRQe adial 4g : 661 FAIREa Fge 6AAIAFR
ARFISas agaa Ao TS |

+ 1904 69, Aa GHIA FIFFQ ARAQ U6Q AR ! FA(9 ) 649l
QA 6aRI6M |

. g@ SR A GIF AIRSER Ml A2 G2 6AIRRAIER FJ2sl *R6
Q1M 69 QWS QIS @R2EM |

* Eka Boron(M&I-6Q19%): Scandium(I11)(QIEA¢)-1879;

* Eka Aluminium (N@I-IQEGEE): Gallium(1ll)(SIRGE1)-1875
* Eka Silicon(MRI-GRRR) : Germanium(IV)(S€IGRE1)-1886
* Eka-Tellurium (RI-6SQRQLET) : Polonium(VI)(6QIERITLLT),

Group [Group [ Group [Group | Group | Group | Group |
1 5 3 a 5 6 ||z |oroues

Period

oeee L | -
Period e - I
A usy B loenifcerzineo 15]F <19
Period [Na = [Mg - o [a-
[ [re-wn
4 31 |40 461 (512 [S23 (55 |=Sec
I 633

Period [(Cu} = [2Zn = @ As= |Se= [Br=
G s DeGnln 5 B |

Period |Rb = [s¢ - zew  Inb
o 854 (6725 V7% loo7 o4z

period [(a) = [cd = fin= fsn= fsb= = 1=
7 1070 (112 (37 s 1203 (1252|1269
Period Cs= [Ba= |la= [Ce= - I I

8 tizs 137 1385|1415 e o

* Eka Caesium(N@I-dd9¢): Francium(Z193ae1); :m = ! = — | }}W o
* Eka Mn(N®I-FIGHRS) : Tc, Technetium (66@60Q€¢T) i | el I o] i
* DVi-Mn (G-IGHIRR) : Re(69@2¢Y) ; el e b [Be  | |
« Eka-Xe (9&I- 689%): Radon-Rn(699%); 5 ' il e 1|
. <
ww] 1o ol w]lv] vl wl Demerits(QQ®%1)
Oxide RO | RO | KO, | RO, | KO, | RO, RO, RO, _ . _
Updide| RN R ML LR RM L RM R + 6260 U6Q &R el 6T1AR F1I6R AR ANYER | AQILAS
— 999, QIR dIg/alkali metals (Li, Na, K, Rb..IA) €@, 91
L e . . >lIg/coinage metals (Cu, Ag, Au-Group IB) 4@ ga 6Q Qugem |
L + 60629 6410 AIREEA ARAISTR 93Q0 FATe 9R(Iee 9F)
2299 2131 2698 2809 3097 3206 3545 _ QQ@&E@ GQQQQUGQ gQl Twl AR IRTER 6QERIS! 6A1Re
fsuie 3010 |08 | T |49 | sasn [S210 [s4 | Seus saes son QRAIAS, GI2I @2 62IRAIRFYR |
S| o8| o4 @ 7 w5 mo e *H IRl 9@ 368 IR QoM |
51t | Rb Sr Y Zr Nb Mo Tc Ru Rh Pd
Series| 85.5 876 88.9 912 9291 95.94 99.0 101.0 102.9 1064

I
Series| 1079 1124 11482 1186 12178 127.60 126 9

* ZINEICTNAY e ANAL @ eml |
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Lothar Mayer Classification
(6NIQQ 67149 6€8I1QRIG!)

* German Chemist (19t August
2830 — 11 April 1895)

* 1864, he published his first
table containing 28 elements
with six families according to
valencies.

*In 1970, he published his
second table similar to
Mendeleev’s table.

Lt 7 e

&

Lothar Meyer’s Periodic Table in 1864
(28 elements- six families

Valence || Valence | | Valence Il | Mass difference

Valence IV | Valence Ill | Valence II
I row
Il row c N (e} 7
Il row Si P s Cl
IV row As Se Br
V row Sn Sb Te |
VI row Pb Bi

Atomic volume (cm?) ——

Alomic mass (a.mu) —#

Lothar Meyer Atomic Mass(amu)-Atomic Volume(cm?3) Graph

(6RIGQ 6F1NQE IQAIGIRE SR G 2ASR FIT)

« Alkali metals such as Na, K, Rb occur on the peaks.
*F, Cl, Br occur at the rising or the ascending part of the

curve

* Noble gases Ne, Ar, Kr occur just before alkali metals.
*Be, Mg, Ca fall just before the dips(minimum points) .

*H and He show exception.

Mendeleev’s Modified Table in 1904
(6n168nuE QA°64lI)e AQE1-1904)
+1894 U6Q, AFA QNI AIFFA AFTHIQ AR He, Ne, Ar,

Kr, Xe & 669 2 IR §4(9¢) galel 9o FAER
AQE16Q AIQ ARR! |

Mendelev’s Modified Periodic Table: 1904

THE PERIODIC TABLE
Oendeljel's form, lightly moditcd)
= ; T
™ ey BT Y o™ S o,
W o | uwhe | e e da
s 21 I % O I A )
R i Hﬁ) & e SN PO
e a2 @ @ el |8 |
R R T ’ﬁa E I (5] [ O
5 fral ol il i i i et
L wF Ea i W TR b E’ CT‘&E W
i) o] s e £ L d
&' ) & =S B
o ot o s e v e 7 W
R it i wtied e st -
wat) -
E5h iz & [l
3 G oo B (S
EK&»“D S Em:?a.; Po . taals
- 0 - S
Beopt ot Bad W lpm Tt Qo
Fre-t, + o Re. 59)
I L b

(

)
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* 1897, J) Thomson discovered electron. 1886, Eugen
Goldstein, though discovered positive rays(canal rays)
having different e/m ratio for different gases, only in 1917,
Ernst Rutherford proved that hydrogen nucleus(PROTON) is
present in all other nuclei.

* 1907, radioactivity was discovered in thorium and
ISOTOPES were discovered.

* 1911, Ernst Rutherford discovered nucleus from his Gold
foil experiment and gave the model of atom.

* 1913, Dutch Physicist Antonius van den Broek first
proposed ATOMIC NUMBER(Nuclear Charge) is the basis of
periodic classification.

+ 1913 (IAQIER 650G 626991 67110R, 6TRIAR 6910w g@@@m%
JQISI FIQU AGY FEUIQR @AM 64 6AIRR AIRAEQ AFIgE] QIQ]
PRARALEQ Q1 67I6S1R Q°HI Q1 IQFIE Sl (2) QAR T
@QEQ G AR 9GQ QUER Q6L | 64 x-ray spectra QY|
U9 6¢615@ AINTA AN HY FATS [6M 3 LR 9/ FACS
620291, 92 6¢7lae AR Ain A0R TIF VL ARAAGYER |

* MODERN PERIODIC LAW (27 adiign 98). 6619 iIeaa
UGS 6QAIRFQ AQeIE FH(Z)Q AN TR |

+ 62 610G g2l 671Aea QIR ARG QI @RRIER 1(43, 61, 72, 75)

+ 1913, 6Q 65 GRQ 6919 Gl JALIE FTORA 6O 6QRYEM |

* JOF1Ig] AIFR RENRTE AR TN 6Q, RENRTE e

=

6961 QRIFIQ RENCIEM 64 IR 65611 @ QD 6Q & 6109 AIeEQ
QLY @Y NEMRTE LA AANR |

* Charles Bury, an English Chemist first used the word
TRANSITION in 1921 for the transition series of elements in
which the inner shell goes from 8 to 18 or from 18 to 32.

* H.G. Deming, USA in 1923 put forth the LONG FORM of
Periodic Table, with (A) groups for Normal elements (Group
Zero to Group VIIIA) with groups zero, IA, IIA in the left and
IVA, VA, VIA and VIIA in the right. IlIA group also contained
Sc, Yt, Rare Earths.

* The middle portion contain IlIA group and all (B) groups
namely IVB, VB, VIB, VIIB, Vlli(three series triads), 1B, 11B, IlIB.

* Unfortunately, Sc, Y(t), Rare Earths, Some Actinides were in
I11A while IlIB contained Ga, In and Tl

H.G Deming’s First LONG FORM with Transition Series (1925)

PRIV TABLE
o 1A__IIA_ 1A Hh—
T

s wur‘u'u‘r R

IVA_VA__VIA VHA
=

H
Los

B
s
T

e )
/1]

Te>

T

PR

3

nz 27 BE

BT

Moseley's Periodic Table Published in 1930

Group O 1 i m w v ¥I v yim
8 bls bla ble ble bla bla b
]
He2 |13 |Bea BS c6 N7 08 Fg
NelO |NaTl Mgi12 Al13 Sti4 P15 S 16 ciz
Ar18 [K19 Ca 2 Sc 21 Ti 2: V23 Cr 24, [Mn 2! Fe 26, Co 27,
Tu 29| 'n 30| o 3| e 533 e 34) r35|Ni 25
Kr36 |[Rb3 Sr 3 Y39 Zr 40 (ND 41 Mo 4; = Ru 44, Rh 45,
a d n n S bS] 5 153|Pd 46
[Ye54 [Cs5 B85 ST~ (N T Ta 73— |W 74—~ |Re 7 Os 76,17 77,
79 [ 181 b 6. 183 08 -|pt78
RnB6 |- Ra B8 AcCB9 Thoo [Padl uo2 |

Gaps at 43, 61, 72 and 75.
43: Technetium(Radioactive, 1937), 61: Promethium(Radioactive, 1945)
72: Hafnium(stable, 1923), 75: Rhenium(Stable, 1925)

* Glenn T. Seaborg, University of Berkeley, CA, in 1945,
restructured the periodic Table by placing the Actinide
Series below the Lanthanide Series. He was instrumental in
the discovery of many synthetic elements post WWII.

* TR Q1EIRIA ALY QARG (Long Form of Periodic Table)
658156 6qe d6qIde FI0I RAATE 62ARYR | ARG 6
2GTAIRE AAe AREIQ 67 9o 63 dIPER AHIAIRYR |

*In 1940, Neptunium and Plutonium were the first
transuranic elements discovered.

* Superheavy elements in a transactinide series from 104 —
121 were synthesized one after the other.
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PERIODIC TABLE SHOWING HEAVY ELEMENTS AS MEMBERS
OF AN ACTINIDE SERIES

Arrangement by Glenn T. Seaborg, 1945

oz [ 83
u | N
anor| aar

ERIE
™ | Pe
s

ACTINIDE
‘SEmEs.

Periodic table with atomic number, symbol, and electron configuration

[ Alkali metals [0 Halogens
3 group [ Alkaline-earth metals [] Noble gases
g . ! [ Transition metals  [] Rare-earth elements (21, 39, 57-71) . 8
and lanthanoid elements (57-71 only)
1 H 2 [ Other metals B 4 5 16 17 HF
s n (@ Other nonmetals [ Actinoid elements 5 0 7 g o 10
2| Li | Be B|C|N|O/|F Ne
o | el I I el [ i
|2 ™ e [ [®_ [7_|®
3/NafMg| ; , 5 ¢ 7 s 9 10 n 1|A|SHHPISIC A
N N ENE R N N R A S (1 |2 |3 [ (s [
4/ K |Ca|Sc|Ti |V |[Cr|[Mn|Fe |Co|Ni |Cu|2Zn|Ga|Ge|As|Se| | Br|Kr
EMECNIENI G CW C e
5|Rb|Sr| Y |2r | Nb|Mo|Tc|Ru|Rh
% | [ (12 |8 [ [ [ |7
6/ Cs|Ba|La|Hf |[Ta| W |Re|Os | Ir
& B0 (104 105 (106 (107 |10 [109
7| Fr | Ra | Ac Db | Sg | Bh | H:
ENE CRE N G A R C I R C N G G R
lanthanoid series 6| Ce | Pr | Nd |Pm |Sm | Eu [Gd | Tb | Dy | Ho | Er |Tm | Yb | Lu
9 fo1 o2 e [e4 [ [o6 [o7 [o8_ [oo |10 [i01 (102 1o
actinoid series 7| Th [ Pa | U | Np | Pu |Am |Cm | Bk | Cf | Es [Fm [Md [ No | Lr

“Numbering system adopted by the International Union of Pure and Applied Chemistry (IUPAC). __© Encyclopeedia Britannica, Inc.

Post WWII Scientists Discovered Synthetic
Elements:

* Glenn T. Seaborg : Lawrence Berkeley National Lab, Berkeley, USA
* Ralph A. James : Lawrence Berkeley National Lab, Berkeley, USA

* Albert Ghiorso: Lawrence Berkeley National Lab, Berkeley, USA

* Enrico Fermi: Lawrence Berkeley National Lab, Berkeley, USA

* Lise Meitner, Austrian-Swedisch Nuclear Physicist, GSI, Darmstadt,
Germany

* Yuri Oganessian, JINR, Dubna, Russia

* Flerov Laboratory of Nuclear Research, JINR, Dubna, Muscow, Russia
* GSI, Darmstadt, Germany

* RIKEN, Japan

Attempts to discover Ununennium(119) &
Unbinilium(120)

« Hypothetical : Eka-francium

« Experiments started since 2018 | RIKEN, Japan and also JINR, Dubna,
Russia lately

zggEs + ggca — %%Uue‘ — ho atoms

23$Bk + ggTi — %?gUue' — no atoms

239¢f + 3911 — 23%Ubn* — no atoms

Life History of Dimitri Mendeleey,
Father of Periodic Table

* Born on 8t February 1834 in Siberia to Ivan Mendeleev and Maria
Mendeleeva. His father was school teacher of arts, politics and
philosophy. Mother Maria was running the family glass factory.

* Dimitri was youngest of 17 siblings of whom 14 stayed alive.

* Studied Main Pedagogical Institute in St. Petersburg, Moscow.
* 1861, he published a text book named ‘Organic chemistry”.

* He married to Feozva Nikitichna Leshcheva on 17t April 1862.

* He became Professor at St. Petersburg Tech Institute and State
university in 1864 and 1865 respectively. Got DSc in 1865.

*In 1876 (when he as 42) he fell in love with Anna lvanova
Popova and proposed her and threatened to commit suicide
if she refused.

* He got divorce from Leshcheva and married Popova on April
2,1882.

* He was technically a bigamist, much against orthodox law.

* Got umpteen number of awards and prizes.

* Nobel prize in 1906.

 Died in 1907(at 72) from influenza. His last words to doctor
* “Doctor, you have science, | have faith,”
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Henry Moseley

*Died in battle as a WW1 volunteer at Gallipoli, Turkey

*He wrote, “We have here proof that there is in the
atom a fundamental quantity, which increases by
regular steps as one passes from one element to the
next. This quantity can only be the charge on the
central positive nucleus, of the existence of which we
already have definite proof” (1913)




