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In the previous "Rediscovery of the 
Elements," ' we witnessed the Karlsruhe 
Chemical Congress of 1860, where Stanislao 

Cannizzaro (1826-1910), by applying 
Avogadro's and Dulong-Petit's Laws to known 
data, developed an internally consistent set of 
atomic weights for the 60-odd elements then 
known. With these new atomic weight values, 
Dimitri Ivanovich Mendeleev (1834-1907) and 
Julius Lothar Meyer (1830-1895) (Figure 1) 
returned home and independently drafted new 
sortings of these elements that evolved into the 
modem Periodic Table. These two scientists 
were officially recognized as the discoverers of 
the Periodic Law and received the Davy Gold 
Medal at the Royal Society in 1882.' (Note 1) 

The original motivation for the development 
of this new periodic system by Meyer and 
Mendeleev was a desire to develop a pedagog­
ically useful arrangement of the elements for 
their new textbooks. It is difficult today, when 
each new edition from the university bookstore 
is commonly viewed as mere redactions of pre­
vious printings, for one to appreciate that in the 
19th century, textbooks were frequently the 
vanguard of new ideas in a rapidly evolving dis­
cipline. The respective arrangements of Meyer 
and Mendeleev showed that when arranged by 
atomic weight, the elements show a periodicity 
of properties including valence, chemical reac­
tivity, and physical properties (Figure 2). With 
the observed trends came perceived implica­
tions-but the emerging philosophies of Meyer 
and Mendeleev were different. Both noticed 
gaps in the Periodic System; Meyer was reticent 
to make any comments about what might lie in 
them. Instead, he was more struck by the impli­
cations of the periodicity. He noticed, for exam­
ple, that when plotted against atomic numbers, 
the atomic volumes (atomic weight divided by 
density) spiked with each alkali metal; he 
thought that this was due to some internal 
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Figure 1. Although there have been several individuals who recognized patterns in the elements (see Note 
1), JulilJS Lothar Meyer (1830-1895) (left) and Dimitri lvanovich Mendeleev (1834-1907) are recognized 
as the discoverers of the Periodic Table. 

structure of the atom. Meyer's prophesies of 
atomic structure had to wait several decades 
until Niels Henrik David Bohr (1885-1962) 
interpreted the Periodic Table in terms of elec­
tronic structure. Mendeleev, presuming some 
primordial matter (he did not even believe in 
the existence of atoms), did not worry about 
such matters; he was not concerned with why 
the table worked, but with how these trends 
could predict future discoveries. He foretold 
new elements to fill these gaps, including 
chemical and physical properties. Most scien­
tists considered these to be superstitious 
auguries until three elements he specifically 
predicted3 were, in fact, discovered (gallium, 
germanium, and scandium in 1875, 1879, and 
1886, respectively). In his attempt to include all 
the elements, Mendeleev clustered his Periodic 
Table with the lanthanides and actinides 
(known at the time), which led to some errors 
in the place of some of the higher atomic 
weights (Figure 2). The more cautious Meyer 
excluded these "misfits" from his table, and his 
original table was considered "more refined."' 
But because Mendeleev was more daring, his 
name became well known rapidly, and students 

today more commonly associate the Periodic 
Table with him. (Note 2). 

Rediscovering Meyer. (For a map of his­
toric sites, see Figure 3.) The birthplace of 
Lothar Meyer still exists in Varel, Gerrnany,5 and 
today is a delicatessen and bakery (Figure 4). 
After studying with Robert Bunsen at the 
University of Heidelberg (1854-1856), he grad­
uated from and accepted a position 
(1859-1867) at the University of Breslau 
(Breslau Universitiit, then Silesia, Germany; 
now Uniwersytet Wroclawski, Poland) (Figure 
5). Here he drafted his first crude system by 
grouping 28 elements, which he included in his 
textbook Die modernen Theorien der Chemie 
(Modern Theories of Chemistry).6 In 1866 he 
assumed an inorganic professorship at the 
Forstakademie (Forestry Academy; now the 
lnstitut fur Forstwirtschaft, Forestry Institute) in 
Eberswalde, Germany. The original building 
where he worked exists today (Figure 6). At 
Eberswalde, Meyer completed his first Periodic 
Table including 53 elements.' He did not pub­
lish this table at Eberswalde, but left it to his 
successor, Adolf Remele (1839-1915), when 
he left for the Karlsruhe Polytechnicum 
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PERIOOIC TABLE OF THE ELENENTS 
- - (Mendeleev, 1871) -
Row 1 2 3 4 5 6 7 8 I 

RaO RO Ra03 R<>l Ria. RO. Ra07 RO. 
Rl-h Rtb _RH 

1 H 
(1) ....---"'----. 

2 u Be B c N 0 F 
(7) (9A) (11) (12) (14) (16) (19) 

3 Na Mg Al Si p s Cl 
(23) (24) (77.3) (2B) (31) (32) (35.5) 

4 K Ca "eka8' Ti v Cr Mn Fe Co Ni 
(39) (40) (447) (48) (51) (52) (55) (56) (59) (59) 

cu Zn ·- ~~ 

5 
~ ~ 

(63) (66) (68?) (72?) 

6 Rb Sr y Zr 
(85) (87) (88) (90) 

As Se Br 
(75) (78) (80) 

Nb Mo 
(94) (96) (100?) 

Ru Rh 
(104) (104) 

Pd 
(106) 

Figure 3. lmportant sites associated with Meyer (in Gennany) and 
Mendeleev (in Russia). At the time, Breslau was a part of Silesia, 
Gen11any. Tobolsk, the birthplace of Mendeleev, is located across the 
Urals i11 Southern Siberia. 

7 Ag Cd In Sn Sb Te I 
(108) (112) (113) (118) (122) (125) (127) 

8 Cs Ba Di ~ 
(133) (137) (138) (140) 

9 

10 El I.a Ta w Os Ir pt 
(178) (180) (182) (184) (195) (197) (198) 

11 AJJ Hg Tl Pb Bi 
(199) (3Xl) (204) (2lJ7) (311) 

12 lb JJ ' (231) (7AO) 

Figure 2. Mendeleev's Periodic Table, 1871, appearing two years after his initial system­
ization.3 By now, valence was being used to help decide the fine points of the element 
placements: Mendeleev assumed that the oxide of beryllium was BeO, the oxide of indium 
was In203, and the oxide of uranium was U03. The atomic weight of tellurium was 
variable and uncertain; Mendeleev chose a value that showed iodine's greater than 
tellurium's, although subsequent work established the opposite. The elements that are 
misplaced are italicized/underlined. "Di" was the symbol for didymium, which was later 
shown to be a mixture of Pr and Nd. Mendeleev boldly predicted at least three new 
elements with specific properties: eka-boron, eka aluminum, and eka-silicon. These 
elements were discovered less than 20 years later. Note that the entire column of inert 
gases is missing; these had not yet been discovered and recognized as elements. (Fonnat 
of the table is modified by the authors for clarity.) 

Figure 4. Birthplace of Meyer in Varel, now a bakery (Obemstrasse 
10, Varel, Germany, N 53° 23.71E08° 08.40). Historical sites 
associated with Lothar Meyer (in contrast to Dimitri Mendeleev) are 
rare. Other than his birthplace public recognition of Meyer is a 
geology building ("Lothar-Meyer-Bau," 56 Wilhelmstrasse Ti.ibingen, 
Germany, N 48' 31.68 E 09' 03.82) at his final university [not 
illustrated]. 

(fechnische Hochschule) in 1868. (Figure 7) In 
Karlsruhe he published his classical paper"Die 
Natur der chemischen Elemente als Function 
ihrer Atomgewichte" ("The Nature of Chemical 
Elements as a Function of their Atomic 
Weights") where he organized 56 elements.' 
Even though he had originally formulated his 
Periodic System before Mendeleev (who had 
just published his system the previous year), he 
modestly stated that his system was"essential­
ly identical" to that of Mendeleev with" no claim 
for originality."' In 1876 he became a professor 
of chemistry at the University ofTiibingen, and 
quietly lived out his professional life until his 
sudden death in 1895.5 

It is curious that Meyer is mentioned only 
briefly in the websites of Breslau University, 
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Eberswalde Forestry Institute, and Karlsruhe 
University, and no plaques or monuments hon­
oring him can be found at these institutions. 
For example, if one visits Karlsruhe, one can 
find plaques, a statue, and a Horsaal Oecture 
hall) honoring Heinrich Rudolf Hertz 
(1857-1894), the first to produce radio waves 
artificially, and a monument and street honor­
ing the memory of the Nobel Laureate Fritz 
Haber (1868-1934), the discoverer of ammonia 
synthesis-but there is no public recognition of 
Meyer. 

Rediscovering Mendeleev (see Figure 3). 
In contrast to Meyer, Mendeleev is generously 
honored by memorials. In Tobolsk, his birth­
place and school still exist (Figure 8). In the new 
section ofTobolsk, a huge monument has been 

erected in his honor (Figure 9). As the denizens 
of Tobolsk attest, other historical sites include 
the church Mendeleev's family attended, the 
location of the old Mendeleev home (now 
gone), the burial sites of Mendeleev's family, 
and an exhibit on Mendeleev in the Kremlin 
museum overlooking the old town ofTobolsk. 

When the health of Mendeleev's father 
began to fail, his mother provided the family 
income by managing a glass factory at the 
neighboring village of Verkhniye Aremzyany 
(Figure 10). His father died in 1847, and the 
glass factory burned down in 1848. His mother, 
determined that Mendeleev would continue his 
education, took him over the Urals by horse­
driven telega to Moscow, where he was rejected 
because he was"not from the Moscow district, 
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Figure 5. Breslau University in the 19th century and today: (Breslau 
Universitiit, upper), where Meyer drew his first drafts of the Periodic System; 
today (lower) Uniwersytet Wroclawski, pl. Uniwersytecki 1, 50-137 Wroclaw 
(N 51 ° 06.83 E 17° 01.99). 

Figure 6. ~berswalde Forestry Academy. When Meyer was here, there was only 
one building (upper); today, this building (lower) has been remodeled and serves 
as the main building (Alte Schickler'sche Gebiiude, 3 Schlickerstrasse, 
Eberswalde, Germany, N 52° 49.95 E 13° 49.07) of a multicampus university. 
At the entrance of this building are inscribed the words: "Den Wald zu pflegenl 
Bringt Allen Segen"("Preserving the forests/Brings blessings to all"). Inside are 
several classrooms and a historic museum. There is no mention of Meyer in the 
museum except for a brief note that he was professor of mineralogy from 
1866-1868. (Note 5). Outside of town is a grand botanical garden with many 
species of trees collected from the world (1. 7 km southwest). 

but from Siberia." Stubbornly, his mother con­
tinued on to St. Petersburg where a friend pro­
vided a vital personal connection, allowing her 
son Dmitri to matriculate at St. Petersburg 
University. After his education in St. Petersburg, 
he worked with H.-V. Regnault (Paris) and 
Bunsen (Heidelberg) (1859-1861), then 
returned to St. Petersburg for a position in 
chemistry in 1861. Here he developed his 
Periodic Table and published it in Osnovy Khimii 
(Principles of Chemistry)9 and Russian10 and 
German" journals. Because of political disputes 
and his sympathy for students' protests, which 
gained disfavor with the university administra­
tion, he left the university in 1890 and became 
director of the National Bureau of Weights and 
Measures in St. Petersburg in 1893. 

In St. Petersburg (Figure 11), it is fascinating 
not only to visit the classical tourist sites such as 
the Hermitage and Peter and Paul Fortress, but 
also to wander about the streets reading his­
toric plaques and memorials devoted to Peter 
the Great, Lenin, Nabokov, Dostoevski, 
Borodin, etc. (Note 3). Two main sites in the city 
are devoted to Mendeleev. At the St. Petersburg 
University on Vasilyevsky Island, an elaborate 
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museum devoted to Mendeleev is maintained, 
developed from his original office (Figure 12). 
In this museum can be found many paintings, 
photographs, original furniture, exhibits of his 
contributions to Russian technology (mining, 
ships, agriculture and farming, etc.), personal 
memorabilia (including his suitcases, which he 
constructed as a hobby), and other interesting 
items such as the tablecloth covered with auto­
graphs of visiting scientists. Portraits on the 
wall include not only Mendeleev and his fami­
ly, but also the "famous scientists" who discov­
ered Mendeleev's predicted elements: Lecoq de 
Boisbaudran (1838-1912), gallium; Lars Fredrik 
Nilson (1840-1890), scandium; and Oemens 
Alexander Winkler (1838-1904), germanium. 
Of particular historical interest is the lectern 
where Mendeleev played "chemical solitaire" 
with his" element" cards; he preferred to stand 
as he reshuffled and reordered the cards of the 
known 63 elements until he arrived at a pattern 
that appealed to him. He came upon his final 
arrangement on a day when he was frantically 
trying to meet a deadline for his publisher 
before he had to dash off for a tour of the 
cheese industry atTver.12 

When Mendeleev became director of chief 
of the Bureau of Weights and Measures in 1893, 
Russia was no further along in introducing the 
metric system than it had been early in the 19th 
century, and he vigorously worked to modern­
ize Russian technology." Next to the Bureau 
today is a statue of Mendeleev (Figure 13) and 
a huge, permanent Periodic Table on the wall of 
the adjacent building (Figure 14). Beside the 
Periodic Table is posted Mendeleev's dictum 
"Nayuka nachinayetsya styechpor, kak nachi­
nayut izmyeryats" ("Science begins then, when 
one starts to measure"). (Note 4). 

Lomonosov, the "Father of Russian 
Chemistry." Walking down the beautiful tree­
lined boulevard from the Mendeleev Museum 
(Mendeleevskaya Liniya), one passes the 
Russian Academy of Science building and the 
imposing statue of Mikhail Vasilyevich 
Lomonosov (1711-1765), the "Father ofRussian 
Science" (Figure 15). Lomonosov joined the 
University of St. Petersburg in 1741 where he 
became professor of chemistry and, eventually, 
rector of the entire university. Lomonosov 
anticipated some of the work of Lavoisier and 
rejected the philosophy of phlogiston;" some-
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Figure 7. Karlsmhe Universitiit. This is the original building (12 Kaisserstrasse, 
Karlsmhe, Gennany, N 49° 00.56 E 08° 24.72), dating from 1825. Meyer worked in 
the left wing, built in 1836. This is 0.8 km west of the Stiindehaus, the site of the 
1860 Chemical Congress.' The university campus now sprawls northward over an 
extensive area (on the other side of the original building). 

Figure 8. Mendeleev's birthplace (upper) and school (lower) in the old 
section ofTobolsk, Siberia. His birthplace (Ulitza Rozhi Lyuksemburg 11; 
N 58° 11.74 E 68° 15.16) was once a hospital but is now in disrepair 
and is a nursing home. The "gymnasium" (Ulitza Rozhi Lyuksemburg 
10; N 58° 11.81 E 68° 15.11) is now a pedagogical institute. 

Figure 9. Monument to Mendeleev in the modern 
section ofTobolsk, Siberia (Komsomol Prospectus 
and Mendeleyev's Prospectus; N 58° 13.64 E 68° 
16.58). 

times the law of conservation of mass is infor­
mally tenned the "Lomonosov-Lavoisier law." 
For a scientist in the 18th century, he had a 
remarkably modem view of gases-he thought 
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air was composed of hard molecules and that 
heat was simply "molecules in motion."" In 
1749 he constructed the first chemistry labora­
tory for student training, long before Giessen." 
Lomonosqv had broad interests; he suggested 
Venus had an atmosphere, recorded the freez­
ing point of mercury, developed vivid colors for 
stained glass, and performed pioneer work in 
anthropology, geology, mineralogy, literature, 
and education. Far removed from the scientific 
centers in western Europe, however, this poly­
math remained relatively unknown despite his 
advanced concepts. 

A Souvenir from St. Petersburg. Although 
Mendeleev made many technological contribu­
tions to Russian technology, one of the most 
important was to the vodka industry, which he 
standardized. In St. Petersburg, a local vodka is 
produced called "Mendeleev Vodka." The 
authors were able to bring back to the U.S. a 
bottle of this vodka (Figure 16), which now 
resides in the authors' element collection. O 
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Figure 10. (Upper) Verkniye Aremzyany (25 km northeast ofTobolsk, N 58°, 
18. 71 E 68° 35.45) was where Mendeleev lived as a youth after his fathers 
death in 1847. (Lower) In the museum in the Kremlin ofTobolsk are displayed 
items manufachired in the glass factory, which Mendeleev's ~other managed, 
and which burned down in 1848. Here Mendeleev learned his rudimentary 
chemistry by observing the preparation of various colored glass. (Courtesy, 
Tobolsk Tourist Bureau). 

Figure 11. Sites in St. Petersburg, Russia, founded by Peter the Grea'. in 1703 
(known as Leningrad during the Communist years). As the Neva River flows 
westward toward the Baltic Sea (6 km away), it splits at Vasilyevsky Island. 
Foremost among tourist sites are included the Peter and Paul Fortress (A) and 
the Hermitage (B). St. Petersburg University on Vasilyevskij Island (C) is full of 
history and includes the Mendeleev Museum. At the Technological Inshtute (D) 
one can view Mendeleev's statue, the largest Periodic Table, and the Metrologzcal 
Museum. Lomonosov is honored at the university (statue, C) and at the 
Lomonosov Square (bust, E). Train visitors arrive from Helsinki at the Finland 
Train Station (F) or from the south at the Moscow Train Station (G). . 

Notes. 
Note 1. Although Mendeleev and Meyer 

were the first officially recognized scientists to 
discover the Periodic Law, there were others 
who developed an organizational scheme of 
the elements shortly after the Karlsruhe 
Conference.' J. W. Sprosen has proposed six 
independent discoverers of the Periodic Law:" 
in addition to Mendeleev and Meyer, he 
includes Alexandre-Emile Beguyer de 
Chancourtois (1820-1886), John Alexander 
Reina Newlands (1837-1898), William Odling 
(1829-1921), and Gustavus Detlef Hinrichs 
(1836-1923). These six scientists have been 
ranked by Sprosen on the basis of completion 
and depth of understanding:2 First come 
Mendeleev and Meyer, who deeply understood 
the role of the trends in valence and physical 
properties in the Periodic organization. Next 
come de Chancourtois, a geologist at the Ecole 
des mines in Paris, who discovered the"Telluric 
Screw," which helped explain correlations in 
mineral compositions; and Newlands, 
University College (London), who recognized 
the Law of Octaves, where chemical properties 
cycled in groups of eight. Next come Odling, 
Oxford University, who proposed a cardinal 
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sequence of the elements but left no room for 
undiscovered elements; and Hinrichs, 
University of Iowa, who was more interested in 
relationships among similar elements. Johann 
Wolfgang Dobereiner (1780--1849), the discov­
erer of the"Law ofTriads" several decades earli­
er, will be visited in a future HEXAGON article. 

Note 2. It is impossible to do justice in this 
brief article to the enormous and lasting contri­
butions of Meyer and Mendeleev, whose 
insights and discoveries are embodied in the 
Periodic Table displayed in every chemistry 
classroom. The literature abounds with works 
devoted to detailed discussion of their work. 
For a beginning source, the reader is referred to 
the treatise produced by the International 
Conference of the Periodic Table in 2003.2 Two 
excellent biographies of Mendeleev are A Well­
Ordered Thing. Dimitrii Mendeleev and the 
Shadow of the Periodic Table by Michael D. 
Gordin'3 and Mendeleyev. The Story of a Great 
Scientist by Daniel Q. Posin.'8 The first biogra­
phy is a cerebral and deep treatment of the 
philosophies of Mendeleev and the complex 
interplay of social, political, and scientific histo­
ry. The second book is written in the genre of a 
historical novel that allows the reader to relive 

vicariously the joys and tribulations o( 
Mendeleev-but in which "every factual event 
is accurate."18 

Note 3. As one wanders about the historic 
sites in St. Petersburg identifying historical 
sites, one must cope with the written language 
and Russian alphabet in order to navigate and 
understand. For anyone wishing to travel to 
these Russian sites, Cyrillic equivalents and 
translations of streets and signs are available 
from the authors. 

Note 4. Mendeleev owned a dacha at 
Boblovo, where he frequently retreated from 
the university bustle and where he conducted 
agricultural experiments. Today the site is 
"Museum-Estate"Boblovo (19 km east of Klin, 
81 km northwest of Moscow, N 56° 22.80 E 37° 
00.88), where are collected papers and other 
personal possessions of Mendeleev. 
Mendeleev's daughter, Lyubov Dmitrievna 
Mendeleeva (1882-1939), married in 1903 the 
famous Russian poet Alexander 
Aleksandrovich Blok (1880--1921), whose home 
was located at Shakhmatovo nearby. Lyubov 
was an amateur drama actress and at one point 
worked with Vsevolod Meyerhold, a famous 
Russian theatre director. Her stage name was 
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Figure 13. Statue of 
Mendeleev in St. Petersburg 
(19 Moskovsky Prospect; N 
59° 55.08 E 30° 19.05), next 
to the Metrology Institute 
and across the street from 
the Technological Institute 
(at the corner of Moskovsky 
Pr. and Zagorodny Pr.). 
This is 2.8 km south of the 
Mendeleev Museum. 

Figure 14. Above Mendeleev's statue is the expansive Periodic Table dedicated in 1936, arguably the largest pennanent Periodic Table 
in the world, measuring 68.2 square meters. 19 

Figure 12. (Left) Mendeleev Museum in St. Petersburg, Russia (2, Mende/eevskaya Liniya; N 59° 56.50 E 
30° 17.98). Inside, (upper right) are included his desk, but more importantly, the lectern (lower right) where 
Mendeleev fonnu/ated his Periodic Table. 
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Basargina. In the late 1920s she became inter­
ested in classical ballet and wrote an excellent 
treatise on the history of the classical dance 
technique, published until many years after her 
death (1987) in Russia. 

Note 5. Inside the Eberswalde Exhibit a pho­
tograph exists of the faculty of six (dated 1870, 
two years after Meyer departed), and includes 
A[dolf] Remele [1839-1915). who succeeded 
Meyer. It was to Remele that Meyer handed 
over his unpublished Periodic Table in July 
1868.7 

Note 6. The authors have noticed that east of 
the Rhine River, sometimes wall Periodic Tables 
in classrooms still inscribe "Ku" instead of "Rf" 
for element 104. 
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Figure 15. Stah1e of M. V Lomonosov, 150 meters 
southeast of the Mendeleev Museum at the comer 
of Mendeleeuskaya Liniya and Univcrsitetskaya 
Naberezhnaya (N 59° 56.43 E 30° 18.10), at the 
south edge of the university. There is also a bust of 
this famous scientist at Lomonosov Square 
(Ploshod Lomonosova, N 59° 55.85 E 30° 19.99, 
2.0 km southeast), and a line of"Lomonosov 
buildings" extends eastward from the university 
taward the Vasilyeusky Island Split (including the 
"Lomonosov {anthropology] Museum"). 

Figure 16. (Left) Bottle of Mendeleev Vodka, a local product of St. Petersburg. (Right) A portion of the 
Periodic Table is printed on the label. Originally proposed Russian names are used for some of the 
elen1ents-for example, "kurchatovium" ("Ku") instead of"mtherfordium" ("Rf') for element 104- to honor 
the Russian instead of the British scientist. (Note 6). 

SUMMER 2007 

FREE ELECTRONS 

Mark E. FERGUSON, Alpha Sigma 
2003, is working for ExxonMobile Research 
& Engineering Company in Fairfax, 
Virginia. 

George Hamilton KING, Beta Omega 
1984, was admitted to practice before the 
United States Patent and Trademark Office 
in 2006. 

James M. SMITH, Alpha Sigma 1932, 
turned 94 years old in December of 2006. 
He is still active as vice president of the 
Ozark Humane Society and Treasurer of 
the Foundation. 

John G. TAYLOR, Alpha Sigma 1982, 
moved back to Texarkana, Arkansas, in 
2006. He started his own business, Taylor & 
Associates. His son, Zachary, is now 13. 

Jennifer WARD, Beta Delta 1997, mar­
ried Craig Whalen on ovember 18, 2006. 
Jennifer is a strategic buyer for Hallmark 
Cards, Inc. in Lawrence, Kansas. 

Note to COntrtbutors 
The number of digital images being 
contributed to The HEXAGON is 
starting to increase, and we all 
certainly appreciate the added 
visual appeal of pictures to 
accompany our articles. However, 
as you are able, please use 
megapixel cameras with the 
highest resolution setting ( equiva­
lent to a minimum of 300 dpi, and 
preferably 600 dpi in an accessible 
format such as .tif). The quality of 
the image is severely limited with 
the 72 dpi settings that are usual 
for displaying images on the web. 
We can work a little magic on 
low- resolution pictures, but too 
much of this and the quality of the 
publication suffers. We are always 
happy to receive copies of 
photographs taken by conventional 
chemical methods. 
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