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Abstract

The purpose of this package is to provide the Periodic Table of Elements in
a simple way. It relies on pgf/TikZ to offer a full or partial periodic table
with a variety of options and displaying the desired data. The data available,
from all the actual 118 elements, is: atomic number, element name, chemical
symbol, relative atomic mass, standard relative atomic mass, radioactivity,
atomic radius (empirycal), covalente radius, ionic radius, first ionization energy,
electronegativity (Pauling), electroaffinity, oxidation states, melting point (in
Kelvin and Celsius degrees), boiling point (in Kelvin and Celsius degrees),
electron distribuition, electronic configuration (increasing n and increasing n + ),
density, specific heat capacity, thermal condutivity, lattice structure, lattice con-
stants (a, b, c and c/a ratio), discovery year, discovery country and visible range
spectral lines. It is possible to get the Periodic Table in six languages: English,
French, German, Portuguese (from Portugal and from Brazil), Spanish and Italian.
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pgf-PeriodicTable 2.0.1 Installation and usage

Installation and usage

pgf-PeriodicTable is placed under the terms of the ITEX Project Public License, ver-
sion 1.3 or later (http://www.latex-project.org/Ippl.txt). pgf-PeriodicTable loads and
only requires the TikZ package.

You need to put the package files (pgf-PeriodicTable.sty & friends) in a location where
PDFETEX, LualdTEX or XeRTgX can find them. According to the TDS conventions this
may be a subdirectory named tex/latex/pgf-PeriodicTable/ or tex/latex/misc/ in your
(site specific) installation tree (insert your appropriate directory delimiter instead of /, if
needed).

If you are using PDFIETEX, LualdTEX or XeBTEX you can just simply include the style file
without any option via the \usepackage command, \usepackage{pgf-PeriodicTable}

It can also be loaded with one option to select the desired language:
\usepackage[language flag]{pgf-PeriodicTablel}

The language flags available are:
v en for English (default),
v fr for French,
v de for German,
v pt for Portuguese (Portugal),
v br for Portuguese (Brazil),
v es for Spanish and

v it for Italian.
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The data

The data

The data available in pgf-PeriodicTable was mainly compiled with selected and filtered
data from Wikipedia, taken from November 2021 to July 2022.

Ar Relative Atomic Mass (Wikidata @09/jan/2022)
Arstar Standard Relative STANDARD ATOMIC WEIGHTS 2021, Commission on Iso-

Atomic Mass topic Abundances and Atomic Weights,

© CIAAW, 2007-2022
(https://ciaaw.org/impressum.htm)

radio Radioactivity (gperiodic-3.0.3, Dec 26 2018)
R Atomic Radius pm Calculated (Wikidata @04/jul/2022)
Rcov Covalente Radius pm Single bond, Wikidata @04/jul/2022)
Rion Ionic Radius pm (Wikidata @04/jul/2022)
Ei First Ionization Energy | kJ . mol—! (Wikidata @04/jul/2022)
eneg Electronegativity (Wikidata @04/jul/2022)

(Pauling)
eaff Electroaffinity kJ - mol™1 (Wikidata @04/jul/2022)
(0] Oxidation States (Wikidata @09/jan/2022)
Tmelt Melting Point K at standard pressure (Wikidata @21/dez/2021)
TmeltC Melting Point °C at standard pressure (Wikidata @21/dez/2021)
Tboil Boiling Point K at standard pressure (Wikidata @21/dez/2021)
TboilC Boiling Point °C at standard pressure (Wikidata @21/dez/2021)
eDist Electron Distribution (Wikidata @01/nov/2021)
eConfign Electronic Configura- (Wikidata @01/nov/2021)

tion (increasing n)
eConfign Electronic Configura- (Wikidata @01/nov/2021)

tion (increasing n + ¢)
d Density g - dm~2 for gases physical state at 25°C, 1 atm (Wikidata @01/nov/2021)

g - cm 2 all other physical
states

Cp ipeciﬁc heat capac- J-mol~ . K1 at 25°C and 100 kPa (Wikidata @20/nov/2021)

ity
kT Thermal Conductivity W.-m1.K ! at 25°C (Wikidata @21/nov/2021)
Is Lattice Structure (Wikidata @20/dez/2021 and University of Bielefeld)
Isa Lattice constant: a pm (University of Bielefeld @21/dez/2021)
Isb Lattice constant: b pm (University of Bielefeld @21/dez/2021)
Isc Lattice constant: c Bl (University of Bielefeld @21/dez/2021)
Isca Lattice c/a ratio Calculated from available data and rounded to two digits
DiscY Discover Year (Wikidata @22/dez/2021)
DiscC Discover Country (Wikidata @22/dez/2021)
spectra Visible range spectral Elements spectrum made with \pgfspectra.

lines See the pgf-spectra manual for more details

The utilization of the acronyms will be explained in Designing cells with \pgfPTbuildcell.
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The commands

The commands to achieve the Periodic Table of Elements are:

e \pgfPT or \pgfPT[options list] — draws a full or partial graphical Periodic Table con-
trolled by the optional keys.

\pgfPTstyle[options list] - sets the global style for the Periodic Table.

\pgfPTresetstyle - resets the style for the Periodic Table with the default values.

\pgfPTbuildcell(nrows,ncolumns)[entries] - builds the contents of each cell in the
Periodic Table.

\pgfPTresetcell — resets the cell to its default layout.

\pgfPTbuildcellstyle{name}(nrows,ncolumns)[entries] — builds the contents of each
cell in the Periodic Table and stores it in a named style.

\pgfPTpreviewcell or \pgfPTpreviewcell[scale factor] - preview the last unnamed
built cell with an optional scale factor. If no cells have yet been built, the default cell
is shown.

\pgfPTpreviewcellstyle{name} or \pgfPTpreviewcellstyle[scale factor]{name} - pre-
view the named builded cell with an optional scale factor.

\pgfPTnewcolorscheme[trailing color]{name}{color list} — makes a color scheme to
fill the cells along the Periodic Table.

\pgfPTnewZlist{name} - create a user defined atomic numbers (Z) named list.

\pgfPTsetLanguage{language flag} - globally change the default language.

» Utilization of \pgfPT

Use this command to draw the Periodic Table of Elements in the language selected at
package inclusion (\usepackage [language flag]{pgf-PeriodicTablel}):

\pgfPT

Periodic Table of Elements

%] 62
Nd Rim S

&) 101

INp! K Fim| el
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This command can also be used with options - as described in section Options for \pgfPT:
creating a «Periodic Table» — to modify, for instance, the font of the Periodic Table or the
colors of the cells:

\pgfPT[font=pnc,back color scheme=MNM]

Periodic Table of Elements

1 18
a
1| H A & He
hydrogen CS o helium
1.008 2 ~ e 13 14 15 16 17 40026
E H Ar
9| Li Be 2 Aomic Number Ne
P Ealationete fmm || =
694 90122 et Retative Atomic Mass
3| Na Mg

magnesium
24.305

phosphorus
30974

4 Kr
potassium gallium
39.098 69.723
5 Xe
fdl et o
85.468 87.62 88.906 91.224 92.906 95.95 98] 101.07 102.91 106.42 107.87 11241 114.82 118.71 121.76 126.9 131.29
¢/ Cs | Ba | | BEf | Ta | W |Re | Os | Ir | Pt | Au | Hg | T | Pb | Bi | Po | Af
132.91 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 209] [210]
[X] 112 ;
7 actinoids S Ts
francium radium i dubnium seaborgium. ‘bohrium ‘hassium ‘meitnerium i roentgenium | copernicium | nihonium flerovium moscovium | livermorium | tennessine | oganesson
[223] 1226] 1267) 1268] 2691 1270] 1270) 278] 1281) 1282] (285] 1286] 1289] 290] 1293] 1294) 1294)
lanthanum cerium i neodymium | promethium | samarium europium | gadolinium terbium dysprosium ‘holmium ‘erbium thulium ytterbium Tutetium
138.91 140.12 140.91 144.24 1145] 150.36 151.96 157.25 158.93 162.5 164.93 167.26 168.93 173.05 174.97
actinium thorium | protactinium|  uranium neptunium | plutonium | americium curium berkelium | californium | einsteinium fermium nobelium | lawrencium
(227 232,04 231.04 23803 12371 [244) (243) 1247) [247) 251) 1252] 257) 258] 1259] [266]
» Utilization of \pgfPTstyle[options list]
This command globally sets a style for the Periodic Table:
\pgfPTstyle[font=ptm,IUPAC=false,show title=false]
1 18
1| H
et
1.008 2

N

potassium
39098

rubidium
85468

13291

francium
1223]

Be

beryllium
0122

Mg

magnesium
24305

caleium
40078

strontium
8762

galliom
09723

Si
silcon
28085

{Finn

% 101

&%) 102

Vil

%)

ND
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It is possible to locally override the global style defined:

1

1 H
B
ol L | Be

lithium beryllium,
694 90122

potassium | caleium

39098 40078

rubidiom | strontium

87162

cacsium barium
13291

\pgfPT[show title]

Periodic Table of Elements

galliom
9723

i

» Utilization of \pgfPTresetstyle
This command resets the style used in the Periodic Table to default values:

\pgfPTresetstyle

berylium

magnesium

strontium
87.62

francium radium

223) 226]

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol
N: Namo

9.0122 Ar: Relative Atomic Mass.

\pgfPT

Periodic Table of Elements

siicon
8.085

germanium
7263

101 )

[id)
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» Utilization of \pgfPTbuildcell(nrows,ncolumns)[entries]

With \pgfPTbuildcell it is possible to customize the elementar cell of the Periodic Table.
Each cell is built on the given number of rows and number of columns. After that,
each entry is constructed according to the structure row;column;what or initial row-final
row;initial column-final column;what.

v The first syntax - row;column;what - puts «what» in the «row» row and in the
«column» column with the height of one row and the width of one column:
- for example, 1;1;Z puts the atomic number Z in row 1 and column 1, witch actually
corresponds to a box anchored to the top left corner of the cell and that goes below
and to the right of that corner.

v The second syntax - initial row-final row;initial column-final column;what - puts
«what» from «initial row» to «final row» with the height of final row—initial row+1
and from «initial column» to «final column» with the width of final column —
initial column + 1. It is important to keep in mind that when using this syntax
the row and column could have any value between 1 and number of rows and
number of columns, respectively.

- for example, 1;1-2.1;Z puts the atomic number Z in row 1 with the height of one
row and from column 1 to column 2.1, with the width of 2.1 x column. Note that in
this example the two syntaxes are mixed up.

The default cell of the Periodic Table is constructed with the command:

\pgfPTbuildcell(5,3)% 5 rows by 3 columns
[(1;1-2;2),(1;3;radio),(2-3;1.5-2.5;CS),(4;1-3;name),(5;1-3;Ar)]

» Utilization of \pgfPTresetcell
The \pgfPTresetcell resets the cell to its default layout.

» Utilization of \pgfPTbuildcellstyle{name}(nrows,ncol...)[entr...]

The \pgfPTbuildcellstyle command works like \pgfPTbuildcell, but stores the cell style un-
der the name provided. It is only used when called via the cell style passed as an option
to \pgfPT. Otherwise it remains unavailable, unlike the \pgfPTbuildcell command which
immediately affects the cells of the Periodic Table.

» Utilization of \pgfPTpreviewcell

The main purpose of this command is to show the built cell for debugging.
With \pgfPTpreviewcell you can preview the last unnamed built cell with an optional scale
factor. If no cells have yet been built, the default cell is shown.

\pgfPTpreviewcell

Using the last cell built

The build command:
\pgfPTbuildcell(5,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;Ar)]

1 2 3
z rdio

v oRw N e
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pgf-PeriodicTable 2.0.1 The commands

\pgfPTbuildcell(8,3)% 8 rows by 3 columns
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4-5;1-3;name), (6;1-3;spectra),(7;1-
3;DiscC),(8;1-3;DiscY)]

\pgfPTpreviewcell[1.8]

Using the last cell built

The build command:

\pgfPTbuildcell(8,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4-5;1-3;name),(6;1-3;spectra),(7;1-3;DiscC),(8;1-3;DiscY)]

1 2 3
75 I radio

-

name

spectra

DiscC

® N U R W N e

DiscY

scale 1.8:1

» Utilization of \pgfPTpreviewcellstyle{name}
This previews a named cell, again with the optional scale factor.

\pgfPTpreviewcellstyle{myname}

User style myname doesn’t exist!

\pgfPTbuilcellstyle{myname}(5,3)% 5 rows by 3 columns
[(1;1-2;Z),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;Ar*)]
\pgfPTpreviewcellstyle[2]{myname}

User style myname

The build command:

\pgfPTbuildcell(5,3)%

[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;Ar*)]
1 2 3

Z radio

Cs

name

ua A W N =

Arstar

scale 2:1

» Utilization of \pgfPTnewColorScheme{name}{color list}

Use this command to create a color scheme for cells in the Periodic Table. It has two
mandatory arguments - name and color list - and an optional argument - trailing color.

The name is used to identify the color scheme. The color list is a comma-separated list of
red, green and blue values written as r/g/b, defined in ascending order of Z and starting
at Z=1. The optional argument trailing color is appended to the end of the list and is
used for all cells starting from this point on. It also has the form r/g/b and its default
value is 1/1/1 (white).
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pgf-PeriodicTable 2.0.1 The commands

\pgfPTnewColorScheme{myname}{.5/.5/.5,1/0/0,0/1/0,0/0/1}
\pgfPT[back color scheme=myname]

Periodic Table of Elements

z e ior
cs - At
Deamark
N =
s Ed 14 15 16 17
cg Germany 6
T3y
= Mo East C N (] F
2: Atomic Number 1 pers
Ra: Radioactive 14 Romania carbon nitrogen oxygen fiuorine
&8 Chemical Symbol
K" L] s
Jon Spactrum
2 Country of Discovery 37508C B
V4 Voot of iscovery )
Si
3 magnesium auminum | siicon chiorine
3 4 5 6 7 8 9 11 12
Sc Ti v Cr Mn Fe Co Cu Zn
4 scandium | ftanium | vanadium | chromium | manganese iron cobalt copper zinc germanium | arsenic bromine
== = = == - == = i
1830 2000BC 1746 1886
Nb Ru Cd
5 yitrium niobium | molybdenum | technetium | ruthenium | rhodium sitver cadmium tellurium
—
+ =
1751 1 1817
Ta w Hg
6| caesium barium | [anthanoids | hafnium tantalum | tungsten rhenium mercury thallium polonium | astatine
o mm mm
- = - S = [}
1860 1783 1925 1861 3800BC 1898 1940
58 53-10 o 0c S @ S s
Fr Bh Nk Fl Lv Ts
7| trancium radium actinoids | rutherfordium | dubnium | seaborgium | bohrium hassium | meitnerium roentgenium | copernicium | ninonium | flerovium | moscovium | fivermorium | tennessine | oganesson
- - - - - - - - - - - -
I 1969 | | 1974 | 1981 | 1984 | 1982 | 1904 | 1994 | 1996 | 2004 | 1998 | 2003 | 2000 | 2009 | 2002 |
s 2 g m 2 o
La Ce Pr Nd Pm Sm Eu Gd Th Ho Er Tm Yb Lu
6| tanthanum | cerivm neodymium | promethium | samarium | europium | gadolinium | terbium | dysprosium | holmium | erbium thaiom | ytterbiom | lutetium
= e mm - e = == == = = = e o
1885 18 1925 1879 1880 16a3 1886 1878 1643 167 1678 1906
5 LR o L 3 3 56 3 3 3 F 100 IR 101 RN <0 3 3
Pa U Np Pu Cm Bl cf Es [Fm d Ne Lr
7 protactinium | uranium | neptunium | plutonium | americium | curium | berkelum | calffornium | einsteinium | fermium | mendelevium | nobelium | lawrencium
amm = m ™ ——
-, = = = = = L =
1980 1988 1952 1952 1 1966 1961

\pgfPTnewColorScheme[.25/.25/.25]{myname}{.5/.5/.5,1/0/0,0/1/0,0/0/1%}
\pgfPTresetcell

\pgfPT[back color scheme=myname,name color=white, Ar color=white,legend back
color=black!30]

Periodic Table of Elements

hydrogen
1.008

L

Na

sodium

potassium
30.008
a7
Rb
ubidiom
85468
B
Cs
cassium
13291
&

Fii

francium

%,

Be
borylium
90122

12
g

Cal
calcium
40078
38
S
strontium
8762
56
Ba
barium
137.33
8

Ra

radium

[226]

Sc
scandium
4,056
)

\

yitrium
88.906
57-71

lanthanoids
89-103

actinoids

La

lanthanum

2: Atomic

Number

CS: Chemical Symbol

i

titanium

Zi
Zircorium

91224
2

Hf

haffium

cerium
14012
% %
Th
thorium
232,04

vanadium

El
Nb.

niobium
92,906

Ta

tantalum
180.95

05 &
Db

dubnium
268]

P

praseodymium

140.91

protactinium
231.04

(odg
Bqud
ossecue

| oyt

Cir
chromium
51.096

Mo

molybdenum
95.95

Nd

dymium

uranium
238.03

manganese

technetium
[08]

&
henium

107
Bh

bohrium

&

Pm
promethium
1145]

&
Np.
neplurium
12371

Os

osmium
190.23

0 &
Hs

Sm
samarium
15036
u &

Pu

plutonium
[244]

Co
cobalt
58,933
45
Rh

thodium
10291

77

i
irdium
19222

109 &
Nt

meitnerium

Eu

europium
151.96
&%

Am

amer
[243]

9

m

58.693
45

Pd

palladium
106.42
78

Pt
platinum
&
Ds

darmstadtium

110

Gd
gadolinium
157.25
9% 3
Cm
curiom
[247)

Cu
copper
63546

Ag
10787

Au

gold
196.97

111 X
Rg

Th
torbium.
158.93

97, 3
Bk
berkelum

[247]

Zn

zinc
65.38
a8

Cd

cadmium
1241
80

mercury
200,59

112 X

&
Cn

cop
[285]

Dy
dysprosium
1625

3
Cf
calfornium

251)

%

aluminium

]
Ga
galium
69723
a9
In
indium
11482
81

i

thallium

&

Nh

nihonium

holmium
164.93
9
=
sinsteinium
1252]

carbon
1201

Fl

flerovium

Ei
eroium
167.26

100 &
Fm

fermium

[257]

nitrogen
14.007
15

P

phosphorus
30.974

antimony
121.76

Tm

thuiium
168.93
101 %
Id
flevium
[258]

oxygen
15.999

S

sulfur

Se

elenium

tellurium
1276
84

P,

polonium
1209]
116

L

fivermorium

Vb
ytterbium
173.05
102
No
nobelium
[259]

& 1

[
18.998

17

chlorine

bromine
79.904

fodine.

At
astatine
1210]
7%

lutetiom
17497
08 &
Lr
awrencium
266

helium
4.0026

argon
39.95

krypton
83.798
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pgf-PeriodicTable 2.0.1 The commands

There are a few color schemes predefined:
v default, the default built-in color scheme, which is loaded if no value is passed to the back color scheme
key.
v Soft, a soft color pattern for cells, differentiating metals, non metals, semimetals, lanthanides and ac-
tinides.
v"Imol, a color scheme based upon Jmol: an open-source Java viewer for chemical structures in 3D.

v CPK, a color scheme that is based upon the colors of the popular plastic spacefilling models which were
developed by Corey, Pauling and later improved by Kultun.

v"Rasmol and RasmolNew, two color schemes based upon the computer program RasMol.
v Wikipedia, a color scheme built on the Periodic Table of Elements available at Wikipedia.
v MNM, a color pattern which distinguishes between Metals, semimetals and Non Metals.

v PS, a color scheme depicting the Physical State at room temperature.

v Radio, a two color color scheme showing the radioactivity of the elements.

v Blocks, a four colored color scheme showing the s, p, d and f blocks of the Periodic Table.

Writing a color scheme can be painstaking work, so a script is provided for that:

pgf-PeriodicTable ColorScheme Designer

Load a Color Scheme:

Choose File | No file chosen

Update Periodic Table

Choose pgfPTC:  default  |[ Set selected Color Scheme |
Name for the Color Scheme: | myCSname Write CS to file...

pgfPTcolorSchemes.html

» Utilization of \pgfPTnewZlist{name}

This command makes a user defined atomic numbers’ list with the provided name. The list
can be anything that the \foreach loop, defined in the TikZ package, can understand.

For more information on how to use \foreach loop refer to the section Repeating Things: The
Foreach Statement in the pgfmanual.

\pgfPTnewzlist{myzIlist}{1,...,57,72,80,81,...,85}
\pgfPT[Z list=myZlist,IUPAC=false]

Periodic Table of Elements

calcium gallium
40.078 69.723

tellurium
127.6
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» Utilization of \pgfPTsetLanguage{language flag}
This command globally changes the default language of the Periodic Table.

\pgfPTsetLanguage{pt}
\pgfPT

Tabela Periodica dos Elementos

Z: Numero Atomico

S8 Simbolo Guimi

i imbolo Quimico
berilio S

9.0122 Ar: Massa Atomica Relativa

Mg
magnésio aluminio
24.305 26.982

germanio
7263

rubidio | estréncio antiménio
85.468 87.62 121.76

\pgfPTsetLanguage{en}
\pgfPT

Periodic Table of Elements

TIE

2 Atomic Number
CS: Chemical Symbol

lithium berylium Sher
9.0122 Ar: Relative Atomic Mass.

magnesium aluminium | siicon | phosphorus
24.305 26.982 28.085 30974

galium | germanium
69.723 7263

rubidium | strontium
85.468 87.62

francium

[223] [226]

1 101 )

Fm 11l
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pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

Options for \pgfPT: creating a «Periodic Table»

For the commands \pgfPT and \pgfPTstyle there are a set of options available to draw the
Periodic Table or any portion of the Periodic Table, as described below.

The list of options is a comma separated list of any of the following elements:
~ a 'key' or a 'key=value' pair,
» 3 'style' or a 'style=value' pair,

» 3 pseudo style with a proper syntax: 'style={key 1=value 1, key 2=value 2, ..., key
n=value n}', where none of the 'keys' are mandatory.

The options can be divided in two subsets, one that affects the appearance of the entire
Periodic Table, the other that concerns the contents of each cell of the Periodic Table.

I Periodic Table options: keys, styles and pseudo styles

The following options and styles are used to control the Periodic Table as a whole in
various aspects, such as the cell width or cell height, which elements are displayed (Z
list), whether the title or legend are shown - show title or show legend - among others.

= General layout

Z list default: all
Set’s the list of the elements to display in the Periodic Table. It could be a hame or a comma
separated list of atomic numbers, which in turn supports the dots notation as explained in the
section Repeating Things: The Foreach Statement in the pgfmanual.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

13 14 15 16 17
5 5 7 s 5
B G N (o] F
boron carbon nitrogen oxygen fluorine ne
10.81 12011 14.007 15.999 18.998
13| 15 16
Al Sh P S Cl

mmmmmmmm auminium | slicon | phosphorus |  sulfur

26.982 28.085 30.974 32.06

potassium

iu rmaniur rseni bromine
39.008 X X 54938

The possible name is one of the following:
v built-in:
>'all* is equivalent to Z list={1,...,1187%, i.e., all known elements.
>'s', 'p', 'd* or 'f*, for the elements in the corresponding blocks.
> 'sp!, 'spd, for the elements resulting from merging the corresponding blocks.
> 'lanthanoids' or simply 'La, for lanthanoids t.
> 'actinoids' or 'Ac', for actinoids .

>'G1*, 'G1Y, ..., 'G18, which are used, respectively, for the elements of group 1 without hydrogen,
group 1, ..., group 18.

>'P1', ..., 'P7', 'P6*, 'P7*, which are used, respectively, for the elements of the 15 period, ..., 7th
period, 6th period and lanthanoidst, 7th period and actinoids .
T Depending on the value of the IUPAC key, the Lanthanum or Actinium are or are not included.
v any user defined name via \pgfPTnewZlist{name}{list}
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cell width default: 34pt
Sets the width of each base cell of the Periodic Table.

\pgfPT[Z list={1,...,367},cell width=40pt]

Periodic Table of Elements

Tithium beryllium
694 9.0122

sodium aluminium
2299 26.982

potassium calcium galivm germanium
39.098 40,078 69.723

cell height default: 38.25pt
Sets the height of each base cell of the Periodic Table.

\pgfPT[Z list={1,...,36},cell height=50pt]

Periodic Table of Elements

2: Atomic Number
Ra: Radioactiv
CS: Chemical Symbol

lithium berylium
9.0122

iame
Ar: Relative Atomic Mass.

auminium | siicon

magnesium phosphorus
2299 24.305 26.982 28.085 30.974

gallum | germanium | arsenic | selenium
7263

cell size default: 38.25pt
Style to set both the width and the height of each base cell of the Periodic Table.

\pgfPT[Z list={1,...,363},cell size=40pt]

Periodic Table of Elements

lithium
694

beryllium
90122

sodium

2299 28.085

‘germanium
7263

potassium calcium
39.008 40,078
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cell line width default: 0.4pt

Sets the width of the line surrounding the base cell of the Periodic Table.
\pgfPT[Z list={1,...,36},cell line width=2pt]

Periodic Table of Elements

5 6

n
1
13 14
Al
aluminium
26982

Ca
calum
40.078

cell line color default: black
Sets the color of the line surrounding the base cell of the Periodic Table.

\pgfPT[Z list={1,...,36},cell line color=red]

Periodic Table of Elements

berylium
9.0122

magnesium
24305

29 30
Cu Zn
potassium | calcium
39.008 40.078

cell style default: {}

Loads a named cell style, built via \pgfPTbuildcellstyle, to use as a layout for each cell of the Pe-
riodic Table.

\pgfPTbuilcellstyle{myname}(5,3)% 5 rows by 3 columns
[(1;1-2;2),(1;3;ls),(2-3;1.5-2.5;CS),(4;1-3;name),(5;1-3;eConfignl)]
\pgfPT[Z list={1,...,367},cell style=myname]

Periodic Table of Elements

g

magnesium

gallium
a3y
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cell default: {w=34pt,h=38.25pt,Iw=.4pt,Ic=black}
Pseudo style to set the cell width, the cell height, the cell size, the cell line width, the cell line
color and/or the cell style. None of the keys — w, h, s, Iw, Ic and style — are mandatory.

[ cell={w=<length>,h=<length>,s=<length>,lw=<length>,Ic=<color>,style= <name>}]

\pgfPT[Z list={1,...,36},cell={w=40pt,h=50pt,lw=.6pt,Ic=blue}]

Periodic Table of Elements

1

H re
1
hydrogen
1.008 2 13 14 15 16
B <
2 Lh Be B C N o
lihium berylium boron carbon nitrogen oxygen
694 90122 1081 12011 14007 15999
n
3 Na Mg Al Si P S
sodium ‘magnesium aluminium silicon phosphorus sulfur
2299 26.982 28.085 30.974 32.06
4 Ga Ge As Se
potassium calcium gallium ‘germanium arsenic selenium
39.098 40.078 69.723 72.63 74.922 78.971

font default: phv

Sets the font family, via the proper ATgX font name, to use in the Periodic Table. The default
font is phv, i.e., the Helvetica font. The value of the font key can be any BTgX font name known
to the local WTEX installation.

See KTgpX font names below for further details.

\pgfPT[Z list={1,...,36},font=ptm]

Periodic Table of Elements

aluminium silicon
26982

\pgfPT[Z list={1,...,36},font=RobotoSlab-TLF]

Periodic Table of Elements
1 18

11 H *
hydrogen C8 |

1008 2 N
(4] ar
g| Li Be
beryllium
0122

2 Atomic Number
Ra: Radioactive
CS: Chemical Symbol

‘magnesium
24.305

potassium | calcium
39.008 40078
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BTgX font names:
v The KTEX font names commonly available in IXTEX distributions are:

— Serif fonts - Sans Serif fonts
> cmr — Computer Modern Roman > cmss — Computer Modern Sans Serif
> Imr — Latin Modern Roman > Imss — Latin Modern Sans Serif
> pbk — Bookman > pag - Avant Garde
> bch — Charter > phv — Helvetica

> pnc — New Century Schoolbook
> ppl - Palatino
> ptm — Times
v There are other fonts available to IATEX that require installation of the corresponding packages:
> the roboto package provides the following fonts:
e Roboto-TLF — Roboto tabular lining
e Roboto-LF — Roboto proportional lining
e Roboto-OsF — Roboto proportional oldstyle
e Roboto-TOsF — Roboto tabular oldstyle
e RobotoSlab-TLF — RobotoSlab proportional lining
e RobotoSlab-OsF — RobotoSlab proportional oldstyle

e RobotoSlab-TOsF — RobotoSlab tabular oldstyle
e RobotoMono-TLF — RobotoMono proportional lining

> the frcursive package provides the Jénc - Fremch Cunaine font.

> the miama package provides th?//z/z — liara Neera font.

> ...

For more information about fonts visit the TUG Font Catalogue

back color scheme default: default
Sets a named back color scheme for the Periodic Table.

\pgfPT[back color scheme=Soft]

Periodic Table of Elements

1 18

1| H He
hydrogen helium
1.008 2 13 14 15 16 17 4.0026

2| U

fnium | berylium caon | nitogen | oxygen | fuorine neon

694 90122 A Reative Atomic Mass 12011 | 1a007 | 15009 | 18998 2018

3| Na Mg Al St P S cl Ar
sodium | magnesium aminium | slicon | phosphorus |  sulfur | chlorine | argon

2299 20305 3 4 5 6 7 8 9 10 11 12 26082 | 28085 | 30974 3208 3545 3095

arsenic selenium | bromine krypton
74.922 78971 79.904 83.798

potassium | calcium | scandium | fitanium | vanadium | chromium | manganese iron cobalt nickel copper zinc gallum | germanium
39.008 40.078 47.867 50.942 51.996 54.938 63.546 69.723 7263

iodine.
1269

tellurium
127.6

cadmium
112.41

indium
114.82

antimony
121.76

technetium
98]

ruthenium
101.07

thodium
10291

strontium
87.62

molybdenum
95.95

palladium
106.42

rubidium
85.468

yitrium zirconium | niobium
91.224 92.906

6| Cs Ba anthanads Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bl Po A Rn
caesum | barum hafnium | tantam | twngsien | henum | osmium | idum | platnum goid mercury | thalium lead bsmuh | polonium | astatine | radon
13291 137.33 17849 | 18095 | 18384 | 1s621 19023 | 19222 | 19508 | 19697 | 20059 | 20438 2072 208,98 [209] 210) 222)
7| Fr I Rf Db Sg Bh Hs (it Ds Rg Cn N Fl Me Lv Ts Og
inoi
fancum | radium ruherfordium | dubrium | seaborgium | bohvium | hassium | meitnerum roentgenium | copernicium | ribonium | flerovium | moscovium | fvermorium | tennessine | oganesson
122y 1226) 1267 268) 1269) 7o) 7o) 278) 1281) 1262) 12s5) 1285) 1289) 1200) 1299 12o) 1208)
57 58] 59 60 61 )52 63 64] 65 66 67| 68| 69 70| 71
6| La Ce Pr N Pm Sm Eu Gd Th Dy Ho Er T Yb Lu
lanthanum | cerium neodymium | promethium | samarium | europium | gadolinium | teibium | dysprosium | hoimium | ebium | thuium | ytlerbium | utetum
138.91 012 | 1s091 | 1aa2a 1145) 15036 | 15195 | 15725 | 15899 1625 16493 | 16726 | 6893 | 105 | i7agr

[ ofF °f of of Sf e@ @ o;m o) of o oM o o
7 Th U Np Py Cm Bk ct Es [Fm [l No Lr

actinium thorium | protactinium | uranium | neptunium | plutonium | americium | curium | berkelum | calfornium | einsteinium | fermium | mendelevium | nobelium | lawrencium
[227] 23204 231.04 238.03 [237) [244) [243] 2471 2471 1251] [252) 2571 1258 [259] [266]
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The possible name is one of the following:
v built-in:

> 'Soft!, a soft color scheme that distinguishes metal, non metals, silicon and germanium, lan-
thanoids and actinoids.

> 'Jmol', is the color scheme used in the computer software Jmol: an open-source Java viewer for
chemical structures in 3D.

> 'CPK, is the color scheme of the popular color convention for distinguishing atoms of different
chemical elements in molecular models. The scheme is named after the CPK molecular models
designed by chemists Robert Corey and Linus Pauling, and improved by Walter Koltun.

> 'Rasmol’, is the color scheme used in the computer software RasMol, a program for molecular
graphics visualization originally developed by Roger Sayle.

> 'RasmolNew!, is a color scheme used in RasMol with revision of CPK colors made by C. Chigbo
(RasMol 2.7.3).

> 'Wikipedia', is the color scheme based on the Wikipedia Periodic Table of Elements.

>'MNM¢, is designed to show Metals and Non Metals in two different colors, showing also the semi-
metals in a third color.

> 'PS', is designed to show the Physical State of the elements at normal temperature and pressure
(NTP) in different colors.

> 'Radio, is designed to show the Radioactive elements in one color and the non radioactive ele-
ments in another color.

> 'Blocks!, for showing the elements in each block of the Periodic Table with the same color.

> 'solid', to show the background of each cell of the Periodic Table with the same color specified by
the key 'back color'.

v any user defined name via \pgfPTnewColorScheme{name}{color list}

back color default: white

Sets the background of each cell of the Periodic Table. It only takes effect if the back color
scheme key is set to solid

\pgfPT[Z list={1,...,36},back color=black!15]

Periodic Table of Elements
1 18

13 14 15 16
5 3 7 8
B G N [0}
boron carbon nitogen | oxygen
1081 1201 14.007 15.999
3] [1a] 15 6 [17]
Al S P S
auminum | siicon | phosphorus | sulfur
26.982 28.085 30974 3206

i

4 H
o
T | 2

o U | Be
lithium berylium
oot | som

fluorine. neon
18.998

magnesium
24.305

chiorine argon
3545

selenium
78971

potassium | calcium
39.008 40.078

gallium
69.723

bromine Krypton.

germanium
7263 79.904 83.798

\pgfPT[Z list={1,...,36},back color scheme=solid,back color=black!15]

Periodic Table of Elements
1 18

boron carbon nitrogen oxygen

1ns1 12011 14007 15m
auminium | slicon | phosphorus | sulfur

26.982 28.085 30.974 32.06

gallium
69.723

1| H
fydrogen
1.008

ol U
am | boniom
6.94 9.0122

sodium | magnesium

2299 24.305 35.45 39.95

vanadium
50.942

Kaypton
83798

potassium | calcium
39.008 40.078

ttanium
47.867
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It js possible to set the back color scheme key with the built-in names using the following
styles:

csSolid default: white
A style equivalent to back color scheme=solid,back color=#1

\pgfPT[csSolid]

Periodic Table of Elements

1 18
1| H 4 He
(old |
hydrogen = ‘ helium
o0e 2 = | 13 14 15 16 17 | aome
T 5 B 7 5 o 10
o| Li Be 2: Atomic Number B [¢] N o F Ne
R Radloaciive
lithium berylium Chemical Symbol boron carbon nitrogen oxygen fiuorine neon
694 0122 o Reative Atomic Mass 1081 12011 | 14007 | 15999 | 1899 2018
3| MNa Mg Al St P S Cl Ar
sodium | magnesium auminium | siicon | phosphorus |  sulfur | chiorine | argon
2299 20305 3 4 5 6 7 8 9 10 1 12 26082 | 28085 | 30974 3208 3545 3095
19 20 21 22 2 24 25 2 27 28 29 30 31 a2
K Ca Se Tl ) Cr Mrn Fe Co INf Cu Zn Ga Ge Se r Kr
potassium | calcium | scandum | ttanium | vanadum | chromium | manganese | iron cobal icke! copper ainc gallum | germanium | arsenic | selenium | bromine | kypion
30008 | a007s | asese | areer | soos | si96 | sa9a | s5ess | ses3n | sesed | 6asas 6538 60723 7263 mgz | meem | 719004 | sares
37] 38 39 40| 41 42 43 [) «4 45 46| a7 48 49) 50) 51 52| 53] 54
5| Rb Sr Y Zzr Nb Mo Te Ru Rh Pd Ag cd In Sn Sb Te I Xe
wbidum | stontiom |  ytrium | ziconium | miobium | molybdenum | technetium | ruhenum | hodium | paladum | siver | cadmium | indum n antimory | tolluriom | iodine xenon
8468 azs2 o0 | 91224 | 9290 9595 18] 10107 | 10291 1642 | 10787 | 11241 tag2 | wen | s 1276 1269 13120
55| 56 57-71 72| 73 74 75| 75 77 78 79 80 51 52 83 M oE of
6| ©Cs Ba | .| Hf Ta w Re Ir Pt Au Hi Tl Pb Bl Po At Rn
cassim | barum hafniom | tantaum | tngsten | hemum | osmium | irdum | platnum qold mercury | thallum lead bmuth | polonium | astatine | radon
1291 | 13738 17049 | 18095 | 18984 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 2072 20898 [209) 210) 222)
O o0 o I °@m o o o o 900 O °f 9 om ops 116 I oHo
7| Fr Ra | o R Db Sg Bh Hs 13 Ds Cn Nh Fl Me Lv Ts
fancium | radium rutherordium | dubrium | seaborgium | bohvium | hassium | meftnerum roentgenium | copernicium | rinonium | fleovium | moscovium | Ivermorium | tennessine | oganesson
[223] [226] [267) [268] [269] [270] [270] [278] [281] [282] [285] [286] [289] [290] [293] [294] [294]
57 58 59 50 o1 Y o2 63 54 o5 65 [ o8 69 70 7
La Ce Pr Nd Prm Sm Eu Gd Tb Dy Hoe Er Tm Yb Lu
lanthanum | cerium neodymium | promethium | samarium | europium | gadolinium | teibium | cysprosium | holmium | ebum | thuium | yterbum | iutetum
13891 1012 | 14091 14424 11451 15036 | 15196 | 15725 | 15898 1625 16493 | 16726 | 6893 | 17305 | 17487
[ o/ 91 o2 53 M ofE op om of of o o o o
7| Ac Th Pa U Np Pu Am Cm Bk Gt Es [Fm d No Lr
actiium | thorium | protactinium | uanium | neptunium | plutonium | amercum | cuum | berkelum | calfomium | einsteinum | fermium | mendelevium | nobelium | lawrencium
[227] 232.04 231.04 238.03 2371 [244) [243] [247] [247) [251] [252] [257] [258] [259]
1 18
1] H = He
-
hydrogen — ‘ 1 1 1 helium
1.008 2 B= 3 14 5 6 17 40025
B @Bg = s o 7 3 o 10
o| Li Be 2: Momic Number B (] N o F Ne
R Radloaciive
lithium berylium hemical Symbol boron carbon nitrogen oxygen fluorine neon
90122 oitive Atomic Mass 1081 12011 | 14007 | 15999 | 1898 2018
3| Na Mg Al St P S Cl Ar
sodium | magnesium aminium | siicon | phosphorus |  sulfur | chiorine | argon
2209 24.305 3 4 5 6 7 8 9 10 1 12 26082 | 28085 | 30974 3208 3545 3095
19 20 21 22 2 2 25 [26] 27 28 B 30 31
4] K Ca Sc il \' Cr M Fe Co N Cu Zn Ga Ge Se r Kr
potassium | calcum | scandum | thanium | vanadum | chromium | manganese | iron cobalt ickel copper 2inc gallum | germanium | arsenic | selenium | bromine | kiypion
40.078 44.956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.38 69.723 72,63 74.922 78.971 79.904 83.798
a7 38 39 20 41 a2 23 Y 24 15 15 47] 1 19
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te I
wbidum | swontum | ywiom | ziconium | miobium | molybdenum | technetium | ruhenum | rhodium | paladium |  siver | cadmium | indium in animony | tellorium | iodine
85468 sso0s | 91224 | 9200 9595 18] 10107 | 10291 1642 | 10787 | 11241 mag2 | wen | s 1276 1269
5] B | 57-71] [ 72] [ 73] [ 74] [ 75] 76} [ 7] [ 78] 79} B 51 a2} B 84/ [x) &5 @
6| Cs | Ba | | Hi | Ta | W | Re | Bt | Au | H T | Pb | B At
cassiom | barum hafium | tantaum | wngsten | henium | osmum | iidum | platium god mercury | thalium lead bismuth | polonium | asatine
13291 | 13733 1749 | 18095 | 18984 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 207.2 200.98 1209) 1210
o7 [ o5 [ 55103 [N 104 Y 05 106 107 [ o o om op) SR o opn op
7| Fr RE | e Rf Db Sg Bh Hs [t Ds Rg Cn Nh Fl Me Lv Ts Og
francium radium rutherfordium | dubnium ‘'seaborgium bohrium hassium meitnerium roentgenium | copernicium nihonium flerovium moscovium | livermorium | tennessine | oganesson
[223] [226) [267) [268) 1269] [270] [270) [278] [281] [282) [285] [286] [289] [290] [293]
57 58 59 60 o1 Y o2 63 64 o5 65 o7 o8 69 70 7
La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
lanthanum cerium neodymium | promethium samarium europium gadolinium terbium dysprosium ‘holmium erbium thulium ytterbium lutetium
138.91 140.12 140.91 144.24 [14s) 150.36 151.96 157.25 158.93 1625 164.93 167.26 168.93 173.05 174.97
B @ 2F 9B °@E o°@m e@E g @ o@ op om om o/ o[m @
7 Th Pa 0] Np Pu A Cm Bk Cf Es [Fm Md Ne Lr
acinum | thoriom | protactinium | uranium | nepumum | pluonium | americium | curiom | berkelum | calfornium | einsteinium | fermium | mendelevium | nobeiium | lawrencium
227 232.04 231.04 [237] [244] [243] [247) 2471 [251] [252] 12571 [258] [259] [266]
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pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

csSoft no value
A style equivalent to back color scheme=Soft

\pgfPT[csSoft]

Periodic Table of Elements

1 18
B

1| H He

hy helit
o | 2 13 14 15 16 17 | aom
2| U | Be Rl © | F |
lithium berylium cs: Shemical Symbol nitrogen oxygen fluorine neon

asi | oo A v i Mase aour Tnsse

3 Na Mg Ar
e || e | e | s |
24.305 3 4 5 6 7 8 9 10 11 12 26982 20,085 30974 3995

potassium | calcium | scandium | ftitanium | vanadium | chromium gallium arsenic bromine Krypton
30.008 40.078 44.956 47.867 50.942 51.996 69.723 74.922 79.904 83.798

tellurium iodine. xenon
127.6

rubidium | strontium

87.62

yitrium zirconium | niobium | molybdenum | technetium | ruthenium | rhodium | palladium siver cadmium indium tin antimony
88.906 101.07 10291 106.42 11241 121.76

6| Cs Ba | .| Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bl Po At Rn
caesium | barum hafium | tantaum | wngsten | henium | osmum | idum | platinum gold mercury | thalium lead bsmuh | polorium |  astatine | radon
13291 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [209] [210] [222)
67| ) ss ) eo-103 I o o o o o o of o o <o opg opn
7| Fr Ra actnos R Db Sg Bh Hs I3 Ds Rg Cn Nh Fl Me Lv Ts Og
fancum | radium rutherfordium | dubnium | seaborgium | bohrium | hassium | meitnerium roentgenium | copericium | rihonium | flerovium | moscovium | lvermorium | tennessine | oganesson
[223] [226] [267) [268) 1269] [270) [270) [278] [281) [282] 1285] [286] [289) [290] [293] [294) [294)
57 58 59 60 o1 [ c2 & 64 65 6 o7 ) 69 70 7
La Ce Pr N Pm Sm Eu Gd Th Ho Er T Yb Lu
lanthanum | cerium neodymium | promethium | samarium | europium | gadolinium | tetbum | dysprosium | hoimium | ebium | thuium | ytlerbium | utetum
138.91 140.12 14091 144.24 [145] 15036 151.96 157.25 158.93 162.5 164.93 167.26. 168.93 173.05 17497
7| Ae Th Pa 0] Np Pu Al Cm Bk Cf Es [Fim (Ml Ne Lr
actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium | einsteinium fermium mendelevium | nobelium lawrencium
[227] 23204 231.04 238.03 237 [244) 1243] [247) 2471 1251] [252) [257) 1258] [259] [266)

csJmol no value
A style equivalent to back color scheme=Jmol

\pgfPT[csImol]

Periodic Table of Elements

hydrogen
1.008

Z: Atomic Number 7
Ra: Radioaciive

CS: Chemical Symbol

gne fluorine
Ar: Relative Atomic Mass

Si
siicon
26,085

scandium
44.956

ytrium | zirconium cadmium
88.906 91.224 92 112.41

lanthanoids
platinum
195.08

roentgenium nihonium | flerovium | moscovium | fivermorium | tennessine | oganesson
1282) 1285] [286] 1289 1290] 1293] 1294 1294]

lanthanum | cerium promethium | samarium | europium | gadolinium | terbium holmium
13891 140.12 X ¢ 150.36 15196 .25 . 164.93

Fm Id
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pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

csCPK no value
A style equivalent to back color scheme=CPK

\pgfPT[csCPK]

Periodic Table of Elements

hydrogen
1.008

Atomic Number
Rad

chromium
51996

ruthenium
101.07

henium platinum
186.21 195.08

roentgenium ninonium | flerovium | moscovium | fivermorium | tennessine | oganesson
1282) [285] 1286 1289 1290 1293 1294 294]

T

S S 3

[im) Mid

csRasmol no value
A style equivalent to back color scheme=Rasmol

\pgfPT[csRasmol]

Periodic Table of Elements

hydrogen
1.008

2: Atomic Number
Ra:
CS: Chemical Symbol

Ar: Rolative Atomic Mass

roentgenium nihonium | flerovium | moscovium | livermorium | tennessine
[282] 1285] [286] [289) [290] [293] [294)

60

i

100 [ L] 101

Em| 1nd No)
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Options for \pgfPT: creating a «Periodic Table»

csRasmolNew

A style equivalent to back color scheme=RasmolNew

H

hydrogen
1.008

2: Atomic Number
Ra: Radioactive
hemical Symbol

c
N: Nar
Ar: Relative Atomic Mass.

csWikipedia

A style equivalent to back color scheme=Wikipedia

hydrogen
1.008

2 Be 2: Atomic Number
B gcacine
(s O e Symbol

amo.
9.0122 Ar: Relative Atomic Mass.

magnesium
24.305

calcium
40,078

scandium vanadium

50942

strontium zirconium | niobium
87.62 X 91.224 92.906

lanthanoids

hafnium
178.49

tantalum
180.95

barium
137.33

g

7 actnoids Og
wm | ctm s
[226) [267) [268) [294)

\pgfPT[csRasmolNew]

Periodic Table of Elements

\pgfPT[csWikipedia]

Periodic Table of Elements

no value

helium
4.0026

no value

18
.
He

helium
4.0026

aypton
83.798

lanthanum | cerium

138.91 140.12 140,91

actinium | thorium | protactinium
1227 23204 231.04
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pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

csMNM no value
A style equivalent to back color scheme=MNM

\pgfPT[csMNM]

Periodic Table of Elements

1 18
Z
1| H He
hydrogen = hefium
2 A 13 14 16 17
1.008 | J 40026
- s o o 10
o| Li Z: Atomic Number B C (] F Ne
adicacive
lithium berylium €S Chemical Symbo boron carbon nitrogen oxygen fluorine neon
90122 N Refave Atomic Mass 1081 | 120m | 1a007 | 1ses9 | 1esse | 2018
13 7 18
3| Na Mg Al Si S Cl Ar
‘sodium magnesium aluminium silicon sulfur chlorine argon
29 | 20305 3 4 5 6 7 8 9 10 1 12 26982 s0s74 | 3206 3545 3095
19 20 21 22 2 24 25 25 27 28 2 30 31 35 3
4] K Ca Se i v Cr Mn Fe Co Nf Cu Zn Ga Se Kr
potassium | cadum | scandum | thanium | vanagum | chromium | manganese | ion cobalt nioel | copper gatium asenc | selenium | bromine | kaypton
39.008 40.078 44.956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.38 69.723 83.798
37| 38 39 40| a1 a2 43| om 5 46| 47 28 49| 52| 53] 54
5| Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Ccd In Te I Xe
whidum | swonium | ywim | zrconium | niobium | mobvbdenum | technetum | ruhenium | mhodum | paladum |  sier | cadmium | indium in antirony | toluiom | iodne | xenon
sass | sz | sasos | o1z2a | s2e06 | 595 58] to1o7 | 102e1 | 10642 | torer | 1ear | 1ese | em | tewse | tars 1269 | 13120
55 56 57-71 72 73 7 75 76 77 78 79 80 81 82 8 o@E o
6| Cs | Ba || H | Ta | W | Re | Pt | Au T | Pb | B A
cassim | barum hafnium | tamam | wngsten | henum | osmum | iidum | patnm | god | mewuy | thalium lad | bemuh | polonium | astatine
13291 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [209] [210]
87 %) 58 © = [ o o0 o 9@ <0 O S0 <0 9k o opE opm @
7| FF | Ra | .| B | Db | Sy | Bn | s | OOt Nh | F | Me | v | Ts
francum | radium utherfordiom | dubrium | seaborgiom | bohrium | hassium | meitnerum nionium | flrovium | moscovium | vermorium | tennessine. | oganesson
[223) [226] [267] [268] [269] [270] [270] 278] [286] [289] [290] [293] [294) [294)
fanthanum | cerium samarium | europium | gadoinium | terbium holmium tuim | yteroium | ltetum
1391 | 14012 15036 | 15196 | 15725 | 1509 16493 16899 17497
7 Lr
actiium | thorium | protacinium | wranium | neptunium | plutonum | americim | curiom | berkeium | calfornium | einsteinum | fermium | mendelevium | nobeium | lawrencium
[227) 232,04 231.04 238.03 [237] [244) [243] [247] [247) [251] [252] [257) [258] [259] [266]

csPS no value
A style equivalent to back color scheme=PS

\pgfPT[csPS]

Periodic Table of Elements

18
1| H = He
hydrogen helium
o 2 13 14 15 16 17 o
a| Li 2:Atomic Number B C N (] F Ne
finium | berylium boron caon | nitogen | oxygen | fluorine neon
9.0122 10.81 12011 14.007 15.999 18.998 20.18
3| Na [ Al S P ] Cl Ar
sodium | magnesium aminium | siicon | phosphorus |  sufur | chiorine | argon
2299 20305 3 4 5 6 7 8 9 10 1 12 26082 | 28085 | 30974 3208 3545 3095
19 20 21 2 23 2 25| 2 27 2 29 30 31 3
K Ca Se Ti v Cr Mn Fe Co INi Cu Zn Ga Ge Se r Kr
potassium | calcum | scandium | thanium | vanadum | chromium | manganese | iron cobalt rickel copper zine gallum | germanium | arsenic | selenium | bromine | kiyplon
0008 | a0o7s | assse | areer | sosex | sio6 | sasws | ssess | sesnn | seess | eusss 6538 60.723 7263 men | 7em 53.798
37 38 30 a0 a1 a2 @ o; a5 a5 a8 a0 [50] 51 52 54
5| Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
rubidium ‘strontium yitrium zirconium niobium ‘molybdenum | technetium ruthenium rhodium palladium silver ‘cadmium indium tin antimony tellurium iodine: xenon
85.468 87.62 88.906 91.224 92.906 95.95 98] 101.07 10291 106.42 107.87 11241 114.82 118.71 121.76 1276 1269 131.29
55 55 57-71 72 7 7 75 76 77 78 79 a0 81 a2 8 M o@E o
6| Cs | Ba | | Wi | Ta | W | Re r | Pt | Au [ Hg | T | Pb | B At | Rn
caesum | barum hainium | tantam | wngslen | rhenum | osmium | idum | platinum gold mercury | thalium lead bsmuh | polorium | astatine | radon
132.91 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [209] [210] [222]
67| 89-103 104] I o ok S o o opm e 113 Y 114 [T 115 117] 118 )
Fr incide Ri b Sg B [Fls (M S [Rg Cn N (3] N Ly s ©g
«
francium radium rutherfordium | dubnium ‘seaborgium bohrium hassium meitnerium i roentgenium | copernicium ‘nihonium flerovium moscovium | livermorium | tennessine | oganesson
1223 [226] [267) 1268] 1269] 1270 (270 1278] [281] [282) 1285] 1286] [289) 1290] [293] [294) 1294]
57 55 59 60 o1 ) c2 & 64 65 6 o7 ) 69 70 7
La Ce Pr N [P Sm Eu Gd Th Dy Ho Er Tm Yb Lu
lanthanum | cerium neodymium | promethium | samarium | europium | gadoliium | tewiom | cysprosium | homium | ebium | thuium | yteium | iutetum
14012 14 15036 | 15195 | 15725 | 1589 1625 16493 | 16726 | 16893 | 1730 174.97
5 JCY o0 oF Sg e[ °fp o@m e[| op oM o o o[ @
7| Ae Th 0] Np Pu A Cinl Bl cff ES Fim} 1l Ne Ly
actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium | einsteinium fermium mendelevium | nobelium lawrencium
227 232,04 231.04 238.03 1237 [244) 243 247 [247) 251 1252) [257) 1258] [259]
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Options for \pgfPT: creating a «Periodic Table»

csRadio

A style equivalent to back color scheme=Radio

1| H
hycrogen
1.008

rubidium
85.468

berylium

9.0122

Mg

magnesium

calcium
40.078

strontium

scandium
44.956

yitrium
88.906

2: Atomic Number

T

titanium

zirGonium

Ra: Radioactive

N
Ar: Relative Atomic Mass.

vanadium
50942

niobium
92.906

chromium
51.996

molybdenum

\pgfPT[csRadio]

Periodic Table of Elements

manganes
54.938

technetiu
198]

se

thodium
10291

m | ruthenium

101.07

palladium
106.42

cadmium
112.41

gallum
69.723

indium.
11482

nitrogen
14.007

antimony
121.76

oxygen
15.999

tellurium
127.6

fluorine.
18.998

chlorine

iodine.
1269

no value

aypton
83.798

6| Cs | Ba | | Wi | Ta | W | Re | Os | Ir | Pt | Aw | Hg | T | Pb | BI | Po | At
caesium | barum hafium | tantaum | wngsten | henium | osmum | iidum | platinum gold mercury | thalium lead bsmuth | polonium | astatine
13291 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 207.2 208.98 [209] [210]
o7 SoEE [ o o o o o epm 112 [CCY 11 JCCY 114 XY 115 Y 16|
7| FF | Ra | .| B | Db | Sg | Bh | Hs | Mt | Ds Ch | Nb | FI | Me | Lv | Ts
fancium | radium rutherfordium | dubrium | seaborgium | bohvium | hassium | meftnerium roentgenium | copernicium | rinonium | fleovium | moscovium | ivermorium | tennessine | oganesson
1223 1226) 26 268) 1269) fout 7o) 278 1281) 282 285 1285) 289) 204 204)
57 58 59 60 o1 [ c2 & 64 65 6 o7 68 69 70 7
La Pr Nid Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
lanthanum neodymium | promethium | samarium | europium | gadolinum | teiiom | dysprosium | homium | ebium | thuium | yterbium | iutetum
14091 14 15036 | 15195 | 15725 | 1589 to726 | 16893 | 05 | irast
@ ) @
7| Ae Th 0] Np Pu A Cm Bk Es [Fm d Ne Lr
actinum | thorium | protactinum | wanium | neptunium | plutorium | americium | curiom | berkelium | calfornium | sinsteinium | fermium | mendelevium | nobelium | Iawrencium
221 2200 | 23104 | 23003 231 1224) 123 a7 1241 251) 1252) 1257 1258) 1259 1266
1 18
1] H A He
hydroger E ] heliur
rogen — jum
2 ‘ 13 14 15 16 17
1.008 ""' J 4.0026
| L 2 Mo mber
lithium berylium Cs: Chemical Symbo boron carbon nitrogen oxygen fluorine neon
9.0122 Ar: Relative Atomic Mass 14,007 15.999 18.998
3| Na Cl Ar
sodium | magnesium aluminium | siicon sutr | chiorine | argon
2299 3 4 5 6 7 8 9 10 1 12 3206 3995
4] K Ca Se Th v Cr M Fe Co N Cu Zn Ga Ge Se Kr
potassium | calcium | scandium | thanium | vanadum | chromium | manganese | iron cobalt nickel copper zine galium | germanium | arsenic | sslerium faypton
a0, aors | aagse | areer | sossz | stoese sass | seom 6. 6538 60723 5 ez | 79 83.798
5
wbidum | swomtum | yriom | ziconium | riobium | molybdenum | technetium | ruthenium | rhodium | palladium |  siver | cadmium | incium tn animony | telrium | iodine xenon
85.468 762 o224 | o290 98] 10107 | 10201 11241 11482 12176 1276 1269 13120
6| Cs Ba | .| Hf Ta w Re Ir Pt Au Hg T Pb Bf At
caesium barium hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine
13291 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 207.2 208.98 [209] [210]
o7 [JCY oo [RECCY 55-103 [N 104 [ o ofm o o SR 112 [ 113 m opg e @
7| Fr Ra actinoiss i Db Sg Bh [Fs 13 Ds Cn Nk [l Me Lv Ts
fancium | radium rtherfordium | dubrium | seaborgium | bohvium | hassium | meftnerum roenigenium | copernicium | rinonium | fleovium | moscovium | tvermorium | tennessine | oganesson
[223) [226] 267 [268] [269] [270] 270 [281] 289) [290] 93] [294] [294]
57 58 59 60 o1 [T 2| & 64 [65] 6 o7 [62] 69 70
6 La Ce Pr N Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
lanthanum | cerium neodymium | promethium | samarium | europium | gadoliium | tetium | dysprosium | homium | ebum | thuium | yterbium | iutetum
138.91 144.24 [14¢ 150.36 151.96 157.25 158.93 164.93 167.26 168.93 173.05 174.97
89 92 )22 ) o5 ) o5 =) o8 ) o0 ol <o o o
7 U] Np Pu A Crm Bk Ct Es [Fm Mdl No Lr
actnium | thorium | protactinium | wanium | neptunium | plutonium | americium | curium | berkelum | calfornium | einsteinium | fermium | mendelevium | nobelium | Iawrencium
221 2200 | 23108 | 23803 1) 1284) 1243 a7 1247 251) 1252) 1257 258) 1259 266
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Options for \pgfPT: creating a «Periodic Table»

background

applied to a path construction.

default: {}
A style to set the background of the Periodic Table, built with any of the TikZ keys that can be

\pgfPT[background={draw=red,line width=2pt,fill=red!10}]

rubidium
85.468

francium
1223

berylium
90122

magnesium

24.305

strontium
87.62

barium
137.33

CS =
N
2: Momic Number

a: ve
CS: Chemical Symbol

Ar: Rolative Atomic Mass

Periodic Table of Elements

e
Rg

roentgenium

phosphorus
)

)74 32,06
34 35
As Se
arse seloriom
74.922
51 52 53
Sb Te

sulfur

tellurium
127.6

A Cm Bli

(%] 100 LY 101

Em| W

\usetikzlibrary{shadows}
\pgfPT[background={left color=red!10,right color=green!10,postaction={drop

rubidium

85.468

francium
[223]

berylium
90122

magnesium

strontium

87.62

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

Ar: Rolative Atomic Mass

Periodic Table of Elements

boror
1081

n
13
Al
aluminium
982
1

s
Ga

galium
69.723

shadow={left color=red!10,right color=green!10}}}]

100 & 101

Em| 1

o,
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IUPAC

lithium berylium
9.0122

L)
magnesium
20305

rubidium | strontium
85.468

7| Fr Ra
francium | racium
[223) [226]

berylium
9.0122

L)
magnesium
24305

rubidium
85.468

francium

1223)

\pgfPT

Periodic Table of Elements

10.81
3]
Al
awminium
26.982
31
Ga

gallum
69.723
49|

boron carbon

flerovium
[286] [289]

30974

phosphorus

‘moscovium

[293]

default: true

When set to true draws the periodic table with lanthanum and actinium appended to block f and
the labels lanthanoids and actinoids are placed at group 3, substituting /lanthanum and actinium.
When IUPAC is set to false, lanthanum and actinium are shown in group 3 and the labels /an-
thanoids and actinoids are place near the f block (if the key show label LaAc is set to true).

In Sn Te
indium fin antimony tell
114.82 118.71 121.76 127
81 (22] 83 84| a5 LT 56
Tl Pb Bl Po
thallium lead bismuth polonium
20438 2072 208.98 [209]
113 JCY 114 XY 115 QXY 116 [S) 117 [T 118
Nk [l Me Lv Ts

) o6 97 ) X} ) 100

R Am Cin 3k Fm

\pgfPT[IUPAC=false]

Periodic Table of Elements

&) 101

11l

Fiml

%) 101

el
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show label LaAc default: {}

Determines when the labels 'lanthanoids' and 'actinoids' are shown (true) or not shown (false)
near the f block. When the IUPAC key is set to true, the default behavior is to show the labels
and when the IUPAC key is set to false, the default behavior is to hide the labels. This default
behavior can be overridden by this key setting it to true, to show the labels, or to false to
hide them, independently of the value of the IUPAC key.

\pgfPTnewZlist{myZlist}{55,...,1183}
\pgfPTstyle[show title=false,show legend=false,show group numbers=false]
\pgfPT[Z list=myZlist]

bismuth

francium radium

[223] [226]

\pgfPT[Z list=myZlist,show label LaAc=true]

74 75| 76 77 78| 79 80 83

T Pb

thalium lead

francium radium

1223) 226]

actinoids &3 %] 9 %] > ] o8 ) 99 %) %] 101

Am X S Fm 11l

francium | radium
1223) 226]

%) 101
Fiml

el

] 100 JNE] 101 I, 102

Fiml el
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label LaAc font default: \footnotesize\itshape
Sets the font for the labels 'lanthanoids' and 'actinoids'.

\pgfPT[label LaAc font=\bfseries,Z list=myZlist,IUPAC=false]

caesium barium mamum lead bmmlh pchmm
13291 137.33 m.z

[ ss [%) 80 ) 3 (%] 106 3 (%] 108 %] 108 3 (%) 2 7 118 )
Ra S S} Il S g S Qg
francium radium i ‘moscovium | livermorium | tennessine | oganesson
[223) [226] [282] [294]

actinoids EINESE %) o2 LT o3 [ICL] o S & %1 100 [EEN) 101
7 \ Pl A Cim S FEml el

\pgfPTresetstyle

languages default: {}

Sets a language list to use in the Periodic Table. It is a comma separated list of language flags:
'pt, 'en, 'fr, 'de, 'it', 'es' or 'br'. This key overrides the default language, that is, the language
loaded at package inclusion.

\pgfPT[Z list={1,...,54},languages=pt]

Tabela Periodica dos Elementos

-

litio berilo
90122

L)
magnésio sicio
24.305 28,085

germanio
7263

Sr
rubidio ‘estroncio
85.468 87.62

antiménio
11482 118,71 121.76 127.6

\pgfPT[Z list={1,...,54},cell style=pgfPT2lang,languages={en,fr}]

Periodic Table of Elements
Tableau Périodique des Eléments

2|
thium berylium carbon it
ithium béryl y\llum bore carbone 2 oxyabne
1081 12,01 14.007.

Mg al | s P s
3 sodium magnesium aluminium silicon phosphorus sulfur
sodi agne e lici ‘phosphe ifr

24.305 26.982 30974
2 B 22 23 B 25 27 2 32 33

potassium | calcium galium | germaniom
potassium | calcium alium | germanium

39.008 40.078 u 723

o

rubidium | strontium
fubidium | strontium

85.468 87.62
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\pgfPT[Z list={1,...,54%},cell style=pgfPT3lang,languages={pt,fr,it}]

41
Nb

r
Mo

Tabela Periddica dos Elementos
Tableau Périodique des Eléments
Tavola Periodica degli Elementi

anio
germanium
germanio
7263

When using a set of languages, space to accommodate the names in each cell must be provided
by building a suitable cell - typically one cell row per language. The cell styles used in the two
examples above are built-in and serve this purpose.

v Built-in style pgfPT2lang

The build command:
\pgfPTbuildcell(6,3)%

[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4-5;1-3;name),(6;1-3;Ar)]

v Built-in style pgfPT3lang

The build command:
\pgfPTbuildcell(7,3)%

1 2 3

1 Z | radio
2

CS
3
4

name
5
6 Ar
scale 2:1

[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4-6;1-3;name),(7;1-3;Ar)]

1 2 5]

z | radio

CS

name

N o A W N

Ar

scale 2:1

Also, the space for the title should be taken into account - if using more then three languages,
the legend must be turned off, otherwise the title overlaps the legend.

other languages font

default: \tiny

Sets the font used in other languages, i.e., the languages started at the second entry of the list
provide to the languages key.
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\pgfPT[Z list={1,...,36%},cell style=pgfPT3lang,languages={en,es,br}, other languages
font=\tiny\bfseries]

Periodic Table of Elements
1 Tabla Periodica de los Elementos
Tabela Periodica dos Elementos

H

1 R
nldmgénln 2
Lt Be
2| | byt rirogen

i ibe
.7..":33-’:.3 oxigenio
14,007
P

litio. erilio
litio. berilio

aluminium
aluminio

aluminio
26.982

w
g
55
3
5

fosforo e
30974
33 34|

As

arsenic | selenium
arsénico | selenio
arsénio selenio
74922 8971

galium | germanium
‘galio germanio

galio germanio
69.723 726

other languages color default: black!70
Sets the color of the font used in other languages.

\pgfPT[Z list={1,...,36%},cell style=pgfPT3lang,languages={en,pt,br}, other languages
color=purple]

Periodic Table of Elements
Tabela Periodica dos Elementos
Tabela Periddica dos Elementos

Be

berylium
berilio

aluminium
aluminio
aluminio
26.982

other lang default: {f=\tiny,c=black!70}

Pseudo style to set the keys: other languages font and/or other languages color. None of the
keys - f and c - are mandatory.

[ other lang={f=<font commands>,c=<co|or>}]

\pgfPT[Z list={1,...,367},cell style=pgfPT3lang,languages={en,fr,de?}, other
lang={f=\tiny\itshape,c=blue}]

Periodic Table of Elements
1 Tableau Périodique des Eléments 18
Periodensystem der Elemente

berylium oxygen
bérylium carbone Sogene,
Beryllum - Sauerstoft
0.0122 08

az 06

1 0
2]
i
ore
smzrum ‘m‘m
30 v
35

show MNM line default: true

If set to true a line separating metals from non metals is shown in the Periodic Table. The line
starts at the upper left corner of the cell of boron (2n period, group 13) and ends at the lower

right corner of polonium (Gth period, group 16). If set to false no line is drawn.
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4w -

<N

Ar

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

berylium Sher
Ar: Rolative Atomic Mass

90122

magnesium
24.305

rubidium
85.468

strontium
87.62

H B

CS o
N

Ar

Z: Atomic Number
Ra: Radi
CS: Chemical Symbol

iame
Ar: Relative Atomic Mass

berylium
90122

magnesium
24.305

rubidium
85.468

francium
[223]

Z: Atomic Number
Ra: Radioactive
berylium CS: Chemical Symbol

N: Name:
90122 Ar: Relative Atomic Mass.

magnesium
24.305

\pgfPT[Z list=spd]

Periodic Table of Elements

siicon
28.085

aluminium
26.982

galiom
69.723

germanium
7263

nihonium

phosphorus
30974

\pgfPT[show MNM line=false]

Periodic Table of Elements

aluminium
26.982

siicon
28.085

gallium
69.723

germanium
7263

copernicium
1285]

phosphorus
30974

tellurium
127.6

100 %)

Fm

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

69.723

101

11l
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MNM line color default: red!80!black
Sets the color of the MNM line.

\pgfPT[MNM line color=green]

Periodic Table of Elements

CS o
N

2 2:Atomic Number
& Chemical Symbol
berylium €8 Chemical Sy
90122 Ar: Relative Atomic Mass

magnesium aluminium | siicon
24.305 26.982 28.085

gallium
69.723

tellurium
127.6

22} 8:
2
lead
207.

11a

b

.2
@

[l

flerovium

100 )

Fm 11l

MNM line width default: .8pt
Sets the width of the MNM line.

\pgfPT[MNM line width=1.5pt]

Periodic Table of Elements

. T

TE

Ar

2:Aomic Number
. : Chemical Symbol
berylium €8 Chemical Sy
90122 Ar: Relative Atomic Mass

magnesium aluminium | siicon | phosphorus.
24.305 26.982 28.085 30974

gallium
69723

rubidium i tellurium
85.468 1276

rancium
1223)

%) 100 S 101 [

Fm 1/1cll
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MNM default: {c=red!80!black,w=.8pt}

Pseudo style to set the MINM line color and/or width. None of the keys — c and w — are manda-
tory. The key show MNM line is set to true.

m MNM={c=<co|or>,w=<|ength>}]
\PgfPT[MNM={w=1.5pt,c=red}]

Periodic Table of Elements

1

3 14 15 16
s 7 s 9
Flmcteer B L C NI
barylium i boron caon | nitogen | oxygen
9.0122 Ar: Relative Atomic Mass 10.81 12,011 14.007 15.999
2 b B 14 15 16|
Al Si S]

5
13

17]
magnesium siicon | phosphorus | sulfur
24.305 28.085 30974 2.

.06
E % 34
Ge Se
galium | germanium nic | selonium
69.723 72.63
51 52
Sb Te
swontum i tollrium
o762

%) 101

Fm [iid)

w Title and Legend

show title default: true
When set to true the title is shown, otherwise the title (Periodic Table of elements) is not shown.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

cs &
X

berylium ical Symbol

9.0122

N:
Ar: Relative Atomic Mass.

L)
magnesium
24305

potassium
39.008 40.078
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potassium
39.008

24.305

9.0122

magnesiur

berylium

\pgfPT[Z list={1,...,36},show title=false]

Z
g 13 14 15 16
5 6 7 8 9
2: Atomic Number =}
B Radioncie G N o
S5 Chemical Symbol boron carbon nitrogen oxygen
Ar: Relative Atornic Mass 1081 1201 14.007 15.999
13) 15 16 17
Al S P S

aluminium | siicon | phosphorus | sufur
26.982 28.085 30974 3206

gallium

germanium
69.723 7263

title font

default: \Large\bfseries

Sets the font used in the title.

potassium
39.008

9.0122

berylium

magnesium
24.305

calcium
40.078

\pgfPT[Z list={1,...,363},title font=\Huge\itshape]

Periodic Table of Elements

.
° g 13 14 15 16
boron carbon nitrogen oxygen
10.81 12,011 14.007 15.999
SR B o B o
al s | p | s

Z: Atomic Number

Ra: Radioactive.

CS: Chemical Symb
aluminium | siicon | phosphorus | sulfur
26.982 28.085 30974 3206

gallium
69.723

title color

default: black

Sets the title color.

potassium
39.008

9.0122

berylium

magnesium

24.305

calcium
40.078

\pgfPT[Z list={1,...,36},title color=green!50!black]

Periodic Table of Elements

13 14 15 16

s o 7 3 P
C N o
boron carbon nitrogen oxygen
10.81 12,011 14.007 15.999

13 15 16 1]
Al St P IS]
aluminium silicon phosphorus. sulfur
26.982 28.085 30.974 32,06

3 ) : s

Ge As

gallium
69.723

title

default: {f=\Large\bfseries,c=black}

Pseudo style to set the keys: title font and/or title color. None of the keys - f and c - are
mandatory. The key show title is set to true.

[ title={f=<font commands>,c=<co|or>}]
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\pgfPT[Z list={1,...,367},title={f=\Huge,c=teal }]

Periodic Table of Elements

13 14 15 16
5 5 7 s 9
G N o
boron carbon nitrogen oxygen
10.81 12,011 14.007. 15.999
13 14 15 16 17/
Al Si P S

magnesium aluminium | siicon | phosphorus.

24.305

31

galium | germanium | arsenic
69.723 72863 74922

show legend
When set to true the legend is shown, otherwise it is not shown.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

berylium
9.0122

magnesium
24.305

germanium | arsenic
7263 74922

potassium | calcium
39.008 40078

13 14 15 16
s o 7 3
(] N o
boron carbon nitrogen oxygen
1081 12,011 14.007 15.999
3| 14 15 1 I 18
Al S P [S]
aluminium silicon phosphorus sulfur
26.982 28.085 30.974 32.06
52 5 34 %
Ge As Se

sulfur

selenium
78971

default: true

selenium
78971

\pgfPT[Z list={1,...,36},show legend=false]

Periodic Table of Elements

lithium berylium
694 90122

magnesium
24.305

13|
Al
aluminium
26.982
31
Ga

gallom
69.723

legend acronyms

default: true

When set to true, the legend consists of a cell using acronyms for its contents and the corres-
ponding descriptions below that cell. When set to false, only the cell is displayed with the des-
criptions in place of the acronyms. In the latter case, the description font size is automatically
adjusted to the available box, which can spoil the appearance of the whole caption, depending

on the described content.
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\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

TE

2: Atomic Number
Ra: Radioactive
G Chemical Symbol

berylium
9.0122

Nam
A Reltive Atomic Mass

magnesium
24305

potassium
39.008 40.078

\pgfPT[Z list={1,...,36},legend acronyms=false]

Periodic Table of Elements

o
Nier

@
Chemlcalo—
Symbol

Name

Relative
Atomic Mass

berylium
90122

sodium | magnesium aluminium | siicon
2299 24.305 26. 28.085

IS

gallium
69.723

potassium | calcium ‘germanium
39.008

40078

legend box default: left color=black!20,right color=black!10,draw=black!30

Style to define the appearance of the box around the legend, legend pins and acronym descrip-
tions, built with any of the TikZ keys that can be applied to a path construction. It only works
when the key legend acronyms is set to true.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

TE

2: Atomic Number
Ra: Radioactive
G Chemical Symbol

berylium
9.0122

A Relative Atomic Mass

Na Mg
‘magnesium
24.305

17]
osphorus fur
so 974
21 22 23 2 25 26 27 28
gaumm CIzm selenium
78971

\pgfPT[Z list={1,...,36%},legend box={draw=blue!20,fill=blue!10}]

potassium | caloium
39.008 40.078

Periodic Table of Elements

berylium
9.0122

magnesium
24.305

potassium
39.008
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\pgfPT[Z list={1,...,36},legend box={draw=blue!20,fill=blue!10,legend
acronyms=false}]

Periodic Table of Elements

@
Chemlcalo—|
Symbol

Name

Relative
Atomic Ma

berylium
90122
12

magnesium
24.305

galium | germanium
69.723 7263

\pgfPT[Z list={1,...,36},legend box={}]

2: Atomic Number
Ra: Radioactive
CS: Chemical Sym!

Periodic Table of Elements

beryllium ool

9.0122

N: Nar
Ar: Relative Atomic Mass.

Mg
magnesium
24305

legend back color default: white
Sets the legend background color.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

berylium

9.0122

Bt endioacine " .
o Aot boron
2 e 13|
Mg Al
magnesium awuminium
24.305 26.982
P 2 2 23 2 25 2 27 2 > 31
Ga

gallum | germanium
7263

\pgfPT[Z list={1,...,36},legend back color=blue!10]

Periodic Table of Elements

.
amaste

5 6 8
Z: Atomic Number
Ra: Radioactive o
berylium G5 ShemicalSymbol
90122 Ar: Relative Atomic Mass. oxyw\1
E W
34]

35

n it
81 14,

12 S 13|

Mg Al st P
magnesium aluminium silicon phosphorus.

24,305 26082 | 28085 | 3007

2 2 2 25 2 7 2 29 31 32 a3
Ga Ge As

galium | germanium | arsenic
69.723 7263 74922
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legend radio color default: black
Sets the color of the radioactivity acronym and corresponding description.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

¢ ’
N
2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol
iame
Ar: Relative Atomic Mass.

lithium berylium
9.0122

magnesium
24.305

\pgfPT[Z list={1,...,36},legend radio color=red]

Periodic Table of Elements

1 18
1
13
5
2
berylium n
9.0122 2
2 13|
3 Al
sodum | magnesium awminium
200 | 20308 26982
31
4 Ga
gallium
69.723

\pgfPT[Z list={1,...,36},legend radio color=red,legend acronyms=false]

Periodic Table of Elements

)

Chemloalo—|
Symbol

Name

Relative
Atomic Ma:

berylium
90122

35

..
1 7
magnesium aluminium
24.305 26.982
2 2 p 25 7 p 29 E 2
: Iy e | C ¢ Zn | Ga

galium | germanium
69.723 7263

legend CS color default: black!50
Sets the color of the Chemical Symbol acronym and corresponding description.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

TIE

2: Atomic Number
Ra: Radioactive
CS: Chemical Sym!

lithium berylium
9.0122

magnesium
24.305

potassium | calcium
39.008 40.078

arsenic
74922

gallium
69.723
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\pgfPT[Z list={1,...,36},legend CS color=red]

Periodic Table of Elements

TIE

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

berylium
9.0122

N: Nam
Ar: Relative Atomic Mass.

Mg
‘magnesium
24.305

potassium
39.008 40.078

\pgfPT[Z list={1,...,36%},legend CS color=red,legend acronyms=false]
Periodic Table of Elements

E @
Chemicalo—|
Symbol

Name

Relative
Atomic Mass

legend Z color default: {}

Sets the color of the atomic number description (only applies when the key legend acronyms is
set to true.)

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

5 [¢]
B
boror carbon
10.81
13|
S
alur silicon:
26.¢ 28.085
31 2
Ge

n
Al
minium
982
Ga
‘germanium
72.63

berylium
9.0122

N: Name
Ar: Relative Atomic Mass.

sodium | magnesium
2299 24.305

potassium | calcium
39.008 40078

gallum
69723

\pgfPT[Z list={1,...,36},legend Z color=red]

Periodic Table of Elements

berylium
9.0122

magnesium
24305

\pgfPT[Z list={1,...,36},legend Z color=red,legend acronyms=false]
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Periodic Table of Elements

o
qud

berylium
9.0122

magnesium
24305

arsenic | selenium
74922 78971

show legend pins default: true
When set to true the legend pins are shown, otherwise they are not shown.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

s t
N
2: Atomic Number
Ra: Radioactiv
CS: Chemical Symbol

berylium
9.0122

N
rogen
P

orus
.97

phosph
30.

33
As

iame
Ar: Relative Atomic Mass.

magnesium
24.305

potassium | calcium
39.008 40078

\pgfPT[Z list={1,...,36},show legend pins=false]

Periodic Table of Elements

Ar

2: Atomic Number
g Radicacive’

lithium berylium
694 9.0122

magnesium
24.305

Ge

.
Tasz

germanium
7263

legend pins default: {line width=.05pt,rounded corners=2pt,right color=black!5,
left color=white,draw=black!50}

Style to define the appearance of the legend pins, built with any of the TikZ keys that can be ap-

plied to a path construction.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

e
berylium ymbol

CS: Chemical S
N: Namo
9.0122 Ar: Relative Atomic Mass.

magnesium
24.305
2 35

potassium
39.008
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\pgfPT[Z list={1,...,36},legend pins={draw=red,fill=red!10}]

Periodic Table of Elements

¢ ’
N
A s [¢]
2: Atomic Number o
28 Sl Symbot i
beryliium Nohamer ! boror
2 a0122 vt Retaive Aoric Mass 108 Y
2 S 13 17
magnesium aluminium n phosphorus. tfur
24.305 26.982 30.974 .06
5 P 2 2 2 2 25 2 27 2 > 3 31 3 3
Se v G MR - Co { Zn Ga

sul
2,
34|
Se

\pgfPT[Z list={1,...,36},legend pins={draw=red,fill=red!10},legend acronyms=false]

Periodic Table of Elements

berylium

92,0122

magnesium
24.305

show extra legend default: true
When set to true the extra legend is shown, otherwise it is not shown.

\pgfPTbuilcellstyle{myname}(6,3)% 6 rows by 3 columns
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5.25-6.75;1-3;DiscC)]
\pgfPT[Z list={1,...,36},cell style=myname]

Periodic Table of Elements

2: Atomic Number

Ra: Radioactive
S: Chomical Symbol

cd: Country of Discovery

potassium

S

\pgfPT[Z list={1,...,36%},cell style=myname,show extra legend=false]

Periodic Table of Elements
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extra legend default: {draw=black!50,fill=black!10,line width=.05pt,
rounded corners=2pt}

Style to define the appearance of the extra legend, built with any of the TikZ keys that can be

applied to a path construction.

\pgfPT[Z list={1,...,36},cell style=pgfPTdisc]

Periodic Table of Elements

2: Atomic Number
Ra: Radioactive

d: Country of Discovery
yd: Vear of Discovery

‘germanium
-

1886

\pgfPT[Z list={1,...,36},cell style=pgfPTdisc,extra legend={draw=red,fill=red!10}]

Periodic Table of Elements

2: Atomic Number
Ra: Radioactive

i
d: Country of Discovery
yd: Year of Discovery

aluminium

1824

potassium
S

\pgfPT[Z list={1,...,36},cell style=pgfPTdisc,legend acronyms=false,extra
legend={draw=red,fill=red!10}]

Periodic Table of Elements

legend default: {bc=white,pins=true,extra=true,acro=true}

Pseudo style to set the keys: legend back color, show legend pins, show extra legend, legend
acronyms, legend radio color, legend CS color, legend Z color, legend pins (style), extra leg-
end (style) and/or legend box (style). None of the keys - bc, pins, extra, acro, radio, CS, Z,
pins style, extra style and box — are mandatory. The key show legend is set to true.

legend={bc=<color>,pins=<true|false>,extra=<true|false>,acro=<true|false>,
radio=<color>,CS=<color>,Z=<color>,pins style=<tikz path keys>,
extra style=<tikz path keys>,box=<tikz path keys>}
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\pgfPT[Z list={1,...,36},cell style=myname,legend={bc=black!10,extra=false}]

Periodic Table of Elements

magnesium

\pgfPT[Z list={1,...,36},cell style=myname,legend={acro=false,extra=false}]

Periodic Table of Elements

Country of
Discovery

w Periods and Groups
show period humbers

default: true
When set to true the period numbers are shown, otherwise they are not shown.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

berylium
9.0122

g
magnesium
24305

potassium
39.008

\pgfPT[Z list={1,...,36},show period numbers=false]

Periodic Table of Elements

i cs: ‘Symbol
lithium berylium e
694 9.0122 Ar: Relative Atomi

e Mass

sodium
2299

aluminium | siicon | phosphorus
26.982 28,085 30974

potassium | calcium
39.008 40.078

gallium
69.723
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show group numbers default: true

When set to true the group numbers are shown, otherwise they are not shown.
\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

18
1
2 N
beryliium mbol boron carbon nitrogen
. 9.0122 10.81 14,007
2 3| 7
3 Al | st P
sodium | magnesium auminium | siicon | phosphorus
2299 24.305 26.982 28.085 30.974
9 2 2 2 2 27 2 31 52 53 35
4 S v € MR E Co N Zn Ga Ge As
potassium calcium ‘gallium ‘germanium i
30008 | avom w7 | m2m

\pgfPT[Z list={1,...,36},show group numbers=false]

Periodic Table of Elements

hydrogen
1.008

Z: Atomic Number

B

22 Bhamical Symbol
‘emical Symbol
berylium = y

iame.
90122 Ar: Relative Atomic Mass.

. : .
2 m
g Al )
e T S
2has 2062 s07a
; i 8 c N ¢ Zn | Ga As

galium | germanium | arsenic
69.723 7263 74922

period label color
Sets the period label color.

default: red!50!black

\pgfPT[Z list={1,...,36},period label color=black]

Periodic Table of Elements

berylium
90122

magnesium aluminium
24.305

31

galium | germanium
69.723 7263

group label color default: blue!50!black

Sets the group label color.
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\pgfPT[Z list={1,...,36%},group label color=black]

Periodic Table of Elements

E

2: Atomic Number
Ra: Radioactive

berylium

N:
9.0122 Ar: Relative Atomic Mass.

magnesium aluminium | siicon | phosphorus | sulfur
24.305 26.982 28.085 30974 3206

potassium | calcium
39.008 40.078

gallium
69.723

label font default: \small\bfseries
Sets the label font.

\pgfPT[Z list={1,...,36},label font=\itshape]

Periodic Table of Elements

H
hydrogen
1.008
Li

lithium berylium
694 9.0122

sodum | magnesium
29

aluminium
26.982 30974 32,

5 .06

21 2 2 24 25 2 27 28 2 30 32 3 3
Se T Y C Mim [Fe Co I\ Cu Zn Ga Ge As Se
gallium ‘germanium arsenic selenium
69.723 72.63 74.922 78.971

per default: {gr=true,c=red!50!black,f=\small\bfseries}

Pseudo style to set the keys: show group numbers, period label color and/or label font. None of
the keys - gr, c and f — are mandatory. The key show period numbers is set to true.

[ per={gr=<true|false>,c=<color>,f=<font commands>}]

potassium | calcium
39.008 40,078

\pgfPT[Z list={1,...,36},per={gr=false,c=green!50!black}]

Periodic Table of Elements

ol U | Be
beryllium
ooz

5 s 7 s 5
G N o
‘boron carbon nitrogen oxygen
1081 12011 14007 | 15999
13 14 15 15 17
Al il P S

aluminium | siicon | phosphorus | sulfur
26.982 28.085 30974 3206
3 s

21 2 24 25| 2 27 2 2 20 51 E 34 55 5
Se T Y C M Fe Co N Cu Zn Ga Ge As Se
gallium germanium arsenic selenium
69.723 7263 74.922 78.971

gr default: {per=true,c=blue!50!black,f=\small\bfseries}

Pseudo style to set the keys: show period numbers, group label color and/or label font. None of
the keys - per, c and f — are mandatory. The key show group numbers is set to true.

magnesium
24305

[ gr={per=<truelfalse>,c=<color>,f=<font commands>} ]
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\pgfPT[Z list={1,...,36},gr={per=false,c=green!50!black}]

Periodic Table of Elements

potassium | calcium gallium
39.008 40078 69.723

per+gr default: {pc=red!50!black,gc=blue!50!black,f=\small\bfseries}

Pseudo style: use c to set both keys group label color and period label color with the same
color; use pc to set period label color, gc to set group label color and/or f to set label font.
None of the keys - c, pc, gc and f — are mandatory. The keys show period numbers and show
group numbers are set to true.

[ per+gr={c=<color>,pc=<color>,gc=<color>,f=<font commands>}]

\pgfPT[Z list={1,...,36},per+gr={c=green!50!black,
f=\fontfamily{frc}\selectfont\normalsize\bfseries}]

Periodic Table of Elements

L Be

13 14 15 16
N o
boron carbon nitrogen oxygen
1081 12,011 14007 | 16999
a\um\nl m | silicon umur
6.982 28.085 uun
3 32 34

berylium
9.0122

w Blocks and Families

show blocks default: false

When set to true the blocks s, p, d and f are drawn overlaying the Periodic Table and their labels
are shown. Note that blocks are only shown when the Z list contains, at least, all elements of

blocks s, p and d.
\pgfPT[Z list={1,...,36},show blocks=true,show title=false]

potassium | calcium gallium
39.008 40.078 69.723
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\pgfPT[show blocks,show title=false]

2: Atomic Number
Ra: Radioactive

CS: Chemical Symbol
Ar: Relative Atomic Mass

magnesium

Sr
wbidum | stonum
85.468 87.62

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

N: Namo
Ar: Relative Atomic Mass.

magnesium
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blocks font default: \small\bfseries
Sets the font used in the block labels.

\pgfPT[Z list=spd,show blocks,show title=false,blocks
font=\small\bfseries\fontfamily{ptm}\selectfont]

s block color default: () RGB: 255,231,132
Sets the block s color.

s block font color default: {}

Sets the s block label font color. If no color is provided, the s block color will be used as the font
color.

s block line width default: 0.8pt
Sets the width of the line surrounding the s block.

p block color default: C )RGB: 170,255,172
Sets the block p color.

p block font color default: {}

Sets the p block label font color. If no color is provided, the p block color will be used as the font
color.

p block line width default: 0.8pt
Sets the width of the line surrounding the p block.

d block color default: () RGB: 255,187,187
Sets the block d color.

d block font color default: {}
Sets the d block label font color. If no color is provided, the d block color will be used as the font
color.

d block line width default: 0.8pt
Sets the width of the line surrounding the d block.

f block color default: () RGB: 177,203,228
Sets the block f color.

f block font color default: {}

Sets the f block label font color. If no color is provided, the f block color will be used as the font
color.
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f block line width

default: 0.8pt

Sets the width of the line surrounding the f block.

blocks font color

default: black

Style to set a common color for the labels of s, p, d and f blocks. The key show blocks is set to

true.

\pgfPT[blocks font color,show title=false]

2]

Ar

2: Atomic Number
Ra: Radioactive

CS: Chemical Symbol

N: Name

Ar: Relative Atomic Mass.

magnesium
24.305

potassium | calcium
39.008 40.078

rubidium | strontium
85.468 87.62

caesium barium
137.33

francium radium

223)

> 5 117 ) 118 )
! Ts Qg
‘nihonium flerovium ‘moscovium | livermorium | tennessine | oganesson
86 [289] [290) 9: [294] 29

blocks line width

default: 0.8pt

Style to set a common width of the lines surrounding the s, p, d and f blocks. The key show

blocks is set to true.

\pgfPT[blocks line width=1.5pt]

TIE

Ar

2: Atomic Number
Ra: Radioactive

CS: Chemical Symbol

N: Name

Ar: Relative Atomic Mass.

magnesium
24.305

potassium | calcium
39.008 40.078

rubidium | strontium
468 87.62

barium
137.33

Fr
francium

223)

43

X 44

Periodic Table of Elements

> “om @ 17 ) 110 )
! Ts Og
‘nihonium livermorium | tennessine | oganesson
T o G o .
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blocks default: {sc=blocos,pc=blocop,dc=blocod,fc=blocof,Iw=.8pt,font=\small\bfseries}

Pseudo style to set the keys: block s color, block p color, block d color, block f color, the com-
mon line widths of the blocks, the s block line width, the p block line width, the d block line
width, the f block line width, blocks font, s block font color, p block font color, d block font
color and/or f block font color. None of the keys - sc, pc, dc, fc, Iw, slw, plw, dlw, flw, sfc, pfc,
dfc and ffc — are mandatory. The key show blocks is set to true.

NOTE:

The colors provided to the color keys of the blocks - sc, pc, dc and fc - could be any defined
color via the command \definecolor or by mixing colors, using, for instance, the syntax
colorl!value!color2 or colorl!value, as explained in the xcolor package documentation.

blocks={sc=<color>,pc=<color>,dc=<color>,fc=<color>,lw=<lenght>,
slw=<lenght>,plw=<lenght>,dlw=<lenght>,flw=<lenght>,f=<font commands>,
sfc=<color>,pfc=<color>,dfc=<color>,ffc=<color>}

\pgfPT[blocks={sc=red!70!white,pc=green!70!white,dc=yellow!70!white,lw=2pt},
show title=false,Z list=spd]

&

TTE

Ar

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

N: Name
Ar: Relative Atomic Mass.

T || i || e mdmm
19023

192. ...
106 107/ 108 109 10|
D) Bl Ds
| senherglum Py nasslum menerium | darmstadtium
281

\pgfPT[blocks={sc=red!70!white,pc=green!70!white,dc=yellow!70!white,
dfc=yellow!70!black,lw=2pt},show title=false]

6

I

Ar

2:Atomic Number p-block
O e mea Symbol
N

me.
Ar: Rolative Atomic Mass

15 16

ruthenium | rhodium
1029

haln jum tamalum mngusn mon jum osmium

f-block

&) 96

A Cm Blk
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show families default: false

When set to true the main families — representative elements, transition metals and internal
transition metals — are drawn overlaying the Periodic Table and their labels are shown. Note that
families are only shown when the Z list contains, at least, all elements of blocks s, p and d.

\pgfPT[Z list={1,...,111},show families]

Periodic Table of Elements

berylium
9.0122

aluminium
26.982
31

gallium
69.723

rubidium
85.468

thalium
204.38

\pgfPT[show families]

Periodic Table of Elements

1 18
1| H ® He
hydrogen CS o (i helium
1.008 2 N omsecun 13 14 15 16 17 40026
A 4 5 8 s 0
2| U T et B c N o F | Ne
lithium berylium 5 Shomical Symbol boron carbon nitrogen oxygen fluorine neon
6.94 9.0122 Ar: Relative Atomic Mass 10.81 12,011 14.007 15.999 18.998 2018
3| Na Mg Al Si P $ Cl Ar
sodium | magnesium auminium | slicon | phosphorus |  sulfur | chlorine | argon
2299 20305 3 4 5 6 7 8 9 10 11 12 26082 | 28085 | 30974 3208 3545 3095
a4l K Ca Ga Ge Se Br Kr
potassium calcium gallium germanium arsenic selenium bromine krypton
008 | 40078 60723 7263 7492 | 7em | 79004 | sares
5| Rb Sr In Sn Sb Te 0 Xe
rubidium strontium indium fin antimony tellurium iodine xenon.
85.468 87.62 114.82 118.71 121.76 1276 126.9 131.29
6 8 8 8 8 %] a5
6| Cs Ba © Tl Pb Bl Po A Rn
caesium | barum halium lead bsmuh | polonium | astatine | radon
132.91 137.33 20438 207.2 208.98 [209] [210] [222]
8 88 [ 8 @ @ @ [ @ g & [x] 118
7| Fr Ra R D B Ds Rg Cn Nk 7 Me Lv Ts Og
franciom | radum darmstadtium| roenigenium | copernicium | nihonium | flerovium | moscovium | vermorium | tennessine | oganesson
223] [226] 1281 1282) 285 | p2s6) 1289 1290) 1293 1294 1294

%] 100 %1 101 %) 102

Fm 11l
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\pgfPT[show families,show title=false,IUPAC=false]

H |-
CS

N

a_ L[

2| U T

Ra: Radioactive
CS: Chemical Symbol

berylium e
Ar Relative Atomic Mass

9.0122

2

a2

5 Sr
swontum
o762

TRANSITION METALS

aluminium
26.982

31 32 3 34
Ga Ge As
galium | germanium | arsenic selenium
69.723 72,63 il

43 X 44 45 46 7 3 9 3

families font

default: \small\bfseries

Sets the font used in the family labels.

\pgfPT[show families,show title=false,families font=\normalsize]

a_Lf

7 tomic Numbe.

berylium
9.0122

Ra: Radioactive

CS: Chemical Symbol

N: Name

Ar: Relative Atomic Mass.

3 Al
7 3 aluminium
4 TRANSITION METALS Ga

Sr
swontum
87.62

rubidium
85.468

B
boron
1081

@ 117 ) 118
s Qg
livermorium | tennessine | oganesson
f2s3 s s

nihonium

64

INTERNAL TRANSITION METALS

r family color

default: [ JRGB: 170,255,172

Sets the representative elements block color.

r family font color

default: {}

Sets the representative elements block label font color. If no color is provided, the r family color

will be used as the font color.

50 of 130



pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

r family line width default: 0.8pt
Sets the width of the line surrounding the representative elements block.

tm family color default: () RGB: 255,187,187
Sets the transition metals block color.

tm family font color default: {}
Sets the transition metals block label font color. If no color is provided, the tm family color will
be used as the font color.

tm family line width default: 0.8pt
Sets the width of the line surrounding the transition metals block.

itm family color default: C_ )RGB: 177,203,228
Sets the internal transition metals block color.

itm family font color default: {}
Sets the internal transition metals block label font color. If no color is provided, the itm family
color will be used as the font color.

itm family line width default: 0.8pt
Sets the width of the line surrounding the internal transition metals block.

families font color default: black

Style to set a common color for the labels of representative elements, transition metals and in-
ternal transition metals blocks. The key show blocks is set to true.

\pgfPT[show title=false,families font color=blue!50!black]

lanthanum neadymium | promethium thuium | yterbium | lutetiom
138.91 144.24 [145] 168.93 173.05 174.97
G, ) ) 94 ) %1 99 %)

protactinium | uranium | neptunium | plutonium | americium berkelium fermium | mendelevium | nobelium | lawrencium
231.04 238.03 (237 1244) 1243) 1247) 1257) 1258] [259) 1266]

families line width default: 0.8pt

Style to set a common width of the lines surrounding the representative elements, transition
metals and internal transition metals blocks. The key show families is set to true.

\pgfPT[show title=false,show families,families line width=1.5pt]
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1
—
H

hydrogen CS o

wnd
Baid
1.008 N ==

Ar

Lo

Ra: Radioactive

CS: Chemical Symbol
me

Ar: Relative Atomic Mass.

lithium berylium
694 90122

magnesium
24.305

calcium
40.078

francium
223]

2 8
%] 110 111 112 113] 114 115
/s Ds Cn
darmstactiom ro«m-num copsricm nlhomum flerovium | mos
281) [289]

63 64| 65 66

INTERNAL TRANSITION METALS

R Am

Fm

scovium

[290]

el

livermorium

ennessine | cganessan

families

default: {rc=blocor,tc=blocot,ic=blocoi,Iw=.8pt,f=\small\bfseries}

Pseudo style to set the keys: r family color, tm family color, itm family color, the common line
widths of the families, the r family line width, the tm family line width, the itm family line
width, the families font, r family font color, tm family font color and/or itm family font color.
None of the keys - rc, tc, ic, lw, rlw, tlw, ilw, f,rfc, tfc and ifc — are mandatory. The key show

families is set to true.

NOTE:

The colors provided to the color keys of the families could be any defined color via the com-
mand \definecolor or by mixing colors, using, for instance, the syntax colorl!value!color2,
as explained in the xcolor package documentation.

families={rc=<color>,tc=<color>,ic=<color>,Iw=<lenght>,rlw=<lenght>,
tlw=<lenght>,ilw=<lenght>,f=<font commands>,rfc=<color>,
tfc=<color>,ifc=<color>}

\pgfPT[families={rc=red!70!white,ic=yellow!70!white,Iw=2pt},show title=false]

CS o [m
N ooeon

Z: Atomic Numt

REPRESENTATIVE ELEMENTS

Ra: ive.
GS; Ghemical Symbol

‘Ar!Relative Atomic Mass

89

151.96 157.25 158.93

%] o7 W) 98

Cin Bl Cf

1625

Am

)

ylmrbium utetium
m.w

(%] 101

[id)

»’ 102

No)

v‘v 103
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\pgfPT[families={rc=blue,ic=yellow!70!white,rlw=2pt},show title=false]

Cs

N

Ra

L

REPRESENTATIVE ELEMENTS

Ra: Radioactive

i
CS: Chemical Symbol

Ar: Relative Atomic Mass

18

13 16 17

4 5 6 7 8 9 10 11 12
T v Nf Cu Zn
aresr | sossz | s1e9 | sasss | sseas | seess | seess | eas | 65
0 ) 5

Zr Nb ! Ru Rl Pd Ag)

91.224 92.906 95.95 98] 101.07 102.91 106.42 107.87

[ Ta Re Qs g Pt Au Hg
hafrium | tantaom | wngeten | emum | osmom | iGum | platium gold mercury
17649 | 18095 | 18384 | 18621 | 1s023 | 1o222 | 19508 | 19607 | 20059
os JRREX] 105 T X3 107 IR 106 XY 100 IR 110 [ x

(R Db Bl his) s
utherfordiom | dubrium | seaborgium | bofvium | hassium | meinerium | carmstactium

267] [268] [266] 270) 270] [278]

1
1
2
2
3
3
4 Se
scandium
44956
5 A
ytrium
58.906
6
o
7
] L
Janthanum
138,91
@
7ae
[227)

\pgfPT[families={rc=blue,ic=yellow!70!white,rlw=2pt,ifc=yellow!70!black},show

Se
scandium
44.956

Yitrium
88.906

title=false]

REPRESENTATIVE ELEMENTS

Ra: Radioactive
CS: Chemical Symbol

Ar: Relative Atomic Mass.

91.224

[Hif
hafniom
178.49

vanadium

50942

niobium
92.906

tantalum
180.95

ungsten
183.84

dubnium

1268] [270]

nickel
58.693

palladium

platinum

bohrium i meitnerium | da

mercury
200,59

lanthanum

13891
€5

A

actinium
1227
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w Periodic variations

show periodic variations default: false

When set to true the periodic variations — for atomic radius, ionization energy and/or electron
affinity — are shown with two arrows. One horizontal arrow is placed at the top of the Periodic
Table for the variation over the period and the other vertically to the left of the Periodic Table for
the variation over the group.

NOTE:

The variations are only shown when the base cell of the Periodic Table contains the atomic ra-
dius, the ionization energy and/or the electron affinity. If none of them is present setting this
key (show periodic variations) has no effect.

\pgfPTstyle[Z list=spd,show title=false]
\pgfPT[show periodic variations]

ol U
lithium
6.94

2 2 22 2 2 2 24 27 29 30 31
4 ia
potassium gallium
39.008
37 E 39 2 13 5 6 7 49
G (i}
-
68

ymbol
NN
Ar: Relative Atomic Mass

berylium
9.0122

indium

francium
[223]

um
Al
Fr
radium
)|

_; The atomic radius decreases over the period

Z: Atomic Number
Ra: Radioacive.
berylium CS: Chemical Symbol

12 R: Atomic Radius (pm)

13

B
boron
87
Al

aluminium

Sr
woigom | stontium
265

dnoib ayy bunie Sasealoul Snipes djwoje ay |

caesium thallium lead

Fr

francium radium

flerovium | moscovium | fivermorium | tennessine | oganesson
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\pgfPT[show periodic variations,cell style=pgfPTREi]

f The atomic radius decreases over the period
The ionization energy increases over the period 47‘—

Z: Atomic Number
berylium Ra: Radioaciive
112 -

potassium germanium
23 125
4188

Sr

strontium
219

dnoib eq} Buoje seseaoul snipes olwoje ay |

dnoub ay} Buoje saseaisap ABiaua uopeziuol ayL

varR color default: ) RGB: 128,191,191
Sets the color used in the filling of the arrows for the atomic radius variations.

NOTE:

The color provided to varR color could be any defined color via the command \definecolor
or by mixing colors, using, for instance, the syntax colori!value!color2, as explained in the
xcolor package documentation.

\pgfPT[show periodic variations,cell style=pgfPTR,varR color=teal,R color=purple]

_ The atomic radius decreases over the period

1| H "

o | ch * 13 14 15 16 17

R
13
Al
aluminium
8
&

2 Z: Atomic Number
Ra Radioaciive
berylium S: Chemical Symbol

112 R Aiomic Radius (pm)

Gi

germanium
125

Buoje saseaiou| Snipes ojwole oy

strontium
219

%) 106! %) 107
7 Db Sg

francium

livermorium | tennessine | oganesson

varR font default: \footnotesize\bfseries

Sets the font for the text displayed inside the arrow, describing the variation of the atomic ra-
dius.
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\pgfPT[show periodic variations,cell style=pgfPTR,varR font=\small\itshape]

° The atomic radius decreases over the period

lame
: Atomic Radius (pm)

silicon
1

i
1
®

dno.b sy} Buoje seseaioul SNipes dIWoe 8y |

francium ni flerovium | moscovium | fivermorium | tennessine

varR font color default: @ (value of varR color)!50!black
Sets the color of the text showing the atomic radius variations displayed inside the correspond-
ing arrows.

See the note in varR color.

varEi color default: ") RGB: 128,191,191
Sets the color used in the filling of the arrows for the ionization energy variations.
See the note in varR color.

varEi font default: \footnotesize\bfseries

Sets the font for the text displayed inside the arrow, describing the variation of the ionization
energy.

vareEi font color default: @ (value of varEi color)!50!black

Sets the color of the text showing the ionization energy variations displayed inside the corre-
sponding arrows.
See the note in varR color.

vareaff color default: C") RGB: 128,191,191

Sets the color used in the filling of the arrows for the electron affinity variations.
See the note in varR color.

vareaff font default: \footnotesize\bfseries

Sets the font for the text displayed inside the arrow, describing the variation of the electron
affinity.

vareaff font color default: @l (value of vareaff color)!50!black

Sets the color of the text showing the electron affinity variations displayed inside the corre-
sponding arrows.
See the note in varR color.

var font default: \footnotesize\bfseries

Style to set a common font for the variations along the Periodic Table.
Setting var font=<font commands> is equivalent to setting {varR font=<font commands>,
varEi font=<font commands>,vareaff font=<font commands>7}.
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\pgfPT[show periodic variations,cell style=pgfPTREi,var font=\small\itshape]

t The atomic radius decreases over the period
The ionization energy increases over the period 4“—

Z: Atomic Number
berylium Ra: Radioaciive
112 -

potassium germanium
23 125
4188

Sr

strontium
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nosb sy} Buofe saseaoul SNIP.I dIOTe By |
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=
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<
Q
(0]
5
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@
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o
o
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«Q
=
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Q
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var color default: CC°) RGB: 128,191,191
Style to set a common color for the variations along the Periodic Table.

Setting var color=<color> is equivalent to setting {varR color=<color>,varEi color=<color>,
vareaff color=<color>}.

NOTE:

The color provided to var color could be any defined color via the command \definecolor or
by mixing colors, using, for instance, the syntax colori!value!color2, as explained in the
xcolor package documentation.

Keep in mind that setting the variations colors also changes the default text colors for them.

\pgfPT[show periodic variations,cell style=pgfPTREi,var color=blue!50!white]

1 18
|
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T €S o

gameons
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varR default: {c=colorvariations,f=\footnotesize\bfseries }
Pseudo style to set the keys: varR color, varR font and/or varR font color. None of the keys - c,
f and fc - are mandatory.

NOTE:

The color provided to varR color could be any defined color via the command \definecolor
or by mixing colors, using, for instance, the syntax colori!value!color2, as explained in the
xcolor package documentation.

[ varR={c=<color>,f=<font commands>,fc=<color>} ]

\pgfPT[show periodic variations,cell style=pgfPTREi,
varR={c=green!70!black,f=\small\bfseries}]

QEEmmmm T Theatomio adius decreases ove th period
The ionization energy increases over the period ‘

olwoje sy

dnoub ay} Buoje sasealoap ABiaua uonezjuol ayjl

vareEi default: {c=colorvariations,f=\footnotesize\bfseries }
Pseudo style to set the keys: varEi color, varEi font and/or varEi font color. None of the keys -
¢, f and fc - are mandatory.

NOTE:

The color provided to varEi color could be any defined color via the command \definecolor
or by mixing colors, using, for instance, the syntax colori!value!color2, as explained in the
xcolor package documentation.

[ varEi={c=<color>,f=<font commands>,fc=<co|or>}]

\pgfPT[show periodic variations,cell style=pgfPTREi,
varR={c=green!70!black,f=\small\bfseries?},
varEi={c=Ilime!70!black,f=\small\bfseries}]
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T okt ey nresesoverthpariod )

-
=2
: =Y
8 e
Be
berylli ioactive.
lum &8 ol Sy
g
<
g
g 38
o Sr
§\l slu;r‘n;um
Q
=
@
Q
S
A~}
vareaff

default: {c=colorvariations,f=\footnotesize\bfseries }

Pseudo style to set the keys: vareaff color, vareaff font and/or vareaff font color. None of the

keys - ¢, f and fc - are mandatory.

NOTE:

The color provided to vareaff color could be any defined color via the command \definecolor
or by mixing colors, using, for instance, the syntax colori!value!color2, as explained in the

xcolor package documentation.

m vareaff={c=<color>,f=<font commands>,fc= <co|or>}]

\pgfPT[show periodic variations,cell style=pgfPTeaff,
vareaff={c=purple!70!white,f=\small\bfseries,fc=white} ]

e

CS: Chemical Symbol

berylium Kane
[ Eea: Electroattinity (ki/mol)

9109p Anuiye uonose ay

calcium
237

rubidium | strontium
502

caesium barium
4551

francium radium
46.89 965

ron affinity increases over the period

5 6
B
bor

13

31
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minium
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\pgfPTresetstyle
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w Dark mode

dark mode default: no value

Style to change the overall appearance of the Periodic Table to a dark mode suitable for on-
screen viewing.

This style sets the following keys with the values:

back color scheme=solid, back color=black!80, cell line color=black!10, CS outline color=white, cell color=white,

Z backcolor=black!30, Z color=black, background={fill=black}, varR font color=black!20, varEi font color=black!20,
vareaff font color=black!20, per+gr={c=white}, title color=white, other languages color=black!40,
legend={bc=black!70,radio=white, CS=white,Z=white,pins style={draw=white,right color=black!75,

left color=black!60,line width=.05pt,rounded corners=2pt},extra style={draw=white,fill=black!70,line width=.05pt,
rounded corners=2pt},box={left color=black!70,right color=black!40,draw=white} }

\pgfPT[dark mode]

Periodic Table of Elements

germanium  arsenic selenium
74922 78971

antimony  telurium
121.76 1276

w Exercise layout

The keys described in this section enable the exercise layout of the Periodic Table, i.e., in
this mode the structure of the Periodic Table is drawn, but there are only a few contents
available in the cells.

only cells default: false
When set to true the Periodic Table is drawn with only the cells without any contents.

NOTE:
The following keys are also set: back color scheme=solid, show title=false, show period
numbers=false, show group numbers=false, show legend=false, show MNM line=false
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\pgfPT[only cells]

\pgfPT[Z list={1,...,54},0nly cells]

only cells plus 2 default: false

When set to true the Periodic Table is drawn with only the cells without any contents, except the
atomic number (2).

NOTE:
The following keys are also set: back color scheme=solid, show title=false, show period
numbers=false, show group numbers=false, show legend=false, show MNM line=false
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\pgfPT[only cells plus Z]

19 20 [21] 2 23 24 25 2 27 [2s] 29 30 [a1] % 53 [34] 35 35

37 38 30| 40 41 42] 43 44 45| a6 47 48] 49 50 51 52 53 54]

55 56 57-71 72 73 74] 75 76 77] 78 79 80| 81 82 83| 84) 85 86|

87 88 89-103] 104 105 106 107 108 109] 110 111 112] 113 114 11| 116 117 118]
57| 58 59 60| 61 6: 63/ 64 65 66| 67| 68 69| 70 71

[os] 90 91 52 53 o4 o5 [os] o7 58 [ss] 100 101 [102] 103

\pgfPT[only cells plus Z,IUPAC=false]

19 20 21 22 23 24| 25 26 27| 28 29 30| 31 32 33| 34] 35 36|

a7 3 [39] % a 12 s o 15 [36] a7 48 [1s] 50 51 [52] 53 54

55 56 57| 72 73 74] 75 76 77] 78 79 80| 81 82 83| 84] 85 86|

87 88 89| 104 105 106| 107 108 109] 110 111 112] 113 114 15| 116 117 118]

only cells with periods and group nhumbers default: false

When set to true the Periodic Table is drawn with only the cells without any contents. The period
and group numbers are shown.

NOTE:
The following keys are also set: back color scheme=solid, show title=false, show legend=false,
show MNM line=false
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\pgfPT[Z list={1,...,36},only cells with periods and group numbers]

1 18

only cells with periods and group numbers plus Z default: false

When set to true the Periodic Table is drawn with only the cells without any contents, except the
atomic number (Z). The period and group numbers are shown.

NOTE:

The following keys are also set: back color scheme=solid, show title=false, show legend=false,
show MNM line=false

\pgfPT[Z list={1,...,36},0nly cells with periods and group numbers plus Z]

1 18

Z exercise list default: {}
Sets the list of atomic numbers to display as letters instead of their chemicals symbols.

NOTES:
v"When values are provided to the Z exercise list and none of the above exercise layout is set, the ex-
ercise layout only cells is used.

v The line dots - ... — notation is not available in the Z exercise list, mainly to avoid errors on the
desired list. For example {1,...,4,8,...,16} is expanded by the \foreach statement of TikZ to
{1,2,3,4,8,15} instead of {1,2,3,4,8,9,10,11,12,13,14,15,16%}. For achieving that purpose it must
be typed {1,...,4,8,9,...,16}. Since the goal of Z exercise list is typing only a list of specific elements,
it will often be easier to type element by element.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,87%},
cell size=3em,Z list={1,...,36}]

A B
cC | D E

F G | H
1 J K L M N | O
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\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,877%},
cell size=3em,Z list={1,...,36},only cells with periods and group numbers]

1 18

11 A B
2 13 14 15 16 17
2l C | D E
3 F G| H
3 4 5 6 7 8 9 10 1 12
a1 J K L M N|O
exercise list in capitals default: true

When set to true the /etters are typed in capitals, otherwise they are typed as lowercase letters.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,87%},
cell size=3em,Z list={1,...,36},exercise list in capitals=false]

a b
c d e
f g h
i i k 1 m n o
exercise list color default: black

Sets the color of the displayed /etters in the exercise layout.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,877},
cell size=3em,Z list={1,...,36}, exercise list color=blue!50!black]

A B
c|D E
F G| H
1| J K L M N| O
exercise list font default: \bfseries\large

Sets the font of the displayed /etters in the exercise layout.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,877%},
cell size=3em,Z list={1,...,36}, exercise list font=\fontfamily{fmm}\selectfont]

A Vel
clao &

G| X
i X L 7 N o
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cells+2 no value
Style to set the key only cells plus Z to true.

\pgfPT[cells+Z]
| I B
(5] 6 7 (¢ 9 10
" B 13 1 15 16 17 1
55 56 5771 72 73 7a] 75 76 77] 79 80) (51 52 53] (4] 85 8]
cells+p+g no value

Style to set the key only cells with periods and group numbers to true.

\pgfPT[cells+p+g]
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cells+p+g+2 no value
Style to set the key only cells with periods and group numbers plus Z to true.

\pgfPT[cells+p+g+Z]

B a 5 6| 7 8 of 10

37 0 39 40 o 2 13 [24] a5 45 a8 49 [50] 51 52 (53] 54

55| 56 5771 72| 73 74 75| 76 77 78] 79 80 81 82 83 84] 85 86

exnocaps no value

Style to set the key exercise list in capitals to false.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,877},
cell size=3em,Z list={1,...,36},exnocaps]

a b
c d e
f g h
i i k 1 m n|o
exColor default: black

Style to set the key exercise list color.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,87},
cell size=3em,Z list={1,...,36},exColor=red!50!black]

A B
cC | D E

F G | H
| J K L M N | O

66 of 130



pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

exFont default: \bfseries\large
Style to set the key exercise list font.

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,877},
cell size=3em,Z list={1,...,36},exFont=\Large]

B
D
F H
I J K L M N
ex default: {caps=true,c=black,f=\bfseries\large}

Pseudo style to set the keys: exercise list in capitals, exercise list color and/or exercise list font.
None of the keys — caps, c and f — are mandatory.

[ ex={caps=<true|false>,c=<color>,f=<font commands>}]

\pgfPT[Z exercise list={1,2,3,4,9,12,17,18,19,20,25,27,32,34,35,49,54,74,86,877},
cell size=3em,Z list={1,...,36},ex={c=blue,f=\Large\bfseries}]

B
D
F G| H
1| J K L M N | O

I Cell contents options: keys, styles and pseudo styles

The following options and styles are used for customizing the contents available in each
individual cell of the Periodic Table, like the fonts or the colors used in the shown contents.

w The atomic number

Z backcolor default: black
Sets the background color of the box where the atomic number is displayed.

\pgfPT[Z list={1,...,36},Z backcolor=blue!70!black]

Periodic Table of Elements

15 16
7 s 1
N o F
nitogen | oxygen worine o
14,007 15,999 8.998
15 16 17/
P S]
o a

magnesom | o . o~ o o oo o | auminum | siicon phosphorus | sulfur
30.974 3206

mmmmmmmmmmmmmm
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Z color default: white
Sets the color of the atomic number.

\pgfPT[Z list={1,...,36},Z backcolor=black!30,Z color=black]

Periodic Table of Elements
1

1
1| " o8 el
| 2 v | Em 13 14 15
3 a Ar 5 0 7
2 L Be Ra: Radioactive B c N
ithm | berylium €S Chemical Symbol boron cabon | nitiogen
1" 12 13 14 15
3 Na Mg Al St P
el letell 3 4 5 6 7 8 9 10 11 12 | el | o |Tamen
19 20 3 33
4l K Ca Ga Ge As
potassium calcium gallium | germanium arsenic
39.008 40.078 69.723 72.63 74.922
Z font default: \tiny\bfseries

Sets the font of the atomic number.
\pgfPT[Z list={1,...,36},Z font=\fontfamily{pag}\selectfont\tiny]

Periodic Table of Elements

Ra

hydrogen CS o (=
1100 N mina:
A

2 Atomic Number
a: R ive
berylium CS: Chemical Symbol

iame.
90122 Ar: Relative Atomic Mass.

P

osphorus

30973 .
galium

69.723

Z use box width default: false

If true, the width specified in the constructed cell is used, otherwise, the natural width of the
box containing Z value is used.

\pgfPT[Z list={1,...,363},Z use box width]

Periodic Table of Elements

berylium
9.0122

magnesium
24.305
35

calcium gallium
40.078 69.723

Z align default: left

Sets the alignment of the atomic number value to left, center or right with respect to its con-
taining box. It only takes effect when Z use box width is true.

68 of 130



pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

\pgfPT[Z list={1,...,36},Z use box width,Z align=center]

Periodic Table of Elements

18

| |2l
1| H He
hydrogen 2 helium

berylium
9.0122

13 14 15 16
5 6 7 s
B C N (]
boron cabon | nitrogen | oxygen
1081 12011 14,007 15.999
13 14 15 16
Al St P S]
aluminium | siicon | phosphorus | sulfur
26.982 26,085 30974 3206
31 32 33 3
S Se

magnesium
24.305

chiorine argon
35.45

4] K Ca
potassiom | calcium germarium | arsenic | seleiom | bromine | keypton
39.098 40.078 74.922 78.971 79.904 83.798

Z padding default: 0.25ex

Sets the padding between the atomic number value and the box that contains it. It only takes
effect when Z use box width is true.
\pgfPT[Z list={1,...,36},Z use box width,Z align=right, Z padding=1em]

Periodic Table of Elements

1 18
| |
1| H He
yrogen

fithium berylium
6.9 9.0122

hefium
13 14 15 16 17 40026
5 5 7 s
B G N o
boron cabon | nittogen | owgen | fluorine neon
1081 12011 14,007 15,999 .
13 14 15 16

aluminium | siicon | phosphorus | sulfur
30.974 32.06
33

sodium | magnesium chlorine argon
24.305

35.45

Ca
potassium | calcum
39.008 40.078

chromium
51996

manganese

gallium
69.723

germanium
7263

selenium
78971

arsenic
74922

bromine | krypton
79.904 83,798

Z box no value
Style equivalent to Z use box width=true.

\pgfPT[Z list={1,...,36%},Z box]

Periodic Table of Elements

1 18
- P—

1| H He

hydrogen [~ helium

e | 2 EN 17 | tm

13 14 15 16
s B 7 s
Be B (] N o
o boror carbon nitrogen ‘oxygen
. 1081 12011 | 14007 | 15999
B 14 15 16
3 Al Si P S
rmagnesium aluminium silicon phosphorus sulfur chlorine
24.305 2902 | 28085 | sosra | 3206 3545
B B 51 52 33 34
Ga Ge Se 3
54.938

potassium | calcium

germanium | arsenic | selenium | bromine:

39.008 40.078 7263 74922 78971 79.904

z default: {bc=black,c=white,f=\tiny\bfseries,boxwd=false,align=Ileft,pad=.25ex}

Pseudo style to set the keys: Z backcolor, Z color, Z font, Z use box width, Z align and/or Z
padding. None of the keys - bc, c, f, boxwd, align and pad - are mandatory.

Z={bc=<color>,c=<color>,f=<font commands>,boxwd=<true|false>,
align=<left|center|right>,pad=<length>}
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\pgfPT[Z list={1,...,36},Z={bc=blue,f=\tiny\bfseries\itshape}]

Periodic Table of Elements

J H B =

TE

Ar

Z: Atomic Number

: ve
berylium CS: Chemical Symbol

N: Namo
90122 Ar: Relative Atomic Mass

magnesium aluminium | siicon | phosphorus | sulfur
24.305 26.982 28.085 30974 3206

potassium
39.008 40.078

gallium
69.723

w The chemical symbol

CS solid default: (") RGB: 255,166,51
Sets the color of the chemical symbol for elements that are in the solid state at normal tempera-
ture and pressure (NTP).

\pgfPT[Z list={1,...,54},CS solid=red]

Periodic Table of Elements

H )

I

Ar

: Atomic Number

berylium
90122

magnesium phosphorus

24.305 30974

galium
69.723

rubidium | strontium tellurium
85.468 87.62 1276

CS liquid default: @20 RGB: 0,204,204

Sets the color of the chemical symbol for elements that are in a liquid state at normal tempera-
ture and pressure (NTP).

\pgfPT[Z list={1,...,54},CS liquid=red]

Periodic Table of Elements

cS | (1=
o=

2 Ra: Radloac
berylium €5 Chemica

90122

3 Mg

magnesium phosphorus

24.305 30974
5 7 32

galium | germanium
69.723 7263

5 Sr
rubidium ‘strontium tellurium
85.468 87.62 1276
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pgf-PeriodicTable 2.0.1
default: @B RGB: 0,102,153

CS gas
Sets the color of the chemical symbol for elements that are in a gaseous state at normal tem-

perature and pressure (NTP).
\pgfPT[Z list={1,...,

Periodic Table of Elements
18

54} ,CS gas=red]

2 Atomic Number
s Symbol

berylium oo
9.0122 Ar: Relative Atomic Mass.
phosphorus

30974

magnesium
24.305

i germanium

7263

tellurium
1276

rubidium | strontium
85.468 87.62

CS synt default: [ ) RGB: 236,236,236
Sets the color of the chemical symbol for elements that are synthetic
\pgfPT[CS synt=red]

Periodic Table of Elements
18

2: Atomic Number
s Radicacive
ical Symbol

berylium oo
9.0122 Ar: Relative Atomic Mass.

L)
magnesium
24305

potassium
39.008

rubidium | strontium
85.468 87.62

rancium
223)

default: black

Cs all
Style to set a common color to the chemical symbols, equivalent to CS solid=<color>
CS liquid=<color>,CS gas=<color>,CS synt=<color>
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potassium
39.008

rbidum
85468
Cs

caesium
13291

francium
[223)

berylium
90122

magnesium

24.305

strontium
87.62

CS font

\pgfPT[CS all=red]

Periodic Table of Elements

phosphorus
30974
3

3
4
Sb

antimony

bismuth

204.38
112 )
Cn
roentgenium | copernicium | nihonium
i262) 265) L oo |

06
E 4 3s
Se
a selenium
7 78971
Te

tellurium
127,

tennessine

oganesson

default: \small\bfseries

Sets the font for the chemical symbol.

\pgfPT[Z list={1,...,363},CS font=\small\fontfamily{fmm}\selectfont]

CS render mode

potassium
39.008

berylium
9.0122

magnesium
24.305

CS: Chemical
N: Namo
Ar: Relative

Periodic Table of Elements

8| C
o

Al | S
it |
26.982 .085
G | G
galium | germanium
69.723 72,63

default: fill and outline
Sets the chemical symbol render mode. Available modes are fill, outline or fill and outline.

\pgfPT[Z list={1,...,36}]

Periodic Table of Elements

1 Symbol
Atomic Mass

72 of 130



pgf-PeriodicTable 2.0.1 Options for \pgfPT: creating a «Periodic Table»

\pgfPT[Z list={1,...,36},CS render mode=fill]

Periodic Table of Elements

berylium
9.0122

Mg
magnesium aluminium
24.305 26.982

\pgfPT[Z list={1,...,36},CS render mode=outline]

Periodic Table of Elements

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

lithium berylium
9.0122

Ar: Relative Atomic Mass.

magnesium
24305

potassium
39.008 40.078

CS outline color default: black
Sets the outline color for the chemical symbol.

\pgfPT[Z list={1,...,36},CS outline color=red]

Periodic Table of Elements

s 3 ; s 5
- B

berylium cs:cl ol boron

9.0122 10.81 1!

35

2 . 13| 16
Mg Al
magnesium aluminium
24.305 26.982
2 2 25 2 7 2 29 31 34
Ga

5.999
1
Se

galium | germanium
69.723 7263

CS outline width default: 0.05

Sets the outline width of the chemical symbol. It is any positive numerical value without di-
mensions (1.0 is roughly 1.0pt).

\pgfPT[Z list={1,...,36},CS outline width=.2]

Periodic Table of Elements

TIE

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

berylium foies
9.0122 Ar: Relative Atomic Mass.

L)
magnesium
24.305

potassium
39.008 40.078

gallium
69.723
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Cs default: {r=fill and outline,c=black,w=.05,f=\small\bfseries,s=solido,!=liquido,
g=gasoso,sy=sintetico}

Pseudo style to set the keys: CS render mode, CS outline color, CS outline width, CS font, CS

solid, CS liquid, CS gas and/or CS synt and/or the style CS all. None of the keys - r, olc, olw , f,

s, |, g, sy and all - are mandatory.

CS={r=<fill|outline|fill and outline>,olc=<color>,olw=<positive numerical value>
f=<font commands>,s=<color>,|=<color>,g=<color>,sy=<color>,all=<color>}

\pgfPT[Z list={1,...,36},CS={r=outline,olc=red,olw=.4%},show legend pins=false]

Periodic Table of Elements

[€S]
N
A

17

2: Atomic Number
Ra: Radioactiv

13 14 15 16
3 5 6 7 8 9
o
berylium boron carbon nitrogen oxygen
9.0122 1081 12011 14.007 15.999
2 13 [14] 15 15 17]
Al S| P S
aluminium | siicon | phosphorus | sulfur
26.982 28.085 30974 3206

magnesium
24.305

a4l K Ca
potassium | calciom
39.098 40.078

gallium
69.723

‘germanium
7263

w The name

name color default: black
Sets the color of the element name.

\pgfPTstyle[show title=false]
\pgfPT[Z list={1,...,36},name color=red]

1 18

1| H .
hydrogen @
008 2 g 13 14 15 16
3| s D 7 3 9
i Z: Atomic Number C N o
boron carbon nitrogen oxygen
10.81 12,011 14.007 15.999
3] (1] 15 15 17 18
Al St P S]
aluminium silicon phosphorus sulfur
26.982 28.085 30.974 32,06
31 32 % 34 s 3
Ga As Se

B Kot
T,
Ge

gallum | germanium
69.723

fithium berylium
9.0122

magnesium
24.305

arsenic | selenium
74922 78971

potassium | caloium
39.008 40.078

name font default: \fontseriesl/\selectfont\tiny
Sets the font of the element name.

\pgfPT[Z list={1,...,36},name font=\itshape\tiny]
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name align

default: center

Sets the alignment of the element name to /eft, center or right with respect to its containing

box.

(new in v1.0.1)

\pgfPT[Z list={1,...,36},name align=left]

capitalize element names

ﬁ

2: Atomic Number

& Chomica I Symbol
‘Ar!Relative Atomic Mass

lberylium
90122

oron jitrogen
m 81 |zm1 L
18
phosphorus
su 974

Mg
Imagnesium
20305

Inmlnlum Jslicon

default: false

If set to true the first letter of the name of the elements is a capital letter (except in German
where names start with a capital letter since version 2.0.1). If set to TRUE the whole name of

the elements is in capital letters

La

Lithium
694

Potassium
39.008

1

(changed in v1.0.1)

\pgfPT[Z list={1,...,36},capitalize element hames=true]

Z: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

Berylium

90122 Ar: Relative Atomic Mass.

Magnesium
24.305

\pgfPT[Z list={1,...,36},capitalize element names=TRUE]

H

-

1.008

39.008

HYDROGEN

POTASSIUM

HELIUM
40026

BERYLLIUM
90122

NITROGEN
14.007
15 16 17

P

HOSPHORU!
30974

Ca

CALCIUM
40078

ARSENIC
74922

SELENIUM
78971

name

no value

A style equivalent to capitalize element names=false

\pgfPT[Z list={1,...,36},name]

potassium
39.008

E

2 Atomic Number

berylium
90122

magnesium
24.305

calcium
40.078
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Name
A style equivalent to capitalize element names=true

\pgfPT[Z list={1,...,36},Name]

ve
ical Symbol

Berylium
9.0122

Magnesium
24.305

Potassium
39.008

NAME
A style equivalent to capitalize element names=TRUE

\pgfPT[Z list={1,...,36},NAME]

TE

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

BERYLLIUM
9.0122

N:
Ar: Relative Atomic Mass.

74
i Arsenic
74922

NITROGEN
14.007
15

=)

POTASSIUM
39.008

HOSPHORU!
30974

no value

no value
(new in v1.0.1)

HELIUM
4.0026

w The atomic weight

Ar color
Sets the relative atomic mass color.

\pgfPT[Z list={1,...,36},Ar color=red]

magnesium
24.305

galim
69.723

default: black
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Ar font default: \tiny\bfseries
Sets the relative atomic mass font.

\pgfPT[Z list={1,...,36},Ar font=\scriptsize\bfseries]

ﬁ

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

N: Name
Ar: Relative Atomic Mass.

berylium
6.94 9.0122

11 12

Na Mg

magnesium

24.305

potassium

39.008

Ar label default: m

Sets the label to be used within the relative atomic mass description. When set to 'm' the term

mass is used and when set to 'w' the term weight is used, resulting in Relative Atomic Mass and
Atomic Weight labels respectively.

\pgfPT[Z list={1,...,36}]

E

2: Atomic Number
Ra: Radioactive

berylium
9.0122

magnesium
24305

potassium
39.008 40.078

berylium
9.0122

magnesium
24.305

calcium

‘germanium
40.078

7263

Ar precision default: -1

Sets the relative atomic mass precision, i.e., the decimal places displayed in the relative atomic
mass value, performing the respective rounding, without zero padding the value.

NOTE:

Rounding is performed over the relative atomic mass data values witch actually have a max-
imum of 4 decimal places. So giving this key a value of -1 (the value of relative atomic mass
as-is) or 4 has the same effect.

Therefore the values provided to this key should be any integer between -1 and 3, i.e., -1, 0,
1, 2 or 3. Any other integer provided will be processed as -1.
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\pgfPT[Z list={1,...,36}]

1 18
1| H ' "

cs ' 13
2 e

Chemical Symbol

berylium
9.0122

5
B
boron
13
Al
auminum | siicon
26.982 28.085
1
i

3
G

gallum

69723

L)
magnesium
24305

TTE

2: Atomic Number
Ra: Radioactive
CS: Chemical Symbol

N: Namo
Ar: Relative Atomic Mass.

berylium
901

Mg
magnesium sulfur
2431 3206

potassium
3910

gallium
69.72

\pgfPT[Z list={1,...,36},Ar precision=1]

] e
nydrogen CS
1.0 N

13 14
2 e B s ©
oo ymbol boron carbon nitrogen oxygen
X .0 ic 108 120 14.0 16.0
2 S 13| 14 15 16| 17|
P
phosphorus
31.0
31 3 3] 3
Ga Ge As Se

Ar default: {c=black,f=\tiny\bfseries,|=m,p=-1}
Pseudo style to set the keys: Ar color, Ar font, Ar label and/or Ar precision. None of the keys -
c, f, | and p - are mandatory.

m Ar={c=<color>,f=<font commands>,|=<m|w>p=<integer value>}]

\pgfPT[Z list={1,...,36},Ar={c=red!50!black,p=2}]

berylium
2.01

magnesium
231

potassium gallium
3910 X 60.72
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\pgfPT[Z list={1,...,36},Ar={c=red!50!black,p=1,I=w}]

5 6

B

boron

108
13

Al

aluminium

270

31
i

gallium

w The density

d color default: black
Sets the density value text color.

\pgfPTbuilcellstyle{myd}(5,3)% 5 rows by 3 columns
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;d)]
\pgfPT[Z list={1,...,363},cell style=myd,show title=false]

H [ 2

TTE

d

2: Atomic Number

magnesium aluminium
1.738 2700

potassium gallum
0.890 5910

1 18

magnesium aluminium
1.738 2700

galium | germanium
5910 5323

d font default: \tiny\bfseries
Sets the density value text font.

\pgfPT[Z list={1,...,367},cell style=myd,show title=false]

1| H ' *

TTE

d

2: Atomic Number
Ra: Radioaciive
c8: Ci mbol
N: Nar
d: Density (glem?; g/dm? for the gases)

magnesium auminum | siicon | phosphorus | sulfur
1.738 2700 2.330 1.823 1.960

potassium
0.890 1.550

gallum
5910

‘germanium
5323
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\pgfPT[Z list={1,...,367},cell style=myd,show title=false,d font=\tiny\itshape]

L)
magnesium
1.738

d unit

Ra

TIE

Il

2: Atomic Number

default: both

Sets the unit for the density of the elements. The two possible values to this key are g/dm3
(g/dm?®), g/cm3 (g/cm?®) and both (g/dm?® for elements in the gaseous state and g/cm? for all other

elements).

magnesium
1.738

magnesium
1.738

potassium
0890

\pgfPT[Z list={1,...,

berylium
1850

& bansiy (glem?)

\pgfPT[Z list={1,...,

Ra

R

d

2: Atomic Number
o Redoaciive
al Symbol

Aa

CS o
N

d

Z: Atomic Number
Ra: Ra

367%},cell style=myd,show title=false]

(new in v1.0.1)

367},cell style=myd,show title=false,d unit=g/dm3]
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d precision

default: -1

Sets the density precision, i.e., the decimal places displayed in their value, performing the re-
spective rounding, without zero padding the value.

NOTE:

Rounding is performed over density values witch actually have a maximum 5 or 8 decimal
places, when the values are in g/dm?® or in g/cm?, respectively.. So giving this key a value of -
1 (the value of the melting or boiling point as-is) or 5 or 8 has the same effect.

Therefore the values provided to this key should be any integer between -1 and 4 (g/dm*) or 7
(g/cm?). Any other integer provided will be processed as -1.

\pgfPTstyle[Z list={1,...,54},cell style=myd,show title=false]
\pgfPT

magnesium
1738

rubidium | strontium
1532 2640

N
d

Rb Sr
rubidium | strontium
3

Sr
wbidum | strontum
15

cs *

2: Atomic Number
a: Radioaciive
CS: Chemical Symbol

N: Name
d: Density (glem?; g/dm? for the gases)

galiom
5910

germanium
5.323

tellurium
6240

\pgfPT[d precision=0]

Ra

tellurium
[

\pgfPT[d precision=1]

galiom
59

tellurium
62
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\pgfPT[d precision=2]

H = |

TE

d

2: Atomic Number
Ra: Radioaci

siicon
233

gallium
591

rubidium | strontium
153 264

\pgfPT[d precision=3]

Aa

CS o
N

d

Z: Atomic Number
Ra: Radioaciive
CS: Chemical Symbol
Name.
d: Density (glem?; g/dm? for the gases)

aluminium
2700

galium

rubidium
1532

\pgfPT[d precision=4]

H = |

TE

d

2: Atomic Number
Ra: Radioaciive
CS: Chemical Symbol

me.
d: Density (g/cm?; g/dm? for the gases)

auminium | siicon
2700 2330

gallium
5910

rubidium | strontium
1532 2640

\pgfPT[d precision=5]

Z: Atomic Number
Ra: Radioaciive
CS: Chemical Symbol

me.
d: Density (glem?; g/dm? for the gases)

aluminium
2700

galium
5910

rubidium
1532
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d

default: {c=black,f=\tiny\bfseries,p=-1,u=both}

Pseudo style to set the keys: d color, d font, d precision and/or d unit. None of the keys - ¢, f, p
and u - are mandatory. (new in v1.0.1)

|

d={c=<color>,f=<font commands>,p=<integer value>,u=<pm|A>} ]

\pgfPT[Z list={1,...,363},cell style=myd,show title=false,d={c=blue,p=2}]

aluminium
270

galium | germanium
591 532

w The lattice structure

default: fig

Sets what is displayed for the lattice structure: a figure (fig) or text (txt) or both (fig+txt or

txt+fig).

potassium
39.008

calcium
40.078

\pgfPT[Z list={1,...,367},cell style=pgfPTls]

galiom
69.723

2: Atomic Number
Is: Lattice Structure

hexf monoff]
oxygen
15.999

N o
toor
P IS]
phosphorus fur
20974 .06
‘mono |3
As

sul
2
Se
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\pgfPT[Z list={1,...,36},cell style=pgfPTls,ls=fig+txt]

1
Sner
s H s
hycrogen CS |
1.008 2
@
ol U [ Be

berylium

oo @ A

Be 2: Atomic Number
Flme St
berylium &5 Enemica Smaol

9.0122

Ar: Rolative Atomic Mass

magnesium
24.305

Is color
Sets the lattice structure text color.

gallium
69723

simple riclinic
tetragonal

default: black

\pgfPT[Z list={1,...,363},cell style=pgfPTls,Is=txt+fig,|s color=red]

A g
berylium
90122

12 [
magnesium
24.305

CS: Chemical Symbol

iame.
Ar: Rolative Atomic Mass.

Is font
Sets the lattice structure text font.

e

ody contered cublc
base centered orthorhombic

ot

'body centered teraganai
diamond

face cantored cublc

faco contored orthorhombic
hexagona close packed

boron

13 [T

Al

aluminium

26.982

Ga
gallium
69.723

beort TERY

default:

\pgfPT[Z list={1,...,36},cell style=pgfPTls,Is=txt+fig,ls font=\tiny\bfseries]

=] hop Ar

-m-h
Be 2: Atomic Numbr

Is: Lattice Structure

CS: Chemical Symbol

N: Nam

Ar: Rolative Atomic Mass

berylium

magnesium
24.305

boron
fee
Al
atuminium
26.982
31 beort
Ga

gallom
69.723

tric.
P
phosphorus.
30974
rho
As

\tiny
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Is align default: right
Sets the alignment of the lattice structure to left or center or right.

\pgfPT[Z list={1,...,36},cell style=pgfPTls,Is align=center]

lithium berylium

694 90122

simple riclinic
, tevagonal

magnesium
24.305

galiom
69.723

Is unit default: pm
Sets the unit for the lattice structure constants: a, b and c. The two possible values to this key
are pm (picometers) and A (A - angstroms). (new in v1.0.1)

\pgfPTbuilcellstyle{myls}(6,3)% 6 rows by 3 columns

[(1;1-2;Z),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-2.5;ls),(5;2.5-3;lsa),

(6;1-2.5;Isb),(6;2.5-3;lsca)]

\pgfPTstyle[Z list={1,...,367},cell style=myls,show title=false,ls align=center]
\pgfPT

-

base ontic

" baso horn
bocy contred tevagonal
damond

ace centered annorhomic
hexagonal close pacied

2| um | beryium
® 35093 @ 22856

boror
®
3|
Al
auminium
@ 404.95
31
Ga
f

lig

magnesium

386.1
I
phosphorus
o 1145
550.3 0.98 |1286.6 2.34
33 34 35
As

gallium

z

a
CS e

N

s Isa

Isb lsca

N

Z: Atomic Number
a: Radioaci
S: Ci

3 | phosphorus
12006 @  3.2004) a 4 1 B 1145
5503 098

Ca
4 potassium calcium
® 5328 ®

Is precision default: -1

Sets the lattice structure constants - a, b, and c - precision, as also the lattice c/a ratio, i.e.,
the decimal places displayed in their value, performing the respective rounding, without zero
padding the value.

NOTE:

Rounding is performed over the constants data or c/a ratio values witch actually have a maxi-
mum of 2 or 4 decimal places, when the values are in picometers or in angstroms, respectively.
So giving this key a value of -1 (the value of the constants or c/a ratio as-is) or 2 or 4 has the
same effect.

Therefore the values provided to this key should be any integer between -1 and 1 (pm) or 3
(A). Any other integer provided will be processed as -1.
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\pgfPTbuilcellstyle{myls}(6,3)% 6 rows by 3 columns
[(1;1-2;2),(1;2-3;ls),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-2.5;lsa), (5;2.5-
3;Isb),(6;1-2.5;lsc),(6;2.5-3;lsca)]

\pgfPTstyle[Z list={1,...,36},cell={w=36pt,h=42pt,style=myls}]

IS

-

-

hydrogen
a0 470
340 072

\pgfPT

Periodic Table of Elements

: T
e
cs o e

pds
e
e
s
- s
==

N
Isa Isb
Isc_lIsca 3

berylium

\pgfPT[Is precision=0]

Periodic Table of Elements

1 18
1] ®
H
tyrogen
an
w0 1
B ®
L Be 2: Atomic Numbor
lithium berylium B hamen Symbal

351

potassium
533

constant: a (pm)
constant: b (pm)

ice constant: c (pmj

ice cla ratio

caleium

hydrogen
a0 470
07

\pgfPT[ls precision=1]

Periodic Table of Elements

oy cenered e
base cenered ortorhombic
body cenered tragonal
damond

face contered cubic

face centered artnorhombic
hexagonsl close packed

2 Momic Number

s: Laiice Struciure

berylium C5: Chemical Symbol
N: Nam

simple vicinic
tetragonal

calcium
8

hydrogen
a0 a0

\pgfPT[Is precision=2]

Periodic Table of Elements

oy cortred &b

base centred artorhormbic
bocy centred teragonal

" damons

s

CS o
N

Isa Isb
Isc_Isca

face centered cubic
i taco contred rtharnonbio
hexagonal close packed

Z: Atomic Number

nexagonal
. is Latca Siucture
beryllium Cs: Chemical Symbol moneciric.
N Namo
is a: Latice constant: a (om) " o
: Latice constant; b (om) simplecuic
tice con &
Latics o (om) & sl vinc

, teregonal
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\pgfPT[ls precision=2,Is unit=A]

Periodic Table of Elements

470 470

Be

berylium
229

g

magnesium
321

IS

potassium caleium
533 559

lat default: {I/s=fig,c=black,f=\tiny,align=right,p=-1,u=pm}
Pseudo style to set the keys: Is, Is color, Is font, Is align, Is precision and/or Is unit. None of

the keys - Is, ¢, f, align, p and u — are mandatory.

lat={Is=<fig|txt|fig+txt|txt+fig>,c=<color>,f=<font commands>,
align=<left|center|right>,p=<integer value>,u=<pm|A>}

\pgfPT[Z list={1,...,36},lat={c=blue,f=\tiny\bfseries,u=A,p=23}]

Periodic Table of Elements

hydrogen CS o

470 470 N

S i Isa Isb
Isc_lIsca

Be

2 A e
berytium i

attice Structure
ical Symbol

)
H
H

229
358 157

g

magnesium

321
521 162
20 O

&

potassium calcium
533 5.59

w The discovery year

DiscY color
Sets the discovery year color.

\pgfPT[Z list={1,...,363},cell style=pgfPTdisc,DiscY color=red]

Periodic Table of Elements

Be 2 Atomc Number
o Radioacive
berylium 28 Ehemea Symbol
N
Gountry ot Discovery
o orscovery

g

magnesium aluminium

1824

potassium

1807

(new in v1.0.1)

default: black
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DiscY font default: \tiny\bfseries
Sets the discovery year font.

\pgfPT[Z list={1,...,36},cell style=pgfPTdisc,DiscY
font=\fontfamily{pbk}\selectfont\tiny\bfseries]

Periodic Table of Elements

hydrogen

gallium
(1}
1875

DiscY BC scale default: 1
Sets the font factor scaling for the Before Christ (BC) acronym in the discovery year.

\pgfPT[Z list={1,...,367},cell style=pgfPTdisc,DiscY BC scale=.8]

Periodic Table of Elements

hydrogen

FORMIZIEZ NS tHEE

=
= The United States
e

»

potassium

1807 1808

w The electron distribution

\pgfPTbuilcellstyle{electron}(6,3)% 6 rows by 3 columns
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name), (5;1-3;eDist),(6;1-
3;eConfignl)]

eDist color default: black
Sets the electron distribution color.
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\pgfPT[Z list={1,...,54},cell style=electron,eDist color=red]

Periodic Table of Elements

hydrogen
1

berylium

sodum | magnesium

aluminium silicon

phosphorus | sulfur
284 285

Ga
galium | germanium
zemes | 28

potassium | caloium
2681 2882

eDist font default: \tiny\bfseries

Sets the electron distribution font.

\pgfPT[Z list={1,...,54%},cell style=electron,eDist
font=\fontfamily{pbk}\selectfont\tiny\bfseries]

Periodic Table of Elements

iithium berylium
21 22

g
magnesium
202

aluminium silicon
28:3 284

IS

potassium | calcium

281 2882

galium | germanium

28183 28184

In
indium
asimaes | amasase

tellurium
2818185 | 2818186

rubidium strontium
281881 | 281882

eDist sep default: :

Sets the separator character between energy levels in electron distribution. If the separator
character is a comma it must be provided between curly braces - {,}.

\pgfPT[Z list={1,...,54},cell style=electron,eDist sep=-]

Periodic Table of Elements

H ( E

< E]

ed

Li Be

lithium berylium
22

2: Atomic Number
Ra: Radioacive

tame
ed: Electron Distribuition
ec: Electronic Configuration

13 14 15 16
s 3 7
B (] N o
boron carbon nitrogen oxygen
22 24 25 26
13 = 14 = 15 .. 16 7
Al S} P $
aluminium silicon phosphorus ‘sulfur
280 284 205 206
kil B 32 33 - - 34 - -
Ga Ge As Se

galium | germanium | arsenic selenium
28183 26184 28185 28186

sodum | magnesium

potassium | calcium
28841 2882

rubidium strontium
281881 281882

tellurium
2818185 | 2818186
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\pgfPT[Z list={1,...,54},cell style=electron,eDist sep={,}]

Periodic Table of Elements

hydrogen
1

w The other contents

Ga
gallium germanium arsenic selenium
203 | 2eme | zams | 2sme

For all the other contents available for the cells of the periodic table, two keys can be
set: <content name> color and <content name> font.

The <content name>’s list:

v'R: atomic radius

v Rcov: covalente radius

v Rion: ionic radius

v Ei: first ionization energy

v eneg: electronegativity (Pauling)

v eaff: electroaffnity

v O: oxidation states

v Tmelt: melting point (Kelvin)

v TmeltC: melting point (Celsius degrees)
v Tboil: boiling point (Kelvin)

v TboilC: boiling point (Celsius degrees)

v eConfign: electronic configuration (increasing n)

v eConfignl: electronic configuration (increasing n+¢)
v Cp: specific heat capacity

v KkT: thermal conductivity

v Isa: lattice constant - a

v Isb: lattice constant - b

v Isc: lattice constant - ¢

v Isca: lattice c/a ratio

v DiscC: discover country

v spectra: visible range spectral lines

<content name> color
Sets the <content name> color.

default: black

\pgfPT[Z list={1,...,36},name color=Dblue]

Periodic Table of Elements

8 simple viinc
, teragonal

germanium
65.791
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<content name> font default: \tiny\bfseries
Sets the <content name> font.

\pgfPT[Z list={1,...,36},name font=\tiny\itshape]

Periodic Table of Elements

7
fs 3¢ Latco constant: o
fed: ’l::mr:econu-nl B f;’;]

cell font default: \bfseries\tiny
Style to set the font for all cell contents, except for the Z and Chemical Symbol fonts.

\pgfPT[Z list={1,...,363},cell font=\tiny\itshape]

Periodic Table of Elements

Isa Isb
Isc_Isca

ieh; e onstan f;’;]
fac: Lates con

cell color default: black
Style to set the color for all cell contents, except for the Z and Chemical Symbol colors.

\pgfPT[Z list={1,...,363},cell color=blue]
Periodic Table of Elements

s,

CS o
N
Isa Isb
Isc_Isca

2: Atomic Number
is: Laice Structure
¢s:Ci mbol

The precision of the other contents, which have numerical values, can also be set by a
key. Atomic radius, covalent radius, and ionic radius all have integer values, so precision
does not apply to them.
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E precision default: -1

Sets the first ionization energy and the electroaffnity precision, i.e., the decimal places displayed
in their value, performing the respective rounding, without zero padding the value.

NOTE:

Rounding is performed over energy values witch actually have a maximum of 3 decimal places.
So giving this key a value of -1 (the value of the energy as-is) or 3 has the same effect.
Therefore the values provided to this key should be any integer between -1 and 2, i.e., -1, 0, 1
or 2. Any other integer provided will be processed as -1.

\pgfPTbuilcellstyle{myE}(5,3)% 5 rows by 3 columns
[(1;1-2;Z),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-2.5;Ei), (5;2.5-3;eaff)]
\pgfPTstyle[Z list={1,...,54},cell style=myE,show title=false]

\pgfPT

1

1| H ' *
hydrogen
‘3‘2“’?12.77 1 5

s 7
2| UL Be : o . N o
ihom | berylium i ol boron itogen | oxygen
5202 5963 ES:lonization Energy (ki/mol) 5006 2699 0 [13139 14098

roatfinity (kJ/mol) ‘3

Mg Al

magnesium aluminium
577.

gallium
4188 4838 5788 29.06
37] 38

rubidium
403 4688

strontium
5495 502

\pgfPT[E precision=0]

B ergy (o)
Eea: Eleclmmnﬂ‘{v(k‘l/mol)

siicon
787 134

‘germanium

rubidium | strontium i tellurium
403 47 | 550 5 869 190

\pgfPT[E precision=1]

berylium

c8: ci ol e
N: Nam
Ei: lonization Energy (ki/mol) .6 27.0 |10865 1218
Eoa: Eloctroaffinty (kd/mol) m

magnesium silicon | phosphorus | sulfur
7865 13441 [1011.8 720 |999.6

52 53 34 35
Ge As Se
‘germanium arsenic ‘selenium
762 118.9| 947 77.7 | 941 195.0

rubidium | strontium
403 469 |5495 50
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\pgfPT[E precision=2]

Be

berylium i o
638995 0 EG: lonization Energy (ki/mol)
m Eea: Electroafinity (ki/mol)

3| Na Mg
sodium | magnesium aluminium siicon | phosphorus | sulfur
5775 41.76 1011.8 72.04 | 999.6 200.41|
2 2 2 2 25 2 2 2 2 31 32 3 34| 35
4 Ca Se v B f € Co Cu N Ga As Se
potassium | calcium germanium | arsenic | s
418.8 48.38| 589.8 2.37 578.8 29.06| 762 118.94) 947 77.65| 941 1! 6

Rb Sr

rubidium | strontium
403 4688|5095 502

Te

in
.04| 7086 1073

\pgfPT[E precision=3]

1

1| H "

hydrogen
1312 72.77
:

La Be
ithium | berylium carbon
5202 5063|8995 £ lon a 62699 |1086.5 121.78)

magnesium aluminium | slicon | phosphorus |  sulfur

577.5 41.76| 786.5 134.07|1011.8 72.04 9996

31 32 33 34| 35
Ga Ge As Se
galium | germanium |  arsenic ‘selenium
578.8 29.06| 762 118.94) 947 77.65| 94
9 52|

rubidium | strontium
403 4688|5495 502

T precision default: -1

Sets the melting point an boiling point precision, i.e., the decimal places displayed in their value,
performing the respective rounding, without zero padding the value.

NOTE:

Rounding is performed over melting or boiling point values witch actually have a maximum,

respectively, of 4 or 2 decimal places. So giving this key a value of -1 (the value of the melt-
ing or boiling point as-is) or, respectively, 4 or 2 has the same effect.

Therefore the values provided to this key should be any integer between -1 and 3 or 2. Any
other integer provided will be processed as -1.

\pgfPTbuilcellstyle{myT}(6,3)% 6 rows by 3 columns
[(1;1-2;Z),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-2.5;Tmelt), (5;2.5-
3;Tboil),(6;1-2.5;TmeltC),(6;2.5-3;TboilC)]

\pgfPTstyle[Z list={1,...,36},cell style=myT, Tmelt color=blue!50!black, TmeltC
color=blue, Tboil color=red!50!black,TboilC color=red,show title=false]

\pgfPT

Melting Point (K)
Soling Font 1)

5 umber ”
a o0
15 77,355 54.
\ 218
Weliing Poin (* .
PC: Bolling Point (C) P
phosphorus
3173 5%
143265 | a5 277
22 2 2 25, 2 2 26 2 3 3
1090 887
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-

IS

[N

mic Number
o Foac
S Chomial Symbol

:
e

berylium

calcium
1115 1757
812 1484

: Atomic Number
a: Radioaciiv
s Chemlcz\ Symbol

1

H

hydrogen
1399 20.27

sodium
[370.94 1156.09

5

: Atomic Number
a: Radioaciive
S homical Symbol

g ot 19
Soln o
Wl Fom ()

WPK:
P
P
13

potassium
3367 1032
635 750

2
Be

berylium
560 2742

1287 2469

L)
magnesium
923 1363
650 1090

calcium
1115 1757
842 1484

Eoling Pom ()

4

o Fadcatig
S Chemical Symbol

0 Point (K)
ting Point (*C)

potassium
3367 1032
635 759

55 Beling ot (G

: Atomic Number
a: Radioaciive
5: Chemical Symbol

Baling o ()
s p%."“f:;

Bailing boint (0

\pgfPT[T precision=0]

\pgfPT[T precision=2]

\pgfPT[T precision=3]

\pgfPT[T precision=4]

aluminium
934 27
660 2470

=t
2673

T saoo|boms 2s00

nitrogen
82 774
210 -195.5|

2349 4200 | 3823 4300
2076 3927 | 3550 4027

13 14
B C
boron carbon
3823 4300
2076 3027 | 3550 4027
Al S
aluminium | sicon

933.47 2743 | 1687 3538
1660.32 2470 | 1414 3265

Ga Ge

gallium germanium
[302.915 2673 (1211.4 3106
20.765 2400 [938.25 2833

15 16 17
N o

nitrogen oxygen
63.15 77.355( 54.36 90.1
210 +1957951:218.79 1

P )
phosphorus | sulfur
317.3 550 (388.36 717.8
4415 277 11521 4446

arsenic | selenium
1090 887 | 494 958
817 614 | 221 685

ron
2349 4200 | 3823 4300

3927 | 3550 4027
1
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Cp precision default: -

Sets the specific heat capacity precision, i.e., the decimal places displayed in their value, per-
forming the respective rounding, without zero padding the value.

NOTE:

Rounding is performed over density values witch actually have a maximum 3 decimal places.
So giving this key a value of -1 (the value of the melting or boiling point as-is) or 3 has the
same effect.

Therefore the values provided to this key should be any integer between -1 and 2. Any other
integer provided will be processed as -1.

\pgfPTbuilcellstyle{myCp}(5,3)% 5 rows by 3 columns
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;Cp)]
\pgfPTstyle[Z list={1,...,367},cell style=myCp]

\pgfPT

Periodic Table of Elements

\pgfPT[Cp precision=0]

Periodic Table of Elements

\pgfPT[Cp precision=1]

Periodic Table of Elements

potassium | calcium gallium
206 259 259
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\pgfPT[Cp precision=2]

Periodic Table of Elements

potassium
206

\pgfPT[Cp precision=3]

Periodic Table of Elements

2 Atomic Number
Ra: Radioaciiv
GS;Chemica ISymbol

S Spocitc Heat Capacty (Jmor k)

potassium gallium
206 . 25.86

kT precision default: -

Sets the thermal condutivity precision, i.e., the decimal places displayed in their value, perform-
ing the respective rounding, without zero padding the value.

NOTE:

Rounding is performed over density values witch actually have a maximum 5 decimal places.
So giving this key a value of -1 (the value of the melting or boiling point as-is) or 5 has the
same effect.

Therefore the values provided to this key should be any integer between -1 and 4. Any other
integer provided will be processed as -1.

\pgfPTbuilcellstyle{mykT}(5,3)% 5 rows by 3 columns

[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;kT)]

\pgfPTstyle[Z list={1,...,36},cell style=mykT,show title=false]
\pgfPT

C N
boron carbon | nitrogen
274 w0 | oozsss
el e | e
237

mﬁ%% o
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magnesium
1

\pgfPT[KT precision=0]

\pgfPT[KT precision=1]

2: Atomic Number
a: Radioaciive
CS: Chemical Symbol
N: Name
KT: Thermal Condutivity (Wm-1K)

\pgfPT[KT precision=2]

galiom
408

\pgfPT[KT precision=3]

< IE]

2: Atomic Number
Ra: Radioaciive
CS: Chemical Symbol
N: Name
KT: Thermal Condutivity (Wm-1K1)

galiom
405

\pgfPT[KT precision=4]

2: Atomic Number
Ra: Radioaciive
CS: Chemical Symbol

ime.
KT: Thermal Condutivity (Wm-1K")

gallium
406
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\pgfPT[KT precision=5]

potassium ‘germanium
1025 602

\pgfPTresetstyle
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Designing cells with \pgfPTbuildcell

To start designing the base cell of the Periodic Table it is nhecessary to keep in mind that
each cell will be split into n rows and k columns.

As a running example, 5 rows and 3 columns will be used:

The next task is to assign contents to the cell by typing trios with the structure
- (row;column;content)
- or (start row-end row;start column-end column;content)
- or a combination of both.

The available contents are: Z, name, CS, Ar, Ar*, radio, R, Rcov, Rion, Ei, eneg, eaff, O,
Tmelt, TmeltC, Tboil, TboilC, eDist, eConfign, eConfignl, d, Cp, kT, Is, Isa, Isb, Isc, Isca,
DiscY, DiscC and spectra.

Assigning, for instance, (1;1;Z) will show the atomic number in the first row and in the
first column,

1 2 3 1 2 3
1 1| Z
2 : : 2 : :
......... _ (1;1;2) _
3 : : 3 : :
4 4
5 5

while the assignment (1;1-2;Z) will show the atomic number in the first row and filling
the first and second columns,

1 2 3 1 2 3
1 1 Z
[ ......... , R
L ......... (1:1-2:2) e
G L
: sosoapaciosocansengaasasana: : ISP -, S—
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It is also possible to start at a fraction of a line or column. If it is intended to start a
line at the middle of the first column the value used should be 1.5, which means that the
start value is at the half (0.5) of the first column (1), observing that 1.5 is 0.5 plus 1:

1 2 3 1 2 3
1 : : 1 7z |
2 2
............................. (1;1.5;2) sessessss®esescssssdesennanss
3
4 4
5 5

As in the second example above it is possible to end up in a specified fraction of a line or
column:

1 2 3 1 2 3
1 1 Z
, [ , [
S (1:1.5-3.5:2) S
] Y
: sosoapaciosocansengaasasana: : ISP -, S—

The row, column syntax

Both lines and columns share the same syntax, where n is any integer between 1 and
the number of rows and f is the fractional part of any number between 0 and 1:

(1) If only the row number n is provided the content is placed at the row n .

(2) If the row number n is provided followed by a dot and a humber f, the content is
placed at the fraction f of the row n.

(3) If the start row ns and the end row ne are provided separated by a dash, i.e.,
ns-ne, the content is placed filling all the rows from ns to ne.

The dot notation described in (2) can be used both on ns and ne.

(4) All of the items above apply to columns in the same way.

I The cell contents

v'Z - the atomic number of the elements.

v"’name - the name of the elements.

v'CS - the chemical symbol of the elements.

v Ar - the relative atomic mass (atomic weight) of the elements.

v Ar* -the standard relative atomic mass (standard atomic weight) of the elements.
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v radio - radioactivity of the elements. If the element is radioactive the figure @ is
placed in the cell, otherwise nothing is shown.

v'R - the atomic radius of the elements. The atomic radius shown is the calculated
radius and is expressed in picometers.

v'Rcov - the covalent radius of the elements. The covalent radius shown is for single
bonds and is expressed in picometers.

v'Rion - the ionic radius of the elements. The radius shown is the effective ionic radius
in picometers.

v Ei - the first ionization energy of the elements, measured in kJ - mol~!. All data from
rutherfordium onwards is predicted.

v eneg - the Pauling electronegativity of the elements.

v eaff - the electroaffinity (electron affinity) of the elements, measured in kJ - mol™!.
Estimated negative values have been replaced by zero, since the negative ions

formed in these cases are always unstable (they may have lifetimes of the order of
microseconds to milliseconds, and invariably autodetach after some time).

v O - the common oxidation states of the elements.

v Tmelt - the melting point, in Kelvin, of the elements.

v TmeltC - the melting point, in degrees Celsius, of the elements.
v Tboil - the boiling point, in Kelvin, of the elements.

v TboilC - the boiling point, in degrees Celsius, of the elements.

v eDist - the electron distribution of the elements.

v eConfign - the electronic configuration, in increasing n (principal quantum number),
of the element, corresponding to the spectroscopic order of orbital energies, that
is, the reverse of the order in which electrons are removed from a given atom to
form positive ions.

Note: the short version of the electronic configuration is used, i.e., [previous noble
gasJremaining electrons. For example, for scandium it is: [Ar]3di4s2

v eConfignl - the electronic configuration, in increasing sum of n and /¢ (azimuthal
quantum number), of the element, following the order based on the Madelung rule.

Note: the short version of the electronic configuration is used, i.e., [previous noble
gas]Jremaining electrons. For example, for scandium it is: [Ar]4s23dt

v d - the density of the elements, in the corresponding physical state, at 25°C and
1 atm.

v Cp - the specific heat capacity of the elements in J - mol™! - K™ at 25°C and 100 kPa.
v KT - the thermal conductivity of the elements in J- m™! - K~! at 25°C.

v Is — the lattice structure of the elements at 1 bar and mostly at 25°C.

v Isa - the lattice constant a of the elements in picometers at 1 bar and mostly at 25°C.

v Isb - the lattice constant b of the eligible elements in picometers at 1 bar and mostly
at 25°C.

v Isc - the lattice constant ¢ of the eligible elements in picometers at 1 bar and mostly
at 25°C.

v Isca - the lattice ¢/a ratio of the eligible elements at 1 bar and mostly at 25°C.
v DiscY - the discovery year of the elements.

v DiscC - the discovery country or in, a few cases, region (Middle East or Asia Minor)
of the elements.
v spectra - the emission spectrum of the elements. The spectrum is only shown
if available. The spectra are pre-built using the package pgf-spectra via the
commands:
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\pgfspectraStyle[back=visible40,line width=1pt,width=180pt,height=45pt, %
relative intensity,relative intensity threshold=.375,%
brightness=.5,charge=all,Imin=.125,gamma=1]

\foreach \SQ in {H,He,(...),Bi,Po,Rn,Fr,(...),Es}% 2z=1,2,(...),83,84,86,87,(...),99

{%
\pgfspectra[element=\SQ]%
}%

& Built-in cell styles

There is a set of built-in cell styles that could be used for the described purposes:

v pgfPT2lang - a cell layout to use with the name in two languages.

Built-in style pgfPT2lang

The build command:
\pgfPTbuildcell(6,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4-5;1-3;name),(6;1-3;Ar)]
1 2 3
z Iradio

Ccs

name

A W N

Ar

scale 1.6:1

v pgfPT3lang - a cell layout to use with the name in three languages.

Built-in style pgfPT3lang

The build command:
\pgfPTbuildcell(7,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4-6;1-3;name),(7;1-3;Ar)]

1 2 3
z I radio

€3

name

Nou A w N e

Ar

scale 1.6:1

v pgfPTR - a cell layout to display the atomic radius and its periodic variations (if of
course the show periodic variations key is set to true).

Built-in style pgfPTR

The build command:
\pgfPTbuildcell(5,3)%

[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;R)]
1 2 3
z Iradio

@S

name
R

u A W N

scale 1.6:1
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v pgfPTEi - a cell layout to display the first ionization energy and its periodic variations
(if of course the show periodic variations key is set to true).

Built-in style pgfPTEi
The build command:
\pgfPTbuildcell(5,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS), (4;1-3;name),(5;1-3; E0)]
12 3
z Iradio

Cs

name

u A W N =

Ei

scale 1.6:1

v pgfPTeaff - a cell layout to display the electron affinity and its periodic variations (if
of course the show periodic variations key is set to true).

Built-in style pgfPTeaff

The build command:
\pgfPTbuildcell(5,3)%

[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5; 1-3;eaff)]
i 2 3
z Iradio

Cs

name

u A W N

eaff

scale 1.6:1

v pgfPTREI - a cell layout to display the atomic radius and first ionization energy and
their periodic variations (if of course the show periodic variations key is set to true).

Built-in style pgfPTREi

The build command:
\pgfPTbuildcell(6,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;R),(6;1-3;Ei)]
1 2 3
z Iradio

Ccs

name
R
Ei

[< NT, I U PV N

scale 1.6:1

v pgfPTls - a cell layout to display the lattice system.

Built-in style pgfPTls

The build command:
\pgfPTbuildcell(5,3)%

[(1;1-2.5;2),(1,;2.5-3;Is),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;Ar)]
1 2 3
z I Is

@S]

name

u A W N

Ar

scale 1.6:1
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v pgfPTdisc - a cell layout to display the discovery country and discovery year.

Built-in style pgfPTdisc
The build command:
\pgfPTbuildcell(6,3)%
[(1;1-2;2),(1;3;radio),(2-3;1.5-3.5;CS),(4;1-3;name),(5;1-3;DiscC),(6; 1-3;DiscY)]
1 2 3
z Iradio

cs

name

DiscC

o U A W N R

DiscY

scale 1.6:1
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Designing color schemes
There are three ways to make a new color scheme:
- with the command \pgfPThewColorScheme
- using the script in the file pgfPTcolorSchemes.html

- with the commands provided by the colorschemes library (see the libraries section).

- Designing a color scheme with \pgfPTnewColorScheme

This command provides a way to set the cell background color of each of the 118 elements
of the Periodic Table. If the intention is to set the background color for all of them, it
is highly recommended to use the file pgfPTcolorSchemes.html/, unless the trailing color
begin at a small atomic number.

Despite that, this command can always be used taking into account:
1. It has the form \pgfPTnewColorScheme[trailing color]{name}{color list} where:

- the first argument (enclosed by square brackets) is optional. If provided, the
specified trailing color will be used, otherwise the default color (white) will be
used as trailing color.

- the second and third arguments are mandatory and specify, respectively, the
color scheme name and the color list.

2. The name is any name made up of letters (only the characters a,..,z and A,...,Z).

3. The color list is a comma-separated list where each entry has the format r/g/b, rep-
resenting the red, blue and green values, between 0 and 1, of the color: the first
entry of the list will be the background color used in the cell of the element with
atomic number 1, the second entry, the background color of the cell of the element
with atomic number 2, and so on.

If the color list has ten entries, these entries will set the background colors of the
elements with atomic numbers from 1 to 10. For the following atomic numbers,
greater than or equal to 11, the trailing color will be used in the color background.

- Designing a color scheme with pgfPTcolorSchemes.html

pgf-PeriodicTable ColorScheme Designer

Load a Color Scheme:

Be B C N F

Choose File | No file chosen

F E =

Mg A SioP cl
Rb St Y Z Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te

o
s

K Ca Sc T V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
e
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg T Pb Bi Po
Ly

& 2 ¥ 3 2 § %

Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv

Ce Pr Nd Pm Sm Eu Gd T Dy Ho Er Tm Yb Lu

Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No

=

Choose pgfPTColorScheme: defauit

Name for the Color Scheme: (myCSname

The pgfPTcolorSchemes.html designer is an html file with a little javascript code to per-
form the task of building a color scheme to use with the back color scheme key associated
with the \pgfPT command.
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The Periodic Table of the Elements is displayed on the page and clicking on an element
opens a color dialog:

Pick color for 'H' then press the «set color» button... x

Color picker: | [ Set trailing color

Recent colors:

I ] o [ |
0Ooobooo.

Clicking on the Color picker:@ button opens a color dialog, where there is the possibility
to choose the desired color or manually enter one color using one of the three models
available (RGB, HSL or HEX):

Pick color for 'H' then press the «set color» button... x

Color picker: |1 Set trailing color

After changing the desired colors it is possible to save the color scheme in a file by clicking
on (Write CS to file...}:

pgf-PeriodicTable ColorScheme Designer

b Load a Color Scheme:

Choose File | No file chosen

_ -

Contents of file myCSname.tex (1801 bytes): «
Choose pgfPTC default ~ | Set selected Color Scheme | |\ pg¢pTnewColorScheme{myCsname} ‘
) {.871/.686/.686, .667/.667/.667, .667/.667/.6
Name for the Color Scheme: myCSname 67,.667/.667/.667,.667/.667/.667,.667/.667/
.667,.667/.667/.667,.667/.667/.667, .667/.66 ~
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To use a color scheme saved in a file there are two possible ways:

- loading the file in the working document via the \input BTEX command, for instance,
\input{myCSname.tex}.

- or by opening the file and copying and pasting its contents into the working docu-
ment.

In either case, the operation can be performed at any location in the document, but
before the named color scheme is used.

Note that in the previous example there is only one color that has been defined (for
hydrogen). In that case, it is useful to set the trailing color in helium by clicking in
(Set trailing color] (which automatically changes to (Remove trailing color]). After that only
the hydrogen and helium are clickable, all the other elements are locked to click:

Pick color for 'He' then press the «set color» button... X

Color picker: | Remove trailing color

Recent colors:

1 o o o )
00O0O00OOooO

Then the saved color scheme will have the optional trailing color and the size will be
smaller as only the color codes of the changed elements are stored:

pgf-PeriodicTable ColorScheme Designer

H Load a Color Scheme:

Choose File | No file chosen

_ -

Contents of file myCSname.tex (62 bytes):
\pgfPTnewColorScheme[ .667/.667/.667]
{myCSname}{.871/.686/.686}

Choose pgfPTColorScheme: | default | Set selected Color Scheme

Name for the Color Scheme: myCsname [ write CS to file... |

To remove the trailing color click on the last enabled element (in the above case helium)
and then click on [Remove trailing color]. After that, all elements can be clicked again.

It is also possible to load a color scheme saved to a file by clicking on [Choose File| and
then clicking on [Update Periodic Table] for the color scheme to take effect:
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pgf-PeriodicTable ColorScheme Designer
_
Choose pgfPTColorScheme: | default v

Name for the Color Scheme: myCSname Write CS to file...

Load a Color Scheme:

Choose File | CSTemp.tex

\pgfPTnewColorschene([@.5/.
25/.333]{colortest}
{1/1/0.5987,.5/.33/0.25,.2
5/.25/.57}

Update Periodic Table

Part of pg-PeriodicTable v1.0 package

Finally its possible to load a built-in color scheme by choosing a named pgfPTColorScheme
in the corresponding combo box and then clicking on [Set selected Color Scheme:

pgf-PeriodicTable ColorScheme Designer
H

i Load a Color Scheme:
Li Be B C N O F Ne R —
Na Mg Al Si P S C Ar

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Update Periodic Table

Choose pgfPTColorScheme: | Soft v | Set selected Color Scheme
Name for the Color Scheme: myCSname

Part of pgf-PeriodicTable v1.0 package

All the operations described are always available.
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Libraries

In this part the library packages are documented. They provide additional commands
to extend the capabilities provided by this package out of the box. The libraries are not
loaded by default since many users will not need them.

» Color Schemes Library
pgf-PeriodicTable Library colorschemes

[ \usepgfPTlibrary{colorschemes} |

This library extends the features provided by the command \pgfPTnewColorScheme.
It defines a set of commands that automatically generate a new color scheme.

e \pgfPTGroupColors{name of the new color scheme}{list of colors,options}
e \pgfPTPeriodColors{name of the new color scheme}{list of colors,options}

e \pgfPTCScombine[proportion,mode]{name of the first color scheme,name of the
second color scheme,name of the new color scheme}

e \pgfPTCSwrite[filename]{list of color schemes names}

Color arguments for this library’s commands can use both the base package syntax
- namedColor or namedColorA!# #!namedColorB<!##><!named..> - or any color
model supported by the xcolor package? using the special syntax *[model:values],
e.g., ¥[rgb:.5;.2;.3] or *[cmyk:.5;.2;.3;.3] or *[HTML:5FA287]. The values for the
individual color components of a color specified this way must be separated
by semicolons instead of commas, except for the HTML, Gray and wave color
models as explained in the xcolor package.

dSee Table 3: Supported color models on page 10 of the documentation of xcolor v2.14 2022/06/12

m  \pgfPTGroupColors[default group color]{name of the new color scheme}{list of
colors,options}

This command creates a Color Scheme with the name name of the new color scheme.
Group colors can be configured in three different ways:
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v setting the colors one by one, using the key=value mechanism in the list of colors.
For example:

\pgfPTGroupColors{name of the new color scheme}%
{Gl=red,G2=red!50,G3=orange,<..>,G18=blue,options}

This will set the specified color for each group. If no color is specified for a group,
default group color will be used.

NOTE: default group color is initially set to white.

v defining a gradient using the keys left color=<color>, middle color=<color> and
right color=<color> as the list of colors. Note that all the keys are optional, but at
least one of them is required. This produces a gradient starting from group 1, with
left color, to group 18, with right color. If the middle color key is used then the
gradient starts at group 1 with /eft color, goes to the middle position of the groups
(between groups 9 and 10) with middle color and ends at group 18 with right color.
For example:

\pgfPTGroupColors{name of the new color scheme}%
{left color=red,right color=blue,options}

defines a gradient from red (group 1) to blue (group 18).

v defining a custom gradient as the list of colors by using the key=value mechanism
inside the gradient key. For example:

\pgfPTGroupColors{name of the new color scheme}%
{gradient={G1l=red,G4=red!50,G18=blue},options}

defines a gradient from red (group 1) to red!50 (group 4) and to blue (group 18).

The options available to this command are:

v H=<color>, sets the color of the hydrogen cell. If not set, group 1’s color will be
used. If set, the color of the hydrogen cell won't be affected by period blending.

v'La=<color>, sets the color of the lanthanum cell. If not set, group 3’s color will be
used.

v Lanta=<color>, sets the color of the lanthanoids cells. If not set, lanthanum’s color
will be used.

v Ac=<color>, sets the color of the actinium cell. If not set, group 3’s color will be
used.

v Actin=<color>, sets the color of the actinoids cells. If not set, actinium’s color will be
used.

v period blending={color=<color>, percentage=<positive or negative integer>,
mode=<add|sub|linear>}, performs a mode blend over the periods up to the speci-
fied percentage with the provided color.

NOTES:

v percentage refers to how much of the color, in total, was mixed over the 7 periods. For example 60%
adds 10% to each period: P1»0% ~~ P2»10% ~~ P3»20% ~> ... ~ P7»60%. If the percentage is
positive, the mixing is done in descending order (from P1 to P7); if the percentage is negative, the
mixing is done in ascending order (from P7 to P1).

v The mode’s values are add for additive blending, sub for subtractive blending and linear for linear
blending (as in the xcolor package).

v If period blending is used without further options all the default values are used, so period
blending is equivalent to period blending={color=white,percentage=60,mode=linear}.

v"None of the keys color, percentage and mode are mandatory. If omitted the default value is used.
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\pgfPTGroupColors{example}{G1=purple!10,G3=red!10}
\pgfPT[back color scheme=example,show title=false]

\pgfPTGroupColors[black!10]{example}{G1l=purple!10,G3=red!10}
\pgfPT[back color scheme=example,show title=false]

\pgfPTGroupColors{example}{G1=*[HTML:FFAAAA],G2=*[HTML:AA3939],
G3=*[HTML:FFD1AA],G4=*[HTML:D49A6A],G5=*[HTML:AA6C39],
G6=*[HTML:804515],G7=*[HTML:552700],G8=*[HTML:003333],
G9=*[HTML:0D4D4D],G10=*[HTML:226666],G11=*[HTML:407F7F],
G12=*[HTML:669999],G13=*[HTML:88CC88],G14=*[HTML:55AA55],
G15=*[HTML:2D882D],G16=*[HTML:116611],G17=*[HTML:004400],
G18=*[HTML:801515] }

\pgfPT[back color scheme=example,show title=false]
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\pgfPTGroupColors{example}{left color=teal!70,right color=cyan!30}
\pgfPT[back color scheme=example,show title=false]

\pgfPTGroupColors{example}{left color=teal!70,right color=cyan!30,period blending}
\pgfPT[back color scheme=example,show title=false]

1

\pgfPTGroupColors{example}{left color=teal!70,right color=cyan!30,
period blending={color=orange!50,percentage=-40%}}
\pgfPT[back color scheme=example,show title=false]
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\pgfPTGroupColors{example}{left color=teal!70,right color=cyan!30,
period blending={color=orange!50, percentage=-40,mode=add?},
H={*[cmyk:.071,0,.055,.035]}}

\pgfPT[back color scheme=example,show title=false]

\pgfPTGroupColors{example}{left color=teal!70,right color=cyan!30,
period blending={color=orange!50,percentage=-40,mode=sub?},
H=*[cmyk:.071;0;.055;.035]}

\pgfPT[back color scheme=example,show title=false]

\pgfPTGroupColors{example}{left color=teal!70,middle color=yellow!30,right
color=cyan!30,La=teal!70!yellow!50,Ac=teal!60!yellow!50,
Lanta=teal!70!yellow!50!white!50,Actin=teal!60!yellow!50!white!50}
\pgfPT[back color scheme=example,show title=false]
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\pgfPTGroupColors{example}{gradient={G1=teal!50!black,G2=teal, G10=green,
Gl4=orange,G18=blue},period blending={mode=add}}
\pgfPT[back color scheme=example,show title=false]

1
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\pgfPTGroupColors{example}{gradient={G3=teal!80!black,G16=teal!80!black,
G8=green}}
\pgfPT[back color scheme=example,show title=false]

Note: the group numbers can be specified in any order and the gradient can start or
end in any group. In this example, the smallest group number is 3 and the greatest is 16,
so the gradient is built from group 3 to group 16 and the colors from group 1 to 3 are equal to
group 3’s color, just like the colors from group 16 to 18 are equal to group 16’s color.

- \pgfPTPeriodColors[default period color]{name of the new color scheme}{list of
colors,options}

This command creates a Color Scheme with the name name of the new color scheme.

Period colors can be configured in three different ways:

v setting the colors one by one, using the key=value mechanism in the list of colors.
For example:

\pgfPTPeriodColors{name of the new color scheme}%
{P1=red,P2=red!50,<..>,P7=blue,options}

This will set the specified color for each period. If no color is specified for a period,
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default period color will be used.
NOTE: default period color is initially set to white.

v defining a gradient using the keys top color=<color>, middle color=<color> and
bottom color=<color> as the list of colors. Note that all the keys are optional, but at
least one of them is required. This produces a gradient starting from period 1, with
top color, to period 7, with bottom color. If the middle color key is used then the
gradient starts at period 1 with top color, goes to the middle position of the periods
(period 4) with middle color and ends at period 7 with bottom color. For example:

\pgfPTPeriodColors{name of the new color scheme}%
{top color=red,middle color=yellow,bottom color=blue,options}

defines a gradient from red (period 1) to yellow (period 4) and from yellow (period 4)
to blue (period 7).

v defining a custom gradient as the list of colors by using the key=value mechanism
inside the gradient key. For example:

\pgfPTPeriodColors{name of the new color scheme}%
{gradient={P1=red,P3=red!50,P7=blue},options}

defines a gradient from red (period 1) to red!50 (period 3) and to blue (period 7).

The options available to this command are:

v H=<color>, sets the color of the hydrogen cell. If not set, period 1’s color will be
used. If set, the color of the hydrogen cell won't be affected by group blending.

v La=<color>, sets the color of the lanthanum cell. If not set, period 6's color will be
used.

v Lanta=<color>, sets the color of the lanthanoids cells. If not set, lanthanum’s color
will be used.

v'Ac=<color>, sets the color of the actinium cell. If not set, period 7’s color will be
used.

v Actin=<color>, sets the color of the actinoids cells. If not set, actinium’s color will be
used.

v group blending={color=<color>, percentage=<positive or negative integer>,
mode=<add|sub]|linear>}, performs a mode blend over the groups up to the speci-
fied percentage with the provided color.

NOTES:

v percentage refers to how much of the color, in total, was mixed over the 18 groups. For example
68% adds 4% to each period: G1»0% ~ G2»4% ~ G3»8% ~ ... ~ G18»68%. If the percentage
is positive, the mixing is done from left to right (from G1 to G18); if the percentage is negative, the
mixing is done from right to left (from G18 to G1).

v The mode’s values are add for additive blending, sub for subtractive blending and linear for linear
blending (as in the xcolor package).

v If group blending is used without further options all the default values are used, so group blending
is equivalent to group blending={color=white,percentage=68,mode=linear}.

v'None of the keys color, percentage and mode are mandatory. If omitted the default value is used.
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\pgfPTPeriodColors{example}{P1=*[RGB:86;139;137],P2=*[RGB:49;114;112],
P3=*[RGB:23;91;88],P4=*[RGB:5;67;64],P5=*[RGB:35;54;100],
P6=*[RGB:62;82;126],P7=*[RGB:101;117;153]}

\pgfPT[back color scheme=example,show title=false]

\pgfPTPeriodColors{example}{top color=*[Hsb:117;.57;.6]}
\pgfPT[back color scheme=example,show title=false]

g = iz

2|

g i3 Eix i e

\pgfPTPeriodColors{example}{gradient={P1=*[Hsb:117;.57;.6],
P5=*[Hsb:178;.57;.45]}}
\pgfPT[back color scheme=example,show title=false]
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m \pgfPTCScombine[propl:prop2,mode]{name of color scheme one,name of color
scheme two,name of the new color scheme}

This command combines two named Color Schemes and merges the result in a new
Color Scheme with name of the new color scheme.

For example \pgfPTCScombine{myCSA, myCSB,myCSC} adds the color scheme myCSA
to the color scheme myCSB and their sum will be available as the color scheme myCSC.

NOTE: if the Color Schemes have different sizes (i.e., different humber of colors), the
last color from the color scheme that ends first will be used until the other color scheme
also ends.

The optional parameters [propl:prop2,mode] are for controlling how the two Color Schemes

are combined:

v The first parameter - propl:prop2 - controls the proportions used to mix the color
schemes: propl parts of name of color scheme one and prop2 parts of name of color
scheme two. Both propl and prop2 must be integer values between 1 and 999.

NOTE: default proportion is 1:1.

For example, 1:4 will mix each color in the ratio of 1 to 4, i.e., the nth-color from the
first color scheme is used as 1/5 of the mixed color and the nth-color from the second
color scheme is used as 4/5 of the mixed color.

v'The mode refers to how the colors are mixed: use add for additive mixing, sub for
subtractive mixing and linear for linear mixing (as in the xcolor package).

NOTE: default mode is linear.

\pgfPTPeriodColors{period}{top color=red}
\pgfPTGroupColors{group}{right color=green}
\pgfPTCScombine{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]
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\pgfPTCScombine[sub]{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]

11291

fancm s
ez

s | carim  rsaogymin| nsogymin | prometium | samarum | uogum | gacoinum | tetum | cysposum | namum un ||yt | wetum

oo | o2 | wesn | wam | sise | vsras | wess | wees | o s6125 7305 | maer
a

7| Ae Th Pa U] Np Pu Am Cm Bk cf Es Fm ood No Lr

acanum | worm | potacinum | wsrwn | neptoom | ptoriom | amercum | curom | borstu | catiorium | sntanum | fermom | monsesm | robesum | iawrenciom

20, nor | 2w | pw 23] ) 7] o | psy en | e | psm | e

\PgfPTCScombine[add]{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]

b nan | ttan | ngeten
s it

| s | yon | o | s | o | o | vonon | oo | gt | o | x| ion || anvory | ron | oo | soun
proel f porl el vl e | an | vem | van | ww | e | s | i
6 Ba |,..| M | Ta | W [Re [Os | Ir | Pt | Au Mg | T | Pb | BI | Po | A | An

antnanum | carom  prassodymim| noosymim | prometium | samarium | uopium | gacainum | tetium | oysposom | nemium | aiom | wutom |yt | wsoiom
AT ST T O 2 O s

7| Ae Th Pa U] Np Pu Am Cm Bk cf Es Fm od Ne Lr
acanun | worm | potacinum | warwn | neptiom | ptorium | amercum | cuiom | borstum | catiomiom | snstonum | formom | monsim | robesim | sawrencion
o | mem | 231 25 o e | psm pso | s | s

anvomium
S10%

\pgfPTCScombine[3:1]{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]
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\pgfPTCScombine[3:1,add]{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]
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\pgfPTCScombine[add,2:3]{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]
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Built-in color schemes can also be mixed:
\pgfPTCScombine[add]{Soft,group, mix}
\pgfPT[back color scheme=mix,show title=false]
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\pgfPTCScombine[add,3:1]{Soft,PS,mix}
\pgfPT[back color scheme=mix,show title=false]

\pgfPTCScombine[add]{Radio, Wikipedia, mix}
\pgfPT[back color scheme=mix,show title=false]

2|

Bi=w

m \pgfPTCSwrite[filename]{list of color schemes names}

This command writes the provided Color Schemes to a file for later use without load-
ing this library. It has a mandatory argument, the list of the color schemes names to be
written and an optional argument, the filename. If no filename is provided the first name
on the list of the color schemes names is used.

For example, \pgfPTCSwrite[myGroupColors]{myGroupGradGreenToRed,myGroupGreens,
myGroupGradYellowToRed?}, will create (or overwrite), in the current working directory,
a file with name myGroupColors.tex with the follwing contents:

\pgfPTnewColorScheme{myGroupGradGreenToRed}{0/1/0,...
\pgfPTnewColorScheme{myGroupGreens}{0/1/.1,...
\pgfPTnewColorScheme{myGroupGradYellowToRed}{1/1/0,...

After that, it's possible to use \input{myGroupColors.tex}, anywhere in any docu-
ment (in the same working directory). The named color schemes defined in the loaded
file are now available for use as usual:
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\pgfPTPeriodColors{myGroupGradGreenToRed }{gradient={G1=green!50!black,
G18=red!30!black},H=green!40!white}
\pgfPTPeriodColors{myGroupGreens}{gradient={G1=green!50!black,
G18=green!50!white},H=green!40!white}
\pgfPTPeriodColors{myGroupGradYellowToRed}{gradient={G1=yellow!50!white,
G18=red!30!black},H=yellow!40!white}
\pgfPTCSwrite[myGroupColors]{myGroupGradGreenToRed,myGroupGreens, myGroup-
GradYellowToRed}

% \usepgfPTlibrary{colorschemes}
\input{myGroupColors.tex}%
\pgfPT[back color scheme=myGroupGreens,show title=false]
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A few more examples
The following examples could be used for students or for any other purposes.
\pgfPTbuildcell(8,3)% 8 rows by 3 columns

[(1;1.4-2.8;2),(1;3;radio),(2-3;1.5-3.5;CS),(4.2;1-3;name), (5.4;1-3;Ar),(6.5;1-
3;eDist),(7.55-8.95;1-2.25;DiscC),(7.55-8.95;2.25-3.8;DiscY)]

\pgfPT

Periodic Table of Elements
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\pgfPT[eDist color=blue!70!black,Ar precision=2,DiscC
font=\fontsize{4}{4}\selectfont,DiscY font=\fontsize{4}{4}\selectfont\bfseries]
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\pgfPTbuildcell(8,3)% 8 rows by 3 columns

[(1;1-2;2),(1;3;radio),(2-3;1-3;CS),(4;1-3;name),(5;1-2.5;Ar),(5;2.5-3;spectra),

(7;1-2.5;DiscY),(7;2.5-3;DiscC),(8;1-3;eDist)]
\pgfPT[csPS,Ar label=w,background={left color=black!20}]

Periodic Table of Elements
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\pgfPTbuildcell(8,3)% 8 rows by 3 columns
[(1;1-3;2),(1;3;radio),(2-3;1.5-3.5;CS),(4.2;1-3;name),(5.4;1-3;Ar), (6.5;1-
3;eConfignl),(7.55-8.95;1-2.45;DiscC),(7.55-8.95;2.45-3;DiscY)]

\pgfPT[eConfignl color=blue!70!black,Ar precision=2,DiscC

font=\fontsize{4}{4}\selectfont,DiscY font=\fontsize{4}{4}\selectfont\bfseries]

Periodic Table of Elements
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\usepgfPTlibrary{colorschemes}
\pgfPTPeriodColors{period}{P5=red!20}
\pgfPTGroupColors{group}{G14=green!20}
\pgfPTCScombine{period,group,mix}
\pgfPT[back color scheme=mix,show title=false]
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In the Periodic Table, a row is called a and a column is called a

124 of 130



pgf-PeriodicTable 2.0.1 A few more examples

For the representative elements (groups 1, 2 and 13 to 18) it is common
to speak of families that reflect their common characteristics. So we have the
families:

GROUP 1: Alkali metals
» /ithium, sodium, potassium, rubidium, cesium and francium.
The atoms of these elements have only one valence electron.

v They react violently with water to form hydroxides.

v They have a silver-gray color, with the exception of cesium, which has a
golden hue.

GROUP 2: Alkaline earth metals
» beryllium, magnesium, calcium, strontium, barium and radium.

The atoms of these elements have two valence electrons.

v Their oxides remain solid at high temperatures and form alkaline solu-
tions.

v They react violently with water to form hydroxides.

v When they burn, they have reddish flames, excluding barium, which
presents a greenish flame.

GROUP 13: Boron group
» boron, aluminium, gallium, indium, thallium and nihonium.

The atoms of these elements have three valence electrons.
v Boron is a metalloid and the other are metals.
v Boron, aluminium, gallium, indium and thallium are often used as p-
type silicon dopants.
v Aluminium is the third most abundant element in the Earth’s crust
(7.4%)

GROUP 14: Carbon group
» carbon, silicon, germanium, tin, lead and flerovium.

The atoms of these elements have four valence electrons.

v Carbon is a non-metal, silicon and germanium are metalloids, and tin
and lead are metals.

v Silicon and germanium are used in semiconductors.

125 of 130



pgf-PeriodicTable 2.0.1 A few more examples

GROUP 15: Pnictogens
» nitrogen, phosphorus, arsenic, antimony, bismuth and moscovium.

The atoms of these elements have five valence electrons.

v Nitrogen and phosphorus are non-metals, arsenic and antimony are
metalloids and bismuth is a metal.

v Phosphorus, arsenic, antimony and bismuth are often used as n-type
silicon dopants.

v Diatomic nitrogen is the main constituent of the Earth’s atmosphere
(78%).

GROUP 16: Chalcogens
» oxygen, sulfur, selenium, tellurium, polonium and livermorium.

The atoms of these elements have six valence electrons.
v Oxygen, sulfur and selenium are non-metals, tellurium is a metalloid
and polonium is a metal.
v Diatomic oxygen is the second constituent of the Earth’s atmosphere
(21%).

GROUP 17: Halogens
» fluorine, chlorine, bromine, iodine, astatine and tennessine.
The atoms of these elements have seven valence electrons.

v They are extremely reactive elements, as they are very electronegative.

v Fluorine is able to attack inert substances, including the heavier noble
gas atoms.

GROUP 18: Noble gases
» helium, neon, argon, krypton, xenon, radon and oganesson.

The atoms of these elements have the valence shell fully filled, which
corresponds to eight valence electrons, with the exception Helium,
which has only one shell and, consequently, has two valence elec-
trons.

v They are extremely inert elements, that is, they do not react with other
elements, as they are the most stable elements in Nature.

For the source of this example please see the file pgf-PeriodicTableManual_Examples.tex
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EXERCISE:

In the following scheme of the Periodic Table, the positions of some chemical elements
are represented by letters:

THE LETTERS DO NOT CORRESPOND TO THE CHEMICAL SYMBOLS OF THE ELEMENTS.

A B
c|p E
F G|H
BE K| L M| [N|oO
P Q
R S
T

Using the letters shown:

1. identify group 2 elements of the Periodic Table.

2. identify the elements of the 2nd period of the Periodic Table.
3. identify group 17 elements of the Periodic Table.
4. identify the elements of block s.
5. identify the elements of block p.
6. identify the elements of block d.
7. identify the metallic elements.
8. identify the non-metallic elements.
9. identify the transition metals.
10. identify the alkaline earth metals.
11. identify the noble gases.
12. tell which element belongs, simultaneously, to the 4th period and to group 14.
13. identify the representative elements that tend to generate positive ions.
14. indicate an element that forms binegative ions.
15. indicate the halogen whose mononegative ion has the largest radius.
16. write the chemical formula of the compound formed by the elements F and O.
17. identify, justifying, the element with the largest atomic radius.
18. identify, justifying, the element with the lowest 1st ionization energy.

For the source of this example please see the file pgf-PeriodicTableManual_Examples.tex
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EXERCISE:
Using the following notation,

for the elements in the gaseous state (NTP),
for the elements in the liquid state (NTP) and

@ for the synthetic elements,

fill in the following Periodic Table:

For the source of this example please see the file pgf-PeriodicTableManual_Examples.tex
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