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AS3: calculate the charge of an element in order write an ion.

AS4: use the atomic number and atomic mass number of an isotope, to draw
and label a model of the isotope’s atomic structure.

ASS: use the relative mass and abundance of isotopes to calculate the atomic
mass of an element.

AS7: use the periodic table to find elements based on their properties...



Particle |Charge (q) |Mass (amu)
Proton (p™) 1 1
Electron (e°) -1 1/1900
Neutron (n°) 0 1
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— Credited to Dmitri Mendeleev in 1869.
 As 0f 2010 118 elements have been synthesized.

— New elements can be named after a mythological concept, a
mineral, a place or country, a property or a scientist (normally
dead: Seaborg, Oganessian).




PERIODIC TABLE OF ELEMENT DISCOVERIES

ANTIQUITY 1200-1700 - 1701-1800 W 1801-1850 1851-1900 1901-1950 1951-2000 2001-PRESENT

922422 o FINLAND......coe. @ 14 1

e KEY 920421 () mu... 9141 =

H - He
YEAR OF DISCOVERY @ GERMANY............7 19419 @ JAPAN.. 9141

HYDROGEN HELIUM
vE *a -E {5 SWEDEN... : ; 9140 e @a
ELEMENT SYMBOL
.1

EETER SETER () RMEE.......916816 RETTY TS ST SN

Li Be araeseeso— | ELEMENTNAME W RUSSIA/USSR....... 7 9 & 9 9140 B C N (@) F Ne
LThuN Vs & & o— NATIONALITY OF DISCOVERER(S) 9043 508N CARBON NITROGEN oxen FLUORINE

9B & 90 O S w 0B B 9 Th OB Ba 9B B4 90 O 9® ®a

A T - s e SR IR ENIETTA SN ST
Na = Al Si P S Cl Ar

SODIUN MAGNESIUM : 0 NEW ZEALAND. 904&1 ALUMINIUM Siucon PHOSPHORUS SULFUR

'# &$a 9% #a 9 %A 90 Ga 9@ @ 9 4 90 i 9+ il'i

[ o7 f oeos § w9 Qs § e B wse § wms Joantounrv B owas  F wsi Foawtoury B oazes F ves  f tesse [ zso B wew f 1es f 1ess |
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

POTASSIUN CALCIUM SCANDIUN TIANIUM VANADIUM CHROMIUN MANGANESE IRON COBALT NICKEL COPPER GERMANIUM ARSENIC SELENIUN BROMINE

KRYPTON
Y #a 9k #a4 90 Sa F 4 Y0 a4 0 04 98 $4 9 4 98 B4 8 4 9 a v. o 90 lli /e a; (& &g 95 $4 Y0 Ui 9% +a
[ we f wso J wss J wes J s § vel § vov f e B ieoa B w03 J awrourv B tew f s awtoury Joantoury B e f e 1e%
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

TIRCONIUM TECHNETIUN RUTHENIUN RHODIUM PALLADIUN SILVER CADMIUM INDIUM L] ANTIMONY TELLURIUM 10DINE XENON

9. .i V-F ﬂ‘n V+ +a 7@ &3 92{- -F- QW ®4 70 Uk e wa 9 &a 9% $a 9 4 7@ @5 9@ @3 9 3 9 14 90 S& 0 Oa ¥ #a

[ 1s0 | e0s | (23 J ieez f wes f  v2s f vees o3 F was f antoury Joantoury B s J avmounry Bosa f  ies J w0 J a9 ]
Cs Ba 571 Hf Ta W Re Os Ir Pt Au Hg 'I'l Pb Bi Po At Rn

CAESIUN BARIUN HAFNIUM TANTALUM TUNGSTEN PLATNUM MERCURY LEAD POLONIUN RADON

e &g oF #4 ¥ =4 98 €4 9 €a 9. L) 95‘ 'F- Q'F éF'- e i 9’ ’i 9 4 9-F 'F'i 9 4 90 0. 90 L4 9‘E €2 ) @3
NN SEITEE BTN SN SE7EN ST SEITER SETTEE ST SEITEN SEITEE SETTER SEITE SETTER SETTEE TR ST
Fr Ra gmu3; R Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og

RADIUN RUTHERFORDIUM TENNESSIN| ANESSON

DUBNIUN SEABORGIUM BOHRIUN HASSIUM MEITNERIUN DARMSTADTIUM ROENTGENIUN COPERNICIUM NIHONIUM FLEROVIUM MOSCOVIUN LIVERMORIUM

FRANCIUM E 06,
PO 0Oa %0 <a fe =4 0= =4 (€ €4 /8 6, (8 AL (& A (8 AL (8 AL (& A (e o) (= =4 (= =4 (= =4 = =4 9= =4

(_geas B ieos f vess J ess f ws J s f wor f e Jea f veas J ves J e ey J e J o |
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

LANTHANUM CERIUN PRASEODYMIUM NEODYMIUN PROMETHIUM SAMARM EUROPIUM GADOLINIUM TERBIUN DYSPROSIUM HOLMIUN ERBIUN

B B 98 i 95 S& 95 Sa 9% 4 90 04 90 04 90 Ok 98 Bi 90 04 9B O& 9 i 9B B 90 Oa 90 L4
(oo Qe i3 wenl  oeo J o f e B e J e f w0 sz J s f s J e J o wes ]
Ac Th Pa U Np Pu Am Cm Bk Cf Es I-‘m Md No Lr

ACTINIUM THORIUM PROTACTNUN URANIUM NEPTUNIUM PLUTONIUM CURIUM BERKELIUM CALIFORNIUN EINSTEINIUN MENDELEVIUM NOBELIUM

LAWRENCIUM
0 Oa 9% ©a 9@ T4 7@ @5 (£ £4 £ £i 9? %i 7€ £4id V€ £4 V£ %4 V£ i 9‘? ?i V€ %4 Vo wa V= =4




PERIODIC TABLE OF ELEMENT PRICES

KEY

£5-£10 per kilogram £1000-£5000 per kilogram
o pidogen oo
Li Be B c10-£100 perkitogram [ >£5000 per kilogram B C N O

LITHIUM BERYLLIUM CARBON NITROGEN OXYGEN FLUORINE

| £88.76 | £638 | . £100-£1000 per kilogram Price unknown | £1831 | £18.41 |

Na g | . - . . . Al Si P S
SODIUM MAGNES Note: element prices canvary Slgmflcantly with quantity and purity ALUMINIUM SILICON PHOSPHORUS SULFUR CHLORINE

| £230 |
K Ca Sc Ti '/ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br

POTASSIUM CALCIUM SCANDIUM TITANIUM VANADIUM CHROMIUM MANGANESE IRON COBALT NICKEL COPPER ZINC GALLIUM GERMANIUM ARSENIC SELENIUM BROMINE KRYPTON

| £11508 | | £17.34  £45.65 [ £213 | £1407 | £23.30
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

RUBIDIUM STRONTIUM YTTRIUM ZIRCONIUM NIOBIUM MOLYBDENUM TECHNETIUM RUTHENIUM RHODIUM PALLADIUM SILVER CADMIUM INDIUM TIN ANTIMONY TELLURIUM I0DINE XENON

| £11293 | £26.85 | £17.75 | £32.22 | £12.28 | £2343 | £58952 | £26393 | £355 | EZEED  £42.72 | £21.48_
Cs Ba Hf Ta W Re Os Ir Pt Au g Tl Pb Bi Po At Rn

CAESIUM BARIUM I_a—l_u HAFNIUM TANTALUM TUNGSTEN RHENIUM 0SMIUM IRIDIUM PLATINUM GOLD THALLIUM LEAD BISMUTH POLONIUM ASTATINE RADON

£56312 | €422 | 1085 | €183 PEI9isa £1255 | £9866 | £23926 | £20325 | £29298 €949 £5677
Fr Ra RF Db Sg Bh Hs Mt Ds Rg Ch Nh FL Mc Lv Ts Og

FRANCIUM RADIUM Ac—l_r RUTHERFORDIUM DUBNIUM SEABORGIUM BOHRIUM HASSIUM MEITNERIUM DARMSTADTIUM  ROENTGENIUM COPERNICIUM NIHONIUM FLEROVIUM MOSCOVIUM LIVERMORIUM TENNESSINE OGANESSON

La Ce Pr Nd Pm Sm Eu Gd Tb D Ho Er Tm Yb Lu

LATHANUM CERIUM PRASEODYMIUM NEODYMIUM PROMETHIUM SAMARIUM EUROPIUM GADOLINIUM TERBIUM DYSPROSIUM HOLMIUM ERBIUM THULIUM YTTERBIUM LUTETIUM

| £65.21 | £46.03 (£11.01 | £198 | £42.20| £422 | £269 | £1074 | £72.88] £4757 | £1228 | 4810 |
Ac Th Pa U P Pu Am Cm Bk Cf Es Fm Md No Lr

ACTINIUM THORIUM PROTACTINIUM URANIUM PLUTONIUM AMERICIUM CURIUM BERKELIUM CALIFORNIUM EINSTEINIUM FERMIUM MENDELEVIUM NOBELIUM LAWRENCIUM

Based on data from http://www.leonland.de/elements_by_price/list




amilies or groups.
e Electrons tell us when to start a new period.

* Elements are given a one or two letter symbol.
— Ex: Li, He, Ne, C, V, W, Ti.

 Most of the time the name and symbol are the same
— Li is Lithium, O is Oxygen



Sombol

Antimony
Copper
Gold

Iron

Lead
Mercury
Potassium
Silver
Sodium
Tin

Tungsten

Cu
Au
Fe
Pb
Hg
K
Ag
Na
Sn
\%4

Stibium
Cuprum
Aurum
Ferrum
Plumbum
Hydrargyros
Kalium
Argentum
Natrium
Stannum

Wolfram

Aribic/Egyptian: Eye Paint
Latin: From Cyprus

Latin: Glowing Dawn
Latin: Holy/Strong Metal (Sword)
Latin: Soft Metals

Greek: Liquid Silver

Arabic: Plant Ashes

Indo-European: White, Shining, Money
Arabic/Egyptian: Soda
Indo-European: Dripping

German: Wolf froth (Tin stealer)



to the number of protons in their nucleus.

— Example: All Hydrogen atoms (H) have only 1 p™.
— Example: All Carbon atoms (C) have only 6 p™.

* Elements are placed on the periodic table according to
ascending proton number.

— Example: Helium (He) has 2 p* so it is the second element to
appear on the periodic table.
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Electron Configuration

F— T, (freezing point) (K)
Number TR /

T, (boiling point) (K)

e

3
Symbol ®
¥ § l so4+—— A H, (heat of fusion)
(kJ/mol)

- thhlum ", A H, (heat of vaporization)
Name // 6.041 (kJ/mol)

/ Oxidation States
(most common in bold)

Average
Atomic

Mass Density (g/mL)
(Gases given in g/L at STP)




* On the periodic table or unless specifically told, protons equal
electrons.

* lon: when an element’s p™# e-.

 An ion is considered electrically charged.




* Solve by subtracting e from p~.
—-13-16=-3
* x<( so yes, it is an Ion and called an Anion.

e If x>0 then it would be an Ion called a Cation.
o If x=0 (e-=p") then it would not be an Ion (Neutral).



Symbolic

— The element’s symbol
— The charge (both mag and + or -)

* Write the element and then the charge in the upper
right-hand corner.

* For 1+ or 1-: you may drop the ‘1’
« Examples: AP*, Lit, Mg?*, CI-, O*.



—You CAN NEVER remove protons!
* Adding e means increasing the negative charge.
* Removing e means increasing the positive charge.
—Don’t take away more e then there are to start.
« Ex: (Lithium only has 3 protons so max is Li**")

— tell which ions are possible.

Symbol

Electron Configuration
} T, (freezing point) (K)
T
124
3 . T, (boiling point) (K)
® o
l — AH, (heat of fi )
. (kJ/mol)
thhlum A H, (heat of
3 (k1/mal)
6.941
" Oxidation States
(most commo! bold)
Density (g/mL)

(Ga:

ses given

in g/L at STP



* Oxygen with 10 electrons.

 Iron with 29 electrons.
* The most common form of element 9.

U3t OLs Fe3- F-

Z.=92 3-10 26-29 P Table



the same as a p™.

* By adding or subtracting n° subtle changes must occur in an
element's properties.

* When two or more elements have the same number of p*
but different n° this is called an... wnnr DIDITHE SCIENTIST.

Isotope :

HElIlIM ISOTOHES




Symbolic

 Symbolic Form can also be used to describe an atom on the

Periodic Table.
N . w: Atomic Weight. Unless specifically told look this
prtn°=w up on the Periodic Table.
pT=Z N°  For Isotopes: Always rounded to a whole number

Notes: Writing the n° is redundant: KISS.

This form is not mixed with the Ion Symbolic Form.



There are three Carbon’s; They have 6 n° 7 n° and 8 n°
respectively.

12 13 14

°C C C

6 6 7 6 8
Carbon-12 Carbon-13 Carbon-14



Atomic Weight: Mass of the element.
Here is information on Boron
Its atomic weight is 10.8?

How is this possible?
— Remember: p=1, n°=1, e=.005
— Z.= 35 s0 n° has to be either 5 or 6 not 5.8?

2 %

4275
2348
2.37

[He]2s22p1
Boron




eighted Average.

* Let’s look at the isotopes of Boron.

Boron-10 1(5) B 10.0 19.4%
Boron-11 1% B 11.0 30.6%



AW: Atomic Weight of Isotope
ab%: Abundance of Isotope (as a decimal)

Ex: Boron
Wa =10.0 (.194) + 11.0 (.806)

Wa =1.94 + 8.866
Wa =10.806

10.8




Proton (p*) Electron (e°) Neutron (n°)

Big particle in Nucleus Small particle orbits Nucleus Big particle in Nucleus
Equals the atmic number [on: p" # ¢ Isotope: same p*, different n°
Defines the element (DNA) Cation: more p+ than e- Unstable: o/B/y

Can not be added or removed  Anion: less p+ than e- Half Life: Probability of decay

Ions
P"-€¢  Example: Phosph -2
Symb ol: X {(amp c. ospnorus P
with 17 electrons.
Isotopes
w 31
Symbol: x Example: Phosphorus P

Z 15

with 16 neutrons.

Written: Element-w Phosphorus-31
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