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Atomic Structure and the Periodic Table

Matter is made up of around 118 distinct elements. Each element is made up of atoms.
Each atom is made up protons and neutrons in the nucleus and electrons in the space
orbiting the nucleus. The protons are positively charged, the electrons are negatively
charged and the neutrons have no charge.

The periodic table is a tabular arrangement of the elements of matter. The periodic table
below is taken from the WebElements websitel. The elements are arranged firstly in a
sequence from the element with the smallest atom (hydrogen (H)) in the top left hand
corner and then to the right He (Helium), the second smallest atom, in the top right
hand corner. Then the third and fourth elements, lithium (Li) and beryllium (Be) are
found on the next row or period, on the left hand side. The next elements boron (B),
carbon (C) and so on follow on the right hand side. The WebElements! website gives the
properties of each element by clicking on it.

Moz | Sduzatan| T-srins | =osier

= WebElements

NabElmsmentc: tha pariodis tabie on e web Hi:l me [If th_E pE'I'i[::Id'j_l: ta_-l'J]_E

Elaments || Compounds | | Parodcity || News | | Shap | | Chemosx | B W @ u-

Explore key information about the chemical elements throwgh this periodic table
Group z | 4 ] ] 7 £ E W@ 11 12 13 14 15 s 7

& 3

Feriod

3

He
4.BEM

£ £ 7 ] ] 0

2 B C N Lo F || Ne
1Bl SRE4d || LBET || FREN || S || S48

A [ || w |[ 17 |[

3 Al | S P 5 || €I | Ar
SR ERE || DRBAR || M 3o So4n || dmddd

H BIETATE|[[=E|=Z 2= |[2 ]| 2 3T [ =)z = | =&

: Sc || Ti || V| Cr||Mn|Fe|Cof Mi | Cul| 2Zn| Ga| Ge| As | Se | Br | Kr
SLARE || £T.AET || BLE4D || Sc oSSR || SLA5E || REEdE || SaESd || seEEd || windE EEdS || waTE Thad || TEEEE Tham || TaESd || wdTE

33 a0 [ #H 2 33| 42 |[ 3 | & |[ & |[ == |[ a5 |[ =0 |[ =1 g2 |[ s3] =a

5 Y || Zr | Mb|[Mo | Te || Ru| Rh || Pd | Ag||Cd| In | 5n | S5b | Te | e
wabhE || et || GEE el || DRTa] || GHET || f0EEd || S0 || G0TAT || fEad || fOLR3 || fRRTS || SR || TET.RE || fWEE || fECH

T N BERECE R E B R ERE R E B 2|2 |[ & |[ 26

5 “|Lu || HF | Ta| W | Re [ Os | Ir || Pt | Au [ Hg| T || Pk | Bi || Pe | At | Rn
TLAT Tidd s ||t L= i || faceRE || fEEEE || T || Db || bl MWL || bl H:Cﬂ.llu Iﬂﬂ.lﬂl =2

A02 |[ 904 |[ 305 |[ 906 |[ 307 |[ 3me |[ 30 |[ 30 [ 339 |[ =2 |[ 1= |[ 934 |[ 115 |[ 118 |[ 17 |[ 11
T =| Lr || Rf || Db Hs | Mt | Ds Cm || Uut|| Al (| Uup| Lv | Ugs| Uue

1 www.webelements.com


file:///C:/Users/smkirkup/Documents/www.webelements.com

www.physics.me.uk

The number above the symbol is the atomic number or the number of protons. The
number below the symbol is the atomic weight. The atomic weight is the sum of the
number of protons and neutrons. However, the number of neutrons in atoms of a
particular element varies and the value for this is a weighted average.

For example helium (He) mostly occurs in nature with two neutrons. Its atomic sructure
may be symbolised as follows, with two protons symbolised in red, two neutrons
symbolised in blue and two electrons symbolised in black.

Atomic structure of 4He.

However, 0.000137% of helium occurs in the following form

Atomic structure of 3He.

The number of protons determines the element; both have two protons so both are
helium atoms. The two different atomic structures are called isotopes. Elements on the
right hand column of the periodic table, such as helium, have complete electron shells;
the two electrons in the only electon shell of helium completes the shell..
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Moving back to hydrogen, 1H has the following structure

Atomic structure of 1H.

We note that hydrogen has an ‘incomplete’ shell of electrons. If we now move up the
table to lithium, ¢Li has the following atomic structure

Atomic structure of 6Li.

Lithium lies at the start of a new row or period of the periodic table and this means that
a new electron shell is initiated. This electron shell has up to eight elements and in
complete when the element neon (Ne) is reached. Then for the next element, sodium
(Na), a third shell is iniitiated and the pattern continues.

Placing the elements ion colums or groups is also useful since we find tht elements in
the same group have similar properties.
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