Do the following exercise without looking at a periodic table!  In other words imagine yourself in Mendeleev’s shoes in the 1860s before the periodic table was discovered.

Patterns in the periodic table.  You will examine a set of cards that list some physical and chemical properties of different simple substances.  Separate the cards with scissors and sort the cards in a way that makes sense.  This is essentially what Dimitri Mendeleev did in about 1870, ranking the elements in order of increasing atomic mass.

(a)
What patterns do you see in the information on your cards?  List at least three patterns.

(b)
One card is missing from your set.  Predict the chemical and physical properties on the missing card.

(c)
Each card represents an element on the periodic table.  Which element corresponds to the missing card that you described above?

	I  Iodine

Microscopic properties of I:

Protons in I nucleus: 53

Chemical properties of I:

Compound with Cl: ICl

Physical properties of I:

Blue-black crystals

Boiling point: 184 °C


	Xe  Xenon

Microscopic properties of Xe:

Protons in Xe nucleus: 54

Chemical properties of Xe:

Compound with Cl: none

Physical properties of Xe:

Colorless gas

Boiling point: –108 °C


	Li  Lithium

Microscopic properties of Li:

Protons in Li nucleus: 3

Chemical properties of Li:

Compound with Cl: LiCl

Physical properties of Li:

Soft silver-white metal

Boiling point: 1342 °C


	Ga  Gallium

Microscopic properties of Ga:

Protons in Ga nucleus: 31

Chemical properties of Ga:

Compound with Cl: GaCl3
Physical properties of Ga:

Gray metal or silver liquid

Boiling point: 2204 °C



	B  Boron

Microscopic properties of B:

Protons in B nucleus: 5

Chemical properties of B:

Compound with Cl: BCl3
Physical properties of B:

Black crystals

Boiling point: 4000 °C


	Sn  Tin

Microscopic properties of Sn:

Protons in Sn nucleus: 50

Chemical properties of Sn:

Compound with Cl: SnCl4
Physical properties of Sn:

Silver metal

Boiling point: 2602 °C


	Te  Tellurium

Microscopic properties of Te:

Protons in Te nucleus: 52

Chemical properties of Te:

Compound with Cl: TeCl2
Physical properties of Te:

Gray-white crystals

Boiling point: 988 °C


	O  Oxygen

Microscopic properties of O:

Protons in O nucleus:  8

Chemical properties of O:

Compound with Cl: Cl2O

Physical properties of O:

Colorless gas 

Boiling point: –183 °C



	Br  Bromine

Microscopic properties of Br:

Protons in Br nucleus: 35

Chemical properties of Br:

Compound with Cl: BrCl

Physical properties of Br:

Red liquid

Boiling point: 59 °C


	Ne  Neon

Microscopic properties of Ne:

Protons in Ne nucleus: 10

Chemical properties of Ne:

Compound with Cl: none

Physical properties of Ne:

Colorless gas

Boiling point: –246 °C


	Na  Sodium

Microscopic properties of Na:

Protons in Na nucleus: 11

Chemical properties of Na:

Compound with Cl: NaCl

Physical properties of Na:

Soft silver metal

Boiling point: 883 °C


	

	Al  Aluminum

Microscopic properties of Al:

Protons in Al nucleus: 13

Chemical properties of Al:

Compound with Cl: AlCl3
Physical properties of Al:

Silver-white metal

Boiling point: 2519 °C


	Sr  Strontium

Microscopic properties of Sr:

Protons in Rb nucleus: 38

Chemical properties of Sr:

Compound with Cl: SrCl2
Physical properties of Sr:

Soft silver metal

Boiling point: 1382 °C


	P  Phosphorus

Microscopic properties of P:

Protons in P nucleus: 15

Chemical properties of P:

Compound with Cl: PCl3
Physical properties of P:

Colorless, red, or black crystals

Sublimation point: 417 °C


	N  Nitrogen

Microscopic properties of N:

Protons in N nucleus: 7

Chemical properties of N:

Compound with Cl: NCl3
Physical properties of N:

Colorless gas

Boiling point:–196 °C




	Mg  Magnesium

Microscopic properties of Mg:

Protons in Mg nucleus: 12

Chemical properties of Mg:

Compound with Cl: MgCl2
Physical properties of Mg:

Silver-white metal

Boiling point: 1090 °C


	S  Sulfur

Microscopic properties of S:

Protons in S nucleus: 16

Chemical properties of S:

Compound with Cl: SCl2
Physical properties of S:

Yellow crystals

Boiling point: 445 °C


	K  Potassium

Microscopic properties of K:

Protons in K nucleus: 19

Chemical properties of K:

Compound with Cl: KCl

Physical properties of K:

Soft silver-white metal

Boiling point: 759 °C


	Si  Silicon 

Microscopic properties of Si:

Protons in Si nucleus: 14

Chemical properties of Si:

Compound with Cl: SiCl4
Physical properties of Si:

Gray crystals

Boiling point: 3265 °C



	Cl  Chlorine

Microscopic properties of Cl:

Protons in Cl nucleus: 17

Chemical properties of Cl:

Compound with Cl: N/A

Physical properties of Cl:

Green-yellow gas

Boiling point: –34 °C


	Ge  Germanium

Microscopic properties of Ge:

Protons in Ge nucleus: 32

Chemical properties of Ge:

Compound with Cl: GeCl4
Physical properties of Ge:

Gray-white metal

Boiling point: 2833 °C


	Ca  Calcium

Microscopic properties of Ca:

Protons in Ca nucleus: 20

Chemical properties of Ca:

Compound with Cl: CaCl2
Physical properties of Ca:

Silver-white metal

Boiling point: 1484 °C


	Se  Selenium

Microscopic properties of Se:

Protons in Se nucleus: 34

Chemical properties of Se:

Compound with Cl: SeCl2
Physical properties of Se:

Red or gray crystals

Boiling point: 685 °C



	C  Carbon

Microscopic properties of C:

Protons in C nucleus: 6

Chemical properties of C:

Compound with Cl: CCl4
Physical properties of C:

Soft black crystals

Sublimation point: 3825 °C


	Kr  Krypton

Microscopic properties of Kr:

Protons in Kr nucleus: 36

Chemical properties of Kr:

Compound with Cl: none

Physical properties of Kr:

Colorless gas

Boiling point: –153 °C


	Rb  Rubidium

Microscopic properties of Rb:

Protons in Rb nucleus: 37

Chemical properties of Rb:

Compound with Cl: RbCl

Physical properties of Rb:

Soft silver metal

Boiling point: 688 °C


	F  Fluorine

Microscopic properties of F:

Protons in F nucleus: 9

Chemical properties of F:

Compound with Cl: ClF

Physical properties of F:

Pale yellow gas

Boiling point: –188 °C



	In  Indium

Microscopic properties of In:

Protons in In nucleus: 49

Chemical propertiesof In:

Compound with Cl: InCl3
Physical properties of In:

Soft white metal

Boiling point: 2072 °C


	Be  Beryllium

Microscopic properties of Be:

Protons in Be nucleus: 4

Chemical properties of Be:

Compound with Cl: BeCl2
Physical properties of Be:

Metal

Boiling point: 2471 °C


	Sb  Antimony

Microscopic properties of Sb:

Protons in Sb nucleus: 51

Chemical properties of Sb:

Compound with Cl: SbCl3
Physical properties of Sb:

Silver metal

Boiling point: 1587 °C


	Ar  Argon

Microscopic properties of Ar:

Protons in Ar nucleus: 18

Chemical properties of Ar:

Compound with Cl: none

Physical properties of Ar:

Colorless gas

Boiling point: –186 °C




