Chemistry Name(s)

Unit I11-C — Chemical Formulas

Mendeleev and the Periodic Table Date/Pd

Objective:  Use your knowledge of the periodic table to determine the identity of each of the nine unknown

elements in this activity.

Notations: e The unknown elements are from the following groups in the periodic table. Each group
listed below contains at least one unknown.
1 2 11 13 14 17 18
o None of the known elements serve as one of the nine unknown elements.
o No radioactive elements are used during this experiment. The relevant radioactive
elements include Fr, Ra, At, and Rn.
o You may not use your textbook or other reference materials. You have been provided
with enough information to determine each of the unknown elements.
Procedure:
1. Inspect the properties of the known elements.

2. WITHOUT LOOKING AT A PERIODIC TABLE, arrange the cards of the known elements in a
crude representation of the periodic table.

3. Once the known elements are in place, inspect the properties of the unknowns to see where their
properties would best "fit" the trends of the elements of each group.

4. In your data table, assign the proper element name and symbol to each of the unknowns.

Some Hints:

A. Remember that a group (a column on the periodic table) are elements that have some things in
common. (like color, reactivity with water and conductivity).

B. There should also be some sort of trend in density, boiling point, atomic mass etc. as you go
down a family.

C. Remember that the Mendeleev arranged the PT (roughly) by increasing atomic mass.

D. Arrange the gas groups first (they are the easiest).



Conclusion:

1. What is the identity of each of the unknown elements (hame and symbol)?
A. Unknown #1.:

B. Unknown #2;

C. Unknown #3;

D. Unknown #4:

E. Unknown #5;

F. Unknown #6:

G. Unknown #7:

H. Unknown #8:

l. Unknown #9:

2. In general, what happens to atomic mass as you:

A Go down a family?

B. What accounts for this trend?

C. Go across a period?

D. What accounts for this trend?

3. Examine the melting points as you go down a family and across a period. Is there a trend? If there is a
trend, what is it?

A down a family:

B. across a period:

4, Examine the densities as you go down a family and across a period. Is there a trend? If there is a trend,
what is it?

A down a family:

B. across a period:

5. Examine the conductivity of the elements as you go across the periodic table. What is the general trend

for conductivity as you go across the periodic table?




Examine physical state as you go across the periodic table. What is the general trend in physical state as

you go across the periodic table?

Examine each family. What characteristics (list at least two) that the elements in each family share:

Family 1:

Family 2:

Family 11:

Family 14:

Family 17:

A
B
C
D. Family 13:
E
F
G

Family 18:

Helium is an element that would be directly above Neon on the periodic table. Based on the trends,
predict the following for helium:

Approximate atomic mass:

Physical state:

Approximate density:

Hardness:

Conductivity:

Solubility in water:

A
B
C
D. Approximate melting point:
E
F
G
H

Color:




Pericdic Table Layout [Template} — once you have the cards arranged and approved, fill in the following table with Element Symbol, Name and Mass

11 13




Li atornic mase: 7 | C] atornic mass: 35
Ply=ical Sate solid Phy=ical State mas

Dersity 0534 g cmd Dersity 0.00321 £/ cm?
Hardreses soft, daylilke Hardpeos ruoTes
Conduchity sood Conductity very poor
Solability (F:0) reacts with water Sohakility (F,00) clight

Melbime Point 150 Melbine Poing ~10L=C

Calor silyer Calor greenich yellow
Ag atomic mass: 106 | Unknown 37

Phosical State solid Fhoysical State solad

Deemsity 10.50 &/ oo Drenisity 532 &/ e
Hardre=z sorrewchat soft Flardress fairly brittle
Conductivity swoellant Conductivity fair o poor
Siohability (F:0) TuoT= Solubility (FHO) TeOTeE

Mfalbime Point Ol ol bialbine Poing a7l

Calox silver Calor sray

Cu atomic rass: 64 | Ma abomnic rass: 23
Phy=ical Sate solid Physical State solid

Dersily 896 &/ e Dersily D.971 f comd
Hardre=z sorrewchat soft Hardpees soft, claylile
Conductity mwoellanit Conductity sood
Siohability (F:0) none Solability (F=0) reacts rapidly
Melbme Point 1505~C Melbine Point Cg=C

Calox red-brown Calor silver

C atomnic mass: 12 | Ca atomic mass: 40
Fly=sical S4ate solsd Plysical State sold

Diemesity 210 &/ e Dieresity 157 & co®
Hardrscs soft, yet brittl= Hardmeos s
Comdhactivity -~ Comdrctivity nood
Sohabilsty (FH:0) nesli=zble Solubility (FH=0) Teacts
Mfalbime Point Fo50AC blalbine Poing BasmC

Calox black Calox sibvery wihit=
Unknown 26 Unknown 59

Fly=sical S4ate solsd Physical State sold

Diemesity 174 &/ co? Dieresity 1185 g/ cond
Hardpess mediun Hardmess eIy s
Conductvity eood Conductvity meditrm
Sohabilsty (FH:0) reacts slowly Solubility (FH=0) Tuione

ieltine Point G3l=C bieltinge Poing 3~C

Calor silvery wiate Calor silvery wihate




Be aformic mass: 9 | Sn atbomnie mase: 119
Plhy=iczl Sate solad FPhy=ical solid

Drermity LBS &/ con? Dienmaty 7.51 g/ con®
Hardmess Lrittie Hardmesx comewhat soft
Conductvity el et Conductmity eood

Sobulbility (F=00) TuoTes Sichalality {F00) T

Mieltine Point 1287=C Dfelbine Poink o

Color srav Calor silver

MNe aforrde mass 20 | Br atooric mass: 5O
Phoy=ical State Eas Phoysical State man

Dersity 0.00090 £/ con? Dersily 317 pf eod
Hardness Tone Hardmess n.ome

Conductvity Very poor Conductvity Very poor
Solublity (FHO) TuoTe Sohalbility {FLO) rnesiesble
bielting Pomt =T bielbives Point -2

Color colorless Calor reddizh browmn

K abomoric mges: 39 | Ba abordc mass: L7
Plgysiczl Sate solad Phy=ical zolid

Deerinify D.B6 =/ oo Diermity 362/ on’
Hardmess soft, daylike Hardnesss coifk

Conductvity sood Comductvity eood

Solability (F:0) reacts rapidly Sohakbility {FH.0) reacts stromglhy
helthme Pommt (-1 ielbime Poank Flp=C

Color silver Color silvery wihabe

XKe abormic onams: 151 | In abomec roass: 114
Fly=ical Sate mas Physical =olid

Deersity 0.00585 &/ con? Derily 731 g end
Hardress Taoms Hardmses Tary soft
Conductvity very poor Conductvity medinm
Saubility (FO) TuoTe Sohability {FLO) o

hieltine Point -119.9=C Iielbine Poink 5

Color colorless Calor silvery wihohe

I abomnic mass: 177 | Pb atonric mass: 207
Phgy=iczl State solad Fhy=ical zolxd

Doemzity 493 n/ oz’ Doty 1135 &/ com
Hardmess soft Hardme=z someswhat zoft
Conductvity Tary poor Conductvity poor

Solubility (F:O) neslizble Siphakbility {F.O) none

hialtine Point 113 5=C Mialbime Poinkt o EG

Color bhaizh-hiack Calor gray




AT abomrise romes: 2 | Ga arbomrise miaes: F0
Fhysical Sate zas Fhysical State colid
Diensity D.ODITE &/ cm? Drensity 5.904 5/ e
Hardres= Taoms Hardres= soft
Conductivity Very poor Conductivity e
Sohalility (F,0) none Solability (FHO) Tuome
Ieltine Point -159.2=C Melting Poing S

Calor cologless Calor sihvery

Cs atomdc mass: 133 | Unloown 51

Flysical Sate solid Flysical State solid
Diemesity 157 &f em? Dremesity 235 &/ e
Hardress saft Hardress britile
Conductity eood Conductvity inferrrediate
Sotulility (F,00) re=acts violenty Sohability (F=0) none
bdeltine Point 2= Ideltine Point 1210~
Calor silvrery whdbe Calor eray
Unknown #2 Unknown #3

Fhy=ical Sate zas Fhy=ical State solid
Diemsity D.O0LTD & o Dremsity 155 &/ e
Hardyess Taomue Hardress soft
Conductivity vary poor Conductivity eood
Swdubility (F:0) slight Sohability (F=01) reacts violently
bdalbine Point =Z18.65C Dialbive Poing 395

Calor pale yellow Calor silvery wiibe
Unknown £4 Unknown £5

Flg=ical State sas Flg=ical State colid
Diensity D.00S74 £/ cm? Diensity 195 g/ cm?
Hardres= T Hardres= soft
Conductivity Very poor Conductivity ewcellent
Solalility (F=0) none Solubility (FH=0) none
bdeltine Point -156.6~C Ielting Point 1064=C
Calor colorless Calor ﬁ-uld
Unlmown 56

FPlysical Sate solid

Deerimify 254 &/ oo

Hardress samewihat soft

Comductivity mood

Sotulility (F,00) re=acts rapidly

Melbine Point ghal

Calor silvrery whdbe




