CONCEPT 2

Figure 2.7 @ Dmitri
Mendeleev was a Russian
teacher and chemist. He was
the youngest of 17 children.
© Mendeleev wrote the
properties of elements

on cards like this one so

he could rearrange them
and compare properties.
@ These are some of
his original notes.

Elements can be organized by
their properties.

Activity
Element Cards

Work in groups. Your t
is an element and information abou

the cards in rows an
members. When you are finished, exp

3

eacher will give your group a set of cards. On each card
t its properties. Your challenge is to arrange
e to you and your team

d columns in a way that makes sens
the rest of the class.

lain your reasoning o

d-1800s, scientists had identified nearly 60 elements, and
nobody knew how many more there might be. Scientists needed

a classification system that would organize their observations. They

were already grouping elements into “families” based on similar

properties, but many family relationships were not obvious. What else

could a classification system be based on?
By the 1860s, some scientists were trying
elements according to atomic mass. Atomic
of an atom of an element. Among them was a
Dmitri Mendeleev (1834-1907).
To help him experiment with differentw
elements, Mendeleev made a card for each one: On each of these

cards, he put data similar to the data you see in Figure 2.7. He shuffled

and reordered the cards, playing a game of “chemical solitaire” to try

se of the repeating patterns of properties.
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Mendeleev’s Table

NI e WO e

Properties of Gallium Pro'peﬂies of Germanium

Property Mehdeleev’s Actual Property Mende|eé;/’; 7 Actual
P Prediction Data P Prediction Data
Atomic mass 68 6972 ~ Atomic mass 72 72.61
Density (g/cm?) . 6.0 5904 Density (g/cm?) 5.5 5.32
Melting point (°C) low 2978 © Melting point (°C) high 947
The Predictive Power of Mendeleev’s Table Figure 2.8 The gapsin
: o Mendeleev’s table predicted
7 After several months of “chemical solitaire,” Mendeleev arrived the existence of yet-to-
at an arrangement that organized the elements according to their be-discovered elements.
properties. Like other scientists before him, Mendeleev knew that the Mendeleev used the
properties of elements tended to repeat over regular intervals. Like properties of other elements

in the same families to
predict the properties of
these elements. '

other scientists, he was ordering the elements by increasing atomic
mass. However, Mendeleev realized that he needed to leave gaps in
his arrangement—blank spaces predicting the existence of elements
not yet found or even suspected by other chemists.

Using these gaps, he was able to accurately predict properties
of elements that were not yet known but would be discovered later,
including scandium, gallium, and germanium. How did Mendeleev's
table make it possible for him to predict the properties of undiscovered
elements? Mendeleev noted which families had spaces. He inferred
that the missing elements would have properties similar to those of
other members of their family. Gallium and germanium, shown in
Figure 2.8, are famous for having been discovered after Mendeleev
predicted their existence and physical properties.

Extending the Connections
~ Other. ontributors to the Periodic Table
Researchﬁjtdfi'nd» ou / other scientists contribu
periodic table. Choose one of e following sci
Béguyer de Chanco i

ted to the development of the
ists: John Dalton, Alexandre,

Before you leave this page . . .

1. Why did Mendeleev leave gaps in his - 2. How was Mendeleev able to predict the
periodic table? . properties of gallium and germanium?
TOPIC 2.2 HOW DOES THE PERIODIC TABLE ORGANIZE THE ELEMENTS? © NEL 105
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¢ table enables the presentatibn of

9 The modern periodi

Figure 2.

(£52) (ese) | (g2
wnwiad Ul woNed
w4 s3 10

+g 00k |+e 66 |+E 86

0'1ee

wnuoRl0ld

Lot

woen

0'sLE 0€eLl 6’891 6194 §e9l - 6’851

wngain WNIGSRA wnynyy wnwioH wnisoudsAq wnjqiaL
0.z GA |4z WL OH fa
+¢ LL|+E OL|tE 89 +g  [9|*E 99

+p ad
+g - 89

(982)

(ve2) (682) (682)

wniwiadod
uw
el

uua) wniacield WNUOYIN

wnjreosoN

W

(692) (oz2) | (692) (892} (coa) | (222)
wnissed wnyog wnyfizoqeas wnugna  [wmpiopenyg wnjupoy
SH ug bs aa ] oy
804 L0} 9ot S0k yoL |+e 68

(602) || 0’602 y'y0e oo | zeer| @oek| @osh| 8ES sosl |  sei ) esEl

. wnpolod ynwsig wnieyy, wnueld wrpy wwso wnsyy usysbuny, wneiveL wneH wnUBLUET

@ od id 1 el H el
AP +Z +y

WJ. +2. %8 + 8L|*e L w5 gL |+ eLjre LS

et velt ¥'901 6201 626 rA 688

mJ winypul ‘wnyped wnipeed wnjpoud WnigoiN woNLZ WNLRA

= +w Pd + OGN 1z A

© +2 9 e v l+w ov[te 6

=

o 188 6vS 028 605 6Ly o'y

..m wnyey Jaddogy 1B%IN 112900 aseuefiuey WwwoIu) WhPEURA whue! wnipuess

2 ey ¥ nD ) Toun g 4O s M| 98

@ 1€ +Z 62 +¢ e +g Gel+e e + g2 |*e V¢

@ 5

<= oL gl 1l oL

[®] wnuiwny

o]

@

5

<3

2

@ _ oneyiuhs E [einjeu B [E1W-UOU D

5

2

= —— 6Ly SSeIN JIWONY [e1ow-iLuas

K= oy €l wney auieN

= e 1 oquik

= a +g {OQUIAS

S 3H (s)abueip uol 2 JAGUINN W0 ey

< ¢ v

=

£ 81

o

W .

e SUEIIETE] oyl Jo 9jgel J1poLiad

+e

wnuons

+2

+c

wnisaufel
B
+g ©<b

+C

(922)

wnyphiog

wnpey
ey
88

-fjjeanjeu Jn0 J0u Op 18y SUCWIETE]
40} 200301 UMOU 3539 JO ajgels
150 3y} JO ssew ay} st

sasaypuaied ul enjeA fuy

*00°Z1 18 71D JO Ssew uo paseg

(e22)

Wniouely

+l

+1

9.8

1S
8e
oy

Ad
18
62el
wnisa
D
GS

568

WPk

+i

WIniORD

ay
.8

1’68

wnisseod

ed
02

eve

+i

06

od
14

+i

A
61
0'€e
wmipos
eN
L

69

wniyr |

n
€

o'l
uaboipAy

H

8

o LINIT 2

[NR=4 }

ANLEC




