§ 2-3Introduction to the Periodic Table

1869 D. Mendeleev (£5): I'J/EL+" &1 B[,
1870 L. Meyer (f#): I'J'E £ [ £
1912 Moseley Fi—="3F @ 'R~ HEE]].
Arranged the known elements in order of increasing atomic number from

left to right and from top to bottom in groups. Elements that tend to most
closely resemble each other are arranged in the same vertical group.

Except for hydrogen, those elements to the left of the line are metals
Elements to the right of the line are nonmetals
Elements around the line are referred to as metalloids
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| %[l (The vertical columns ) are groups % » H 18 1%

Group A: Elements falling in Groupsl (alkali metals), 2 (alkaline earth metals), 13,
14, 15, 16,17 (halogens), 18 (noble [unreactive] gases).

Elements in the same main group show very similar chemical properties.

Group B: In the periods 4 through 6 are called transition metals. They fall in

groups 3-12.
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%f= 1 H, N,, Oy, F,, Cl,, He, Ne, Ar, Kr, Xe, Rn# 11 7€
foz'ﬁ} ! Hg, Br,.



§ 2-4 Moleculesand lons

Isolated atoms rarely occur in nature:

p only the noble gases. He, Ne, Ar, Kr, Xe, Rn.

Atoms tend to combine with one another in various ways to form more
complex structural units.p  molecules and ions.

Molecules :

Two or more atoms may combine with one another to form an uncharged
molecule.
3
Nonmetallic element + nonmetallic element
3

Intramolecular force 55 ="*|{="|7]J: covalent bonds; bond energy > 50 kcayml
R

Share pairs of electrons. 5: Ti— O : 160 kcayml

Intermolecular force : 55+ 7= [l (=] s

van der Waals force: 2 — 10 kcayml
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1. molecular formulas ;5= =4 :
H,0, NH,, CH,, CH,O

2. Structural formulas ,%EE?F%?“:
H—=N—H |
HOH., H H

3. Condensed structural formulas: Rational formula - &=

Suggests the bonding pattern in the molecule and highlights the presence of a
reactive group of atoms within the molecules.
R



— JH&EIJ”PII}FJ\:%”%%‘ f]ﬁ% Iw, F[ fV,J
CH,OH CH,NH,
Methyl alcohol ~ Methylamine

fi=%t (functional group): 5% TR~ el R @Y R R

Ex 2-2: Give the molecular formulas of a) Ethyl alcohol and b) Ethylamine.
Sol:
a C,HOHP C,HO

b) C,H.NH,p C,H.N

4. Empirical formula %iflﬁ?‘j L

5. Electronic formula quw =
H:0:H

§ lons:

When an atom loses or gains electrons, it forms charged particles called ions.

Cation [fES=": Metal atoms typically tend to lose electrons to form positively

charged ions.
Na ® Na ™ + e
11P* 11P*

11e 10e

Ca ® Ca? + 2e
20P* 20P*

20e 18e



Anion [&¥5+": Nonmetal atoms form negative ions by gaining electrons.

Cl +e ® Cl-~
17P* 17P*
17¢ 18e

O+2e ® 0%
8P* 8P*
8e 10e

Ex 2-3: Give the number of protons, neutrons and electrons ?

8 AT b) s
Ans:
P*:13
a ZA* - e :13- 3=10
n:27-13=14
P*:16
b) 25> : e :16+2=18
n:32-16=16
HESTEFEE 0 HRLTESYT monatomic Na'Clt Ca*'Cl,

2R+ EEY" polyatomic NH; OH-
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§ lonic compounds:

lonic compounds are held together by strong electrical force between

oppositely charged ions.
3

Na*'Cl-
meta®* ndnmetal
3

ionic bond; mp = 801°C



§ Strong electrolyte ?Jgr%ﬁj%@?: A substance in the melt state or dissolved in
water can conduct the electric current.

non electrolyte :J[SF%’EJ%@T: ~ PUET VAR RITREE or @ﬁsﬁgﬁq\ i %F%Qg

§ 2-5Formulas of ionic compounds:

The total positive charge of the cations in the formula must equal the total
negative charge of the anions. ¥§1r = F =a
Na*Cl" Ca”CI
metal Ffji[[1, nonmetal F'EI&PI S =0

Ex : CaCl,indicating that the simplest ratio of Cl and C&?* ionsis 2 : 1.

§ Cationsand Anionswith Nobel-gas structure

B REEEERAIE P I (Octetrule)

Octet rule 7 BF}PE{%F%% :

With the exception of helium, the outmost shell of all the other noble gases
(Ne, Ar, Kr, Xe and Rn) has an s’p® electron configuration, which has high
chemical stability.

PR Ry IVEES" > A J/”?ﬁb”‘ < B R B ITAY Nobel-gas P’?F[
N “Lﬂ B

Na*, K~

Ca2+,Mgz+

Al

N*

0% ,8*

F.ClI°

§ Cationsof thetransition and post-transition metals
e EA
transition 573~ 12 & B (B o 3)



post-transition metals 57 13 ~ 15 %<& &

e & e FL R g BT
Fe: +2, +3, (+4), (+5), (+6)

Cr - +2, 43, (+4), (+5), +6
Mn: +2, (+3), +4, (+6), +7

Ex 2-5 : Predict the formula of the ionic compound:
a) formed by barium withiodine. b Bal,

b) containing a transition metal with +1 charge in period 4 and Group
11 and oxideions. b Cu*and oxideions b Cu,0

) containing an alkaline earth in period 5 and nitrogen.
P S*and N* b SN,

d) containing ammonium and phosphate ions.
P NH and BH&L PO b (NH,),PO,

o — 5

§ Polyatomicions % ’_F"l“ B
- PBEE cations @ {7 NH," * HgZ" = 7 > H @ﬁ;t L &

- [&FEST anions - %E@F VIS b A oxoanlonsF@n[L S

#23 N,SCl Vo5 S g
NO; nitrate fifjANEE" NO; nitrite RS
SOi sulfate AL 07 sulfite. A
ClO, perchlorate i e PAANEE Clo; chlorate f AL
CIO; chlorite i g AEES clo” hypochlorite - L

§ 2.6 Names of Compounds

HIEL" fons



Cations :

Na* sodium K* potassium
Fe** iron(II) Fe* iron(1I)
Anions :
N* nitride O* oxide H- hydride
s> sulfide F- fluoride
<> sdeni deﬁﬂl Cl- chloride
Te* telluride Br bromide
|- iodide
§ lonic compounds
NaCl AN sodium chloride  f[17t & Eg 7

Cr(NO,), ’pﬁ]@i&ﬁ chromium(1I) nitrate i3
e, F (g tin(11) chloride

Ex 2-6 : Name the following ionic compounds :

a) CaS calcium sulfide ﬁ (&5
b) AI(NO,), auminum nitrate TS
C) FeCl, iron(1I) chloride £ {™pheed

§ Binary molecular compounds

I R T 2 e 2 [ A

2 di
tri
tetra
penta
hexa
hepta
octa
nona
10 deca

O |NO|OT|h~ W




Ex 2-7:

a 90, sulfur dioxide

b) S0, sulfur trioxide

Cc) PCl, phosphorus trichloride
d c.0, dichlorine heptaoxide
§ Acids

A few binary molecular compounds containing H atoms ionize in water to
form H" ions. These are called acids.

Pure substance Water solution

HCI (g) Hydrogen chloride H*Cl- (agq) Hydrochloric acid

HBr (g) Hydrogen bromide H'Br~ (agq) Hydrobromic acid

HI (g) Hydrogen iodide H'I- (ag) Hydroiodic acid

Ex 2-8
@ HCI(g)  hydrogenchloride gas '™ & %

b) HNO, nitrous acid Ry (HNO, nitricacid  fiff%)
c) H,30, sulfurousacid i (H,s0, sulfuricacid f[%)

d) HIO hypoiodous acid -7l Jit;
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