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Learning Targets . Section: |
Determine the number of valence electrons in an atom of a representative 7.1
element.
Identify the atoms of elements that tend to lose and tend to gain electrons. 71
Describe how cations form. 7.1
Describe how anions form. 71
Explain the elecirical charge of an ionic compound. 7.2
Describe three properties of ionic compounds. 7.2
Convert between the count and mass of a substance. 10.1
Determine the molar mass of an element and of a compound.(e"f:;:—:r&g\as 10.1
Describe how to convert the mass of a substance to the number of moles 10.2
of a substance, and moles to mass.
Calculate the percent by mass of an element in a compound.( Pzg;;:s&ios 10.3
Calculate the empirical formula of a compound 103
Distinguish between empirical and molecular formulas. 10.3
Suggested Reading:
Chapter 7 : Chapter 10:
Section 7.1 (pages 192-199) Section 10.1 (pages 306-316)
Section 7.2 (pages 201-207) Section 10.2 (pages 317-324)

Section 7.3 (pages 209-212)

End of Chapter Practice:

Section 10.3 (pages 325-335)

Chapter 7: 27, 28, 29, 30, 31, 32, 35, 36, 37, 38, 39, 40, 41, 43, 44, 45, 47, 49,

53, 55, 56, 58, 67

Chapter 10: 51, 52, 54, 57, 60, 61, 62, 63, 64, 66, 67, 68, 69, 70, 71,72, 73, 74,

75,76, 77
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Valence Electrons
Mendeleev used similarities in the properties of elements to organize his periodic table. Scientists later
learned that all of the elements within each group of the periodic table react in similar way because they

have the same number of _\Jalenc e electronS
Valence electrons = .o eleckrond N Ane WigheSF
occupied €nergy  level  of an C-\f—Me""a atoms,
¥The Number of valence €lectrons \“rap_ty
é\itf‘:::nes the crnemical Properties ot Yen

The number of valence electrons in an atom of an element is related to the element’s group number in
% : CivoupP Nuwmiber

the‘periodic table.
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Valence electrons are usually the only electrons involved in chemical bonds. Therefore, as a general
rule, only the valence electrons are shown in eleciron dot structures.

Electron Dot Structures (Lewis Dot Structures)
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Practice Drawing Dot Structures:
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Remember, noble gases are nonreactive in chemical reactions. That is, they are stable. In 1916,
chemist Gilbert Lewis used this fact to explain why atoms form certain kinds of ions and molecules. He
called his explanation the octet rule.

OctetRule= StodeS  +hot in formin Compoonds |

atom S end Ao oChieye e\rcrron’

Conflau.ra--h' on e rnoble 3 asSes.

Atoms of metals tend to \(oe their valence electrons, leaving a complete octet in
the next-lowest energy level.

Atoms of nonmetals tend to Qi their valence electrons with another nonmetal
atom or atoms to achieve a comﬁete octet.

Common lons
Monatomic = one cromn
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Formation of Cations
Remember an atom is electrically neutral.

E- 2 Pro-\-O\nS = H eiecicrons

Pesitive = negedive
cheacq €S cthery <5
An ion forms when an atom or group of atoms lose or gains electrons.
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Transition Metal Cations
The charges of cations of the transition metals may vary.

irovn (Fe)
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Formation of Anions
An anion is an atom or group of atoms with a negative charge.

Anion = roc\w:'ed when  an oo v o NS
oY ynore Jalencé electrtonsS, 3

The name of an anion of a nonmetallic element is ggthe same as the element name.

¥ The name of on onion —}YPi(alll/ ends
e Chiorine — i~ = Chipride anion
o Oxy(rjen — d’ = oxide onion
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Atoms of nonmetallic elements attain noble-gas electron configurations more easily by

agg NN g electrons.

C\ ot e —> C‘

The ions produced when atoms of halogens gain electrons are calied \f\ﬁ..l ILOl i)

- .. _ _ = e
POl B a1 Grome 1= Delogers

Stop and Review:
1. Explain how you can determine the number of valence electrons in an atom of a representative
element?

Look wue Hhe %wup nwavmbee of
ek e\ement,

2. How are cations formed?
An  atom 082S valence =&Qlectrony

3. How are anions formed?
An  atom gams Valence  electrong

4, Atoms of which elements tend to gain electrons?
Atoms of nenmefallic glrements

ronmetal§
5. Atoms of which elements tend to lose electrons?

ptoms of putallic elenmendts,
Ly wvetels
6. How many valence electrons are in each of the following atoms?
a. potassium |

b. carbon Y

C. magnesium 2

d. oxygen {p
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)
V
'

ok eoth elewend in  +he S malest

(¢9r~¢8€n YeAiNe LNk of e~ Selbstence,
NaC) NonO W o
¥ lonic  compouvndS Ao no+ exist oS e discrete  tanils

(Fos |+| Ue_l o r\c\. nejgh \f&l\{ U’“’*g&:‘ g

b o tlecti
\‘:%Tas ;(racf\é\f n> (CP%’“ 9
Iformula Unit= The \ouwrest U\D\f\o \C - AL ber oo of
Tons g o~ TenicC Co i Pound.
¥ For  Sodivwa cwnioride - vorio 1l Thugs +ie
k\’mv‘-\ok tanid i S MAC\ . el !
¥ MagueSivm  chiovide —>  roaco foz, MgCly
Properties of loni¢c Compounds / 3
Most ionic compounds are Cr\! ste\in € So\id\S at room

temperature.

The component ions in such crystals are arranged in three-dimensional patterns. In solid sodium
chloride, each sodium ion is surrounded by six chloride ions, and each chloride ion is surrounded by six

sodium ions.
— This arrangement allows for large attractive forces, which results in a very stable structure.

o TS Stepili +\/ (2SI +3 1% ionic Corm PoondS
g-encra\\v haotng \na\-\ w\a(-}mg Poinds

CGM?OUHAS Can Condret an elecyric currendt
yweited or Aissolyed 1 water,

L) whevnr ionsS axe 'gr’C-& 4o YNove
l 4he a\low L\acHriC Cu crent 4o
4‘0&.} b~2+wceh -E\eohrOC\‘eS e +hrouﬁh &K

exteyrnal Lyire .

Stop and Review
1. How can you describe the electrical charge of an ionic compound?

Elec—\—r‘.ca\\y newyvraol

2. What properties characterize ionic compounds?
e SoliclS (PN S oo nwA Fempereture .

o Ha\n W Hin points

¢ Conduct elécxric Ctarrend wihen
meited or dissclved T wicetker .

3. How can you describe the arrangement of sodium ions and chloride ions in a crystal of sodium

chloride? .
Conwtoun S peSHie  ions

- %5;%) e r\eac:\ ive ion§g,
I
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4. Why do ionic compounds conduct eleciric current when they are melted or dissolved in water?
ions ore Lree to wove.

5. Which pairs of elements are likely to form ionic compounds?
a ClLBr - Bornh ave ovnions
® Lu,Cl &r "
c. K He - e = nobk  4aS
@ ILNa pet 7

Metallic Bonds and Metallic Properties (iL \FP
letals consist of closely packed cations and loosely held valence electrons. Valence electrons are

mokile and can drift freely from one part of the metal to another. (T\A&. Velence Q_\Qc-’;,r onsy

. deledy oS o
*M lesnic %O“t\\ # Cearn. e wo £
Metallit bond=|== The rﬂ,mes of Sec.  of elect V\%b
Arvrection wetiveen Cree Llochn volence l-ec\‘r*oy-\s
and : Lo 5“"\3"2-\\,( C..\r\c».ra-ec\ Ae\  ong.

Hold el s -\—?L-I—her"
Properties of Metals
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Hydrates

° A SupsSicnce in which wotker 1% port of +he cr\/si-q)
efrcture .

— Feels c\\"té Yo e touch

'/
- ek 'S Nno+ "\'\"‘-'\."PP(d ¢

Alloys
Everyday you use metallic items, such as utensils. However, very few of these objects are made out of
a single kind of metal. Instead, most of the metals you encounter are alloys.

Alloys= mixHaresS of 4wt or  wore 2lements ,  adt
last  gwne of whith IS & watal,

Sterling Silver
e 92.5% silver and 7.5% copper
e harder and more durable than pure silver
¢ soft enough to made jewelry and silverware

Bronze
e seven parts copper to one part tin
e harder than copper and is easier to cast into molds

Steel
e« \ron, Cearbon bovon, tnrowium

mb\-t[\oc\&hum, wnjsmnl encl VAnRAiUum,
SteintlesS &ee\:

maws anésSe

“~

e COYYOSIiO Y€SiS tance

. 7% ¥e.

s duckiliby E{%-Lc’)?a C e
¢ hewd ness 6.y C
-.qu H.‘

Stop and Review
7<How do chemists mode! the valence electrons of metal atoms?
metoN  ceionS s wryrovnded bg

a Sec. of  wobil electrond.
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Why are alloys more useful than pure metals?
The properti€s of alloys e often
sup€fior +o +Hwetir o pontnt
elenents .

>< Why is it possible to bend metals but not ionic crystals? .
Under  presSur€ | awe  cetio nS Iin o netol
ionsS i onic
stlide astr each c>+her'_ . The i o
eTysSteal 5? cere {occed nro Cach othey y

the cimd StoucHere.
4. Whatis & hydrate? ‘
A subsSianeg  in  whith  weder 73 part o+

e cn{_sfa. \ b ructirre.

Gram Formula Mass
The mass (in grams) of 1 mols of an ionic compound.
e molar mass of an ionic compound.

Find the GFM of Fe,0O
fe - (55. ‘3155(23 .7

= (1. oa)(?) - _Ub.o6
[‘56\ ] } Ff. 7-03)

Find the GFM of (NH,),S?
N:=(11.00)(2)= A%F.02
H’ (\ o) (ﬁ'} &.0%

. (32eD(N: 3207

igws.ﬂg (NHLDZSJ Z

Flashback — Mole Calculationsl l 0 xr;; l@
What is the mass of 6.2 mol of FeCl,?
(G.A | 005 17z
Yot ol Felly x 1ud2g Fecly oo,
| M\\l Fecl 3

Fe - (B5.%5(1>= 5585

ey = 35U XDz 106.35
2.2 e w?’
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How many moles are there in 4.54 g (NH,),HPO,?
u:(@(to) = 909 L].54 s N8 #POy |, 1 Mol (UH‘hz HP6y

V- (Da )= 2503 33,0t (W), H7G
P: ((\\(3°'°‘ =%o- 1 | \?‘(D z

ooy Ut 22

132.0\ |50z wol Lnubz\\?o»\l

Percent Composition
The relative amount of each element in a compound by mass.

moss of elemendt
o . - | — x 100
O COVV\?O%\'\'\OY‘\ - measS of  Compoond

Strategy:
4. Calculate GFM.
2. Determine mass of each element in 1 mole of the compound.
3. Calculate percent composition for each element.

Find the percent composition of FeCl,.

Fe (((5585) = 55.§5 Fe-55864
C L(35:455 = Lo 35 el =(3X36.45) lo6 353
l(;a-ao
5585, Fe_ |(.>La3‘3 ol W
3"“‘\3/0 A 6_57/(1
Jre-2 303&(‘_\ *100 \ \u; ;oa Fellz ' b z

Empirical Formula
Lowest whole number ratio of atoms in a compound.

Strategy:
1. Assume you have 100 g of the compound.
8. Change all the percent compositions to grams.
2, Convert grams of each element to moles
4. Divide moles of each element by the smallest amount of moles.
4. Change the ratio to a whole number if necessary.
a. You may need to multiply!
B. Write empirical formula.
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Find the empirical formula for each of the following.

1. 26.8% F and 73.2% Pd FXA

.87 € — Ao.5q T

d
73%.2% P38 > 73.35 P PAT
i a !

26Ty F oy tmel | 4] yol F |

IQ.ooJ
l )
539 X Touiizypa = 0 VB P
L | 05 292 - \(6d)
0-W8S 088

2. 70.0%aMn and 30.0% O
70.0% Mn — 70-08 Mn
20.0% © = Sooa S

Woqo x —2el g ml O
d 10004 0
L85 _ )y 127 _((m
[~ l\."’zf?'s .37 l (“:}z

3. 39.7%K, 27.9% Mn, and 324% O
7% € > —5‘173 K
21.9% Mn > 9~7.°(3 Mp
232.Y% O D %D.q.a O

3q % x _%"il‘%_ _ 1.02 mol 1L
7.9 \ mol 0.50% V\J‘Mﬂo"‘
; gMn X ——-—-.5,14‘4 T WAAR sl Mn \

| me
3349 O x lo.00 0 — 303 wel 0

1 508 _ |
0.90% ’( ‘45 0.50% (M"B o- 606 CO)\L‘




