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ACID-BASE PACKAGE
Chemistry 11
Assignment# 5

Acids (Arrhenius’s Definition)
According to Arrhenius, an scid Is a substance Lhat yields hydrogen
ions (11*) as Lhe only positive lona when it is mixed with water. Ry
= definitinn, the gas hydrugen ride is an acid. See Figure 195,

IONTZATION OF HYDROGEN CHLORIDE GAS

HCItg) == H'(ay) + Cl (ne) (Eq. 3)

hydrogen hydrogen ch
chloride ion ion

885 hydrochlaric acid

in water
molecules atls m,
tedd, The hydmtion of Lhe rigen ion
wing cepaiLion:
1F 4 150 — g (Eq. 4)
hydrogen

ion n

Physicnl evidence suggeats Lthat in =ome dilute acid solutions,

uses cirches (0 represent atoms.

HINTZATION OF HYDROGEN CHLORIDE GAS

HCHg) + HARD = T (uep) + C1 (eryg) (Eq. 5)

hydrogen
chloride

oflen are wrillen to show Lhe formation of the liydrogen
lon (II') rmther than the hydronium fvn (11:0%), In Lhe simpler
equalion (Kq. 3), water does nol appear as a reaclant.

Tlie table in Figure 19-7 lists some common acids,

S ——

Read Pgs 2730-371 m and the following photocopied pages before
answering the following questions:

HCl gan from gat gene+ator

water beioe /
HCl gan dissotees

hydrochioric acd |
altey the HCl g |
has divotved
Figure 19-5
The solution formed wiven HCI 635
dissotves in water i1 called hydrochios
ric acid. HCT is extremely sohdle in
water,

heat generated when
concentrated acids,
especially H,50. are mixed
with warter can cause the

the acid to the water, never
the water to the acid.

Figure 19-10

The reaction of zinc metal with o
Jute HCI, At the stan of the reaction,
the sofution contains H* and O ions.
At the end of the react contaims

excess 2ing metal i present Al the
start, some will be left aver at the
end of the reaction. If heve i reorss
HCl, some H' ions will be left over.)

Properties of Acids

1. Acids are molecular substunces that

TSI
between an active metal and a water s

MOLECULAR EQUATION

This equation says that zinc metal reacts with dilute hy
v produce dissolved zine clil and hydrogen gas. T
chloride remains in solution as zine rloride ions

s between zine
the acid are eall
m of reacth

At the end of reaction

conveying the same infermation shown in Equation 1
IONIC EQUATION
Zuis) + 20 (ag) — Zn''(ag) + Hig)
onr
Zu(s) + 210" (aq) — Zut*(uy) + Hdg) + 2H0() (Eq. 10)

Dilnte sulfurie and nitric acids {but #ot the concentrated acids)
also guntain large cuncentrations of hydrated p Therefore,
the reaction of these dilute acids with zine metal yields the same
prodicts, namely aqueous zine jons and hydrogen gas,

3. Acids qffect the colors of acid-buse in catars. Indlcators
are subatances that have one color in an acid solution and another
cubor in a basie @ . (ases will be discussed s

4. Arcidds nentralize buses. Neutralization renctions wil
tiscissed in Section 1107,

5. Ditde acids have @ sonr laxte. Cltrus n
r milk taste sour because of Lhe presence ol
i ax oxalle acid, are poisonons. 3

vinegar, ai
Le acids, §




4Hon of the bases sodium hydroxide
»d hydroaide will neutrs
|ree dilute wolutions of the acids
\down. m every reaction, one of the
petrducis af the reaction it water. The
ather product it a salt formed rom
e e e anion of the acid and the cation
of1he base.

Arrhenius Bases and Their Properties

SSOCIATION EQUATION FOR NaOH
NaOll(s) — Naf(nq) + Oli=tag)

(En. 11}

s ammeminm hydroxide are molecular substances

+ NaOI - o

sadium waler
hydroxide
+ Ko - 0 KNOx
poiassium water pulassium
hydruxide nitrale
+ — KCl

P s m

vh Eqa..i_

HINIZATION EQUATION FOR AMMONIA GAS, NI,
Nil; + 1.0 = Nil ¥ + Olf=

(Eq. 12)

2. Dusex cause hulicelors (o turn u churacteristic color. See

again Figure 10-11. R
3. Bases nentralize ncids, Concentrated sbiutions of bases and

concentratesl solutions of acids are both very currusive. Bath canse

solution of sall in waler is produced.

NaOUag) + HCImg) — Nal

e usage, L

)+ 1.0

PAtlLEL L F SR LA
=alt water

sodium chlaride, NaCl, However,
. Figure 111 gives seme other neutralis

(En- 13)
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PART ONE: INTRO TO ACID-BASE CHEMISTRY

1. Compare and contrast the characteristic properties of Acids & Bases from
Tables®.2pg wv i

2. Explain how litmus paper reacts in the presence of an acid or a base.

3. Solutions with a high [H" ] are considered , an example is
. Solutions with low [H" ] are considered ,an

example is

4. One of the earliest definitions of an acid was proposed by Svente
Arrhenius, according to Arrhenius, an acid is

5. Here is an example of an acid-base reaction:
HCI (1) + H20 (1) —-- - H;0'(ag)+ CI (aq)

Because H3O" represents a HYDRATED PROTON {(H") the notations HsQ"

andH'are 1
[H:0" = H



example: HCIO, = H” (aq) + ClO4 ™ (aq)
. HCl >
6. The ionization of water is written HO = H™ + OH™. Is water an acidic or

; 3 HBr-=>

basic solution? What test could you perform to gain evidence fo support HIS

your hypothesis? Explain. HN Om 5
LIOH=>
NaOH->
KOH->
RbOH->
Ca(On),>
Ba(OH),~>

Using the Arrhenius definition of a base, explain why sodium hydroxide is

a base in solution, write the chemical formula. PART li: ACID- BASE TITRATIONS

Read pgs B+ Heiand then answer the following questions:

1. When an acid, such as HCI, and a base, such as KOH combine, they

react with each other to produce
Write the chemical equation here:

Define a Bronsted-Lowry acid and base, give an example of each.

2. When moles of protons DONATED by the acid and moles of protons

ACCEPTED by the base are equal OCCUrs.

3. Define a “SALT":

9. Define the term AMPHIPROTIC, and give an example of an amphiprotic mVﬁU mmﬁ\.fnuj ’N.ws ,1:.3 P«.Qi Em~ N i .
compound. e S : .J.Jw ) ur\* ﬂ

10. Explain how NEUTRALIZATION occurs between an acid and a base.

11. Write the equation to represent the formation of IONS for the following

STRONG acids and bases in water, indicate whether the compound is an
acid or a base.



