Acid/Base Study Guide

Acid- pH L I ; Hydrogen \bbwa ; -t taste

Acids turn Bloe litmus paper \Zeé and is dca( when mixed with phenolphthalein. '
Examples- '

Base pH > ; Hydrogen RDCQé‘D( ;T %t'“@/ taste

Bases turn_WRed. litmus paper _ Ble and is Q‘mk when mixed with phenolphthalein,

Examples-

The acidity or basicity of a substance is measured on a Q“ scale. This scale rangesona
scale from 0-14. Itis anacidifthepH<_"1 . ItisabaseifthepH>_ "1 . Itis
neutral if the pH = .

The pH scale- pH is calculated using a logarithmic scale. If the pH is decreased by 1 unit, the
substance is 10x more acidic. pH = -log[H']. The [H'] can be found if you know the molarity
of the acid. For bases, the pOH can also be calculated (pOH = -log[OH]. pH + pOH = 14.

" Example- Identify the following substances as acidic or basic. L
.- a seawater (pH=8.6) Basi c. milk (pH=63) Pcdie
b. drain cleaner (pCH = 1) Rusie d. pure water (pOH =7) Mesre]

Reactions involving acids & bases
There are 2 common reactions involving acids & bases.

The first one 1s a reaction between an acid and a metal.

General Reaction: Acid + metal -> Hydrogen gas + salt

This reaction is basically a single replacement reaction.

Example: Hydrochloric acid + zine = Hydrogen gas + zine chloride
2HCI {aq) + Zn (5) > Ha(g) + ZnCh,

The second reaction is called a neutralization reaction.

General reaction: Acid + Base = Salt + water.

This reaction is basically a double replacement reaction

Example: Hydrochloric acid + sodium hydroxide > Sodium Chloride + water
HCi(aq) + NaGH(ag) -> NaCl+ H00)

In a neutralization reaction, the acid and the base “cancel each other out” and the resulting
product is neutral. This happens when equal moles (not necessarily equal molarities or
volumes) of acids and bases are mixed. It is then “neutralized”” and has a pH of 7.

Moles acid = moles base =P (Molarity acid x volume acid) = (Molarity base x volume base)
M,aVa=MpVp :

Example: 90 mL of KOH is neutralized with 15 mL of 0.25 M HNO;. What is the strength of
the KOH? What is the pH of both solutions? '

M,Va=M,Vp =2 (0.25 M x 15 L) = (M, x 90 mL) M, = (0.25 x 15)/90 = 0.0417 M
PH of acid = -log(0.25) = 0.602 pH of base = 14-pOH of base =14-1.38=12.6
pOH = -log(0.0417) = 1.38



pH AND pOH | ~ Nome

The pH of a solution indicates how acidic or basic that solution is.
pHrange of 0- 7 acidic ' |
K 7 neutral
7-14 basic L
Since [H*] [OH] = 10 at 25° C, if [H*] Is known, the [OH] can be calculated and
viceversa. . _ ' L _
pH = -log [H*] Soif{H] = 10¢M,pH =6,
pOH = -log [OH] Soif [OH] = 108 M, pOH = 8.
Together,pH + pOH = 14, ’

Complete the following chart.

[H] PH -"'.[OH'] pOH | Acidic or Basic
1. 105 M 5 10¢M 9 Acidic
2 | |y "M | T | Nedel
3 o™ O 104 M 4 Basic
) 102 M o 107> \> fecde
5. L_O:b > 10’“ 1 Aede
6. o 12 07 9 Basic
7. LO'C’_l “ 105M 5 Basie
8. | 10"M [ 167 3 Basic
9, (o™ '[ [043 13 Aed.c
10. [O’c’ | 6 (0% ot A
©)]
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pH AND pOH CONTINUED  Nome_.

Calculate the pH of the solutions below.

1. .?;(\?}MHCI | H=‘f°\°\('°b = ';

)2. 0.00]PMNOOH - a0
| POH lef)( N

0™

s ©

3. 0.050 M Ca(CH), 90H= dl%(oh -\

S =, _ -
O M= 2 l MO*‘ . PH-:. \Ll" =

4, 0.030 M HBr ) -
o el (-03) i ' 3

. O.150 M KOH A~ > .
S POH = 163(.,\@ %33

PH: l"‘l" 333 =

6. 2.0 M HC,H,0, (Assume 5.0% dissociation.)
os= L\ M= clog 1) > |
QoM o S SN

7. 3.0 M HF (Assume 10.0% dissociation.)

3ox 0= D ‘r( %»3) SSD

8. 0.50MH§103 9““‘ __165(. 53 = 30|

9. 2.50 M NH,OH (Assume 5.00% diissociation. )( j Q03
1S5%,09 = A OH = —loo, (<3S
'll J | e 3 of=14 - .03k VS o)
, 10. 5.0 M HNO, (Assume 1.0% dissocliation.)
i _ SOM=. |z SM PH = .Jloﬁ 5) 30\
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Titrations Practice Worksheet

Find the requested quantities in the following problems:

1) If it takes 54 mL of 0.1 M NaOH to neutralize 125 mL of an HCI solution,
what is the concentration of the HCI?

ISR M= LOU% M

fesd) (e e

2) If it takes 25 mL of 0.05 M HCI to neutralize 345 mL of NaOH solution,
~what is the concentration of the NaOH solution?

Y

MoV
@%@qu %@SMQ tilE: LD M

3) If it takes 50 mL of 0.5 M KOH solution to completely neutralize 125 mL of
hydrocyanic acid solution (HCN), what is the concentration of the HCN

solution?
MVn= MeVg

Qﬁm (s)s0-D) M- M

4) Can | titrate a solution of unknown concentration with another solution of
| , unknown concentration and still get a meaningful answer? Explain your
answer in a few sentences.

No vxe&x. wlo [(naw <an, concevr['h‘{'t‘on of_

)

d&‘\@é’ one & He SP&"M'

http://Mmww.chemfiesta.com



Oxidation-Reduction Study Guide

An oxidation/reduction (RedOx) reaction involves the transfer of electrons. One sp-eciesr loses
electrons while another species gains electrons. Take this example, a copper solution mixed with
zin¢ metal will produce copper metal and a zine solution.

'Caf'z(aq) + Zn(s) = Cu(s) + Zn+2(aq)

Copper gained 2 electrons to form copper metal while zinc metal lost 2 electrons and formed

zinc ions. When a substance is O X
: ,» it gains electrons. There are 2 easy acronyms to help remember this-

, 1t loses electrons. When a substance is

OIL RIG and LEO (the liom goes) GER.

Oxidation Is Loss Reduction [s Gain Loss Electrons Oxidation Gain Electrons Reduction

The way we tell whether something is oxidized or reduced is by looking at a substances
OXIDATION NUMBER. Ifa substance’s oxidation # goes up, it is losing electrons and being
oxidized. If a substance’s oxidation # goes down, it is gaining electrons and is being reduced.

When a redox reaction is balanced, the nuinber of electrons lost = the number of élect_rons
gained. .

Rules for determining oxidation #’s.

T

1.

2.

All neutral elements have an oxidation # of zero.

Hydrogen (sot Ha gas) always has an oxidation # of +1.

Oxygen (not O) has an oxidation # of -2, except when in a peroxide, then it is -1.

Monatomie ions (CI, Na™, C A, Li") have an oxidation # equal to their charge.

In a neutral compeund, the sum of all oxidation #’s in the compound has to add up

to zero.
Example- ZnCl,

Zn has an oxidation # of +2 (Zn is a +2 charge)
C1 has an oxidation # of -1 (Cl is a -1 charge),

But lht.re are 2 CI’s, 50 you have to count the oxidation # twice. +2+(-2)=0

In a polyatomie iom, the sum of all oxidation #’s for the ion has to add up to the

charge of the ion.

Example- NG5!

Exaniple- NO;

O has an oxidation # of -2, but there are 3 of them

N has to have an oxidation # of + 5

54 (-6) =-1

The charge of the ion (<1) has to equal the oxidation #

O has an oxidation # of -2, but there are 2 of them

N has to have an oxidation # of + 3

3+ (—4) =-1

The charge of the ion (-1) has to equal the oxidation #




ASSIGNING OXIDATION NUMBERS  Name

-A-sslgn oxiddﬁon numbers to qil of the elémen’rs in each bf fhe cornpounds or ions below.

1. HC\I . H,80,
& & R m@ 2

2, }(NOa | . | 2. Hgso,

BE | dee

3. /Of{' 13. BaQ,

& @ S0

4. Mg,N 2 - | 14 KMnOd\ '

EORS |@ &

5. KCIO, 1. UH,

S0 &

6. AI(NO) 16, MnO,
L@{ 3(6) qC:ﬁ | @ k) :
7.8, - |17 o, '

© - 3)
8. HO 18. SO,
A a6 | )

9. PBO, | 19, NH,

@ 6 | @ )

10. NaHSO, | - |20 Na

& @@H ©
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Name: ' l - Period: Date:
Oxidation Numbers and Oxidation & Reduction reactions- Section 19.1

. Identify each of the following changes as either oxidation or reduction. Recall that e is
the symbol for an electron.

a. L+2e 221 reé _' C. Fe2+ S5 Fe*t+e ox
b. 'K%’I{++e' oX d. Ag'+e > Ag ced
2. 1dent1fy what is oxidized and what is reduced in the following processes
a. 2BI‘ + Cl') - BI’2 + 2C] %( 5 omclg"-g‘pé b s I‘a{u(.n
. <2
b. 2Ce+ 3C1_;2+ =2 3Cu+ ZC§3+ Ce s o*cli‘beé QU ) i‘-@j‘j‘c‘
o w "o codd
- o> L9
C. ZZn + Ow > 22;1(_)} Zn 3 oe‘“l?l&r Oa
' ) +~
d. 2Na+ 2H - 2Na + H, N& S OAF'J‘-'Z&! ' H ) f@(',(&tgf
O HoO

3. Identify the oxidizing agent and the reducing agent in the following equation, Explain
your answer. Fo) # 12 ()
Fe(s) + 2Ag"(aq) > Fe*'(aq) + 2Ag(s)

hferp
F& Co ~2 *‘j§ OB‘C(£ Ze T % ral. ﬁaud' Aﬁ+ ( + laO) f@(l‘lf\?i Aaageu
. Identify the oxidizing agent and the reducing agent in each reactmn

a. Mg+;7—)l;\;1g§: I-L5 3 - ajew“ X, 3 Olraffﬁi
b. Hp$+ Cl > 2HCI A oxagat QP "‘*L‘ﬁmjt

H o A

5. Determine the oxidation number of each element in the followmg compounds.

a NaClo, @D @D 0 ) £ ot ¢ b O (B
b AIPO,  M(D) P' 0«0 g NE P B H (DA

c. HNO: W (D RE O 3 4 ken WK & [ISINOX

i NHY 0@ H o ) L NaHe N 3(—% ko)

e. AsOs  Bs @ 9 ) |

6. Write the equation for the reaction of iron metal with hydrobromic acid to form iron (I1I)
bromide and hydrogen gas. Determine the change in oxidation number for the element
that is reduced and the element that is oxidized.

Fa +HB — F"/@" ¥ H\

& “uo- 4,-5 BC‘ o
Te: 09 %3 - e 3¢ -oxbehon
Hs +1 =90 Gamde ~ redehon
Qe -t —-)




