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What happens when you mix acids and bases?
Neutralization Reactions

Neuiralization = double displacement
Acid + Base — salt + water

FIC1 -+ NaOH — NaCl + HOH
L |

Neutralization reactions
Complete the following equations labeling both acid/ base and the strength.

Ex: NaOH +HCI'— NaCl + H,0
strong Base stropgacid  Salt Water

2. HCI+NHOH —» ({oU + MWyl

3. 2.HCN + Ca(OH); -9 HOH + Ca,(C }J)?_

4. Mg(OH), “HCH:0, »2HOH + Mg (GH0:),
5.2LIOH+ HSO > HOU  +  Liy, SOV

6. H;PO, BKOH - 3,.{ o + KaPOy

7. HPO,BLIOH—> 3HOH  + LiyP04q

8.2 FiPO, BMe(OH), > HOH  + mMggPOy),

9. In the beakers below 20mL of .5NaOH is added to 10mL of 1M HCL Draw before and after the

“reaction completes.
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NAME
TITRATION EXERCISES

For a titration an unknown acid needs to be determined. A 45mL sample is to be
examined. This sample is titrated against .2M KOIL In the tifration, .043L of base was

required to reach the equivalence.

1. ‘What two things are needed to determine the concentration of the unknown acid?
AT LA «%u f;i*aéj e \ﬁpﬁﬁw ~HS bl

Moty ﬂ?s 4?, Sl g G% lviae.
2. From number one what do you have and what do you need?

%-J?,é
3. What is meant by the term “equivalence point?? “H/ | 5 6

ot m > huth
e p nmber o nadles i

4. How many moles of the base were used?

@Mmﬁw@iw - KOM
5. During the ntration how many moles of acid were neutrallzed’?
(&5 am@‘ﬁ' - Q.068b mol Ha
A ﬁ;
6. What is the concentration of the unknown acid? (Before t1trat1011)?
OM 1M acd
O, 0«4SL.

An unknown acid needs to be detemned except the acid is solid. It has a mass of
2.32g. This acid is added to 50mL of water and dissolved. In a titration with NaOH

(2M), 43.5ml. was needed to reach equivalence.

7. How many moles of the base were used?
| NoOH = —erbm
0,2 M No- B OUdRSEL,

8.. During the titratlon how many moles of acid were neutralized?

CSOUM f’ /) 0. OOY T o\ H%O'E'

9. What is the concentration of the unknown acid? (Before titration)?

X 0¥ '?‘»gw O.1F4 M oud
&ED L
10. What is the pH of the unknown acid?

PH s D@ (O‘!?L@_:f- 0.7
Bonus:

11. What is th molar f th unl id? ;
at is the mass of the cnown aci 2324 = 2(05,_,)%”/‘@,
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12, In a titration to determine the concentration of an unknown Acid 40 mL of HCI

was titrated by .10M NaOH. 579l pJatshf

13. As you look at the graph, is the acid more or less concentrated then the base?
Explain. +ha octd s mcpr@ CW»QQMV&QJ

14. How many ml. of base are needed to reach equlvalence‘?

50mL PaOH -
15 What is the approximate pi of the equivalence N
I'e Gg ared VS bast.

16. Why isn’t the equivalence point exactlyneutral? JZ\,L SWW“
%u, OLE?A/LCSL C%W l%

17. What is the concentration of unknown? X )C" (j 005 Mﬂ {Qﬂ[ = O\ 28
— DANZ 25 O, oo%ma@ FO0L G
T NaDH | _

18. If 20 ml of .1M HCI is mixed with .05M NaOH how many ml, are needed to

reach equivalence? ¥ D; obt = 656401
| M= 0,0

o SBLL pee %\Atﬁ?ﬁa} 1540 55/“ N&OH }? P ) ._,Dlﬁ
19. If 20mL of .1M HF is mixed Wlﬂl 01M NaOH howmany mL of needed to reach

ivalence? SO & H.0DZL = 02L
aunaenest OAMHF = & SaL E‘@ S fgmf
a Will the pH be acidic E‘asw or ne g’éﬁg equivalence?

b&iﬁ@.ﬁ
b. What will be the salt present at equwa%:lce‘?

LE + UaH — (’\‘}G“ = HOY
| %w, >
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Chemistry
pH of Strong Acids
me

1.

2.

3.

.5M HBr.
a. Write the hydrolysis reaction and create and ISE table

HBe A+ HO =2 HO + O

T 0.3 205 FOS
S5-0.35 <
E:" ,@ OS5 o,
b. What is the concentration of H30" ions at the end?ﬂm
¢. What is the pH of the solution? : B
010 HCI
a. Write the hydrolysis reaction and create and ISE table - g 1=
Hed  + Hg,,@ —_— F{g O “*5”’ Lo
T 0l o E
S -5 #(,f +
E @ =N O
b. What is the concentration of H;O0"ions at the end?
oM HpOt

c. Whatis the pH of the solution? - _

.001M HX {strong acid}
a. Write the hydrolysis reaction and create and ISE table

HY + Hy O —> Hot o+ X

T 6.00) |
S -Hobi +0.00] + 0,00]

0,001 o 00l

h. What is the concentration of H;O"ions at the end? -

if“{@@?ﬁ 6,001 M
¢. Whatis the pH of the solution?
pH= -log(0.001]=

d. Whatis the concentration of X

0,00/ M K2




Name
pH of weak vs. Strong

o 74
Ka; HF= 6&6E—4M HCN = 6.2E-10

Write ouf-the hydrolysis reaction and the equilibrium expressaon of the following acids. {}ﬁ
Py F
HF’ M, D ==t Hal™ + =" Ko oo 543# rﬂ‘%?

HNO, = Extremely large HNO, = 7.4 E-4

AM HF

1.
2. AMHON  HCN & HeD&E H?,C}*’ + CRT o (A .
= e Tl - ypye XF
3 AMHNO, M0y ¢ HyQ B Hl + NO3 .“’L b@{%’ﬁs LT
o Feleis e ﬁ’iﬁ:%;‘%?_;;:%%ﬁjm & -
@:/

4. Indicate the 6strongacids: y et Wi HL 410 ;Q»@g HeA ng
5. What two factors will ultimately determine the [HsO 1

~epncentrobene
:5%{*@&%‘4% (wm 3 o atld

Determine the Hydrolysis equation, [Ha0 *], and the pH of the following acids.

Hydr&lvsxs regftgn Doy [igoe*]'m FéH
amHa  HEYRO 2R Y
' i O, 0} M 2.

oamHpr b B b0 flact + & %
O15M HNO; A0z T Ha (D=3 Hght + D0z Q‘@)ﬁm A

00IMHCIO; H D +HD = W QL% D QO
10. 15MH W + W 0~ Hg,@“* v I 6.7

©w NP

11. Why don't you need a K value to determing the pH pf the yrevious acids?
5~hrmgé acids oot ICDE s Jeniz.edten. 5@

aeld @M@ﬁﬁm; Mot — st el Cind
" S S T Sbarthe

Hofthe ac1ds listed in questions 1-6 acids. {Create an ISt table for

4 fg

Determme the [H:0"] and the p each)

Lﬁ %M@“@H@Qﬂi =
ex W
B m Y YooK

{12- 15




Name
pH of Acids/bases
: Ka Table
HF=6£E4;HGOZ=11E2;HCN=62E&0ﬂKUﬁ02=91£5;HN02=IZE5

Strong Acids

1. Determine the pH of the following strong acids
a. smupr. pHs -log 6.5 = 0.5
b. .0IMHC JoiH =2
c. oosMH pHw2.B

2. Inthe previous: queshon the actual type of acid was not needed {0 caEcuiate the pH of the acid., f
CWhy? WD jusk mﬂmﬂ@ Fs | Rndsed 17 0RE g SIVDIGG, A

NEIN o eﬁﬁeﬁ{;@%e@a e aES

3. Fora weak acid two factors affect the number of hydronium ions that get produced. What are

g @g ce sfz%veb 74

they?

4, Weak acids and bases undergo L\,\;ﬁ‘i?i}%iﬁg'é&n order to produce hydronium and hyd}'oxide
: + o A )

jons.

5. Write the hydrolysis reaction for the following weak acids and bases
a. HE & HeoD 2 Haob + F7

HCN + Hm@ Py M(ﬁ-ﬁ? e LT

HCIO, +Hy 25 (gt + oy

HNO; + Hp 0 22 e Ha B 1007

HC,H30, *’é"p@é‘%“ HZ}@T & Q,Hg@;

a0 o

6. Write the Equilibrium expressjon for each of the previous reactions. éHﬁQA%Q@?‘J 2.2 / &@5

@ Ko E"?ﬁi%me(me? oF

CDM {Hee@&f;@.l L. 26710

®ew i C | e 1E7
© @a&ﬂfﬁv 03], e D
e&em

gé-
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7 Determine the pH of a .1M so[utlons of HGH;0;. }{;@, 2N :af’f@n% &= :*;‘é;: .
H G&‘zbagbﬂhg &2 blab + £y Ml Gl 7K

Y i EX = e DD 3OV Ur{‘;? <\
B4 ¥ % X 7@553@3 63 “i‘f’i‘i)
8. Determine the pH of a.1m solution of HF

Z
%FI FH0 2= MalF ¢ F [Ka= T4 ﬂg*; X=0, Oozﬁ’!zﬂf’?
~ P X - ~log, 6,008
Ou-% X X ‘PH O% / ]
8. Why don't the substances have the same pH? C
f/a.) ore citterent”

Tonrzadton constonts
ﬂ\tk%o{ HE 1onizes more Hga HGH-O, SO Hhare 15 e

@5@@ o.mf 4 lopaer i e z“i% L O HE 2

10. Wthh substance would be conmdered the strongest acid? = fx_ﬁ!"; -

Hﬁi Ka=lofort/ VY &= Gaert Sy ;mfws naord N,
HEH0, € A

11. Determine the pH of a 3M HNO, solution: XK= -
HI0e = e ol + D Kam R2ZETD = B X2 0.09bm
_ +_ )C _‘L){ ﬁ__wd . ’ﬁ;\_; e
?))—Q;( X X LPH;~{Q% 0,04 =, 3q>

12'. Determine the pH aof a 3M HCN solution: _ ,,; '
HCW + HoD =2 Hot + ON- K= ""’”""’(QZX D!(} ;(-,»ff,gg; 5 )
3 o K . N
3=X : 4 P ‘DHI" - /%7 %/h:z»f & <¥ 3? )

13. Determine the pH of a 3M HCIO,; solution: N X2 -
HEID, #Hus 2 O+ E1D; Vem L ei02= 5 X 6162

3 X 7 P#M/@go g@ @ /

R X X

14. Give an scenario where a weaker acid could produce a pH that is lower (more acidic)
ﬁ M&«!ﬁ & r‘ A e,[;,é‘:# @,Qz,gﬁf:f @é?é la%) Q“m gum(’bf‘i
DOt :w’k Eh ft qfhg& At Caufy B

LS 4%@ STy é"i@ﬁ"' (¥ |

e
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Stoichiometry
Weak Acids and Stoichiometry
Kb for NH; = 1.75E-5

A beaker contains 25 m! of .5M NHs.

a} Write the Hydrolysis reaction for this base? NLJ@ 4 H%@éi‘i I\)Hf' + OH'—

05 |
- ¥ X +¥
b} What is the pH of this base? o @ﬁﬁfﬁ X .3
; . %i}@ = 55?{5,‘}%{5;3”5” % }{ @H] C) G@Z@(@M QQH Z i_ﬁ.
pH= W5

) .25M HCl is added to the base. Write the neutralization reaction,

Hel + My —2NHeF e

d) How many moles of HCI will be needed to convert half of the NHs to NH,".

0.5M= Ear x=0.025mels Ny 0018 | oo

/ g
e} How many ml of HCl are needed at this pomt5 005025“ éﬂ&g{pﬂ
O ? ﬂ,"h‘b—. .ﬂnm;cu—*m & k@ﬁ& f»— ﬁ.»czi! f‘c*i l{.&_d ILJC/E

f) What will be the pH at this point? . "
HOL+ MO a2 HalP + ol
e LY . B P
(. 4g 0,980 & @ I “"5553%&.»- O.0blps =, 2
g} How many moles &meof “HCLwill. he. naeded to reach the equivalency point? ' -

b -
»(3;’1?5;% \ 5. 25 Me @%ﬂéf‘h Y= 0.05 L F AT Ml

S ... S —

h) Will this solution be aCIdIC/ sic or nautral at this pnlnt'r‘ How do yg dknow?

) ﬁme:L (;;;3%“ v i be gt
2 ﬂvg NM“{J? g
et wm e

i) Whatis the hydroEys;s reactlon for NH4

MHeg + i, (O B NHQ + é‘{g}@”‘

U) ‘What is the value of K for NH4

} }r o ;} i ‘ — M= ot 5
Kﬁg o @ Koy ¥ 1L Ca. b ’} ki
K) Calculate the éa%gf the} NH," solution. e 2 _é o
L0, D123 mbl wF 6 Nl B L R 5?@ * 3¢
O ?@ <0l 601 5}% #;C‘S}

JZQ, %@M L\’ % %




