“TITRATIONS

ACID-BASE CALCULATIONS

1. Write a balanced neutralization reaction, and calculate the unknown quantity for the complete
neutralization of the following.

ACID BASE
CONCENTRATION VYOLUME CONCENTRATION VOLUME
a) 0.250 M HCI 30.0 cm3 ? NaOH 25.0 cm?
HClE NaOH - Nacl + H,_C)/ Cp = CaVaRn - (0_250M3(3O-Oc,\:’)(l\
Q’l\& = Cbe Vb«“" ( 25.0em® ) (1D
b) 0.500 M H,SO, ? 0.750 M KOH 20.0 cm?
Hy 90, + 2 KOH > K504 M0
3
Vo = CbVb Re Vo = (0180 M\LZO-OC"\‘)(‘\ = 150em
CaRp (p.500M) (2D
¢) 2 HNO, 15.0 cm? 1.50 M NH,OH 25.0 cm’
HNOB + NH\}O” > N”qNO_; + Hz_O
Co= CoVoRe . (18omy(25.0em)() - 250M
Vo R (15.0cm®) (1)
d) 0.400 M HNO, 30.0 cm? 0.800 M NaOH ?
KNOy + NaOH = NaNOy + H, O
Vo= (aVaRe - (0-400M)Y(30.0em)(1) _ 18.0 em®
Co Ra- (0.@00om) ()

2. What is the molarity of an NaOH solution if 25.00 cm? is required to completely neutralize 40.00 cm?
of a 1.50 M solution of H,S0,? ZNaOH + H, 80, » MNa,SOs + 2 H,0

Loz CaVakb _ (1.50 M. 40.00m*) (2D 480 M
Vi K (25.00 em®>2C1S

3. Calculate the volume of a 0.600 M solution of HNO, necessary to neutralize 28.55 cm? of a2 0.450 M
solution of KOH. KoOH + HNO, = KNOy + H,0

Vo= LeVoRa . (0.4s0M)( 28.55 cm® Y1)

= 77/ L7l CM:S
Cekp (0.600M) ()
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4. A titration of 15.00 cm? of household ammonia, NH,OH,, . required 38.57 cm? of 0.780 M HCL.
NH,OH v HOL = NH A1 + HyO

Calculate the molarity of the ammonia.

Co = CaVa®o _ (0.920 M)(38.57 cm® XD
Vie Re (18.00 cod YO 1D
= Aol M

5. What volume of 0.250 M H,PO, is required to neutralize 30.00 cm? of a 0.0500 M Ba(OH), solution?
2 H3POy + 3Ralon), > Bay(Po,y, + &H, O

Vo s CoVoRa . (0.0500M)(20.00em)(2) . 4.00cm’
CaKp (0.280M)( 3D

6. What is the concentration of NaOH if 25.00 cm? are neutralized by 40.80 cm* of 0.125 M HCI?
NaOH + HC = Nall + Hy0

Co= CoVaRb . (0125 MH0.80em)(D _ p.204 M
Vi Ra (25.00 cn® (1Y

7. 17.5 g of NaOH is dissolved in enough water to make 500.0 cm? of solution. What volume of 0.625 M
HBr would be required to neutralize 50.0 cm? of the NaOH solution?

NaOH + HB, > NaBy + H, O

7.5 6 NaOR
4.447 1l g/mo)
i ’ Va = CoVob e
- 0‘438 MOI Coa Ko 3
Ve = [0.€15 MY 50.0 ent ) (!
0438 mel 1 a95 M NaOH a s
OO0 L
= = 70.0cm’

8. 31.6 cm’ 0f 0.125 M HNO; are required to neutralize a 25.0 cm? sample of Mg(OH),. What 1s the
concentration of the Mg(OH),?
2 ZHNO, 3 MS(QHX,, - Mﬁ(NO3>2 + 2 H,0

Co> CaVaRe _ (0.125M) (316 a)( V)
Vio e (25.0cv® ) (2
- p.0790 M
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9. A solution was prepared by dissolving 25.9 g of sodium hydroxide in enough water to make 500 cm3
of solution. 25.0 cm3 of this solution was titrated with 17.6 cm? of hydrochloric acid. What is the

concentration of the hydrochloric acid solution? NoOH + HCl = /\/ all + /‘l[ 5 O
25.9¢ NoaO H

Co. = CoV
34947 1lglmf . = LoVole,

? 06475 oucl - (Qzomd2s0cnt)() - 34 M
0 .500 L ’

10. A solution was prepared by taking 8.60 cm? of 18.0 M H,SO, and diluting it to a volume of 750.0
cm?. 28.7 cm? of this solution was required to completely neutralize 25.0 cm? of a KOH solution. What

is the molarity of the base?
) 0O , -
D‘\\\&'\\‘ o C WV, = C.va H' lS N f e w0 \-\ ? K Z’SOH’ v 2 HLO

¢, = (ig,o MY (. L0en) Co= CVNaRRe . (0.2064MY (28 e )(Z>
(180 .0 cm?) Vio Ra (z5.0) (D
= O.ZOQ"‘[ M I~ O,L‘t’-)q /\/I

[1. What mass of Ca(OH), would be required to completely neutralize 50.0 cm? of 0.125 M HCI?
Qalof), + 2 HAI ~> (all, + 2H,0
(00500 LY (D . 125 M) (0.00@25 mol Hﬁ/)( | mol @a(o/ﬁ,_) (74. O?Zéc"é>
> 0.00625 mol HC 2 mol HC/ wol
= 0.231 ¢

12. What mass of Mg(OH), would be required to completely neutralize 70.0 cm? of 0.175 M HNO,?
MgloH)a + 2 HNOy - Mg(NOY), « 2 H 0
[0.0700 L) (p.175 M)

0.0122 Smol KNO)/ 1 l G L%
= 0,01225 mol HNO ( mo 33[ mo |l M¢(on), (53.31 %‘0‘5

2 mol H)-)O's
= 0 .’65'7ﬁ

13. A 1.20 g sample of an unknown acid is dissolved in water and titrated with 0.150 M NaOH to the
equivalence point. The volume of base is 69.0 cm?. Calculate the molar mass of the acid. The titration

curve shows that the acid is monoprotic.
HA*N&OH - N&A 4”(.)
2

. 50M).ow0o LY _
= 0.0103% mol Nao Mo/ ‘_”L“fé_
mol gy
H)/ | mel HA _ ,
O+ BP (0.01035 mol NaD ( __—/IZOINAOH 0.01035 mol HA ol s = s
me |
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