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A concentrated solution of agucous ammonia is 28.0% w/w N3 and has a
density of 0.899 g/ml.. What is the molar concentration of NH3; in this solution?

SOLUTION

28.0 g NHs S 0.899 g solution . 1 mole NHs 5 1000 mL
100 g solution mL solution 17.04 g NH 3 liter
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The maximum allowed concentration of chloride in a municipal drinking
water supply is 2.50 < 102 ppm Cl—. When the supply of water exceeds this
litnit, it often has a distinctive salty taste. What is this concentration in moles
Cl/liter?

SOLUTION
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2.50 x< 10° mg Cl » 1 g o 1 mole C1 — 7.05 % 10=2 M
L. 1000 mg 35.453 g Cl—
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What is pNa for a solution of 1.76 < 1032 M NazPO.,?
SOLUTION
Since each mole of WNWaszPO, contains three moles of WNa™, thle concentration ot
Na* is
3 mol Na™

[Da™]) = % 1.76 10> M = 5.28 X 10> M
mol Naz POy,

and pNa is

pNa = —log|[Nat] = —log(5.28 x 10-3) = 2.277
What is the [H™]| in a solution that has a pH of 5.167
SOLUTION
The concentration of H is
pH = —log|H*| =5.16
log|Hf] =-5.16

|[H*] =antilog(—5.16) = 10>-1= 6.9 X 10 M
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Problem . Consider the titration of 40.0 mL of 0.100 M HC1 with

0.100 M NaOH.
Sllaaall
M1=0.100 M M2=0.100 M

V1=40 ml V2="?

M1V1 = M2V?2
o = M1v1
M2
0.100 x 40
=————=40ml

0.100




Summary volumetric analysis (3)

concentration: An expression stating the relative amount of solute per unit volume or
unit mass of solution.

Molarity: The number of moles of solute per liter of solution (M).

Formality: The number of moles of solute, regardless of chemical form, per liter of
solution (F).

Normality: The number of equivalents of solute per liter of solution (N).
Molality :The number of moles of solute per kilogram of solvent (m).
Equivalent weight: The mass of a compound containing one equivalent (EW).
Weight percent: Grams of solute per 100 g of solution. (% w/w).

Volume percent: Milliliters of solute per 100 mL of solution (% v/v).
Weight-to-volume percent: Grams of solute per 100 mL of solution (% w/v).

Parts per million: Micrograms of solute per gram of solution; for aqueous solutions the
units are often expressed as milligrams of solute per liter of solution (ppm).

Parts per billion: Nanograms of solute per gram of solution; for aqueous solutions the
units are often expressed as micrograms of solute per liter of solution (ppb).

p-function:

A function of the form pX, where: pX = -log(X).
Thus, the pH of a solution that is 0.10 M H+ is
pH = —log[H+] = —log(0.10) = 1.00

and the pH of 5.0 x 10-13 M H+ is

pH = —log[H+] = —log(5.0 x 10-13) = 12.30

Quantitative transfer: The process of moving a sample from one container to another
in @ manner that ensures all material is transferred.

Dilution: The process of preparing a less concentrated solution from a more
concentrated solution.

A concentrated solution of agucous ammonia is 28.0%0 w/w N3 and has a
density of 0.899 g/mlL. What is the molar concentration of NHj3 in this solution?

SOLUTION
28.0 g NHs 0.899 g solution 1 mole NHs; 1000 mL ey o
- - = - X —— > - = 14.8 M
100 g solution mlL solution 17.04 ¢ NH liter
% (d)(10) 28(0.899)(10)
R =148 M
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The maximum allowed concentration of chloride in a municipal drinking
water supply is 2.50 < 102 ppm Cl—. When the supply of water exceeds this
litnit, it often has a distinctive salty taste. What is this concentration in moles
Cl/liter?

SOLUTION

2.50 % 102 mg Cl— 1 g . L mole Cl—

L. 1000 mg 35.453 g Cl—

What is pNa for a solution of 1.76 > 10— M NazPO.,?
SOLUTION

Since each mole of NasPO, contains three moles of WNa™, the concentration ot
Na* i1s

: 3 mol Na+ o
[Na*+] = == x % 1.76 % 102 M = 5.28 < 103 M
mol Naz PO,

and pNa is

pNa = —log|Na'] = Jdog(5.28 < 103) = 2.277

What is the [H™] in a solution that has a pH of 5.167
SOLUTION

The concentration of ™ is

pH = —log/H*| =5.16
loglH] = —5.16
[H+] = antilog(—5.16) = 10-3-1 = 6.9 < 10 M
-
Arrhenius:-

Acid are species that can DONATE PROTON, H*.

Base are species that can DONATE HYDROSIDE ions, OH".
Bronsted:

Acid it can donate proton, H*.

Base it can accept proton, H*.

Neutralization: is the reaction between an acid and a base.

Choosing a Titrant: any strong acid or strong base can be used as titrant.

Strong acid Weak acid Strong base Weak base

Ammonium hydroxide,
NH4sOH
Amine acetate.

Acetic acid CHzCOOH Sodium hydroxide NaOH
Hydrochloric acid ( HCI ) Ammonium ion NH4 Potassium hydroxideKOH

Nitric acid ( HNO3) Hydrogen fluoride HF Magnesium hydroxide, B
Perchloric acid ( HCIO4) Carbonic acid (H2€03) Mg(OH). Cslrub;?;;ei;ﬁos_
Phosphoric acid ( H3POa) Nitrous acid (HNO>), Barium hydroxide sodium Carbo,nate
Hydrogen cyanide (HCN) Ba(OH): ’ ’

Na2COs3




Types of acid-base titration :-

1- Titration of strong acid (HCI) with strong base(NaOH).  (Indicators: ph.ph and MO)
2-Titration of strong acid (HCI) with weak base (NH3). (Indicators: MO)
3- Titration of weak acid (CH3COOH)with strong base(NaOH). (Indicators: ph.ph)

4- Titration of weak acid (CH3COOH) with weak base (NH3). (Indicators: no indicators)

Features of the Strong Acid-Strong Base Titration Curve:

1- The pH starts out low, reflecting the high [H30+ ] of the strong acid and increases
gradually as acid is neutralized by the added base.

2- Suddenly the pH rises steeply. This occurs in the immediate vicinity of the equivalence
point. For this type of titration, the pH is 7.0 at the equivalence point.
3- Beyond this steep portion, the pH increases slowly as more base is added.

Problem . Consider the titration of 40.0 mL of 0.100 M HCI1 with
0.100 M NaOH.

bl M1V1 = M2V2
M1=0.100 M M2=0.100 M o = ML
M2
V1=40 ml V2=2?

0100 x40

0.100 ml




