epublic of Iraq
Ministry Of Higher Education and scientific Research
Al-Mustansiriya University

Collage of Science

Department of Chemistry

Practice Volumetric Chemical
Analysis
First year / 2012

Edited by

Ruba Fahmi Abbas
Supervised by

Lecturer Dr. Lecturer Dr.
Mohammed Abdul-Hadi Khalil Alsouz Abbas Shebeeb Hasan
Alkahdumi



ChemGlobe - Periodic table of elements
http://periodictable.tsx.org 18

0
2 4.00

17

P, P —— 13 14 15 16 17 |H

s 018
Electran config ursti

S R leiid e Cxydation ststes 3B 4B 5B 6B 7B joes -
._| E  1081¢ 12,017 14018 [ 19.00( 20.18

Symbal [ [He]252p | [He]25' 3’ _M%n. w‘ [He]25°2p" | [He]2s °

. Metting point['Cl—140 115 Density [giem’], for gases [gi] (0°C, 1013mbar| 2 2 e !

M _l_ mm Beiling point ['C]—5030 * 1.9 w O Z _H Z e
81 0831277 _ (0a0) 23538500 22|210  125(218 143lm0 47|24 08

1330 10 270 Radioactive PS50 20 |4830 25|96 30 183 35 [188 40248 -

11 229012 13 26,9814 28.09" 30.97(' 32.06[77 35.45(8 39.95
[e]3s e [Mel3=°3p | [Nel3s 3’ | [el3s Meli 35 | [Mel3=sp | Me]ss 5t
1 3 P 642:2 75311
3| Na 3 4 5 6 7 8 9 10 11 12 Al | Si S | Cl|Ar
=2 047 B0 2.70|1410  2.33(44 182119 207101 3218 178
eo2  oe 3A 4A SA 6A TA 8 8 8 1B 2B 450 15 [680 1.8 |380 21 45 35 a5 30p1Es -
19 39.10 27 44.96[227 47.88[= 50.94P¢ 52.00P% 54.94[% 55857 5B.O3[PF 5B.70[F 63.55[ 65387 69.72[32 7259= 749134 78.96[° 79.90[F B3.80
[Arl4s [#r] 3d 4° [(LECRTS [Arl3d 4’ [ [ar]3d" &’ [Ar]3d s’ [Ar]3d s’ [Ar] 3" 4’ [ar3d" 4z [Arl3d™4s’ | [Ar] 34" 4’ 4p |[Ar] 34" 42 ap” |[Ar]3d" 4c’ 4" |[Ar]3d” a2 ap |[Ar] 34" 42 ap' [ [aq 34" 4" 4"
4| K Sc| Ti | V | Cr|Mn Fe|Co| Ni|Cu|Zn | Ga Ge As|Se|Br|K
B4 086 1539 30[ees 4541800 B.1[1875 T719[1245 743|153 7861405 881453 80(1083 896|420 713p0 591/@37 5.32|Subl 572p17 4747 312|157 37
780 0.8 2730 1.3[=280 1.5 |2450 1.5p200 16 pogy 1.5 3000 1.8 paod 1.90730 1.9]2595 19 008 16 P27 16 2830 1.8 |- 20 |pes 24 F8 28 |-152 -
B85.47 T 889190 91224 91.22(%F 95.04[%F (98.91)# 101.07[% 102.97% 106.42[77 107.87[%¥ 1124779 114.82%0 118,695 121.75[2 127.60[57 126.90[% 131.29
[Kr]5= [#] 4 5&° [k 46 52 [H]4d'5s [¥] " B [Kr]4ef 5= [Kr]4d’ 5= [H] et S [Kr]ad” []ad“ 8= | [irjad” s’ |[K]4d® 55'Ep |[M] 4d” BB | [Krled 55 Ay’ |[Kr]4d® 527 p ([M] ad” 527 Ap" [ W] ad® 527sp"
5| Rb Y | Zr [Nb|Mo| Tc 'Ru|Rh|Pd|Ag|Cd In | Sn|Sb|Te| T [X

&l 153(768 2611508 447[1852  @40[2468 GSTPEI0 1020140 1152500 {2.4[1966  124[1952 {20961  0S[E1 @E5(1SS 7a1232 720831 GE9WS0 B24114 484[112 589

_a\wm 08 [1380  1.0pEOT 1.2 [3580 1.4 |4927 16 5560 18 |50 ¢ 19 3000 22 [3730 22 B0 22 |20 19 |785 17 POSO 17 2270 1.6 1380 10 oo 24 [183 25 |08 .

55 132.91% 137.33|['1 174.97[72 178.49|7> 180.95[74 183.85[75 186.217™ 190.20[7 192.22[78 195.08[7% 196.97(50 200.589(51 204.38(52 207.20(% 208.98[%¢ (209)[F5 (210)[% (222)

[Xe]ds Piejs | |De]af 5 6 | [e] 4F 5o 6e | [He]4r 5d 8 |[Me] 4 5d°Gs | [Me] 47 5" 6 |[Xa] 4T 5 s ([¥a]4T G As | [Me] 4T S B | [Me] 47" 5" B [He] 4 5" B| paarsnete |Detamamee o | patar s menae |0 50" i | Dal 40 b i [ protr mase e
1 3 4 5 654320 | 78420 | 8AA520-2 - 120 a1 21 3 643 75311

6(Cs |Ba|Lu|Hf| Ta| W |Re | Os Pt |Au|Hg | TI |Pb| Bi |Po| At |Rn

|22 1.90(714 3761852 9s4|nx 13312098 16.5p410 19.3p180  210/3050 26pRaSd 2271769 2141063 19338 138 118527 114271 2.8p5 23202 - |71 873
a0 071640 08 (B37 12 [5400 1.3 |5425 15 F@o0 17 [FA00 1.8 |8500 22 MS00 22 BE30 22 [BT0 24 |57 18 (1457 18 |1725 148 1560 ap&2 « 20@37 + 22182

87 (223.0)[= 226.03|[103 (262.1)|704 (261.1]105 mmm 106 (263.1)107 %th._ 08 Tmmm. Jioe  (268)[110 mmm@ 111 Mmﬂm 2 (@277) 114 (289 116 (280) e (293)

:#_“.R _m._%nu :w__m..umnun. [Fn]5f° 64" 7= [ [Fn]Sf 6d &d° 7" |[Rn] 5 6 757 [Rn] 57*6d" 757 | [Fin] &7° 6d'7s” | [Rn] & O 7s | [Rn]57°ad" 75|
7| Fr |Ra|Lr|Rf|Db|Sg|Bh|Hs|Mt|Uun/UuuUub Uuqg Uuh Uuo
127 - [mo 5.0||- - =1 - -l - - -l - -l - . -| - L =

57 138 91® 1401278 140 910 144 24]81 (145)[F2 1560.36[53 151.96[54 157.25[F5 158.93[F6 162.50[67 164.93[88 167.26[F9 168.93['0 173.04
[¥e]5d &' [Xe] 47 65" [¥a] 4 82" [¥e] 4F 65" [Xe]4f &s° [e] 4f Bz el a8 | [Ma]af 5das’ | [Me]4f 62 [Ye] 485 [Xe] 41" &5 [Xe]4F 65" [*e]41" 85" [e] a1 B
3 k 3 3, 3 3 3 3,

6 Lanthanoids | | La | Ce | Pr [ Nd |Pm|Sm| Eu|Gd| Tb | Dy | Ho| Er | Tm| Yb

@20 6.17|798 BETRE 8771024 7.00((1027) T.22(1072 754828 5261312 7801366 8271407  B8.54|1461 8.80 1497 Q051645  033@\24 £.98]

2470 1.1 |3488 1.1 p127 1.1 po27 1.2 [2480 * - 1790 12 1439 - 2000 1.1 [2800 12 pPe00 - 2600 1.2 [2000 12 1727 12 1198 1.1
B8 (227)%0 232.04[T 231.04[°2 238.03[T (237.05)% (244)[F5  (243)[%6 (247)[%7 (247)[38 (251)[%9 fmmbu 00 m.mw: 107 (258)[1T2 (250)
[Fn]6d7s | [Rn]ad'7’ |[Fn]Sf8d 75" | [Rn]sf6d7s" | [Rnlsred 7= | [RrlSF7s | [Rn]Sf7s | [Rn]Sf8d7s" | [Rn]8F7s | [FrlSt 7 | [Ro)sf'7s’ | [Fn]sf'7s | (Re]&i" 7 | [Rr]ST s
3 54 6543 LEEE] B545 LLEE] i 4 43 3 3 3 32

7 Acincids \ Ac | Th|Pa| U |Np|Pu|Am|Cm|Bk | Cf | Es | Fm|Md|No
(1050 1011750 1.7j1230 154|112  19.07(637 10,540 19.81994 13.7|(1340) 1354 p & o = %

* 11]3\880 * 13 * 14 pB18 *14 |3000 * 1.3 [3236 * 13 * 13 3100 * - I - - - il * . o -

2000 ChemGlobe (hitp:fichamglobe. tsx org)




Rules for the handing of reagents and solutions:-
1. Select the best available grade of chemical for analytical work.

2. Replace the top of every container immediately after the removal of
reagent, do not rely on someone else to do this.

3. Hold stoppers of reagent bottles between the fingers, stoppers should
never be set on the desk top.

4. Unless specifically directed to the country, never return any excess
reagent or solution to a bottle. The minor saving represented by the return of
an excess is overshadowed by the risk of contaminating the entire bottle.

5. Again, unless specifically directed otherwise, do not insert spoons,
spatulas, or knives into a bottle containing a solid chemical. Instead, shake
the capped these are used wherever possible in analytical work. Some
suppliers label their products with the maximum limits of impurity allowed
by these specifications, other print the actual results of analyses for the
various impurities.



Quantitative Analysis:-

The quantitative chemical analysis is a scientific method to determine the
absolute or relative abundance of a chemical substance in a sample.

Volumetric Analysis (titrimetric analysis):-

Chemical procedure used for determining the concentration of a gas
(evaluated or consumed) in some reactions and solution by measured of it is
volume A known volume of a solution of unknown concentration is reacted
with a known volume of a solution of known concentration (standard
solution). The standard solution is delivered not usually from a burette so
the volume added is known. This technique is known as titration. Often an
indicator is used to show when the correct proportions have reacted.
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The term ‘titrimetric analysis’ refers to quantitative chemical analysis carried
out by determining the volume of a solution of accurately known concentration
which is required to react quantitatively with a measured volume of a solution
of the substance to be determined. The solution of accurately known strength
is called the standard solution, see Section 10.3. The weight of the substance to
be determined is calculated from the volume of the standard solution used and
the chemical equation and relative molecular masses of the reacting compounds.

The term ‘volumetric analysis’ was formerly used for this form of quantitative
determination but it has now been replaced by titrimetric analysis. It is
considered that the latter expresses the process of titration rather better, and
the former is likely to be confused with measurements of volumes, such as those
involving gases. In titrimetric analysis the reagent of known concentration is
called the titrant and the substance being titrated is termed the titrand. The
alternative name has not been extended to apparatus used in the various
operations; so the terms volumetric glassware and volumetric flasks are still
common, but it is better to employ the expressions graduated glassware and
graduated flasks and these are used throughout this book.

The standard solution 1s usually added from a long graduated tube called a
burette. The process of adding the standard solution until the reaction is just
complete is termed a titration, and the substance to be determined is titrated.
The point at which this occurs is called the equivalence point or the theoretical
(or stoichiometric) end point. The completion of the titration is detected by
some physical change, produced by the standard solution itself (e.g. the faint
pink colour formed by potassium permanganate) or, more usually, by the
addition of an auxiliary reagent, known as an indicator; alternatively some
other physical measurement may be used. After the reaction between the
substance and the standard solution is practically complete, the indicator should
give a clear visual change (either a colour change or the formation of turbidity)
in the liquid being titrated. The point at which this occurs is called the end point
of the titration. In the ideal titration the visible end point will coincide with the
stoichiometric or theoretical end point. In practice, however, a very small
difference usually occurs; this represents the titration error. The indicator and
the experimental conditions should be so selected that the difference between
the visible end point and the equivalence point is as small as possible.

mmol standard solution = mmol unknown solution
M]_ * V]_ = M2 * V2

Wit.
M1*V1 = MWL *1000

meq standard solution = meq unknown solution
Ny *Vy = Ny * V,



Wt.
N1*V1 = ————
Eqwi 1000

Primary standard solutions:-

Primary standard solutions are used in analytical chemistry. Including
dissolving, a primary standard is typically a reagent which can be weighed
easily, and which is so pure that its weight is truly representative of the
number of moles of substance contained. Features of a primary standard
include:

High purity (more than 99.98%)

They have known formula and molecular weight

They are non-sensitive to atmospheric oxygen

High Stability (low reactivity for temperature, light, and dust)
High solubility (if used in titration)

High equivalent weight

Non-toxicity

Ready and cheap available

Should have high molecular weight for weighing errors are
minimized

Secondary standard solutions:-
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Secondary standard solutions are a solution that is not stable in its own
form, and must first be standardized before being used. A good example of
this is NaOH, sodium hydroxide is a secondary standard because it absorbs
the moisture from the air than react with CO, in air to form Na,CO3 and its
concentration wills changes. Features of

Secondary standards include: Influenced by atmosphere/environment

1. Concentration change over time
2. Usually powerful reactants
3. Usually cheap & easy to use
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1//Acid—base titration:-It is acid react with base to obtain salt

and water:-

Acid + Base ———Salt + Water

An acid-base titration is the determination of the concentration of an acid or
base by exactly neutralizing the acid/base with an acid or base of known
concentration. This allows for guantitative analysis of the concentration of
an unknown acid or base solution. We must be chosen a suitable _indicator ,

the equivalence point of the reaction, the point at which equivalent amounts
of the reactants have reacted. The point at which the indicator changes color

Is called the end point.

Indicator color

Indicator pH | Acidity medium Basics medium

Methyl orange (M.O) 31-44 Red Yellow
Bromocresol Green 3.3-45 Yellow Blue

Methyl Red (M.R) 4.2-6.3 Red Yellow
Bromo Thymol Blue 6-7.6 Yellow Blue
Phenol Red (P.O) 6-8 Yellow Red

Cresol Indigo 7.4-9 Yellow purple
Phenol Phthalin (Ph. Ph) 8-9.8 Colorless Red
Thymol Blue 8-9.8 Yellow Blue



http://en.wikipedia.org/wiki/Titration
http://en.wikipedia.org/wiki/Quantitative_analysis_(chemistry)
http://en.wikipedia.org/wiki/Acid
http://en.wikipedia.org/wiki/Base_(chemistry)
http://en.wikipedia.org/wiki/Solution
http://en.wikipedia.org/wiki/PH_indicator

