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Analytical Chemistry

« What is the nature of analytical chemistry?
 What is the target field of analytical chemistry?
 What is the general type of analytical chemistry?
v’ qualitative

v’ quantitative

 What is the method types of analytical chemistry?
v volumetric

v' gravimetric

v electrical charge

v’ spectroscopy
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Fields Could be Applied
iIn Analytical Chemistry

Biochemistry
Inorganic Chemistry
Organic Chemistry

Biology

Botany Physical Chemistry Physics
Genetics Astrophysics
Microbiology Astronomy
Molecular Biology Biophysics

Zoology

Geology Enginecring

Geophysics Cvil
Geochemistry Chemical
Paleontology Electrical
Palcobiology Mechanical

‘\ /

Environmental

Sciences e 3
Ecology Medicinal Chemistry
Meteorology Phanmacy
Oceanography Toxicology

Agriculture

/'\gmnol‘n)' Materials Science
Animal Science Metallurgy
Crop Sci'cnce Polymers
Food ‘Sc|cm:¢ Social Sciences Solid State
Horticulture
Sl Sotas Archeology
SO dCence /\mhropolog)‘

Forensics
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Keyword of Goals in Analysis

Separation; isolation

Purification

ldentification

Determination: qualitative & quantitative
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Keywords in Analysis

 To analyze
« Assay: action of analysis
* Analyte: sample to be analyzed.

« Sampling: small mass/volume which is homogenous:
v represents the bulk sample
v in the same composition of the bulk sample
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Classification of Analyses by Sample Size (Scale)
&
Classification of Constituent Types by Analyte Level

Sample Size Type of Analysis -
>01g I Macro | 2 —
0.01t00.1g Semimicro E e
0.0001 t0 0.01 g Micro T,i_ —
<10* g Ultramicro F
Ultramicro
Figure 8-1 Classificarion of analyses 0.0001 0.001 001 0.1
by sample size. Sample size, g
Analyte Level Type of Constituent i
1 to 100% [ Major | -
0.01 (100 ppm) to 1% [_Minor ]
1 ppb to 100 ppm Trace 2 Teace
'—
< 1 ppb Ultratrace -
Figure 8-2 Clasification of | ppbs | ppm 0l % 100 %
constituent types by analyte level. Analyte level
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= |Flow Diagram for
'* Quantitative Analysis

or
Qualitative Analysis

[F3 ]
sample soluble s
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Flow Diagram for Analysis

Method: accuracy, time & money

specific

selective

Acquiring the sample:

provide accurate representative sampling

Processing the sample:

preparing lab samples: manner of analyte/ substance
replicate samples

Eliminating interferences

Analysis step: determine substance

Calibrating & measurement

Calculating the results: significant digits & rounding data
Evaluating the estimation of reliability of results
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Keywords to Introduce
Reagents & Reactants for Analysis

 Reagent grade
« Standard grade:
v primary standard grade

v'Reference Standard (RS)

v secondary standard grade
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Labwares for Analysis

* Volumetric flasks F

e Buret

o Volumetrigmpipette
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Chemical Techniques in Analysis

Washing
Transferring

5
A Figure 212 (a) Washing by decan-
® tation. (b) Transferring the precipitate.

Decanting: decantation
Filtering: filter paper; sintered glass

Ignition

Figure 2-11 Adaptos for filtering 15




Folding a Filter Paper

© )

©

Figure 2-13 Folding and seating 2 filter paper. (a) Fold the paper exactly in half and crease it firmly.
(b) Fold the paper 2 second time. (c) Tear off one of the comers on a line paralld to the second fold.
(d) Open the untomn half of the folded paper to form a cone. () Seat the cone firmly into the funnel.
(Fy Moisten the paper slightly and gently pat the paper into place.
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Typical Pipet (Sampler or Pro-pipet

Tolerances, Class A Transfer
Pipets

Capacity, mL Tolerances, mL.

0.5 £0.006
1 *0.006
2 £ 0.006
5 +0.01

10 *0.02

20 +£0.03

25 £0.03

50 £0.05

100 +0.08

Range and Precision of Typical

Colo ﬂ
c:de' .
Ground
: n'ngxn
-
) )
(€ y y
Disposable Figure 2-17 I :al pipets :
U (c) P ) ipet.}§) Eppendort |
s ~Folin pipet,
(a) (1 } lambda pipet
TABLE 2-2
Characteristics of Pipets
Type of Available
Name Calibration* Function Capacity, mL Type of Drainage
Volumetric D Delivery of fixed volume 1-200 Free
Mohr ™ Delivery of variable volume 1-25 “To lower calibration line
Serological ™ Delivery of variable volume 0.1-10 Blow out kst drop**
Serological ™ Delivery of variable volume 0.1-10 “To lower calibration line
Ostwald-Folin ™D Delivery of fixed volume 0.5-10 Blow out fast drop**
Lambda Tc Containment of fixed volume 0.001-2 Wash out with suitable solvent
Lambda ™ Delivery of fixed volume 0.001-2 Blow out last drop®*
Eppendorf ™ Delivery of variable or fixed volume 0.001-1 “Tip empticd by air displacement

*TD, 1o deliver: TC, to conzain,

**A fromed ring near the top of pipets indicates that the st drop Is to be blown ous.

Eppendorf Micropipets
Volume Standard
Range, pL Deviation, pL
1-20 <0.04 @2 pl.
<0.06 @ 20 pL.
10-100 <0.10 @ 15 pL
<0.15 @ 100 pl.
20200 <0.15 @ 25 pL
<0.30 ¢ 200 pl.
1001000 <06 @250l
<1.3 @ 1000 pl.
500-5000 <3 @1l0mkL
<3 @S.0mL
17



Automatic pipet: Sampler

2G Measuring Volume 87

Ovptal dugiay

Figure 2-18  (a) Variable-volume
automatic pipet, 100=1000 ul.,

At 100 pL, accuracy is 3.0%, and
precision is 0.6%. At 1000 ul,
accuracy is 0,6%, and precision is
0.2%. Volume is adjusted using the
thumbwheel as shown. Volume

shown is 525 pl.

Moty Baledo.

(b)
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Manipulating a Buret Stopcock

Weten

b \@g(
y

(a) by

Owdes )

Figure 2-20 Typial volumetric

Figure 2-19 Burets:
(a) fJ-\KVb(‘.ld valve, flasks.

) Teflon vals Figure 2-23 Recommended method
) on valve,

for m'.mipul;uing a buret s.mpcuck.
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eading a Buret Stopcoc

Figure 2-21  Reading a buret.
(a) The student reads the buret from
a position above a line perpendicular
to the buret and makes a reading
(b) of 12.58 mL. (c) The student reads
the buret from a position aleng a line
perpendicular to the buret and makes
a reading (d) 0f 12.62 mL. (¢) The
student reads the buret from a position
beloso a line perpendicular to the burct
and makes a reading (f) of 12.67 mL.
To avoid the problem of parallax, buret
13 3 } 1.4 bc m-‘ldt P g |,
along a line perpendicular to the buret,
as shown in (¢) and (d).
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