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FECS

¢ Analytical Chemistry is a scientific
discipline that develops and applies methods,
Instruments and strategies to obtain

Information on the composition and nature of
matter in space and time.
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Qualitative analysis
Quantitative analysis
Structure analysis
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Inorganic analysis
Organic analysis
Pharmacological analysis
Water analysis

Food analysis

Elemental analysis
Industrial analysis
Forensic analysis



Routine analysis

Referee analysis

Chemical analysis

Instrumental analysis
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Statement of Problem

_

Calculation and Evaluation




1.1.1

e Nature of sample ? Analyte? lon?
Molecules? Function group? ...

e Qualitative or quantitative?
e How much object (sample) ?
e Matrix of composition?

e Single or multi-component?

e Time available?

e Sample supply repeatedly?

e Destruction or non-destruction?
e Look for acontinuous system?
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1.1.2 Sampling

J object or bulk matter)

-




Lot

Sample unit

Gross sample

Sub sample

Test sample

Analysis



s i ®@ &4 &

Form cone Pour on apex Flatten Reform cone Pour on apex

Repeat as
often as
necessary

Flatten Reform corn Pour on apex




(mm)

(mm)
3 6.72 80 0.177
6 3.36 100 0.149
10 2.00 120 0.125
20 0.83 140 0.105
40 0.42 200 0.074
60 0.25




W — W . %100
; b
WS: (kg) Wmax:
b 0.2
®
My = kd °
Mg kg K

0.05~ 1 kg.mm-2 d:

mm

)



10
mm  k =0.2 kg/mm?,
Mo =kd 2=0.2 x 102= 20 (kg)
mo=20kg k=0.2kg/mms,

6 ,
Mo =kd 2=0.2 x 3.36 = 2.26 (kg)
1 20 x 0.5 =10 (kg)
3 20 x 0.5%= 2.5 (kg) = 2.26
3




1.1.3 Sample pre-treament



NH,SO, )
HCI, H,SO,, HNO,, HF

NaOH Fe Mn Ni

K,S,0, KHSO,
Na,CO; NaOH Na,O,



NEWOR

- CrO,~

. Fe Mn



enrichment




1.14 determination




(>1%)

(<1%)



1.1.5 Calculation

*mS
Fe Cu C H O P N

{ NH,, NO;, N,Ox,
NO,, N,O,



Calculation

g, = 0.5643 Wp, = 96.43 %

ug/g,ng/g



Calculation

mol / L
mol / kg
% mg/m)
% mg/Vs)
Ng/ Ng)
mg/L,ng/L,ng/L



1.2.1 chemical analysis

_|_ >
Analyte Reagent Product

> gravimetry

>

volumetry, titrimetry



o

HCI
Mg
O

> Fed*




1.2.2 instrumental analysis

>
> spectral analysis
> electroanalysis

> chromatography




KMO,

method



®
No.
ng /L

1 5.00 0.045
2 10.0 0.093
3 20.0 0.140
4 30.0 0.175
5 40.0 0.236
§) 0.200

0.400
0.300
<< 0.200
0.100
0.000

0.0

y = 0.0056x + 0.016
R* = 0.984

10.0 20.0 30.0 40.0 50.0
ug / mL)




1.2.3

0.19% ~0.2 %

1% ~ 2%

1% ~100%

<19% ~




~

S kR W= e

sensitivity
precision
bias

accuracy

limit of detection

limit of
determination

selectivity

dynamic range

Costs of investment

Duration of analysis with
regard to personnel costs

Special safety precaution

Costs of installation,
housing

Degree of training of
operator because of salary

Sample throughput
Costs of reagents



S=dy/dc









1.3.1
1.3.2
1.3.3
1.3.4
1.3.5

EDTA AgNO,

n, n(A) mol, mmol,
M, M(A) g.molt!
cCn C(A) mol.Lt mol/L



1.3.1 Titrimetry | T
aA+bB = c¢cC+dD

: End point
N







:1 NaOH HCI
Zn EDTA
2 \ Al
EDTA + AI°* ——>AlI-EDTA + EDTA

20 70 EDTA
KMo, Ca

,




K,Cr,0,  Na,S,0,

Cr,05 +S,05 =<

3x(l, +2S,05 ——21" +S,0¢8)




OH™ +H*——H,0

H,Y? + M™ — MY+

Ce* +Fe’t — 5 Cedt + Fe?t

Cl- +Agt ——>AgCI{




1.3.3

>99.9 %)

H,C,0,.2H,0

KHC¢H,O, H,

Na,CO; Na,B,0O,
EDTA Zn Cu CaCoO
As,0; Na,C,0,

AgNO, NaCl



3.4
n, n(A) mol, mmol,
M, M(A) g.molt!
cCa C(A) mol.Lt mol/L
Na(mol)  n,(mmol)
V(L)  V(mL)

Ma (9)
M 4 (g.mol ™)

n (mol) = c(mol.L )V (L) |nx (mmol) = c(mol.L )V (mL)

ca(mol.L™) =

Na (Mol) =




Titer

Tag, T AB) A B
A titrand B titrant
Tag  Cs
aA+bB = cC+dD g /fmL »%/mL
T (Fe/ K,Cr,0,)=1.00 % / mL mL K,Cr,0;
Fe 1.00 %0
T (Fe/ K,Cr,0,)=1.00g/ mL mL K,Cr,0,

1.00g Fe



1.3.5

1  Na,B,0..10H,0

HZO 2H,BO; + 2H4BO4

oo oo,

1Na,B,0,.10H,0 2 2H,BO; ~ oH*

Nyer = 2nNazB4O7.1OH2



V (mL)




Ma (9)
W =)A% = —2 27« 100%
W=)A% = @) °

N (mmol)M 4 (g.mol™)
- m, (9) x1000

% ng (MMol)M A (g.mol™)
- m, (9) <1000

% Cg (MOl.LH)V (ML)M A (g.mol ™)
m, (9) <1000

x100%

x100%

x100%




Fe, Fe,0,, Fe;0,
V(K,Cr,0,) =31.62mL, Fe

2 0.4500 g,

. Fe ) Fe3+ Fe>*
(1) Fe05 | s ) e - 2 Fe?*
Fe;0, 3 Fes*

6Fe’" + Cr,05 +14H" — > 6Fe®" + 2Cr>" + 7H,0

A NEe = 6Nk cro0.

3 Fe,05 2 1K.Cr0;  Np o =3Nk cro.

2 Fe;0, 2 1KCr0;  Npeo =2Ng cro

T (a/ b)C M . W AIK,Cr0, VK, Cr0, 1
AB = A

1000 M,

6Fe 2 1K,Cr,0,




M( Fe ) = 55.847, M(Fe203) = 159.69, M (Fe304 ) = 231.54

3C« cro,Mpe0.  3x0.01667 x159.69
Fe,04/K,Cr,0;, — W -
= 0.007986(g/mL)

TFeZOglKZCrZO7VK2Cr2

O, 0
WF6203 — - X 100 /0
S

_ 0.007986x31.62 1000/ _ ER 190
= 2ENOD X SLD2 }100% = 56.12%




K,Cr,0O, 0.020 mol.L* Na,S,0,
+0.1%

=6 MNa,s,0,Mk,cr0,

1
6 (CV)Na28203 M K,Cr,O,
- 1000

%(o.ozo x 25) x 294.2

1000
- 0.025(g)

~0.0002
0.025

Er x100% = 0.8%

250 mL
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