Chemical Separations

Distillation
Solvent Extraction
Chromatographic
Theory

Liquid Chromatography
Affinity Chromatography
Field Flow Fractionation

Supercritical Fluid

Gas Chromatography Chromatography

Chromatography

Components partition between two phases.

Stationary phase : dose not move
Mobile phase : dose move

Solutes are separated due to difference in
how they interact with the two phase

- Packed column Electrophoresis
- Capillary column
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Paper chromatography %

Stationary phase: Water that is tightly bound to the cellulose structure and fill
interspaces of the paper fibers.

Mobile phase: Any solvent (also known as a developing solvent) that is partially
miscible in water. Choice of the solventwill depend on the nature Pa p er c h ro matog ra p hy
of the substances to be separated. Often, a mixture of two or
three solvents is required. L b
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https://www.youtube.com/watch?v=ZCzgQXGz9Tg

Thin layer chromatography
TLC = adsorption chromatography in which samples are separated Separ‘aﬁon of Food Dyes

based on the interaction between a thin layer of adsorbent

and a selected solvent. by Thin Layer Chromatography (TLC)

Stationery phase: A thin layer (250 um) of an adsorbent attached on a plate
Mobile phase: Selected solvent(s).

solvent front

Separation of Plant Pigments by Thin Layer Chromatography (TLC)
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Paper Chromatography - Chemistry Experiment with Mr Pauller.mp4
Paper Chromatography - Chemistry Experiment with Mr Pauller.mp4

distance travelled by compound
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Separation of Plant Pigments
by Column Chromatography (CC)
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Column
Chromatography

Demaonstration
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httE:llwww.Eulube,comlwatch’»‘v:lth NGO
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Thin-Layer Chromatography (TLC).mp4
Thin-Layer Chromatography (TLC).mp4
Column chromatography demonstration.mp4
Column chromatography demonstration.mp4

Gas Chromatography
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1 BLOOD ALCOHOL
Phase: BP20, 1.0pm film
Column: 25m x 0.32mm ID
Initial Temp: Isothermal, 60°C
Deteclor. FID
Sensitivity: 64 x 1012 AFS
Injection Mode:  Split
1. Acetone
2. Ethl Acetate
3. Methanol
4. iso-Propanol
5. Ethanol
6. n-Propanol
Part No. 054442
0 MINUTES 6
8/11/2016 N
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High performance liquid chromatography
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High performance liquid chromatography

Normal Phase

Reversed Phase

Stationary phase

Polar (silica gel)

Non-polar (C18)

Mobile phase

Non-polar
(organic solvents)

Polar
(aqueous/organic)

Sample movement

Non-polar fastest

Polar fastest

Separation based on

Different polarities
(functionality)

Different
hydrocarbon content
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High performance liquid chromatography
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High performance liquid chromatography

Injection systems

A very common approach is the use of sampling
valves and loops.

sample sample
| vent vent
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solvent solvent
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/ - Injection
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HPLC is a technique in analytic chemistry used to separate

1e components in a mixture, to identify each component, and to quantify each component.
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HPLC - High Perfermance Liquid Chromatography - for beginners simple animation - HD.mp4
HPLC - High Perfermance Liquid Chromatography - for beginners simple animation - HD.mp4
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lon Exchange Chromatography

http:/Awww.
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lon Exchange
Chromatography

 Basic Separation Principle:
Exchange equilibrium between ions in solution
and ions (of the same charge) held by surface
bonded functional groups

lon Exchange
Chromatography

¢ Cation Exchange
- Sulfonic acid  -S0; (H*)
— Carboxylic Acid

¢ Anion Exchange

— Primary Amine - NH;*(OH)

— Tertiary Amine

Mobile Phase

* Cation Exchange -H*

* Anion Exchange -OH-

* pH is controlled with a Buffer Solution
-e.g. HCO;/CO;~
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http://www.separations.us.tosohbioscience.com/ServiceSupport/TechSupport/ResourceCenter/PrinciplesofChromatography/SizeExclusion/
http://www.separations.us.tosohbioscience.com/ServiceSupport/TechSupport/ResourceCenter/PrinciplesofChromatography/SizeExclusion/

Stationary Phase — lon Exchange Resin
SOy Na* SOy Na' SO5 Nat
—CH,—CH—CH,—CH—-CH—CH,—CH—CH,—CH—CH,—CH—CH,—CH—
—CH,—CH—CH,—CH—CH,—CH—CH,—CH—CH,—CH—CH,—CH—

SO5Na* SO5Na*
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GE Healthcare
Life Sciences

Separation in lon Exchange Chromatography depends upon the

reversible adsorption of charged solute molecules to immobilized
groups of opposite charge.

8/11/2016
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lon Exchange Chromatography —
General Characteristics

¢ In general, ion exchangers favor binding of ions
with:
- T charge
e 3*>2+*>1*
- | hydrated radius
e H*> Li* > Na* > K* (p. 174)
* H* bound least strongly b/c hydrated radius is
highest
— 1 polarizability

55
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Low-salt
elution
buffer

/- High-salt
elution
buffer

Fraction number or
volume of eluent

Fractions sequentially collected

Protein concentration

Sample mixture
Chromatography
column

http://bricker.tcnj.edu/tech/BIOL311chromatography.htm
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The Principle of Ion Exchange Chromatography.mp4
The Principle of Ion Exchange Chromatography.mp4

Gel-Filtration Chromatography

MECHANISM
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DETERMINATION OF URIC ACID IN GERMINATED
BROWN RICE BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY

Chromatographic condition:

The HPLC procedure has been developed for the determination of
uric acid in germinated brown rice. For the separation conditions, a
reverse-phase column hypersil ODS, 5 pm (4.0 x 250 mm), an
isocratic elution system of methanol/water (10:90 v/v) at the flow rate
of 0.70 mL min'L. The photodiode array detector was set at 292 nm.
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Principles of gel filtration chromatography- size exclusion chromatography.mp4
Principles of gel filtration chromatography- size exclusion chromatography.mp4
Principles of Chromatography.mp4
Principles of Chromatography.mp4
http://www.hplc.co.uk/homeframe.htm
http://www.hplc.co.uk/homeframe.htm
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x 3 Determination of vitamin A and vitamin E in rice and bran by
" ) high performance liquid chromatography
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Determination of Gallic acid and Caffeine

in tea by High performance Liquid

Chromatography
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