he can

THIN LAYER (HROMATOGRAPHY-
+  Qualitdtive amwsil,\naiviaual (omponents 0+ a mixture can be identitied as each has a different retardation factor.

« TLC can be used o compare a tnown sample with an unknown sample inthe same conditions. Same r¥ value = Same substance.
The S 1§ @ very abforbent material bonded to glass ov a plastic support, i-e aluminium oxide. The abjorbent material has many micro-
stopic plater o (ncrease SR fov @ large feparation Of the mixture.
* The MP i the chosen folvent.
The solvent will travel up the SP due to capillavy detion— the process o+ a liguid £lowing through a narrow Spaceopposite +o gevidy
*  The mixture will desorb into the solvent and +ravel up with it / will readily dissolve (nto thot +ype ofseivent, depending on
QY

olaridy wiich will oHed Jolubility

o Paviiciey wore aracted 0 the SP move Slower while parkicley wmove atracied 40-+he MP move fa fre
« Retardation fator '(:k“:mr? value- the distance the chewical has moved tompared 40 +he disiance the solvent hag moved.
RE = distance travelled by compound < The RE i§ Charactevistic to a substante witha GIVEN absorbent material
distance travelled by solvent front AND mobile/stationany phase system. (same cond itions) s
© Nax B I8 2 - Subsiance moves at same vate s fen. «* &E value of @ Substante if not+ wnitant,depenls on wondiion. ’ i
V4 0f O — Subsance dog) not move SO 0ViQin. i:v\‘z;is.i':vg?':nlﬁl'selulﬁe&{ ST SnSnD e 4 :

«  Solvent carvies tomponents at dif Yode) depending on Hheir polarity i

o DUl N pure Cowmponents ot the mikture iepevat(ng along +we 41ass Shde f/ g
\‘I\f’%’%' < b ImTl

6RS (HROMATOGRAPHY | W‘B@% ¥ *\L_;;

- Wsed $or small organic molecuies 1hat can withGand high emp- :

R glass or metal looped column is +he SP. A unreactive cavviergas 1§ the MP —» neon, nitrogen, heliuvm

o The Jample is vaporised and injected imo a machine and the cavrier gay (MP) pushe) italong a long+hin column (3P).

« RS the somple pagies through the injivument, the ompovients ineract with the §0 whilit being swept forwayd by+he gas.

_» low BP,high volatility, weakindermoleculdr forag .

o Smaller particies /thoje that adierb onto the (P least exit the (olumn £rs

o \arger particle)[those that adio b onto the SP most exit

« fetentiondime: (R+)+ime 1t ‘akes for the compownd Jsolwie 40 pass through e chromatogyaphy olumn. -

L, @t cn identiy the components 0F O WiXTUYR 0l they will e difierent

The height and area 0% e CAYOMEQVam peak produced can alio be used o deteymine the Conen+ration 0f an

ONQIYYE TN 0 WMiXTUVR. The UNENOWN analye Wit be run by 0 Set 0% sgrandards of kwown Contewtration,

then omparing i45 hergnt On the peak of the grap\a Y0 +he othey substances. Quavtiave Onatsis.

o R4 05 affected oy the olvertt gaS (twe 9asthat pushes the analyte thvough)

« Rt 1S affected oy the solvent the analyte if dissolved into.

.% for GC 0 be an effective analytical technigue, the gas and Solvent need to be the fame for +he entire
experiment, and must be +he same for the standards L Evown) oS well as the awnalyte (unknown).

. etenhion Yime depends on their Volatility, &P ond molecular magj.

the Column last |

High - Perfoymance Liguid Cavomatography - HPLC
. used for largev organic wolecules and Hhose Hhat are unstable 40 heat ,because it has no oven.

« The stationary phase column is shortey than +he one used in GC.

. Liguid acts as the mobile phase, not gas. fmmwe

The same analysis process i§ used : Rt values are used to identify compounds, standards (known) are
vun 4o confivim the identity (same Rt), and a calibration curve (vsing known amoaunis) IS used +o determing

e amount 0f Subshance present. Voitne snoe { m

. packed with silica beads to increase SA in tube, wl I _ngﬂ*
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f o Yatioy W

whwrt
E o draw o line on ¢
o 1he (UpsHa
GrEntratio

destrming the (Upstar

€s th

(mol

n, ne
nd/,

l|n9
rap’




e You measure the distance +he chemical/spot has wmoved compared 1o the distance the

solvent has moved . This is called the R¢ value, or gefardation factor.
The Rf is Charactevistic for a particular substance with a given absorbent and solvent

tationary/ mobile) system.
. \lf : the ratio of the solute/compoun
(determined by The solvent front).

Ly RE = distance travelled by compound .
distance travelled by solvent front ] T|

+———— Solvent front

b el
et

L]
de distance travelled to the distance +he solvent travelled

Paper Chromatography

Application s 4
« TLC can be used to compare a known sample with a unknown sample 1 : .
in the same conditions. o
« If the Rf valueS are the same, then the Substancesare the same.
Gas Chromatography — 6C :
e Thi¢ is a technique used for small organic molecules that can withttand wigh tempevatuves
Wl o pote”

.2 blood alcohol levelcare measured by ¢C

o The sample is injected int0 the wachine and gos (mobile p
column (stationary phase)

o Smaller particles and those that and

out the columnfirst.
e Larger particles and those that adsovb onto the stationavy phase the mo st

o The cavrier gas used IS very unveactive like vitrogen, helinm and neon.
Rt : (retentionime) the time it takes for the compound/solute 0 pass Through e chromatography

hase) pushes it along a t+hin,\on9g

+hose +hat adsorb onto the stationary phase the least come

4
e glass column

come out last.

column.

b Rt can also weasure how much analyte is present, by running the unknown analyte by a known set of
standards and comparing the height of the peak on the graph 1o Other subSiances.

Retention Time
« RS affected by the solvent gas (the gashat pushes the analyte thvough)

« Q¥ iS offected by the Solvent +he analyte iS dissolved into.
% for GC 10 be an effective analytical fechnigue, the gas and Solvent need to be the (ame for +he entire

experiment, and must be the same for the ctandards L kvown) s well as +he awnalyte (unknown).

TENTATIVE IDENTIFICATION OF UNKNOWN COMPOUNDS
T e i N e Sample Wz heated o vaporise SubsTance.
Gas flow Injector

regulator ~ port
Detector

1 ‘
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o v howan 2
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and increase

(urtace Tension

+ surfacetensjon : A measure of the force required 4o break Ov Stvetch +ne surface of a liquid Y ™’
o watey has an unusually wigh surface +ension for i+ molecule size due o +the velatively wigh aHraction
of +he wotey molewules +o each other (cohesive forces) thvough a web of hydvogewn bong

Due to Strong conesive forces in woater all water moletules o pulling/a H-rachnq eaw other equally.
The water molecules 0n the surtace do not have +he Sawe Lorces pulling

on them (as+here are none ‘above’ +hew ) fo they are pulled nwards. This
cveates indernal pressure ag allsides are being pulled in, forcing the liquid

10 _become as Small gs possivle . If +he ST is highenough,a liguid can Sustain i+s form

o0 RIS :
Wader forms round Sha pes ° pulled inwards. Despﬁe Definition of surface tension
gmvl-h‘ : the attractive force exerted upon the surface molecules of a
liquid by the molecules beneath that tends to draw the
surface molecules into the bulk of the liquid and makes the
liquid assume the shape having the least surface area

vapour Prefsure

e Waoter hal a low vapour presfure meaning that theve arefew gas$ molecules exevting downward pressure
on the liquid water.

L This is because ot the strong hydrogen bonding, So less liquid molecules are able 40 evaporate as easily
ond become gas.

*  Vapour pressure can only be measuved in a clod (orHainer.

*  When evaporation rate = condension rate «% an eguiliprivm

Density
* In most compounds the particies move closer togethev @S they gt Colder and +hen Solidify. Howevey watey is

Most dense at 4% as the watev wiolecules ave packed closest together at +his tempevaiure.

Wadey is .. %
° most dense at+ 4% ot d Q ‘J
Contracts wnkl 4 Ceted) @ c‘*Q%
o contvacis unthil 4% : / \ '
° ° D \\\?f? 2 (c)gg
Expands from 4°c 10 0° brioaeatoan Tt
el Al IR

< lce is about |07 |ess dense than water at 4°¢
L When water reaches 0°c it becomes locked ina crystalline lattice with each molecule bonded +o0 a maximum 0§ fouy

pavinevs As ice starts 4o meH, Some hydrogen bonds break and some watey moleules can Slip closer t0gether than
they can while in +he ice/solid State.

Universal Solvent

* Water fovms agueous Solutions when o solute dissolves in i4.

* Universal solvent because many subsrances will dissolve in i+ due +o ifs polarity.
* SubStances that readily dissolve Into water ave hydrophi)ic.

* A solute may form fon-dipole,dipole-dipole oy hydvogen bonding with watey. % ‘kN

HYDROPHILIC
+ loniccompounds dissolve in watey

0‘,

Nat(s) Na‘(aq) + CI (aq)
dcossiation o Nacl whilst

* Wolav woletules ave generally water soluble
NO attvaction 1o polav Sides dissolving \n water.
HYDROPHOBIC £ I 3 oo
* Non-polar compounds generally don’t dissolve in watey " " "o e Ditscit = Disscsiuion
Salt Water r Water
Dissolvingand Disotiating 2= ..il'".l"’“
* Digsociation is a process wheve q compound feparaies into 2 ov move parts. L“,, LS 1 {f e

€a. N04 dissolves into 2 NO, molecules. 0:N-NO, 5 200,
. l;ussolvmq (dissolution) i +he process ot Particles of a Substance move into 1he solvent. May or may not involve
iSSociation.



WATER AND ITS UNIQUE PROPERTIES

Weter and Bonding

« Water has several unique properties
Strong covalent bonding: with the H an
Dispersion forces between water wolecu
Hydrogen bonding vetween H and 0 on differ

dve 10 the several tupes of bonding that exist in it
d 0 — intramolecular bonding

les — intermoleculay forces

ent wolecules — infeymolecular forces

Wadey Properties
- Unusual melting and boiling points
. unusual density in solid and liguid phases
« Surface 4ension
good solvent

(Cohesion
. cohesive forces : the attractive forces that cause molecules in the same substance 10 stick’ together and

maintain a cevtain shape of the liquid

watev is extremely coneSive

» Hudrogen bonds ave relatively strong

. Each water may be bonded 10 as many as fouy othey molecules at the same time.

Produces Surface tension Concave Convex
meniscus |

meniscus

Water Mercury

Rdhesion
- adpesive foyces : the attractive forces between wolecules of diffevent substances.

- When adnesive forces > cohesive forces a meniscus can be forwed.

- Menjscus: the curve in the upper surface 0f a liguid close to the surface of the container ar anothey
object, caused by surface tension.

L, o water meniscus is formed because water molecu!s are attvacted to the molecules in the wall 0f the
qlass beaker, The water moletwules touthing the glass will cling to it, and Since water likes 40 Stick
togethey, othev watey moletules cling +o the outev ones alveady +ouching the alass, fovming a
meniscus +ha+t i concave Shaped.

Capillary RAction

« capillayy action : Water rising ina narrowtube against the force ot gravity.

+ important for lie, as it allows planis 1o take water up trom voots to leaves

+ Wwotev is attvacted tothe glass by adhesive fovces awnd wmoves up along the glags. The vest of the
watey 15 pulled up with those water molecules due 10 Cohesive fovces.

Heat Capacity
* Woter has mul+iple hydrogen bonds thus a | arge awmouwnt OF heat enevay is vequived to cause
molecules ¥ move faster and raise the tewipevatuve of the water.
* Vevy important fov life
° Prevents ocean from £ree3nqg/boiling
o allows cells 10 +unction at a wide vange of tewmperatuyes,
* Cohesive forces:attractive forces between the same type of pavticies.




