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USE OF ALUMINA COLUMNS IN CHROMATOGRAPHY 

David Kritchevsky and Eugene Co Jorgensen 

Radiation Laboratory and Department of Chemistry~ 
University of California, Berkeley* 

May 22, 1950 

ABSTRACT 

A general technique for preparation, grading and use of alumina in 

chromatography is outlined • 

(*) The work described in this paper was sponsored by the Atomic Energy 
Commissiono 
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USE OF ALUMINA COLUMNS IN CHROMATOGRAPHY 

David Kritchevsky and Eugene C .. Jorgensen 

Radiation Laboratory and Department of Chemistry~ 
University of California~ Berkeley, Califo * 

The theory and general practice of adsorption chromatography has been 

thoroughly covered in several books (12 2) .. The exact procedure which is to be 

followed in alumina chromatography has never been outlinedo For persons be-

ginning to use alumina columns~ the procedure to be followed is usually· arrived · 

at after much trial and error and considerable expenditure of time. This report, 

while it contains nothing new2 is an attempt to systematize the most popular 

current techniques for preparation of alrunina 2 testing and cl:iromatographic pro= 

cedures .. 

A. Preparation and Grading of Aluminaz, - The adsorptive capacity of alumina 

increases as the water adsorbed decreases. Thus2 the adsorptive capacity can be in~ 

creased by heating the material to high tempe.r.atures. .The following conditions have 

been developed to _give alumina of varying adsorptive strengths (3). · 

(*) 

(1) 

(2) 

(3) 

I ., Heat small portions to glowing in an .iron po~. Shake vigorously 

throughout heating. Cool in desiccatoro 

The work described in this paper was sponsored by the Atomic Energy Commission. 

Strain2 "Chromatographic Adsorption Analysis2 " Interscience PUblishers, Inc.~ 
New York~ New York~ 1945 .. 
Zecllnmeister and Cholnoky2 "Principles and Practice of Chromatography," John 
Wiley and Sons~ Inc • .9 New York,9 New Yori.9 1943. 
D©li\illma10Jl and Schodder, Ber .. .> l42 73 (1941). 
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II Cover bottom of iron vessel with aluminao Heat 4=6 hours with 

shaking., CooL Expose to air.IJ in a thin layer.ll for 30 minutes. 

III = As IIo Expose to air for an hour or shake in moist air. 

IV e,.:'cr;d V = As II., Shake in moist airo 

It might be pointed out that commercially available alumina {Merck or Alcoa) is ~. 

entirely satisfactory.\) so long as the material is of uniform adsorptive strengtho 

GenerallyD aluminas of strength II=III are adequate for most work., 

The alumina is graded by measuring the strength of adsorption of various 

dye~o The dye solutions are prepared by dissolving small amounts of the dYe in 

ether=benzene 48L A column of alumina 10 x 1.,5 em. -is nsedo Ten m.l., of the dYe 

solution is added and eluted with 20 ml., o£ the s.olv.ent mixtureo The following· 

table summarizes the resultsg 

Activity I II III IV v 
Solution No., 1 1 2 2 3 3 4 5 

Position on A c D E F 
Column B D E 

A A c c ]) 
.. ·-

Filtrate B A c 

A = p=Methoxyazobenzene D ~Sudan Red 

B = Azobenzene E = p=Aminoazobenzene .•, 

C = Sudan Yellow F -= p=Hydroxya zobenzene 

R., §J~ of Columnz = Generally3 a column which has a length to width ratio 

of l5gl is desirable. 
. . 

The weight ratio of alumina to substance to be chromatographed 

should be about 308lo These ratios are empiricalo 
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Co Qglumn Preparation g = It is desirable to construct glass columns having a 

stopcock at the bottom for ease in packing and to enable the operator to stop the 

flow of eluent whenever necessaryo 

A convenient manner of' preparation of the column is the following~ A wad of' 

glass wool:, which has previously been soaked in the .f.irst solvent to .be used~ is 

packed into the bottom of the columna The solvent .is poured .in to more than the de

sired height and the dry alumina is slowly poured in o During alumina addition~ the 
' ' ' 

colu..mn is constantly tapped (a rubber stopper at the end of a rod is very convenient) 

to insure unifor~ settling of the alumina o After the required amount of alumina has 

been added another wad of glass wool or cotton is used to cover the alumina; this 

helps to keep the column moisto . 

Do .I!a,2J.e of Solvent Strengthsg = In order of decreasing eluting power (4) o 

Water 
Methanol 
Ethanol 
Propanol 
Acetone 
Ethyl Acetate 
Ethyl Ether 
Chloroform 
Methylene Chloride 
Benzene 
Toluene 
Trichloroethylene 
Carbon Tetrachloride 
Cyclohexane 
Hexane 

Eo · Useful Procedureg = The substance to be chromatographed is dissolved in 

~ a small amount of the initial solvent (the least polar is preferable) J> placed on the 

column and elutedo The common solvents are petroleum ether.)) hexane.\) benzene, ethyl 

• 
ether~ ethyl acetate.)) chloroform and methanoL These should be prepared in pure, 

(4) Claesson.ll Arko Kemo Mineralo ocho Geolo.ll ~.ll Noo 1.\l 1946o 
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anhydrous state before usingo Generally9 one does not change abruptly from one 
- ' 

solvent to another~ but proceeds gradually through solutions of the two, eogo~ 

petroleum ether!! then petroluem ether=benzene 9gl» 8g2ooooooldoooobenzene$ benzene-

ether 4d9 etco The material being chromatographed and the amount being eluted die-•,_ 

tate which mixtures to useo 

The size of cuts may vary with each experiments usually with Oo5=2o0 gmo of 

substance9 it is advisable to take 25=50 mlo cuts into tared flasks. After evapora

tion of the salven~ the flask is weighedo When the amount eluted falls below 10% 

of the amount placed on the. column it is customary to change solvents o · 

In a series of cuts having the same melt.ing point» j_f a mixed melting point 

of the first and last cut shows no depression, the fractions may be combinedo In 

some instanc;es it is necessary to rechrorra tograph a fractiono In such a case9 the 

cuts and solvent ratios must be more closely reguJ.a~edo 

Pressure (gentle) may be used to hasten the flow, but it must be carefully 

regulated and used throughouto 

The column must never be allowed to become dry in the course of any single 

experimento 

Fo Separation of Organic Compoundsg = The following scheme is indicative 

of the type of separation one may expect~ considering the functional groups in

volved and the activity of the alumina used (5)o 

(5) Brockmann» Angewo Chemo 3 22» 199 (1947)o 
• 
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ROOOH 
v 

tROH. R-= Azobenzene residUe 

IV 

tRNHOOCHJ 

Roman= Numeral Ac.ti vi ty · 

E ... Separable 
III t ·-· :> < Non-separable 

RNHCOPhenyl 
III 

tRNH2 > 
. .; .. , ,,. 

< ROCOCH3 
III 

tRCHO 

II 
IRCOOCHr--< ROOCH3 

II 
IROOOPhenyl 

I 
tRN ( CH3)2 >-<,RNCJ:2 

tROCH3 
I 

XRCl • < RCHJ >--< RH 

',, 
· G.. Possible Applications to Paperg = The preceding techniques might be 

easily adapted to a more rapid analytical method using alumina impregnated filter 

paper (6,7) .. Whatman No. 54 filter paper is cut into strips and dipped into a 
• 

solution of aluminum sulfate~ 65 g/L~ and drained. The pap~r is then soaked in 

'• 2 H aqueous ammonia and washed under a running tap £or 5 hourso It .may be dried 

• 
(6) Datta, Overell and Stack=Dunne, Nature.v ~ 673 {1949). 

(7) Datta and Overell3 Biochem. Jo, ~' xliii (1949) .. 
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at room temperature or at 1400 C$ the adsorptive capacity is increased by storing 

over phosphorus pentoxideo The standard Brockmann dyes m~y be used to measure the 

.adsorptive strengtho 

A general technique for preparation, grading and use of alumina in chroma- J 

tography is outlinedo 
/li 

.. 
'. 

\ 
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