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5. Summary

The subject  of  s tandard isat ion is  in t roduced as the select ive rest r ic t ion
of  the possib le types oÍ  a  product  and the mutual  in terchangeabi l i ty  of
the ef fect  o f  the i tems produced.  l ts  appl icat ion to the chemical  industry
resul ted f i rs t  o f  a l l  in  s tandard isat ion of  the methods for  measur ing product
character is t ics.  For  essent ia l  o i ls  for  the assessment  of  the composi t ion,
which u l t imate ly  determines the product  character is t ics,  the method oÍ
choice is  analys is  by gaschromatography.  Standard isat ion of  th is  method
of  analys is  is  the subject  of  th is  s tudy.
The gaschromatographic  analys is  resul ts  e i ther  in  a f ingerpr in t ,  used for
assessing ident i ty  and pur i ty  of  an o i l ,  or  in  the determinat ion of  the
propor t ion of  a  speci f ied component .  The content  of  the concept  " Í in-
gerpr in t "  is  d iscussed.  In  f ingerpr in ts  peak ident i ty  is  not  important ,  i t  is
the pattern that counts. Representation of that pattern in standardised
form is  recommended.
Reviewing the advantages and disadvantages of the dif Íerent systems to
descr ibe posi t ions in  a chrornatogram one may conclude that  the reten-
t ion index,  a l though being a re lat ive system, is  the best  su i ted.
lmportant  in  gaschromatography are the concepts of  resolut ion and polar-
i ty .  Expressions for  the resolv ing power are rev iewed and for  s tandard isa-
t ion purposes the German def in i t ion is  preferred for  i ts  s impl ic i ty .
Wi th regard to the concept  of  po lar i ty  i t  is  s tated that  the sequence oÍ
e lut ion and the separat ion is  a resul t  o f  the in teract ion between the
compound and the whole of  the column between in ject ion point  and detec-
tor  entrance and not  so le ly  of  the stat ionary phase.  Af ter  having pointed
out  the d isadvantages of  the Rohrschneider  polar i ty  system the concept
of  the a lkane index of  the column is  developed on base of  the Pierot t i
equat ion for  the act iv i ty  coef f ic ient .  For  s tandard isat ion purposes the
alkane index is  re jected because of  the d i f f icu l ty  of  i ts  assessment  and
i ts  rest r ic t ion to isothermal  operat ion.
As a pract ica l  approach the observat ion was used that  on a non-polar
co lu rnn  compounds  e lu te  in  sequence  o f  bo i l i ng  po in t  and  no t  i n  sequence
of  molecular  mass.  By re lat ing a compound by i ts  boi l ing point  to  a
hypothet ica l  normal  a lkane wi th the same boi l ing point ,  i t  is  re lated a lso to
the molecular  mass of  that  a lkane.  The polar i ty  factor  of  a  compound is
now def ined as the quot ient  of  the molecular  mass of  that  hypothet ica l
normal  a lkane and that  of  the compound.
Simi lar ly ,  by way of  the retent ion index,  the polar i ty  factor  due to the
interact ion of  the compound wi th the column is  def ined as the quot ient  of
the molecular  mass of  the hypothet ica l  a lkane wi th the same retent ion index
as the cornpound and of  the molecular  mass of  that  compound.
For  a cer ta in co lumn the in teract ion polar i ty  factors may be calcu lated
from the compound polar i ty  factors us ing a quadrat ic  equat ion.  The polar-
i ty  factor  of  a  co lumn is  now def ined as being equal  to  the in teract ion
polar i ty  factor  in  the event  of  the compound polar i ty  factor  being one.
The coef f ic ients of  the quadrat ic  funct ion are ca lcu lated f rom the reten-
t ion ind ices of  the components of  a  test  mixture,  consis t ing of  l imonene,
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acetophenone, l inalol,  naphthalene, l inalyl acetate and cinnamic alcohol.
The resolution of the column may be found Írom a specified pair oÍ
compounds of this test mixture. Linalyl acetate is used to check possible
decomposit ion propert ies of the column.
This system of the polarity Íactors is explored and its use discussed.
Finally the standardisation oÍ the whole procedure is laid down in a draft
standard, together with a draft for determining a speciÍied component.
Applications of gaschromatographic analysis are given in the form of Íin-
gerprints Íor several oils and also discussed are the results obtained on a
number of essential oi l  samples
A table of retention indices of some constituents of essential oils concludes
the study.
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