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Notes .

: | ‘CHROM 3362 v
L Calculatlon of the retentlon time of the “alr peak” m gas chromatograms B

‘ On _gas chromatograms deterrmned by an 1omzatlon detector the ‘air peak”;'}
- does not normally show up due to the fact that oxygen and. nitrogen are not ionized
under the conditions used. Knowledge of the retention time correspondmg to the ‘air -
o peak” is: necessary when .chromatograms are to be compared, when the: ad]usted
retention time is to be calculated, or When certam parameters, such as the partltlon*,
rat1o, are to be calculated. : L
It is possible to inject a low molecular we1ght hydrocarbon, preferably methane, E

. ‘and then take the retent1on time for methane as the retention time for the ‘‘air peak"
‘.However, methane is more or less soluble in almost all stationary phases, and the
- method is therefore only apphcable if the retention times to be corrected are large m' :
""companson with the retention time of the “‘air. peak” RN -
o PETERSON ‘AND HIrscH! have pubhshed a method for the calculatlon of thefi
retentlon tlme or distance of the “‘air peak’’ ut1hzmg the fact that a stralght line -
j,'relat1onsh1p exists’ between the logarithm of - the ad]usted retention time and the"-"
. ‘number of carbon atomsin the members of a homologous series, which' ‘have to ‘be
‘l."equally spaced with respect to carbon numbers. The method does not glve the reten- .
~“tion time of the ‘‘air peak’’. directly, but the difference between this and an- ancillary - -
“line ‘put. arb1trar1ly in the chromatogram. GoLD? has’ pubhshed a method w1thout the?if}-‘fj’
.. above-mentioned restrlct1on with' respect to carbon’ numbers, but’ his. equat1ons for."
the determmatlon of the ‘air. peak“ can only be solved by success1ve approx1matlon I

method for the calculatlon based on the. fact that a stralght lme relat1onsh1p exxstsﬁ L
(gbetween the loganthm of the adjusted retention time and the Kovats index of the
-'l-ivf‘_members of a homologous series. The method is similar to that of PETERSON AND",‘:,;_‘
-"HirscH?; but it gives the position of the “‘air peak” directly and utilizes the retention: -
" times: of the hydrocalbons otherwise used for the calibration w1th regard to. Kovats A
;,';mdex, we therefore beheve our. method to be of mterest D S .

: ir, Theory S RRE A ' : ER : : ;
“The: Kovats mdex for a normal alkane is deﬁned as the number of carbon atoms‘ o
1-_"'1n the alkane mult1p11ed by 100, and the linear relatlonslnp between the logarithm of
,'lj-fthe ad]usted retention time or distance and the Kovats indicés for three normal.‘"**'
- alkanes with equally spaced numbers of carbon atoms mlght therefore be represented"

."‘f.by the_‘followmg equatlons

log (t1—ta) = m-z-100 + g
_,_og (ta—ta),—m (2 + b)-100 4 7
‘. og (ts—ta) = m-(z2 + 2b}- o +q
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¢, = the unadjusted retention time or distance for the n-alkane with z carbon
atoms; :

t, = the unadjusted retention time or distance for the n-alkane with z 4~ b
carbon atoms;

t3 = the unadjusted retention time or distance for the n-alkane W1th z -+ 2b
carbon atoms;

{a = the retention time or distance for the ‘‘air peak”.
m = constant;

g == constant;

b = a whole positive number.

If we subtract eqn. (1), from eqn. (2), we obtain:
log (t2a — ta) — log (t1—t4) = m+ (2 + b): 100 —m:2:100 +bq —q

or.
ta

(4)

t1 —la
If we subtract eqn. (2) from eqn. (3), we obtain:
log (t3 — ta) — log (t2 — tg4) = m+ (2 4 2b) <100 — m+(z2 + b):-100 + g — ¢
or: '

log — = m b 100
t"— a

tg—ta ' ’ : . (5)

Eliminating m-+b-100 from eqn. (4). and éqn. (5), we obtain:

to—ig ta— g

— = lo
tl—"ta gt'_’_'—— ta.

log

or.
to — g tg — tg

(6)

ti—ta to—tla
From eqn. (6) we obtain:

o2 — t1t3
by o e TS '
a 2tz 21 Za _ o (7)

Examples : : -

Four determmations onaz2mI1/8in. diameter stamless steel column With 10 %
squalane on Gas Chrom Z, mesh 80-100, mounted in a Perkin Elmer F-rx with a
pyrolysis attachment at an oven temperature of 50°, have given the results shown
in Table I.

Two determinations on a 3 m 1/8 in. diameter stamless steel column with 10 %
Carbowax 20 M terephthalic acid on Gas Chrom Z, 80-100 mesh, mounted in an
Aerograph 204 at an oven temperature of 130°, have given the results shown in
Table I1.
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TABLE I
DETERMINATIONS ON THE SQUALANE COLUMN
Run Retention distance (cm)
No.
n-propane n-butane n-pentane “air peak"’ methane
¢ : ly ts ta
1 0.6t 0.80 1.29 0.49 0.52
2 0.65 0.82 I.29 0.55 0.58
3 0.64 0.80 I.32 0.57 0.60
4 0.63 0.8t I.32 0.53 0.56
TABLE II
DETERMINATIONS ON THE CARBOWAX COLUMN
Rur Retention distances (cm)
No.
n-decane n-dodecane n-tetvadecane '‘aiy peak’’ methane
I 1.78 2.91 5.88 1.09 I.I4
2 1.77 2.94 5.96 1.03 1.08
Conclusions

It is believed that the method presented here for the determination of the
retention time or distance of the ‘“‘air peak’’ might prove to be an easy and accurate
way of obtaining this information, if the results are to be expressed in Kovats indices.
Furthermore, determinations of this kind might prove to be of value in comparmg
different gas chromatographs with regard to ‘‘dead volumes”’
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