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Chromatographic Data

CHROM. 5732

The calculation of standard retention indices and their associated errors

In an earlier paper! we. discussed the calculation and use of “standard” reten-
tion indices, obtained from boiling point data using a formula similar to that of
KovATs?, for the prediction of retention indices and the characterization of stationary
phases. Because the boiling points of the n-alkanes are known it is possible to pre-
calculate standard retention indices over a wide range of boiling points enabling
standard retention indices of compounds of known boiling point to be read from the
table. Such data are contained in Table I for compounds with boiling points from
that of hydrogen to that of n-heptadecane, in 0.1° increments. This table was pre-
pared using an IBM 1130 computer programmed in Fortran IV,

In our original paper we based the system on the Celsius scale of temperature.
Since then we have obtained slightly better agreement with observed. results for
alkanes on non-polar stationary phases using the Kelvin scale, A comparison of the
two systems is given in Table I1. Table I is based on a Kelvin temperature scale but
the Celsius equivalent is given in the right hand column for convenience:

Accuracy of standard retention indices

The error (asy") in the standard retention index (74"*) of a compound y, may be
calculated from errors (app) in measured boiling points of y (BPy), and of the C,
normal hydrocarbon ( BP,) and Cy_, normal hydrocarbon ( BP.,) as follows:

100 (a + a +a,, )
L BP, BP, BPy

Iy = (BPpt) — (BPg)

where
| BP, < BP, < BPp,,

Usually higher boiling points are less accurately known than lower ones and
this leads to a considerable variation in the magnitude of errors. Thus

(a) For compounds whose boiling points lie between methane and ethane and
whose boiling point is known with accuracy similar to these (4-0.005°) a;* is 4-0.016
index units. "

(b) For compounds between n-tetradecane and #-pentadecane (where the ac-
curacy is +0.1°) a;" is 4-1.75 index units.

Table III contains the boiling points used in the calculations in Table I, their
accuracy and the values of # for each pair of hydrocarbons (¥ = BP,,y — BP,). The
values for n#-alkanes higher than n-heptadecane are included for comparison. It can be
seen that the increase in boiling point per methylene group is too small and erratic to
make the calculation of standard retention indices worthwhile in this region.
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D30 CHROMATOGRAPHIC DATA (1972)

TABLE 11

COMPARISON OF STANDARD RETENTION INDICES CALCULATED USING TWO BOILING POINT SCALES
(°C AND °K) WITH EXPERIMENTAL VALULS

Class Compound 1*(°C) AIsquar I' (°K)  AI''squa

(100°C) (100°C)
Alkanes 2-Methylbutane 494 +17 479 + 2
2,2-Dimethylbutane 549 + 8 544 + 3
2,3-Dimethylbutane 573 + 2 570 -1
2-Methylpentane 579 + 1 576 — 2
3-Methylpentane 586 0 586 o
2,4-Dimethylpentane 644 +13 643 +12
2-Methylhexane 674 + 6 672 + 2
2,3-Dimethylpentane 674 4+ 1 672 — 1
3-Mecthylhexane 680 + 2 679 + 1
3-Ethylpentane 685 - 4 684 — 5
2,2,4-Trimethylpentanc 703 -+ 4 703 “+ 4
2-Methylheptane 771 + 6 770 + 5
. 4-Methylheptane 774 + 5 773 + 4
.3-Methylheptane : 777 + 3 776 + 2
o 2,2,5-Trimethylhexane 795 + 16 795 -+ 16
Alkenes Pent-1-ene - 495 +21 482 - 8
2-Methylbut-1-cne 496 — 4 487 —13
2-Methylpent-1-enc 561 —18 556 —23
. 4-Methylpent-1-cne 561 410 556 "5
trans-4-Methylpent-z-enc 564 4+ 7 559 -+ 2
Hex-1-ene 587 + 7 583 -+ 3
" 2-Methylpent-2-ene 593 . - 7 504 — 6
S - Hept-1-ene 684 4+ 1 683 o
Cyclic alkanes Cyclopentane =~ 548 —27 542 —33
Methylcyclopentane 612 —24 613 —25
Cyclohexane - 644 —30 642 - . —32
... Cycloheptane . . 776 —36 774 —38
Cyclic alkenes - - Cyclopentene S . 532 —24 527 —29
" 3-Methyleyclopent-1-ene 604 — 5 Go6 -3
. 1,3-Cyclohexadicne 047 —15 645 —15
Cyclohexene 652 —28 650 —30
1,4-Cyclohexadiene 660 —40 658 —42
1-Methylcyclohex-1-ene 743 —24 742 —25
Cycloheptatriene 770 — 4 7069 — 5
' 1,3-Cyclooctadicne 871 —22 870 —23
Aromatic " Benzene 642 — 6 G40 — 8
Toluene 747 —11 746 —12
Ethylbenzene 844 — 4 843 - 5

Styrene 879 + 3 879 + 3
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TABLIE 111

D3z

BOILING POINTS USED IN THE PREPARATION OF TABLE I, THEIR ACCURACY AND ASSOCIATED

VALULES OF ¥

Compound Boiling pointt Accuracy v
°C °K

Hydrogen —250.14 13.98 -4 0.005

0,767
Methane — 182.48 90.64 -+0.005

0.939
IEthane — 88.63 184.49 -4-0.005

0.441
Propane — 44.5 228.62 -0,05 '

0,440
n-Butane — 0.5 272.62 +o0.05

0.305
n-Pentane 36.0 300.12 -+ 0.05

0.320
n-Hexane 68.0 34T.12 -+0.,05

0.304
n-Heptane o8.42 371.54 4-0.005

0.271
n-Octanc 125.5 398.62 +o0.05

0.253
n-Nonane 150.80 423.92 --0.005

0.233
#n-Decane 174.1 447.22 -£o.05

0.209
n-Hendecane 195.0 468.12 -Lo.05

0.213
n-Dodecane 2106.3 489.42 +4-0.05

0.267
n-Tridecane 243.0 516.12 40.05

0.095
n-Tetradecane 253.5 520.62 “+o0.1

0.170
n-Pentadecanc 270.5 543.62 “+o.1

0.165
n-Hexadecane 287 560.12 0.5

0.16
n-Heptadecane 303 576.12 0.5
n-Octadecane 306 579.12 -}-0.5
n-Nonadecane 330 603.12 -o.5
n-Eicosane 327 600.12 -+-0.5
n-Heneicosane 363 636.12 +4-0.5

& T'rom ref. 3.

Urey Radiochemical Laboratory,
University of Auckland,

Auckland (New Zealand)
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