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The conversion of relative retention data into Rx, units 

Retention data, which may be relative to any compound, may be converted into Rze 
units1 provided the relative retentions of at least four rt-paraffins are included. Where 
retentions of H-paraffins are not included the direct conversion is not possible. How- 
ever, it would not be difficult for the authors, to determine Xpo values under similar 
column conditions. 
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Published relative retention data fall into four types depending upon the nature 
of the “log plot” for the n-paraffins : 

Case I. The correct dead volume is taken (Fig. x). 
All the points fall on a straight line if the correct dead volume correction is 

applied. The value for rt-nonane can be obtained by extra- 
value is unity in Rx0 units-the value for the original standard 
and all other data converted. 
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or interpolation. This 
can then be calculated 

Fig. 3. Fig. 4. 

Case 2., Correct dead volume but random scatter (Fig. 2). Reflects poor technique 
or apparatus- data not worth conversion into IL,, units. 

‘Case 3. Dead volume correction too small -as’ if measured from the point of 
injection ‘(Fig. 3). The correct dead volume can,be obtained by graphical linearization 
of the “log plot” or as outlined in the&bpaperl. The Rm values can then be calculated 
as in case I. 

Case 4. Dead volume correction too large- as if measured from the air peak 
(air has a significant retention”) (Fig. 4). The correct dead volume is obtained as for 
case 3. 
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TABLE I 

THE CONVERSION OF l<ETENTION DATA RELATIVE TO %?-PENTANE INTO &, UNITS 

20 o/o by weight stationary phase on Chromosorb It, Go-50 mesh, length 4 m, temperature 50~. 

Strbsfnllcc 
Di-isodceyl D i-2-ct/wl/lc.~yf 
plltknlnte scbkatc 

Silicortc oil 
DC zoo Apiczotr L 

Ethane 0.0013 0.002 I - - 
Propane 0.002g 0.003s 0.0054 0.002s 
?z-Butane 0.0078 o.ooss 0.013 0.0077 
?2-Pentane 0.02 I 0.022 0.030 0.022 
?z-Hexane 0.05G 0.061 0.073 0.052 

n-Heptane 0.145 0.156 0.175 0.141 
*z-Octane 0.386 0.399 0.416 - 

2 -Methylpropan c 
2-Methylbutane 
2-Methylpentanc 

0.0056 0.0066 0.0099 0.0051 
0.016 0.017 0.024 0.015 
0.043 0.044 0.057 0.03s 

Ethylene 
Propylene 
IsobLltcne 
But-I-ene 
Imlzs-But-2-ene 
cis-But-a-ene 
Pent-I-ene 

o.oorg 0.002 I 0.0025 0.0012 
0.0034 0.0040 0.0054 0.0027 
0.0083 0.0090 0.012 0.0065 
0.0083 o.oogo 0.012 0.0065 
0.011 0.011 0.014 0.0083 
0.012 0.012 0.016 o.oog2 
0.02I 0.022 0.02 7 0.017 

Hex-I-ene 0.059 0.05s 0.066 0.046 
trans-Pent-2-ene 0.026 0.026 0.032 0.02 I 
cis-Pent-2-ene 0.027 0.02s 0.034 0.022 
tram-Hcs-2-ene 0.065 0.066 0.075 0.052 
cis-Hex-a-ene 0.072 0.072 o.os3 0.057 

Propadienc 0.0056 000062 0.0072 0.0038 
But-r,g-Gene 0.01 I 0,OI I 0,016 0.0072 
2-Methylbut-r,3-cliene 0.030 0,03 I 0,03 I 0.021 

Acetylene 0.001s 0.002 7 0.0027 0.0010 
Propyne 0.0063 0.0056 O.OOSI 0.0036 
But-I-yne 0.014 0.014 0.014 0.0072 

Carbon diosidc 
Neopcntane 
Iso-octane 

0.0013 0.002 I 0.0022 0.0010 
o.oogo o.oogG 0.014 0.0076 
0.143 0.141 o.rG7 0.123 

TABLE II 

THE CONVERSION OF RRTENTION DATA RELATIVE TO ?Z-PENTANE INTO &, UNITS 

20 o/o by weight stationary phase on Chromosorb 13, 60-So mesh, length 4 m, tempcrdurc 100~. 

SItbstarlce Di-isodecyl Di-,o-cthylhexyl Silicone oil 
plrtkalate scbacntc DC ,000 Apiesorr L 

Ethsne - o.ooGo - - 
Propane 0.007s 0.02 1 0.019 - 

n-Butane 0.019 0.024 0.03 7 0.02 I 
12-Pentane 0.041 0.04 7 0.069 0.046 
ut-Hexane 0.093 0.103 0.136 0.100 
+Heptane 0.210 0.223 0.264 0.2 16 
n-Octane 0.455 0.46s 0.512 o-463 
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e-Methylpropane 
a-Methylbutane . 
z-Methylpentanc 

O.OIj 

0.033 
0.073 

0.019 
0.039 
0.082 

o.ozg 
0.059 
0.107 

0.015 

0.037 
0.078 

mhylene 
Propylene 
lsobutcnc 
But-I-ene 
tmm-But--L-me 
ces-But-e-enc 

0.0029 
0,0087 
0.020 
0.010 
O.OZJ 
0.027 

0.004s 
0.01 I 
0.024 
0.024 
0.029 
0.03 I 

o.oogj 
0.019 

0.033 
0.033 
0.037 
0.043 

0.003 I 
o.ooS7 
0.019 

0.01g 

0.023 
0.CXIg 

Pent-r -em 0.040 0.050 0.067 0.039 
Hex-I-enc 0.093 0.104 0.123 o.oS7 
t~wozs-Pent-z-cne 0.044 0.053 o.oGg 0.047 
cis-Pent-a-cm 0.047 o.ojg 0.075 0.049 
t mm-Hex-2 -enc 0.103 0.115 o. I39 0.100 
cis-Hcs-z-ene 0.109 O.I?Z 0.147 o.roG 

Propaclienc 0.015 0.01g 0.026 0.013 
But-r,3-client O.OZJ 0.030 0.043 0.02 I 
z-Methylbut-x,3-diene 0.054 0.061: 0.064 0.049 

Acctylcne 
Propync 
But-I-ync 

0.004s 
0.015 
0.033 

0.0072 
0.020 
0.034 

0.OI.I 

0.024 
0.040 

0.0034 
0.014 
0.021 

Benzene 0.230 0.13 -S 0.205 0.115 
l-01uc11e o.gs1 O.JGj 0.403 0.~60 
Ethylbeneenc 1.13 I.09 o. 79s 0.504 
p-Sylene 1.19 1.2z o. 798 0.553 
nr-Xylenc I.29 I.22 o. 798 0.563 
o-Xylene 1.55 1.46 0.915 o.Ggr 
Isopropyl benzcnc 1.76 1.67 I. IS 0.773 

Cyclopcntanc 
Methylcyclopcntane 
Cyclohcsanc 
Methylcyclohesane 

0.077 
0,139 
O.ISI 
0.307 

0.070 
0.093 
0.30 1 
0.466 

0.095 

0.2 I_1 

0.109 

0.274 

0.039 
0.076 
0.159 
0.353 

0.086 
0.140 
O.lS7 
0.30s 

0,110 
0. rGS 
0,216 
0,331 

Methanol 
Ethanol 
n-Propauol 
,wDutanol 

O.OJG 
0.077 
0.171 
0.392 

0,059 
O.OJ9 
0,107 
0.219 

Propan- -01 
Butan-z-01 

o.ogs 0.oS.j 
0.228 0.1Go 

tert.-Butanol 
teal.-Pentanol 

0.132 

o.zgg 

o.ogr 
0.*9.5 

Acetaldehyde 
Propionaldehyde 
wButyraldehyde 
n-Valeraldehydc 

0.034 0.040 
0.067 0.061 
0.144 0.117 
0.319 0.?,g1 

0.067 
0.139 
o.rg7 
0.320 

0.035 
0.05s 
0.077 
0.20 2 

0.039 
0.1 IO 

O.O*~O 
o.os7 

0.01 I 
0.038 
0.090 

0.21 3 
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TABLE II (contiwed) 

Acetone 
Butan-Q-one 
Pentan-2-one 
I-Icptau-3-one 

Methyl acctatc 
Ethyl acetate 
12-Propyl acetate 
w-Butyl acetate 

Diethyl ether 
Di-isopropyl cthcr 
Di-gz-butyl ether 

Carbon diosicle 
Ncopentane 
Iso-octane 
Water 

o.osg 0.071 0.075 0.03s 
0.175 0.151 0.133 0.099 
o-336 0.297 0.264 0.19s 

I .4s - ox.77 0.497 

o.os7 0.079 0.104 0,047 
0.150 0.141 0.165 0.08s 

0.309 0.295 o-317 0.178 
0.649 O.&G 0.61s 0.384 

0.051 o-o.53 o.oGg 0.041 
0.101 0.10s 0.133 0.077 
0.854 o.grz o.s40 0.700 

- 0.004s 0.011 o.ooe4 
0.02 1 0.026 0.043 0.020 
0.1gG 0.2 19 0.361 0.19s 
0.124 0.086 0.144 0.1zg 

As an illustration (see Tables I and II) we have cc:nvertecl the retention data of 
SCHOLLY AND BRENNER~, which were measured from the air peak with gz-pentane as 
standard. Corrections to the dead volume have been applied where necessar_v. 
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Relative detector response in gas chromatography 
IV. Ethers and acetals 

The investigation of the relative detector response of a thermal conductivity detector 
to organic compounds of various types is continued with a study of the relative 
responses to aliphatic and cyclic ethers, and to aliphatic and cyclic acetals. MESSNHR 
et aZ.1, using helium as the carrier gas, found that the relative detector responses to 
aliphatic ethers increased with an increase in molecular weight and it has been shown 
previouslys-4 that, for other homologous series, there was such an increase in relative 
detector responses when nitrogen was used as the carrier gas. 


