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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. 

The Natural Rubber Producers’ Research Associatiosz, M. 13. EVANS 

Welwym Garde95 City, Herb. (Great Britni~~) J. l?. SlWTH 

1 M. 13. EVANS AND J'. I?. SMITH.J. CJrvon2ato,o., 6 (196.1) 293. 
? J. F. SMITH, Nctlztw, 193 (rg6a) 679. 
3 I?. SCHOLLYAND N. BRENNER,&OC. an,d IMaw. Symposium ME Gns CJwonzatogvqpJty, Academic 

Press, New York, 1939, p. 263. 

Received January roth, I#Z 

,I. C1wow2ntog., 8 (1961) 541-544 

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. 
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Ex$erimental 

Gas-liquid chromatography was carried out using the apparatus described previously2. 
Nitrogen was used as the carrier gas at a flow rate of approximately 33 ml/min, and the 
bridge current w&s IOO mA. Under the conditions used no reversal of peaks was ob- 
served for any of the compounds studied. 

The aliphatic ethers, which were either obtained from commercial suppliers or 
were prepared by standarcl methods, were finally purifiecl by fractional clistillation 
from potassium hyclroside pellets. 

TAULE I 

KELATIVl% DETl%CTOR RESPONSE TO ETHIERS AND ACETALS 

A tiplmtic ethevs 
Di-ethyl ether 
N-Butyl methyl ether 
Di-22-propyl ether 
IX-isopropyl ether 
wButy1 ethyl cthcr 
wButy1 wpropyl cthcr 
.Di-12-butyl ether 

Cycl,ic ethers 
‘I’ctrahyclrofuran 
Tctrahydropyran 
x,3-Diosan 
1,4-Diosan 
Furan 
:!-Methylfuran 
z,S-DitnethylELlrall 

A ZipJtntic ncetuls 
Dimcthyl acctal 
Ethylal 
Methyl propylal 
Dicthyl acetal 
wPropyla1 
Ikopropylal 
Ethyl propylal 
Di-?2-propyl acctal 
Di-isopropyl acetal 
wButyla1 
Isobutylal 
wPropy1 propylal 
Isopropyl propylal 
Di-qz-butyl acetal 
Di-isobutyl acctal 

Cyclic acetals 
I, 3 -Diosolan 
o,-Metliyl-I,3-diosolsti 
4-Methyl-1,3-diosolan 
z,z-Dimethyl-1,3-diosolan 
z-Ethyl-1,3-diosolan 
z-Methyl-z-ethyl-x,3-diosolan 
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The aliphatic acetals were prepared by standard methods and were purified by 
fractional distillation from potassium metal. The diosolans were prepared by the 
method of LUCAS ANT) GUTHRIE~ and were purified by fractional distillation from 
potassium metal. 

Rescclts and discztssion 

The rel,ative detector responses to a number of aliphatic and cyclic ethers and aliphatic 
and cyclic acetals are sho\vn in Table I. 

An esamination of these results shows that there is, in each homologous series, 
an increase in relative response with an increase in molecular weight. The increment 
for each CH, group is approsimate$ 7 22 units of response for aliphatic ethers, 21 units 
for the methylfurans, 31 units for the aliphatic acetals. These increments are similar 
to those founcl for other homologous series 6. The increment for the diosolans is only 
II units per CH, group. 

It is also found that, in the aliphatic ethers and acetals, there is a decrease in 
relative response to isomeric compounds with an increase in chain branching. This 
decrease in relative response is similar to those found previously for isomeric alkyl- 
benzenes3 ancl for isomeric aliphatic esters”. 
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Separation and identification of amino acids by 
two-dimensional paper chromatography 

The separation and iclentihcation of amino acids present in a mixture have been 
carried out by paper partition chromatography using several different solvent 
systemsl. In each solvent system certain amino acids have Rp values that are so 
similar that it is often difficult to distinguish them, This difficulty has been overcome 
to a certain extent by subjecting a mixture of amino acids to two-dimensional chro- 
matography, using a clifferent solvent system for each dimensionl-6. For this purpose, 
the mixture containing the unknown amino acids is generally applied to a filter paper 
sheet near one of its corners. After running a solvent through the paper sheet in one 
direction, it is dried and a second solvent is run through it in a direction at right 
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