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TERPENOIDS 

EXXXV. EVALUATION OF POLYESTERS AS STATIONARY PHASES IN 

GLC COLUMNS* 

13. V. BAPAT, 13. 73. GI-IATGE AND S. Co I3HATTACHAIiYYh 
National Chemical Labovatovy, Poolza (Tdia) 

(Received Dcccmber 22nc1, 1965) 

In previous communicationsl on the evaluation of the 
phases we have reported the results of the investigation on 
different I,w-dicarboxylic acids,, HOOC-(CH2)n-COOH, _. 

polyesters as stationary 
polyesters derived from 
-ranging from malonic 

acid (92 = 1) to I,z6-hexadecanedicarboxylic acid (12 = 16) with diethylene glycol. 
It was observed that the number of methylene groups in the acidic fragment of 

the polyester has a profound influence on the retention time, on the basis of which a 
clear arithematical relationship was developed. Retention time was found to be an 
integral characteristic of the number of methylene groups between the two groups 
of the acidic fragment of, the polyester. 

It was then felt desirable to determine whether a similar relationship would 
hold good if a change was brought about in .tlle glycol fragment of the, polyester, 
keeping the acid fragment unchanged. The present work deals with this investigation 
and other related matters. 

A series of polyesters were synthesised from adipic acid (constant acid fragment) 
..ancl I,w-glycols, HO-CI-12-(CH2)n-CH2- OH, ranging from ethylene glycol to 

I,I~-pentadecanediol. 
In this series of polyesters, it was observed that a change in the number of 

methylene groups in the glycolic fragment also similarly influenced the degree of 
separation of compounds in GLC analyses, In order to have a clear idea of the be- 
haviour of these polyesters, three more series of polyesters were synthesised. 

(I) Ethylene glycol (constant) and succinic acid, adipic acid, sebacic acid. 
(II)’ r,S-Pentanediol (constant) and succinic acid, adipic acid and sebacic acid. 

(III) Hexadecane-x,16-dicarboxylic acid (constant) and I,+butanecliol, I,IO- 
decanediol, and r,q+pentadecanediol. 

Several terpenic and a few non-terpenic compounds were analysed on GLC 
columns using these polyesters as statipnary phases with very interesting results 
which are dealt with in the cliscussion. 

EXPERIMENTAL c 

t’k 
i. The modified Griffin & George Model MI<-11 VPC apparatus has 

described in our earlier communicationi. 

* Communication No. 573 from the Nation4 Chcmiw.1 I,aboratory, Poone-8, 

been used as 

India. 
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’ 
Pre$aration~ &ad geiicral pio#wties of the poljesters 

The preparation ‘was krried out according to the previously described probe- 
dure’, with minor ‘modifications”, The polyester derived from ethylene glycol ,:and :: 
adipic acid is a viscous liquid, while that derived from 1,4-bulanediol and adipic, icid.:;l 
is a, semilsolid; the others obtained from x,5-penlanediol ontiards up to x,15-pentad& : 

canediol and adipic acid are low-melting solids, Polykters derived from hexadecane-,-. 
1,x6-dicarboxylic acid, as well as sebacic acid, are all low-melting solids. ‘, .’ ‘, 

The approximate molecular. weight determinations of some of the ,polyeslers: ’ 

were carried out by end group titrations in alcoholic solution. The results are shown. 
in Table 1. 

MOLECULAR WEIGHTS OF THE POLYESTERS AS DETERMINED BY THE END GROUP TITRATIONS 

Conafionents of the polyester 

A cid 

Adipic acid 
Adipic acid 
Adipic acid 
Adipic acid 
‘Adipic acid 
A,dipic acid 
Adipic acid 
Adipic acid 
Adipic acid 
Succinic acid 

Molecular 
weights 

Glycol 

Ethyleneglycol 433,420 
x,3-Propancdiol 442s 466 
r.4-Butanediol 1021,978 

r,5-Pentanddiol - 
r;G-Hexancdiol 756316730 
r,g-Nonanediol insoluble 
I, ro-Decanediol insoluble 
I, 13-Tridceanecliol insoluble 
I, r5-Pentadecanediol insoluble 
Ethyleneglycol 333,286 

Adipic acid Ethylcneglycol 4331420 
Sebacic acid Ethylcneglycol 1x38, 1008 
Wcxadee,ane-r , rG-dicarboxylic acid I .4-Butanediol insoluble 
Hcxadecane-r, r6-dicarboxylic acid I, ro-Decancdiol insoluble 
I-kxadecane-r , I G-dicarboxylic acid I, 15-Pentadecanediol insoluble 
Succinio acid I, 5-Pcntanediol insoluhlc 
Adipic ‘acid I, g-Pentanediol insoluble 
Sebacic acid I ,5-Pentanediol insoluble 

The follotiing terpenic and non-terpenic samples were employed for the corn- 
parative evaluation of the polyesters : 

(I) at-Pinene, (2) @-pinem?, (3) Aa-carene, (4) limonene, (5) tricyclene,’ (6) cam- 
phene, (7) i :8-cineole, (8) +cymene, (9) cyclohexane, (10) methyl alcohol and (IX), 
&thy1 alcohol. 

: 

Mofzoter$ertic oxygmated com~ozcutds. (I) ot-Te&nkol, (2) linalool, (3) I-boyneol, 
(4) iso@k-neol, (5) menthol, (6) isopulegol, (7) camphor, (8) carvone, (9) ,bornyi, 
acetkte. .’ 

S~siftiitevjxwzzic hydyocarboms, (I) Tetrahydroelemene, (2) /%selinene, (3) caryo- 
phyllene; (4) ,humulene, (5) longifolene, (6) longicyklene, (7) cyclopentadecane. ‘, :;, 

.; 
,’ 

.* The temperature for the ester formation in the present case is 145-150~ as against x35-140?! 
employed previously, as this slightly. higher temp,eraturc was necessary to ensure homogendity;of 

‘. ‘,the re,action mass. ,,’ ., : ‘. : ,. I. 
.’ : : 

.; ,.’ , ., ,‘. 

,I ‘: J.+hro&,o&; 2.3 .$366,) .363-374 ‘. , 
I* I’,:: 

:i .,I 
: 

.,, .’ “,: :, ,,, ,, I’. 
_( ;, , : : ,.::. ,,: I,,.- ,.I )’ ‘. ,:: . . . . ;,,., , ; ,!’ ,,’ “, , 1’ .‘;‘. ‘, 

,. ‘, ., I, ‘, I, ‘. .,:I I. ,.. .‘.i s: 
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All the samples of the dicarboxylic acids were obtained from the laboratory 
stock and the I,W-glycols, wherever necessary, were synthesised by the known pro- 
cedures available in the literatureg, mainly by the reduction of the respective diesters 
with lithium aluminium hydride. 

As usual, their purity was ascertained by m.p./b.p., elemental analyses and 
also GLC analyses in the case of volatile samples. 

P 

Imj!vegflation and filhtg 
These were performed as described previouslyl. 

RESULTS AND DISCUSSION 

The weight of the column liquid was I.980 g in all the cases. Retention times 
of the above mentioned compounds were recorded as beforel. 

A column temperature of 80” was used for monoterpenic hydrocarbons and 
163-164” was used for sesquiterpenic hydrocarbons and monoterpenic oxygenated 
compounds. Results are recordecl in Tables II and III. 

The arithmetical relationship 

t R” - tin” ---- = C 
X- Y 

observed in our previous series of polyesters, was applied in the case of the I,O- 

glycols and adipic acid polyester series. The results are recorded in Tables IV A and B. 
It was clear that the linear relationship was valicl for the present series as well. The 
arithmetical pattern of the relationship of the retention time has been further indi- 
cated in Table V, in which the average ratio of the retention time for six monoter- 
penes ancl six sesquiterpenes on different polyesters have been shown against the 
expected values. It can be seen that the maximum deviation is about g %. When the 
retention times of these monoterpenic and sesquiterpenic hydrocarbons are plotted 
against the number of intervening methylene groups in the alcoholic fragment of the 
polyester, fairly straight lines are obtainecl (Figs. I a and b). 

TABLE II 

RETENTION TIME IN MINUTES AT 80°; ACIDIC COMPONENT (ADIPIC ACID) CONSTANT 

Compound Number of naetl~yZe~m g.voups in the glycolic fra.gnaewt of tire polyester 

2 3 4 5 6 9 

a-Pinene 2.95 4.10 5.47 6.35 5.30 rr.9 
$$E==, 5.05 7.23 9.50 IO.75 14.35 19.5 

6.70 g.os 12.10 13.a IS.10 25.5 
Limonene 9.13 12.70 17.00 19.26 25.3 35.0 
Tricyclcnc 2.533 3.93 5.10 5.75 5.20 1O.G 

Camphene 4.280 5.80 7.50 5.66 II.10 15.3 
pZymen0 IS.25 20.000 26.0 2S.40 37.0 41.3 
Cyclohexane 0.366 o.qGo o.GG o.GGG 1.00 I .40 
Methyl alcohol 1.366 - 1.4? 1.50 r.15 1.10 
Ethyl alcohol 1.783 - 2.10 2.00 1.70 I .Go 
1: S-Cineole 13.70 - 22.1 24.0 27.6 33.9 

-.- 

J. Cltromatog., 23 (1966) 363-374. 
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TABLE IV A 

EVALUATION OP c AT 80° 

In” - trp x - Y C tip - t12r X--y c 

9- 2=7 1.26 

9-3=4 1.30 
g-4=5 I.29 

9 -_2=7 2.70 
9 -3oG 2.74 
9- 4=5 2.65 

9 -- 2 = 7 I.II 
9 -3=G I.11 
9-4=5 I,10 

g-2=7 0.145 

9 -3=6 o*r57 
9-4=5 0.148 

f3-Pinene 

14.45 
12.27 
IO.00 

L?:vnoncno 

25.57 
22.30 
18.00 

Cavngl~ene 

T.I.02 
9.50 
7.80 

9-2=7 2.06 

9-3=6 2005 
9- 4 = 5 2.00 

9- 2=7 3.70 
g-3=6 3.71 
g-4=5 3,Ao 

9 .-2=7 1057 
g-3=6 I .55 
g-4=5 1.56 

T:\BLE .LV I3 \ 
EVALUATION OF c AT l.63-164° 

f,$ - t/zv x--y C tn” - tRY x - Y C 

Tctvahydr~oelenzc~ac /3-Seli?tenc 

9-30 IO--2 = s 1.16 1S.15 IO-2 = S ‘2.27 
865 10-3 = 

z 
1.2 3 16.52 IO-3 = 7 2.36 

7.so IO-4 = I.30 14.So IO-446 2.46 
G.11 10-5 = 5 f . 3cJ .._ 11.14 IO-5 =5 2.23 

Lortgifohtc 

12.36 
IO.47 

9.07 
7.30 

H~trn2deire 

rq*g2 
13.68 
II.95 

9.63 

CnvyopJlylCene 

IO-2 = s I.54 11.50 IO-2 = s I.45 
10-33 z I.49 1o.go IO- 3 = 7 1.56 
IO- 4 = 1.51 9.47 IO_‘{ = b I .$3 

= 5 I .4G IO- 5 =5 I .40 

Longicyclew e 

IO-2 = 8 Is87 

x: 

IO-2 = s I *33 
JO -.- 3 = 7 1095 IO-3 = 7 I.23 
IO- =b 4 1499 IO- = G I *2g 

IO- 5 = 5 I .g2 z::; IO - ;=5 I -25 

J. Chvotnalog., 23 (1966) 3G3-374 
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40 

30 

20 

IO 

0 

Number of methylene groups 

40 , , , , , [ , , , , , , , , , , , , , , a 

- (b) 
36- 

32 - 

28 Temperature: 163 - 164’ 

24 
t 

Number of methylene groups 

Fig. I. Number of methylenc groups in the glycolic fragment of the polyester (keeping adipic acid 
constant) vs. retention time. (a) Monotcrponcs at 80”; (b) scsquitcrpcncs at 163-zC4~. 

(J. Chromatog.,, 23 (1966) 363-374 
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TABLE V 

RELATIONSHIP BETWEEN THE KATIO OF TI-IE NUMBER 01’ METI-IYLENE GROUPS AND THE RATIO .OF 

THE RETENTION TIME3 IN THE RESPECTIVE SUBSTRATES 

Ratio of Ike A vevage Yatio CalcacZa.ted Ervor (%) Avevage~afio %ciZcaclated l EYYOY (%) 

mmaber of of observed ratio of observed ,mtio 
mcthylemz retention retention 
groatps linaes at 

zG3O 
lintes at 
80’ 

144 
IO/G 
914 
916 
613 
614 
4/3 
312 

2,3G 2.50 

I *50 1.m 

2019 2.25 
x.42 I .50 
I.91 2.0 

I 858 I.5 
I,21 1.33 
- - 

5.6 - - - 
9.6 - - - 
z 2.09 2.26 

I.37 I.50 z 

5 1.99 2.0 <(I 

5 1~51 I.50 <I 
9 1.31 I.33 2 

- I-39 I.50 7 

In this series it appears that the linearity breaks down near the I,lo-decanediol- 
adipic acid polyester. This is similar to previous observations in the case of the 
&ethylene glycol-1, o-dicarboxylic acid polyesters series, where the linearity breaks 
at the .brassylic acid polyester, which contains eleven methylene groups in the acid 
chain. 

In order to confirm the deviation of the constant C and its root cause, some 
more polyesters were tested under exactly the same conditions as before. 

Ethylene glycvl (constant) and sacccinic acid, adi$ic acid, sebacic acid Polyesters 
The retention time data recorded on the above mentioned columns are tabu- 

lated in Table VI, 

RETENTION TIME IN MINUTES : GLYCOLIC FRAGMENT (ETHYLENE GLYCOL) CONSTANT 

Number :)f ;nc?hylene groups in the 
acidic J, agntent of the pot?yeslev 

8 4 2 

a-Terpineol 
Linalool 
I-Borneo1 
lsoborncol 
I-Menthol 
Camphor 
Czwvone 
Isopulegol 
Bornyl ncctatc 
Tctrczhyclroclcnmnc 
/Wclinene 
Longifolcne 
Caryophyllenc 
ELumulene 
Longicyclcne 
Cyclopentadccane 

3.80 
4.70 

10.70 
- 
- 

6.80 
14. IO 

8.30 
8.60 
9.00 

lg.83 
II.GG 

12.10 

16.30 
g.60 

7.55 
3.40 
6.75 
5.90 
5.20 
4.70 

10.0 

4.so 
500 

2::” 3 

4.66 
5.40 
6.93 

- 

7.25 

I .oG6 
2.00 

4.40 
0,700 
3.20 
3.10 
G.85 
3.0 
2.83 
I *s3 
3.90 
2.20 

2.50 
3.40 
2,20 

3150 

J. Clwomatog., 23 (1966) 363-374 
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Calculation of the average ratio of the retention times of sesquiterpenic hydro- 
carbons on sebacic acid polyester and succinic acid polyester shows that: the ratio is 
5.083 instead of 4, and in the case of adipic acid polyester and succinic acid colyester, 
if: is 2.42 instead of 2.0, However, it is interesting to note that in bolh cases the values 
are almost exactly 25 o/o higher when compared to the expected values, and the ratio 
of the observed and the expected values is nearly constant:, though not in the form 
of a multiple of unity. This can be attributed to the difference in the nature of the 
glycols (diethylene glycol in the previous series and ethylene glycol in this series). 
This probably indicates that: only diethylene glycol, having ethereal oxygen is re- 
sponsible for the exact unitary nature of the arithmetical relationship in the polyester 
series prepared from I,w-dicarboxylic acids and diethylene glycol. This, however, is 
merely incidental. 

x,5-Rmla~~edioE (constant) mm? sztcci~ic acid, ad@ acid, sebacic acid 

The retention ,time data recorded on the above mentioned columns are tabu- 
lated in Table VII. 

In this case, calculation of the average ratio of the retention times of the same 
samples of hydrocarbons on sebacic acid polyester and adipic acid polyesLer shows 
that the ratio is 1.45 instead of’2 and in the case of adipic acid polyester and succinic 
acid polyester it is 1.48 instead of 2# These values are nearly 26 o/o lower than the 
calculated value of 2. 

RETENTION TIME IN LIINUTES AT 163-164~: GLYCOLIC PRAGMENT (I ,5-PENTANLDIOL) CONSTANT 

Cowfiound Numb& of methylenc groups in the 
acidic fragment of the polyester 

8 4 2 

a-Terpin co1 
Linalool 
t-Borneo1 
lsoborneol 
I-1Mcnthol 
Camphor 
Carvonc 
Isopulegol 
Rornyl acetate 
Tetrahyclroclcmene 
~Sclincne 
Longifolcne 
Caryophyllene 
Humulcnc 
Longicyclcne 
Cyclopcntadccnne 

II.45 
5.23 

JO.45 
S.GG 
5.66 
6.40 

12.60 
s.50 
s.00 
9.56 

20.so 
12.70 
14..zo 
IS.00 

10.00 
- 

IO.00 8.75 
4.95 3*9o 
9.70 8.17 
8.95 7.17 
&I7 6.70 
G.10 5.40 

12.so II.40 
6.87 jj.GO 
7.00 5.70 
G.66 4.40 

X5.00 10.50 
s.70 5.70 
g.Go 6.70 

12.25 5.70 
6075 4.33 

IS,00 1o.go 

This transition from higher values in the case of the ethylene glycol and I,O- 

dicarboxylic acid series to lower values in the case of pentanediol polyester series is 
most probably connected with structural features associated with the chain length 
and conformational features of the glycol part. This aspect is receiving our special 
attention and will form the subject of a separate communication. 

J, ChYOWlCJtO~., 23 (1966) 363-374 
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Polyester f~ona long-chais dicarboxylic acids and Zo?g-clzairt glycols 
After careful observation of the retention, data in the case of above mentioned 

polyester series, it was felt necessary to investigate the behaviour of the polyesters 
synthesised from very-long-chain dicarboxylic acids and long-chain glycols. Therefore 
polyesters were prepared from hexadecane-1,x6-dicarboxylic acid (constant) and 
I,+butanediol, I,lo-decanediol and I,rg-pentadecanediol. Retention time data are 
presented in Table VIII. 

%ABLE VIII 

Nu~zbcr of mclhylenc groups in the 
glycoh fvagnzenl of llcc gbolyestcr 

4 IO r.5 
- 

wTerpineo1 
Linalool 
Z-Borneo1 
Isoborneol 
Z-Menthol 
Camphor 
Carvone 
Isopulegol 
Rornyl acetate 
Tctrahydroelemcne 
/3-Sclinenc 
Longifolenc 
Caryophyllcne 
Humulene 
Longicylcne 
Cyclopentadecanc 

17.60 
7.00 

15.60 

13.50 
16+.*%0 
9.20 

IS.10 
I r.50 
13.60 . . 
x7.81 
34.50 
22.00 
23.10 
29.20 
IS.00 
- 

4,oo 
460 

10.70 
2.50 

IO.00 

6.90 
12,70 
8.10 

IO,20 
16.40 

3=*S 
~2~30 
20.50 
27.00 
18.50 

4.10 

4.83 
1o.go 
2.60 
g.80 

7.30 
13.83 

7.93 
10.30 
19.00 
37.50 
24.10 
22.83 
30.10 
I9.50 
- 

Surprisingly it was found that there are some cases of a saturation point being 
reached in the retention times of hydrocarbons on these polyesters. Wkile going 
from a polyester derived from 1,+butanediol and hexadecane-1,x6-dicarboxylic 
acicl to a polyester derived from I,I~-pentadecanediol and the same dicarboxylic 
acid, it was observed that the retention times of hydrocarbons recorded on both these 
polyesters are almost the same, being only slightly higher in the latter case. 

Conz$arative assessmem! of related factors 
Relative retention time data* show that polyesters synthesised from the long 

chain, I,w-glycols and adipic acid exhibit very high solubilities for sesquiterpenic 
hydrocarbons. These results can also be conveniently used for the separation of mono- 
terpenic oxygenated compounds and sesquiterpenic hydrocarbons. 

The values of dc the relative volatility, N the number of theoretical plates and 
s the separation factor have been calculated for three typical pairs of monoterpenic 
hydrocarbons according to PURNELL~ and are presented in Table IX. 

Thus a mixture of isopulegol and longifolene would require nearly 50,000 plates 

l These can bc easily calculated from the data prcsentcd in Table II and III, taking the 
value of camphor as unity. 
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4 
TABLE IS 

Conzponents of Ihe polyeslcr Com@ound fiai.v a N s 

hdipic acid and ethylcnc 
glycol 

Aclipic acid and 1,15-pcnta- 
dccanediol 

Hexaclccanc-I, IG-dicarbo- 
xylic acid and I, 15-pcnta- 
decancdiol 

Silicone elastomer 

Adipic acid and I, 15-penta- 
dccanediol 

Borneo1 and caryophyllene 1.250 
Bornyl acetate and caryophyl- 

lene 1.08 
Isopulegol and longifolcnc 1.03 

Borneo1 and caryophyllene I.776 
Bornyl acetate and caryophyl- 

lcne I.969 
Isopulegol and longifolene I.979 

Borneo1 and caryophyllene 2.095 
13;rn;l acetate and caryophyl- 

2.217 
Isopulegol and longifolenc 3.039 

Tetrahydroelcmene and ,%clinene I .480 
Caryophyllene and humulene I.129 
Longifolene and longicyclene 1.128 

Tctrahydroelemene and &selinene I .gG3 
Caryophyllene and humulcne 1.361 
Longifolene and longicyclene I .208 

1009 

7570 
49840 

196.4 

154.8 
153.3 

136.5 

123.7 
52.68 

- 
- 
-- 

- 
- 
- 

900 

6560 

42430 

188.6 

148.6 
147.1 

131.7 

119.5 
79.97 

342.2 
2758 
2797 

149-s 
512.1 

1213 

if it is to be resolved on a column of polyester synthesised from adipic acid and ethylene 
glycol, but the same mixtures can be resolved by only 83 plates if a column of poly- 
ester synthesised from hexadecane-I,rG-dicarboxylic acid and x,15-pentadecanediol 
is used. The case is similar with other pairs presented in Table IX. 

This type of stationary phase, prepared from either long-chain I,w-glycols or 
long-chain dicarboxylic acids, seems to give a very nice and distinctive cut between 
the oxygenated. compounds and hydrocarbons. At the same time these phases will also 
resolve the individual components. From Table IX, it is clear that the separation of 
tetrahydroelemene and &elinene would require nearly 342 plates on a silicone 
column, but the same mixture can be separated by only 150 plates if it is chromato- 
graphed on a polyester synthesised from adipic acid and I,I5-pentadecanediol; and 
similarly with other pairs of hydrocarbons. 

Calculation of N, the number of theoretical plates, in the case of capillary 
columns used to give very high values, but the same degree of separation was also _ - 
attainable by packed columns. This anomaly was 
The general equation given by him is as follows : 

clearly explained by PURNELL~. 

N =sc1+2 (Z-) + (-p); 

In this equation full allowance is made for the dead volume of the column, 
which becomes significant when the retention volume is very low compared to the 
dead volume. 

In the present series of polyesters, it can be seen from the retention time 
data that, while going from ethylene glycol-adipic acid polyester to the last polyester, 
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the retention times of hydrocarbons are increased several fold. Similarly the retention 
times of oxygenated compounds are also increased by nearly a factor of two; conse- 
quently the effect of dead volume should be pronounced in the case of lower poly- 
esters and negligible in the case of higher polyesters. 

The values of N, S and a calculated for typical pairs of compounds (Table IX) 
indicate that there is not much difference in the vtilues of N and S in the case of 
long-chain polyesters and this point would strongly favour the use of these polyesters 
as stationary phases in capillary columns. 

When a graph of relative retention times (Fig. 2) (with respect to camphor) on 
I ,3-propanediol-adipic acid polyester is plotted against the relative retention times 
on I, lo-decanediol-sdipic acid polyester, two distinct straight lines are obtained. 

RRt on 1,3-propanediol and adiplc acid 

Fig. 2. O-O = x,3-propsnccliol sncl aclipic acid vs. r,4-butancdiol and aclipic acid; 0-0 = 
I ,3-propanccliol and aclipic ncicl vs, I, x0-clccanecliol and ulipic acid. 

One line represents the hydrocarbons and the other one represents the alcohols. 
As the number of methylene groups in the, alcoholic fragment of the polyester goes on 
increasing, these lines diverge further apart. This clearly indicates that these 
two groups of compounds will be separated on the polyesters synthesised from long- 
chain glycols. If we examine relative retention time data obtained on ethylene glycol- 
adipic acid polyester and I,I~-pentadecanediol-adipic acid polyester, we find that 
there is no apparent loss in the resolution of the individual components of the oxygen- 
ated compounds, but at the same time the hydrocarbon group is well separated also 
with no loss in the resolution of the individual components of the hydrocarbon 
group. 
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SUMMARY 

Polyesters from cliff erent I, o-glycols, ranging 

GHATGE, S. C. BHATTACHARYYA 

from ethylene glycol to I,I~- 

pentadecanediol, with adipic acid were prepared and. evaluated as substrates for 
gas-liquid chromatography. Several terpenic and a few non-terpenic compounds 
were analysed. It was observed that the retention time is a characteristic of the 
number of methylene groups in the glycolic fragment of the polyester and, as before, 
follows a linear relationship, which starts deviating at z,ro-decanediol. The effect .on 
retention times by using ethylene glycol and changing the acid fragment was also 
studied. Similarly, the effect on retention times by using z+pentanediol (which has 
the. same number of polyvalent atoms in the chain unit as diethylene glycol) and 
changing the acidic fragment was also examined. From the above mentioned obser- 
vations, it was clear that the retention times of hydrocarbon-type compounds may 
be enormously increased by using a polyester derived from very-long-chain dicarbo- 
xylic acid and long-chain r,o-glycol. However, the retention times of hydrocarbons 
reach a certain saturation point above which their solubilities do not increase appre- 
ciably. Finally, the effect of dead volume of the column was discussed with respect to 
the case of 1ong:chain as well as short-chain polyesters. Some of the stationary phases 
described in the paper are likely to be very useful for capillary columns and for 
preparative gas-liquid chromatography, 
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