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SILVIA RANG, O. EISEN, K. KUNINGAS

GAS CHROMATOGRAPHIC SEPARATION OF UNSATURATED
HYDROCARBONS USING AgNO; SOLUTIONS AS STATIONARY
PHASES

2. THE EFFECT OF SOLVENT AND OF THE AgNO; CONCENTRATION ON
COLUMN PERFORMANCE

In our previous work, effects of working parameters on column efficiency were discus<
sed [']. In the present paper, eifects of solvent and of AgNO; concentration on column
selectivity are reported.

The reagents, apparatus and procedure are described in [!].

Gas chromatographic data

The values of relative retentions of normal 2- and 3-alkenes determined
on various stationary phases containing AgNO; at 45, 60, 80 and 100°C
are summarized in Table 1. For tridecene-5 frans- and cis-isomers the
relative retentions at 100°
and helium flow rate &4
ml/min were 12.9 and 17.0
accordingly on the AgNO;-
PG 400 stationary phase.
Plots of logarithms of rela-
tive retentions of 2-alkenes
and 3-alkenes against the

14
12, 4
1.0

08 A

06
number of carbon atoms 25
in molecule are satisfacto- .z
rily linear, as may be seen °

20

from Fig. 1 showing some
examples of these plots.
The straight lines ob-

tained are expressed in

the form of the equation Fig. 1. Lgr (relative retention) as a function of n
(number of carbon atoms in the molecule of normal

-02 4

8 9 10 11 12 n

lg r=a+bn. In Table 1, 2-alkenes), at 80° helium flow rate — 84 ml/min;
the values for constants —  column No. 33 (AgNOy-Bl4) (Table 1),
aPaidSh!dre sigiven. ViTHe Sna 0w sy = AT e (A pNOLHT6)

-relative retentions for the S sl G ., 37 (AgNOs-PG 400);

other members of the same R cimiEs me L S AN S OmCEy

series can be calculated
from these equations.

The differences in relative retentions of cis-trans-isomers of internal
alkenes decrease with the shifting of the double bond in the carbon chain
towards the centre of the molecule and with the increasing of molecular
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R, weight. The resolutions for
22 pairs of geometric isomers
21 decrease in the same order,
20 as it is seen in Fig. 2. The
19 farther the double bond is
18 located towards the centre,
17 the harder is separation, due
16 to the minimizing of the
5 differences in the physical and
n chemical properties of the
3 ML LS geometric isomers. Therefore,

more effective columns for

2 3 j 5 6 double bond separating 4- and 5-isomers

are needed than for those

Fig. 2. Variations in R, values with double bond  having double bond at

position and molecular weight. the second carbon atom. For

The numbers rcffels(r“:ortai:z ciluts'l;nsmllx/:?: in Table I; gas instance, cis-trans-isomers

of dodecene-2 were fully

, separated by the column

No. 38, at 80° but the isomers of dodecene-5 were separated Iless

successfully. To separate them thoroughly, different operating conditions

ought to have been used (a longer column, a more selective stationary
phase, etc.).

To guarantee satisfactory resolution of all pairs of geometric isomers
(of a single carbon number), the optimum operating conditions are to be
created, favourable for separating, first of all, those isomers that have
double bond nearest to the centre of the molecule.

Effects of solvent on column performance with regard to resolution
of geometric isomers of normal alkenes

Although the selectivity of stationary phases containing AgNO; is
attributable to silver ions and no resolution of geometric isomers occurs
when using short columns with the solvent alone, it is considerably
affected by solvent for AgNO;, as well as by AgNO; concentration.

When separating isomeric cyclohexenes Cg—Cy on various AgNO;
solutions, glycol, saturated with AgNO;, was found to give better resuits
as compared to the other solvents, such as benzyl cyanide, triethylene
glycol a.o. [?3]. Comparing ethylene glycol, polyethylene glycol and gly-
cerol as solvents for silver nitrate when separating alkane-alkene mix-
tures, M. E. Bednas and D. S. Russell [¢] found the polyethylene glycol
columns to be inferior to other columns. When investigating the solvent
effect on argentation equilibria of Cs olefins, A. Genkin [%] found the equi-
librium coefficients to be 2.5 times inferior when ethylene glycol was
substituted by diethylene glycol. Thus, the best solvent for AgNO; was
found to be ethylene glycol. D. V. Banthorpe a.o. [6] noticed no essential
difference in column performance when working with TINOs solutions in
polyethylene glycol and ethylene glycol. The activity of the latter decreases
rapidly when temperature rises above 65°[%. High vapour pressure of
ethylene glycol leads to variations in retention data due to elution from
column when operating at elevated temperatures needed for separating
higher molecular weight compounds.

Therefore, for separating higher unsaturated hydrocarbons (above Co),
solvents of inferior selectivity with lower vapour pressure, such as di-,



Relative retentions and values of the constants a and b in the equation Igr—=a+bn for 2- and 3-alkenes

. Theofcotllltent Relative retentions ** of 2-alkenes Relative retentions of 3-alkenes lg r=a+bn for 2-alkenes
&5 In text in- |AgNO; con- [AsNO = -
7@ . S, A ¢ SO- =
lil\llrgn Solvent for AgNOs | dicated as |tent in the lgutiog in "lt"empegéi Octene-2 Nonene-2 Decene-2 Dodecene-2 Octene-3 Nonene-3 Decene-3 Undecene-3 for frans-isomer for cis-isomer
- follows solvenit;e% | apiinn s
packing, 9% trans cis trans cis trans cis trans cis trans cis trans cis trans cis trans cis @ *¥EE by @t be
18 Ethylene glycol EG sat.* 40.0 60 1.00 3.31 2.05 4.84 3.43 8.05 — - - = = = o 7.05 12,9 — 2110 !0.268 —1.168  0.208
80 1.00 2.92 1.29 3.79 2.58 5.84 7.56 13.6 = 2= 2 e % - 5.00 8.96 =1890 110220 © 01920 .0M70
19  Diethylene glycol DEG sat. 425 60 1.00 2.75 1.69 4.38 3.69 7.50 = e Za = = - = = 5.20 12.95 ZRSRE L0970 - <—1.906, 20918
80 1.00 2.63. 1.71 4.08 3.13 6.85 8.05 14.25 £ 3 < 2 = = 5.05 9.80 A8 0,236 1960, 0T
3¢ Triethylene glycol TEG 29.4 38.8 60 1.00 2.50 — - 3.55 7.75 — — 0.98 2.26 1.77 3.84 3.71 7.10 6.85 12,50 —2.188 0274  —1.546 0246
80 1.00 2,98 = = 3.14 6.56 10.7 19.0 1,14 993 2.00 3.57 3.14 5.72 587 9.44 So0leE 10252 liteorm0al
37  Polyethylene glycol 400 PG 23.0 42.1 60 1.00 1.73 E i 3.98 6.51 = Lt e 1.90 2.96 — 7.45 10.83 —2416 10302  —2024 0.284
400 80 1.00 1.59 S 2 3.14 4.80 10.15 15,3 Tl = 1.70 .45 = = 5.09 797 DI 0.952 —1.750 + 0.244
100 1.00 1.57 = s 2.97 454 9.15 13,5 = 1.55 298 e 4.64 6.54 —5]e006- 5|0.238 .~ 1680098
22 Butane-1,3-diol BI13 sat. 40.0 60 1.00 1.69 2 o 3.90 665 20 e S5 B = S o — — -— —2.378 10.298 —2:149°70.296
80 1.00 1.57 = = 3.33 5.35 e o =t = = = 2 5.85 8.70 S9086 1/ 0.260 - 10IRE DG
14 Butane-2,3-diol B23 sat. 33.2 60 100 248 2.00 472 e i = 55 23] = o = =¥ % ~ 2416 0300 —1838 0278
80 1.00 2.18 1.90 4.05 3.57 7.60 = s ol —= o — L — 6.63 12.54 S0 0276 —=[B16H R0
100 1.00 1.94 1.89 3.49 3.40 6.06 o = =l e g s o = 7.95 12.93 —2118 0264 —1:696" 0250
33 Butane-14-diol B14 55 40.0 60 1.00 1.85 1.83 3.14 351 6.51 — — 1.04 1.91 2.08 3.72 — — = = —2222 0278  —1.900 0.272
80 1.00 1.70 1.61 2.62 3.12 5.21 9.71 155 0.97 1.58 1.61 2.62 2.91 4.65 5.24 8.20 —1.974 0250  —L.726  0.246
100 1.00 1.57 1.53 2.40 2.68 4.95 7.63 11.5 1.00 1.42 1.52 92.40 2.50 3.75 4.25 6.25 46T | 02207 15800 =0l
38 " i 5. 40.0 80 1.00 1.74 1.80 2.80 3.16 5.25 980 158 1.05 1.64 1.80 2.80 296 475 5.25 8.95 <0010 510250, - =—1712 S0 48
26 » 5 245 40.0 60 1.00 2.55 = e 3.46 8.41 — e 0.98 2.35 1.76 4.18 3.46 7.65 5.90 12.70 — 9480 . 0.270 .+ —1650F 5
80 1.00 2.50 s e 3.07 7.19 = = 0.99 2.26 1.74 3.88 2.95 6.50 4.95 10.6 =079 0.246'. - T 405 RElE
100 1.00 2.60 e 1 2.80 6.75 7.25 15.75 1.09 2,57 2.00 425 2.86 6.45 4.60 10.3 30 0218 e liighente
16 ” % sat. 40.0 60 1.00 2.54 1.90 454 3.42 8.13 = o = - - = 5 —2.186 10272 ~ —1.586  0.250
- 80 1.00 2.40 1.69 4.10 2.86 6.87 988  20.85 i — — — s - 5.25 11.39 —1.940 0240  —1470  0.232
100 1.00 2.48 1.62 4.00 92.55 6.25 747 1555 = — = = 4.50 9.50 —1720 0214 = —1204 = 0200
35  Hexane-1,6-diol H16 20.0 14.3 60 1.00 1.80 = = 4.06 7.12 o i 5 = 1.83 B o = 8.90 . 139 —2462 0308  —2140 0:300
80 1.00 1.85 £ = 3.85 6.55 15.95 2.62 1.13 1.77 2.04 3.25 3.87 5.89 714 11.3 -29:390° | 0.298  =—9.040" 10280
. 100 1.00 1.84 3.23 5.46 11.6 18.5 1.03 1.61 1.87 e 3.39 5.04 6.13 9.07 —=01130) .11 0.266. " - —1 720 0 S
15 " W 29.4 12.3 60 100 181 2.30 3.85 494 794 = = — = =7 12.1 18.3 —2818 1035  —23% 0322
80 1.00 1.69 1.82 3.33 4.00 6.44 1z 26.92 il — ai = _ - 7.78 11.56 —2.456 1 0.310 —2.176  0.300
: 100 1.00 1.67 1.93 3.04 3.56 5.59 11.85 17.8 — - - — - 5.89 8.85 —2176 © 1 0272 1 876 RO
27  Butane-1,4-diol Bl4 32.8 40.0 60 1.00 9.54 e < 3.70 8.91 o = 1.08 2.52 1.93 455 3.69 8.00 6.85 145 —9966- | 0286 . —1.780 U
80 1.00 2.50 = — 2.74 6.29 8.60 18.4 1.03 2.98 1.70 3.72 2.83 6.22 4.87 10.6 = 1.838 ' | 0.230. . =—1.346 SO
: 100 1.00 2.64 i L 2.40 5.96 6.80 14.7 1.00 2.34 1.63 3.43 2.96 5.66 403 8.66 — 1620 | 0:204 —1.050  0.184
23 2-Butene-1,4-diol 2B 14 35.0 40.0 60 1.00 9199 = S 6.41 = e 0.97 1.97 1.78 3.36 3.34 5.84 6.80 10.8 9,016 0.952 - |44 SERIOHY
80 1.00 2.38 = = 3.00 6.10 . = 1.98 2.22 1.72 3.34 3.34 5.55 5.55 8.95 = 1,892 "1 0236 - 1270 =0 GE
100 1.00 2.38 = = 2.31 4.15 7.23 11.5 A3 24 1.54 2.69 231 3.69 3.84 6.08 —1.630  0.204 = 1o

* Saturated AgNO; solution.

" : : ar ;
** Relative retention r= ﬁ where dR, is the actual retention distance for component investigated and dR,

3 5 — the same for reference substance (octene-2-trans).
**% Indexes t and c refer to frans and cis respectively.
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Table 1
Relative retentions ** of 2-alkenes Relative retentions of 3-alkenes lg r=a+bn for 2-alkenes lg r=a-+bn for 3-alkenes
Octene-2 Nonene-2 Decene-2 Dodecene-2 Octene-3 Nonene-3 Decene-3 Undecene-3 for frans-isomer for cis-isomer for trans-isomer for cis-isomer
trans cis trans cis trans cis trans cis trans cis trans cis trans cis trans cis o R by Ao T b a; b ac be
1.00 3.3l 2.05 484 3.43 8.05 — — — — = — — 7.05 12,9 —2.110  '0.268 —1.168  0.208 - = — —
1.00 2.92 1.29 3.79 2.58 5.84 7.56 13.6 — — — — — — 5.00 8.96 —1.820 0.220 —0.920  0.170 — — = =
1.00 275 1.69 4.38 3.69 7.50 = — — - - = — — 5.20 1295 —2.148 0270 —1.296. 0.218 — — — —
1.00 2.63 1.71 4.08 3:13 6.85 8.05 14.25 — = — — — 5.06 9.80 —1.886 0.236 —1.260 ~ 0.210 - - - =2
1.00 2.50 - — 3.55 7.75 — — 0.98 2.26 1.77 3.84 3.7l 7.10 6.85 12.50 —2.188 0.274 —1.546 0246 —2320  0.290 —1.662 0.250
1.00 2.28 - — 3.14 6.56 10.7 19.0 1,14 2.23 2.00 300 3.14 5.72 Bi3T 9.44 —2.018 0252 —1.466 0230 —1.786  0.230 —1.382 0216
1.00 1.73 — - 3.98 6.51 —e iz — 1.90 2.96 — — 7.45 10.83 —2416 10.302 —2.024 0284 —2368 0.294 —2.046  0.278
1.00 1.59 = — 3.14 4.80 10.15 15,3 — — 1.70 2.45 — — 5.09 720 —2.018 0.252 —1.750 0244 —1936 0.240 —1.780 - 0.240
1.00 1.57 — — 2.97 4.54 9.15 13,5 - 1.56 2.28 -— - 4.64 6.54 —1.906 0.238 —1.680 0234 —1962 0.240 —1.690 0.226
1.00 1.69 — — 3.90 6.65 — — — — — — — — — — —2378 -0.298 —2.142  0.296 - — — e
1.00 JE5% — 3:33 5.35 —- — — = — - — 5.85 8.70 —2.076  0.260 —1.918 0.266 — — — o
1.00 2.48 2.00 4.72 - - — — — — — — — —2.416 0.300 —1.838 0278 - — - —
1.00 2.18 1.90 4.05 357 7.60 - — = — — — — — 6.63 12.54 —2218 0.276 —1.816  0.270 — — - -
1.00 1.94 1.89 3.49 340 6.06 - = o — — — e, 19:03 —2.118  0.264 —1.696  0.250 - — —
1.00 1.85 1.83 3.14 3.57. 6.51 — - 1.04 1.91 2.08 372 -— — — = —2222 10.278 —1900 0272 —1938 0244 —1494  0.222
1.00 1.7 1.61 2.62 3:12 5.21 9.71 15.5 0.97 1.58 1.61 2.62 2.91 4.65 5.24 8.20 —1.974  0.250 —1.726  0.246 —1.920 0.238 —1.706  :0.238
1.00 1.57 %53 2.40 2.68 4.25 7.63 1155 1.00 1.42 1.52 2.40 2.50 3.75 4.25 6.25 —1.746 | 0.220 —1.530 0216 —1.806 0,232 —1.600  0.220
1.00 1.74 1.80 2.80 3.16 5.25 9.80 15.8 1.05 1.64 1.80 2.80 2.96 4.75 5.25 8.25 —2.010 10.250 = 1.712: "L0 2448 T —SR9s 01930 —1.670  0.236
1.00 2.5 — — 3.46 8.41 - - 0.98 2.35. 1.76 4.18 3.46 7.65 5.90 12.70 —2.180  0.270 —1.650 0256 —2.080 0.262 —1.590  0.246
1.00 2.50 — - 3.07 7.19 - - 0.99 2.26 1.74 3.88 2.95 6.50 4.95 10.6 —1.972 1 0.246 —1.442 0230 —1.886 0.236 —1.486  0.230
1.00 2.60 — — 2.80 6.75 725 15.75 1.09 2.57 2.00 4.25 2.86 6.45 4.60 10.3 —1.730 0218 —1.170  0.200 — - —1.170  0.200
1.00 2.54 1.90 4.54 3.42 8.13 — o = . = — — b == —2.186 0.272 —1.586 0.250 — — == .
1.00 2.40 1.69 4.10 2.86 6.87 9.88 20.85 = - — — L = 5.25 11.39 —1.9408 | 0.240 21470 003D = = = =
100 248 1.62 4.00 2.55 6.25 747 1555 = - — e 4.50 9.50 —1720 0214 1204 0200 e o o .
1.00 1.80 — 4.06 T2 — — S — 1.83 I — — 8.90 . 13.9 —2.462  0.308 —2.140 0300 —2.828 0.342 —2.320 0314
1.00 1.85 - — 3.85 6.55 15.95 2.62 1.13 1577 2.04 325 3.87 5.89 7.14 11.3 —2.390 | 0.298 —2040 0.290 —2.064 0.264 —1.876  0.266
1.00 1.84 - 3.23 5.46 11.6 18.5 1.03 1.61 1.87 2.87 3:39 5.04 6.13 9.07 —2.130  0.266 —1.720 0248 —2048 | 0.258 —1.806  0.252
1.00 1.81 2.30 3.85 4.94 7.94 4% e i ey B 22 — 121 18.3 —2.818 1 0.356 —2326  0.322 - —
1.00 1.69 1.82 3.33 4.00 6.44 Uil 260 i — — — - - 7.78 11.56 —2456 0310  —2176  0.300 — = = o
1.00 1.67 1.93 3.04 3.56 5.59 11.85 17.8 = -— — — 5.89 8.85 —2.146 0272 =~ —1876 0260 =
1.00 2.54 — — 3.70 8.91 — — 1.08 - 2,62 1.93 4.55 3.69 8.00 6.85 14.5 —2.266  0.286 —1.782 0274 —2.098 0.266 —1.622 - 0.250
1.00 2.50 — — 2.74 6.29 8.60 18.4 1.03 2.28 1.70 DD, 2.83 6.22 487 10.6 —1.838 | 0.230 —1.346 0216 —1.790 0.224 —1.430  0.222
1.00 2.64 s — 2.40 5.96 6.80 14.7 1.00 2.34 1.63 3.43 2.96 5.66 4.03 8.66 —1.620 | 0.204 —1.050 0.184 —1.642  0.206 —1.160  0.192
1.00 222 - 3.22 6.41 — — 0.97 1.97 1.78 3.36 3.34 5.84 6.80 10.8 ~— 201688, 0.252 —1.494 0230 —2.142  0.268 —1.680  0.246
1.00 2.38 — — 3.00 6.10 — = 1.28 ) 1.72 3.34 3.34 5.55 5100 8.95 —1.892  0.236 —1.270 0.206 —2.046 0.256 —1.442 - 0.222
1.00 2.38 2:81 4.15 7.23 11.5 en = 1.54 2.69 2.31 3.69 3.84 6.08 —1.630 | 0.204 — — —1.620.°-0.200" . —1.148  0.174

component investigated and dR, — the same for reference substance (octene-2-frans).
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tri- and tetraethylene glycols &, elanit Jacane-2
a.0., have been used with suc-
cess. No systematic data con- « |
cerning their selectivity could ;47 \_27'
be found in literature. 31 8 . id
We have extended the com- 2 &3’3
parative investigaticn of the ,] % S— 28
solvents for AgNO; to some 2 2’5
other higher boiling homologs H|it o7 37
of ethylene glycol, such as g &
butanediols, hexane-1,6-diol a.o.
For comparison, ethylene glycol,
di- and triethylene glycols were 4 { undecene-3 EOEACHD .
included. o7
Variations in  resolution ;| ea—)\
values (R;) for geometric iso- [ \/'567
mers of normal alkenes Csg—Cjs , | 3 $\C_g§
on various stationary phases e — —_—
are readily seen in Fig. 3. ; 5”7¥ —%
The use of Bl4 and B23
as solvents for AgNO; con-

siderably increases the column 50 % %0 60 .60 we-%
performance, as compared to

the results obtained by using Fig. 3. Variations of R. with stationary phase
ethylene glycol. So the reso- composition ar'ld temperature. b
futions, 4 .of cahowt | 3.66. and:. Gt o torna it B diametor. Lol
B B8l dar. cis-{7pns-isomers Moy Tate 7 S iphant, PAhe " Auribers. reler fo She
of nonene-2 have been obtained,

the value with AgNO;-EG

stationary phase amounting to 2.86. The resolution values at 80—100° are
the highest for AgNO3-B14 columns. At 45—60° the AgNO3-B23 stationary
phase gives even better resolution for cis-frans-isomers of n-octene-2 than
AgNO4-B14, R, values being 4 and 3.2 respectively. Thus, the structural
peculiarities of the latter two diols obviously provide the most favourable
conditions for the separation process.

Unfortunately, the activity of AgNO,-B23 phase diminishes very
rapidly at temperatures above 60° and it cannot be used at higher temper-
atures needed for separating higher isomers (above Co).

The poorest resolution was obtained on AgNO3-B13 stationary phase.
As a rule, the R values decrease when temperature increases.

As to the decrease of selectivity, the solvents used can be given in the
following order:

at 45—60°—B23>B14>H16~EG>TEG>DEG>2B14>PG400>B13
at 90—100°—B14>H16 ~ TEG>DEG ~ PG 400.

At 100° the cis-trans-isomers of tridecene-5 with AgNOs;-B14 and
AgNO3-PG 400 columns were separated. The first column is not stable at
temperatures of about 100°, at which it can only be used for a few hours
without essential loss cof selectivity, as seen in Fig. 4, where variations
of resolutions with operating time and temperature are shown.

At 80° this stationary phase can be used for a little longer time. For
instance, on the initial AgNO;-B14 stationary phase, R, for pairs of
decene-2 isomers was 2.1, after operation at 80° for 70 hours, the R, values
diminished up to 1.3.
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R, The most stable station-

2 \"en&l ary phase AgNO;-PG 400

: was operating at 100° for

80 hours with a slight

~mmdp L Godecencs oo decrease of R, values from

P T R 45 apblnnilkS.

37 From the above data it

" 38 may be concluded that the

elution of lower boiling

A 't 4 AgNO; solvents from the

10 20 70 8 hours™® column during operation

: B . A . at higher temperatures in-

Fig. 4. Variations Otfem];:ar;;,\lxtr}é. operating time and fluences, to a s bala

The numbers refer to the columns listed in Table 1. degl”ee, the aCthlty of the
stationary phase.

All stationary phases
listed in Table 1 showed approximately the same separation characteristics
and they can be used for analytical separation of normal alkenes up to Cy;
(except AgNOj-butane 2,3-diol, which can be used up to Cg). When
separating C;—C,3 normal alkenes, better results as to the resolution and
stability of column were obtained on AgNO; solutions in hexane-1,6-diol,
tri- and polyethylene glycol 400.

The effect of AgNO; concentration

In literature, there are various data concerning the optimum AgNO;
concentration in stationary phase. B. Smith and R. Ohlson [] found the
AgNO; concentration of 17 per cent to be the best for separating 3- and
4-methylpentenes-1.

In general, when separating lower molecular weight compounds, better
results on AgNO; saturated solutions at highly loaded columns have been
obtained. Higher molecular -compounds are better separated on lower
concentrations of AgNOj; solutions and at lower liquid loadings. Accord-
ing to these data, the optimum compositions of stationary phases for sepa-
rating C,;y—C;, geometric isomers could not be determined, and it was
necessary to determine them experimentally.

From Table 2 it can be concluded that all AgNO;-B14 columns, despite
the content of AgNQOs;, give good separation of C,p—C;, geometric isomers.

Table 2

Effect of AgNO; and of liquid loading content on column performance with regard
to resolution and efficiency

Content R.
AgNO; con- of the Number of
2 Solvent for centration AgNO; effective Decene-2 Dodecene-2
= AgNO; in solution, |solution in plates *
= % column nejs at 80° . i i 8 =
SZ packing, % o s ol =
28 Butane-1,4-diol 8.4 40.0 342 3= 2] 24592
25 W 16.1 40.0 354 40 35 29 33730
16 e 40.0 40.0 398 3:6'5316 "3 1 IR F
13 ) 229 11.8 307 20 27 — 14 —
15 Hexane-1,6-diol 20.4 12.3 622 24 26 25 1739
12 5 sat. 33.9 294 1°9° 19 2!0 ik B

* nej; — number of effective plates for frans-decene-2.
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The maximum performance is shown by columns with saturated AgNO;
solution with high liquid loading (40%). The decrease in AgNO; concen-
tration below 10 per cent deteriorates the separation of geometric iso-
‘mers to some extent, but not so markedly as in the case of decreasing
liquid loading from 40 to 12 per cent. Thus, for AgNOs;-B14 stationary
phase, high liquid loadings (30—40%) and AgNO; concentrations of
15—40 per cent are recommended.

For hexane-1,6-diol solutions lower liquid loadings with high AgNOs;
concentration (20—30Y%) gave higher resolution values (column No. 15,

Table 2) and can be recommended when separating geometric isomers of
mormal alkenes C;o— Cja.
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SILVIA RANG, O. EISEN, K. KUNINGAS

KULLASTUMATA SUSIVESINIKE GAASIKROMATOGRAAFILINE ERALDAMINE
AgNO; SISALDAVATEL VEDELFAASIDEL

2. Lahusti ja AgNO; kontsentratsiooni moju kolonni selektiivsusele

Uuriti normaalsete alkeenide Cg...C,3 #siss-frans-isomeeride gaasikromatograafilist
eraldamist AgNOQ; sisaldavatel vedelfaasidel, méérati n-alkeenide suhtelised retentsioonid
(r) ja eralduskoefitsiendid (Rs) ning leiti kvantitatiivne seos Ig r ja siisiniku aatomite
arvu vahel molekulis.

Naiidati, et selektiivsuse vdhenemise jargi temperatuuridel 80—100°C voib AgNOj lahus-
tid paigutada jargmisse ritta: BI14>H16>TEG>DEG=~PG 400. Koige selektiivsemateks
osutusid AgNOj-lahused B23-s ja Bl4-s, kuid nende aktiivsused véhenesid kiiresti vasta-
valt temperatuuridel iile 60 ja 80°.

Leiti AgNO; ja ta lahuste optimaalsed hulgad, mis tagavad normaalsete alkeenide
Cg...C3 geomeetriliste isomeeride parima eraldumise.

«CHJIbBHSI PAHI, O. 9H3EH, K. KYHHHTAC

FA30XPOMATOTPAPUYECKOE PA3JEJIEHHE HEHACBII{EHHBIX
YIJEBOLOPONOB HA CTALLMOHAPHbBIX ®A3AX, COOEP)XALIHUX AgNO,

2. Bausinue pactBopuTensi u Konuenrpauus AgNO; Ha CeNeKTHUBHOCTH KOJOHKH

TlpuBeneHsl razoxpoMarorpaduueckse noxasaTesqd AJs HopMmagabHbix ankeHoB Cg—Ciz
¥ TpujeneHa-5 Ha CTalHOHADHBIX XKHAKHX (aszax, cogepxamux AgNO; (1), npu Temnepa-
Typax 60, 80 u 100°C. B KauecTBe BHYTpPEHHEro CTaHJapTa MCIOJb30BAJCS TPAHC-OKTEH-2.
B kauecTee pactBoputesedt agis (1) npumensuch stuseHrankoas (EG), AH- ¥ TPUITHJIEH~
raukonn (DEG u TEG), 1,3-, 1,4- u 2,3-6yrauguonsl (B13, Bl4, B23), 1,6-rekcanguon (H16)
u 2-6yren-1,4-nuon (2B14). KosnuecTBeHHas CBfA3b MeXKAY JOrapugMoMm yiaepXKUBaHHSA
(lg r)bu UHCJOM aTlOMOB yrjepofa B MOJeKysae (n) BblpazeHa B BHAe ypaBHeHus lgr=
=a-+bn.

Jlanpl onTHMaJjbHble 3HAaYeHHs KOHUEHTpauud (1) u kKoauuecrsa pacrBopos (1) B, cra-
HOHAPHOU (hase, obecreuHBAIOUIHe UYSTKOE pa3/e]eHHe Map reoMeTpHYeCKHX H30MepPOB O/H-

HAKOBOTO MOJIEKYJSIPHOTO Beca H-aJKEHOB H IPHBEAEH pPAJ YKa3adHLIX pacTBOpUTe/eH ne
yGpIBAIOLLE CEJEKTHBHOCTH.



