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Separation of gases by gas chromatography (3)
Mechanism of separation and peak analysis of low hydrocarbon
by molecular sieve

Kazuharu TAKIZAWA

Abstract

The effects of flow rate on the resolution, theoretical plate and tailing factor were discussed.
The elution band of n-propane was Gaussian distribution, and the tailings of »- and i-butanes
could be barely separated by 1000 x 4 I, D molecular sieve 3A column, which was overlapping band.
The volume ratio of the #- and i-butanes was 1:8. They were considerably overlapping, and the

band of %-butane had been hidden behind in the tailing of i-butane, or at the shoulder of it. The
number of theoretical plate-(n), which was necessary for separating »-butane from i-butane, was

calculated by the Purnell’s separation factor.

Elution curve of i-butane was divided into three

divisions, and the adsorption analysis of isotherms had been made . The front part was concave
curve, the central part was linear (Henry’s adsorption), and the tailing part was convex. The
tailing curve could be well represented by ¢~* curve. It may be considered that the molecular
adsorption mechanism on the surface of molecular sieve 3A is e™* type.

1. #

MExEL &R X D5 HE, tailing (EF >\ THE
L, BeEpax12C) o/hdvn- -\ 78 v
Mo SEsic > WTHER L, M7 2 vE T8
T 5D LB RE S A Purnell © 3 BERE L D
BH LT, Thi-7 2 vOEMER BN LT,

[l

2. ® B
EREE S L OREHERE L 2HREFAKTH 2,

WEFI59 4 9 A 28 HZH

3. BRRHIUEE
3.1 F+ VY —HRABEOENICLI B -7 D
22

H T AEREIRD L, BREBSLEH L EL
T2 ERESEL OWENATLERT WD, LaLik
FHOBI L B BEBEOEICO>WTRRLBNT
L sTE by

¥+ ) ¥Y—F RAFKE666ml/min, » 7 &8 E 22C
~26°C I TRDFERXE, ( HAIXFE 40 ml/min
DETHH, F1RORKREXFIH, LK,
Tablel L h »x 2 voOEHEE niIF+ ) Y —H A
FHE#H 40ml/min 04 L BT S LIBERLTH
Do T=E VD n I 1/4~1/3 AL T 5 DR
il 40% WA T B 10 Th b, I BRI & RFFHE



86 M TEAFHREE B9 (1985)

Table 1. Theoretical plate(n), sharpmess, tailing factor, and unsymmetric value of hydrocarbon.
sample CHy CzHs n—CsHs n—-CsHio 1-C4H1
theoretical plate(n) 160(144) 192(256) 212(137) 93~107(47) 117~125(61)
sharpness 3.1(3.0) 3.5(4.0) 6(2.9) 2.4~2.5(1.7) 2.7~2.8(1.9)
tailing factor 100(100) 100(100) 95~100(23 1) 13~17(9.1) 23.3~29.7(8.1)
unsymmetric value 1 (1) 1 (1) 1 (18.8) | 33.1~56.2(118.6) | 34.3~40.1(152.1)
Table 2. Resolution of hydrocarbon.
samples CH4—C:Hs C2Hg~n-C3Hs n-CsHs~ --CsHo - CsHio ~ n-C4Hyo
resolution 0.4~0.6 1.2 1.3 0.35~0.36
DEP—FTHEDIEE>FThV, -, i-, 7 Table 3. Relation of resolation and theoretical
AVDE =7 XE 1RV TRE—Y—27HICEE plate (n)
NTGRD, n-7 2 k-7 5% vOBICHE Lic, n- resolution 1.5 1.4| 1.3| 1.2 1.1| 1.0
75 DOIMBEBIK 21, -7 2 2K 1.8 5 theoretical | 620 540| 465| 397 | 333| 276
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i-butane

Table 4. Ratio in division of i-buta ne’s peaks.
No 1 2
Amount of sample(ml) 0.06 0.13
A (%) 9.0 9.3
B 18.0 10.6
C 73.0 80.1
Total 100 100

%
1]
s
)
L3
o~
Time

Fig.1. The example of chromatogram of i-butane.

amount of sample : about 0.05 ml

carrier gas : 66.6 ml/min

column temperature : 23°C
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Fig.2. The example of chromatogram of i-butane

amount of sample: about 0.13ml other
experimental conditions are the same as
those described in Fig. 1.1.
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