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The elution profiles with different flow rates of mobile phase were experimentally measured to investigate the effects on
HETP in capillary gas chromatography. Based on the correfation coefficient (), the first and second moments as well
as HETP were determined from the elution curves, and the parameters used in empirical equations were estimated.
The empirical equations were expressed in terms of mobile phase velocity, and the theoretical Golay equation was
considered. The samples were d-limonene and perillyl alcohol, potential anticancer agent mainly was contained in the
peel of orange. From the experimental results, HETP of the samples were increased with mobile phase velocities. The
correlation coefficient of d-limonene was in the range between 0.8285 and 0.8465, while that of perillyl alcohol was
between 0.9353 and 0.9374. The total HETP was composed of Hy, Hi and Hc, and Hg had the greatest effect on
HETP, but HI showed a negligible effect. In terms of HETP, the optimum velocity of mobile phase was present.
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Table 1. Parameters of d-limonene and POH
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flow rate{(ml/min) u (cm/s) wip (min) tr (min) N HETP (mm) Ui 78

02 4.94 0.075 16.246 259,944 0.12 16.246 0.001013

0.3 7.24 0.056 13.491 321,530 0.09 13.489 0.000652

0.4 9.46 0.048 11.996 . 346,019 0.09 11.995 0.000198

i 0.5 11.60 0.043 10.807 349,932 0.09 10.807 0.000327
Jimonene 0.6 13.60 0.040 9.885 338,300 0.09 9.884 0.000276
0.8 17.50 0.054 8.542 138,600 0.22 8.535 0.000543

1.0 21.20 0.052 7.744 122,900 0.24 7.736 0.000481

1.2 24.70 0.046 7.145 133,700 022 7.137 0.000433

1.4 28.00 0.047 6.712 113,000 027 6.698 0.000506

0.2 4.94 0.089 23.319 380,320 0.08 23.301 0.000870

0.3 7.24 0.088 20.409 297,981 0.10 20.379 0.000865

0.4 9.46 0.079 19.022 321,194 0.09 18.983 0.000964

0.5 11.60 0.079 17.786 280,810 0.11 17.747 0.000853

S-POH 0.6 13.60 0.096 16.797 169,600 0.18 16.756 0.001764
0.8 17.50 0.093 15.338 150,700 0.20 15272 0.003484

1.0 21.20 0.098 14,493 121,200 0.25 14.422 0.003785

1.2 24.70 0.107 13.697 90,800 0.33 13.607 0.005389

1.4 28.00 0.097 13.103 101,100 0.30 13.029 0.004045

Table 2. Parameters of HETP Equations (d-limonene)
Equation Ci(B") Cy(C) G(Cy Cy(D) r
1. H=B'Dyu+C’y/Dy+Cu+Du’ 0.470156 0.000043 0.000000 0.000012 0.826501
2. H=Cyu+Cou+Cau’ 0.031937 0.000642 0.000011 - 0.826336
3. H=Cg+Cyju+Cau+Cat’ 0.000000 0.031936 0.000642 0.000011 - 0.826336
4. H=Co+Cyfu+Cofu’+Cyu+Cat’ 0.000000 0.000000 0.168445 0.000804 0.000007 0.846542
Table 3. Parameters of HETP Equations (POH)
Equation Co Ci(BY) CACY) Cx(C) Co(D) ¢

1. H=B’Dyu+C’u/Dy+Cu+Du’ - 0.151044 0.000064 0.000000 0.000003 0.935329
2. H=C//u+Cou+Cau’ - 0.007767 0.001103 0.000002 - 0.935206
3. H=Co+Cyfu+Cou+Ca’ 0.000000 0.007712 0.001105 0.000002 - 0.935198
4. H=Co+Cyfu+Cofu’+Cau+Cau’ 0.000000 0.000000 0.052426 0.001108 0.000002 0.937423

o] frgol wEbA thr Frket S-S BAT-
o] F7Vgo) wel o|2uFN)T A3,
HETPE 371312 3l5-& wehiar ok ol 339 Fol
ZAE NA azefEagsgMe ms 2 A
AT fF&o] Frhgtel mekr] AFARo] st
o|EtE EAIHE BEEC] F4dT Wbk HETPE
Z7vstA "k

Table 29)A]%= d-limoneneo| thallA HETPS <o tigh
#ANez wd, wlE, AF FrFHZ dEhies,
Excel Mol WAE &27)(SolvenE A3t ZZke] wispw
FE FETL G, Ci(BY), C(C), GIC) R CiD)= 4 (5)
oA AREE Agtelth 49 b RHSATIEA A FA
7t 2 33z Zo2XE HETPE AWt 3fed, fe ¢
&2 yehlle Aoz Agd oM B =79 slelA
g7l Aol gle Aoz AAIY g 12 At d
T g9 AFOZ 032 mm, die ZY WY AA e H
T FAE Az AAIG 025 imolH, jE 714 &

=) gle Aoz st 12 St =3 giw AE
FQA)9] Aol vf$ wWE At el o]Fo|A7] HFE 0
o2 3yt olEd FEL AFE AT, o5y
d-limonene, perillyl alcohol®] EFA|G D= 0.07, 0.06 cm2/sec
2 7183
AR e AARHoE FIW FHo) drvhg & e
2 Jehle 524 o]AL 0dMRE 14}0]9] s 2t
t}. BE 0.80]4o] =ojokvt A@BAIF o 1o] HH
L AABAZE IS rISHcH10). Table 204 #A|
tala] Fo ABEE 0.8265904] 0.84658 9]0
Ao AP FFd vl E AolE HEAES &
| T ol tha Agten ol APAF # ALt
HAgMY A% AlolAv O E FFHo AN 13|
. Table 29} Y3t o2 Table 34)4E POH
34 HETPE H&314th. ATEE 0935344 09374
¢ zt& POHY} d-limonened| BIsjA A4##A7} Ack=
21tk Table 29} Table 304 & o= gk

i

o do

rlo

a
a T



Ra, Y.J., Factors Affecting HETP in Capillary Gas Chromatography

015

010
008
02 03 04 05
flow rate (ml/min)

Figure 1. Effect of Hy, H; and H. on the HETP (d-limonene).
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Figure 2. Effect of Hy, H; and H: on the HETP (POH).
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Figure 3. Comparison of calculated and experimental HETP of
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