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Abstract

Gas chromatography (GC) is a precise and effective technique that is used to identify chemical
compositions of samples of compounds and quantitatively analyze volatile organic compounds or
semi-volatile organic ones, such as fragrances, spices, fuel, and substances in the air. To effectively
analyze samples of compounds and reduce interference, the parameters in GC (e.g., a column type,
a column length, a column radius, a gas flow rate, and a rate of temperature increase) must be
optimized to fit such compounds. This research aims to develop the program for simulating the
analysis results of the compounds by using linear solvation energy relationship (LSER) and time
summation model to simulate retention time (fr). Plate Height Theory was used to simulate a peak
width (0 ). Gaussian equation was used to simulate peak intensity for each chromatogram peak in
both isothermal process and temperature program. The analysis was conducted through Microsoft
Excel and the results were shown in the form of a two-dimensional chromatogram. Theoretical
findings from the chromatogram simulation of the compounds were compared with 2 published
research, that study about the separation of n-alkane through the temperature-programmed GC.
Results of the present study show that good linearity with correlation coefficient (R* = 0.9532 and

0.9896) from the correlation plot between simulated fr and experimental #r were achieved.
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(AR LSER vaspadut] e = 0's = 0.305 a = 0.260
b=01=0561c = -2.313) Inefasiedeiiaula
W 8 @13 1ur n-hexane n-heptane n-octane
n-methylbenzene n-nonane n-undecane n-
dodecane wag n-tridecane (g‘dﬁ 6 (n)) (ﬂlﬁmﬁl“uad
AN3F0E199NAUNT LSER Wanasan1s a7 7) waw

ekan1s91aedAsanlnunsuasgun 5 ()
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dlawssuifisunaiildannissiassiunisnaaes
S39fil@sunsanud nuindleSeeddu tr vadun
azd1379E197 91 N1591a0IRSIA UNARINANT
wmamﬁaﬁgwm (mi’mﬁ 6 wag 7) Asnudulng

wazdndIUVDT AMULTUVDINN TEFAINN1TINA0IRA

JalnaLAea uUNaN1SNAaDI939 Ll BUIAISINUTY

17397 191NN1SNARDILALAITINABIUIATILIIE

correlation plot ﬁﬂgﬂﬁl 7(n) way 7(v) wualaan
R% 1¥u 0.9532 uag 0.9896 ARy

ﬂﬁi’]\‘i‘ﬁ 6 ﬂlﬁﬂﬂﬁ LSER way tr PMNNTTAAENITNAaRIEWALln GC-FID Hewlett-Packard 5890

series || ApANY DB-5 (5% phenyl + 95% methylpolysiloxane) fused-silica capillary column L = 20 Luns

r = 0.26 fiadwns V = 5 Jaaans/ui To = 40 asrweadea (Junan 2 wiil) Tr= 120 aamwaided

waz ¥ = 8 e Ldealloa/unil vesansmednlaannsinszasdunsdluun [8]

o tr tr
R E 5 A B AINN151809 AINNNIINAaBDN
n-heptane 0.135 0.097 0 0.102  3.251 1.60 1.50
n-octane 0.141 0.099 0 0.103  3.781 2.12 2.40
n-nonane 0.148 0.104 0 0.106  4.243 2.10 3.10
n-undecane 0.152 0.114 0 0.105  5.303 2.84 3.60
n-tetradecane 0.199 0.144 0 0.106  6.744 5.14 5.10
n-hexadecane 0.217 0.175 0 0.092  8.174 8.72 6.80
n-octadecane 0.226 0.235 0 0.111  9.445 7.56 7.20
methylbenzene 0.708 0.596 0 0.223 3418 9.28 7.90

A15197 7 AR LSER wag tr 911N15818096AYN15VAA8IR8WATA GC-FID Agilent 7890A gas

chromatograph AeauY HP-5 L = 30 wuns i.d. = 0.25 faduns V = 0.6 fadans/uii To = 40 asrndea

Weoa (Junan 1 wnil) Tr= 160 semwal@ivd uaz ¥ = 10 ssddoadoa/uii [9]

v tr tr
FANIAIREN E s A 5 AINN151809 AINNNIINAaDY
n-hexane 0.134 0.100 0 0.098 2.763 2.60 2.74
n-heptane 0.135 0.097 0 0.102 3.251 3.70 3.55
n-octane 0.141 0.099 0 0.103  3.781 4.90 4.87
n-nonane 0.148 0.104 0 0.106  4.243 6.20 6.30
n-decane 0.148 0.109 0 0.105  4.805 7.80 7.52
n-undecane 0.152 0.114 0 0.105  5.303 8.80 8.50
n-dodecane 0.171 0.129 0 0.108  5.777 10.00 10.30
n-tridecane 0.187 0.146 0 0.109  6.293 11.00 11.8
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