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Abstract : For analyzing the qualitative and quantitative analysis of fuel marker in petroleum
products, the applicability of HPLC was studied. For the qualitative analysis of fuel marker in
kerosene and automotive diesel, optimal analytical conditions(ratio of mobile phase solvent, flow rate,
etc) in HPLC were selected and calibration curve for quantitative analysis of fuel marker was prepared
based on the result of qualitative analysis. In particular, the correlation coefficient of calibration curve
in kerosene and automotive diesel was shown to be 0.999 in a certain concentration range and it
could be applied to the quantitative analysis. The results of analysis using the UV/Vis spectrometer,
which is the current analysis method of fuel marker, were compared with the analysis results using the
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HPLC. The kerosene showed a low deviation of about 7 % and the automotive diesel showed a

somewhat large deviation of about 20 %.

Keywords * HPLC, UV/Vis spectrometer, Unimark 1494DB, Unimark 1494DB developer C-3,

Kerosene, Automotive diesel
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Fig. 1. Examples of chemical marker[1].

Table 1. Analytical conditions of HPLC

Part

Conditions

Column
Flow rate (ml/min)
Solvent ratio (vol%)
Detector
Injection volume (uf)
Oven temperature (C)
Analysis time (min)

Waters 3 m Silica 4.6 X 150 mm
0.7 (for Kerosene) / 0.8 (for Diesel)
Isopropyl alcohol :

n—Heptane @ Developer = 70 : 10 @ 20
UV/Visible
50
70

7 (for Kerosene) / 6 (for Diesel)

2 o AEAiel ¥gE et AR
Unimark 1494DB Developer C-55 ZtZ+ Ah&
sttt Aol AHgE Ff(kerosene)= =Wl 4
A AEANA AEE AL AR e
AL  olgstdry. EI  AFAE AR
(automotive diesel) AT HFEFHL2 =
578 ARALe] AAE HARE TETgeH, K
Adzf 1, 2% (by-product fuel oil 1, 2)= =
i Afatetaatel A BitE AEes, Adde] A
_g_ﬂ ne /\]E‘— Mol /\] 5111,H /qaﬂ ] ﬁ7<17]§_
ol 10 mg/Le] =& Hriste] zAstact. A
FAES] AEA BA4S 97 HPLC 24 A] At
S5 8w tigsgelA wuistes HPLCH
2-Z23-E&(isopropyl alcohol, 99.9%)3 gt
(n—heptane, 99.0%)& A-&-3l3tt.

249g s AHE HPLCE  g#717]
YLO100& Ah&stdoem, HAHL Waters 3

Silica 4.6 % 150 mE ARgstgch. AE7=
UV/Visible Detector® AFR3St9CoH, o]=A; H]
& AEAC 27 A AAS §18l o2 1A
&2 24T § VHEHJO*E 70 %, At
10 %, HAA] 20 %o H|8-S A5t Table

12 HPLCE o]g&3t ﬂtéxﬂ BHxAS YEY
At

3. #at 9 nF
3.1.

2

il o O %—
of GalAA ARESE e, LA YAt <t
2471719 9FE WASH] flste] TAA7E &
i ol s SuiE HWEHQ HE(0.45 m)E ©l
435t el al, HPLC7]719] A& kel 7}
t 7tEYA](Waters 80A, 5 i, 4.6 mm X 10
m)E g2skdct. Fig. 1.2

TAAES o] 54

A8 ofaha ok
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FH E4gujel [PA(sopropyl alcohol®] &

47 HPLC ZHol =2 o] 4Hm, A=

oF WA o] Fet WEgAIZE, Heb o] 25t

9 AEt BAAQARE AAS Sls SRt &
g AR Azl dis] olEde] fFEHale]
o2 9 v A¥S AASHA Fig. 2.9
Fig 3.2 S99 4548 Af0l 2% AdA

10 mg/LE A7t ¥ ol5Ae] sl nE
WA Age AAT ARz, 3 WA 929
ApA) v=sh shds) pae] wa A va
o FErt Mg F1, BH2AAT] TEYS
Tefstel WA He BAAZE s 545
Agsigon, St olBy kol 0.7, A5H

]

A el €85 (EH ¢ 10 mg/L, AHsAt 4 A= 0.8 m/mindlA 7FY =2 A& Y

€ AF ¢ 3 mg/DE ARE ZA5tY BAE 38 el g

AR SR A%, oF 4758, AHERt

4 Afe oF 41784 AEA m]=(peak)7t

AEE At (Fig. 2)

Table 2. Result of marker concentration before/after the use of membrane filter

Concentration (mg/L)
No. of Sample Before After

sample 1 4.8 4.8
sample 2 4.8 4.8
sample 3 4.8 4.8
Aver.(mg/L) 4.8 4.8

Using membrane Filter

Before

After

Before

Fig. 2. Comparison with before/after the use of membrane
filter in 5 mg/L of maker standard solution.
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Table 3. Analysis for Unimark 1494DB in kerosene and automotive diesel

:’L

Unimark 1494DB (4.75 min)

2 |
£ 1 |
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£
: - | -
|
|
I
0.00 2.00 400 6.00
Time (min)
|
M
S | Unimark 1494DB (4.17 min)
d | |
) . v |
Automotive Diesel g ‘
; 0.00t

Time (min)

Voltage (mV)

Fig. 3. Comparison with the response of Unimark 1494DB(10 mg/L) in kerosene
to the flow rate.
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Fig. 4. Comparison with the response of Unimark 1494DB(10 mg/L) in automotive diesel
according to the flow rate.
1800.00 y=0.018x+0.140
r2=0.9991
1600 .00
1400 .00}
1200.00)
.. ~1000.090]
i>; 800.00%
S S00 .00y
<400.00
200.00y
0.00 S.00 10.00 15.00 20.00
Concentration(mg/L)
Concentration
5 10 15 20
(mg/L)
Area (1V-sec) 469.9055 942.2511 1453.1655 1856.9498
Fig. 5. Calibration of kerosene with Unimark 1494DB.
3.2. 59 ¥ ASAS FR AYIM Y 899 beE 24 Avloln, o) sgow 3
QA GRS Sstel 4uA RAk 56 AT AEIAlth He 65 A5AE 280l
o 5,10, 15, 20 mg/LO] FE2 AEAE M7k W e 24 ZielH, olF ol8sl At
slo] EFgANS wEQth AEAE AGE 1) AgaAdoltt. Ag=4de A Ave At
3,5, 10 mg/L] BE2 AEAE Frlst] 22 5 AZIARHHES A}%}Oﬂ o, S#et A
891 WE 5 ARTAL A4k Ag A% 2T AWARR)T 099901402
Fig. 5= HPLCE olgsto] el ot u& et AR Almo] AR Aol s
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AFAE] AEA(Unimark 1494DB) 45 91t HPLC #-87Hs4d £4 a4

v=0.018x+140
S00.00 r2=(0.9991
400 .00
300.004
B 200 .00y
=
100.004 /
0.00 2.00 <4 _ 00 &.00 8.00 10.00
Concentration(mg/L)
Concentration (mg/L) 1 3 5 10
Area (V-sec) 45.9203 155.9743 260.1250 550.4399

Fig. 6. Calibration of automotive diesel containing Unimark 1494DB,.

Table 4. Comparison with the analysis result using HPLC and the analysis result using

UV/VIS spectrometer in kerosene

Concentration (mg/L)

Company - Deviation
HPLC UV/Vis
A 14.33 12.01 2.32
B 15.13 16.10 0.97
C 13.33 14.23 0.90
D 11.45 12.10 0.65
Aoz gott $ HPLCE o8¢ AM¥AlY 24: A7k

3.3. S&ol Algx
2t

HPLCE ©o]-85} =

Aot &, A AFaAbollA AAE o] 4]
B s BASHY, UV/Vis B34 EAE o]
43t 244xet vlwstAri(Table 4). H-HAHE
2 065 ~ 232 mg/Le #olE uEhiglY,
UV/Vis B335 A 2 A8A &S 7502 A
£ Ast 7 % oW WAE HArh ole
A ete] Faet 9gAIE Fa1, AEAIE AE
S5H7] $1st HE7I(UV/VIS detector)7} LT

o

Hr o

o,
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Table 5. Comparison with the analysis result using HPLC and the analysis result using

UV/VIS spectrometer in automotive diesel

Kerosene volume added

Concentration (mg/L)

in automotive diesel Deviation
Vol %) HPLC UV/Vis
3 0.27 0.23 0.04
5 0.42 0.32 0.10
10 0.98 1.10 0.12
20 2.39 2.64 0.25
olgstel HlmEA Hit 004 ~ 0.25 me/Lel @ RAGAL UV/Vis BRREAS ol
Zpols Yehl UV/Vis EFF=A0l AHA g BAAel vttt ATE HGlou, F
FF Veor SREC oA &, 9F 20 %9 H frete g2y da & #HAE 20 »E W
A5 UEF SiTh ERU et
2 A5+ HPLCE o83 &3 AEA e &
4. A E A7Vs/dE AESHoH, FrHHog vy dl
A4 243 HPLC 717190 mlAle 4% 5=
2 A= @9 APEAIRD Unimark 1494DB FTARAT Bao] e Zor HAlr
4= §si HPLCO| A87Fsde AESH] #
off, ¥4 EMxd 4 A= 44, AA 58 ¥
ARG Aol et AR e B A" References
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