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and Lubricant (P-8) on the Spectrophotometric Analysis of Unimark 1494 DB

Lee Ji Yun and Kim Chang Jong”
Chung-Ang University College of Pharmacy

Abstract — There are three kinds of liquid petroleum marker which is extracted by the basic or acidic, and both developer.
Korean marker, Unimark 1494 DB (marker) have been spectrophotometrically analysed by the determination of absorbance
at 582 nm after base extraction by Unimark 1494 DB Developer C-5 (developer). Some blue dyes which have same reactive
radical of marker and can be changed deep blue color in base developer extraction (BDE), may be increased absorbance at
582 nm, but dyes or markers which can be increased the absorbance, were not unclear. In this experiment, effects of three
dyes or marker such as Orimax Green 151 (the mixture of CI Solvent Yellow 16 and CI Solvent Blue 70), quinizarin and
Orimax Blue 2N (CI Solvent Blue 35), and two solvent such as topasol (P-250) and lubricant (P-8) on the absorbance were
studied by HITACHI Recording Spectrophotometer U-3300. It shows that all of them increased absorbance at 582 nm after
BDE. Absorbance at 582 nm can be showed 0.0544 by Orimax Green 151 at the concentration of 3.96 mg/, quinizarin at
the concentration of 1.38 mg//, and Orimax Blue 2N at the concentration of 2.73 mg/! in the artificial petroleum (normal die-
sel oil : topasol : lubricant=2 : 4 : 4), respectively. Absorbance, 0.0544 indicates that concentration of marker is 1.64 mg/ in
the reference curves, respectively. And also these results can be showed that the artificial petroleum have about 10% cheep
fuel such as kerosene which have marker (16.0 mg/l). Absorbance of P-250 was 0.01361~0.22842 depending upon the pur-
chasing date, and that of P-8 was 0.05644. pH of developer was 14.83, and so this result indicates that Unimark 1494 DB
is a base extractable petroleum marker, phenylazophenol (US Patent No. 5,252,106). In the BDE, the slight color of Orimax
Blue 2N, Orimax Green 151 and quinizarin in artificial petroleum changed to deep bright blue color, respectively. These
result indicate that the absorbance at 582nm by BDE may be increased not only by azo, diazo, amine and ketone

(anthraquinone, coumarin) dyes or markers, but also the contaminants of P-250 and P-8 which have same as reactive radical
of dyes or markers.

Keywords [] Liquid petroleumn, Unimark 1494 DB, Base Extractable Petroleum Marker, Spectrophotometry, Orimax
Green 151, Orimax Blue 2N, Quinizarin, Topasol (P-250), Lubricants (P-8)
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Fig. 1 - Absorbance of the kerosene containing Unimark 1494 DB 5
minutes after extraction by Unimark 1494DB Developer
C-5. Agay 18 582 (581~584) nm.
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Fig. 2 - Standard curves of Unimark 1494 DB at A, (582 nm). The
standard curve (dotted line: y=0.0292x+0.0065) of KIPEQ
(Korea Petroleum Quality Institute) at the low-concen-
tration (0~5.05 mg/l) are equal to the standard curve
(straight line: y=0.0294x-0.0056) of our laboratory at the
low~high concentration (0~15 mg/)). These curves are in
accord with the Beer-Lambert Law (R?>0.99).

582 nmollX 9] 4TS YeEhllE A S(scatter diagram)E 2t
E°ﬂ A E‘i}Jé Jy=ax+b; V714 y&= FHE, x&= 2
b y-2E)E TSI, oful 717 ()9t
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Fig. 3 — Structure of CI Solvent Yellow 16" (2,4-dihydro-5-methyl-
2-phenyl-4-(phenylazo)-3H-pyrazole-3-one). This structure
have azo radicals and his A, is 394 nm.

Orimax Green 1512| 2 AS551} .
Orimax Green 1512 X[ =218 74l -9 sheka azt
3} GARsE M2 CI Solvent Yellow 163 CI Solvent Blue
Ith. AAtE 2,4-dihydro-5-methyl-2-phenyl-4-
(phenylazo)-3H-pyrazole-3-one® | iL(Fig. 3), ¥-A}i= phthalocyanine
oth(Fig. 4). olF 79 Hhgrabd 242k 394 B 672 nm
ojthFig. 3 3 4).
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Fig. 4 — Structure of CI Solvent Blue 70.!% A : phthalocyanine, B : materials for his synthesis. Some materials for synthesis of phthalocyanine

have ketone radicals and his A, is 672 nm.

Vol. 50, No. 5, 2006



316 oA -

2y B Topasol (P-250) : diesel oil : lubricant (P-8) mixture
' + 4mo/t of Orimax Green 151
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27 @ Topasol (P-250) : diesel oil  lubricant (P-8) mixture
+ Unimark 1494 DB Developer C-5
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2 B Topasol (P-250) : diesel oil ! lubricant (P-8) mixture
+ 4mg/L of Orimax Green 151
+ Unimark 1494 DB Devetoper C-5
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Fig. 5 —Effect of Orimax Green 151 on the spectrophotometrically
quantitative analysis of Unimark 1494 DB at 582 nm in the
mixture of Topasol (P-250), diesel oil and lubricant (P-8)
(4:2:4). A : Absorbance of the Topasol (P-250), diesel oil
and lubricant (P-8) mixture adding 4 mg/ of Orimax Green
151. B : Absorbance of the Topasol (P-250), diesel oil and
lubricant (P-8) mixture 5 minutes after adding Unimark
1494 DB Developer C-5. C : Absorbance of the Topasol (P-
250), diesel oil and lubricant (P-8) mixture adding 4 mg/l of
Orimax Green 151 5 minutes after adding Unimark 1494
DB Developer C-5.

AE A7FE] 4, 682 nmeld FE=7F 0.013330] VR 4]
HAZA 0.2339 mgl} 3-8 AT 22 Axpt verd 5= 3l
22 RF J}(Fig. 5A). 3], Orimax Green 151 $AF2
A-(Orimax Green 151 4.0 mg/! )2 AFQ)H~71A)H- ¢
£ ®9 Solvent Yellow 16¢1 2J5to] 394 nmolA HlSF =S
veldul, Solvent Blue 70(phthalocyanine)sl] <3+ &35 (672
nmy’} @A JERd A o2 Hol Orimax Green 1512 Solvent

(=4
-
o

0.05[ y = 0.0145x - 0.003

R =0.9917

Absorbance (582nm)

0.00

-0.05
Orimax Green 151 conc (mg/L)

Fig. 6 — Standard curve of Orimax Green 151 on analysis of Unimark
1494 DB at 582 nm. Absorbance of Orimax Green 151 at a
concentration of 3.96 mg/l can be showed 0.0544 and it can
be indicated 1.64 mg/! of Unimark 1494 DB same as
mixture of diesel oil with 10% kerosene.

Blue 70 KT} Solvent Yellow 16°] T ®o] 38 EFAAat
PNRERZ= 3

Orimax Green 1510] 3%3¥0] QIA] & ARl F2/42
AAE A7t T AR ~7 Ao S3E SR Hol 582
nmolA 0.005547F Vieht AAlE 23Eo] QA ke 200
mg/)C 2 VERITH(Fig, 5B). 721} Orimax Green 151 fAF3
F(Orimax Green 151 4.0 mg/l $-1)E 284 JH7 FYs}
A AEE W 582 nmelr] FEFE7F 0.060070) LERY APEAR
A 1.83 mg/lo] FRFHUTH= AAE DA Ho| TRH257t oF
11% o1 49 FA 392 297 HrkFig. 50).
whba FAPERol 39 Orimax Green 1519 & 9J8}
ARG ZFEA(, 2, 4, 8mglelH FE=E FHsl &
4, y=0.0145x-0.003Gy= SF=, xt Orimax Green 151
T)Ye ZAJ8le] Orimax Green 1519 S &4 4+ ok
(Fig. 6). 912k, Orimax Green 151°) 3.96 mg/l 5% J7F &
AR SHE7) 0.0544% VERY AEAIZ A 1.64 mg/lo]
gtulo) AEAES AlEo] oF 10% EYE R &2 At
Uebd Zlolot.

919 72 Bo} Orimax Green 151 ¥5F ofi)g} o5& 34
o uj) =g = = azo, diazo, amine, ketone(anthraquinone,
coumarin) radicalg ZH= 985°] 582 nmollA] FFEE AF
A S Qukar AR Ech(Fig. 4B).
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Quinizarin®] EZT 4557

Quinizarin'”?& anthraquinone %4 (1,4-dihydroxyanthraqu-
inone)2A] A8AE A8k chFig, 7). quinizarin®] 2.0 mgfl
58 AP FEANAE R ¥ FEEE 57
e o), 582nmollA FHe) FF =7} VhEREA H(Fig. 8A),
quinizarin®] EEE 0} A & FAFEROl FE2AHAE 7t
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Fig. 7 — Structure of quinizarin.
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+ Unimark 1494 DB Developer C-5
o
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- Wavelength (nm)
C .

| Topasol (P-250) : diesel oil : ubricant (P-8) mixture
+2mg/L of Quinizarin
+ Unimark 1494 DB Developer C

Absorbance

¢
20 225 250 275 A0 75 400 425 450 475 B0 25 S50 576 €00 625 €0 676 WX 75 780 TS o

RS
Wavelength (nm)

Fig. 8 — Effect of quinizarin on the spectrophotometricaily quantita-
tive analysis of Unimark 1494 DB at 582 nm in the mixture
of Topasol (P-250), diesel oil and lubricant (P-8) (4:2: 4).
A : Absorbance of the Topasol (P-250), diesel oil and
lubricant (P-8) mixture adding 2.0 mg/! of quinizrin. B :
Absorbance of the Topasol (P-250), diesel oil and lubricant
(P-8) mixture 5 minutes after adding Unimark 1494 DB
Developer C-5. C : Absorbance of the Topasol (P-250),
diesel oil and lubricant (P-8) mixture adding 2.0 mg/ of
quinizarin 5 minutes after adding Unimark 1494 DB
Developer C-5.
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B 29 R ~7FA1H-(200~800 nm)eA] 8% FREE Ko}
582 nmoﬂxi 0.005547} vHERt 218 AlE 2350} 91A] o= A
0.0 mg/H) 2. % YERATHFig. 8B). 121} quinizarin F-AHA-5
(quinizarin 2.0 mg/l 315 AEA AT FYsHA AlEE
o) 582 nmellA] F=7} 0.088200] “FERKFig. 8C), 218A)7}
1.83 mg/o] EEE A2 A =Hol 57287} oF 11%
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wabx] SARESol Z8HE quinizarin® AES 9lste] Hekd
£ 23805, 1, 2, 5mgh)2] FFEE 582 nmoiA] Zz%—a—}oa
, v=0.0407x-0.0015(v= ¥4%, x= quinizarin 5
ZA3 8ol qulnlzarm/l ks =48 4 ‘Q—(Flg 9). ¢ o_,E,
quinizarin®] 1.38 mg/o] 718 -FAPS-REbd 582 nmellA &%
57} 0.0544% VPR APEA|ZA 1.64 mgle] FH-Elo] Al A
G AlEo] oF 10% Y8 A 2 A3t veRd Blolth,

Quinizarin'”& AFEA-E FFoll FHEE AAaY Wk ople}
A7 FEAAA ] gste] wghd AZES B2 582 nmellA

hsss
595 4542 & vk

SE A1
Eatd
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Orimax Blue 2No| &% 45857

Orimax Blue 2N%¢& quinizarin®} 22 anthraquinone&-%=4)
[1,4-Bis(butylamino) anthraquinone}lZ* ¥ Color Index(CI)
Solvent Blue 35¢}3 H-E+= A3 (dark blue-black) EH2A]
s, A9dl, XREZ FollA] AHEAR ARl Slth
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Fig. 9 — Standard curve of quinizarin at 582 nm in the marker
analysis.

N\NH O

WNH O

Fig. 10 - Chemical structure of Orimax Blue 2N (CI Solvent Blue
35).
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A 27 @ Topasol {P-250) : diesel oil : tubricant (P-8) mixture —_ 0.15
+ 4mg/L of Orimax Blue 2N {E;
o
3 8 010"
| =y
8 3
5] < y = 0.0161x + 0.0104
2 8 ! R?=0.993
< 5 0.05 :
226250 275 300 325 350 375 400 425 450 474 500 525 §50 575 600625 650 675 700 725 750 775 800 g
<
0.00" :
o Wavelength {nm) 0 2 4 6 8 10
B 2 | Topasol (P~250) : diesel oil : lubricant (P~8) mixture Orimax Blue 2N conc (mg/L)
+ Unimark 1494 DB Developer C-5 Fig. 12 - Standard curve of Orimax Blue 2N at 582 nm on analysis
3 of Unimark 1494 DB in diesel oil. Absorbance of Orimax
g Blue 2N at a concentration of 2.73 mg/l can be showed
8 0.0544 and it can be indicated 1.64 mg/ of Unimark 1404
£ DB same as mixture of diesel oil with about 10%
of kerosene.
200 225 250 275 300 3256 75 400 425 450 475 500 525 850 575 600625 650 675 700 725 750 775 800
ol FFEE Y541 IS ¢ 5 aL(Fig. 11C), 582 nm
-1 Wavelength (rim)
oA Az FESERR FHE] A5 HolFol Fig. 129 2
C . B Topasol (P~250) : diese! ail : lubricant (P-8) mixture 2 EFIA(y=0.0161 - x+0.0104, = _.4_16]—1: x= MAEE
+ 4mg/L of Orimax Blue 2N _% 21 ?——r_ ‘{\l" ;J\E“ tx’l'c—’}:, Ori Blue 2N 2.73 mg/l% ‘i-:](‘%‘ 5t
® + Unimark 1494 DB Devsloper C-5 .
g, $AAROIA FHET 00547 LrERED ol A
@
g 164mgl 58 A% 22 0FE AT 5 vk
@« -
< ols} ge 4PFH= Kok Ormax Blue 2N HAP3Hol &
02302252502753003253 376 400 425 460 475 500 525 660 575 600 625 650 675 700 726 750 775 800 Z]'*“Zﬂ 7]*‘6]-‘}9_ 582 nmoﬂlﬂ j‘%ﬁ";ﬂ' 1:_1 }\L/\Q 74 Z
Ho} Orimax Blue 2No] 9714 /&84 &J5to] FAS

» ! Wavelength (nm)

Fig. 11 - Effect of Orimax Blue 2N on the spectrophotometrically
quantitative analysis of Unimark 1494 DB at 582 nm in
the mixture of Topasol (P-250), diesel oil and lubricant (P-
8) (4:2:4). A : Absorbance of the Topasol (P-250), diesel
oil and lubricant (P-8) mixture adding 4.0 mg/! of Orimax
Blue 2N. B : Absorbance of the Topasol (P-250), diesel il
and lubricant (P-8) mixture 5 minutes after adding
Unimark 1494 DB Developer C-5. C : Absorbance of the
Topasol (P-250), diesel oil and lubricant (P-8) mixture
adding 4.0 mg/ of Orimax Blue 2N 5 minutes after adding
Unimark 1494 DB Developer C-5.

Orimax Blue 2N 5AF3-(Orimax Blue 2N 4.0 mg/! =

Z2AM07) 2 P92 9elt 6505 2 603.5 nmellA HulE JJr
e HERIAIEE 500~700 nmelld £357F 34 S7)E

1 AEE HojFa glo] A1HA HEubgel 582 nmollA B
=5 VERIT Sirk(Fig. 11A).

Orimax Blue 2No| &-f-50] 1A & FAPERol = 2/
ZAAE Yo 582nmelld FFE71 0.005547} viER} 214
= ggE] QA 98 210.0 mgh) o e A kFig. 11B),
Orimax Blue 2N A} #-(Orimax Blue 2N 4.0 mg/ )l
FEABAE WIS F3TE 78 7A1%-(360~800 nm)

wA g Ao duErh o anthraqulnone TZE e
quinizarin'”#} 2] 582 nmelld] EHLE0} FRolEFH 07 FUt
Ha PSE FRIT 5 AT

EnjEe| Edx Maed

ESE(P-250y2 2005.8.12.00 T3t} A1EA) Aol wek
582 nmollA FFEE SA% 2y, FFEI} 0228428 YERt
AAEA 7.60 mgho) TR AR 2 TR VeRd I (Fig.
13A), 2006.1.15. T3 EAEL 357} 001361 et
AR 2A 0.24 mg/l(Fig. 13B), & 2006.1.19. 743 EfES
FHTI} 0.04548% vER} AEA2A 1.33 mgt 9 At
& A=) JeRtHFig. 130).

FAAS AXLEE ALY EVE(P250)P2 akE 3lgt
Eo] AA s Ue A7IEARE AMEEE EdolAE 4B
At g oM AES WS {71318 E(heavy aromatic solvent
naphtha)o] Ho] gHiEo] o] B {71382 AEA
(Unimark 1494 DB)$} 3127} fAKE E320] 64 75
Ao] W) wiiel| EFFTH o] o5 AHAE AP of 7}
ZF g2A UeRA Hof glo] AldeAtE dod  Jlvke A
< Bk
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A : Topasol purchased at August 12, 2005

Absorbance

200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 €50 675 700 725 750 775 BOO

Wavelength (nm)

s B : Topasol purchased at January 15, 2006

Absorbance

O LMW s D N

‘12 225 250 276 300 328 350 375 400 425 450 475 BOO 525 550 575 €0C €25 650 675 700 725 750 775 8O0

Wavelength (nm)

3r C : Topasol purchased at January 19, 2006

2

1

Q '
2B0 225 250 275 3 350 375 400 425 450 475 500 525 550 575 £00 625 650 675 700 725 750 775 800

-1

Absorbance

" Wavelength (nm)

Fig. 13 — Absorbance of Topasol (P-250) at 582 nm were variable
depending on purchasing date. Absorbance at 582 nm
showed that A (2005.8.12) was 0.22842, B (2006.1.15) was
0.01361, and C (2006.1.19) was 0.04548. Their contents
of Unimark 1494 DB were 7.60, 0.24 and 1.33 mg/,
respectively.

ZERAR(P8)2 B8 =22

H O

3 A3}, 582 nmellA 0.05644F WERE 284 1.71 mg/d7t
8 A 2 AR} ekdrhEg. 14). o)9 22 Ad)
Ueh = 218 83595 P-8)ll Wa=383=(CA) 8.4%, LT
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Fig. 14 — Absorbance of lubricant (P-8). Absorbance at 582 nm
showed 0.05644 and it indicated 1.71 mg/ of Unimark
1494 DB.
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Fig. 15 - Structure of Patented-petroleum Marker. BDE : basic developer extraction, ADE : acidic developer extraction. Generally markers

have azo or ketone (anthraquinone or coumarin) radicals.
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