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Table 1 Results of dement analysis of asphaltenes ( % Wt)

Sample N C S H 0
390 C asphaltene 161 8372 073 6 23 7 81
420 C asphaltene 1 40 8538 0 44 591 6 86
435 C asphaltene 1 94 8566 0 66 525 6 44
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Fig 1 Fluorescence spectra of 50 mg* L™ ' asphaltene >
in different solvents: Ex= 450 nm AS . AS
I: THF; 2: NMP; 3: NMP/CS, 40mg* L°' , AS



1532 30

THF AS
& Ab)~(d) 05 10mge L' AS
E . A 240~ 420 nm AS .
E A : A=280mm  AS :
£ A , , A 240~ 260
. nm . AS 380 nm ;A 280
E nm  AS 410 om A
, A= 320 nm  AS
s Ay= 280 nm

200 300 400 500 600 700 800 900 AS
Wavelength/nm A 280 nm
Fig 3 Fluorescence spectra of asphaltenes liquefied at dif ferent AS THF ,
temperature in THF solution: Ex= 450 nm, 40 mg * THF 05mge L' AS THF
-1
L THF, 1 Omg* L-' AS THF
1: 390 C; 2: 420 °C; 3: 435 C , 10 mg L' AS A= 220~ 500
nm s
22
Goncalves [ R THF
’ N N AS
, AS , )
R THF 4(a) ) AS
Ao 220~ 270 nm THF 290 nm [12] .
g g AS 10mge L', AS
A Ay 270 nom , THF AS 7
’ ’ , AS THF
E, » A 280 nm , THF , 10mge L~
AS AS t
] 5 el 220
Ham o [ - @ 10 000 0.5 mgL o, iy
z} —— 240 nm >y 260 nm
& —— 260 nm = i D
2 8000y 4} 0 e 200mm % 8000 éﬁg .
% 280, 290, 310, 330, 350 nm E 320 nm
2 6000 ¢ 6000 340 nm
8 g 360 nm
g g 380 nm
% 40001 £ 40001 400 nm
g § 420 nm
) 440 nm
£ 20001 E | 460 nm
2000 480 nm
0 o)
200 300 400 500 600 700 800 200 300 400 500 600 700 800
Wavelength/nm Wavelength/nm
8000 ', 1mgL? —220mm (©) 10000 — 220nm (@
% " - - - 240 nm = --- 240 nm
2 E 2N 260 nm 8 wnsad 0 AR e 260 nm
£ sooo] — 280nm-480 o g 5% — 280 nm-540 nm
@ =
2 g 60001
£ 40001 §
°§‘ % 40001
= 2000 é
2000
0 0 N
200 300 400 500 600 700 800 200 300 400 500 600 700 800 900
Wavelength/nm Wavelength/nm

Fig 4 Fluorescence emission spectra of asphaltene with different concentration in THF solvent
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Fig 6 UV Vis absorption spectra of
asphaltenes in THF solution
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Fluorescence Spectroscopy Characterization of Asphaltene Liquefied from
Coal and Study of Its Association Structure

WANG Zhit cai, CUI Xue ping, SHUI Heng fu, WANG Zur shan, LEI Zhr ping, KANG Sht gang
Anhui Key Laboratory of Clean Coal Conversion & Utilization, School of Chemistry and Chemical Engineering, and Anhui
University of T echnology, Ma anshan 243002, China

Abstract Structure and association of asphaltenes from coal direct hydroliquefaction were studied by fluorescence spectrometry
and UV-Vis absorption spectrometry in this paper. The results indicate that asphaliene is aromatic mixtures mainly containing
naphthalene nucleus and shows strong fluorescent characteristic. The forming of exciplex between asphaltene and solvent results
in the red shift of fluorescence peak and fluorescence quenching of asphaltene that increases with the polarity and electron accept-
ability. The self aggregation of asphaltene is formed by nomr covalent bond interaction, so that the asphaltene liquefied at higher
temperture that shows high aromaticity has stronger association than that liquefied at low er temperature. A ggregation of asphali-
ene has been found to be a gradual process, in which there is no critical aggregation constant observed, and the inflection point of

the plot of apparent fluorescence intensity as a function of asphaltene concentration varies with the excitation wavelength.
Keywords Liquefaction of coal; Asphaltene; Fluorescence spectrometry; Association structure
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