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Abstract :

Asphaltenes are generally defined by their solubility when a light alkane, such as

n—heptane or n—pentane, is mixed with crude oils or oil sand bitumen. However, this definition is
nowadays not enough to understand their behaviors during oil recovery, transport, storage, and
even refinery operation. Interestingly, the researches regarding asphaltenes have been vastly presented
within last decade. This is because the production of heavy oils is becoming larger and asphaltenes
are known to play an important role in the property changes of heavy oils. In this paper, the
researches regarding molecular weight, aggregation behavior of asphaltenes are introduced and
discussed. It is expected that analytical studies will be appeared continuously in the form of global
collaboration in order to describe asphaltene molecules as close as possible based on their origin.
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Asphaltene nanoaggregate

Example of asphaltene molecules !

j Cluster of nanocaggregate
™)

Fig. 1. Conceptual diagram of asphaltene molecule, nano—aggregates, and cluster aggregation.

Fig. 2. Model chemicals used to analyze their characteristics if asphaltenes are assumed

as island model.
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1,4-dipyrene-1-yl-butane
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2.5-Bis(2-pyrene-1-yl-ethyl)-thiophene

o] Wit AFEFE S5

1,4-Bis(2-pyrene-1-yl-ethyl)-benzene

2.5-Bis(2-pyrene-1-yl-ethyl)-pyridine

Fig. 3. Model chemicals used to analyze their characteristics if asphaltenes are assumed

as archipelago model.
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Table 1. Molecular weight and molecular size of asphaltenes. These are rearranged from Table

shown in literature [2,21]

Ref. | Method Molecular weight Molecular size
Field—ionization mass spectrometry 3
6 (FI-MS) 800 g/mol
Electrospray ionization, Fourier | Mainly  300-800 g/mol,
19 transform ion cyclotron resonance | with a range of 300-1,400 | —
mass spectrometry (ESI FT-ICR MS) | g/mol
%6 Atomospheric pressure photoionization | 750 g/mol, with a range |
mass spectrometry (APPI MS) of 400-1,200 g/mol
7 Field—description / field—ionization | ~ 1,000 g/mol with a | _
mass spectrometry (FD—FI MS) broad distribution
28 Laser desorption ionization (LDI) 800~1,000 g/mol -
3 Time-resolved fluorescence | 750 g/mol with a range of | _ onm diameter
depolarization (TRFD) 500~1,000 g/mol
29 Nuclear magnetic diffusion - dN 2.6 nm
iameter
Fluorescence correlation spectroscopy ~ 2.4 nm
30 (FCS) 750 g/mol diameter
~ 1.4 nm
31 Taylor dispersion diffusion - diameter for coal
asphaltenes
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