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Analysis of Asphalt Cement Aging Characteristics Using Chromatogram

SNF*, EEBD®, FwE-

Abstract
Relationship between againg and characteristic change of asphalt is8 not well Known
through asphalt rheology. Therefore, this study was conducted to evaluate characteristic
change of asphalt cement due to againg based on experimental results of chromatogram and
selected physical properties. Currently, three virgin asphalt cements were tested for
physical properties and chromatograms before and after artificially conditioning for

againg. Results in the current study showed that againg caused significant

changes of

physical properties and increase of larger size molecules and approximately corresponding
reduction of smaller size molecule in asphalt cement molecular size distribution.
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Table 1. Results of E_’hysical_Proggrty Tests for 3 Virgin Asphalt Cements after 0, 5
and 24 Hours of Artificial Aging Conditioning in A Revolving Thin Film Oven at 165°C.

Physical Properties
Asphalt| Aging | Abs, Viscosity Kin. Viscosity Penetration

Cond. (poise) (centistoke) (0.01mm)
Mean Std. Mean Std. Mean Std.
O-Hour!| 1067.0 48.1 415.5 0.7 84.4 1.7
A 5-Hour| 4464.7 | 152.1 691.5 16.3 57.2 1.0
1-Day | 70097.5 | 569.2 2159.5 0.7 24.7 2.1
O-Hour| 2301.3 30.9 416.0 4.2 60.3 0.3
B 5-Hour| 4826.0 84.9 558.5 9.2 36.7 0.8
1-Day | 37700.5 {1398.0 1644.5 10.6 20.5 0.9
O-Hour| 2286.7 78.0 434.0 1.4 81.7 1.6
C 5-Hour| 5861.0 | 195.1 648.5 7.8 49.3 0.6
1-Day | 20849.0 19.8 2025.5 71.4 24.3 2.5
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Fig. 3. Penetration of 3 Asphalt Cements
After 3 Aging Conditioning
Table 2, Results of tatist,Lcsl Tests to
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8
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ti
Ing Conditions,

Physical Properties
Source - . N
bsolute |Kinamatic|Penetration
iscosity|Viscosity
Asphalts 0.5450 | 0.8731 0.3100
Condition| 0.0001*| 0,0001* 0.0001*
* Significant at a=_0,01 measured by the
probability associated with the F-gstatistics.
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Fig. 4. Changing Pattern of 3 Properties
Under 3 Aging Conditioning
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Fig. 5. Chromatograms of Asphait A

Detecicr Response
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Fig. 6. Chromatograms of Asphalt B
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Fig. 7. Chromatograms of Asphalt C
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Fig. 8. Comparison of % Areas for All AC

Results of Statistical Tests to Detect Difference in Relative Area of Each Slice

among Aging Conditions and Asphalt Cements within Condition.

Test Results on Each Slice

Source
T1 T2 T3 T4

5 T6 T7 T8 19 T10

Conditionj.0001* .0001* .0001* .0044*

.0001* ,0001* .0017* .0009* .0055* .9856

Asp(Cond) |.0004* .0032* 5672 .1708

.0009* .0001* .0005* .0001* .0001* .0980

* Significant at «= 0.01 measured by the probability associated with the F-statistics.
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