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Abstract: The asphalt antistripping agents were synthesized from ethylenediamine (ED) or N,N'-bis(2-
hydroxyethyl)ethylenediamine (HEED) with three different fatty acids. The formation of amide bonds were
successfully performed and confirmed by FT-IR and 'H-NMR data. The adhesive properties of antistripping
agents were compared in terms of contact angle and BBS test. The reaction product of ED with waste animal
fat exhibited the most hydrophobic by the contact angle measurement, and the strongest water resistance of
94 % by BBS test. However, the reaction product of ED with waste vegetable oil showed the strongest absolute
bond strength of ca. 3610 and 3227 kPa for before and after water conditioning, respectively. For the bond
strength in general, the reaction products of ED were superior to HEED reaction products, and the reaction

products of animal fat and waste vegetable oil were superior to those of pure soybean oil.
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Table 1. Abbreviation of synthesis products

Waste Animal
Vegetable Oil Fat

Fatty acid Soybean
Amine Oil

bis(2-hydroxyethyl)
ethylenediamine

Ethylenediamine
(anhydrous)

SO _HEED VO HEED AF HEED

SOED VO ED AF ED
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Fig. 1. FT-IR spectra of ethylenediamine and its amide
products.

(a) N,N’Bis(2-hydroxyethyl)ethylenediamine

1738

(b) SO_HEED

1620

(c) VO_HEED

(d) AF_HEED

T T T T T T
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm-)

Fig. 2. FT-IR spectra of N,N’-bis(2-hydroxy ethyl)ethylene-
diamine and its amide products.
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Fig. 3. '"H-NMR spectra of reaction products of soybean oil
(SO) with 2 different amines.

Table 2. Contact angles and wetting energies of samples and

glass
Wetting Energy
No Sample Contact Angle (mN)
1 SO_ED 98.79 -11.12
2 VO _ED 99.22 -11.67
3 AF_ED 110.13 -25.05
4 SO_HEED 29.35 63.46
5 VO_HEED 33.84 60.47
6 AF_HEED 4331 52.97
7 Glass 36.52 58.51
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Table 3. BBS test result of samples

S | Bond Strength(kPa) Ratio
ample
i Uncond. Cond. (%)

SO_ED 2502.4 2195.0 87.7
VO_ED 3609.7 3226.6 89.4
AF_ED 31729 2981.3 94.0
SO _HEED 2131.1 1623.7 76.2
VO_HEED 2369.7 2201.7 929
AF_HEED 2591.5 23529 90.8
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