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ABSTRACT : Asphalt sealants for the crack repair of asphalt concrete road were prepared using waste lubricant oil in
this work. The waste lubricant oil was compounded with asphalt(AP-5), SBS triblock copolymer, a tackifying agent(petroleum
resin), and antioxidants. Cone penetration, softening point, ductility, elongation by tensile adhesion, and resilience of asphalt
sealant compounds were measured. Cone penetration of asphalt sealant compounds increased with the increase of waste
lubricant oil content while their softening point, ductility, and resilience decreased. By the addition of talc as an extender,
softening point and resilience of asphalt sealants increased, but cone penetration, ductility, and elongation by tensile adhesion
of those decreased with the proportion of talc content. The most economic asphalt sealant which could pass an ASTM
specification could be manufactured by the big decrement of petroleum resin content.
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Table 1. Recipes and Properties of Asphalt Sealant Compounds
Containing Waste Edible Oil or Waste Lubricant Qil

L1 L2 | L3 | L4 | LS | L6

Asphalt(AP-5) 345 345|295 27 | 245 22
SBS

(Kosyn™ 20 20 | 16 | 16 | 16 | 16
KTR-101P)

Petroleum resin

(Sukorez ® SU-1 20) 30 30 | 24 | 24 | 24 | 24

Talc

(KCA-325) - - 20 | 20 | 20 | 20

15
(Waste | 15 | 10 |12.5] 15 | 175
edible oil)

Oils
(Waste lubricant oil)

Ant10X1dant blend

(Songnox 21B) 0.5 0510505 |05]|05

Sum 100 100 | 100 | 100 | 100 | 100
Cone penetration
(0.1 mm) 106 9 | 74 | 88 | 102 | 115

(25 C, 150 g, 5 s)

Softening point(C) 96 95 | 97 | 95 | 93 | &7

Ductility(cm) 68 76 | 61 | 58 | 60 | 54

Flow(mm)
(60 C, 5 hrs)

Tensile Adhesion-
Elongation at 960 350 | 238 | 230 | 237 | 231
25 CT(%)

Resilience at

25 C(%) 79 74 | 66 | 65 | 64 | 62
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Table 2. Recipes and Properties of Asphalt Sealant Compounds
Containing the Waste Lubricant Oil and Different Contents of
Talc

Table 3. Recipes and Properties of Asphalt Sealant Compounds
Containing the Waste Lubricant Oil and Different Contents of
Petroleum Resin

L7 | L8 | L9 | L10 | L11 | L12

L11 L13 L14 L15

Asphalt(AP-5) 29.5(29.5]29.5|1295|295|295

Asphalt(AP-5) 295 | 405 46 51

SBS

(Kosyn® KTR-101P) 18 18 18 18 18 18

SBS

(Kosyn® KTR-101P) 18 18 18 18

Petroleurn Resin

Petroleum resin

(Sukorez SU-120) 22 22 22 22 22 22 (Sukorez SU-120) 22 11 5.5 0.5
KCTAal;25 0 5 10 15 20 25 Talc(KCA-325) 20 20 20 20
( -325) Waste lubricant oil 10 10 10 10

Waste lubricant oil 10 10 10 10 10 10
Anti deant (S inﬂozlda;B) 0.5 0.5 0.5 05

S © 1B 05]05] 05|05/ 05]05 ongno
(Songnox ™ 21B) SUM 100 | 100 | 100 | 100
SUM 80 85 90 95 | 100 | 105 Cone penetration

Cone penetration (0.1 mm) 67 66 68 73

(0.1 mm) 38 77 73 70 67 61 (25 C, 150 g, 5 s)

(25 TC, 150 g, 5 s)
Softening point(C) 96 | 100 | 101 | 102 | 103 | 108
Ductility(cm) 74 | 71 67 | 65 | 59 | 56

Flow(mm)
(60 T, 5 hrs)

Tensile Adhesion-
Elongation at 25 C(%)

Resilience at 25 C(%)| 51 54 | 53 | 52 | 58 | 59

287 | 275 | 244 | 246 | 210 | 206
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Table 4. An American Standard Specification for Hot-Applied
Crack Filler

ASTM D 5078-95

Crack Filler, Hot-Applied, for
Title Asphalt Concrete and Portland
Cement Concrete Pavements
20 °F(11 C) higher than minimum
application temperature

150 °F(65.5 ), minimum

Properties

Safe Heating
Temperature

Softening Point(C)

Cone Penetration
(25 T, 150 g, 5 s)

Cone Penetration
4 T, 200 g, 60 s)

Flow -
Bond -

at 25 C, 30 %, minimum

not exceed 70

15, minimum

Resilience

* Test method : ASTM D 5329.
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Figure 1. Properties of asphalt sealant compounds as a function
of waste lubricant oil content.
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Figure 2. Properties of asphalt sealant compounds as a function
of talc content.
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Figure 3. Properties of asphalt sealant compounds as a function
of petroleum resin content.
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