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ABSTRACT : This work is about the development of asphalt sealant using the waste edible oil. Asphalt
sealant has been used for crack filler and bridge deck joint sealer. Several plasticizers such as aromatic
or paraffin process oils, DOP, Bunker C fuel oil, and waste edible oil were compounded with the basic
components such as asphalt(AP-5), a thermoplastic elastomer(SBS triblock copolymer), a tackifying
agent(petroleum resin), and stabilizers. Penetration, softening point, ductility, and elongation by tensile
adhesion of those asphalt sealant compounds were measured. Their properties were changed largely
depending on both the type and content of plasticizers. Waste edible oil and DOP were the best plasticizers
for the low temperature tensile adhesion characteristics. Penetration and elongation by tensile adhesion
of asphalt sealant compounds increased with the increase of waste edible oil content and decreased with
the increase of talc content. The manufacture of asphalt sealant with low penetration and excellent low
temperature tensile adhesion was possible by the recipe optimization.

Keywords : asphalt sealant, crack filler, joint sealant, waste edible oil, SBS

TR AHe-mail : sjkim@kunsan.ac.kr)

61 Elastomer Vol. 39, No. 1, 2004



.4 &
olABE B (asphalt sealant) =
i

¥gwze)
B A (crack sealant)ol) F= ARE-ET Qda
ngF ZOlES] B4 9l AA A
A (joint sealant)2 AEE 31 )
AMe AR, FA4F 2w
‘Pr;q E-’-Foﬂ wo. ok o}/\.ﬂ— B

3l Yoy FUdME o)A /\]»ELOE

P

ok

ik
2
2
1o, do do %

o
2
Fﬂ

2

i

s

o op

ot o

=
H

o
olrt

i {m

2,
>~
-

OOFO

52
2
fr
e
2
o

2 &
lo,

o ot o fIr O mt B L2
>
P

o o fo
ot = 5L
oy, MK

s
o 4

g
Im

rir

oft
e
N

>,
>
Py
pois
o
[o3
L
>

(<)
im
=2
=
- Hr
2
i
ek}
N
o
T &
k]
ML

}

(polymer modified asphalt, PMA)
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Table 1. Recipes and Properties of Asphalt Sealant
Compounds Containing Several Plasticizers

Al | A2 | A3 | A4 | A5

Asphalt(AP-5)
(phr)
SBS(KTR-101P)
(phr)

Petroleum resin
(Sukorez SU-120) (phr)

100 | 100 | 100 | 100 | 100

58 | 58| 58 | 58| 58

87 | 87| 87 | 87| 87

waste
Oil P-3 | A-3 | BC|DOP |edible
oil

Oil content(phr) 43.5143.5| 435 |43.5| 435

Penetration
(0.1mm) 85 | 56 47 | 95 99
(25°C, 150g, 5s)

Softening Point(C) 119 | 108 | 119 | 89 | 101
Ductility(cm) fail | 88 | 91 | 57| 62

Flow(mm)
(60°C, Shrs)

Tensile
Adhesion-
Elongation at 25C
(%)
Tensile
Adhesion-
Elongation at -29°C
(%)

140 | 740 | 712 | 520 | 788

83 | 128 | 104 | 344 | 300

AE AMgslth AstAE WA FAHRY
A3 A9 2 g 3859 P31 A
1), DOP(dioctylphthalate, Junsei Chemical Co. Ltd.,
GRe, 9¥) & 7 CRHIG ZE2 Fhe A
& gz ARRSEATE AR E 1xF B 23 4
kiAo 122 EAN=9] Songnox 21B(EE4)E
EE BgA 055%% Arletdon FRAEE
2(KC-325)2 g 73t agz Az
&2 ok ARESIETE M AbA| (tackifying agent) &=
FLE {3l AAksla dE DCPD(dicyclopen
tadiene)A] 2-6-F#1el A9 Sukorez SU-120& -
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Table 2. Recipes and Properties of Asphalt Sealant
Compounds Containing the Waste Edible Oil

A6 A7 | A8 A9
Asphalt(AP-5) 100 100| 100| 100
(phr)
SBS(KTR-101P) 44 47 51 55
(phr)
Petroleum resin
(Sukorez SU-120) (phry | 0| 63| 68| 4
Talc(KCN-325) 58 63 68 24
(phr)
Waste edible oil 30 40 50 65
(phr)
Penetration
(0.1mm) 720 125] 140 | 197
(25T, 150g, 5s)
Softening Point(C) 94 88 84 74
Ductility(cm) 33 40 44 37
Flow(mm)
35
(60°C, 5hs) z| 6 87
Tensile
Adhesion-
688 | 74
Elongation at 25T 140\ 524 8
%)
Tensile
Adhesion-
460 | 536
Elongation at -29°C 100 228
%)
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Table 3. Recipes and Properties of Asphalt Sealant
Compounds Containing the Waste Edible Qil and
Talc Filler

Al0|A11|A12]A13]Al4|AlS

Asphalt(AP-3) 100| 100| 100 100| 100| 100

(phr)
SBS(KTR-101F) ss| ss| ss| ss| ss| ss
(phr)

Petroleum resin

(Sukorez SU-120) (phry | | &3] 83| 35| 85| 85
Talc(KCN-325) 0| 30| 70| 120] 180/ 230

(phr)
Waste edible oil sol sol sol sol sol so
(phr)
Penetration
(0.1mm) 135] 119 105 89| 62| 55

25¢C, 150g, 55)

Softening Point(C) 93| 94| 95 97| 99; 102
Ductility(cm) 54| 51| 45| 33| 31| 17
Flow(mm)

(60T, Shrs) 91 10| 8| 6 3] 2
Tensile
Adhesion-
Elongation at 257 760| 692| 620| 608| 300| 244
(%)
Tensile
Adhesion-
Elongation at -29°C 512| 408| 384| 356| 220| 120
(%)
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el WEA T 7reAds #rsh) 9siMe
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Table 4. American Standard Specifications for Hot-Applied Crack Filler and Joint Sealant

Properties ASTM D 5078-95 ASTM D 1190-97 ASTM D 3405-96
Crack Filler, Hot-Applied, for . . .
Title Asphalt Concrete and Portland Congrete Joint Sealer, Joint Sealant, Hot-Applied, for

Cement Concrete Pavements

Hot-Applied Elastic Type

Concrete and Asphalt Pavements

20°F(11°C) higher than
minimum application
temperature

Safe Heating
Temperature

Pour point : 20°F(11°C) lower
than safe heating temperature

set forth by the manufacturer,
shown in all containers, provided
to the testing agency

Softening Point

) 150°F(65.5°C), minimum

Cone Penetration

(25, 150g, 55) not exceed 70

not exceed 90 not exceed 90

Cone Penetration

(4°C, 200g, 60s) 15, minimum

not exceed 5 mm

not exceed 3 mm

FI -
o (afier 5 h at 60T) (afier 5 h at 60T)
at -17.8C, 5 cycles of 50% at -297C, 3 cycles of 50%
Bond - extension(3.2 mm/h) No crack, | extension(3.2 mm/h) No crack,
separation over 6.4 mm deep separation over 6.4 mm deep
Resilience at 25°C, 30%, minimum - 60%, minimum

* Test method : ASTM D 5329.
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Figure 1. Penetrations and softening points of asphalt
sealant compounds as a function of waste edible oil
content.
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Figure 2. Elongations of asphalt sealant compounds as
a function of waste edible oil content. The tensile
adhesion tests were conducted both at 25°C and -29C.

stk JU%9 7 A6 HjEEvlo] Aol
£ EEAGoint sealant)el] HEF Y% IFZ(Table
49] ASTM D 1190 2 3405)2 wH=3l4c}. 23]
o] 584 A HALR ol uisie] v
T FA FURIEEY FEHIE 15 wi% oAl
AS(%F 15 wi%)TF AY(SF 17.5 wi%)Q] ASolE= 1)
FAo] BiFale] Table 49] %038 B3Ad)
U3 84 7133 mm BE 5 mm o]she =A
Fe Aeg vebgdh a8y, A HEF 4e
< Figure 20 Uehd A Zo] 42 ¥ A2 &
FollA HAEf gl HlElsle Folshe AL
2 vehgtk 97 FF Qg oie e
ASTM D 340694 EEZ(23 +20)oA 2438
A AR Ago] Ha 500%=2 FHFI Ao HY
g ZoZ A6 HIFES At A7T-A9Y] W

BT o] FHE I

Ag2Ew A39YH A1z, 2004

1401 < 140
l\ 5
— 120 | 11205
£
- LN e @
g 100 ° _e— 10 @
13 o—@ L 4 z
el - &
4 | =3
% 80 \ w0 8
= -—
& l
|
60 60
—
0L T T T — 40
[ 50 100 150 200 250
Content of Talc(phr)

Figure 3. Penctrations and softening points of asphalt
sealant compounds as a function of talc content.
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Figure 4. Elongations of asphalt sealant compounds as
a function of talc content. The tensile adhesion tests were
conducted both at 25C and -29C.
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