Polymer (Korea), Vol. 31, No. 6, pp 538—542, 2007

OIAEES WS B WA B U XS 2. M

2 -0|5H -

A st stetastal, A v s
(20079 8¢ 244 A, 20079 1

EpM A

- 0|58 - %m%*

Synthesis and Application of
Reactive Polymer Modifiers for Asphalt: 2. Application

KiSeob Hwang, JongCheol Lee, SuckSoo Jang*, SeungHan Lee*, and KiRyong Ha'
Department of Chemical Engineering, Keimyung University,
Dalseo, Deagu 704—701, Korea
*Department of Civil Engineering, Keimyung University,
Dalseo, Deagu 704—701, Korea
(Recerved August 24, 2007, Accepted October 3, 2007)

1( SC)E OPMLEJ
]—‘—].o:h:]_ sk 7k7ko) 7Hxlx-]]
oﬂ:’L \:ﬂﬁﬂ

0

LT E =
= '_lxé

= 7Y

FERT AL s el o

0] styrene ¥

Abstract :

1) o
Lg:'C‘

Eﬂ’a}% OV\ELEQ Fee Wdsh7] Slst] AeleEloR ofe 7 2439 whe

e

G| oz NAAES
shrgiee] thste] 29 E@slo] FYEE SYaigon], A ofnBES] B
7] $lsle] A 242k ofrgE
AT, 1 F 7P Adso) & NAA 6WE 1.0, 1.5, 2.0%
olelgk HJwsh wheel tracking Aol 63 ADAZ} 71 £ 45 thehiglon], ol
7101 sh= Hoz gk

A AAES ofmes) B
| ohrge

o tjste] 1%% E3518109 wheel tracking
&3 & wheel tracking A8 2313
A MMA

This study is on the performance analysis of modified asphalts which were prepared by mixing

the asphalt with polymer modifiers of varying compositions which were synthesized by the emulsion poly—
merization method. Thermal properties of mixed asphalt were investigated by DSC (differential scanning
calorimetry), and dispersion of modifiers in asphalt was investigated by the fluorescence microscope. Dynamic
stability and permanent deformation velocities of mixed asphalt were investigated by wheel tracking
measurements. Modifier 6 showed the best results in both penetration test and wheel tracking measurement
among investigated modifiers, which supports MMA (methyl methacrylate) moiety in modifiers plays

better contribution for the enhancement of asphalt performance than styrene moiety does.
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Table 1. Composition of Monomers

Modifier # GMA(g) MMA(g) Styrene(g) Isoprene(g)
6 15 195 0 90
8 15 105 90 90
9 30 90 90 90
11 15 90 105 90
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Figure 1. Mixing of asphalt and synthesized polymer modifier
(A: Heating Mantel, B: Stirrer, C: Thermometer, D: Asphalt).
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Figure 2. DSC thermograms of AP—5 asphalt and modified
asphalts.

(a) 1% modifier #6 (b) 2% modifier #6
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Table 2. Penetration Test Results of Modified Asphalt

Asphalt Result

AP-5 75
Modifier #6—2% 70
Modifier #8—2% 75
Modifier #9—2% 77

(c) 1% modifier #8

(d) 2% modifier #8

(g) 1% modifier #11

(h) 2% modifier #11

Figure 3. Images of fluorescence microscope for modified asphalt (X 200).
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Table 3. Dynamic Stability and Permanent Deformation Velocity
of 1% Modified Asphalt by Wheel Tracking Test

Table 4. Dynamic Stability and Permanent Deformation Velocity of
Modified Asphalt by Wheel Tracking Test with Modifier #6 Contents

Dynamic stability Permanent deformation

Modifier

Dynamic stability Permanent deformation

Modifier

(times/mm) velocity (mm/min) (times/mm) velocity (mm/min)
AP-5 2174 0.0193 1.0% 5568 0.0076
6 5568 0.0076 1.5% 7292 0.0058
8 4865 0.0087 2.0% 8250 0.0051
9 4300 0.0098
11 3500 0.0120
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§ 1000 - o 15 2.0
S 0 Contents
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Modifier Figure 6. Dynamic stability of modified asphalt by wheel trac—

Figure 4. Dynamic stability of 1% modified asphalt by wheel
tracking test.
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Figure 5. Permanent deformation velocity of 1% modified asphalt
by wheel tracking test.
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Figure 7. Permanent deformation velocity of modified asphalt
by wheel tracking test with modifier #6 contents.
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