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Microstructure Characteristic and Properties of Iranian Rock Asphalt
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Abstract: Iranian rock asphalt (IRA) modified asphalts (IRAMA) with IRA content of 5% —20% as modifier
were successfully prepared. The microstructure characteristics of IRA and IRAMA were analyzed. The road
performance of IRAMA was tested. The rheological properties of IRAMA were analyzed. The results indicate
that the polar groups on the surface of IRA make it of strong adsorption capacity and stable chemical properties.
The reaction between IRA and base asphalt belongs to physical blending. With the increasing of IRA content,
the better the elastic response of IRAMA under cyclic load, the stronger the permanent deformation resistance
under high temperature. The addition of IRA improves the high temperature performance of asphalt.
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1.1 EHR

LT (BA) SR FH AL A-90 38 B A1 3 P i, He
PEREAF G I TG E20—2011€ 2 I I 5 I 1h it T4 AR
TR 2-2 X A G Pk RE R HF AR PERE L35 1.
o R PR BB A T (IRA) B R 1 g
k2.

x1 ERHERA MR
Tablel Technical properties of BA

Index Test ] ITG
result  E20—2011

Penetration (25 “C)/(0. 1 mm) 80 80— 100

Softening point/°C 48 =44

Ductility (5 °C)/cm 8.6
Virgin
Flash point /°C 254 =245
Density (15 °C) /(g+cm *) 1.003

Solution (chloral)/ % 99. 87 >=99.5
Mass loss rate / % 0.05 <+0.8

RTFOT  Penetration ratio (25 °C)/ % 73.2 =57

Ductility (5 °C)/cm 2.3 =8

®2 IRARIRARMAE
Table 2 Technical properties of IRA
Index Test result JTG E20—2011
Density (15 °C) /(g+em ™) 1.02 0—10
Flash point /°C 235 =90
Softening point /°C 189 170—200
Mesh number 80
w(ash) /% 0.8 <1

1) SCH R 45 i 3 B 4

1.2 IRAMA %I &

W — € 1 1 TRA 212 ] A 2 WA 2 150 CY
FE TP L, 7E 3 000 r/min K 574 30~40 min, F
£ 5 000 r/min 8§47 10 min, ] AFRFR o, FE 00 . 4R
P SCmk [ 11-12] , IRA B 2" (wien) WA T 10%~
20% , B A S0 1 wiea=5% . 10% . 15% . 2020 ,
JF 4% 1l K 4r Bl v 4 8 IRAMAS. IRAMAIO,
IRAMA15 ., IRAMAZ20.
1.3 RIWHFE

FHH 7S B 1T 300 2 49 4 F1 5% (SEM) W4 IRA
(A TROUL TR S50, SO0 7 XoF XA 0 50 iR 47 8 4 b B . SR 1
10 v D8 X G AT S (XRD) , 58 433 [ Ry
5°~75°, 2655 0 0.02° B XN B HE I R T H A B
IR100 B B it 20 AR S35 AL (FTIR) , F1 45 R BCh 32
WL PEE R 4 em S ATRALS R A5 E TAQS0 #Y
WE P (TG) R T i 3~5 mg, N, DL
20 °C/ min 1 3 FTHE 2 800 °C. K 3 FH TAQ20 7Y
ZERAREPAL(DSC) K5 i A (54 Dmg, NL4R
Fil, L 10 °C/ min R THE 2 130 °C, 6 1R 2 min, 5%
PL 10 °C/min 3 [ 2= —70 °C, 6 & 1 min, 2L
10 °C/min FFi 2 160 °C. 78 i& JE F i 8 X vk 47 3
AU AE (DSR) LS , 45 2% 2 10 rad/s, b 28
il S 12%, 3 B BCE F (GH/sin 6) ok W M
IRAMA 11 i 8P 6B . 2 il 32 3 242 K 56 (BBR) &
R — 14~ —24 °C, 153 B 855 A5 2y B AR 5t (S) %G A8 1 32
(m) P IRAMA IR BE

FE DSR MR ) WK BT, g7 22 1 ) 3 52 0%
A543 56 (MSCR). 78 91 16 0 50 8 & 64 CF , Je Xt
RTFOT RMZAE & MR 1 s, FHZ 9 s, 1
R IAMIEER ARG e xR i 1.0 kPafty iz 11 (p) , &
AR L0, FRRE I ) 3 K 3] 3.2 kPa, 4k 22 8 5 16 4
10V AS 2R AEPR R FR (R) RN AT IR R A i (U,,).

2 HR5ITR

2.1 IRAHIRIM4F 1
2.1.1 XRDZ4r#r

IRA i XRD 3% WL 1. f 18 1 a] WL IRA &
A J5 f# A (CaCO,) A I (SIO,) FRHE A 555 P AH
H 5 it & & e AR /D B B IR £ AR AL AR
T TR BE AR AL 2k, LA B /b s i 4l B B S 4 R LTk
Y, X KW IRA AELEBPET Yo R R A
T 5 0E W) 2 8] A AE P 38 R RR Ak 2= R PRk
# ¥ IRAB AW FIRGE D, BT YT R WIETE,



& G OTIE D SO B ROR R R T RE 1267

A—Calcite
B—Quartz
C—Plagioclass
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Fig.1 XRD pattern of IRA
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Fig.2 SEM images of IRA

2.1.3 FTIR/MHF

IRA ) FTIR &l UL 3. 1 & 3 7] UL . IRA (1)
FTIR &35 b 58 W oty 32 ZL4E R 78 3 634 cm ™ 'Ab L 3X
FH—OHfL 5 #2 1Y s CHLIE A i) C—H 7E 2 920~
2848 cm ' EA T AU PR S);1 551 cm !
Ab B W U U S D5 A R T C=C 1Y fr il 4R B A
1453 e A AW WA Sy C—H N 2 il #3051 300~
1000 em ' Z ] 2 05 7 b C—O By iR 2l ; 48 8K
X3 650~910 cm ' 2Z [H] (1 W J& T 05 B IR AR 30 .
UL AT D TRA R 5, o] DA 5048 5 0 75 70 3k i
B4 W BRERE 7, DT T g W AR K R e

Si—O
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Fig.3 FTIR spectrum of IRA

2.2 IRAMA HIRE I 451
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B4R . 5 BA A EE , IRAMA F 0K H B 5 19 1k 2%
A 55 AT O, A TRA X 35 5 3 7 A9 e PR A A
JoT 3 T E L BT T 7R A B e Pk i AR
AAFAEAL A AE ] 52 358.2 341 em Ak il 55 I 2 25 .
o CO, AR iR sh i g T T 40

IRAMA20

IRAMALS
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Fig.4 FTIR spectra of IRAMA with different wy,
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Fig.5 TG curves of samples
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Fig.6 DSC curves of samples
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Fig. 7 G*/sin ¢ of samples
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b, X o R AR R O R Y G/ sin 6 B RUR:
AHXT AT
2.4 IRAMAWM %[ 7Tk e

64 C IR RAS AT R A 1 AR (o) TR LI 8. Fh 141 8
AL UL B IRA B I, SOrE U 7 AN Rl &y AR
SRR T AN ARG N AR R K IRAMALS
5 IRAMA 20 AN AR N A8 25 A/ N RBTIRA B i
KAEH AT AR T TRAMA (i 7 e -

TR 114 17 AR PR S S5 AR AT R A e A 2 i DL IR 9.
IR UL IRA (38 ATE— B LARTE T Ui i o A%
PKE R R;IRA MBI 5% Ji , itk i i HAT i
ik AASTERE 1 5 B IR A BB B3 I, A AT K &2 A
Zeit J VN X UL IRA 3B A HE58 T I 76 = R 5%
R PR AZTERE ST s B IRA B 15% )5 X
SEFR T PR AZSIE RE I HE TR 8, R 2™ 5%
W 7T 1A SN 1 AR A B 3 S AT A SR — 3
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Fig. 8 Unrecoverable strain curves of samples at 64°C
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fig 77
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