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Perfor mance of nano-calcium carbonate and SBS compound
modified asphalt

LIU Da-liang, YAO Hong-bo, BAO Shuang-yan

(School of Highway Engineering, Changsha University of Science and Technology, Changsha 410076, China)

Abstract: Nano calcium carbonate and SBS complex-modified asphalt were prepared by direct shear. Their common
technical performance, SHRP technical performance and dynamic mechanical property were tested. The results show that
both the softening point and penetration index are heightened with the increase of nano calcium carbonate, but the
ductility at 5 ‘C reduces when the SBS modified asphalt (the mass fraction of SBS is 5%) is mixed with nano calcium
carbonate. The modified asphalt satisfies the specification requirements of PG 76—22 when the content of nano calcium
carbonate and SBS are all 5%. Storage modulus £’ and loss modulus E£” of the nano calcium carbonate and SBS
compound modified asphalt are a little higher than those of the SBS modified asphalt in the test temperature range (—30—
30 ‘C). However, the loss tangent (tan 0) of compound modified asphalt is a little higher than that of SBS modified
asphalt at 10 “C, while the nano calcium carbonate and SBS compound modified asphalt is a little lower than that of SBS
modified asphalt above the temperature of 10 C. This suggests that the nano calcium carbonate can enhance SBS
modified asphalt as well as improve low temperature toughness.
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Tablel Conventional indexes of nano-CaCO; and SBS compound modified asphalt
BN IEE(S C PR 4 E R )} 1) 3
1B N bl 5‘ ~ 9
(100 g, 55)/(0.1 mm) ﬁ;"ﬁ);f gz 5 cm/min)/ ﬁﬁé/ 25°C)y Etkg/ Mas/ (135°CYy
30C 25C 15C = cm % C C (Pa-s)
S =k
LT + 66 46 21 1.261 0.999 38.4 73.9 95.7 62.5 —22.4 1.46
5%SBS
BT+
5%SBS+1% 65 45 21 1.370  0.999 31.2 74.2 94.1 63.2 -22.9 1.52
IARIRTREY
R+
5%SBS+3% 66 44 22 1.640  0.999 28.9 74.9 93.4 64.4 -25.0 1.69
IHKBRTRES
BT+
5%SBS+5% 66 46 23 1.890  0.999 24.1 76.2 92.2 65.6 -27.1 1.88
IARIRIREY
BT +
5%SBS+7% 68 47 25 2310 0.999 20.6 77.1 90.5 67.4 -30.9 2.12

KRR




%31 XK, . GRBHREG A SBS & At MEvh ik g

BNGUKBRIRES )5, AKBRIR PG K& AN 1%385 0 2]
7%, AOKBKERES AT SBS A S AR N BT
B s SRR, i AR AR
EPERERE R (HS CHIMRERE. SibESE R R%,
22 BEEMI%ERER SHRP A MR
XTAKTRERESFN SBS 75380 5% 58 A itk i
Hi% PG 7 Sl br gt AT g i 7, R
e TR AR R B (163 °C, 85 min). [k J LIk
(100 °C, 20 h, 2.1 MPa) 340 45 R UL 2~4 P,

*2 REBERBLER
Table2  Experimental results of the original asphalt
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Table3 Experimental results of the residues after RTFOT
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R 0.06 2.31 1.59
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Table4 Experimental results of the residues after PAV

(G'-sind)/kPa FEFEIE 9 1.0 mm/min B 2
RS 4 T AR (PR IR N A /%
28°C  31°C -12°C -18C
PG 76—22
o <5000 >1.0
HARZ R
WIEER 2640 1 860 1.92 0.46

H13% 2~4 AT LUE Y, 9K BIRES A SBS &tk
5% D T I BBV AL PG 76—22 IFRFREEK
23 EEWMIERE S hFE TR

I3 BTG BRBRAS A SBS A £ et T (48 K bk
FRAG 1 SBS &l 5%) &% SBS tittEi 7 (SBS & &
K 5%) AT A T 2 RS, FLAGRERLE £
PORER R B SARKE A IE V) (tan 6) 5 3LE I OC R 2k 5y
A 1~3 fis.

MEL 1 ATLLEH, E-30~30 CHLELHE N, 4
KBRS A SBS AU tEW & SBS ol ki 5 14 ik
REMST i BV A L T i B R, 3 iR A
AP AHLEMIRE P, AORBRIRES FI SBS &2 & i it

104

105 -

102 +

E'/MPa

Y.

10"+

100 Il L L
~40 -20 0 20 40

LA /C
1—SBS BT 2—4KIRIRE5+SBS Bt i
I PG H A RARE BB IR X A K
Fig.1 E'-T curves of modified asphalt

104

105
z et x
= 2

100 \

|
100 L L L
~40 -20 0 20 40

g /C
1—SBS BT 2—4KIRIRE5+SBS Bt
2 EMAFOREET EHRENXEA DL
Fig.2 E"-T curves of modified asphalt

tan &
[ I

0.1 L 1 1
—-40 -20 0 20 40

i /C
1—SBS BT 2—4KIRIRE5+SBS Bt
B3 BMBFaIRAEA EMERAN KR BK
Fig.3 tan 0—T curves of modified asphalt

581



582 SRR

138 %

Uik R E'EE SBS BV T R B NN gk
RS 5 5 b4 v 7 SBS SePEd T sk i e,
AT T REFIIIERECR, XAR T4 5 SBS MMk
(1) il AR P, B2y SBS Uk U 1 V) Rl P 4 B
M 2 TR Y, AOKIRIRES A SBS &4 Bt &
SBS SePEdn T HIURERS e £ BEW S 1T R R,
H AR AIEAR BT, (HYPKB R A SBS B Ak
PEVITT IOFAFERT R E7LE SBS BRI . PR
PR B R RAEAEDREE I 28, L8, Ui
MEHABIPEREGRN, R, N GKBR BR 5 AN RE
15 SBS BRI i A T 1, i HLREAE AR Bk
M 3 ATELE Y, AOKEkIR 5 A SBS 54 e i 1)
WHREAM IEY(tan 6)7F 10 ‘CLL FIFWE L SBS tetEdi &
(Wi, TMifE 10 C LA R UES LG SBS Stk 3 141G,
X — Ul A KB IR F5 A1 SBS A o ME ) 7 7
10 CUL LIS, AhHE Nt RIEE R, Mide 10 “CLA
NIRRT R .

3 & it

a. {t SBS iV (SBS &8N 5%) B ALK
BRERES, AR RS K5 N 1935 N3 7%, HA MW
PEDIE AR BENEFREL MBS, 188H
FESA — 2 4, B S CHEEH TR .

b. ZKEKIRES A SBS & 1N 5% A tehE
1L SHRP FiARMERE AL PG 76—22 [F4EHRER .

C. YKBKIRESFI SBS 524 iUt I3 15 (AN K ok R 15
FISBS I N 5%) I RERL R E . BUFERLR EM(E
R E X ] (=30~30 C)¥JLL SBS ki (SBS &
A 5%) I, HHABFEMA IE V) (tan 9)7E 10 CLL RIS
Lt SBS M i (I =, 1 AE 10 "C LA BB L SBS 2
PEDIE AR . B0 )2 ERe ki &5 32 W], 7F SBS
ST B NGRS T 3RAT R 3G SRR
[ ISR T PRI A T i it

S K

[1] k&2 SHEIHS SMA KM dbat: ARASHH R,
1999.
SHEN lJin-an. The modified asphalt and SMA[M]. Beijing:
Peoper’s Communication Press, 1999.

2] IKER, ERL, HME, & G SBS RIPT AR AL
FE00). AhAER, 2001, 17(2): 68-71.
ZHANG Yu-zhen, WANG Cui-hong, HUANG Xiao-sheng, et al.
The compatibility of asphalt and styrene-butadiene-styrene block

Acta Petrolei Sinica:

copolymer[J]. Petroleum Processing

[3]

(4]

[3]

(6]

(71

(8]

9]

[10]

(1]

[12]

[13]

Section, 2001, 17(2): 68—71.

Elseifi M A, Flintsch G W, Al-Qadi I L. Quantitative effect of
elastomeric modification on binder performance at intermediate
and high temperatures[J]. Journal of Materials in Civil
Engineering, 2003, 15(1): 32—40.

AE B, MRS, WfEW]. SBS EAWIMUMEDE BN RED].
KRR ARRIERR, 2005, 25(1): 10-19.

XIONG Ping, HAO Pei-wei, GAO Chuan-ming. Pavement
performance of SBS modified asphalt[J]. Journal of Chang’an
University: Natural Science Edition, 2005, 25(1): 10-19.

R, AR, SRR, . APRER SAKERM]. dbxat:
o A ol A AL, 2002,

ZHANG Yu-long, LI Chang-de, ZHANG Yin-sheng, et al.
Nano-technology and nano-plastic[M].
Industry Press, 2002.

RV, SCH, L. SR BRIRESE S AR b K S 0],
HPEAK, 2003, 13(1): 57-62.

WU Shao-yin, MA Wen-shi, YE Pei-fan. Application of
China

Beijing: China Light

nano-calcium  carbonate in the elastomers[J].
Elastomerics, 2003, 13(1): 57-62.

ATLAE, FEA, £30—, 4. PP/SBS/4UKIRIRE E A M kL4
K5 TERERIESE ). ESIEL 2005, 19(2): 22-25.

YU Jiang-hua, WANG Guo-quan, WANG Wen-yi, et al. Study on
the microstructure and property of PP/SBS/nano CaCOs
composites[J]. China Plastics, 2005, 19(2): 22-25.

BHE, FBE, A W, 55 PS/SBS/ CaCOs JLiRMIA R NEH)
HAR[T]. W00y 12441, 2005, 17(4): 478-482.

YUAN Shao-yan, DU Ling-yu, ZHENG Gang, et al. Studies on
the brittle-transition of PS/SBS/ CaCO; systems[J]. Acta
Polymerica Sinica, 2005, 17(4): 478—482.

XK, B, BEE, . AORBIRS SO TR
N4, 2005(6): 145—148.

LIU Da-liang, LUO Li-wu, YUE Ai-jun, et al. A study on nano
calcium carbonate modified asphalt[J]. Highway, 2005(6):
145-148.

Newman J K. Dynamic shear rheological properties of polymer
modified asphalt binders[J]. Journal of Elastomers and Plastic,
1998, 30(3): 245-263.

e, RN, Ik 5, 4 CAERSE Y LDPE/SBS JLiRY)
MRV T I Bh A 1A PERR D). AR T2, 2003, 26(4):
238-240.

GAO Guang-tao, ZHU Yu-tang, ZHANG Yong, et al. Dynamic
mechanical property of LDPE/SBS blends modified asphalt[J].
China Synthetic Rubber Industry, 2003, 26(4): 238—-240.

M. FRY S AR EA I AT IM]. de st
Tk R A, 2002: 52-60.

GUO Mei-li. The dynamic mechanical thermal analysis of
highpolymer and composite material[M]. Beijing: Chemical
Industry Press, 2002: 52—60.

F M, ARFRGE. G BORE S A5 TP AORE [F) B8 s
PIR NIRRT, w244k, 2000, 13(1): 99-104.

WU Wei, XU Zhong-de. Study on the reinforced and toughened
PP blends with the rigid nano particles and the elastic rubber
particles[J]. Acta Polymerica Sinica, 2000, 13(1): 99—104.



