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Tab.1 Properties of the base asphalt
Softening 25 °C Penetration 5 °C Ductility Flash RTFOT UV aging
point/°C /0.1 mm /em point/°C AS/C Kp /% AS/C Ky /%
46 87 4.5 350 6.7 51.7 29 30

AS: the increment of softening point after aging test; Kp: retained penetration ratio after aging test
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Tab.2 UV aging test conditions
UV light power/W Film thickness/mm Gap distance between UV light to samples/mm Aging time/d
500 1.25 30 6
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Fig.1 AFM images of (a) base asphalt (b) CR modified asphalt and ( ¢) LDHs/CR modified asphalt
scale of 20 x20 wm
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_ 1952 - 500lg( Pen,;) —20SP (1 SP— C,
50lg( Pen,s) —SP —120
: Penys—— 25 C 0.1 mm;
Tab.3 Physical properties of LDHs/CR compound modified asphalt
Propertics Base Crumb rubber LDHs ratio in compound modified asphalt
asphalt modified asphalt 1 3 5 7
Softening point/ °C 46 56.5 57.8 59.8 60.6 61.9
Penetration at 25 °C /0. 1 mm 87 63.5 57.0 55.3 53.8 52.5
PI -0.9 0.87 0.91 1.24 1.33 1.52
Ductility at 5 C /em 4.5 9.0 8.8 8.0 7.7 7.6
PI CR i
0 Tab. 3 LDHs/CR
LDHs PI  0.87 1.52 0
2.3 LDHs/CR
LDHs/CR
. Stock CR
V=2(p, —p,) gr'/9m (2)
P P CR kg/m’;
g m/s’ r CR m;
n— Pa * s.
LDHs/CR Fig.2 Fig.2 Effect of the LDHs content on storage stability of LDHs/
° Fig. 2 LDHs LDHs/CR crumb rubber compound modified asphalt
9.2°%C .3 2.4 LDHs/CR
C o LDHs
CR
CR ° LDHs
LDHs (AS) (K,) LDHs
CR Fig3 .

Fig.3 Effect of the LDHs dosage on basic properties for aging test

(a): softening point increment ( AS) ; (b): retained penetration ratio ( Kp)
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Fig. 5 Model of UV

diffusion for the modified asphalt
(a) : CR modified asphalt; ('b):

LDHs/CR compound modified asphalt; ( ¢): multidevel reflection and absorption effect of LDHs to UV light * *
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Properties and Aging Mechanism of Layered Double Hydroxides / Crumb Rubber Modified Asphalt

Wu Liu Xinyan Xiao Ying Yan
( School of Chemistry and Chemical Engineering South China University
of Technology Guangzhou 510640 China)

ABSTRACT: The LDHs/CR composite modified asphalt was prepared via the melt blending with layered double hydrox—
ides ( LDHs) and crumb rubber ( CR) as modifying agent. The properties of the modified asphalt were characterized by
atomic force microscopy ( AFM)  storage stability test rotating thin film oven test ( RTFOT) accelerated ultraviolet ag—
ing test and UV-Vis. The interaction mechanism between the modifiers and base asphalt was analyzed. The results indi—
cate that the crumb rubber powder is dispersed more uniformly in asphalt and the average particle size of CR becomes
tinier due to addition of LDHs; compared with the base asphalt the high— /low-temperature properties of compound
modified asphalt are improved; with the content of LDHs increasing = softening point increment between top and bottom
of the measured asphalt sample in aluminum tube decreases from 9.2 °C to 1.3 “C  thus the storage stability of the mod—
ified asphalt is improved significantly; compared with the CR modified asphalt the anti-aging properties of LDHs/CR

compound modified asphalt are improved greatly especially the UV aging resistance of asphalt.

Keywords: layered double hydroxides; crumb rubber; asphalt; high-temperature storage stability; ultraviolet aging
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Effect of Hydrolysis Treatment on the Morphology Structure and Performances
of Electrospun Poly( 3-Hydroxybutyrate-co-4-Hydroxybutyrate) /Cellulose
Acetate Composite Nanofibers

Zhijiang Cai' > Shiying Zhao'
(1. School of Textiles Tianjin Polytechnic University ~Tianjin 300387 China; 2. Key Laboratory
of Advanced Textile Composites Ministry of Education Tianjin 300387 China)

ABSTRACT: Poly ( 3-hydroxybutyrate-co-4-hydroxybutyrate) ( P( 3HB-co4HB) ) /cellulose acetate ( CA) composite
nanofibers were prepared by electrospinning method. The effect of hydrolysis on the morphology structure and perform—
ances of P(3HB-co-4HB) /CA composite nanofibers was investigated by SEM FTJIR XRD DSC TGA water contact
angle and tensile test. SEM images show that the network structure remains and becomes denser. The average diameter
of the composite nanofibers decreases slightly. During the hydrolysis process the acetyl is gradually transformed to hy—
droxyl which makes the CA molecules more regular. The interaction between hydroxyl groups in CA and P( 3HB-—o-
4HB) leads to regular arrangement of molecules in the composite. As a result CA crystallizes in the composite and the
crystallinity of the composite nanofibers increases. After hydrolysis treatment the thermal stability of the P( 3HB-co-
4HB) /CA composite nanofibers is remarkable improved. The P( 3HB-co-4HB) /CA composite nanofibers are trans—
formed from hydrophobicity to hydrophilicity which is favorable of cell adhesion. The mechanical properties are also
greatly enhanced. All these results indicate that the hydrolysis treated P( 3HB-co4HB) /CA composite nanofibers are

more suitable than untreated P( 3HB-c0-4HB) /CA composite nanofibers as biomaterials used in tissue engineering field.

Keywords: poly( 3-hydroxybutyrate-co-4-hydroxybutyrate) ; cellulose acetate; composite nanofiber; hydrolysis



