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Abstract: A new technology was used to produce Crumb Rubber Modified Asphalt (CRMA) that has good properties, and the pilot plant and

scaled-up production were also taken successfully. The physical properties of CRMA produced with different processes were tested. 1t shows

that the properties of CRMA produced with the new preblending— mastetbatch process are superior to the traditional process apparently, and the

CRMA produced the new process can be regarded as having good storage stability.
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Cwumb Rubber Modified Asphalt (CRMA) is one of
the most attractive ways in polymermodified asphalts. Be-
cause it does not only improve the integrated properties of
asphalt material at both low and high temperature, but al-
so minimize the more and more serious waste-disposal

. : -
poblems in environments'

. In the present work, a
new process was used to produce CRMA that has good
poperties, and a series of experiments were done on the
physical properties of CRMA with different processes. It
shows that the properties of CRMA produced with the new
pocess are superior to the traditional process apparently.
Morwrover, the pilot plant and scaled-up production were

also taken successfully.

1 Experiments

1.1 Materials

AH 90 paving asphalt was supplied by LiaoheHuan-
xiling Asphalt Factory of Panjin, Liaoning, China. The
physical properties of this grade of asphalt are as follows:
peretration; 90 dmm (25 C, 100 g, 5 s); softening
point: 49.5 C (ring and ball test); ductility: > 120
an (15 C 5 (m/min) .

DH-CRM (40 mesh) was used as modifying agents.
It was produced by ambient wet ground processing.

SBS 1031 was produced by Yanshan Petwchemical
Co, China.

SBR was provided by Shenyang Sanxin Co, China.

Sulfur was a commercial product (industrial grade) .
1.2 Preparation

1.2 1 Preblending— masterbatch process
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1.3 Devulcanized ratio of CRM test method
The devulcanized ratio of CRM was investigated ac-
cording to GB 3516-83.
1.4 The physical properties of CRMA test method
The physical properties of CRMA were detemmined
according to JTJ036-2000.

2 Results and discussion

2.1 Preblending— masterbaich process

The new process is divided into two main parts: pre-
blending process and master batch process.
2.1 1
A preblending material of high concentration of CRM
is produced by adding a given part of CRM ( based on 100
parts asphalt) and asphalt, which has been heated to 160

Preblending process

~200 Cuntil it flows fully, into a single screw extruder.
During this process, the processing temperature is an im-
portant influential factor, and it shows that the appropriate
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temperature ( 140 ~ 160 ‘C) can prevent the asphalt not
only from solidifying on the screw at low temperature, but
also fiom flowing too fast to be combined with CRM well in
the extder at high temperature.

The process can not only solve the problem of floating
CRM on asphalt during the production of master batch,
but also shorten the preparation time half apparently. This
result indicates that the poor compatibility between CRM
and asphalt is improved through preblending process.

2.1. 2 Master batch pocess

A homogenous master batch of CRMA is obiained by
adding CRM or the preblending material to asphalt and,
then, mixing the components at 180 ~220 C under a
high shear rate for 30-100min. In addition, the sample of
CRMA is produced when various additives and appropriate
asphalt are added into the master batch, and the high
shearing continues at 180 ~220 C for 30-60 min. Tt is
found that the high temperature and high shear mixing are
essential to poduce the homogenous master batch, and
when they are decreased, the preparation time increases
rrespordingly.

Fig. 3 shows the comparison of devulcanized ratio of
CRM with different processes. It exhibits that the devulca-
nized ratio of CEM with master batch process is higher
than that with traditional process. It can be explained that
high mechanical energy and heat supplied by master batch
pocess can promote the break of the cross bond of S in
CRM effectively and improved the dispersion of crumb
rubber into asphalt.
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Fig3 Comparison of devulcanized ratio of CRM

produced with different processes

2.2 The physical properties of CRMA

Among the physical properties of CRMA, Ductility,
Softening point and Penetration eveal crack resistance of
low temperature, stability of high temperature and flow
performance in the construction respectively. In the pr-
esent work, the physical poperties of CRMA are impoved
obviously in contrast with the traditional process as Table
1 shows. It is found that crack wmsistance of low tempera-
ture, stability of high temperaure and the flow perfor-
mance in the construction of CRMA with Preblending —
mastetbatch process are better than the traditional process.
Moreover, due to the difference in the solubility parameter
and density between CRM, and asphelt, phase, separation

would take place in CRMA during storage at elevated tem-
peratues. In the segregation tests, however, it is found
that the difference in softening points between the top and
the bottom is 2 ‘C. So the sample produced with premix
and master batch can be regarded as having good storage
stability .

Tab. 1 Comparison of the physical properties of CRMA
produced with different processes
Blending 5C Softening Penetration
process Ductility Jem point/cC (0 1 mm)
New process 356 66. 6 81
Traditional process 18 2 56 72

2.3 The pilot plant and scaled-up production

The pilot plant and scaled-up production were taken
and the physical poperties of CRMA of
scaled-up pwoduction were similar to that of laboratory as
Tab. 2 shows. The CRMA of scaled-up production has also
been used for building a 2 km wad in the section of An-

successfully,

yang, Anshan, liaoning, China.

Tab. 2 Comparison of the physical properties of CRMA
produced between the laboratory and scaled-up production

Blending 5C Softening Penetration
process Ductility Jem point/DC (O Imm)
Laboratory 356 66 6 81
Scaled-up production 352 64 8 80

3  Conclusions

(1) A new preblendingmastetbatch process was
used to produce Crumb Rubber Modified Asphalt
(CRMA) that has good pwperties.

(2) The new process can not only improved the poor
compatibility betveen CRM and asphalt, but also promote
the break of the cross bond of S in CRM effectively.

(3) The physical properties of CRMA produced with
preblending-masterbatch process is better than that with
the traditional process.

(4) The CRMA produced with the new process can
be regarded as having good storage stability.

(5) The pilot plant and scaled-up production were
taken successfully.
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