OFWIL) L.

3

ST Poster Presentation 11" OpenFOAM® WorkShop

MECHANICAL PROPERTY ASPHALT MODIFIED WITH RUBBER PO WDER, WOOD
WASTE AND RECYCLED PLASTIC

JOHNNY GILBERTO MORAES COELH& ANDRE LUIZ AMARANTE MESQUITA?, CARMEN
GILDA BARROSO TAVARES DIAS

'Graduate Program in Engineering of Natural Resosroéthe Amazon, Federal University of Para —
UFPA, johnny@ufpa.br

% Graduate Program in Engineering of Natural Resosroéthe Amazon, Federal University of Para —
UFPA, andream@ufpa.br

% Graduate Program in Engineering of Natural Resosroéthe Amazon, Federal University of Para —

UFPA, cgbtd@ufpa.br

Keywords. Recycled high density polyethylene. Mini-marsigfM.

Currently, there are different types of materidlatthave been used in asphalt concrete. Fiberpalychers are two
important examples used for this purp8s@.

The modification of asphalt with a combined of fiapellets and crumb rubber is an effective wayniedify asphalt,
not only improve the performance of asphalt, bigoatsolve the problem of pollution caused by wadtesti
packagind® ¥

The goal is to test in tension by diametrical comspion test specimens of binder and binder modifigial ground tire
rubber, sandy, wood tyfgagassa guianensis Aubiecycled high density polyethylene, together wiggregates of the
region, pebble and sand pit.

Initially it was done processing sandy/rubber (SfiR)he fraction 30/70 percent by weight, woBdgassa guianensis
Aubi. was comminuted wood through the mill with mortagfe motor, 6 Hz in frequency and time of 71 mésutso
Bagassa guianensis Aubi./sandy/rubber (W/S/R) wasegsed on 63/6/31 fraction percentage by weigtdtibns
chosen empirically. S/R and W/S/R were processed bglical rod embedded in a microprocessor cdattdhigh-
torque stirrer at a speed of 200 rpm for 12 mimnl subjected to ultrasonic bath thermostat at 140°C.

The rheological characterization of asphalt witR &hd W/S/R was made in HAAKE rheometer, model Sess
6000, plate to plate with 35mm diameter, sensoe P35, thermal controller of the type RS 6000 t¢neperature of
180°C. The dosages for testing rheology in weigiicgntage blends of AC 50/70 (AC) compounds witR 8hd
WI/S/R compatibilized recycled high density polydéme (P). Three dosages: A (with AC/P), B (AC/S)Rénd C
(AC/WI/S/R/P) (Table 1).

Table 1: Dosing for rheology of table
% A B C
AC | 8542 64,06 64,06

SR | - |2500] -

WISIR| - - 12500
p | 14,58]10,94] 10,94

Dosages diametral-compression test mini-Marshalked on testing according to standard conventieishall
DNER ME 043/95 (Table 2). In which each witness hagsof polymer P on the surface with pebble (&) sand (Sp)
where MM1 (with AC/Pe/Sp/P), MM2 (AC/Pe/Sp/P witfiR$ and MM3 (AC/Pe/Sp/P with W/S/R). The mixturesva
made at a temperature of 180°C for 30 ffin.

Table 1: Dosing for rheology of table

% AC Pe Sp | S/IR | WISIR
MM1 8 47 40 5 -
MM2 8 45 39 3 5
MM3 8 45 39 3

The equipment used for optical microscopy (OMhis dptical microscope Leica polarized light, digpldin objective
lens for 40x. In experiment by scanning electronrogcopy (SEM) samples were metallized with platireoating and
the time was 2.0 min. In the analysis of secon@éegtron images was due to the following conditiadisectron beam
current of 9QuA, constant acceleration voltage of 10 kV and wagkdlistance between 15 to 12 mm.

The dynamic mode rheological curves where they wasmined AC modified with P, S/R and W/S/R, weairied

values of G'(f) versus frequency in Hz (Figure 1).
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Figure 1: Dynamic rigidity modulus G '(f) as a fundion of the frequency

The result is favorable for samples the ligant vathymer P and W/S/R because the existing physiealact with W
in the mixtures, increase stiffness.

The results of stability, maximum strength and fiicie total deformation of the specimen to the tasti-Marshall
(Figure 2).
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Figure 2: Stability and Fluency mini-Marshall
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The diametral compression strength asphalt binaelified with P and W/S/R was higher than that dreldther cases.
We observed the compatibility of the asphalt specits with P inserted and P on the surface through@gure 3)®.

Figure 2: SEM, a) global view of the spec

] e ¢ —
imen, b)glymer P on the specimen, ¢ and d) asphalt bindemahe wood

We can observe the general appearance of the spreeind pieces of polymer P involved by asphalt duir{ffigure 3-
a) can also be seen polymer P compatibilized ompiper surface of the specimen (Figure 3-b).

Wood type Bagassa guianensis Aubi. involved by alsgéinder, showing the effective adhesion on thdagse the
wood (Figure 3-c). Approaching, we have wood shthesfiber surrounded by asphalt binder (Figure .3-d)

The results are favorable, mixed with asphalt bircempounds S/R, W/S/R and P matched with polymewtien
dispersed in asphalt, to form an elastic three-dsimmal network (physical crosslinking) favoringcieasing the
elasticity and strength. The polymer P acts inaerall structure adding resistance.

The OM and SEM images show the good adhesion opdiymer P when inserted into the ligand, thusdatihg a
good compatibility and modification technology afpaalt with increasing interest due to the largewam of crumb
tire rubber.
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