Juasal) daala
Ayal) psball Luagil) A0S

Glilaalls §)sal) culausy z\e%g.byl\ Clialgall pigad
g g kel dadl aladinly Adliaial) A jadl sl

) by
ae Lad) MY

Gleral) fugd Mge daaf AL gical)

22020 21442



LAl

ol Lla) slge ) & Jac Adle Aaleail (ggan I3 Sga Y Aulall dalall Tk
Wl 8 o) oD Gl Al 5ol Slealge o (RS Linglsn) laalse
A 130 L galae ) i) aladiad Led mloay ¥V sas Ciliealgas Jaals cilia 7 1S doge
tAaY) Gyl 8ypal) ey Aumslgn )l Galgdll yyoat Liadys culaidl
Olings (Jsall) g Sinall bl Aallaalls cdi U Lnglgnl) paly 2l ygai=Yyl
dan e SIS (lisnlS g 5 el (g9 ghall g5t
1l e Liyg (£0.6) 2sasr 5 caliliaal) (e diide £)s e aladinly dalladl) Cus
saaly %5 (150) 2ie (Solaal) @yaal plasials sas 8ygem el 4313 AL o gl
il diide laff die gy Sl (3 calal lasa (Guilatl) iajl) 2ads (30)
Ge dS el et (Al Hsaall clacdl danglonyll Galedll Cusyn o ey Ll (360)
ALY iy Clas e Slcad (Lsalll da o (Apilaal) caldaia) )
e oSl 3gngy Byinal) Ailaal) Aalleall cili B dnglos )l algdll yigas —Laalh
(gl Gt sy cuySl g s %1 sasag Yol ol 8 8)sShall liliaal
el liliaall xa Sinall Ll Aallaall Cliwdl Laglonll (alsall ypan —LAMG
Calsall s b pag gy Silally cpandll aladid cre Yar galie¥) ouddl) pladiuly
LGLAAY) dalag Lgll) sy A3l AU G e Al Laglgn )l

(AsS45,A805,A87) Cingg Silall dadl 2lasi wly Lgile Jwandll 52 al) 230l ¢
@yl i Cilialgal dataall daslsn )l Cliwalsall b (Asys) ol cpaaally
o) aaldills JLiple clilodl ehal Coa (e gy Gl Jaals ClaalS 4l ) gundly
cailSy Taplal) 83l 3l pladid 4lSa) b Jal e Jea) 23501 ae L iy
Ll pll G e Liads by Ciaill al Cus (e lias Lgde Jaanall il
el Foll el sl iyl G o @A (Jlaitl) &S] pand gial LS
DU ) calans) e daglie ST paall sl of i Lae dea ] cilansY) (g
Alad) Aphal) @il jally drcaalal)

(FESEM) duslaall clilasdU 55 5 esall pgae daalgs jsem 380 a5 @llBS
Boaall Aala¥) ilal) JuadY L) 4253 (EDS) dsdiall d8Ual Canda Jaai ulids
Y] z3sal) pe L ylaag



Abstract

There is a growing need to produce materials of great economic feasibility in
represent of production of asphalt materials having agood rheological properties
compare with the original non-modified asphalt and suitable for use in important
fields such as the production of asphalt pavers with good specification than better
to use of original non-modified asphalt, Therefore our study included modifying
the rheological properties of the doura asphalt in the following ways:
First-Modification of the rheological properties of the asphalt treatment catalytic
chemical with Polycarbonate, date seeds, polyurethane both separately.

Al doura Asphalt is treated with different percent of the additives by chemical
processing with (0.06)% anhydrous aluminum chloride the t mixing has done at
(150C®) for 30 min (for the purpose of homogeneity) after that the mixture put in
the oven microwave at different times when the energy equal (360)watt. The
rheological properties to the measuring of the (ductility, penetration , softening
point and penetration index) were studied.

Second- Modification of the rheological properties of the asphalt treatment
catalyst in presence of sulfur with with the additives mentioned in the first
paragraph and bouhoud 1% by weight of sulfur under the same conditions.

Third -Modification of the rheological properties of the asphalt treatment catalyst
in presence of with the above additives, by using normal heating instead of using
microwave heating , The rheological properties to the measuring of the (ductility,
penetration , softening point and penetration index) were studied.

The samples which prepared by microwave technology (As;, As,s, Asss) and
normal heating(As7s) were studied by Marshal test and compared with the original
sample in order to explain the ability of using the modification samples in paving
process , so that results give an excellent values of flow and stability. As the
smoothing test showed that the axle asphalt has static immersion higher values
than the original asphalt, which means that the asphalt is more resistant than the
asphalt as the source of acid rain and high temperature.

Also, images were taken using a field emission scanning electron microscope
(FESEM) and measuring the energy dispersive spectrum (EDS) pattern of x-rays of
the best modified asphalt samples and compared with the original sample.
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