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ABSTRACT

The bituminous material of kurdistan has been studied Jor using it as paving,
mastic,and water proofing asphalt,

The results showed that after treatment with waster motor oil or atmospheric
distillation residue produced in kurdistan refinery.It was possible to produce base
asphalt of different penetration grades between 40 to 300 in the ratios of 25,35,and
50% w/w bitumen within the international specifications,except ductility which can be
achieved also by rasing temp.of petroleum distillation up to 360 <.

Asphalt paving mixtures have been prepared using the local base asphalt of (40-50)
penetration grade and mineral filler and fine aggregates according to AASHTO
specifications using  different asphalt ratios namely (4,4.5,and 5%w/w) with
requirements of Marshall and deforming tests and compared with asphalt paving
mixtures petroleum base asphalt produced in Baiji refinery, these laboratory works
improved by plant application by paving (52) m of sulaimany-arbat road.

Then mastic asphalt according to the specifications ASTM D491-79 was prepared by
mixing filler and aggregates with the locally prepared base asphalt in the following
ratios (base asphalt 30%,filler 30%,fine aggregate 30%,coarse aggregate 10% w) by
using four different fillers,namely (cement,sand,active clay,and sulfur) and all results
compared with those obtained from mastic asphalt prepared using petroleum base
asphalt produced in Baiji refinery. :

INTRODUCTION

Asphalt is a very viscous liquid or solid of an asphalt binder and Halsted and
material at room temperature. It behaves like  woodrow™ explained the relation of asphalt
thermal polymers,melts by hesting and chemistry to physical properties and

solidifies when cooled,It is acomplex mixture
of different high molecular wight componds
and it may be concidered as acolloidal
mixture of asphltenes, resins,aromatics,and
many oxygen and sulfure compounds'"
Sokolov? gave the structure and properties
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specifications and it's performance as binder.
Poirier,sawatsley” showed the effect of
adding petroleum distillation residues to
asphalt cement and asphalt properties were
correlated in term of composition (saturation,
aroms., resins, asphultenes). Fry, Frank®
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showed that the pumpability and workability
of asphalt paving compounds are improved
with heating to only 130-145°c by ading 2.5-
15 wt%c,g tall oil fatt acid distillates.

Bissado® studied the relation between
permanet deformation characteristics of
asphalts paving mixtures interms of

resistance to different marshall compaction
levels, kennedy, et.al” described how to
determine the extent, nature and severity of
moisture-related damage to asphalt concrete
mixtures used in pavement. Popeea et.al®
showed the rule of asphalt in the composition
and formation of mastic asphalt.

Blown asphalt is used as amopping coat in
dumpproofing or as mopping cement in the
contruction of membrance water proofing
systems. Goodrich® showed that Fecl,
catalyst decreases the time of air blowing of
asphalt and the blown asphalt had softening
point ~ 191°F and peneteration ~ 20 dmm at
77°F. Al-soufi and SARSAM"? showed that

EXPERIMENTAL

Materials : Portland cemert, sand, gravel,

sulfure, active clay, carbontetrachloride base

asphalt (40-50) , blow asphalt (20-30) natural

asphalt , petroleum rsidue, waste motor oil.

Apparatus :

1- Penetration apparatus

2- Soft point apparatus

3- Ductility apparatus

4- Over, Furnace, Water bath, Oil bath and
thermometers.

5- Sieves No.(200,50,30,16,8,4)

6- Cleveland open cup flash point apparatus

Test methods :

1- Penetration - ASTM D-5 (IP-49)

2- Softening point- ASTM D-36 (IP-58)

3- Ductility - ASTM D-113

4- Solubility in ccly - ASTM D 2042 (IP-47)

5- Flash point - ASTM D-92 (IP-36)

6- Marshall test-
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by adding 8-9 wt% sulpher to vaccum
residuum asphalt at 240 + 5°c and reaction
time of 15 minutes amaterial simillar to air-
blown asphalt is obtained.

Asphalt has been used for many different
purposes it used for producing light
construction materials eg. blocks"" in
composition of autombil floor coverings"?,
as  flooring material with improved
dampness-resistance and high resistance to
ants and bacterial attackm), petroleum
asphalt-coal tar mixture used as coal
binder'? and also used as moisture- and
corrision resistance coating for
construction?,

In this research the ability of using kurdistan
natural asphalt to produce (paving, mastic,
and water proofing) asphalt has been
achieved by comparing with petroleum
asphalt.

7- Deforming test-

8- Sieve analysis - ASTM C-136

Procedures :

A) Nurural asphalt of kurdistan:

The heated petroleum residue or waste motor
oil was added to avessel containing the
cracked and heated natural asphalt (200°c)
then stirred by mechanical stirrier untill the
blend was homogenous.

B) Mastic asphalt :

Many mastic blends have been prepard using
different types of base asphalt and mineral
filler the procedure may be summerized as
follows:

While the asphalt was melted in afurnace or
by direct flame. the mineral filler and
aggregates were prepared using different
sizes of sieves, then the molten asphalt was
put in anopen vessel wich located in an oil
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bath and the filler and aggregates were added
gradually with continuous stirring until the
mixture was completely homogenous and
finally poured in to a lubricated metallic can
prepared previously for this purpose.

RESULTS AND DISCUSSION

A) Natural asphalt of Kurdistan :

The bitumenous material of kurdistan
were divided in to three sample types. (brigh
type, rockey type, and coal type). Then we
consider the bright type as one sample and
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C) Plant application test :

Tangaro plant was used for this purpose &it
is a suitable plant for producing hot-mixed,
hot- laid bituminous paving mixtures.

the mixture of equal quantities of the three
types as another sample.

The samples were analyzed and compared
with the results of petroleoum asphalt grade
(40-50) and grade (20-30) blown, as shown
in table(1).

Table(1) Physical and chemical properties of base asphalt and natural asphalt of Kurdistan

Results
Bright | mixture | petroleum | petroleum
Testes type asphalt asphalt
(40-50) (20-30)
specific gravity at 20 c° 1.02 1.04 1.05
penetration (25¢°, 100g, 5sec) <zero 42 25
Softening point ¢°® (Ring & ball) >150 54 78
Solubility in CCly
a) soluble % wt 40 99.5 99.5
b) insoluble % wt 60 0.5 0.5
Moisture %wt 4.71 Nil Nil
Loss of heating (163 ¢°, Shrs.) 0.5 0.3 0.2
Ash content % wt 12.7 - -
Hydrocarbon content
a) Carbon content %wt " . =
b) hydrogen content %wt € - -
c) Nitrogen content %wt ¥ & =
Volatile matter at 550 ¢® %wt 43.7 99.7 99.7
Fixed carbon %wt 56.3 0.3 0.3
Ductility at 25 ¢° (cm) zero >100 5

These results show clearly that the bright
type sample may be considered as natural
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asphalt, but it needs some chemical treatment
to change in to base asphalt. Many blends
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have been prepared using bright type sample
and waste motor oil and petroleum residue

No. 1
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from Kurdistan refinery ( cut up to 220¢° ) in
different ratios as shown in table (2) .

Table (2) Different Blends and their penetrations

Bright sample waste motor penetration petroleum resid- penetration.
Yowt oil %owt due %wt

20 10 zZero 10 Zero
80 20 6 20 12

70 30 11 30 20

60 40 17 40 30

50 50 25 50 47

40 60 50 =TT —
35 o o 65 140

25 e o e o 75 270

These results show that it is possible to
produce base asphalt of grades (40-50) , (60-
70) (85-100),(120-150),and(200-300) using
different ratio of bright sample and waste oil
or petroleum residue. Table (3) shows the

results of full analysis of different three
grades of base asphalt, which have been
prepared from bright sample and petroleum
residue of Kurdistan refinery.

Table (3)Physical properties of different grades of asphalt

Tests *base asphalt grade **base asphalt | Wbase asphalt grade
(40-50) grade (120-250) (200-300)
Sp.gr. 20°c 1.02 1.002 0.99
Flash point °c(0-c) 184 150 145
penetration 47 140 270
(25°,100g,5sec)
Softening point°c (ring 70 56 41.25
&ball)
Ductility at 25°c(cm) 5.5 10 37
Loss on heating 15 1.7 1.9
(163°c,5hrs)
Solubility in CCls %wt 99.7 99.9 99.9

e composition = bright sample 50 %wt + pet. residue 50 %w.
** composition = bright sample 35 %wt + pet. residue 65 %wt.
Y composition = bright sample 25 %wt + pet. residue 75 %owt.

It is clear from these data that with increasing
the ratio of petroleum residue. The grade and
ductility of asphalt cement increase also and
Flash point decreases, this means that
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improvement of ductility and flash point
occurs by modification of petroleum residue
specifications (i.e producing heavier residue
with b.p ~ 360° instead of the present
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residue which has b.p ~ 260°c) and except in
ductility and flash point, still these results
show the agreement of the three penetration
grades with the international specifications of
asphalt cement wused in high way
construction'®),

To support this conclusion, a paving mixture
was prepared using our local asphalt
grade(40-50) with filler and fine aggregates
prepared from local (sand, cement, gravel,
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and hydrated lime) according to international
specifications"®. The result are shown in
table (4) with comparison with results
obtained for mixtures which have been
prepared using Iraqi petroleum base asphalt
produces in Baiji refinery, these results show
the agreement of both base asphalt with
requirements of marshall compaction test and
deforming test according to the international
specifications"'®

Table (4) Compaction and deforming properties of paving mixtures

Asphalt Tests Using Iraqi petroleum | using our local asphalt
ratio base asphalt
sp.gr,of mixture 2.357 2.281
4%wt stability (kg) 673 862
deforming (mm) 2.9 3.2
sp.gr.of mixture 2.363 2.324
4.5%wt stability (kg) 816 1035
deforming. (mm) 3.0 3.9
sp.gr. of mixture 2.392 2.364
5%wt stability (kg) 678 1114
deforming. (mm) 35 4.1
Notes:

(1) Each result is mean value of three tests.

(2) International specifications are:'®
stability = 714kg (min)
deforming = 2-4 mm

The laboratory work was concluded by the
application of the produced asphalt of grade
(40-50) for paving 52 meters of Sulaimany -
Arbat road and comparing that with Iraqi
petroleum asphalt. The results are shown in
Table (5) and the attached diagram: These
results show the agreement of our locally
produced asphalt with petroleum asphalt with

requirements of marshall and deforming tests
by using different types of fillers and
aggregates.

B) Mastic asphalt: Eight mastic blends
have been prepared by mixing our local
asphalt and Iraqi blown asphalt separately
with mineral filler and fine aggregate with
specification shown in Table (6).
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Table (5)
Plant application
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No. 1

2 B, o = &
S| &89 |av|ad| (€525  bafF|waf|ssE| ey | 3¢ | 2F|3PRERE
52 (ga2|8F um;o b %3 | %8 |888 | 2% mm s2 | EElFz|B ]
g| =8 [P7T|°& “5Esf FRo | RBo [PP8 | &g | ®g gy mw(m(m.
gravel sand | filler
Kurdista = R 140 R . 21=5- 10
A | Lasphalt | 48 | 5% | 47% | 38% | 10% | o 120°C | 37°C | [goc | 400pm | 75em | | - | 626
gravel sand nﬂ_.”_a
Kurdista 5=
nasphalt | 48 | 5% | 41% | 38% | 10% _cmo 143°C | 39°C N_w%u 1.00pm | 7.5cm m% 774
gravel sand | ™€
nt
Kurdista . 160 R . 22-5- 10
nasphalt | 37 | 5% | 47% | 38% | 10% | oo 150°C | 39°C | Tggs | 200pm | 7.5em | | | 984
gravel sand | ©™¢
nt
Petrol =
masphatt | 0 | 4% | 48% | 38% | 10% w | 157 | 39°c | 25> | 12n00n | 7.5em s 15
gravel sand | filler
Petroleu 50 | 4% 48% 38% E 160 0 0 24-5- 10 133
it asphale 6 A o | 10% | o 156°C | 39°C | ‘gg5 | 100pm | 75em | | g
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Table(6)Specifications of filler and aggregate
Sieve No. Mineral filler %owt pass Fine aggregate %wt pass
No. (4) — 95-100
No.(8 | = e 70-100
No.(16) | = eeeee- 40-60
No. (30) 100 20-65
No. (50) eI - e
No. (200) 70-100 e

The aggregates prepared from sand, and
mineral filler prepared from different four

sources, namely they are sulfur, active clay,

Table (7): Composition of mastic blend.

sand, and Portland cement. The composition
of mastic blends were as follows in Table (7):

Property Ratio wt%
1) Base asphalt (soluble completely in 30 Ywt
CCly)
2) Mineral filler insoluble in CCly, 30
passing (No.200)sieve
3) Fine aggregate, passing (No.40) 30
sieve and retained on (No.200)
4) Fine aggregate, passing (No.10) 10
sieve and retained on (No.4)

The mastic blend with mineral filler prepared
from sand was the best on. So it has been
chosen because: 1) Sanel is very cheap 2)
Active clay did combine with asphalt binder

so the blend was disintegrate 3) Sulfur, (8):

Table (8): Specification of mastic blend.

although it gave very good characteristics but
it is not exist in Kurdistan at this time.

Specification of mastic blends with filler
prepared from sand were as follows in Table

Tests Kurdistan asphalt | petroleum asphalt
Softening point °c 95 88
Penetration 10 15
Ductility (base asphalt) 9 12
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CONCLUSION:

The main points and conclusions of this
paper may be summarized as follows:-

1- It is possible to change the bituminous
material present in Kurdistan in to base
asphalt.

2- This asphalt is very useful as water
proofing material and for producing mastic
asphalt.

REFERNCES

No.1 Vol.2 1999

3- Because of its low ductility value, it needs
some improvement, and this is done bw
modification of the specification of
petroleum residue produced in Kurdistzs
refinery.

1- ¥40-Y4¢ Lo ikl 4 peaell cLaS-199Y Gl deal jyie.0

2- Sokolov.Yu.V.;Nudykto,G,I 1982. (USSR) Primenenie Tsement I Asfalt. Betomov
v sibiri, Omsk. 100-7 (Russ). From Ref. Zh,Khim.1983 Abstr. No. 11 M 358.

3- Halstead,woodrow 1985 J. Asphalt paving Technol. 54,91-117.

4- Poirier M.A.,Sawatzky,H. 1986 Energy sources 8 (2-3,217-32).

5-Fry,Frank R. ,1982. (Hercules Inc.U.S. US 4, 422,878,(1883),Appl.445,115.

776- Bissada,Amir F. 1983 (Dep.Civ.Eng.Univ,Kwait,Kwait) Transp. Res. Rec. 911,1-10.

7- Kennedy,Thomas W.,Roberts,Freddy L.; Lee, Kang. W. 1983 (Cent. Transp. Res.
Univ. Taxas, Austin, Tx USA) Transp. Res. Rec 911, 134-43.

8- Popeea, Gheorghe; Dumitresca, Vlad; Teodorescu, Dinu vladimir 1981 (institutul
de cercetari in constructii si Economia constructiilor INCERC) Rom. Ro 76,

079, Appl. 84, 574, 22, (1976).

9- Goodrich,Judson E. , 1981 (Chevron Research Co.) U.S. US 4, 338, 137, (1982)

Appl. 285, 284.

10- H.H. Al-Soufi, S. ph. Sarsam 1982 J. Petroleum Research vol. 1, No.1

66 -




Journal of Zankoy Sulaimani No.1 Vol.2 1999

11- Handa, Tomokaza Ishikawa, Kazuichi Jpn. kokai Tokkyo Koho 1983 JP 58, 172,
261, [83, 172, 261]. Appl. 82/54 , 667, (1982).

12- Nibon Tokusha ,1983Toryo Co. Ltd. Saitama Gomu Kogyo K.K.Jpn Kokai
Tokkyo Koho JP 58, 211, 446, [83, 211, 446), Appl. 82/94, 691,

13- Japan National Railways. Toa Dorokogyo Co. Ltd, Ikari shodoke K.K.J pn,
Kokai Tokkyo Koho. 1982 JP 82, 88, 054, Appl. 80/15, 603, 14, (1980).

14- Kyohan pentankogyo K.K.Jpn. Tokkyo Koho. 1975 JP 82, 20, 359, (1982) Appl.
75/46, 887, 17.

15- Kack, Andrezej, Mazorowski, Michal, Dabrowski, Zdzislaw, Dabsk, 1979.Jan
(pol-pl 125, 878), 30 Jul (1985), Appl. 218, 723.

16- Standard specifications for transportation materials and methods of sampling and testing ,
1982, part 1 specifications July, Thirteenth edition.

67



Journal of Zankoy Sulaimani No.1 Vol.2 1999

il 43 i dlinlall g ol culiulS daladiud g i oS8 A oaulal) culiody)
",.Uﬂg.“ o)

piSS gy pdlalle
plaasll aud [ oglall A4S [ diladud) daals

]

duDIAl)

sl i pal Lgie BaliuY) 4ulSa) (520 4d pad Oy S A 83 g gall dxisa gl Balall A yo 3
aay Al il Sl iy 8y gl gt g Y] ciuliy okl Jali G adiaadl ) clinY)
—ian 8 Tl Jy Al sl (sadll el (e Add) o) Jesfall GIS el Gy ) e Aaladll
pasi iy (Yoo (D £0) O Lo o) 50 Adlie 2,008 oy uliaY) Cliaa) 2 Sy (w68
— AUt lae Apallall Ciliaal sall Can gan g Agiva gl 33l (ya (U %0+ (Yo (Yo) ddll caudll
pnad g LaSegans 58 (ghemn (g6 Ay she Aa )3 Y0 81 om A3 () Jp il bty Liad Lediind Sy
i LS55 Al dgay (00— E ) A3l An 0 (63 Lilaa el GuluaV) i) dlaialy 4y 58 Gl 8
el el Gl il 038 Ailas g (U %0%8,06%8) (& Cliudl dilise cuiyy AASHTO lisal g
O o—el ol (i alasinly Aasiual @lli pa il oda iy @ S a3 paady JWill asd
v s b gl e piead) Q) cdiay)
il iy pe—dgiladu (3 5k (e o(0Y) dadty @lldy Jlase Badal ol jaly Ay 0aal il 038 Cuae
il gal) Can gay il 138 8 L bl aial &g o5 el Joall 7l aa Ailasall Aylaall 3l
i) A0 canilly y Llsa piial i) wa Ulaa 5 e A5l 3 g0z 3e 3y ASTM D491-79
(U %) v s g o ol %Y aoli gz i oIS oY e Allle Bale (%Y e uld
el gl )iy (CusSidualiaids xiian)ia A A sal (e dilisa gl sl day Jf Cannanf aa
i) sl juad o gheae b gial 1yl i)

68



Journal of Zankoy Sulaimani No.1 Vol2 1999

el yy G asens garsCaug o i, Sy o Us, 8 gy
diAm, bl P’y Sy 3353554

(P JOUS- (3P| i SR P <)

<58

383t g g LS, 8 S U s s g3 o) gy S ggaiiis yage S
J*-—ﬂd‘_é:—-‘-‘__sjéjb-zu-"ﬂ»{ J‘)ﬂ,ﬁg)dl—-'.}&-;u-"’){Jukde‘:-:‘J%{ Sy ) *JJL%*JL-{*-!&)*{‘-‘
25 GRS G O P PO € /U Y X A YL PG W O B E /O U 2
a4 gy Pt 8. i cimany gLnn, Sl I O SThA, Ll joUds
Gyl (aSTo= cvocvo) ‘-"'l.’:-".gf*-"d'l-'-':u[-(*-! Qe g sy (Y0t -] ol SE
Qv ey i IS i ey 48 [ 3bs) A o Gl Gl g a0 Sy
CRPRES PUYS (GET WP SIS € AP TC FOWINE TP X ] BT GO 1E A [
ks "JJIL’L—'_"-'JI'JL-:"-'L‘;'}—:-;JAASHTOLju*"""f@')‘-l; O RN IT I TR S P
P C - TS IEAREL G R P L ATIE ORI R CRUIP C NERY oW o3 L7 TRV 13
Gy sont 5450 T S S s ot a3 g 3948 oimnany ol B IE WS sy sl
J a0y L,';,KJL:,\__; PO TS 'u}_{u'.l.s._{uﬂ:.:’. & a..‘.L_UA_{_:-L'. «,Lé«:ru,_;,}_ﬁ‘.wul_z. sslnS
Cangyan. 150530 L2380 gm0 Golys S o UL’Z"*’JQ*-'.J*-“'—‘_JL%“GL—Q.‘J
WA I s Uy ganny S 53, SVSEGASTM DA91-79 Uil yegg 41 1S oy o ()
PIORTY L ISP e L TRE Gy L R EIVIRG W LA FPC S PN JORMSTIP (I P VAR
3 (555 08 e iay) analans ity aS oot i, (S sy i galyn 3oy (1) s
M)J’gﬂ‘:!d‘-ﬁﬂg J JJ}-}“—EE@JJL‘-’:’JL—(‘! «uﬁﬁ-*wuuu-t-%du«fdob-»o[—‘fvhéd
S spasitimglsS

69



	P 7a
	P 7b
	P 7c

