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Abstract: The significant role of liquid asphalt binders in the construction, maintenance and rehabilitation of
bituminous pavements carmot be ignored. Incidentially, it i1s estimated that more than 98 % of Nigeria’s over
40.000 km surfaced road network is bituminous-surfaced. The common experience in maintenance and
rehabilitation of roads in Nigena is that the pavements fail very soon after rehabilitation. In conducting research
mnto the possible causes of these early failures, this study takes a look at the characteristics of the liquid asphalt
binders used in maintenance and rehabilitation of roads in the country. The nearly exclusive use of cutback
asphalt, even when asphalt emulsions would give higher returns in terms of performance and cost-
effectiveness, is evaluated, the faulty processes of production of cutback asphalt are highlighted and

appropriate recommendations are made.
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INTRODUCTION

Liqud asphalt, beside road oils manufactured directly
from the refinery, is produced when asphalt cement is
blended or “cut back” with petroleum distillates or
emulsified with water and an emulsifying agent. Liquid
asphalt binders are used for variety of purposes mn the
paving industry including prime coat, surface dressing,
seal coat, grouting or penetration worl, soil stabilization
and tack coat in overlay rehabilitation, amongst other
uses.

There are two conventional types of liquid asphalt
binders, namely cutback asphalt and asphalt emulsions.
Foamed (expanded) asphalt can be described as a modern
type of liquid asphalt binder and there 1s no record of its
use in Nigeria so far.

At present, almost  exclusive use of
cutback asphalt m road works m Nigeria,
when asphalt emulsions would give higher returns
in terms of performance and cost-effectiveness. A
very large proportion of cutback asphalt used in
road works in the country is self-blended and mixed
just prior to wusage on site.  However, some
fundamental flaws have been observed in the production
of such cutback asphalt by the road contractors. These
flaws, 1t 1s believed, contribute negatively to the
performance of roads constructed/rehabilitated i the
country.

This study evaluates the production and usage of
cutback asphalt and asphalt emulsions in road works

there 1s
even

in the country. Some of the flaws in the production
of cutback asphalt by road contractors are also

highlighted.
TYPES AND GRADES OF CUTBACK ASPHALTS

Cutback asphalt 13 simply a combination of asphalt
cement and petroleum solvent. Cutbacks are used
because they have reduced binder viscosity for lower
temperature uses (tack coats, fog seals, slury seals,
stabilization material, etc.). After cutback asphalt is
applied the petroleum solvent evaporates leaving behind
asphalt cement residue on the surface to which it was
applied. Cutback asphalt s said to "cure" as the
petroleum solvent evaporates to form the original asphalt
cement.

Cutback asphalts are classified into three main types
on the basis of the relative speed of evaporation of the
solvents in them. The three maimn types of cutback
asphalts are:

» Rapid Curning (RC) cutback asphalt, composed of
asphalt cement and a solvent of a volatility similar to
that of naphtha or gasoline, which evaporates at a
fast speed.

»  Medium Curing (MC) cutback asphalt, contaiming a
solvent of volatility similar to that of kerosene, which
evaporates at a medium speed and

¢ Slow Curing (3C) cutback asphalt, which contains an
oil of relatively low volatility.
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Aoooring to Eoherts ar af . (19967, the use of muthack
asphalts 15 decreasing (in developed countnes) because
of the folloaring reas ons:

Emnironmendal repulatione: Cuthack asphalts contain
volatile chermicals that evapomte Dto the atmcosphere,
unlike enmlsified asphalts wlich evaporate water into the
abmosphere.

Loss of high energy products: The petrolenm solverds
used require higher amonmts of enerpy to mamfachire
and aw expersive compared to thewater and enmlsifying
agents used inenmlsified asphalts.

In mary (developed) countries, the use of euthack
asphalt 1s restricted to patching materials im cold weather.

TYPES AND CRADES OF EMUIL STFIE D ASPHALT §

Enmlsified asphalt (or asphalt enmlsion) 1s simply a
suspension of small asphalt cemerd globules 1n water,
whichis assisted by an enulsifyving agent (sach as soap)
(Figz. 11. The enmlsifinng agent assists by mmparhng an
electreal charge to the swrfare of the asphalt cemerd
globules so that they do not coalesce [Eoberts er al,
1998]. Asphalt emulsiors are used becaise they
effechvely havwe reduced birder viscosibr for lower
temperatire uses (tack coats, fog seals, shury seals,
Bitmmunas Surfare Treabments (BETL stabilizaton
matenal, ete].

Enmlsified asphalts ave divided mto theee muajor
groaps, namely, arnomue, caborie and noruceie, on the
basis of the elactical charges of the asphalt particles in
the ermls 1o, as followrs:

An amomic asphalt enmilsion has negatively-chared
asphalt particles and is wsually mowe suitable foruse
with caleaweons agzmwzates (e.z., linestome’l, wlich
terd to hawe positve maxace charzas.

A cabiome mphalt enulsion has positively chared
asphalt particles and is wsually mowe suitable foruse
with silicedns aggregates (e.z., nver gravel), wlich
terd to have negative surface charges.

A mopiome asthalt emmlsion contairs  asphalt
particles  that are electiecally neatral. Momeome
asphalt emmlsions are mot wed in  pavewment
applhicabions.

Asphalt ermlsiors are finther classified into tlwee
main types on the basis of howr quickly the suspended
asphalt particles revertbaclk to s phalt cement, a fonn in
which it 15 actially needed as a binder. The thres types
are:
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Fig. 1: Enmlsified asphalt schematics

Sonree: Comstruotion 5 tardard S pecification (1595)
v Rapd-Setting (ES) enmlsion, designed to denulsifir
quickly (tobeak aeray fom the enmlsion fonm sach
that asphalt parbeles recosubine) upon comtact with
an aggregate. It 15 best used n spraying applications
where muang 5 not required but fast sethng s
desirable,
MedmmeSeting (M2 exulsion, designed to haw
good muxing charactenshes wath coawe aggresates
and to dermlsify after proper mang, It 1s auatabls for
apphicatiors whew mibang with coarse agzwezate 1
wqured.
Slowr-Setting (53] exmlsion, designed to he very
stable in the exulsion fonn and 5 suitable for use
where good flowing chawacteristos are desived or
whete mans with fine agsregsate 1s requived. [ti1s also
suitable wrhere long periods of storaze ave desired.

FOAMED (EXPANDED} ASFHALT

Foamed asphalt 15 formed by combining hot asphalt
binder with small amonants of eold water, When the cold
wrater copnes 1 contact with the hot asphalt binder it tams
to steamn, which becomes tapped in tivpr asphalt binder
tubbles. The wmlt 15 a thin-film, high wohme asphalt
foamierith approsdimately 10 tres more coatine potential
than the asphalth irder in 1ts normal liquid state CASDOT,
20030, This high volume foam state only lasts for a fowr
nutnates, after which the asphalt binder acquiles its
criginal properties. Foamed asphalt cam be used as a
binder in soil cr base course stabilization and 15 often
wed as the stabilimng agert in full-depth asphalt
welamation.

ASFHALT CEMENT USED INNMNIGERIA

Asphalt cementused in virmally allroad oo tacton
and mantensmce achvities n Migeria 15 the 8000 pen
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Fig. 2: Typical composition of some crude oils, WSDOT (2003)

asphalt. This is largely because the characteristics of
grade 60/70 are very suitable for the prevailing
temperature range 1n the country-being a tropical country.
For hot climatic condition with & mean amnual air
temperature of 24°C or greater, the use of a 40/50 or 60/70
pen. asphalt is recommended (Asphalt Tnstitute, 1991).

Currently, the 60/70 pen asphalt cement grade used in
the country 1s exclusively imported from countries such as
Venezuela, Cote d’Tvoire, Ttaly, South Africa, etc. The
major reason for the exclusive importation is because the
Nigerian Light Crude Oil can produce only about 1%
fraction of bitumen, unlike Heavy Crude Oil of Venezuela
which produces as high as 58% fraction of bitumen
(Fig. 2).

The Kaduna refinery is one of the four refineries
mm Nigeria. The refinery started the distillation of
heavy crude oil to produce bitumen in 1979. The heavy
crude oil was imported from Venezuela under an exchange
program-heavy crude oil of Venezuela was obtained in
exchange for Nigeria’s light crude oil. The Kaduna
refinery was the only one out of the four refineries in
Nigeria that had the capacity to refine both heavy and
light crude o1l.

At present, Kaduna refinery has stopped the
production of bitumen since 1997 due to two major
outbreak that gutted the
production section of the refinery m 1996 and pipeline
vandalization. The heavy crude oil used to be imported
into the country through the Escravos port in Warri and
piped to Kaduna refinery for processing. Pipeline
vandalization has made it impossible to transport the
heavy crude o1l using this medium.

reasons-a fire bitumen
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LIQUID ASPHALT BINDERS IN USE IN NIGERIA

Evidence shows that different grades of
cutback and emulsified asphalts have been used inroad
construction/maintenance in the country. Examples of
such grades that have been used in the past as liquid
asphalt binders include CRS2, RS1 and RS2 (emulsion);
and MC1, MCO and S125 (cutback). CRSZ 1s catiomc RS2
while 3125 is a cutback asphalt blend popularly used as
tack coat in the country. At present, only RS1, MC1 and
5125 are 1 use.

Of the above three binders still in use, MC1 has the
most predominant usage among road construction/
maintenance workers. There 13 decreasing patronage of
emulsified asphalt over the years, even in the face of its
better performance and lower purchasing costs. West
African Bitumen Emulsion Company (WABECO), as the
only current manufacturer of emulsified asphalt in the
country, sells at a rate of 6 tommes of cutback bitumen
(MC1) to one tonne of bitumen emulsion

Some of the reasons for bitumen emulsion’s

significantly reduced patronage include:

The ‘complexity” of its manufacturing process,
storage and transportation to work site and the risk of
the emulsified asphalt ‘breaking” during the process.
A specially designed colloid milling machine, among
other things, 1s required for the production and only
WABECO presently has such machine installed at
Kaduna.

Bitumen emulsion requires special equipment to
apply on site.
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Fig 2 Gtationary bitumen heater used for the production
of MO 15125 at lagos state asphalt plant

Fig 4 A& typical mobile bitumen heater at a road

rehabilitation site, gethng set to  produce

MCUE125 at jibowu, lages

There is nonfamiliarity with 1ts application and
advantages among road contractors and engineers.
Dfficials of ministries of work at federal and state
lewels insist on the usage of cutback asphalt, even
when some road contractors show preference for the
use of emulsion asphalt in road works There iz the
belief among engineers that bitumen has to be heated
for all its applications.

There 15 absence of legislation to restrict the use of
bituminous products that emit hazardous pellutants
inte the enwironment, as obtained i developed
countries.
Tnwillingness of the

ministries of works, to insist on the use of bitumen

government, through the
emulsion For certain categories of road construction.

Zome of the reasons for the preference for cutback
asphalt (WMC1 and 3123 among road contractors include:
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WC1 and 3125 are produced from a simple blend of
kerozene with bitumen.

The only equipment required in the production 1s
a pressure feed mobile distributor, which coulde
stationary (at the yard-Fig. 3). The cutback asphaltis
blended at the vard and then transported to work site
in drums For medium to large scale jobs, the
cutback bitumen is conventionally blended in a
pressure feed mobile distributor ix-sifu (Fig. 4).

IMPROPER PRODUCTION OF
CUTBACK ASPHALT IN NIGERTA

Only two types of cutback asphalt are currently
blended and these are MC1 and 3125 WC1 and 5125
are tradibonally produced from a blend of bitumen
and lkeroszene. As  earlier stated, 5125 iz a cutback
asphalt blend popularly used as tack coat in the
country. The higher percentage of bitumen content
i 3125 production it from MICI.
However, as a result of absence of regulations for the
standard production and usage of liquid asphalt binders
in the country, a large percentage of such binders used in
road works are not properly blended There are also
conflicting mizing ratios of bitumen to kerosene and

differentiates

mixing temperatures among the various road contractors
and asphalt mizing plants. Examples of varying mixing
ratios of bitumen to kerosene used by some road
contractors and the mizing temperatures are presented in
Table 1.

The pressure feed mobile distributor employed by
many road contractors in the blending of the cutback
asphalt is really not designed for such purpese but to
spray the product through its spray bar and also keep the
blended cutback required temperature  during
transportation to site and before spraying.

In addition to the problem of inconsistency in mixing
ratios and temperatures, there 13 also the major problem of
non-homogeneity of blending due to lack of required
circulation process. Thorough and homogenous blending
of bitumen and kerosene to obtain MC1 and 5125 is
achieved when the mizture has been allowed to circulate
round. This process 15 further described i this study. It
was also dizcovered that the mixing temperature for the
LICT and 2125 could not be truly ascertained because the
temperature gauge on many of the pressure feed mobile
distributors employed for the blending were noticed to be
non-functional.

Howewver, 1in direct contrast to the widespread
improper and inadequate blending of cutback asphalts
among road contractors, some of the companies are

at
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Tahle 1: Mixingratios and Hlending temperatures for mel and 5125 in Nigeria

M1 3125 Mxing

Road temperature
cotractors Eitutn et (%) Kerozene (%6) Bitumen (%) Kerozene (96 (]
LOPEK Constr. Ltd Lagos 500 00 BTS 12.5 100-120
Lagos State A phalt Plart* 62.5 T35 6235 375 100-110
Tdlins Berger Lid., Lagos &7 .0 330 710 290 150-170
KOFEK Constr Ltd, Thadan B0.0 200 00 a0 150-160
WABECO, Kaduna 640 6.0 220 120 140-160
RATCON C onstr. Ihadan a0 .0 400 00 300 110-140
FISKO Constr, Ijebu-Cde 715 B3 200 200 150-180

* Orlly orwe type of cutback asphalt is produced and vsed for bothMC 1 and 3125 applicati ons

Fig. 5. A temperature dial gauge provided on the Bitumen
tanker’s side

observed to still produce cutback asphalts using standard
procedure. Two of these companies are Julius Berger
Eure 65 Tard, Lagos and West African Bitumen Emulsion
Company (WABECT), Eaduna. The production process
employed by these two companies is evaluated briefly in

the following study.

STANDARD PRODUCTION
OF CUTBACK ASPHALTS

The bitumen in the storage tank (fized or mohile)
15 heated to a temperature range of 150-170°C (Fig. o)
for a penod of about 12 h The bitumen from the
out through the outlet valve (Fig. &),
flows through an inner pipe within a bigger pipe

tanker moves

surrounded by  het o1l and returmns into the tanker
through an inlet valve in a continucus cycle (Fig. 7).
Heat the

bitumen, thus direct contact of flame with the bitumen 1s

12 supplied from hot o1l to the flowing
avorded.

After the the
proportion of the liguid bitumen 1s transferred into
the M1 21257 tank (Fig. &)

required proportion of kerosene The next stage in the

liquetying bitumen, required

{or containing  the

production of M1 or 3125 iz subjecting the mizture
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Fig. 6 Inlet and outlet walves at back of a mobile bitumen
tanker

Fig 7 A wiew of pipes connections used to supply heat
to flowing bitumen (Courtesy: Julius Berger Mg
Lid)

to continuous agitation through the process of circulating
the mixture in and out of the blending tank. With the ad
of a specialized pump (Fig. 9, the mixture 15 drawn
out with pressure from the mixing tank through an
The
pipe
tank. The blending temperature is kept

outlet walve. mixture
through the
the blending
around 50°C

gauge (Fig. 10}

1z pumped continucusly
network {(Fig &) and retumed into

with the aid of the attached temperature
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M

Fig % Special pump used to circulate cutback asphalt
mizture

Fig 100 & temperature gauge attached to MC1/3125
blending tank

CHALLENGES IN THE PRODUCTION,
STORAGE AND TRANSPORTATION
OF EMULSIFIED ASPHALT

The primary requirements for manufacturing quality
emulsified asphalt are:

+  Tse of high quality ingredients {asphalt-cement,
water, emulsifying agents, etc.).

+  Pre-mixing o conditioning  those
ingredients zo that they will be introduced into the
milling unit in the correct volume, temperature and
homogeneity.

o Tze of an emulsion milling unit which provides
proper dispersion of asphalt globules within the soap
solution at the asphalt content and production rate
specified for the plant.

+  DProper storage of the finished emulsions product to
maintain 1tz high quality until delivered to the final

otherwise

UEIEL

The fundamental ingredients of any asphalt emulsion
are clean water, alkali to adjust the pH of the water,
emulsifying chemicalz and raw asphalt cement (60/70 or
B0/100 grade) MNormally, raw bitumen is used with no
treatment other than to bring it to the required consistent
temperature within its storage tank before it enters the
emulsion milling unit. Water and emulsifiers are mized in
the proper proportions to provide a soap solution having
the cormrect pH, composition, homogeneity and
temperature to be used with hot asphalt in preparing the
finished emulsion.

Some propetties of emulsified asphalt which can also
become serious challenges when not properly understood
and taken into consideration are wviscosity, breaking,
settlement, flocoulation and coalescence. These are briefly
described bel ow:

Viscosity: Thiz 1z defined as the resistance to flow of a
fluid. The vizcosity must be predictable and remain within
certain limits throughout the storage life of the emulsion.
Some of the most important Factors that have an influence
on the viscosity include bitumen content, temperature of
the emulsion, droplet size distribution, type and storage
of emulsifier and type and dosage of stabilizer.

Breaking: The main purpose of emulsifying bitumen is to
tran sfer it to a fluid state at an ambient temperature. The
emmulsion should be stable during storage and transport
but when applied on mineral aggregate or pavement
sutfaces, it should break. The rate of breaking iz largely
controlled by the type and dosage of emulsifier, the type
of aggregates, the temperature and other climatic
conditions.

Settlement: Zettlement is a process where the bitumen
phase of the emulsified asphalt moves towards the bottom
of the emulsion container. Though an emulsion settles, 1t
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does not necessarily mean that it is unstable-gentle
agitation often brings the emulsion back to its original
quantity. If however, the stability 1s poor, settlement may
lead to coalescence and breaking of the emulsion. The
degree of settlement of an emulsion gives an indication of

1s shelf life.

Flocculation: Flocculation is a process where the droplets
start adhering to each other. Very often, there is a large
central droplet with smaller droplets surrounding it.
Flocculated droplets can often be separated again by
agitation.

Coalescence: When droplets i an emulsion merge to
form bigger droplets, it 1s called coalescence. Flocculation
15 often followed by coalescence. Coalescence can be
started because of mechanical action such as agitation,
pumping or vibration. Coalescence occurs m the breaking
process and 1s dependant on the aggregate type.

Some of the challenges that have been encountered
in the production and transportation of emulsified asphalt
in Nigeria include the following:

Emulsified asphalt ‘breaking” prematurely as a result
of contamination of the bitumen used for the
production. The contamination may be due to
mmpurities detected by the
conventional tests carried out on bitumen grades.
Emulsified asphalts also break prematurely during
long distance transportation from the manufacturing
plant to work site. The perenmal bad state of our
roads imparts intense undesirable agitation to the
bitumen being transported.

Currently, the only means of transportation of
emulsified asphalt is through the use of tanker
trucks. Dubious tanker drivers have been known to
siphon some of the product en-route and replace
with other cheaper but deleterious sub-standard
materials.

which cannot be

Anionic emulsion breaks if it comes in contact with
cationic emulsion and vice versa. This happens
mostly when a tanker that has previously been used
to transport cationic emulsion 15 subsequently used
to transport anionic emulsion. When these products
come in contact with each other, neutralization takes
place.

APPLICATIONS OF BITUMEN EMULSIONS

Even though the use of bitumen emulsions n Nigeria
1s not as widespread and popular as cutback asphalt,

140

bitumen emulsions are well suited for many road work
applications. Some of the applications of emulsions
include:

Tack coat: Tack coat is a light spray of bitumen emulsion,
either hand or machine sprayed to ensure the bond
between an old surface and a new asphalt mix layer. The
tack coat must be very thin and must cover the entire
surface evenly. The rate of application should be 0.8-1.0
litres m~ depending on the surface being sprayed. Too
much tack coat may create a slippage plane between the
two courses as the bitumen may act as a lubricant. After
spraying the tack coat, enough time must be allowed for
complete breaking to occcur before the overlay is placed.
Traffic should be kept off the tacked area. Rapid Setting
grade one (RS1) of bitumen content 55-60% 1s usually
recommended.

Surface dressing: At surface dressing, a binder is
sprayed on the road surface by a bitumen distributor or
by hand. An aggregate cover follows immediately, laid by
an aggregate spreader and the surface is then rolled as
soon as possible. Surface dressing is performed either in
single or multiple layers. It is laid on granular bases or
existing pavements on many types of roads from low cost
surfacing on rural roads to wearing course on roads with
relatively high traffic. The importance of having a strong
base or pavement under the surface dressing should be
noted. Rapid Setting grade two (RS2) of bitumen content
60-68% is usually recommended The emulsion is
designed to give a good adhesion in a breaking time of
less than 30 min. The road can then be opened to slow
traffic.

Minor road repairs: Sealing of cracks is often done using
bitumen emulsions. Cracks appear for several reasons and
take many forms, from small hairline cracks to major cracks
with 20-30 mm openings. Very small cracks are difficult to
seal effectively. Large cracks are filled with emulsion
mixed with fine sand, but leaving a short depth from the
surface. After curing, the remainder is filled with pure
emulsion. The surface is sealed with sand to prevent
traffic pick-up.

Cold emulsion mixes are sutable for patching
potholes and damaged areas. If small quantities are
required, it may be mixed by hand at the worksite. Local
aggregates can often be used. Also, the spray patch
method 18 used for pothole repair. Here, the pothole 1s
filled with aggregate up to the surfacing level and then
sprayed over with bitumen emulsion, which penetrates
1nto the aggregate. The surface is finally dressed with fine
sand.
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Other uses of emulsion include: Dust binding, Fog seal,
Recycling, macadam  and  In-place
stabilization.

Penetration

PRICES OF ASPHALT CEMENT AND LIQUID
ASPHALT BINDERS IN NIGERTA

The importation and usage of bitumen in the country
is increasing on a yearly basis. This can be attested to by
the records from WABECO (one of the three major
unporters of bitumen into the country), as given in
Table 2. Apart from WABECO, OANDO and TOTAL Ple.
are the other major importers of bitumen in the country.
Thus by extrapolation, Nigeria can safely be said to be
currently importing not less than 100,000 metric tonnes of
bitumen ammually at an estimated cost of over eight billion
naira (Information on quantities of bitumen imported into
the country by the other importers of bitumen visited
could not be obtained).

In the U.S., an estimated 22 million tonmes of hot-mix
asphalt cement concrete, an estimated (.75 million tonnes
of cutback asphalt and approximately 1.76 million tonnes
of emulsified asphalt were sold in 1994 (Moulthrop ef al.,
1997). The cutback asphalt sold represents about 3% of
sales of all asphalt binder types used in that year while
the emulsified asphalt sold represents about seven
percent of overall use of all asphalt types that year.

The current price list of bitummous materals as
supplied by WABECO, Kaduna is given in Table 3. As
can be seen from the table, the cost of purchase of asphalt
emulsion 1s lower than that of cutback asphalts.

The use of emulsified asphalt in road construction
and maintenance in Nigeria is fast declining despite its
better suitability and lower purchasing costs when
compared to cutback asphalt. While bitumen, cutback or
emulsions can be used as binders for surface dressing
(for example), emulsions have several advantages
compared to the others and these include:

Damp aggregate can be used.
High binder temperature is not required.
Fire hazard related to cutback is eliminated.

A number of states in the U.S. recognize the emission
potential from the use of cutback asphalts and have
established regulations limiting the amounts used and the
time of year when they are used.

A very large proportion of cutback asphalt used n
road works in the country is self-blended and mixed just
prior to usage on site. However, some flaws have been
observed mn the production of such cutback asphalt by
the road contractors. These flaws, 1t 15 believed, will
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Table 2: CQuantity of imported bitumen by WABECO into Nigeria
Quantity imported

Year (Metric tonnes)
2001 13.000
2002 20.000
2003 40.000
2004 46.000
2005 50.000
2006 50.000
January-May 2007 20.000

Courtesy: WABECO, Apapa Port, Nigeria

Table 3: Typical current price list of bitumen and bituminous materials in

Nigeria
Rales
Product =/Tonne #/Drum
RS 80,500.00 17,885.00
MC1 88,095.00 19,404.00
8125 89,880.00 19,761.00
MCO 90,013.00 19,787.60
60/70 69,000.00 (Lagos) -
60/70 81.000.00 (Kaduna) 18,795.00 (Kaduna)

Courtesy: WABRECO, Kaduna

definitely have negative impacts on the performance of
roads constructed/rehabilitated. Some of the observed
flaws include:

Incorrect mixing proportions of bitumen with solvent
(kerosene).

Inability to heat the mixture up to the recommended
temperature range of 140-160°C without risking
reaching the flash point and a possible fire hazard.
Inability to achieve required circulation/agitation of
bitumen and kerosene mixture during blending in
order to ensure proper and quality blend.

CONCLUSION

Most probably, the popularized usage of cutback
asphalt in the country in contrast to asphalt emulsion is
due to the smmplicity in the blending process.
Unfortunately, this simplistic blending by large
percentage of road contractors canmot achieve the level
of miscibility required between bitumen and solvent
(kerosene) to produce qualitative cutback asphalt.
Asphalt emulsion, as binder medium in the construction
and mamtenance of roads has better retun values
compared to the poorly blended cutback asphalt.

RECOMMENDATIONS

The Federal Government of Nigeria should, as a
matter of urgency, look into the immediate repair of
the vandalized pipeline formerly used in transporting
bitumen from Escravos Port in Warri to the Kaduna
refinery and urgently develop policies that would



J. Eng. Applied Sci., 3 (1): 134-142, 2008

bring about the revitalization of the Kaduna refinery
so that it could commence the production of bitumen
once again. This should definitely bring down the
cost of bitumen and translate into lower construction/
maintenance costs of our roads.

In the Federal Govemnment’s quest to encourage the
setting up of private refineries, it should insist on the
production of bitumen and other bituminous materials
as part of the conditions to be met by the private
mnvestors.

Govermment should also provide enabling
environment and incentives for more private
investors such as WABECO to set up plants for the
production of quality bituminous materials. It 1s
believed that if more bitumen emulsion plants are set
up round the country, it would make the products
more accessible to road contractors.

The government and private investors should also be
encouraged to research into the possibilities of
locally producing some of the mgredients used in the
production of emulsified asphalts such as emulsifiers
and caustic soda.

The Federal Mimstry of Works (Highways Division)
should encourage the use of emulsified asphalts
where found to be more acceptable. This 13 the only
way to break away from the mentality that bitumen
must be heated before it can be used m any form for
road works.

A technical committee should be set up to adapt
suitable current classification methods for asphalt
cements and liquid asphalt, which are based on
viscosity values.
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There should be more stringent regulations in the
production and usage of liquid asphalt binders in the
country to; reduce emission of hazardous pollutants
during construction and reduce the huge annual financial
losses incurred from rehabilitated road sections that spoil
soon after, due to the effect of badly prepared and applied
liquid asphalt binders.
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