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This paper intends to identify the advantages of using

Bitumen Emulsion over o ’ aditional alternatives

overcome the perceived disadvantages and promote
Green Star

use of Emulsified Bitumen as an environmentally

friendly alternative.
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> Bitumen Emulsion

» How to identify_ld Ity bitumen?
» Storage and S

> FAQ
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Emulsion Bitumen and its characteyristics

Emulsion Bitumen storage conditions

reen Star
Differences bet. Emulsified Bitumen an(leissoIved (Cutback)

Bitumen
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Emulsion Bitumen Applications:
a) Waterproofing

b) Preventive Maintenance Treatment
Prime coat
. Tack coat ‘
. Seal Coat /

. Fog Seal

. Slurry Seal

. Chip Seal

. Sand Seal

. Micro-Surfacing
. Cold Mix

10.Mulching

ent Seal & Protect):

Green Star
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Mixture of Base Bitumen, Water, Emulsifier

and Additives

HCl or NaOI'\ / EMULSIFIER FLUX OII\ 7 DOPE

~

Q WATER TANK BITUMEN TANK
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WATER PUMP FLOW METER TEMPERATURE W BITUMEN PUMP

TEMPERATURE COLLOIDAL MILL

BITUMEN EMULSION TO THE STORAGE TANKS

Process of Bitumen Emulsion Production
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Acrtion of the Emulsifying Agent @

Dropler has a Ner Positive Charge.

Cationic Bitumen Emulsion

Cationic Emulsions
o e} © © 9
o]

© Surface (Aggregate) ©

Cationic Emulsion Bitumen is bonded to both positive and

negative charge materials.
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Emulsifier used in production of Emulsion Bitumen determines the rate at which
the bitumen will set when exposed to air.

In very cold weather

(snow on the surface) e ——
Bitumen: 85-100 or PG5816, PG5822, s

PG5828 and PG5834 ' ‘ E

In hot weather
Bitumen: 40-50 or PG7010 and
PG7610

In normal weather
Bitumen: 60-70 or PG6410,
PG6416 and PG6422




Cationic Rapid-Setting  Low Viscosity

A
CRS-1

Anionic Slow-Setting Hard Asphalt
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\ High Viscosity

Latex Modified Cationic Quick-Setting
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Low Viscosity Hard Asphalt

CRS: Cationic Rapid Set which has 40% to 65% primary bitumen
grades: 60-70, 85-100 or 40-50 (applied depending on the climate
of the paving place). It can accept foot traffic in as little as ¥ hour
after application under optimal conditions. At 60°F and 75%
humidity, cure time is approximately three hours. Shaded areas
may delay curing time depending on nighttime “temperature and
humidity. CRS is considered a rapid-setting tack coat emulsion.

CMS: Cationic Medium Set which has 52% to 65% primary
bitumen grades: 60-70, 85-100 or 40-50 (applied depending on the
climate of the paving place). They are usually made by passing the
mixture of hot bitumen-and water phase between a rotating disc,
cone or wheel and a stator. In"the emulsification process, the hot
binder is mechanically separated into minute globules about 3-4
hours, dry and ready to drive or the implementation of the next
layer of asphalt.

CSS: Cationic Slow Set which has 50% to 65% primary bitumen-
grades: 60-70, 85-100 or 40-50 (applied depending on the climate
of the paving place). It can accept foot traffic in as little as ¥2 hour
after application under optimal conditions. At 60°F and 75%
humidity, cure time is approximately 4 to 8 hours. Shaded areas
may delay curing time depending on nighttime temperature and
humidity. CSS is considered a rapid-setting prime coat emulsion
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Advantages of Bitumen Emulsion

AN

It offers proper solution for any kind of asphalt ags
AIrstrips).

It can be implemented in ambient tem
It can even be used on wet surfaces g
It can be applied by simple paving/
It is completely environmentally frig
pavement and breaking.

It is not toxicant and there isn’t an
No need for heating the product in most-ge
Practicality of asphalt and Seal Coat apgications with low thickness.
High speed of asphalt paving and coating.
Fast breaking in the vicinity of stone

High penetration rate due to high ﬂugﬁafeé\én Star

Possibility of Long distance transportation in bulk packaging or in drums.

It is not flammable- safe storage, secure transportation and easy and safe paving
operations.

maintenance (Streets, Roads &

zzles.
Es of production, transportation,
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Advantages of Bitumen Emulsion

v’ After breaking process, the color changes from bgown to black.

v’ Bitumen Emulsion must be pump# i’ botioud e storage tank (and not from the

top) so that water and bitumen rema

v' To ensure the best quality application, @is important to install paving nozzles at the right

place. It is also recommended that two nuzzles are used to cover any part of the surface.

Green Star
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Advantages of Bitumen Emulsion

v If you are looking to wind up with a low percentage of asphalt you can get better coating with

emulsion because water helps to spread it areuy

v’ There are also savings that benefit the,
evaporate from the emulsion (Q 1
hydrocarbons.

v You also save energy because yo Y 5#D the emulsion heated up to use it as

you do with cutback.

Green Star
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Best Practice for Storage

v' Temporary storage of emulsions can take place ingwo tanks with a total capacity of 8 tons.

v' Packaging is done in barrels of 200kg, each ofv p-oeaiar the following detalls:

Product Type

Production Date :
v' The barrels containing the emulsio | s and’ @ ter being emptied, are transported
for recycling. “ |

v" The maximum time the emulsion can remgin in the barrels should not exceed two (2) months

from its production and packaging.

Green Star
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Technical Notes about Emulsion Bitumen
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Low viscosity (low penetration grade) bitumen is commonly £onsumed in the countries where oil extract tion of
refined oil products are cost intensive, at the same time-climatie-conditions are often characterized by er and
humid cold winters,. In fact, pure petroleum bitumen is“Subjected to shorter degree of oxidation process

construction bitumen such as Emulsion Bitumen. \

In case of using less adhesive and less viscous bitumen grades 150/200 or 200/300, compared to bitumen g
80/85, Bitumen Emulsion (e.g. CRS-1) shall have a content of approximately 60 to 65 percent of bitumen (in rces,
say 70%). This will cause a strong bitumen—aggregate bond and Saybolt Furol viscosity (SFV) will be more th
the countries with a climate similar to Iran, we can use bltumen 60-70 grade with a content ranging from 52 to nt so
as to have SFV of 20 to 100 m2/s.

According to Iran Highway Asphalt Paving Code-Number 234-which is in fact a Persian translated version of ASTM
standard, in Standard Test Method for Distillation of Emulsified Bitumen, penetration shall range from 100 to 25@. Asyou may
know, in this test method, American native bitumen behavior is considered as the standard benchmark of the test, whereas
penetration grade of Iranian-made bitumen is between 40 and 120. That's why Iranian-produced bitumen ijs commonly called
Hard Asphalt or Hard Grade Bitumen (based on the international definition of Hard Bitumen). Henee, according to the
international standards, Iranian Bitumen Emulsions shall be called CRS-1H, CSS1-H and CQS1-H¢ obviously due to the
usage of Hard Grade Bitumen and Emulsified Bitumen CRS-1 or CSS-1 is not commonly used in Iran.

WWW.GSBITUMEN.COM



“The Bitterness of poor quality remains long after the Sweetness

of low price is forgotten.”

Contractors traditionally rely on Cutbacks for road censtruction projects. Some constructi
also unable to use Emulsion Bitumen for paving-applications effectively. During the recent p most
parts of the world usage of bitumen emulsion as a_road construction material has inc rtially
replacing penetration grade bitumen (tar) and cutback bitumen due to environmental reas ever,
there is still somewhat reluctance among road engineers to use Bitumen Emulsion as a subs

types. '

There are numerous uses for Bitumen Emulsion utilizing highly varied techniques, which result veral
different formulations; namely cationic and anionic depending on particle charges and rapid settin
setting and slow setting depending on the speed of separation of bitumen from agqueous mediu
cationic type Bitumen Emulsions is used, as majority of the available local aggregates are acidic.

Bitumen Emulsion has proven itself as a binder with very low energy consumption in road maintenance and
laying of surface dressings. Penetration grade bitumen requires heating at construction sites, which emit
smoke with chemicals and also it needs fuel, which is non-renewable. Kerosene used for cutting back the
viscosity of bitumen is also a non-recoverable waste when curing takes place on the road.

WWW.GSBITUMEN.COM



Impact of Poor Bitumen Emulsion on the Asphalt Pavement

Why road engineers are reluctant to use Bitumen Emulsion?

1)
2)

3)

Undesirable experience caused by-low quality product in previous project

Improper penetration of Bitumen Emulsion into 100 percent- compacted ro
(similar to MC bitumen)! After applying MC bitumen on a 100- percent
base, the surface becomes apparently black and it seems that spraying has one
correctly, while no penetration has happened at all. The reason for this mista
MC is not coagulated after spraying.

Inadequate absorption & adhesion of low quality Bitumen Emulsion to the dn
base surface which leads to imperfect bonding between bitumen andaggregates,
bitumen coagulation and pick-up of sprayed Bitumen Emulsion from thefbase surface.
In the same condition, Cutbacks are less sensitive.

WWW.GSBITUMEN.COM



Impact of Poor Bitumen Emulsion on the Asphalt Pavement

4) Adhesion of sprayed Bitumen Emulsion residues to a rubber-tired paver finisher.

5) Slow setting process leads to traffic congestion and boredom.

6) Little knowledge of some contractors about Emulsion Bitumen and its properties, its st
spraying method. In order to spray Emulsion Bitumen, there is no need for using spe
sprayer truck or special storage tank. Using a MC sprayer is simply practical.

/) Bad quality Bitumen Emulsion causes phase separation in paver sprayer tank. In this cond

contractors resort to directly pre-heating of two phase emulsion to remove it from the spr tank
Consequently, bad quality emulsion will blaCk-pumps and spray nozzles.
8) Bad quality Bitumen Emulsion also causes phase separation in the reservoir tank only aftér one-

week storage and as a result, makes emulsion removal impossible.

9) There is a traditional substitute called Cutbacks, or MC, that can be manually produced in a
workshop.

WWW.GSBITUMEN.COM



ArE £ a) High quality Bitumen Emulsion can'keep'its quality for a
et transport distance of about 2000 km inside a tanker truck

R \vithout using a/mixer and a heater, while low-quality
8 Emulsion Bitumen requires constant mixing and heating
@ and it cannot be planned for a long distance move.

§ b) The best reservoir tank for Emulsion Bitumen storage is
a double-wall mixing tank. High quality Emulsion Bitumen
| can be stored in an active state for up to 4 months simply
by rotary mixing for one hour a week. Good quality
Bitumen Emulsion .can also be stored in a petroleum or
water reservoir tank at least for 3 months, while low-
guality one has to be always kept at a temperature above
50 degrees Celsius (122 Fahrenheit) and requires daily
mixing as well.




c) Depending on the setting time, high quality Emulsified.Bi
the surface to dry after a given time of 5 to 8 hours, so it @
the tires of paver finisher. But in case low quality Em
applied, setting not only.-occurs at least one day after af
most likely, it coagulates and picks up from the pavement
result, bitumen residues stick to the tires of paver finisher.

nel.allows
ere to
men
but,
\S a

zZles
ating
ality
ACtory

d) High quality Emulsion Bitumen is sprayed from sprayi
fluently and uniformly, allowing a uniform distribution and perfe
on a specified "surface. On the contrary, application of lo
Emulsion Bitumen'may lead-to"an uneven spray result and unsati
distribution of coagulated bitumen layer on the surface.
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Emulsion is applied, emulsion may separate out into two
inherently unstable- thus, contractors have to add water o
emulsion.

f) Sometimes, nozzles may be blocked and clogged. In this ca tors
have to pre-‘heat unstable low guality emulsion by a flame tor
remove and spray it on the pavement surface.

the

g) By using genuine Emulsified Bitumen to build a road, we en

term asphalt performance. Its performance characteristics can be

as benchmarks for behavior of genuine emulsions in general consist

I. entire coverage-of.aggregates with bitumen film,

ii. suitable bitumen- aggregate adhesion,

lii. binding the aggregate particles together,

Iv. prolonged kinematic viscosity maintenance rate; longer than 20 seconds,

v. Demulsification speed or turning color from brown to black in less than 60
seconds for rapid set and less than 120 seconds for slow set.

WWW.GSBITUMEN.COM
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Primecoat Application Guidelines:

In order to leave about 600 to 800 g/sgm of residual bitumen on base soil surface,

spray acc. to the following instructions:

> Approx. 1150 to 1500 g/sgm of 52-percent Bitumen Emulsion.
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Tackcoat Application Guidelines:

In order to leave 250 to 350 g/sgm of residual bitumen on a specific surface,

spray acc. to the following instructions:

» Approx. 480 to 680 g/sgm of 52-percent Bitumen Emulsion.
» Approx. 450 to 640 g/sqm
> Approx 420 to 580 u‘ q

e e i

ﬂ_ F Q*&ffﬁ“*" “*'g' et ‘%

ent Bitumen Emulsion.
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00%- compacted soll resists to penetration and water moves on the surface. ThereieiegitsiSshetter
to prepare and moisten the surface — slightly damp- by a pump sprayer or with a wire )om

to help emulsion binder to penetrate into the base soil.

NORMAL COMPACTED
SOIL SOIL

NO MOISTURE
NO AIR
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Open-gradedﬁ,.f‘f"‘aggregate IS
an aggregate-containing little
or no/ mineralfiller, or in
which the void spaces’in the
compacted | aggregate are
relatively farge.

WWW.GSBITUMEN.COM

lGrading of Aggregatesl

4.75mm to 20mm.

. 5 ’.A }; ) o .~. ta
"':. | 0.1'13.‘ h o
Well Graded/Fine Aggregate:

300mic to 4.75mm

Gap Graded/Coarse Aggregate
20mm to 8ormm
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Nozzle used for Bitumen Emujsio

Nl spraf™isPharrower than the one

used for Cutbacks becauge it is| me

.

re fluid. -




Correct Spray Pattern

For a greater application rate, it is highly recommended that the spray nozzles to hav
triple lap pattern (as per following picture)

Nozzle number: 1 2 3 4 5 6 7

-

Spray Bar
Height

Spray Bar
“*L_sSpray Nozzles

Good coverage - triple lap

Except for the outside nozzles, each point on
the pavement surface is covered by exactly
three spray nozzles - a triple lap. For a given
nozzle flow rate, this results in a greater
application rate than for a double lap.

Green Star



Spray Bar?

Rear

{ Road Surface %
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Wrong Spray Pattern

For a greater application rate, it is highly recommended that the spray nozzles to
triple lap pattern (as per following picture)

Poor Coverage -
poor nozzle spray pattern

Nozzle number: 1 2 3 4 5 6 7

<« Spray Bar
A <— Spray Nozzles

Height




Clogged Nozzles

Check nozzles flow rate and fix any blocked or clogged spray nozzle.

Poor Coverage - clogged nozzles

Nozzle number: 1 2 S 4 5 6 7

<« Spray Bar
* <4— Spray Nozzles
Spray Bar
Height




To adjust the bar height

CORRECT HEIGHT

SINGLE LAFP

—— —

TR, | e SRR | TN, DOUBLE LAP

INCOBRECT HEIGHT

- -
L A A A A A




Storage &
Handling Tips
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Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

GENERAL

Use the correct type and grade of emulsien.

Transport emulsion in full containers fitted with baffle/ plates to minimize surgin
cause foaming and breaking.

@)

Do not mix anionic and cationic bituminous emulsions. This will cause each em
break and separate into water and bitumen, leaving tanks or other equipment partia
with semi-solid bitumen, and a difficult cleaning job.

Always use clean containers. Bituminous emulsion must not be loaded into storagedanks,

tank cars, tank transports or distributors containing remains of incompatible materials.

Bituminous emulsions can cause corrosion in non-ferrous metals such as brassgcopper and
aluminum. The use of such materials in the components of valves, pumps,fipe work and
fittings should be avoided.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Safety

Bituminous Emulsions are the safestform of /Bitumen products as
handled at ambient temperatures which eliminate any chance of burn
can occur with hot applied binders.”"Whilst Standard Emulsions are app at
ambient temperatures, it is always advised taravoid direct contact with ski
to have adequate ventilation and follow the advice in the relevantdproduct

Safety Data Sheet.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Storage life

The length that emulsions can be stored varies according to the emulsion type and
used. For example rapid-set emulsion has a shorter shelf life than a slow-set emulsion.

seek advice from your emulsion supplier.on the shelf life Of their products.

Sedimentation and sieve tests are good indicators of an emulsion’s potential storage life.

During long-term storage, sedimentation of the bitumen droplets occurs due to the higher density of
the bitumen versus water. Regular circulation will help increase the shelf life of the emalsion’ but

care must be taken not over circulating which can shear the emulsion and cause residue build up.

Emulsions may increase in viscosity (thickness) over time and warming the emuiSion prior to use

will reduce the viscosity. WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Bulk Storage

Tank design
All regulatory and company engineering standards must be followed when designing and c
tank. Tanks may be made from mild or stainless steel, high density polyethylene, polypro
polymer and many engineering plastics. The selection of materials to be used will depend on th
system to be employed. It is always recommended that the emulsion supplier be consulte
considering a new tank or repairing tanks. We recommend the following features be included:
 liquid level measurement (counterweight, pressure or electronic ) to manage stock on hand.

« access hatch to enable inspection and cleaning.

« ability to bottom fill to avoid breaking up and re-entraining the emulsion skin

« a means of earthing the tank.
WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Tanks may be raised on a platform to allow- gravity-feeding or for space considera

where excessive cold/freezing may occur, consideration should be given to :

Heat tracing and Insulating pipework/pump housing ~

Enclosing of the under section of the tank‘ to protect the pump/pipework
Tank insulation and shrouding. A produet, such as mineral wool, may be used for i lon
then clad with aluminum or a similar material.
Tank heating to protect the product from freezing/excessive cooling. Bunding is required¥ and
must conform to local statutory requirements. Basic spill protection may consist of a moat

around the tank, usually with some absorbent material such as sand.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Vertical Tanks /

Vertical tanks are ideal for the storage of standard --e’rhulsiohs With an angled
return pipe, a round shape tank creates a Whlrlpool promoting gentle circulation
of the emulsion. This tank type also has a reduced surface area, resultlng in less
exposure of emulsion to air and skin formatlon They also occupy less space,

are easier to heat, insulate and monitor for product IeveI

Horizontal Tanks

Horizontal tanks are generally not recommended because they present a larger
surface area to the air that can form a large skin, are more difficult clean and
circulate. Their use should be limited to short term field storage. Horizontal tanks
may be set with a slight slope to facilitate draining and a directional return pipe

to promote circulation.
WWW.GSBITUMEN.COM




Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Tank safety It is always advised to consult your Emulsion supplier when considering purchasi ion,

repair or replacement of your Emulsion Tank.

If considering a Used tank, it is always advised to: ‘

 learn the history of the tank e.g. Age, Previous use, internal design,

« thoroughly clean before use to ensure the best environmenﬁt for the storage of your Bituminous
Cleaning can involve the use of use steam, high pressure water, low pressure water, dry i lor
kerosene. |

Before commencing any work on a tank care should be taken"to ensure it is safe to do so and that ther no

flammable or harmful liquid, gas or residue present.

Never cut a used tank unless an appropriate hot work permit is obtained.

Care is required when siting storage tanks, for example they should not be located near high tension power

lines. Where practicable, they should be located away from waterways.
WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Tank inspections
A build-up of residue inside a tank will occur over tirfie andxcan” reduce the storage life and the
of an emulsion. However with simple proactivegymaintenance practices, operators of bitumino
storage tanks will be able to ensure the storage tank is kept free of excessive residue.

An annual inspection of the inside of the tank is highly reecommended to determine the volume an
of any residue. This will then dictate the best course of action required in terms of the need for
cleaning or dig out.

Only those with a confined spaces permit and the appropriate PPE should enter a tank.

Prior to changing over emulsion suppliers, we recommends that an inspection of the tank is perfosmed by the
new supplier to determine what cleaning procedure will be required to ensure the emulsion will not be

adversely affected by the previous product.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Storage of Emulsion in Packaged form
Packaged Emulsion egg Pails, Drums or IBC’s, are suited to situations where only small amounts are needed or th ion will
be infrequent. As with Bulk Emulsion the same best practices /épply to storagé and handling of emulsion in package cludes
the following practices: |
* Keeping packaged Emulsion undercover in areas where the product won’t be exposed to temperatures below 5°C
and damage from frost.
- Store packaged emulsion in an upright position off the ground (e.g. on a pallet).
« Circulating: |
o IBC’s.: Use an agitation tool/pump to stir the emulsion:within the 1BC
o Pails/Drums.:
1) Use an agitation tool to stir the emulsion within the drum.
2) Use an engineered pail/drum rotator to help keep emulsion homogenous.
3) Ensure vessel is sealed and lay the pail/drums on their side and roll them for several meters along the ground
to mix the emulsion and then return them to their upright position.

« Ensure good stock rotation practices and use emulsidiwithin Shonths frond thé/date of manufacture



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Do not heat emulsion when it is in a sealed paclygf’égeqﬁformat as this can increase t

explosion. Heating of emulsion should only @ecur once it)is transferred to a vessel d

such a purpose.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

4
V|
}

Recommended storage temperatures Emulsmns are-sensitive to extremes of temp

\

\

best to keep them within a temperature” range as recomm?nded by the manufacturer.

below gives a guide to the minimum and maX|mum storage temperatures for Standard

types.

Emulsion
C

Standard Emulsion — 10

Anionic and Cationic Slow,
WWW.GSBITUMEN.COM -

Medium or Rapid Set =< 69%

Bitumean Content



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

STORAGE TIPS

= Store at the temperature recommended for the-particular grade.

= Some specialty products such as high bitumen content and_polymer modified emulsions
for use within a short period (commonly less than one week) after manufacture.

= Regularly mix tank contents by gentle agitation or circulation to prevent buildup of sediment
particles.

* In bulk storage, mix the emulsion every 1-2 weeks (more frequently in cold weather as
recommended by the supplier. Mixing may be by paddle agitator (slow), loose gear pumpy slow
centrifugal pump, or other suitable low shear pump.

= Do not bubble air through an emulsion to agitate it, as this will create excessive foam and may cause

the emulsion to break.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

STORAGE TIPS
« Athin layer of kerosene or cutter«oll (05 L/m2)»spread on top of emulsio
tanks can prevent scum formation on materials that cannot be regularly agi
« Where there is doubt on the effectiveness of emulsions that may have been
by extended storage or poor handling, its condition can be checked using the

time test (AS/NZS 3241.29).

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Seven best practices for storing and/handling asphalt emulsion

USE STORAGE TANKS THAT KEEP THE EMULSION FROM_FREEZING OR OVERHEATING
2. USE VERTICAL TANKS RATHER THAN HORIZONTAL TANKS.

3. USE GENTLE AGITATION. |

4. AVOID REPEATED PUMPING AND RECIRCULATION.

5. FOLLOW ALL SAFETY PROCEDURES:

6. GATHER GOOD SAMPLES.

/. TRAIN TECHNICIANS ON PROPER PROCEDURES.

N o 0~ 0 DN PE
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Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

Loading Emulsion -
When loading road tankers or sprayers, or filling drums, the emulsion shoul
through a filter consisting of a mesh'sieve with an aperture of 4 — 6 mm. This
lumps of bitumen blocking nozzles in the spray bar. These sieves should be che
cleaned regularly to maintain acceptable loading rates.

Loading of emulsion should be doneby.sucking-the product into to bottom of the s
or by lowering the filling hose to the bottom of the road tanker. This is to avoid foami
breaking of the emulsion due to splash filling.

It is not recommended that emulsion be returned into storage as it can compromise the

quality of the product. WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

CLEANING OF TANKS & EQUIPMENT

a)
b)

C)

d)

Clean tanks properly at product changeover. | |
Thoroughly wash out equipment with keraesene or cutter oil when changing emulsi or
type, particularly when changing between,anionic and Cationic emulsion types.
At the end of each day, flush out the pumping and spraying system on the bitumen or
with kerosene or cutter oil. This will ‘avoid clogging, binding or seizure from brea of
bituminous emulsion left in the system.

Clear lines by blowing them out with air and leave drain plugs open when out of servige.
Fill pumps with kerosene or cutter oil to ensure a free start-up when they are to befout of service

for even a short period of time.

WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

PUMPING

When pumping emulsions, keep the end of the'discharge pipe submerged in emulsion om
of tank) to avoid entrainment of air and foaming that can also cause an emulsion to break!

 Place inlet pipes and return lines near the bottom of tanks to prevent foaming an
contamination from skinning that may have formed on the surface.

« Use pumps that have proper clearances for emulsion use. Tight pump clearances can cause
of the emulsion and pump seizure. Particular.care should,be taken when using new pumps th
have tight clearances.

« Use slow pump settings and limit the amount of recirculation. Excessive pumpingdcan lead to
breaking of the emulsion, especially in cold weather, as well as a potential for a reduction In viscosity

and instability though entrainment of air bubbles.
WWW.GSBITUMEN.COM



Dos and Don’ts for safe and proper storage and handling of

bituminous emulsions

HEATING
» Use gentle heating systems with heating element surface temperatures below 85°C.
= Do not heat above the recommended. storage temperature as water may be driven o
temperatures, resulting in a skin of bitumen on the surface.
= When heating bituminous emulsion, agitate it'gently to eliminate or reduce skin formatio
= Pumps should be heat-traced to prevent overload at start-up. Warming the pump to abo °C
can facilitate start-up.
= Heat tracing and warming of pipe lines can prevent emulsion breaking in the lines and lockages.
= Use mild heat to unblock lines or valves, or to free a seized pump. Avoid overheating that may

cause hardening of deposited bitumen, with particular risk of potential damage pumping

systems. The use of propane torches should be avoided. .,



CHECK LISTS FOR EMULSION STORAGE AND HANDLING

STORAGE
 Store emulsion in vertical tanks. for long-term storage.

» Store at a temperature between 50°F and 180°F.

* Don’t let the emulsion freeze.

» Don’t allow emulsion temperatures to exceed 212°F or |

water boiling point.

- Don't allow emulsion to free-fall into vessel from loading
line or recirculation line.

* Do bottom load.

« Circulate material every two weeks.

* Protect pump, valves and lines from freezing.

HANDLING
. Don’t”mix anionic and cationic emulsions!
- Don’t“load elevated temperature material on
top of asphalt emulsion.
. CirCVUIate vessel while heating with direct fire
fire on heating tubes).

* Dilute emulsion by adding warm water to the em
« Check: with the emulsion manufacturer for guidan
dilution of emulsion.

» Wear proper personal protective equipment (PPE) to
safely handle the emulsion.

» Asphalt emulsions are nonhazardous materials.

» Asphalt emulsions do not requirefplacards.
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Bitumen Emulsion Application for Water Proofing




and etc. No heating is required. You just need to spread it with
a broom or use a sprayer to dress the surface and then it
breaks after about 30 minutes (unlike Cutbacks). In addition to

easy application, it is very economical.

&

Green Star
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Bitumen Emulsion Applications for Asphalt Pavement, Preventive & /@
Maintenance Treatment g




An overview of Asphalt Layers and Coatings

When Bitumen Emulsion is applied for Prime Coat, Tack Coat and Seal Coat layers, pavers mu
obey asphalt laying process acc. to the model depicted below:

Tack Coat Seal Coat j Prime coat
Y Surface Course (2550 mm) B
Binder Course (50-100 mm}) Y

Base Course (100-300 mm)

Subbase Course (100-300 mm})

Compacted Subgrade (150-300 mm)

Matural Subgrade




F‘enetratrr:ln Macadam

ANIDONIC CATIOMIC
AEDIUM LW HAPID DiuM
AR

SPRAY APPLICATIONS
surface Dressing (Chip Seal) »
Fr::g Seal . . .
Tack Coal ad . wil -
F‘_rir‘r'le Coat . .

SLURRY SURFACING

Slurry Seal ot
Cape Seal o
Microsurfacing o

al May contain solvent. b)) Need 1o pass cement mix test




Seal Coat

Fog Seal

Slurry Seal
Chip Seal

Sand Seal
Micro Surfacing
Cold Mix
Mulching

ASPHALT LAYERS
IN ROAD CONSTRUCTION

Green Star

——— ASPHALT SURFACE
—— ASPHALT BINDER LAYER

—— ASPHALT BASE LAYER
—— ASPHALT FROST PROTECTION LAYER




Asphalt Pavement, Preventive & Maintenance Treatment

Prime Coat Applications: Implementat-i’oh' of a Iayer
of Bitumen Emulsion on the base. It Apfr'epares the base Prime Co
for performing another asphalt layer on it. _Catibnic
Slow Set (CSS) or Rapid Set (CRS.)‘»type of Bitumen

Emulsion is used for this kind of applieation.
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It makes the base layer hard and tough. It also makes the base layer water proo

sealant by filling the voids and cavities.
It binds base surface to asphalt layer paved-on it.

Only 1 to 1.2 kg of Bitumen Emulsion is enaugh to be used per each square meter, wh
must be paved 1.2 to 1.8 kg per each square meter.




IS removed.

It is highly suggested to spray water on/the base soill
surface for better penetration of prime coat esp. when
the surface is dusty (a tip often 'neglected by road
contractors).

If the base density iIs more than-96%, it is highly
recommended to remove the dust off the base surface
and spray water onto the surface, before prime coat
application.

After 4 to 15 hours, the first asphalt layer can be
paved.

It is worth saying this application is cost-effective.

WWW.GSBITUMEN.COM
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Asphalt Pavement, Preventive & Maintenance Treatment

Tack Coat Application: Applying one Iayer of

Bitumen Emulsion between surface beTow the road

ick Coat
and the road surface which results |n blndmg two

asphalt layers. It prevents asphalt Iayers from
slipping over each other. Cationic Rapid Set (CRS)
or Cationic Slow Set (CSS) Bitumen Emulsions are

used for this application.
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It prevents pavement layers from slipping oyer each other.
Only 400 to 800 grams of Bitumen Emulsion IS_needed to spray per each squ

By applying Tack Coat, two layers act as one result In terms of consistency an

a b~ W DN

It is cost-effective compared to other methods.




Asphalt Pavement, Preventive & Maintenance Treatment f;/'/b

Seal Coat Application: Applying a layer of Bitumen Emulsion and adding an

layer on it. Usually, CRS type is used for this purpose. It is mostly used for parking |

Seal Coat




Asphalt Pavement, Preventive & Maintenance Treatment Applications

As a general guideline, we should seal every 3(525 years. The average life span of

depends on a number of different factors; such as:

High vehicle traffic
Heavy-duty vehicles
Overhead vegetation

Harsh winter weather
Degrading (crumbling) surface
Scraping from snow plowing
Chains on tires

Chemical spills

vV VvV Vv VvV V¥V V V V V

Low spots that hold water
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Asphalt Pavement, Preventive & Maintenance Treatment

Cleaning is the most crucial step in the sealcoating process, because it ens
that the sealer will adhere properly. We _clean-your parking lot using rob
equipment —combination walk behind.blowers/rotary brooms, turbine blowers, a
sweepers. *

Sealcoating prevents asphalt surface oxidation by forming a tough protective outer
skin. It also helps prevent damaging water penetration, and protects your asphalt
from the deteriorating effects of gasoline, oil, de-icers, and other harsh chemicals.
Most importantly, sealcoating saves you money.

Weather is the most important factor when it .comes to a durable, high quality

sealcoating project. There are multiple weather factors that must be taken into

consideration to ensure that the sealer will dry properly. Both air temperatures an

pavement temperatures must be at least 60°F and rising, with direct sunlight an

relative humidity below 60%. Other important factors are wind and sunshine. Do

not schedule projects when rain is imminent, or if it has rained the night before.
WWW.GSBITUMEN.COM



It creates a color contrast between main road and
shoulder of the road.

It resists Chemicals: having asphalt sealeoating will

protect the pavement from chemicals from, vehicles.
It creates a water- insulated surface.

Seal Coat application is cheaper than repairing &
maintaining a deteriorated asphalt layer.

Seal Coat lifetime is between 3 to 5 years and it is
better to be sprayed on a warm day.

Seal Coat is more economical than using Cutbacks.

Seal Coating is also recommended for roads which
we do not decide to rehabilitate.
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Sealed vs Unsealed =




Asphalt Pavement, Preventive & Maintenance Treatment

Fog Seal Application: Spraying a CSS or CRS Bitumen Emulsion film o

the underlying asphalt surface.

: j ?J'“__',,:%é.}:-}s-i"—
Fog Seal :

N \
e { O ¢

»,




C|UVC A UlIU AoJl I

It caulks narrow cracks and fills voids of the agphalt layer. /

It prevents asphalt surface from raveln used. bsg SEhEEhEtion; (usually used for open
raded mixtures). o/ |
g ) (N

AalCTo UlYV d O

It stabilizes shoulders of the road. !

Fog Seal can be applied once in 6 mont 7;5111,_

dry. y—

The surface on which Fog Seal is going 10 be sprayed must have voids and porosities s
to hold emulsion in itself. Moreover, thesurface must be clean without dust or oil droplet

It.

2 to 3 hours iIs the time needed for CRS Bitumen Emulsion to set and traffic
slowly on it at the first hours.

Fog Seal’s life time is two years and it is very cost effective.
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Asphalt Pavement, Preventive & Maintenance Treatment

Slurry Seal Application: A mixture of aggregates, water, CSS Bitumen Emulsio
(usually cement) that must be paved with_special Slurry ‘Seal paving machine. Slurr

only fills the voids, but it helps the surface to besmore resistant.

1) Aggregate Bin

Filler Bin

Aggregate Flow Gate
Aggregate Conveyor Belt
Emmulsion Injector
Water Injector

Pugmill

Spreader Box

Slurry

Slurry Surfacing
Applied

Slurry Seal

aJI7 Bulleap) SIBBA 01-S
8oBLING paulelule|y AN pauue|d

Slurry Surfacing
Re-Applied

Green Star
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10.

It improves fractures of the surface.
It improves surface coarse problems and treats oxidized surface.
It delays potholes and cracks of the pavedisurface. | |

The specific surface must be cleaned off the dust by a broom or blower machine.
St

If surface has fast growing cracks or big holes or the surface is completely damaged,
not use this application.

Thickness of this sealing is about 3 to 10 mm dependent on the place condition and after\@a@out

2 hours, traffic can pass onit.

It is better to apply Slurry Seal when the road surface temperature is at least 10°C and there Isn'’t
any risk of freezing within the first 24 hours after implementation.

Slurry Seal’s life time is 3 to 5 years. Fast paving process, usage of less aggregates, high
resistance to fracture, preventing height difference between road surface and shoulder of the

road as well as notable cost reduction are other main advantages of this application.
WWW.GSBITUMEN.COM




Asphalt Pavement, Preventive & Maintenance Treatment

Chip Seal Application: paving a layer of CRS Bitumen Emulsion and a layer of aggreg
It is suitable for surfaces on which about 600 vehicles or ‘Ies’s pass daily. In case the road
or there is a high traffic street, we must’ implement‘an asp'h‘/alt layer or one or two Slurr

layers or one or two Micro-Surfacing layers ‘afte_r applying Chlp Seal.

Chip Seal




Seal or Micro-surfacing to fill the voids between
aggregate particles and to have a black and
monotonous surface.

At least half and at maximum, two thirds. of the
height of aggregates must be ‘applied  with
Bitumen Emulsion and at least one third of
aggregates must be free of bitumen.,

It prevents Bitumen Emulsion binder lying under
and over an asphalt layer from freezing.
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makes road beautiful and protects the underlying
pavement from oxidation, fatigue, aging as weII as
traffic wear. ] \

4

5. It gives new life to dry and weathereéd&urfaces and /
seals small cracks and imperfections. |

6. It is an economical method to resurfagf / is.

7. Size of aggregates must be 3 up to 12 r m. Usually,
1.5 to 1.8 kg of Bitumen Emulsion and 16 to 18 kg of
aggregate materials are enough to be ‘applied per-1
square meter.

WWW.GSBITUMEN.COM



Asphalt Pavement, Preventive & Maintenance Treatment

Sand Seal Application: Applying a CRS or CSS Bitumen Emulsion la

fine aggregates or clean and washed sand.

Sand Seal



It offers slippery driveway solution and &
Increases skid resistance of road surface
during vehicle pass and helps tires te-hold
v

driveway surface. (\

It makes the surface smooth and seal

the‘ ;,,//
cracks. \K ’

Size of aggregates must be 6 up to 0 m.
Sand Seal is very cost effective.

WWW.GSBITUMEN.COM






Asphalt Pavement, Preventive & Maintenance Treatment

Micro-Surfacing Application: Applying» a_mixture of aggregates,
Bitumen Emulsion, filler (usually cement) and some additives based on
conditions. This operation requires a special pavivn'g machine that can be as d

on project site.

WWW.GSBITUMEN.COM
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We can find out the end of breaking process when brown color turns to black.

It Is so recommended for places with high traffic like big cities, airports and
highways.

It is very resistant to fatigue and attrition.
It creates a good color contrast.
It can be used as a colored coat by adding some additives (used for bike lanes).

When using Micro-surfacing for bridge resurfacing, there is no need to remove
previous surface due to its light weight and low thickness.

It can be used on both asphalt and concrete surfaces.
Its average life time is 5 to 7 years.







11.
12.

13.

14.
15.

smooth.

It is very economical.

Due to its low thickness, we don’t need to bring up the position of guard rails,
curbstones or shoulder of the road.

Use of thermal energy, fuel and aggregates are notably less than similar methods
In the whole paving process.

Environmentally speaking, Micro-Surfacing is a very proper paving method.

Since there is no need for rolling, Micro-Surfacing surface may crack or it may
cause reflective cracks in places with big cracks, places where two lanes reach
together or places where two roads intersect. So, we take special care to seal it.

WWW.GSBITUMEN.COM -



(1) Aggregate bin
(2) Mineral filler bin
(3) Additive storage
(4) Metered aggregate 3
(5) Metered micro-surfacing > T
emulsion [T SRSy o<
(6) Metered water & additive : -
(7) Pugmill
(8) Micro-surfacing
(9) Surfacing spreader box
(10) Brown to black color
(11) Road water spray bar




Micro-Surfacing Facts:

16. The aggregates’ sizes must be proper for the Micro-surfacing, usually between
3 to 12Zmm.

17. The surface must be clean and any dust or oil must be removed off.

18. If there are transverse, longitudinal, block cracks or vehicle tire deep grooves,
they must be sealed first (by CSS or CRS Bitumen Emulsion) and then, it is
prepared for Micro-Surfacing paving.
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Asphalt Pavement, Preventive & Maintenance Treatment

Cold Mix (Cold Asphalt) Applications: A mixture of CMS or CSS Bitumen Emulsion and aggregates which can be luced

at the factory or on project site. It can be kept or transported in bulk packaging or in a double-layer poly bag umen
Emulsion is not mixed with aggregates, it will remain in optimum quality for 4 to 6 months.

However, after Bitumen Emulsion and aggregates are mixed, this mixture should be applied within 1 old Mix

remains brown and ready for use within 1 up to 7days without heating, if packed into double-laye acked with

vacuumed bags. Mixing Bitumen Emulsion and aggregates can be done at the factory or on projec or betonier.



Cold Mix Facts:

1.

10.
11.

It is suitable for temporary crack sealing and can be used on wet
surfaces.

IS Tlexible, however stable against climatic changes.
Cold Mix can be produced on site or at the factory.

Only Bitumen Emulsion is proper for producing Cold-Mix because
it adhere to the aggregates very well.

It is environmentally friendly during both production:& appllcatlon
processes. No heating is required. '

The traffic can pass on it after breaking process.

When producing Cold Mix, aggregates must be-washed free from \‘

dust. 0 to 3 mm aggregates must be removed to prevent the @'

mixture from being coagulated. mmwu Do 5
Cold Mix can be kept for 6 to 12 hours in‘bulk‘packaging or if . Way To Repair A Pothole o i

packed into a double-layer poly bag for 7 to 14 days. It can be
recycled either.

Cold Mix is the only choice & solution for places far from hot- mix 090 Do Bttty 0se S
asphalt plants. -

Apaly’compoction
{Nata.]Betore cany out compaction.
nsuvelthal campachor plat lear

Hansovel! ] ch ate/raller’s
'n.‘v!’qxo is (n wef condifion )
-
0
e

Dust and oil must be cleaned off the cracks and holes.

Production and transportation are cost effective. e
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Asphalt Pavement, Preventive & Maintenance Treatment

Mulching

Mulching Application: Spraying CSS Bitumen Em

on a specific surface to prevent dust lifting.




Mulching Facts:

2.

Mulching with gf"’evg Emulsion is flexible and while facing with
climatic changes

It is completely harmless 1 nvironment and can be applied in
ambient temperature u an 4 degrees without heating.

/ ulching takes between 8 to 12 hours.

Breaking process of

The application cost is low.

applications such as M




Cutback Bitumen vs Emulsion

Cutback=solution of bitumen and non-polar solvent.
Cutback Bitumen — A blend of conventional bittﬂe

ratios
Emulsion=Bitumen and water in an emulsion. /

Bitumen Emulsion — The dispersion of bitu
desired blend ratios

primarily of bitumen that occur naturally or are obtaied a8z residue of petroleum refining.

Cutback Asphalt/Bitumen. "Cutback Bitumen" means asphalt that has been liquefied by blending with a diluent

of petroleum solvents or any other diluent that ﬁiﬁe@ﬁ Sta r
Emulsified Asphalt/Bitumen. "Emulsified Bitumen" means an emulsion of asphalt and water that contains a
small amount of an emulsifying agent; it is a heterogeneous system containing two normally immiscible phases

(asphalt and water) in which the water forms the continuous phase of the emulsion, and minute globules of

asphalt form the discontinuo%,gbgs%, W CGCSBITUMIEN. CON



Cutback Bitumen vs Emulsion

Cutback Bitumen and Emulsified Bitumen/are"/ \oEaRY Mber of applications during road

o~

vk : : :

construction. In preparing these produciés 5 |mixed with either a petroleum

diluent to produce Cutback Bitumenfr withf emuls
| i

Qe the

vater, and sometimes petroleum

diluent to produce Emulsified Bitum\ led asphalt cement is applied during

iy

road construction, the diluent petroletj?ﬁ’“ 5Q the case of asphalt cutbacks) and water
(in the case of asphalt emulsions) evaporates leaving the cured residual asphalt cement. The
application of asphalt causes emissiohs [(”)’E\lﬁiﬁﬁleﬁﬁgafc compounds (VOC) through the
evaporation process described above and contributes to the creation of ground-level ozone

and particulate matter, which are major components of smog.
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Cutback Bitumen vs Emulsion

Traditional Cutback Bitumen has been widely~ ughout the pavement industry
and has been coupled with undesirg_ ractice, the use of Cutback
Bitumen for priming applications reg | days and for primer sealing a
minimum of 3 months (depending OH\ ‘conditions) for the volatile cutter to
evaporate, leaving the bitumen prime. Bverlying material is placed over the

prime/primer seal prior to curing, the volatile material can deteriorate overlying bituminous
material. Green Star

To overcome this waiting period, the use of Bitumen Emulsion as a primer binder can limit
the curing time of both primes and primer seals to 24 hours (upon favorable weather

conditions), however this can often involve additional cost.
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Cutback Bitumen vs Emulsion

Why Emulsification?

Bitumen emulsions provide a range of benefits 0 rms. Emulsifying Bitumen allows you to
reduce the viscosity without the need to conti
Bitumen Emulsions are particularly useful wk »oulky machinery in remote or hard to reach
areas, such as rural locations or confined spa.

L/

As there is no need to heat the emulsified product, stomers can also make huge savings on energy costs.

In comparison to Cutbacks, Bitumen Emulsions dre easier to handle as the diluent is water, not a volatile
petrochemical solvent. The reduction in VOC rﬁﬁ@@n dStm‘ the environmental impact of the product,
but the lower volatility helps to reduce storage and transportation costs. The reduction in VOC emissions is
especially significant when considering the manual handling of Bitumen Emulsions in coatings and paints

applications, where the Bitumen Bmulsions may need to be applied in enclosed, poorly ventilated areas, hence

making it safer to use. WVWWW.GSBITUMEN.COM



Properties Comparison Of Emulsion And Cutbacks

EMULSION

» Emulsions are environmental , ghdly. “eenulsiol e no effect on environment,
because in emulsion there is hich has negative effect on
environment. '-

» Emulsions are cheaper than any ot g material containing same properties.

» Emulsions can easily apply even at low temperature. Therefore, this saves the cost of

fuel. Green Star

» These have no side effects, safe to use.
» It can be applied even wet surfaces. There is no requirement of dry surface before
spraying.
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Properties Comparison Of Emulsion And Cutbacks

Cutbacks are not safe to use, because ©f high energy products chances of catching fire is
possible.

Cutbacks cannot be applied at eve@tﬁ@p@rﬁﬂuémefore, In this an extra fuel cost is
required.

Dry pavement is required for spraying of Cutbacks. Therefore, these cannot be applicable
on wet surfaces and due to this reason many days will be required for drying of surface.
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Environmental Impacts of Bitumen Emulsions

Greenhouse gas emissions from bitumen are significantly
higher than for Bitumen Emulsia L ount of fossil fuels used
for heating Cutback Bitumen /g pugh thegBWaporation of kerosene from
Cutback Bitumen. We don’t nee@\ PEmulsion In most cases.

The increased transportation emissighs AsseCiated with Bitumen Emulsion are
not significant when compared with thie production and heating emissions.

Replacing Cutback Bitumen with altumen E:ﬁilon would reduce the amount of
CO2 produced from sealing operaiﬁan ‘@\’6 thirds.
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Environmental Impacts of Bitumen Emulsions

aroma.

\
Emulsified Bitumen offers proper solurti
(Streets, Roads & Airstrips).

Emulsion Bitumen can be implemen@ ﬂ;@@lﬁ%nﬁwrmure.

Emulsion Bitumen can even be used on wet surfaces.

Emulsion Bitumen is not flammable- safe storage, secure transportation and easy
and safe paving operations.
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Protection of Environment, Health, Safety and National Capital

Green Star

Thank you so much for your attention



