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Bl TUM NOUS COWVPGSI TI ON

Field of the I|nvention

The invention relates to a bitum nous conposition
and asphalt conpositions conprising said bitum nous
conposition. The invention further relates to a process
for the manufacture of a bitum nous conposition and a
process for the manufacture of an asphalt conposition.

Background of the Invention

In the road construction and road paving industry,
it is a well-practised procedure to coat aggregate
material such as sand, gravel, crushed stone or mxtures
thereof with hot fluid bitumen, spread the coated
material as a uniform layer on a road bed or previously
built road while it is still hot, and conpact the uniform
| ayer by rolling with heavy rollers to form a snooth
surfaced road.

The combination of bitumen with aggregate material,

such as sand, gravel, crushed stone or mxtures thereof,
is also referred to as "asphalt”. Bitumen, also referred
to as "asphalt binder", is usually a liquid binder

conprising asphaltenes, resins and solvents. Bitunen can
for exanple conprise pyrogenous mxtures derived from
petrol eum residues such as residual oils, tar or pitch or
m xtures thereof.

It is known in the art that sul phur can be m xed
with bitunen for applications in the road construction
and road paving industry. Sulphur-nodified bitumen is
fornmul ated by replacing sonme of the bitunen in
conventional binders by elenental sulphur.

One of the problenms encountered when using sul phur

in bitunmen is the unwanted formation of H2S, resulting
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from dehydrogenat ion reactions between bitunmen and
sul phur at high tenperatures.

Even low %S em ssion from sul phur-conprising
asphalt, neaning asphalt fornulated using sul phur-
nodi fied bitumen wherein elenental sul phur has been used
to replace part of the bitunmen, presents an em ssion
nui sance on road paving projects. This is due to the
gradual H,S gas concentration increase to high levels in
the air voids in the |oose paving m xture during storage
in silos and during truck delivery to the paving site.
The "stored" gas is released when the air pockets in the
m xture are opened up as the mxture is dunped from the
delivery trucks or as the mxture is subjected to
mechani cal m xi ng.

In view of the substantial amounts of sul phur used,
especially in sulphur-containing asphalt having high
sul phur-bi tumen weight ratios, e.g. as high as 1:1, H2S
em ssion is a serious problem Therefore, it is necessary
to reduce the unwanted formation and em ssion of H2S from
sul phur-conprising asphalt.

Since bitunmen inherently contains |low |levels of
sul phur, emssion of %S is even a problem for bitunen
and asphalt conpositions which have not been nodified
wi th additional sulphur.

Various attenpts have been nade to reduce %S
em ssions from sul phur-nodified bitumen and asphalt
conpositions. However, further inprovenents are needed.

Summary of the |nvention

It has now been found that significantly reduced %S
em ssions can be achieved by incorporating selected
am nic conmpounds into bitum nous and asphalt

conmpositions .
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Hence according to the present invention there is
provided a bitum nous conposition conprising from 20 w%
to 99.9 wm% of bitumen and from 0.01 wt% to 10 wm % of an
am ni ¢ conpound selected from carbam des, thiocarbani des |,
carbamates and thiocarbamates , and m xtures thereof. All
wei ght percentages herein are by weight of the bitum nous
composition unless otherwi se specified.

According to another aspect of the present invention
there is provided an asphalt conposition conprising the
bi tumen conposition as clainmed herein and filler and/or
aggregate .

According to another aspect of the present invention
there is provided a process for manufacturing the
bi t um nous conmposition according to the present
i nvention, the process conprising the steps of:

(i) heati ng bitunen;

(ii) optionally mxing the hot bitumen so obtained wth
an anount of sulphur in the range of from 0.5 W%
to 75 Wt %

wherein from 0.01 wt% to 10 wt% of an aminic conpound is

added in at least one of the steps (i) or (ii), all

wei ght % being by weight of the bitum nous conposition.

According to yet another aspect of the present
invention there is provided a process for manufacturing
the asphalt conposition according to the present
i nvention, the process conprising the steps of:

(i) heati ng bitunen;

(ii) heati ng aggregate,;

(iii) mxing the hot bitumen with the hot aggregate in a
mxing unit to form an asphalt conposition;

optionally wherein from 0.5 wt% to 75 w% of sul phur, is

added in at least one of steps (i), (ii) or (iii); and

wherein from 0.01 wt% to 10 w% of am nic conpound, is
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added in at least one of the steps (i), (ii) or (iii),
all weight% being by weight of the bitum nous conposition
conprising bitunmen, amnic compound, and optionally

sul phur .

According to yet another aspect of the present
invention there is provided the use of an am nic conpound
sel ected from carbam des, thiocarbanm des , carbamates,

t hi ocarbamates , and mixtures thereof, for reducing H,S
em ssions from a bitum nous conposition wherein the

bi tum nous conposition conmprises from 20 W% to 99.9 wt%
of bitumen and from 0.01 wt% to 10 wt% of an amnic
compound selected from carbam des, thiocarbam des,
carbamates and thi ocar banmates, and m xtures thereof.

Detailed Description of the Invention

A first essential conmponent of the bitum nous
conposition herein is bitumen. The bitumen can be
selected from a wide range of bitum nous conpounds.
Whereas some docunments in the prior art prescribe that
the bitumen mnust have been subjected to blowing before it
is to be used in paving applications, such requirement is
not needed in the conpositions according to the present
invention. So, bitumen that can be enployed may be
straight run bitumen, thermally cracked residue or
precipitation bitumen, e.g., from propane. Al though not
necessary, the bitumen may also have be subjected to
bl owi ng. The blowing may be carried out by treating the
bitumen with an oxygen-containing gas, such as air,
oxygen-enriched air, pure oxygen or any other gas that
conprises nolecular oxygen and an inert gas, such carbon
di oxide or nitrogen. The blowing operation may be
conducted at tenperatures of 175 to 400°C, preferably
from 200 to 350°C. Alternatively, the blow ng treatnent

may be conducted by nmeans of a catalytic process.
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Suitabl e catalysts in such processes include ferric
chloride, phosphoric acid, phosphorus pentoxide,

alum nium chloride and boric acid. The use of phosphoric
acid is preferred.

The bitumen for use herein is preferably a paving
grade bitumen suitable for road application having a
penetration of, for exanple, from 9 to | OOOdmMm nore
preferably of from 15 to 450dmm (tested at 25°C according
to EN 1426: 1999) and a softening point of from 25 to
100°C, nore preferably of from 25 to 60°C (tested
according to EN 1427: 1999).

The bitunmen content in the bitunen conposition
according to the invention may range from 20 to 90%m,
based on the weight of the bitum nous conposition. Good
results have been obtained with anobunts ranging from 50
to 75 % .

A second essential conponent of the bitum nous
conposition herein is an amnic conmpound selected from
car bam des, thiocarbam des, car banates, and
t hi ocarbamates , and m xtures thereof.

The aminic conpound is present at a level in the
range of from 0.01 % to 10 % preferably in the range
of 0.1 WM% to 5 w% nore preferably in the range of 0.2
w% to 3.5 wt% all percentages being by weight of the
bi t um nous conposition.

The carbam des and thiocarbam des are preferably

sel ected from conpounds of formula 1 :
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(1)
wherein X is 0 or S and wherein R' to R4 are each
individually selected from hydrogen and G-Cg hydrocar byl
groups optionally substituted with one or nore functional
groups .

The c-Gg hydrocarbyl groups are preferably selected
from c-cg aliphatic hydrocarbyl groups, c,;-Cc; alicyclic
hydrocarbyl groups and c3-cis aromatic hydrocarbyl groups.
The c,-c,; hydrocarbyl groups in fornula (1) are nore
preferably selected from c,-cs alkyl, phenyl and benzyl,
especially methyl, ethyl, propyl, butyl, phenyl and
benzyl

The c,-c,, hydrocarbyl groups may be optionally
substituted with one or nore functional groups. Suitable
functional groups include amno, alkoxy, am ne
et hoxyl ates, olefinic, alcohol ethoxylates, carbonyl,
carboxy esters, amdes, silyl ethers, thiols and thio
ethers. Exanples of suitable functional groups include -
NH,, -N(CH,CH,0) H(CH,CH,0) , H wherein n and mis 1 to 15 -
0 (CHy,CH0) ,H wherein n is 1-15, -OH, -OR wherein R is
methyl, ethyl or propyl, -COOH, -COOR wherein R is
methyl, ethyl or propyl, and -Si (OR 3 wherein R is
nmet hyl, ethyl or propyl.

Exanpl es of suitable substitution patterns for the
carbam de and thiocarbam de conpounds of formula (1) are
as follows:

(i) one of the R'-R4 groups is a c-ds hydrocar byl

optionally substituted with one or nore functional
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(i)

(iii)

(iv)

(V)

(vi)

al |

- 7 -

groups and three of the R'-R4 groups are hydrogen
(i.e. nonosubst ituted carbam de or nonosubst ituted
t hi ocar bam de );

one of the R'-R2 groups is a G-Cs hydrocarbyl
group optionally substituted with one or nore
functional groups and the other of the R4 R2 groups
i s hydrogen and one of the R’-R4 groups is a G-Cg
hydrocarbyl group optionally substituted wth one
or nore functional groups and the other of the RS-
R4 groups is hydrogen (i.e. 1,3-disubst ituted
carbamide or 1,3-disubst ituted thiocarbanide);

both of the R4-R2 groups (or both of the R’-R4
groups) are a C-Cg hydrocarbyl group optionally
substituted with one or nore functional groups and
both of R’-R% groups (or both of the R4 R2 groups)
are hydrogen (i.e. 1,1 disubst ituted carbanide or
1, 1-di subst ituted thiocarbamde) ;

one of the R* R* groups is hydrogen and the other
three R4 R* groups are each individually selected
from a C-Cs hydrocarbyl group optionally
substituted with one or nobre functional groups
(i.e. a trisubst ituted carbamde or a

trisubst ituted thiocarbamde) ;

all of the R4 R* groups are each individually
selected from a CG-Cs hydrocarbyl group optionally
substituted with one or nobre functional groups
(i.e. a tetrasubst ituted carbanmide or a

tetrasubst ituted thiocarbamde) ;

all of the R4 R* groups are hydrogen (i.e.

carbam de or thiocarbani de)

In a preferred enbodinent of the present invention,

of the R4 R4 groups are hydrogen.
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In another preferred enbodinment of the present
invention the X group of formula (1) is O (i.e. carbamde
or substituted carbam de)

Exanpl es of suitable carbam de conpounds for use in
the present invention include urea, N,N'-

(bi shydroxynethyl )urea, N,N'-dimethyl urea, N,N'trinmethyl
urea, 1, 1-dinethyl urea, 1, 3-diethyl urea, 1, 3-dinethyl-
1, 3-di phenyl urea, benzyl wurea, tert-butyl wurea, phenyl
urea, 1, 3-diphenyl urea, 1, 3-carbonyl di pi peri di ne, 1, 3-
di propyl wurea, 1,3-dibutyl wurea and |-][3-

(trinmethoxysilyl )propyl Jurea .

A particular preferred carbamde conpound for use in
the present invention is urea.

The carbamates and thiocarbamates are preferably

sel ected from conpounds of fornula 11:
X }2
»N

3 — 4 Rl

(1D

wherein X is 0 or S and wherein R' to R3 are each

R

individually selected from hydrogen and C-Cig hydrocarhbyl
groups optionally substituted wth one or nore functional
groups .

The G -G g hydrocar byl groups in fornula (Il1) are
preferably selected from C-Cig aliphatic hydrocarbyl
groups, Cs-Cy;y alicyclic hydrocarbyl groups and Cj- Cig
aromati ¢ hydrocar byl groups. The Ci-Cig hydrocarhbyl gr oups
in formula (Il1) are nore preferably selected from ci-cs
al kyl, phenyl, benzyl, especially nethyl, ethyl, propyl,
butyl and phenyl

The G -G g hydrocar byl groups in fornmula (I11) may be
optionally substituted wth one or nore functional

groups. Suitable functional groups include amno, alkoxy,
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am ne ethoxylates , olefinic, alcohol ethoxylates,

carbonyl, carboxy esters, amdes, silyl ethers, thiols
and thio ethers. Exanples of suitable functional groups
include -NH,, -N(CH,CH,0),H(CH,CH0),H wherein n and mis 1
to 15, -0(CH,CH,0),H wherein n is 1-15, -OH -OR wherein R
is methyl, ethyl or propyl, -COOH, -COOR wherein R is
methyl, ethyl or propyl, and -Si (OR s wherein R is

nmet hyl, ethyl or propyl.

Both O-subst ituted and N-subst ituted carbanmates of
formula (11) are suitable for use in the bitum nous
conposi tion herein.

In a preferred enbodi nent of the present invention,
all of the R'-R3 groups are hydrogen.

In another preferred enbodinent of the present
invention the X group of formula (1) is O (i.e. carbamate
or substituted carbamate)

Exanpl es of suitable carbamate conpounds for use in
the present invention include nethyl carbamate, ethyl
carbamate (also known as urethane) , tert-butyl carbamate,
phenyl carbamate and propyl carbanmate.

Sul phur constitutes a highly preferred part of the
bi nder material herein. Preferably, substantial anounts
of sul phur are used in the bitum nous conposition of the
present invention as a binder, however snaller anounts of
sul phur (e.g. 0.5-2 wt% where sulphur is used as a cross-
linking agent) can also be enployed. |In the conposition
of the present invention the sulphur is preferably
present in anmobunts ranging from 0.5 to 75 %u, nore
preferably from 5 to 75%t, based on the weight of the
bi tum nous conposition. Suitably, sulphur may be present
in the bitumen conposition in ambunts ranging from 20 to
60%M, since the strength enhancement that is being

provided to the bitumen conposition by the sulphur is
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reduced when less than 20%w of sulphur is being used in
the bitunmen conposition according to the invention.

As described in WO-A 03/014231 the sul phur may be
added to the bitunmen conposition in the form of sul phur
pellets, and preferably, the sulphur is incorporated into
the conpositions of the present invention in this form
Ref erence herein to pellets is to any type of sulphur
material that has been cast from the nolten state into
some kind of regularly sized particle, for exanple
fl akes, slates or sphere-shaped sulphur such as prills,
granul es, nuggets and pastilles or half pea sized
sul phur. The sul phur pellets typically conprise from 50
to 100wt % of sul phur, based upon the weight of the
sul phur pellets, preferably from 60w % and npst
preferably from 70m% and typically to 99w % and
preferably to 95w % or to 100m% A nore preferred range
is from 60 to 100wt %

These pellets may contain carbon black and,
optionally, other ingredients, such as anyl acetate and
wax. Carbon black may be present in ampunts up to 5%,
based on the pellet, preferably up to 2%M. Suitably, the
content of carbon black in the sulphur pellet is at |east
0.25%m. The content of other ingredients, such as anyl
acetate and wax, typically does not exceed an anmount of
1.0%w each. When wax is present, it may be in the form
of, for exanple, slack wax or wax derived from a Fischer-
Tropsch process. Exanples of suitable waxes for use
herein are Sasobit (RTM , a Fischer-Tropsch derived wax
commercially available from Sasol, and SX100 wax, a
Fi scher-Tropsch wax from Shell Ml aysi a.

In one enbodiment of the present invention, the

amnic conpound is present in the sulphur pellet.
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An exanple of a suitable sul phur pellet for use
herein is Thiopave (RTM pellets comrercially available
from Shell Canada.

VWhereas the bitum nous conposition according to the
invention conprises the two essential conmponents, bitunmen
and aminic compound, and also preferably sulphur, it is
evident to the skilled person that to such a conposition
al so different conpounds nmay be added.

For instance, the bitum nous conposition herein may
conprise one or nore polynmers. Suitable polyners for use
herein include those disclosed in WO-A 03/014231.
Exanpl es of suitable polyners for use herein include, but
are not limted to, styrene butadiene rubber and a
st yr ene- but adi ene- styrene bl ock copol yner.

The bitum nous conposition according to the present
invention nmay also conprise an odour suppressant.

The bitum nous and asphalt compositions of the
present invention may also conprise wax, for exanple,
slack wax or wax derived from a Fischer-Tropsch process.
Exanpl es of suitable waxes for use herein are Sasobit
(RTM , a Fischer-Tropsch derived wax comercially
avail able from Sasol, and SX100 wax, a Fischer-Tropsch
wax from Shell Ml aysia.

The bitum nous and asphalt compositions of the
present invention may also conprise warm m x asphalt
additives. Exanples of suitable additives include, but
are not limted to, Evotherm 3G comercially available
from MeadWestvaco and Rediset WWX commercially available
from Akzo Nobel

The bitum nous and asphalt compositions of the
present invention may also conprise anti-stripping

agents .
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The bitum nous and asphalt conpositions of the
present invention may also conprise ethylene
bi sstearam de such as disclosed in WO 2009/121913.

The bitunmen conposition according to the invention
i s advantageously wused in the form of an asphalt
conmposition conprising the bitunen conposition and filler
and/ or aggregate. Exanples of fillers have been described
in US-A 5863971, and include carbon black, silica,
cal cium carbonate, stabilisers, antioxidants, pignments
and solvents. Exanples of aggregates include sand, rock,
gravel, stones, pebbles etc. These aggregate materials
are particularly wuseful for paving roads.

Typically, the asphalt conposition conprises at
least 1 wt% of bitunmen, based on the weight of the
asphalt conposition. An asphalt conposition conprising
from about 1 weight% to about 10 weight% of bitunen is
preferred, with a special preference for asphalt
conmpositions conprising from about 3 weight %to about 7
wei ght % of bitunen, based on the weight of the asphalt
composi tion.

The bitum nous conposition according to the present
invention can be prepared by mxing bitunmen, amnic
conpound and preferably sulphur in the appropriate
anmounts .

Accordingly, the present invention provides a
process for manufacturing the bitum nous conposition
according to the present invention, the process
conprising the steps of:

(i) heati ng bitunen;
(ii) optionally mxing the hot bitunen so obtained wth
an anount of sulphur in the range of from 0.5 w%

to 75 Wt %
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wherein from 0.01 W% to 10 w% of an aminic compound is

added in at least one of the steps (i) or (ii), all

wei ght % being by weight of the bitum nous conposition.

According to another aspect of the present invention
there is provided a process for manufacturing a
bi t um nous conposition conprising the steps of:

(i) heating a preblend of bitumen and amnic conpound
wherein the level of amnic conpound is in the
range of from 0.01 wi% to 10 % by weight of the
bi t um nous conposition;

(ii) optionally mxing the heated preblend of bitunen
and aminic conpound wth an anmount of sulphur in
the range of from 0.5 wt% to 75 w% by weight of
t he bitum nous conposition.

In the processes of the present invention, the
am nic conpound may be added in nolten form or in the
form of granules or in solution.

The present invention also provides a process for
manuf acturing the asphalt conposition according to the
present invention, the process conprising the steps of:
(i) heati ng bitunen;

(ii) heati ng aggregate,;

(iii) mxing the hot bitumen with the hot aggregate in a
mxing unit to form an asphalt conposition;
optionally wherein from 0.5 % to 75 wt % of
sul phur, is added in at |east one of steps (i),
(ii) or (iii); and wherein from 0.01 W% to 10 W%
of aminic conpound, is added in at |east one of the
steps (i), (ii) or (iii), all weight% being by
wei ght of the bitum nous conposition conprising

bi tunen, amnic conmpound, and optionally sul phur.
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The present invention also provides a process for
manuf acturing the asphalt conposition according to the
present invention, the process conprising the steps of:
(i) heating a preblend of bitumen and aminic conpound

wherein the level of aminic conpound is in the

range of from 0.01 wt% to 10 wm%

(ii) heati ng aggregate,;

(iii) mxing the hot preblend of bitunen and amnic
compound with the hot aggregate in a mxing unit to
form an asphalt conposition; optionally wherein
from 0.5 % to 75 W% of sul phur, is added in at
| east one of steps (i), (ii) or (iii); all weight%
being by weight of the bitum nous conposition.

In step (i) of the processes for manufacturing the
present bitumi nous or asphalt conpositions the bitunen
(or preblend of bitumen and amnic compound) is heated,
preferably at a tenperature of from 60°C to 200°C,
preferably from 80 to 150°C, nore preferably from 100°C
to 145°C, and even nore preferably from 125°C to 145°C
Working above 120°C has the advantage that sulphur is
liquid which facilitates the mxing process. Although the
skilled person can easily deternmine the optinmal mXxing
time the mixing tine my be relatively short, e.g., from
10 to 600 seconds.

In step (ii) of the process for manufacturing the
present asphalt conposition the aggregate is heated,
preferably at a tenperature of from 60 to 200°C,
preferably from 80 to 170°C, nore preferably from 100 to
160°C, even nore preferably from 100 to 145°C. The
aggregate is suitably any aggregate that is suitable for
road applications. The aggregate nmay consist of a mxture

of coarse aggregate (retained on a 4mm sieve) , fine
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aggregate (passes a 4mm sieve but is retained on a 63um
sieve) and filler (passes a 63um Sieve).

In step (iii) of the asphalt manufacturing process,
the hot bitunen (or hot preblend of bitumen and amnic
compound) and hot aggregate are mxed in a mxing unit.
Suitably, the mxing takes place at a tenperature of from
80 to 200°C, preferably from 90 to 150°C, nore preferably
from 100 to 145°C. Typically, the mxing tine is from 10
to 60 seconds, preferably from 20 to 40 seconds.

The tenperatures at which the bitunen and aggregate
are heated and subsequently mixed are desirably kept as
low as possible in order to reduce hydrogen sul phide
em ssions when the sul phur is added. However, the
tenperatures need to be sufficiently high such that the
bitunen can effectively coat the aggregate. The present
invention allows for bitunen, aggregate and sul phur m xes
to be produced wth suppression of H,S emanating from the
asphalt m xture.

In the process of manufacturing asphalt, sul phur,
when present, is preferably added as late as possible in
the process, preferably in step (iii).

In the processes of the present invention, it is
preferable to add sulphur in the form of sul phur pellets,
as described above.

The sul phur and the aminic conmpound may be added
together, i.e. both in step (i), step (ii) or step (iii)
of the respective processes for nmanufacturing the present
bi tum nous and asphalt conpositions. In a first
enbodi ment, the hot aggregate is mxed with the sul phur,
when present, and the aminic conpound. Hot bitunmen is
then added to the hot aggregate- (sul phur )-aminic conpound
m xture. In a second enbodinent, hot aggregate is mxed

with hot bitunmen, and the sul phur, when present, and the
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am nic conpound are added to the hot bitunen-aggregate

m xture. This enbodinment offers the advantage of

producing a stronger sul phur-asphalt mxture strength. In
a third enbodinent, hot bitumen is mxed with sulphur,
when present, and the aminic compound and the resulting
hot bi t umen- sul phur -am nic compound mixture is mxed wth
hot aggregate to obtain a sul phur-conprising asphalt

m xture .

Al ternatively, in the asphalt manufacture process
the amnic conpound may be added separately. For exanple
the aminic conpound may be added to the bitunen in step
(i) and the sulphur nmay be added in step (iii)

In one enbodinent of the invention, the sulphur and
the aminic conpound are added together; the sulphur is in
the form of pellets and the amnic conpound is
incorporated in the sulphur pellets. The sul phur pellets
preferably conprise from 0.01 to 10 w% of the anminic
compound, based upon the weight of the bitumn nous
conmposition. The sulphur pellets are suitably prepared by
a process wherein liquid sulphur is nmxed with the amnic
compound and optionally additional conmponents such as
carbon black, anyl acetate and any suitable emulsifying
agent. The mxture is then shaped and/or pelletised.

In one enbodinment of the invention sulphur may be
added in the form of two types of sulphur pellets; a
first type of sulphur pellet that conprises the anmnic
compound and a second type of sulphur pellet that does
not conprise the aminic conpound. This has the advantage
that the amnic conpound is essentially concentrated in
the first type of sulphur pellet and conventional sul phur
pellets can be used to make up the rest of the sul phur

requi r ement
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The invention further provides a process for
preparing an asphalt pavenent, wherein asphalt is
prepared by a process according to the invention, and
further conprising steps of:

(iv) spreading the asphalt into a layer; and
(v) conpacting the |ayer.

The invention further provides an asphalt pavenent
prepared by the processes according to the invention.

The conpaction in step (v) suitably takes place at a
tenperature of from 80 to 200°C, preferably from 90 to
150°C, nore preferably from 100 to 145°C. The tenperature
of conpaction is desirably kept as |low as possible in
order to reduce hydrogen sulphide em ssions. However, the
tenperature of conpaction needs to be sufficiently high
such that the voids content of the resulting asphalt is

sufficiently low for the asphalt to be durable and water

resi st ant
The invention will now be described by reference to
exanples which are illustrated by neans of the follow ng

Exanpl es, which are not intended to |imt the invention.
Exanpl es

Bi tum nous conpositions were prepared according to
the follow ng procedure. Bitumen was pre-heated in an
oven for 2 hours at 160°C. 24.4 g of this pre-heated
bi tumen was placed in a 3 neck round bottom fl ask
followed by addition of 16.2 g of elenental sul phur
pellets (supplied as Thiopave pellets from Shell Canada
containing 99 wt% sul phur and 1 wt% carbon black) while
mai ntaining stirring rate at 1000 rpm To test the effect
of urea/urea derivative on H,S emissions, 0.77 g of urea
or 1- [3-trinethoxysilyl ]propyl Jurea urea derivative was
added to the above mx which was maintained at 140°C and

the stirring was continued for a further 4 mnutes. A
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Drager "Multiwarn" %S gas detector was connected to one
of the necks of the round bottom flask containing the
blend sanple which was maintained at 140°C under
continuous 275 rpm stirring rate. %S enmissions were

measured. The results are shown in Table 1 bel ow

Table 1

Urea 1-[3- Temperature, H,S

(g) trimethoxysilyl (°C) (ppm)

propyl]lurea
(9)

Comparative 0 0 140 40
Example 1
Example 2 0 0.77 140 10
Example 3 0.77 0 140 1
Comparative 0 0 160 75
Example 4
Example 5 0.77 0 160 18
Comparative 0 0 170 >100
Example 6
Example 7 0.77 0 170 35

Asphalt mxes were made according to the follow ng
procedure. 1543 g of aggregates were heated for a period
of 5 hours in a hot air oven at a temperature of 140°C,
150°C or 160°C. The exact tenperature (i.e. 140°C, 150°C
and 160°C) corresponded to the tenperature at which the
urea or urea derivative was being evaluated at (see
results Table 2). The heated aggregates were mxed wth
48.7 g of hot bitunen (penetration grade 80/100) for 1
mnute followed by the addition of 32.5 g el enental
sul phur pellets (in the form of Thiopave pellets
comrercially available from Shell Canada containing 99
wt % sul phur and 1 wt% carbon black) . Mxing was continued

for a further 4 mnutes. Wen present, the urea or urea
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derivative in an anount indicated in Table 2 was added 10
seconds after the addition of the elenental sul phur
pellets. In one of the experinents, urea was added al ong
with the hot bitunmen (Exanple 16) . After a total of 5
m nutes of mxing the asphalt mx was transferred into an
insulated 5-liter vessel. The vessel was covered wth a
lid to allow the off gas to accunmulate. After 5 mnutes
of storing the asphalt mx in a vessel, a Drager
“Multiwarn" electronic H,S neter, equipped with a 20L/mn
punp, was connected to neasure the accunulated H,S
concentration in the head space of the vessel. The

results are shown in Table 2 bel ow.

Table 2

Urea 1-[3- Temperature, H,S

(g) trimethoxysilyl (°C) (ppm)

propyl]lurea
(9)
Comparative 0 0 140 20
Example 8
Comparative 0 0 150 28
Example 9
Comparative 0 0 160 54
Example 10
Example 11 0 1.54 150 22
Example 12 1.54 0 150 3
Example 13 0.77 0 150 2
Example 14 0.15 0 150 26
4

Example 15 0.77 0 160 2
Example 16 0.77 0 150 2

Di scussi on

Heating sul phur-bitumen mxtures leads to the

evolution of Hy,s. Wth increasing mXxing tenperatures,
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the concentration of H,S emitted increases (as can be
seen from Conparative Exanples 1,4,6). It was found that
adding urea or a urea derivative resulted in |ower
amounts of H,S being detected. The effect of urea on
reducing the H,S concentration is also operational at
hi gher m xing tenperatures (as can be seen from
Conparative 6 and Exanple 7).

On heating sul phur asphalt mxes, H,S is evolved.
The concentration of H,S increases with increasing
asphalt mxing tenperature (as can be seen from
Conparative Exanples 8-10). Addition of urea or a urea
derivative leads to a pronounced reduction in the |evel
of H,S detected, (as can be seen from Conparative Exanple
9 and Exanples 11 and 12) . By varying the dosage |evel of
urea (Exanples 12-14) it was found that HS
concentrations as low as 2 ppm were detected when using
0.779g urea (equivalent to 0.05 %, by weight of the

asphalt mxture) .
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1. Bi tum nous conposition conprising from 20 wt% to
99.9 wt% of bitumen and from 0.01 wt% to 10 wt% of an

ami nic conmpound selected from carbam des, thiocarbam des

carbanates and thiocarbamates , and m xtures thereof.

2. Conposi tion

according to Claim 1 additionally

conprising from 0.5 to 75 w % of sul phur, by weight of

the bitum nous conposition.

3. Conposi tion

according to claim 1 or 2, wherein the

carbam des and thiocarbam des are selected from conpounds

of formula | :

wherein X is 0 or

("
S and wherein R' to R4 are each

individually selected from hydrogen and G-C's hydrocar byl

groups optionally
groups .

4. Conposi tion
5. Conposi tion
C1-C18 hydrocar byl

substituted with one or npre functional

according to Caim 3 wherein X is 0.
according to Caim 3 or 4 wherein the

groups are selected from G-Gs

al i phatic hydrocarbyl groups, Cs-Cis alicylic groups, and

C3-Cis aromatic gr
6. Conposi tion

wherein the funct

oups.
according to any of Clains 3 to 5

ional groups are selected from am no,

al koxy, am ne ethoxylates, olefinic, alcohol ethoxylates,

carbonyl, carboxy

and thio ethers.

esters, amdes, silyl ethers, thiols
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7. Conposition according to Caim 3 or 4 wherein R to
R4 i s hydrogen.
8. Conposition according to Claim 1 or 2 wherein the

carbamates and thiocarbamates are selected from conmpounds

X }2
»N
3_0 Rl
(1D
wherein X is 0 or S and wherein R' to R3 are each

of formula (I1)

R

individually selected from hydrogen and C-Cs hydrocar byl
groups optionally substituted with one or nore functional
groups .

9. Conposition according to Claim 8 wherein X is 0.

10. Conposition according to Claim 8 or 9 wherein the
C;- Cig hydrocarbyl groups are selected from C-Gs

al i phatic hydrocarbyl groups, C;-Cy; alicylic groups, and
C3-C,3 aromatic groups.

11. Conposition according to any of Clains 8 to 10
wherein the functional groups are selected from anino,

al koxy, am ne ethoxylates, olefinic, alcohol ethoxylates,
carbonyl, carboxy esters, amdes, silyl ethers, thiols
and thio ethers.

12.  Conposition according to Claim 8 or 9 wherein R' to
R3 i s hydrogen.

13. Asphalt conposition conprising the bitunen
conposition as claimed in any one of clains 1 to 12 and
filler and/or aggregate.

14. Process for manufacturing a bitum nous conposition
according to any of Clainms 1 to 12, the process
conprising the steps of:

(i) heating bitunen;
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(ii) optionally mxing the hot bitumen so obtained wth
sul phur in an amount in the range of from 0.5 W%
to 75 Wt %

wherein from 0.01 W% to 10 w% of an aminic compound is

added in at least one of the steps (i) or (ii), all

wei ght % being by weight of the bitum nous conposition.

15. Process for manufacturing the asphalt conposition

according to Claim 13, the process conprising the steps

of :

(i) heating bitunen;

(ii) heati ng aggregate,;

(iii) mxing the hot bitumen with the hot aggregate in a
mxing unit to form an asphalt conposition;

optionally wherein from 0.5 wt% to 75 w % of sul phur, is

added in at least one of steps (i), (ii) or (iii);

and wherein from 0.01 W% to 10 wt% of amnic compound,

is added in at least one of the steps (i), (ii) or (iii),

all weight% being by weight of bitum nous conposition

conmprising bitunen, aminic compound and optionally

sul phur

16. Use of an aminic conmpound selected from carbam des,

t hi ocar bam des , carbamates, thiocarbamates , and m xtures

thereof, for reducing %S em ssions from a bitum nous

composition wherein the bitum nous conposition conprises
from 20 wt% to 99.9 w% of bitumen and from 0.01 W% to

10 W% of an aminic conpound selected from carbam des,

t hi ocar bam des, carbamates and thi ocar bamat es, and

m xtures thereof.
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