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aircraft runways.



The patent EP1756227 descri bes bitum nous conpositions fluxed using a 20
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chemical attack.
In an attempt to remedy this, it has been proposed to incorporate various
15 additives in bitumens. Thus the patent EP1311619 describes the use of waxes in
bitumens for increasing their resistance to hydrocarbons. The waxes are in particular
synthetic waxes originating from the Fischer Tropsch synthesis process. Said
bitumens can optionally contain polymers which are not cross-linked.

The patent EP1756227 describes bituminous compositions fluxed using a

20 monoalkyl ester of a vegetable oil or of an animal oil. The problem of the bituminous
compositions’ resistance to chemical attack is not mentioned.
SUMMARY OF THE INVENTION

The Applicant company was interested in another type of wax and surprisingly

discovered that the selection of a very specific category of waxes, in a well-defined
25 range of concentration, made it possible to increase the resistance of the bituminous

compositions and of the cross-linked bitumen/polymer compositions to chemical

attack, to aggressive chemical agents, in particular to hydrocarbons, such as

gasolines, kerosenes and/or gas oils, the increase in resistance to these chemical

agents being even more pronounced in the case of the cross-linked bitumen/polymer
30 compositions.

Thus the Applicant company noticed that the selection of fatty acid derivatives,
corresponding to general formula (1) below, in a bituminous composition at a
concentration between 2% and 6% by mass, with respect to the mass of the
bituminous composition, made it possible to increase the resistance of the bituminous

35 compositions to chemical attack such as that caused by hydrocarbons such as
gasolines, kerosenes and/or gas oils or by de-icing/defrosting/snow removal products.

A synergistic effect was also observed in the case of a joint use of fatty acid



(1) R1 XX CR2 ~_n=0o0ul 10with, when nis equal to O, an X group
chosen fromthe NH2 or NHR3 groups, and when n is equal to 1, an X group
whi ch represents the -NH (CH2),,-NH group, the R, R2, R3 groups being,

i ndependently of each other, saturated-or unsaturated, |inear or branched
hydr ocarbon groups with 8 to 24 carbon atons, m being conprised between 1
and 8. 15BRI EF DESCRI PTI ON The invention relates to the use of at
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said bitum nqus. conposi tion;s resistance to aggressive chem cal agents, the
fatty acid detiyativeonaoRRy St hferal rormia (1) . n =0 ou L with
when n is equal to 0, an X group chosen fromthe NH2 or NHR3 groups and 25

when n is equadpel® rdrm@ 1Xi G5Ok ch represents the -NH (CH2),, - NH
group, the R, nlglé, Jli?gr%z(és Sbe?%g,' i ndependent|y of each other, saturated

or unsatrated, linear or branghed hydrocarb groups with 8 to 24 carbon
atons, m being conprised betwegn 1 an , thelquantity of fatty acid
derivative of general formula (|1) in rl

bi t um nous c&nposi tion being
conpri sed between 2% and & byCrmas¥,—wathRespect 30t
bi t um nous conposition.

)the mass of the
n=0oul
10 with, when n is equal to 0, an X group chosen from the NH, or NHR3 groups, and
when n is equal to 1, an X group which represents the -NH-(CH)m-NH- group, the
Ry, Ry, R3 groups being, independently of each other, saturated or unsaturated, linear
or branched hydrocarbon groups with 8 to 24 carbon atoms, m being comprised
between 1 and 8.
15 BRIEF DESCRIPTION
The invention relates to the use of at least one fatty acid derivative in a
bituminous composition for improving said bituminous composition’s resistance to

aggressive chemical agents, the fatty acid derivative having as general formula (1):
0]
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with, when n is equal to 0, an X group chosen from the NH, or NHR; groups and
25 when n is equal to 1, an X group which represents the -NH-(CH,),-NH- group, the
Ry, Ry, R3 groups being, independently of each other, saturated or unsaturated, linear
or branched hydrocarbon groups with 8 to 24 carbon atoms, m being comprised
between 1 and 8, the quantity of fatty acid derivative of general formula (1) in the
bituminous composition being comprised between 2% and 6% by mass, with respect
30 to the mass of the bituminous composition.
Preferably, the quantity of fatty acid derivative of general formula (1) in the
bituminous composition is comprised between 2% and 4% by mass, with respect to
the mass of the bituminous composition, preferably between 2.5% and 3.5%.
Preferably, the bituminous composition comprises a polymer.
35 Preferably, the polymer is a styrene and butadiene copolymer.
Preferably, the styrene and butadiene copolymer has a content of 1,2 double
bond units originating from the butadiene comprised between 5% and 50% by mass,

with respect to the total mass of the butadiene units, preferably between 10% and



Preferably, the quantity of fatty acid derivative of general fornmula (1) in
the bitum nous conposition is conprised between 2% and 4% by nmass, with
respect to the nass of the bitum nous conposition, preferably between 2. 5%
and 3.5% Preferably, the bitum nous conposition conprises a polyner.
35Preferably, the polynmer is a styrene and butadi ene copol yner.
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| east one bitu east one Ivative having the general
formula (1): q¥erablyx the bituminous composition’s resistance to aggressive chémical
agents is improved when it is used in road applications as a surface layer.
Preferably, the bituminous composition’s resistance to aggressive chemical
20 agents is improved when it is in a mixture with aggregates in a bituminous mix.
The invention also relates to a cross-linked bitumen/polymer composition
comprising at least one bitumen, at least one fatty acid derivative having the general

formula (1):
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with, when n is equal to 0, an X group chosen from the NH, or NHR3 groups and
30 when n is equal to 1, an X group which represents the -NH-(CH»)n-NH- group, the
Ry, Ry, R3 groups being, independently of each other, saturated or unsaturated, linear
or branched hydrocarbon groups with 8 to 24 carbon atoms, m being comprised
between 1 and 8, at least one cross-linked copolymer of an aromatic monovinyl
hydrocarbon and a conjugated diene, preferably of styrene and butadiene, the
35 quantity of fatty acid derivative of general formula (1) being comprised between 2%
and 6% by mass, with respect to the mass of the cross-linked bitumen/polymer
composition, the quantity of aromatic monovinyl hydrocarbon and conjugated diene,

preferably styrene and butadiene, copolymer being comprised between 1% and 10%



Ol 1l C-R2 - n=0o0ul wth, when nis equal to 0, an X group chosen
fromthe NH2 or NHR3 groups and 30 when n is equal to 1, an X group which
represents the -NH (CH2) m NH group, the RI, R2, R3 groups being,
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Preferably, IN@38eRL: | i nked bi t umen/ pol ymer conposition conprises a
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stearamide.
Preferably, the cross-linked bitumen/polymer composition comprises between
20 2% and 8% by mass of aromatic monovinyl hydrocarbon and conjugated diene, in
particular styrene and butadiene, copolymer with respect to the mass of the cross-
linked bitumen/polymer composition, preferably between 3% and 7%, more
preferentially between 4% and 5%.
The invention also relates to a method for preparing a cross-linked
25 bitumen/polymer composition as defined above, in which firstly at least one bitumen,
between 1% and 10% by mass of aromatic monovinyl hydrocarbon and conjugated
diene, preferably styrene and butadiene copolymer, and at least one cross-linking
agent are brought into contact between 120°C and 220°C, preferably between 140°C
and 200°C, more preferentially between 160°C and 180°C, for a period of 1 hour to
30 48 hours, preferably 4 hours to 24 hours, more preferentially 8 hours to 16 hours, the
cross-linking agent being able to be omitted when the aromatic monovinyl
hydrocarbon and conjugated diene, preferably styrene and butadiene copolymer is
the copolymer comprising a particular quantity of 1,2 double bond units originating
from the conjugated diene, preferably originating from the butadiene, then between
35 2% and 6% by mass of fatty acid derivative of general formula (1) is brought into
contact between 120°C and 220°C, preferably between 140°C and 200°C, more
preferentially between 160°C and 180°C, for a period of 30 minutes to 48 hours,
preferably 1 hour to 24 hours, more preferentially 4 hours to 16 hours.
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diene, in particular styrene and butadi ene, copolyner wth respect to the
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i tunen/ pol yner conposition as i ned above in a mxture w aggregat es.
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120C and 220C, preferably betwgen 140Cxand 20DC, nore preferentially
bet ween1d60C and 180C. DETAI LE[) DESCRI PITI ON The additives making it
possible to inprove the bitum hous ¢ sitiops' 10 p@gsistance to chemical
attack, and in particul ar o hydrodarpéns, Tan preseng in said bituninous
conpositions according to the inventi‘sn, are padditives of natural origin,
and are in particular fatty acid derilvatives,J 8 Phlparticul ar ani de
derivatives of fatty acids., These additives are represent ner
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20 when n is equal to 1, an X group which represents the -NH-(CH,),-NH- group, the

Ry, Ry, Rz groups being, independently of each other, saturated or unsaturated, linear
or branched hydrocarbon groups with 8 to 24 carbon atoms, m being comprised
between 1 and 8.
Preferably, the Ry, R, and R; groups are, independently of each other, saturated
25 or unsaturated, linear or branched hydrocarbon groups with 12 to 22 carbon atoms,
preferably 14 to 20 carbon atoms, more preferentially 16 to 18 carbon atoms, even
more preferentially 17 carbon atoms.
When n is equal to 0, the additive is chosen from the primary amides of general
formula R;-CONH, (2) or the secondary amides of general formula R;-CONH-R3 (3),
30 the R; and Rz groups being, independently of each other, saturated or unsaturated,
linear or branched hydrocarbon groups with 8 to 24 carbon atoms, preferably 12 to
22 carbon atoms, more preferentially 14 to 20 carbon atoms, even more
preferentially 16 to 18 carbon atoms, even more preferentially 17 carbon atoms.
Among the primary amides of general formula R;-CONH; (2), preferably
35 primary amides in which the R; group is a linear or branched, saturated or
unsaturated hydrocarbon group with 8 to 24 carbon atoms, preferably 12 to 22
carbon atoms, more preferentially 14 to 20 carbon atoms, even more preferentially

16 to 18 carbon atoms, even more preferentially 17 carbon atoms are used.



n=0o0ulwth when nis equal to 0, an X group chosen fromthe NH2 or
NHR3 groups, and 20 when n is equal to 1, an X group which represents the
-NH (CH2)",-NH group, the Rl, R2, R3 groups being, independently of each
ot her, saturat ed or unsaturated, |ineat- or branched hydrocarbon groups wth
8 to 24 carbon atonms, m being conprised between 1 and 8. Preferably, the
RI, R2 and R3 groups are, independently of each other, saturated 25 or
unsaturated, |i nerereobarbbamﬁﬁmﬁdndfayﬂfraﬁambmnemcmﬁﬁs imivitichL R | ti® a2zheapahdn

at ons, referabl arbon ato pr rentiall t

o bon ot o, Bttt hgarsPapRl HaPws Al 23 RhBad il FR ol (R@BE
equal to O, t G=EHe((HoVe-, i deantids ém WlndmRtl he aplingrarapd amsalesatet hydmearhdn
formul a Ri- C%blgp g% 197 cal A 9'8?'%){1 %{Ttﬁ? CH%)&%%I@'( Eeymlte%rﬁah JONH R3

(3), 30 the groups el ng, ot'her, saturated
or unsat ur at etlich iRreisra dincyr ek patdrapddh st agasan §1F0blﬁp‘é’1tb\n l{hcgbemw apong 4F bon

atons, pref erf@ﬁhmaléchﬁ@ garcnﬁasa@h@m HETD\R/Echer eisent liddak Yank# shQirad€d
car bon at ons

t
pr eferenti al I}V‘avoefg@g?’lrﬁefﬂ c‘fﬁsﬁn (Hoﬁo 13?}8@% Q%@t)%?f E%I%gffng%%rerml a

-CONH2 (2) anpdafaeea@hmeﬁﬁalprravnﬂaweam des in which the RL group is a

Iinear or branche r ar, to 24
car bon at ons, prel%e\ra%{h% %‘?@a@aﬂfggfgf"g agrrrné%q{rlr%% CQSN ereﬁﬁls\gﬁ&%ﬁ

20 carboh at @mdeseve’ﬂﬁlﬁﬂbﬂ@ Tor astdeR egiopps a1y, lﬂéenetljldqlglwﬁp ek Oﬁﬁbrﬁ@tur@% ar m)r e
preferenti al |u)ﬁsé!tﬁra€e@r l?f?i@alaélo'gﬁan@]ié%i Hp&8earbon éroups witll e 26 8t ARAsi oned
for exanple eruca e in 6‘% is a Ilnear aar; sa at ed h dr ocar bon
group with 2 Preferabon 2t as coPoR R, A erprespiialy M o} {atofas, e¥ehani de
in which Rl iora plrdfél%ﬁﬁal@nrb Ml’llSSBdadjcﬂltz&@inkl}édé@ﬁﬁ)ﬁé)pﬂ&f@élﬁmﬂlymtdarbbﬁ at@hdon
atons of fornula f}%l)% 2) 7-CH=CH- (CH2) 7-, stearamde in 5 which RLis a
linear and s&tUP&tE )1} ocar bon group vmth 17 carbon atons of fornul a

CH3- (CHRy 16-, doddsemaay bementioveddhr @anipde aleyl prdartamivs 18 athighaR e a linear

hydr ocar bon %ngﬁuygtédgl%él af&@ 18fcafi b R0 EERR0C CHz;g]neﬁﬁa

rcia ai [ abl e.

primary am des are_ co Anong. t secondar des of
general f or misds Rilincenppdransaiyated sy diogarpgn gELQ)IPa‘Pﬁﬂélé§ qarqut@ﬁs phéorptlng R3

groups are, igie@Eangeotimcipf{ciessh @éd@ﬁr erRahideati@dwhichURs atsunatigghr hhdrear
or branched h rocr%r%r bg g E‘g’n wth 8 24 car bf)n at grrfs B e{;gla%ﬁb? 12 to
22 carbon at fAehydr & HA W'ﬁtﬂ o“RPTE AW, 0% gHRUla S
preferenti al IC;H%@{{(GHJ;& -cad Boyris atlmes, anel\samramd hyctroea‘rbwregntouplvhgh 87caaborbon

atoms are pr gl gf Al sliaet, keThes o iRk e r{ﬁﬁlsrtdtn?ggﬂar BmfHATR Ll

pal mtam de in éar an rocar n group with 15
carbon atons of P@ﬁfmabb{ mseg@hzy Tl4andathg additive tberpfoméas dczenpghfuratad

%r ?(C:J?IrZ ?gnCH:CH- ok Qﬁgm%eﬁ@QH@ Qf1- (E(PI BrUN@I group where m is COIan‘lSCd
st e erucani de 1 n i nea
unsat ur at ed Ay ARERAr0TS. dioRpt Eneubs R BorndTsHARP ¢ &@%P@%ﬁ@w@é@g) 7-

20CH=CHy mZbiMnsmdte%llh@r arbrarehed apdrosabo at@ghs hyidr 8aarddocargproapmsj t h 18
car bon preferably 12 to 22 carbon atoms, more preferentially 14 to 20 carbon atoms, even
more preferentially 16 to 18 carbon atoms, even more preferentially 17 carbon atoms.
The additives of general formula (4) are the preferred additives.
Preferably, the R; and R, groups are, independently of each other, linear,
30 saturated or unsaturated hydrocarbon groups comprising 8 to 22 carbon atoms,
preferably 12 to 22 carbon atoms, more preferentially 14 to 20 carbon atoms, even
more preferentially 16 to 18 carbon atoms, even more preferentially 17 carbon atoms.
Preferably, the R, and R, groups are, independently of each other, linear and
saturated hydrocarbon groups comprising 8 to 22 carbon atoms, preferably 12 to 22
35 carbon atoms, more preferentially 14 to 20 carbon atoms, even more preferentially
16 to 18 carbon atoms, even more preferentially 17 carbon atoms.

Preferably, m is comprised between 2 and 6, more preferentially between 3 and



atons of fornula CH3-(CH2)17-. These secondary am des are commercially

avai |l abl e. Preferably, nis equal to 1 and the additive therefore has
the general formula RL-CO-X-COR2 (4) with X being the -NH (CH2) m NH group
where mis conprised between 1 and 8,-&he Rl and R2 groups being,

i ndependently of each other, saturated 25 or unsaturated, |inear or
branched hydrocarbon groups with 8 to 24 carbon atons, preferably 12 to 22
carbon atons, norReferadlygraRhinald squikiotd) tRDadiititectherdhanthe genmaii foonea R;-
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- 9 - not nake it possible to inprove the bitum nous conposition's

resi stance to chemcal attack and in particular to hydrocarbons. Simlarly,
a quantity greater than 6% by mass of additives of general formula (1),
even preferably nore than 3.5% in the®bitum nous conposition, causes a
fragility in the bitum nous conpositions and in 5 particular in the
cross-1linked bitunen/pol yner conpositions which becone brittle. This
results in a aenhetkicdr pdssibie tiorimtphﬁzeehabﬁlhrﬁinbes:mmpqsmdrfsaxetsllstancemcbhleouvzal
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conprise at lﬁ@eﬁﬁloﬂrt%npaq%y@@ra b}\ﬁxﬂelﬁ’%yﬁ%{&m}@b?hnt%ﬁﬁn?%n%ﬁﬁq dgqﬁgﬁ dhdg to
the invention are mer s I C

can be used in a standard fashion in

the field of TBHAIEEHCrdR Rilowich G Ruiapgas lremedipsst Jhtilaene g itumens: from
pol yi sopr enesiistidldtiyh uh@Rdedisced @@ésk!@;@%ﬂa&’éoeﬁowﬁ(ﬁr)é@ﬂﬁ BWWBM@@S residues

pol ychl or opr enes orbo nenes ut en u
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ot Faeryt are MBLEDE a0 )6, SAOSLYTRES: o PRSP, Sl v

et hy: enet an::l az;i b ecobwiap @sozﬁglrggé?épmfﬁbl@épmfgfﬁf;fmr&/ tum@?ﬂlsg?ﬁ%/rrer s,
acrylonitri le WRtuR{enY. "B{cShi Y #bitymen 8f Or

35 al kyl et E%cr %3%@84{%&%{;{?;?%[% atg (}éy%aﬁégflatl%néerpo yr‘;ers and in
particul ar e terpol ynmer and

et hyl engd al kyl a%y“ﬁﬁﬁﬁnﬁdiusl’fecblhﬁ(ﬁlsitydlﬁbﬁi Abec@n@iveyalr lede drex pollyyreer $hand i n
part oul ar ek LEne LRI Ly A6 LY Rl TRLEL G yB I Aol S ARIYITE which
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aromat i ¢ nonbeiuspd m)msf@u@ardcfaslmn tns tivhifichd oérbltumemasmhc@ﬂ &r pemple the
cross-1i ”kEd gbutadeH@s Cﬁglyiérg}gxfeﬁ& dbﬁ?ﬁ ﬂuﬁbe% ef&)@g%&lyl/até‘sh ﬁnEﬂhQé’f'yfa se

conpr|S|ng 4 t car bon , such I ene |ene
2- met hyl - 1, 3Pplychlgrepkencsi dopme enﬁ&sm @uﬁﬁnﬁ%t ROly1spt 1§6Wtalzﬂ1éfﬁ /lenes,
1, 3- pemgeadi e@mylehe ?a'nﬁe*)ﬁﬁﬁl gitate @bﬂ)&mefselamyle@larémxmleﬂnpedc@wtcadb@nﬁnax@d/ or
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o- net hyl st yleényhene pambtglwidyﬂ;tmethaeylam tcepd:lymntsyleslh)slcrwnend Zlgcidyl acrylate

di met hyl - styg, n I ne
andy o vi y! ol e A il &%’F e e R Ene iehy| cEPIMP
More parti culepelymershactylopiilefrria @Wéﬁtﬁ’@ée M Sh@?ﬂéﬁ ymeisecblsoe/perslate ehosen

fgom thg aao ?1 gle@mgnatefglycwra@%t@% @E&ﬂa&?{&l&ﬂﬁ% ngﬂsee_ﬁﬁl inl Parfladilhd cul ar
styrene an | I he or star

tribl ock andf""g‘b’iaeni@leﬁliﬂlt |aﬁ?yé?ﬁifﬁé’81dﬁ’sﬁr H%ea}@ﬁ’fyl"ﬁ?\al W d \A)?Tg}ﬁlﬁﬁ‘?/ algylr andom
hi nge, pref ena@blaye Wot h n&tlizpdasinhil¢ige. anhydndePr quecﬂ@bbm ztdde moppanyiowar i S an

aromatic mong; roc d _di ene di bl ock copolyner, in
particul ar a® é?G%gﬁg%gﬁHy%&%gaebEgmﬁ&%$d% i%%oryner in particular a
styrene and but adi ene di bl ock copol yner havi ng a random 20hi nge. The
aromati ¢ nonovi nyl hydrocarbon and conjugated diene, in particular styrene
and but adi ene, copol yner has an average nol ecul ar mass Mwv conpri sed between
10, 000 and 500, 000 dal tons, preferably between 50,000 and 200, 000, nore
preferentlally bet ween 80 000 and 150 000 ~even nore preferentlally betmeen
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The aromatic nonovi nyl hydrocarbon and conjugated diene, in particular
styrene and but adi ene, copol yner advantageously has a content by wei ght of
30aronmati ¢ nmonovi nyl hydrocarbon, in particular of styrene ranging from 5%
to 50% by mass, with respect to the nd8s of copol yner, preferably from 20%
to 40% The aromati ¢ nonovi nyl hydrocarbon and conjugated diene, in
particul ar styrene and butadi ene, copol yner advantageously has a content by
wei ggt of conj ugﬁlf}&dpldfeﬁﬁ&,poiyin&iﬁhfd mﬁo@rr?&umacﬁdmcorﬁag@im@ieﬁf 0ﬁift56ﬁﬁ to
95% by mass, with.35respect to the nmass copo 2 refer rom 60%
Lo g0k b BRESEEnyfedoaBRE B ORI Sy e
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the 1,2 doubl it Lo nat i g )Rj3U di; V%, 4
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conj ugat ed diRRRlicnBY add/@r RIS 1 RQNdsoprbicS Prfghbla) ithg Edrpiatdde e ugat ed
diene, is nmeant the units obtained via a 1,2 addition during the

pol yneri zat i oW Fhe conjugated diene. The result of this 1,2 addition is
a so-call ed 5" peridandromuiityhondeinlyl dythonatbon is preftreblar dwatri ronpRtywingy b-
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bet ween 5% angy,R¥yPHydBSfbosisBr&espect to the total mass of the
conjugated diene, 107 in a{ti cul ar _but adi ene, units r ef er abl }/S (l:qhet ween

10% and 40% nor eVIfie TREHQATIYa e COROI RS FORBIS A NS (0N SAPHRYRISTS chosen
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15 fromthe ' as defined above can be used with or w thout
cross-|inki ngéﬁa(%g{nftﬁﬂg%s it has the property of being "self cross-Iinking",
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conpri ses 1%to1 0% b ’%531 of &ol nmer, {aa Earh)ilc%ar rorrgti.c monovi nyl
hydr ocar bon &RBPHEBRFdLRECAaF & Ani bpeilieh 110 Ogpen Bavifig T EUREH! ene,
copol yn®r, whidger espect to the nmass of the bitum nous conposition,
preferably 2% to-8% f iall % % 1 The, ..
cross-1inking of T?’éir 8%?2%r$§fqv%ygaﬂi%%§dﬁl é?ét&ﬁ%gggﬁa?le%eﬁn %/rlnﬁlfﬁ/z

hydr ocar bon ahdensosjdugepedndicopelymen hagrani grae Belgedae MEiY Moutcagipasesd
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conj ugat ed dpeteeniaispRevveenl 81000 gy 43QOMN e marbrRrcieEglly bfveans

def i ned2sabove0a,000 and 186,900,i vksh Rghra@estérentidllyt heawken 1 10,000cands 200000a Piad yrer ,
in particular_an aromatic novi nyl hydrocarbgn, a cqnjugated, diene, in
parti cul ar SW?%CH aralﬁlassbﬁfg@? ecﬂg(%’&lgf)df yrﬂ%arsmﬁav%’%g? % %é!r’ I gg{agpy qvﬁfe%lﬁta} ty of
1, 2 doubl e bonlystyrinestapdardianedriling t tiemtanderdcdRI MyBB &tb. di ene, in particul ar
but adi ene, 30 t ki . | ; b ' rdigidati paifggm t he
conj ugat ed di ene?h?nﬂglg?%é[ g%?rg)frvuéﬂlljtzh ?%%%a@nbgﬁgcggjg aﬁ?s%gﬁét’:etvxg&gtiﬁ 5% and
50% by nass, SWFeR ek petadians, cppolyen adyadagespsly nasc 8 nfungat &y avsasd, of n

par}g i cujo?_r Puio@%uti?nﬁondﬂzﬁlti W%y@f&%t%gﬁ,bihﬂpé?@élm slﬁ%’m@mltgﬁfgrxﬁom@ to 50%200/
preferentia et ween 0 a ven nore preferentigal, ween 0
and 25% evew (31> Vﬁﬁb‘reg?e@htﬂr}g? Ws%%fwgw%%rg%aab?}ggom% ﬁorﬂﬁl"'so t hanks
to the use of sailte popbmatir monovpst thydwcarbonhendarconmgated ndermy i inyparticular
hydr ocar bon onj i I el st xren Len
Copol ymer . haurE %‘%dé_%%%?ﬁ‘%u?Qﬁolﬁﬁgrnﬁ?%ﬁyﬂt%%%% e B o G
origi nating tewngatérkdiene,lin particybgr edtaaging frompae i 85 %r by mess, tHEh

but adi efze, i ResEQARS PRIHAY oMEJPOIAN&! 9@%61? o6 BO%. Preferably,
the cross-linking agent is chosen from su car by

phur. and the hydro I
pol ysul phi des, a gothe | gonggateds dipe uB‘&)i%Héﬂ“Pf/“‘?‘hlst ﬁ@‘%‘r é%t?é’ﬁ‘é‘é thy 1.4
sul phur - donoﬁmﬂﬂe ?Bﬁd\uﬁiﬂi Dﬁgfmﬁ@glﬁronvmwﬁﬂjd@tddodﬂieﬂ@ﬁlﬁd ﬁheal,ar(ﬁqulbm b(lsrfii ﬁr in
a mxture. The, sul.phur is in. particu]ar,.flowers o ur or al-so al pha
crystall | zedudt prepding forlg ohEdleiatn B T dosf B plls BiSBuTid e
chosen fromthe di hexyl disul phides, dioctyl disulphides, didodecyl
di sul phides, ditertiododecyl disul phides, dihexadecyl disul phides, dihexyl
trisul phides, dioctyl trisulphides, dinonyl



10 trisul phides, ditertiododecyl trisul phides, dihexadecyl trisul phides,

di phenyl trisul phides, dibenzyl trisul phides, dihexyl tetrasul phides,

di octyl tetrasul phides, dinonyl tetrasul phides, ditertiododecyl

t etrasul phi des, di hexadecyl tetrasul phtdes, diphenyl tetrasul phides,

orthotolyl tetrasul phides, dibenzyl tetrasul phides, dihexyl pentasul phides,

di octyl pentasul phi des, dinonyl pentasul phides, ditertiododecyl 15

genlt ?Sllﬂ phi detsomdhéﬁem@@g%mdl dleﬁlﬁaﬁw}am[]thdaﬁlxs cbithieasd yla zpe,mtaalauiomthdﬁg the
iallyl penta ur -dongr ani,zation. ac erators
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i pent amot hyl ShRr kst bP e eate] SREThERRLIS BIFS ) BTt SRAlEeS.
hexasul phi des pendant” Vﬂﬂédﬂﬁhbiwpéhur donor vul cani zation accel erators which
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2- benzot hi aZQbﬁ]ugatb@H@ﬂ&%dﬁmdﬁi@&w@é@tdﬁw&lml&m &q;@z}@méillﬁmlga content of

hi | ph h | e di
benzot h asol -8 LBHRORy I S EHERaR e 08 CRtsuPRHEIEIE PelF et preppine
sul phena de,frdp gmltutadiinees lyfingi above car banwdeyitlcemwithomt dicsijinking agent,

di t hi ocar bangfe, haﬁﬂgegﬂ %(ﬁ' H%‘ir{ky lse@ichdil ‘i’iﬁﬁfn@aqﬁé gopo‘fﬁﬂﬁec;raﬁyh@?&@@ross—
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di t hi ocar bandinked. dialied iearly peict Wiadkese sensalled ‘Tpeadrnevinskaauhle honds.
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di t hi ocar bamat e, nc dianyl dith rba nc.
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unsaturated, [i1near, or branched hyd oca on group wt to 40 car.baon
atons, opti off lylr@a%w%mm@ﬂ@ﬁelw thpltselp dBs Bife0 %Rf&hmsrs HRYGEHA" Among
t he compoundsn a@niRisRGbY 1h5adrbhursomme<mbugfa&rdrmd:r&, 1ﬂﬁlﬂﬁ@lﬂ&i‘ht§&€nm i oned

f | t haned th 3 t hi ol thiol, 1,5

bent anedr t hi SR HE0L I Cos achnda BSREAEE Y ekt adhn S WERAGP R o1

bi s- ( 2- mer caps®oef hypblyatenein, pabm(sl-lz(r&nnaomapt oembyinybhjdepcarbirs affddconjugated
toeth t 3 t

SEhgr O et GO GRS RO AL oo coot

benzene- 1, 2- diZ diubic %éﬂ%léﬁ@ﬂ%“@hﬂg femothe coaivgaiad dieng. iginagticylar dutadiene,

t ol ueneyo3, 4- diis faluaﬂut Ritphe dubie, Bondd i @hgmatl@ Eﬂibngﬂfbeb@bu@atéwaféhbt th of
ent % ween 0.05% and, 5% b res to t

li nki
of the. bi't unfHOLS L BHBUERE PoRE BT BrhBy Y cuLt e T4 By RS Soih et o S
preferenti al the thedlwaess 6f 296 angudfed dwmn, i pertipnlai drugadidral lopith gretermblyd. 3%
d % b | 0
and 0.9 1< §aGen M08! SHE0LY, L% AHARLMIRSLALBP KNP AndET ARG bRk N0

agent are fi F0ss-11 Nk I g dgen
styrene and ptﬁrlfexdmteaﬂmlef Tstywextny Ao/ fmdo%%%l nﬁmgloafgel’ﬂfﬁ)mm&tﬂi}’ob%wm il 8%danset ween

50: 1 and 15053, BFQE@ﬂﬁHté’tobtﬁE Weeor S8 §o1§ﬂltér iR a&mum}% Rb8HEE BIRLb ALY

bet ween 70:1 and 80: cross-lin gunlnous conposi ti ons
can be denonérﬁira@aéhorb?n%a@w%@ gigpe.gA Haﬁ%%’gﬁrbﬁtifrﬁﬁ‘? ﬁ’EfL uiadisRe SOPP LT
tensile testpaage ahdi pgtiddart Geaiitanstan@ dabbIFodd 1368 loright€ingr #68- kheked
bi t um nous conpositions have a higher tensile strength than the
non-cross-1inked bitum nous conpositions. A higher tensile strength results
in a high ultimate el ongation or maxi num el ongation (c max in%, a high
rupture stress or nmaxi mum el ongation stress (a g max in MPa), high
conventional energy at 400% (E 400%in J/cn2) and/or high total energy
(total E in 30J). The bitum nous conpositions, in particular the
cross- Ilnked bltunen/polyner conp05|t|ons have a nHX|nun1eIongat|on
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35equal to 700% The bi tum nous conpositions, in particular the
cross-1linked bitunen/pol ymer conpositions, have a maxi mnum el ongati on
stress, according to the standard NF EN 13587, greater than or equal to 0.4

MPa, preferably greater than or equal-120 0.6 MPa, - 14 - nore
preferentially greater than or equal to 0.8 MPa, even nore preferentially
greater than or equal to 1.2 Mra. The bi tum nous conpositions, in

particul ar thenpreatkd-diemkda partidufeenirgal fietutakiomepsi combmatib@watiaa cross-
conventi onal le;?éer Y, a{ 400% according to the standard NF 5 EN 13587,
greater than § ré%u("lgfl'to 3 J/cn2, preferably greater than or equal to 5
J/cn2, nore pref direfetabdy, Ithe gossatidring hgamt oy chogemafromosulidug pehthe hedenearhyt e

preferentiall 1:}'0.1%5{1 kRl élpgé:m? n £Halrd %Pt%%xeag)érQHQhe rglké Rk L BhBRMSdonor or

conpositions, | articu e cross-| bi t unen/ pol yner
conposi t ¥ ons, NoRaIPhAr-Hene vulgsaizgion gecelsraioraglons e agtigi®ar d NF EN 13587,

greater ?-Ot ha?. O[T}ﬁ%ldﬁihu% Rid %)%ntic@llé?ﬂ%é@ :OY gﬂbﬁlﬁgﬁralsb%ha%yﬂﬁﬁeicd ill—‘phta_r.\]i |
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conpri sed between .0..1% and 2% by .ma with respec . of th
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accordi ng toﬂeﬁﬁsﬁlﬁl‘(‘?&i onis free of oil of petroleumorigin, oil of
vegetable origin a dlor animal ori gin as the presence of an oil could alter
the bitum nous cdmssyinhnghoror vulcapiption asogleratpis Gap deschosencgm the thiuram
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particul ar tﬁ%tra@Fhé’itgl-“Ir"i“ﬂked ‘{B?Lﬁ]aﬂ'&‘?f/ pol §er c%ﬁﬂ@g}htyﬁgwrw sof %Wqﬂgest he

bi t umi n2ws calipEosintdtioienetiupar tdialpadest hBpanasghylendkidrao t wresulpodesmer
conposi tion td%%n@ﬂ?e@hyl?neghiufgmeh&ft%\ﬁﬂﬂv\in&?%S conposition is prepared by m xing

the additive eneral Tornula M\ th the bitum nous conposition at a
t enperature of 12henpa-spipbw-domo vglcaniaatiin accalarrs whinhowan bepised according

preferential ly 1160eh@od A bef Hoséh i patticARr Tond MndFtdpidiRpzétRiadSlchar s
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even nore pr &FBYAFER-afithiogarhynptes (#Hdg dapyptives, and “thigram h’é‘%‘?sé‘b‘]épﬁ’doﬁgi of
the crozs-| i dkavhtlict, ldrem poly aahixe@sp0hért imay be inigitiondd as lexithglesvbs®nt | nked
bi t umen/ pol yner, conpositipon . s. prepar.ed. w thout ihe it f ..35.general
formula (1), %h?lﬁ' nﬁ)@ t H@a%lz?’thoprrlen,cc?lﬁ@toﬁ%’l erlr%cr , ﬁ?%er%‘g?éqeg%ﬁggz?lﬁ’e Zelllt;(‘i’comat iC
monovi nyl hy beomsribare ahiblagenjsadiame dediatiiezdopdiojarer benzptiarili disikphidehe

styrene and i : j Vs =Nk t at
a tenperatur 25150[?6 ? fgg%@gﬂgééﬁésra&er’g erogtglgi ?ﬁiglcnﬁt)ﬁ}g tﬁﬁ%ﬁ%ﬁrdémgrl%}?%?gﬁ]i ally

: i 00C i
160C to 180Cbenzthiazoly sulphgnamidss isgeh ¢ 3-bepenthipgla sliglhyk sulppenamidan?ty 4
lf;_ours tz;l) 2|4 Beviothiasok € peredméBIEhal |i§qlﬁldﬂgﬁﬁ(&ht 02—§>gpit§3hiﬁ§01? cyclwbegl Bl the
I tunen/ pol yner, co SILLIon,.l ross-linked, . t additive o Ira
fornula (1) pPW@HH‘i%J\Z'G’XY%‘eT?’H nE?éléegl-ZPii HieRls %‘?Q‘t?ﬁ%w 0&?@1‘1 eﬁ@ﬁﬁ %Ption
at a 5 tenpéemtotiiezodd thidOCphanaR2dC, 2-peafothiakily did@Dhenyl2@@Ghenmpride, 2-
preferenti al : At 19l 1 . o} ,
preferably 15%%%0?9%@1%3&%%%@& L ?%&%ﬁlg%’e%gﬁﬁogﬁ%f 2_%(8@@% ng@gn‘%gﬁl?g,
even nore pr éfserndntdimethyl Aithinpatbapatg ¢pdipiym diamyl dithiocarbamate, cadmium
35 diethyl dithiocarbamate, copper dimethyl dithiocarbamate, lead diamyl
dithiocarbamate, lead  dimethyl dithiocarbamate, lead pentamethylene
dithiocarbamate, selenium  dimethyl dithiocarbamate, tellurium  diethyl

dithiocarbamate, zinc diamyl dithiocarbamate, zinc dibenzyl dithiocarbamate, zinc



The bi tum nous conpositions and the cross-1inked bitunen/polyner 10
conpositions conprising the additive of general fornmula (1) are essentially
i ntended for producing bitum nous m xes or surface dressings for road

appl ications. In the case of thelbitum nous m xes, bitum nous
conpositions and cross-|inked bitunen/pol ymer conpositions conprising the
additive of general fornula (1) are m xed with aggregates in order to

provi de bi t urdigyis ﬁh&ﬁﬁmﬂhhﬁm:ar@nbesﬂﬁﬁanm,tdnhﬁﬁmbmemkpalﬁﬁttaﬁmuwin

particular resj.s dr oc bos Th |t of. hi ! .

orpost t ron OB AR FERERRESsnd GRBN ANl A Th IR uram
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mass of bi tu?n@%’t?arﬁ@t?fyltﬁh%ﬁ%ﬁh%l joneen 2 and 8% nore preferentially

bet ween 3 an % the Temal nder g constituted by the aggregat es. 20The
bi t umi nolis ni xes Hiectosselinking agenirendso by shosen Tindhe gpepeindseisgrnemte can
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rocar ons or, de-icin st n r _snowr r.oduct s or
oo by gt pa et $Thshih 4 dalanaloms ciiahaRC Tun it 85 3 st ks,
airport t ar NEEseranoms, ok ys ox gy iAssorRS mbrconwpumctsmmdralqmmﬁmg toathls deaerab.
25The addltlv r al nous
composi 11 ons oradpoaR n Skl ibr LRuinEd 3 0 é"-‘hat%'ﬁﬁ%% Lot
particull@r pelt4 drusanedityiah obar pantnedifieinl, abo ghgyenediduol. flu |hgptapedithielm E8iel s,
kerosenes, | Qictd‘n@&'ttﬁel ga@lSQﬂrﬁercé%ﬂt@e?l%‘l?the@' myiar3- %eicﬁﬁto@ﬁh?l)&ﬂh&ﬁ Otnsg(aner al

formul a (1) is used far inproving th m nous .conposi ti resi st ance
to chemnical tra@ttoeé%zdtfé%?rbﬁtrrrécrw@oq%i d: me\:’f@)aftﬁ%tfurtggetﬂilq{g (gﬁ’&‘?rﬁ‘?p %erjilg’(/‘/)

renoval pr odL(?trﬁersaptdsbtﬁﬁ)dﬂlitedaquaodﬁn@@dpme 6S(ﬁgxﬁolcﬁﬂs of ba&teﬁssrwnhxsllpdr um
magnesi um and/ or_ ¢ nd/ ar e 8

and/ or basedq)gﬂzeﬁ? glp%flgﬁ]gl %F%SF e addi ?lu\e/%e %’fﬁ (Fth?oq blbﬂ%ﬁ%‘ '% t%f? i's
particul@rly ef f dotgeneal onuantity of cregs-lihkiniagomti bﬁ@\ueem@ﬂf)ésarﬁr i%djy mass,
resistance tQufydl &%rtQQﬁ’é }nakt@ oPafd blﬁHﬁlﬁB& QOIHﬁésﬁt?Hnﬁg%fgﬁgfyoﬁe%&Q&iq@ 184'ch as

gasol i nes, kerosen as ol l .
bi t uni nous cdGRPoTet |U@><Pf§ prﬁ&r@eaﬁc@tweem@&écmdﬁg Pene{nere frefgrertizldy di ng
to an internq}etw@hr@q%ghmls%lstlged he net hod used for rreasurl ng the Ri ng and

Bal |l t t f.b EN 1 it

o most 1 ona: o ¢ Patreably T Sabilerl g G e Okt ALt ke e AR 457
net hod, 26 g lohtdis _aapdymleﬂcmsls bnkihd exgents (gp poyrse afith dusadiper tapolymecrfyirassed | n
a beaker fil '@g; gftfgmﬁe{tﬁ%gﬁ?pfﬁwgmgn D1t 1 1%%6;1“&893@%@&»9&%' dov1 Ysgd in

t he standard I'tum nous conpositions” resistance to
kerosene i s dVfilumortipraferentiollehetveeng@rlaand®:land under stirring. The 10

duration, softenig érbﬁetuﬂkfmé Re thaveitRinidbiks Qrsoditidks chs &Véérh!&{sﬁdtebln&y |
each bal I covered w bi t Um nous conposj tions, noves down

; gunuar ds_ by, (5.0
0.4) Thecﬁ?ﬂﬁgéﬁt erthges IBMINARS CHNYOSIHeRS. ENsYE [4SHACENE ﬂcslarss arida
conposi 13 ons NI Eken8s&ne . ThEh&odsHlikied blmntlh@usbetak@rsntdmerhabeczohgﬁelomqﬂm and

et o el Bt 05 LR At
Different bi tsumgnlmwuhmmbugh|ud1neatareh)n|gatecpa®retta}tlmm clohgatiendn g in%), a
penetrabil | ty Cg?\qlf@ﬂtuxteosﬁléssléll% Hfﬂertngatb thﬂags 38d¢ Bahi e REN AP

equal to 51 rene and uta I ene copol yner corrprl sSi.ng. 25% by
mass of 20 §PyyeaHend wnengy agdpEet(E490hin Hﬁ@s) %td/qrrtréglbt%%reyﬁ@r/ (todd Do 1

doubl e fiond ynits originating fromthe butadiene, mnth respect to the nass
of but adi ene and

sul phur, Eﬁag’g‘tlt%ﬁ%%&‘@%é% C{;‘ @fllﬁlﬂhgo%ﬁ c’ioﬁs' eéjhlt’llﬁl?r?%n/ %‘aﬁlgFr to 1,
mis equal t ooxﬁpo&’tﬁm ang RRaginen diengatonal aa@odliag & the seadardNE E&t 13587ed
hydrocar bon %%e%’fé? Sthém top equal to 400%, preferably greater than or equal to 500%, more
preferentially greater than or equal to 600%, even more preferentially greater than or
35 equal to 700%.
The bituminous compositions, in particular the cross-linked bitumen/polymer
compositions, have a maximum elongation stress, according to the standard NF EN

13587, greater than or equal to 0.4 MPa, preferably greater than or equal to 0.6 MPa,



17 carbon atons (ethylene bis-stearamde), in the quantities in%indicated
in Table I below. Table I Bitum nous conpositions CL C2 C3 ¢4 C C6 C7 C8

Bi tunen 100 99 98 97 95.9 94.9 93.9 92.9 SB Copol yner - - -
-14 -

more preferentially greater than or equal to 0.8 MPa, even more preferentially greater
than or equal to 1.2 MPa.

The bituminous compositions, in particular the cross-linked bitumen/polymer
compositions, have a conventional energy at 400%, according to the standard NF

5 EN 13587, greater than or equal to 3 J/em?, preferably greater than or equal to 5
J/em?, more preferentially greater than or equal to 10 J/em?, even more preferentially
greater than or equal to 15 J/cm?.

The bituminous compositions, in particular the cross-linked bitumen/polymer
compositions, have a total energy, according to the standard NF EN 13587, greater

10 than or equal to 1 J, preferably greater than or equal to 2 J, more preferentially
greater than or equal to 4 J, even more preferentially greater than or equal to 5 J.

The bituminous composition can also optionally comprise adhesiveness additives and/or
surfactants. They are chosen from the alkyl amine derivatives, alkyl polyamine derivatives, alkyl
amidopolyamine derivatives, alkyl amidopolyamine derivatives and quaternary ammonium salt

15 derivatives, alone or in a mixture. The most used are the tallow propylene-diamines, tallow amido-
amines, quaternary ammoniums obtained by quaternization of tallow propylene-diamines, tallow
propylene-polyamines. The quantity of adhesiveness additives and/or surfactants in the bituminous
composition according to the invention is comprised between 0.1% and 2% by mass, with respect to
the mass of the bituminous composition, preferably between 0.2% and 1%.

20 The bituminous composition, in particular the cross-linked bitumen/polymer
composition according to the invention is free of oil of petroleum origin, oil of
vegetable origin and/or animal origin as the presence of an oil could alter the
bituminous composition’s, in particular the cross-linked bitumen/polymer
composition’s properties of resistance to chemical attack, and in particular to

25 hydrocarbons in the bituminous composition, in particular the cross-linked
bitumen/polymer composition by softening the bituminous composition, in particular
the cross-linked bitumen/polymer composition too much.

The bituminous composition is prepared by mixing the additive of general
formula (1) with the bituminous composition at a temperature of 120°C to 220°C,

30 preferably 140°C to 200°C, more preferentially 160°C to 180°C, for a duration of 30
minutes to 48 hours, preferably 1 hour to 24 hours, more preferentially 2 hours to 16
hours, even more preferentially 4 hours to 8 hours.

For the preparation of the cross-linked bitumen/polymer composition, first of
all the cross-linked bitumen/polymer composition is prepared without the additive of

35 general formula (1), by mixing the bitumen, the polymer, in particular the aromatic
monovinyl hydrocarbon and conjugated diene copolymer, in particular the styrene
and butadiene copolymer, and optionally the cross-linking agent at a temperature of
120°C to 220°C, preferably 140°C to 200°C, more preferentially 160°C to 180°C, for



4 4 4 4 Sul phur - - - - 0.1 0.1 0.1 0.1 Ethylene bis-stearamde - 1 2 3 -
2 3

1 The bitum nous conpositions are prepared as foll ows:

- 15 -

a duration of 1 hour to 48 hours, preferably 4 hours to 24 hours, more preferentially 8
hours to 16 hours.

When the bitumen/polymer composition is cross-linked, the additive of general
formula (1) is then added to the cross-linked bitumen/polymer composition at a

5 temperature of 120°C to 220°C, preferably 140°C to 200°C, more preferentially
160°C to 180°C, for a duration of 30 minutes to 48 hours, preferably 1 hour to 24
hours, more preferentially 2 hours to 16 hours, even more preferentially 4 hours to 8
hours.

The bituminous compositions and the cross-linked bitumen/polymer

10 compositions comprising the additive of general formula (1) are essentially intended
for producing bituminous mixes or surface dressings for road applications.

In the case of the bituminous mixes, bituminous compositions and cross-linked
bitumen/polymer compositions comprising the additive of general formula (1) are
mixed with aggregates in order to provide bituminous mixes which are resistant to

15 chemical attack, in particular resistant to hydrocarbons. The quantity of bituminous
composition comprising the additive of general formula (1) in the bituminous mix is
comprised between 1 and 10% by mass, with respect to the mass of bituminous mix,
preferably between 2 and 8%, more preferentially between 3 and 5%, the remainder
being constituted by the aggregates.

20 The bituminous mixes are used as a surface layer in zones where the surface
can come into contact with aggressive chemical agents such as petroleum
hydrocarbons or de-icing, defrosting and/or snow removal products, for example, by
way of run-offs. Such surfaces include for example car parks, airport tarmacs and
runways, service stations, roundabouts, tank farms.

25 The additive of general formula (1) is used for improving the bituminous
compositions’ resistance to chemical attack caused by hydrocarbons, in particular
petroleum hydrocarbons such as gasolines, fuels, premium fuels, kerosenes, jet fuels,
gas oils, diesels. Similarly the additive of general formula (1) is used for improving
the bituminous compositions’ resistance to chemical attack caused by the de-icing,

30 defrosting and/or snow removal products such as the aqueous saline solutions of
potassium, sodium, magnesium and/or calcium, and/or compositions based on
ethylene glycol and/or based on propylene glycol. The additive of general formula (1)
is particularly effective for improving the bituminous compositions’ resistance to
hydrocarbons, in particular to petroleum hydrocarbons such as gasolines, kerosenes

35 and/or gas oils.



30For the bitum nous conpositions C2 to C4, a bitunen is introduced into a
reactor maintained at 185C under stirring at 300 rpm The content of the
reactor is maintained at 185C under stirring at 300 rpmfor 10 m nutes. The
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25 R and R, are identical and are linear and saturated hydrocarbon groups W1th

17 carbon atoms (ethylene bis-stearamide),

in the quantities in% indicated in Table I below.

Table I
Bituminous compositions | C; | C2 | C3 | C4 | Cs Cs C, Cs
Bitumen 10019998 (97(959,94.9|93.9|92.9
SB Copolymer - - |- [- |4 4 4 4
Sulphur - - |- |- 101 ]01 (01 0.1
Ethylene bis-stearamide | - 1 {2 |3 |- 1 2 3

The bituminous compositions are prepared as follows:
30 For the bituminous compositions C; to C4, a bitumen is introduced into a
reactor maintained at 185°C under stirring at 300 rpm. The content of the reactor is

maintained at 185°C under stirring at 300 rpm for 10 minutes. The additive of



(5) the tinme necessary for the ball to nove down (25.0 0.4) mm The
results are given in Table Il below 5Table Il Bitum nous conpositions Cl
C2 C3C C C6 C7 C8 P25 (1/10 nm) 41352925228423326257RBT(C)
51.8 62 83 100.5

general formula (1) is then introduced into the reactor. The content of the reactor is
maintained at 185°C under stirring at 300 rpm for 1 hour.

For the cross-linked bitumen/polymer composition Cs, the bitumen and the
styrene/butadiene SB copolymer is introduced into a reactor maintained at 185°C and

5 under stirring at 300 rpm. The content of the reactor is then maintained at 185°C
under stirring at 300 rpm for 4 hours. Flowers of sulphur are then introduced into the
reactor. The content of the reactor is maintained at 185°C under stirring at 300 rpm
for 2 hours, then at 185°C and under stirring at 150 rpm for 12 hours. For the cross-
linked bitumen/polymer compositions Cg to Cg, the same procedure is followed and

10 the additive of general formula (1) is then introduced into the reactor. The content of
the reactor is maintained at 185°C under stirring at 300 rpm for 1 hour.

The compositions C, to C4 correspond to bituminous compositions constituted
by bitumen and an additive according to general formula (1). The bituminous
composition C; is a control bituminous composition comprising bitumen alone, and

15 no additive according to general formula (1). The bituminous composition C, is a
control bituminous composition comprising only 1% by mass of additive according
to general formula (1). The bituminous compositions C; and C, are bituminous
compositions according to the invention comprising 2% or 3% by mass of additive
according to general formula (1).

20 The compositions C¢ to Cg correspond to cross-linked bitumen/polymer
compositions constituted by bitumen, an additive according to general formula (1)
and a cross-linked styrene and butadiene copolymer. The bituminous composition Cs
is a control cross-linked bitumen/polymer composition comprising no additive
according to general formula (1). The cross-linked bitumen/polymer composition Cg

25 is a control composition comprising only 1% by mass of additive of general formula
(1). The cross-linked bitumen/polymer compositions C; and Cg are cross-linked
bitumen/polymer compositions according to the invention comprising 2% or 3% by
mass of additive according to general formula (1).

For the bitumen/polymer compositions C,, to Cs, the following characteristics

30 are determined:
D penetrability at 25°C denoted P,s (1/10 mm) measured according to the standard
EN 1426,
@ Ring and Ball temperature denoted RBT (°C) measured according to the standard
EN 1427,

35 @) pfeiffer index denoted PI defined by the formula below:

1952 - 500 x log(P, ;) — 20 x RBT

P =
50 log(P, )~ RBT ~120




74.0 74.0 86.4 97.0 Pl -1.19 0.57 3.38 5.04 2.09 1.68 3.56 4.72 ER (%
82 80 69 57 Time 30 mn 40 mn
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@ elastic recovery denoted ER (%) measured at 25°C according to the standard NF

EN 13398,
) the time necessary for the ball to move down (25.0 £ 0.4) mm,

The results are given in Table II below:

Table I1

f;;*gj;g;’;; ¢ | & | o ||| c| | e
Pys (1/10 mm) 41 35 29 252 | 284 | 233 26 25.7
RBT (°C) 51.8 62 83 100.5 | 74.0 74.0 86.4 97.0
PI -1.19 0.57 338 | 5.04 | 2.09 | 1.68 | 3.56 | 4.72
ER (%) - - - - 82 80 69 57
Time 30min | 40min | 7h 11h 1h30 | 1h30 10h 18h

It is noted that the resistance to kerosene of the bituminous compositions Cs
and C4 is very clearly improved when 2% or 3% by mass of additive of general
formula (1) is added to the bituminous composition C;. The resistance to kerosene is
7 hours for the bituminous composition C; and 11 hours for the bituminous
composition C4 whereas it is only 40 minutes for the bituminous composition C;
comprising 1% by mass of additive of general formula (1).

It is also noted that the resistance to kerosene of the cross-linked
bitumen/polymer compositions C; and Cg is very clearly improved when 2% or 3%
by mass of additive of general formula (1) is added to the cross-linked
bitumen/polymer composition Cs. The resistance to kerosene is 18 hours for the
cross-linked bitumen/polymer composition Cg and 10 hours for the cross-linked
bitumen/polymer composition C7, whereas it is only 1 hour and 30 minutes for the
cross-linked bitumen/polymer composition Cg comprising 1% by mass of additive of
general formula (1).

Hydrocarbon resistance tests are also carried out on bituminous mixes
according to the standard EN12697-43.

The bituminous mixes E1, E4, E5s and Eg comprise respectively 5.6% by mass of
bituminous composition C;, C4, Cs or Cg, with respect to the mass of the bituminous
mix, and 94.4% by mass of aggregates (composition of the aggregates: 38% by mass
of 6/10 aggregates, with respect to the mass of the aggregates, 5% by mass of 4/6
aggregates, 5% by mass of 2/4 aggregates, 48% by mass of 0/2 sand and 4% by mass
of fillers, content of spaces 8.5-9.5%).

The mixes are prepared by mixing the bituminous compositions and aggregates
at 180°C.

The tests are carried out according to the standard EN12697-43 in gas oil and
kerosene. The results are given in Table III below:

Table III
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E5 E8 Resistance to gas oil 24 h (A/B) 5/4 1/2 3/3 1/3 Resistance to gas
oil 72 h (AAB) - 1/5 4/7 1/5 Resistance to kerosene 24 h (A/B) 13/11 2/4
6/5 1/ 4 Resistance to kerosene 72 h (A/B) - 1/10 9/10 3/8 It is noted

that the bituminous mx E4 is nore regfstant to gas oi

and ker osene than

the bitumnous mx El, all the A and B val ues of the bitum nous m x E4
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of additive of general formula (1) in @uAEMS tunmen has therefore very

clearly inproved the 5resistance of the pure bitunmen to gas oil and
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1.

Use of at least one fatty acid derivative in a bituminous composition for
improving the resistance of said bituminous composition to aggressive

chemical agents, the fatty acid derivative having the general formula (1):
T’

|'o
el N

R——C—X l_C R,

n=0oul

with, when n is equal to 0, an X group chosen from the NH, or NHR3 groups
and when n is equal to 1, an X group which represents the -NH-(CH;)u-NH-
group, the Ry, Ry, R3 groups being, independently of each other, saturated or
unsaturated, linear or branched hydrocarbon groups with 8 to 24 carbon atoms,
m being comprised between 1 and 8, the quantity of fatty acid derivative of
general formula (1) in the bituminous composition being comprised between
2% and 6% by mass, with respect to the mass of the bituminous composition.
Use according to claim 1 in which the quantity of fatty acid derivative of
general formula (1) in the bituminous composition is comprised between 2%
and 4% by mass, with respect to the mass of the bituminous composition,
preferably between 2.5% and 3.5%.

Use according to claim 1 or 2 in which the bituminous composition comprises
a polymer.

Use according to claim 3 in which the polymer is a styrene and butadiene
copolymer.

Use according to claim 4 in which the styrene and butadiene copolymer has a
content of 1,2 double bond units originating from the butadiene, comprised
between 5% and 50% by mass, with respect to the total mass of the butadiene
units, preferably between 10% and 40%, more preferentially between 15% and
30%, even more preferentially between 20% and 25%, even more
preferentially between 18% and 23%.

Use according to any one of claims 3 to 5 in which the bituminous composition
comprises a cross-linking agent.

Use according to any one of claims 1 to 6 in which the R, Ry, R3 groups are,
independently of cach other, saturated or unsaturated, linear or branched
hydrocarbon groups with 12 to 22 carbon atoms, preferably 14 to 20 carbon
atoms, more preferentially 16 to 18 carbon atoms, even more preferentially 17

carbon atoms.
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25 with, when n is equal to 0, an X group chosen from the NH, or NHRj3 groups
and when n is equal to 1, an X group which represents the -NH-(CHy),,-NH-
group, the Ry, Ry, R; groups being, independently of each other, saturated or
unsaturated, linear or branched hydrocarbon groups with 8 to 24 carbon atoms,
m being comprised between 1 and 8, at least one cross-linked copolymer of an

30 aromatic monovinyl hydrocarbon and a conjugated diene, preferably of styrene
and butadiene, the quantity of fatty acid derivative of general formula (1) being
comprised between 2% and 6% by mass, with respect to the mass of the cross-
linked bitumen/polymer composition, the quantity of aromatic monovinyl
hydrocarbon and conjugated diene, preferably styrene and butadiene

35 copolymer, being comprised between 1% and 10% by mass, with respect to the
mass of the cross-linked bitumen/polymer composition, said cross-linked
bitumen/polymer composition being free of oil of petroleum origin, oil of

vegetable and/or animal origin.



10. Use according to any one of claims 1 to 9 in which the fatty acid
derivative of general formula (1) is ethylene bis-stearam de. 511. Use
according to any one of clainms 1 to 10 in which the aggressive chem cal
agents are hydrocarbons, in particul a2petrol eum hydrocarbons, such as
ker osenes, gasolines and/or gas oils. 12. Use according to any one of
clainms 1 to 10 in which the aggressive chem cal agents are products used
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but adi eife 19. Cross- hnked bitumen/polymer composition accordlng to any one of claims 15

to 18 in which the fatty acid derivative of general formula (1) is ethylene bis-
stearamide.
20. Cross-linked bitumen/polymer composition according to any one of claims 15
to 19 comprising between 2% and 8% by mass of aromatic monovinyl
20 hydrocarbon and conjugated diene, in particular styrene and butadiene,
copolymer with respect to the mass of the cross-linked bitumen/polymer
composition, preferably between 3% and 7%, more preferentially between 4%
and 5%.
21. Method for preparing a cross-linked bitumen/polymer composition according
25 to any one of claims 15 to 20 in which, in which firstly at least one bitumen,
between 1% and 10% by mass of aromatic monovinyl hydrocarbon and
conjugated diene, preferably styrene and butadiene copolymer, and at least one
cross-linking agent are brought into contact between 120°C and 220°C,
preferably between 140°C and 200°C, more preferentially between 160°C and
30 180°C, for a period of 1 hour to 48 hours, preferably 4 hours to 24 hours, more
preferentially 8 hours to 16 hours, the cross-linking agent being able to be
omitted when the aromatic monovinyl hydrocarbon and conjugated diene,
preferably styrene and butadiene copolymer is the copolymer according to
claim 16, then between 2% and 6% by mass of fatty acid derivative of general
35 formula (1) is brought into contact between 120°C and 220°C, preferably
between 140°C and 200°C, more preferentially between 160°C and 180°C, for
a period of 30 minutes to 48 hours, preferably 1 hour to 24 hours, more

preferentially 4 hours to 16 hours.



35 copol ynmer, being conprised between 1% and 10% by nmass, with respect to
the mass of the cross-Ilinked bitunen/polyner conposition, said cross-1linked
bi t umen/ pol ynmer conposition being free of oil of petroleumorigin, oil of
vegetabl e and/or animal origin. - 2223-Cross-1linked bitunmen/pol yner
conposition according to claim 15 in which the aromati c nonovi nyl

hydr ocar bon and conjugated di ene, preferably styrene and but adi ene,

copol yner dhg_szza QQimIﬁi]I?buS)fgllii,a)nﬂﬁghigeﬂﬁO&@syﬁhkeﬁl bigﬁrgé:rﬂpél&m@r fcbmlpﬁb$iﬁercli

conj ugat e i ene, prefera originati om t he but adi ene, .conprise

et woen 5% and SOSLHITRIE ™Y Rt Y EBlsdaHo 2h Hh e Fif Al ey ST e

conj ugat ed di23ne,Methopdot prephang butiadiiens, munadesding &f elaabl3? ewhisbrthd 0%

and 40% nore pr i X Q 9 I ipally
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Cross- i hked bit wengipelaimer Sclonpdsie inxehdebydnnZte erhi2dd (s peferaly
conpri sing a croSsetdcnki40eC as®Po0° COnRES plefddiRRAIID bbtwaRA/1 BOICY ART 18pOaPOSI ti on
according to claim15, 16 or 17 conprising between 2% and 4% by mass of
fatty acid derivative of general formula (1), with respect to the mass of
the cross-Ilinked bitunen/polynmer conposition, preferably between 2.5% and
3.5% Cross-linked bitunen/pol ynmer conposition according to any one of
claims 15 to 18 in which the fatty acid derivative of general fornula (1)
is ethyl ene bisstearam de. Cross-linked bitumen/polymer conposition
according to any one of clainms 15 to 19 conprising between 2% and 8% by
mass of aromati c nonovi nyl hydrocarbon and conjugated diene, in particular
styrene and but adi ene, copolynmer with respect to the mass of the
cross-1linked bitunmen/pol yner composition, preferably between 3% and 7%
nore preferentially between 4% and 5% Method for preparing a cross-Ilinked
bi t unmen/ pol ymer conposition according to any one of clainms 15 to 20 in
which, in which firstly at |east one bitunen, between 1% and 10% by mass of
aromat i ¢ nonovi nyl hydrocarbon and conjugat ed di ene, preferably styrene and
but adi ene copol yner, and at |east one cross-linking agent are brought into
contact between 120C and 220C, preferably between 140C and 200C,
nore preferentially between 160C and 30180C, for a period of 1 hour to 48
hours, preferably 4 hours to 24 hours, nore preferentially 8 hours to 16
hours, the cross-linking agent being able to be omtted when the aromatic
nonovi nyl hydrocarbon and conjugated di ene, preferably styrene and

but adi ene copol yner is the copol ymer according to claim 16, then
bet ween 2% and 6% by mass of fatty acid derivative of general 35formula (1)
is brought into contact between 120C and 220C, preferably between 140C and
200C, nore preferentially between 160C and 180C, for a period of 30 m nutes
to 48 hours, preferably 1 hour to 24 hours, nore preferentially 4 hours to
16 hours. -23- 22. Bitum nous m x conprising the cross-I|inked

bi t umen/ pol ynmer conposition according to any one of clains 15 to 20 in a

m xture wth aggregates. 23. Method for preparing a bitum nous m X
according to claim?22 in which the aggregat es and the
cross-1inked bitunmen/pol yner conposition according to any 5one of clainms 15
to 20 are m xed between 120C and 220C, preferably between 140C and 200C,
nore preferentially between 160C and 180C.



