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Use of a (1-"3)-b-D-glucan as an enul sion stabiliser
Field of the invention In its broadest aspect, the

w@e@eamssi nvention relates to the use of a PCT/NL2009/050116

(1-"3)-b-Dgl ucan as an enul sion stabiliser, such as an

enmul sion stabiliser for coatings, cosnetic products

and bitum nous bi nder conpositions. A particular

preferred enbodi nent according to the present

i nvention concerns bitunmen binder conpositions. These
er, conpositions in rtlcu . have

ii 3?&(5 @eg G RS AR erufyio sctg 48641 | ent

breaki ng properties. The present invention also

rel ates to enul sions conprising a novel cationic

FRISf ke MFem@ant , Wherein these enul sions are in

particul ar bitunen bi nder conpositions. Background of

the invention This invention concerns t he stability of

enmul |
el 30 SR SSRRR, g Hoteh MREhall Bl & 03Pl 0o30-D-

REICkAds @h chiulBon Eabillisd k@hSas\WredhipIkiB s S ibilBY fRCouindsN cosmetic
el ther one or both phases The separation process

iPFRduGteand heumingys inder exepasiionen A @élélcéli}é dnelgrred embodiment
an%ﬁglﬂpl t%atﬂe gre(s’ ntsmymoqlrg II.IC%I‘I% Ruﬁl degré?ﬁllp%'sﬁ%ns These

mat el ase separa I on there y

foitlimygn Sexpke @b apositivihss inopardeusd Bduen@(ceﬂerﬁmtdr@gtemabﬂdy as well as
Iayer and a.l ower aqueou %Vla yer. Wen the enuIS|on is
gXtﬁ legtmeteaking éar%ertteﬁ' dhe Prasaytdpenttion afseaiclalss to emulsions

Vs? # 991()|V%Y@£t1 &n&l@ﬁ?ﬁ{g ﬁggérﬁdwlﬂbfét H&RedcOMBLIsions are in

ten a StIC  ayer “at™ t botton1 Ich 1s
qenyuurbﬁmmmtbmﬂauKEMKmpmnse) are formed, because
bi tumen have a density at room tenperature higher than
the density of water. The stabilisation of a two-phase

Hekstdmd JT¥RE HRendEEr €asi ng the destabilisation rate
whi ch nmay be achi eved by reducing the nobility of

droplets dlspersed in the continuous phase or Iiquid

t h Th1sy inb LK {ogac%hg s tli]te sta ﬁ1 OSf éﬁ{ulswng lt]negeerlreryatll SASO ﬂ)welmnown in

the art, emulsions may start to destabilise after a certain period of time. Emulsifiers
when present may occur in either one or both phases. The separation process includes
the steps of flocculation, coalescence (recombination of small droplets to larger
droplets) and ultimately phase separation thereby forming a fully separated emulsion
consisting of an upper oil layer and a lower aqueous layer. When the emulsion is a
bitumen emulsion, this is different in that an aqueous top layer and a concentrated
bitumen lower layer (often a sticky layer at the bottom which is very difficult to
redisperse) are formed, because bitumen have a density at room temperature higher
than the density of water.

The stabilisation of a two-phase emulsion involves decreasing the destabilisation
rate which may be achieved by reducing the mobility of droplets dispersed in the
continuous phase or liquid (i.e. by increasing the viscosity of the emulsion), by the
insertion of an energy barrier between the droplets and the continuous phase or liquid,
or both. Stabilisation is achieved by the addition of e.g. surfactants and polymers, also

known as emulsifying agents.
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insertion of an energy barrier between the droplets
and the conti nuous phase or |iquid, or both.

WEe@bi1hissat i on is achi eved by the addition of BCHNL2009/050116

surfactants and polyners, also known as enul sifying
agents. Emul si ons are enpl oyed in many industrial and
food applications including cosretic conpositions,
e.g. skin and hair preparations and nake-up products,
coatings and asphalt conpositions. Wen used in

<SP, SRR LSSk PR R LRl ntuin

icoathetth dugnanitionk, c. @Rk enandsiainprogaragentand mehkiewpt fréducts, coatings
additives such _as a_polyner as is well known in the

apgl asprall GrepRsigensy VY lmﬂ e dn 3P Comapesifonsg these ejpulsions are
lﬂ@&aﬁ g) rh R4 &P @%%Hfflbl?g"?lﬁﬁﬁr a{n‘aﬂ%é &%V%me;{ngEaudmgnag oil, an

ions are genera ter" type
conddi §tingofgeat ahiddpehai admtmés auchas gaolyenguhasewebkieowpinahe art.

smal | Iabule of the nous bin in a )
cont iEATYEEN5 LB %%“%152’ A a%ﬂ}@aﬂg usghiggroad construction and

99ﬁ1§$9ﬁnﬁmﬁeeﬁﬁH&éﬁJMk@ﬁnéﬁﬁ?%Fhﬁhkﬁﬁmﬂ&ﬁﬁpﬁﬁﬁeEH&conystofa
di spersion of the snal | obul es of the bitun hous

blnsrpderom of anhegauplogs npidaye of Fmell ghabudisfofitlrgbisynsinews binder in a

contains an _epul sifyin nt. and opti.pnally a .
P uigte SERE° B TSGRy SPGB aR Ry BRR i whicn
PibrABies theCEspRbE of THRAniaPNE1EbQEs HNAB BithMlindus bRider in the aqueous
anpholgtlc) For exanple, US 3.422.026, incorporated
hasee by enwisi frmeeiyatemdisselly seriaine gn @ﬁsﬂsem&agmé and optionally a

i)%frp{ggl%atﬁgme‘%le}lp elrhea&hlﬂglfging rag&?tt hﬁ{) e %{Mm?' F Io;ﬂg;l, r%)n-lonlc or

I ons coO heric enu

ag@lhbﬂlerub/l@xﬂ ﬁlgplﬁﬂylh@l bos e)fzﬁﬁlma aUSI 3.400. 028, Snddirpuated ity @ference
nmeans o decrease the viscosity of the bitum nous

Betsde rdifclossp Bpudssariauliiney eompiitiee Bithsi NG oh e pyulsifying

f
Bl R BN SRIEMPD < E A0 kTS rom
priotndhownbiodersisi raf meansdo elesicagstha mstuomk}enf thg Egmmhoussbinder in
usual | corp ted.in the a ueo se of the
GRtLP D PR G REEP s gk & oy REHIG Seriboyge Brulsions
Io&rqm%ﬁﬁﬁodshsmaé@ R8I AdOht taﬁl%le%m-ﬂélﬁ{)&ﬁtu}@ aRE iRRhE3FoARtion of
t he s%ﬁport to be treated, so he emul sion is

lseiacei dicpings e thinkertieg agepp tsrusualhlemc@r;pomdolnéheaggwegm@se of the
ré%tu srl(l)nal T ﬁIn% (t)rff S f pttﬂlc enmg%egrersft &8 1ggr%ase gie viscosity of the
emulsion to be spread on the support to be treated, so that the emulsion is kept in place
on the support. Hence, before aggregate material or further asphalt layers are applied, a
uniform layer of the emulsion on the support is guaranteed. Additionally, “cationic”
emulsions are known in the art as having a pH of not more than 7 and contain cationic
emulsifying agents, e.g. a fatty amine, whereas “anionic” emulsions are known in the
art as having a pH of more than 7 and contain anionic emulsifying agents, e.g. a fatty
acid metal salt.

Important properties of emulsions of bituminous binders are storage stability,
processing properties, breaking properties and adhesive properties. Upon storage,
emulsions tend to “break™ or separate which is obviously undesired since they can then

no longer be processed. However, common techniques for enhancing the storage

stability of the emulsions often lead to poorer breaking properties, i.e. that breaking of
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uni formlayer of the enmulsion on the support is
guaranteed. Additionally, "cationic" enulsions are

whewen1iss t he art as having a pH of not nore tPeRNE2@9050116

contain cationic enulsifying agents, e.g. a fatty

am ne, whereas "anionic" enulsiggs are known in the

art as having a pH of nore than and contain anionic

emul sifying agents, e.g. a fatty acid netal salt.

Inportant properties of enul sions of bitum nous

u gﬁul&oﬁ gcgﬁ’ g t1i§1t gR 14 Etl-\ll kn(pwﬁ) TR t%%l ﬂQhﬁm‘%%r hbﬁésd rapid and
rea es an Nesive proper

Slhﬁbﬁge);reﬂznﬂg Sf ﬁﬁﬁlstdﬁl df bauﬁbﬁ(ﬁﬂlﬂamdﬁrs Sﬁmﬁi’vahﬁg%usdbr efficient
i's obviously undesired since they can then_no |ong

peorkitibips e shasapeto aglypvrobrepliar Afuhlwdidifigationh avf‘@. tmjier cold
Lhg hﬁﬁl‘?{)?zggtﬁl&t alditidng, PhidiNeis %ﬁ@é@aﬁ&%g@fh‘éﬁﬁle tlee%&dtrgad surface

poor er Ing propefrties, I. reaking o
enu bsiueed $lfm{tly nésr mossarfhceref thletroad: swidde andalmt [ess dalmenges occur

rt. tha |'ied rapid and uniform breaking of
P& FY; wﬁﬁ’@#ﬁ@ﬁ?ﬁ&ﬁ§eb|nders are advant ageous for

ef fi glrﬁ)ﬂkr;ﬁ%ﬂ‘i@tghh i Yart is- tBat Budp h&rdtﬂlfﬁ%nhgusaﬁhﬂﬁg &n particular
breaking (fu solidification) even under col

titmringnone zbtm‘lers hmrmgl a paonatiomrdcedr direstotARel MOD/%E? @ge Qlan about 100

t the t b

AP el abE R R O R s p B SRRedcn TR BA S bligtorm siorage,
daiegeshs e Gibil oM s® Rald Y toyerd brdaRthorRaskraal f ace.

Anot her problemin the art is that usually hard

bi t uM $6d§7@0ﬁd§mrpqrnte§m icégreage mrpumdmi@elmawtsemulswns
M
aéouQ&fgé%igs%%gﬁn%}'l@egégf%c?59%@90& stAr%-E % %Ze d %attl{/]eas such as

e extenS|ve ét |on

shdoagacthykelhdodd ad ardré:0etdyd egidl@renwﬂmkagmg agbmts An example
extensive stabilisation also | eads to poorer breaking
(OF S pcégsacqh@ﬂée 1Yatssal® 2 of Heickleed by ref erence

her eigy 4 %'g? I@g@ Sﬁ%o@%&lf%iohf ?%'P&eﬁb@ AerchD &'ld%b Qn as%halt emulsion

pol ysacch corn starc
dﬁwnxmawusshﬁhmhﬂashmﬁmbdmyaﬂndymmelIulose and

hydr el | ul ose, hi ckeni hg ,agents.
oy I E 1Y 228 fnco iR b3 2e/krnbe e e A caigMa sgyulsions that
B (161§ SeontPpisé tﬁ@i@bﬂ%@agehﬁ%@fe@%ﬁ@&ﬁ tHerb &) 6f €A%Esoluble natural

herein, dlscloses an asphalt enul sion
gums and water soluble polyurethanes having a low molecular weight, i.e. below

20.000.

US 5.246.986, incorporated by reference herein, discloses an emulsion of a
bituminous binder wherein a thickening agent is employed that contains at least 40% by
weight of scleroglucan, wherein it is preferred that the aqueous phase of the emulsion
comprises 100 to 5000 ppm, preferably 200 to 2000 ppm of scleroglucan. Scleroglucan
(CAS No. 39464-87-4) is known as a (1—3)-B-D-glucan having also (1—-6)-B-D-
linkages, wherein the polymer has glucopyranose side chains, and can be obtained from
e.g. Sclerotinia sclerotiorum and Saccharomyces cerevisiae. The structural formula of

scleroglucan is shown below for illustrative purposes:
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wherein a cross-linked starch is used as a thickener.
US 4.879. 326, incorporated by reference herein,

waelt@eliosses cati oni ¢ enmul sions that optionally PONNE2®2050116

t hi ckeni ng agents selected fromthe group of water

sol ubl e natural guns and water §p|ub|e pol yur et hanes
having a | ow nol ecul ar wei ght, i.e. bel ow 20.000. US
5.246. 986, incorporated by reference herein, discloses
an enul sion of a bitum nous binder wherein a

t hi ckeni ng agent is enployed that contains at |east
40% by wei ght of scl eroglucan, mngyeln it is preferred

that the aqueous phase of the enulsion conprises 100

to 5000 ppm preferably 200 to 2000 ghm of; .,

scl erogl ucan. Scl erogl ucan (CAS*Ng. f89464-87-4) is
known as a (1 (r)3)-b-D-glucan havi i al‘$o

(1 (r)6)-b-Dinkages, wherein the pol r “has

gl ucopyranose si de chains, and can be Q,taﬁﬁed from
e.g. Sclerotinia sclerotlorun1and Sac ha opyces
cerevisiae. The structural fornmula of " scIJ
shomn bel ow for illustrative purposes: d ucans are
polyners of glucose and are commonly found |% t he cel
walls of bacteria, fungi, yeast, and various; plant
speC|esh A connon;gluca .Jd.sha b- (b, 3)-I| .ed§- R

gl ueopy n6§e‘(coﬁnmmly 'eFeﬁfed t@ as~b- Iubahj
QG her €0l hes_img | X -
b- (17, 3) - T nked Qkucopyranose mnfh (T, 4)-I|nked‘
glucopyranose or “'b- (I,6)- linked gl ucopyranose.
Accordingly, there is a need in the art to provide
ermul sions in general and in particular enul sions of
bi t um nous binders that have excellent storage

st abidludays ardpolyhets 6f glakodeamiddry .cottinesmdy ifcundl isaha cell walls of
need in the art to provide emul sions of bitum nous
BRAgERs[URRE ¥Rt amdriasiouhaleat thecisren caRMMehslupsisia §-(1,3)-linked

Eﬂ\/c%gff&ﬁ%é Bhnth® AGE& ﬁ‘)bésl l?-?ﬁvc\:glpd OMAy C&nﬁﬁ&?%xam;[)les include

upo appl icati on. docunent ed
emmtumscxrf ¥ ('loﬁrllltdqed@tucgpmiaosbl withngit1 g ahnkel gppdpyechoas or B-(1,6)-
n@géitlck tack or bond coats, i.e. the adhesive |ayer
b EHORGAWSHhal t | ayers. The

Accordingly, there is a need in the art to provide emulsions in general and in

O EY]

particular emulsions of bituminous binders that have excellent storage stability and
which break rapidly. There is also a need in the art to provide emulsions of bituminous
binders which comprise hard bitumen and which still have excellent storage stability
and which break rapidly upon application.

It is well documented that emulsion from harder grade bitumen can be applied as
non-sticky tack or bond coats, i.e. the adhesive layer between two asphalt layers. The
use of harder bitumen is causing less contamination of the environment as at ambient
temperatures the broken bitumen emulsion will not stick to the tires of the asphalt
trucks feeding the asphalt paving machine. Softer bitumen stick easily to truck tires at
temperatures exceeding 30°C and will subsequently cause black smears on the
pavements surrounding the job. This causes a great nuisance especially when the

asphalt trucks have to drive over coloured pavements, e.g. the popular red coloured
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use of harder bitunen is causing | ess contam nation of
the environnent as at anbient tenperatures the broken

whrdanedssenmul sion will not stick to the tires PET/Nh2009/050116

asphalt trucks feeding the asphalt paving nmachi ne.
Softer bitunmen stick easily to Q{uck tires at

t enper at ures exceedi ng 300C and wi I | subsequently
cause bl ack snmears on the pavenents surroundi ng the
job. This causes a great nui sance especially when the

B fagbUHEAR NSRS QVE B3 0906A BIETHN Foraced by

Netehaed)ands (cf. for exanpl e US 2007105987,
|ncorporated by reference). In the southern part  of
Eur ope thezguthenipasfditrans: 87 - §P Raeetisition gEaeibiupgiep éolten used for

W3 Q‘uf:lg{] taldR 17 %Bﬁ(‘l: Eé(atg %&N&rer, s1%ﬁ§E§umﬁggﬁéh bi tunaen have to

enmul si ons conprising such bitunmen have
wicthandled atitic gmeet tave avovad @Ilmglgwglchbﬂdcbﬂng o |th1@n@zleetsh£f the tack
nozzl es.of t ack co

truck r exa
-CPa-@r%wfa? afc?%a@ﬁ? Hh l@? PrACUes §gﬂ ﬁﬁeﬁ N %Job with

%Qﬁ-sﬁék}p fakk tc%&ﬂ( tkOahek hiteid pd Qlﬁcl’i‘eﬁ‘ged Bnd %ﬁétﬁﬁm&%qmroughly
and sorretimes éven thoroughly cleanRed to avold

@leag@i g aidicleggingand acdigwniafion hétl@m]mgmgn It fig obvgous for experts
or expert n the f eld that er qgrade
¥ fisi Rk peaBekb e hluh it it Sl Bl ik Bif iRy g thouen
@@ - 38 QrogveRVIEN- 2O bitdheDadereRrdaluRlef IR5tlsashnilits | thg mediocre
hot summers, the nediocre stability of these enuIS|ons
dbiity of thepd owlsiont deesi ey atlens Peoqestieg thasesmpigrials in a practical and

d efficient manner. As for exanple
%ﬁ%ﬁ%gggln%g US 4.137.204, incorporated by reference,

a bi tasneneeamidls dzologadhindes it 1851204; edomlotcdlby fedei@nte, a bitumen
ol¥sacchar|des as these materials act as thlckeners
CRBilgPN CcAR b widilizadk WHh idifeignt Belysaccharidewen thesk Bifcipls act as

‘?I%cﬂt)rfe%ﬁe %Meslhfﬁgrﬂaﬁt (grﬂ%ﬁg fedstYr Uik ERERGE o PEINEE emulsion

Itumen gl obul’es an surroundi ng aqueous
ph éeedenkien déffertive st weaghe stitumdni glybdenatre thensmrm_uadﬁng yaqueous

G R TR T e
Lgh&RS PBsd RBichi dohEBRit S BRI sd@Whb MY dRRIGhARRL Ricli®fkl forces on
the bitumen globules during sedimentation.

However, most of the commercially available cationic tack or bond coat
emulsions have a pH close to 2. When stored at elevated temperatures, i.e. 50° - 70°C,
the molecular weight of the polysaccharides disclosed in US 4.137.204 will drop due to
acid catalyzed hydrolysis. A noticeable decrease in viscosity of polysaccharide-
thickened bitumen emulsions is observed within a few days. Hence, it is favourable to
use emulsion modifiers which are not or less sensitive towards acid catalyzed
hydrolysis so that the emulsion demonstrates a constant quality for a prolonged period
in time.

D. Bais et al., J. Colloid Int. Sci. 290, 546 — 556, 2005, discloses cosmetic O/W
emulsions comprising 0.2 to 1.2 wt.% scleroglucan.

S.C. Viflarta et al., Int. J. Biol. Macromol. 41, 314 — 323, 2007, discloses the use

of gel matrices comprising 2 wt.% scleroglucan as drug delivery vehicles.
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However, nost of the commercially available cationic
tack or bond coat enul sions have a pH close to 2. Wen

wWGe@eetBssd el evated tenperatures, i.e. 50 - 700C/NLE®9I/050116

nol ecul ar wei ght of the polysaccharides disclosed in
US 4.137.204 wll drop due to a% d catal yzed

hydrol ysis. A noticeabl e decrease in viscosity of

pol ysacchari det hi ckened bitunmen enul sions is observed
within a few days. Hence, it is favourable to use

Fower RVREPA AT AU SRRE OB <Olgli PG WFRElf a tickenine

debilirst, raat @sulsios endtlant afdial deliyhg eng wicadiongedmpBidrodabilizer
intine. D. Bais et al, J . Colloid Int. Sci. 290, 546
confgms ablyasi a nplwashaade. dhs pebysecchpideimgrtian s

ot Bl D e fie of N ER IR NS sioh Mg Enhancing
disscluosesf theeutkseoafing ef a fatd dddésvecmmgrasgiong N2 amiauits or ranges

sclerog%ggan as drug delivery vehicles.JP 2006-262862
rsRry a cheese cake conprising a cheese head, a

t hi ckgni ng7st7atikiaess th@Nis€ MM Sir@MnSitthliisZ&l s@BHiRr in a food
gelling agent, wherein the enul sion stabilizer

edditize.nso amonma st raaggsairy swodrzadi de. The pol ysacchari de

an ot 7 oh 8 ABr e alal TS aRRER FAG bRt Ve Bp-Bhuroting

tabgitiob iresqueod bith@fenduldie@y additive conposition. No
anpunts or ranges are nmentioned. EP 1.477.171 )
di scV9Qe0pe 604k distlose ticarcad chpling icgtarss inaderniozptarmpceutical

%ggg&g%%gggg&yﬁi No anpbunts or ranges are nentioned.

scl oses that scleroglucan can be used
as a viscosity-controlling additive in aqueous bitunen
emul si ons, WD 2006/ 066643 di scl oses the use of choline

Sunypary of the inxenbivBr naceuti cal and cosmetic products.
Summary of the invention

In a first aspect, the present invention relates to the use of a (1—3)-p-D-glucan as
an emulsion stabiliser.

In a second aspect, the present invention relates to emulsions, preferably provided
that the emulsions are not a bitumen binder emulsion, comprising a (1—3)--D-glucan
in an amount of 0.01 to 10 wt.%, based on the total weight of the emulsion.

In a third aspect, the present invention relates to bitumen binder compositions
comprising a (1—3)-B-D-glucan in an amount of 0.005 to less than 0.1 wt.%, based on
the total weight of the bitumen binder composition.

In a fourth aspect, the present invention relates to emulsions comprising a novel
biodegradable emulsifying agent.

In a fifth aspect, the present invention relates to emulsions comprising a novel
biodegradable emulsifying agent in combination with a (1—-3)-B-D-glucan.

According to a sixth aspect, the present invention, relates to a bituminous binder
composition comprising a novel biodegradable emulsifying agent in combination with
a (1-3)-pB-D-glucan.

According to a seventh aspect, the present invention relates to bitumen binder

compositions comprising a novel biodegradable emulsifying agent.
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In a first aspect, the present invention relates to
the use of a (1-"3)-b-D-glucan as an enul sion

wWQe@bilisser. In a second aspect, the present |PUENL2OH050116

relates to emul sions, preferably provided that the

enul sions are not a bitunen binqpr enmul si on,

conprising a (1-"3)-b-D-glucan i'n an anount of 0.01 to

10 wt. % based on the total weight of the ermulsion. In
a third aspect, the present invention relates to

' I.n itions conprising a
?%%%®¥ﬂ%gfpgﬁﬁ%éﬁﬂﬁﬁﬁgﬁngﬁbunt of 0.005 to less than
0.1 wm.% based on the total weight of the bitunen

bi nder conposition, In a fourth aspect, the present )

i nvedtiearTh eloRoBypTiss” dmiy Yiesria té@rﬁ%ﬁmtﬁ@ #dygae claims and its
thg]ﬁg&{&g 30 &4 SiHL ﬁbﬁ-}’ihﬁ?n%a&%gé to Ihé‘mfthﬁﬂ ifdnil @ﬁB%ﬁIg the word are
t resent 1 nvention relates to emul sions conpri sing
anahaded| bt icohesgna dabdi Beatyuhsitioned greagerixcluded dnaid digibh omference

with 1-"3).- b- l.ucan.. Acgordi to a sixth aspect,.
{an ﬁ@éﬁ&h?y hwaﬁéf?faﬁ arflaheﬁ’eggr ? 25 0BT R ARROAS h?f&é'ilhty that

GRIFP ASintdn@ B r Méﬂléﬂtqul%s&@,vlﬁileﬁ iRdemiad %ﬁt‘aﬁy requires that there is
emul sifying agent in conbination with a (

logie 289 ohlyDngloli tfercleacior Hienigdefmite asdeleria hospldtus ushrdly means
present i,nvention relates to bitunen binder
c ﬁﬁ%%???Ons conpri sing a novel biodegradable

enul gihk)emg “asanrionek ab bedndesedddodsi P&ys@&fm imevhich liquid droplets
i nvention The verb "to conprise"” as is used in this

aadler ligeidovysals ajendispresed) igiankiquadd i aeulgion ingalrordpls oifign exceed

SRS PP 08, OS54, TR IS ol O i e

gpadivous phhye Redit aqureds aslatinotn®bg! Wdedf tha catithivou®phase is an
reference to an el ement by the indefinite article "a"
SFganipliqyd gan k) dMererganlisatep 8% 191sisigh ehQ Wi (ige- ol droplets

RO B 00 A0 SRl L B
eheueoiss arc B incldédd by the tant Fephudsida”. Photogeaphictdmudsions, although
%gﬂgldlﬂysygtgglrsl,s ar; %E)t eln(%u gitonso 1r}1etllll'e sense of the term “emulsions” as used in this
document (cf. International Union of Pure and Applied Chemistry, Manual of Symbols
and Terminology for Physiochemical Quantities and Units, Appendix II, Definitions,
Terminology, and Symbols in Colloid and Surface Chemistry, Part 1, web version
2001). The type of emulsion (O/W or W/O) is determined by the volume ratio of the
two liquids. For example, with 5% water and 95% oil (an O/W phase ratio of 19), the
emulsion is usually W/O.

In this document, “hard” bitumen is to be understood as a bitumen having a
penetration of about 10 to about 100 10" mm according to ASTM D5-97. On the other
hand, “soft” bitumen is to be understood as having a penetration of about more than

about 100 to about 350 10" mm according to ASTM D3-97. As is well known in the
art, the unit for penetration according to ASTM D5-97 is “10™ mm”.
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The term "enul sion” is to be understood as a systemin
which liquid droplets and/or liquid crystals are

waele@patsed in a liquid. In enul sions the dropl PEBENDEWRDS0116

exceed the usual limts for colloids in size. An
enul sion is denoted by the synbcg QWif the

conti nuous phase is an aqueous solution and by WO if
t he continuous phase is an organic liquid (an "oil").
More conplicated emul sions such as 0/WO (i.e. oil

opl et nt.ai ned w thin aqueous dropl ets dispersed
ﬁl‘eﬁhs’oﬂfﬁgﬁa%ﬂ%a‘bi | phase or three-phase emulsions)
are S0 khowh wad Ay (1-88)-BenBluiYhal Bave ditRAPYRPBI finkages.

enul si ons, al though col |l oi dal” systens, are not
erebsilign® tha itvatisens s péfetrhé thaetim (lewd)-Bilppkitambasuded(1—6)-
in this docunen cf. International Union of Pure and

t
AoBrlinkgeenbns alse 9r,(ef%ﬁh}h4t thg padymsohas Gyr@pyERATeMiRns.

for R j i ant it ' neli x| g
o RGP EE o SRR, L BRIt i o
S?Iléfo@hlﬁa_ﬁjﬁemsgﬂw 394%3\;87)—4):, skt\lgboph@ﬂsﬂ O(?]Ag 094.) 905]5&6'37-3)/ feeminaran
of. emul sj on .or is determ ne the vo

ARG OB Thoeinoratn derings [ A A RE D) 598 witlBR (CAS No.
306 2pdo0! ok ARr QMRS Rs{ Ar@rddlbelRse MR IEMNSECKIubility at
is usually WO 1In this docunent, "hard" bitunen is to
heidungér Mosbprefesatdy,ih¢ ghem Baviernghaapenet rati on of

about, 10 to abput 100.10 1 mm accor di t TM D5-97. :

On tI‘?écﬁﬁdllfé%toﬁg‘ﬁar,“@%é‘?‘tﬁ’ntlﬁl?’tlbﬁé%e ’éreCF %%&eﬁﬁaﬁr)gé%%‘ucan 15a
Vi t [ of about nore than about 100

?lgnglgoodﬁ?&g@ag%&ff_%ﬁﬁcgtgcor ding to ASTM D5-97. As is

vel | Adasnting @ thdyereddnit invieh€or) it it pfeBérrddaR@tth@tdi@ility of the (1—3)-

according to ASTM D5-97 is "10 1 nmi'. The

(rPral@janin Baggir (286, pEL 5 6) ikableasti2A wide. art ,

1-"3) - b-D- gl h .diff f .
ke Samaic Rt PReicy die | bt B S arpmdgyed as a
tgﬁ’%‘érlswﬂﬁn G 'aﬁ@l?ar; f?(jrpﬁﬁ%rHﬁﬁﬂich i@hRQidnd, 'ﬁéﬁefabl a ergee}able oil.

I nkages. I's also preferred that the poly
has gl ucopyranose si de chains. According to the
hﬁﬁeption t he @Iucan is selected fromthe group
ubsiops jibeenierals) or ogl ucan (CAS No. 39464- 87-4),
schi zophyl I an (CAS No. 9050-67-3), |am naran

The present inventors have found that a (1—3)-B-D-glucan has a remarkable and
unexpected stabilising effect on emulsions in general and that only minor quantities of
the (1—-3)-B-D-glucan are necessary for achieving this effect. It further appears that the
mode of addition of the (1—3)-f-D-glucan may be varied widely in the manufacturing
process of emulsions. For example, the (1—3)-B-D-glucan may be added to the
aqueous phase before emulsification or it may be added to the finalised emulsion.
Consequently, the (1—3)-B-D-glucan is widely applicable as an emulsion stabiliser or
emulsion stabilising agent, e.g. in emulsions for road construction and repair, emulsions
for cosmetic purposes, emulsions for coatings, emulsions for food products and the
like.

Accordingly, it is preferred that according to the second aspect of this invention
that the emulsion, preferably provided that the emulsions is not a bitumen binder

emulsion, comprises a (1—>3)-B-D-glucan in an amount of 0.01 to 10 wt.%, based on
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(CAS No. 9008-22-4), cinerean, |entinan (CAS No.
37339-90-5) and curdlan (CAS No. 54724-00-4). However,

weeodhissséi s | ess preferred because of its | ow MEE/SE2009/050116

solubility at acidic pH . Mst preferably, the glucan
i s scleroglucan. According to tQp present invention,

it is preferred that the (1-"3)-b-D-glucan is a

non- nodi fied (1-"3)-b-Dglucan. According to the
present invention, it is preferred that the solubility

?l{l fotaﬁ \%611%%‘[3(){ th?/ 418'19 2a'i?1d gﬂ}?f’é@ tﬁ 0(021 QVH(V_ ba%seél 3n the total

CCOI‘ resen I'nven

tweght of 113 bilmbinglubiadert Sorgpg3itne ehoas pRfetaBRE.61 W12.6 Wi, %, even
an apolar non- hydrophllllc iquid nmedium referabby
anafe gexlembly BP3 o Emytsrorsd even @@We@rﬁfera%é ;q%etg drft wt.%, yet even

e ?f(&%ﬁe Q%gz foay8d,1bhahq é‘ag)rflfu?l&r 0% {) YGAM,NASs &ren possible

rema unexpect e I Si ng ect on
e@uprspawSemmls@amecrmprfsmg maI%MBnyglnoan Guantdrhoest of 0.005,
! an are necessary for achleV|ng this

BraTwably (01 foPOReT Ao a8 s HaETPHLO e (A St on
of t Cg)ljtﬁ % gﬂe%@ﬂy&%{c&c{r@fyt RQH¥§{t |ﬁd‘[h\é" g%ﬁ% él%liltﬁgl relates to

manu acturl g process S|ons

ehm1s3)nsbinDeegetad; aire. npiyhdoe tiad led 33-p--atucanuebith cohasBe a cationic
before enmulsification or it may bhe added to the

erRdsiigag agpy ssilesied @@ﬁgg@ﬁﬁpp y)f betqgne glycines of formula (IT) and

(:ilo ﬁ%: (f%rR'agllvlég%@ ﬂoﬁnm ﬁ @ \?Rﬂ:lh' eﬁ%b(llgclgssedaﬂ]elgw |s§1doé?nuls1ons
sta iser or enulsion s ng agent, e.g. in

eomipsisiag sh ationio@chudofysig ageht mrnantunepddbont @0l ksatwns 20 wt.%,
for cosmetic pur s for co

R RS tcrtalrW?lgEfggfﬁﬁ% aﬁlglé?na © gRQupy ecatl&ag-le SPYisiing agent is

p?efbl%szr gheriery.bhateya ‘Bﬁ&{idbﬁ‘ @hd @ot&lh%eﬁg%@ %'P %é‘&@@ﬁno‘%ﬂ‘s binder
his invention that the emulsion, preferably provid

mhamoilhw,enmesnrdhmblﬁO Adto & Wi Yourmem precierfoeshlly QJOQrtp 2 5 wt.%,
361 Rinaois A5 20D b e 6P TG PESIEIPBD R0 kP wh.%
RA&TEpAREMND.01td @2 Kt QoW . % based on the total weight
of the bitum nous binder conposition, nore preferably
0. 01 Acsording y@ thg, filsly eagpect of the present invention, it relates to émulsions
comprising a novel biodegradable emulsifying agent in combination with a (1—-3)-B-D-
glucan, said emulsions comprising the cationic emulsifying agent in an amount of about
0.01 to about 20 wt.%, based on the total weight of the emulsion, and the (1—3)-B-D-
glucan in an amount of 0.01 to 10 wt.%, based on the total weight of the emulsion.
Preferred ranges of the cationic emulsifying agent are 0.01 to 10.0 wt.%, based on the
total weight of the bituminous binder composition, more preferably 0.01 to 5.0 wt.%,
even more preferably 0.02 to 2.5 wt.%, yet even more preferably 0.02 to 1.0 wt.%, yet
even more preferably 0.02 to 0.5 wt.% and in particular 0.02 to 0.2 wt.%. Preferred
ranges of the (1—»3)-B-D-glucan are 0.01 to 5.0 wt.%, based on the total weight of the
bituminous binder composition, more preferably 0.01 to 2.5 wt.%, even more
preferably 0.02 to 1.5 wt.%, yet even more preferably 0.02 to 1.0 wt.%, yet even more
preferably 0.02 to 0.5 wt.% and in particular 0.02 to 0.2 wt.%.

The emulsions according to the present invention comprises preferably about 25
to about 75 wt.% of an aqueous phase and about 75 to about 25 wt. % of an oil phase,

based on the total weight of the emulsion.
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nore preferably 0.02 to 1.5 w.% yet even nore
preferably 0.02 to 1.0 wt.% yet even nore preferably

WO@202113850. 5 wt. % and in particular 0.02 to 0.PCIMNL209/050116

It is even possible to prepare emnul sions conprising a
(1-"3)-b-D-glucan in an anount ?Q 0. 005, preferably
0.01, to 0.02 wt.% and 0.005, preferably 0.01, to
0.015 w.% According to the fourth aspect of this

i nvention, the present invention relates to enul sions

ihediRFhRbus iyn%rer%ﬁlh%fmﬁhe (1-"3)-b-D gl ucan, which
conprise a ot o AT ol 1 e Y fying agent selected from
the group of betaine glycines of formula (11) and
chol ine derivatives of forrmula (I1]) which are

di sclThsdiupensmplevdinghe P@l.ub%%mdzf ¢ PESpY ipygntion may either be
%%&@{l'r‘an%%ﬁ&{sydﬂ;& gg%%tﬁi }%I%dﬁgts uﬁﬁr 0(2 ofrl;'%:ﬁgycgg)pedla of

he t ot wei ght
éﬁihehﬁcad)ffeclﬁimk)@mﬂmhrﬁd d‘?olc&,tpagm &8% 43 f yi ng agent is

preferabl&/ Ogh tEl_ﬁldo 0 wt based .on the tota

wei ghthCBf i 0 et r?SH%CttS’ifﬁ%%Preéslﬁtp‘}}%‘?f% [%Gn1t %BF%*’“S bituminous
; 1 %

{Bgrﬁi 9&1})&1901% C&Tg%e ﬁ%r@éﬁ?%@arpfﬁgﬁ Eﬁlkaluﬁt Qf 8405 to less

% yet l'y 0.0
\l&lllaﬂ% 1 yet%ehasnd oortkee (it fveriglod qf tBe BRutstor() abd ‘ptef%ahhd) Dhto 0.07

Rt pmarharciriabutt 0] AR MR Thien P PetCRlY: tese cmulsifid
[
S, LASSIERTRAL L AHER, OB B B L i
amolugi 0N6.006 0. E0Nngt.Yd) encratpreftiadlye00DS ité Yidig \aig%mbasied on the
based on th

n nmount about 1 to about .20 W . %
Sebyrsgs @;ﬁ%@ g f%l ér?Fﬁ ragsh acceiding ﬁ%th(IS_L?hl@)aSBecrbéﬁJ‘Béﬁr“C“lar
p?ef@t@e@%k‘ﬁ‘%heotglt&n%ust Bindd an%ltlgﬁ%%gs /R éo%rfs@taadlodegradable

wei ght of the emulsion. Preferred ranges of
catulsofying egant stltgted drongent gerup @)n@mtullg) oi(be(ammt es%rs according to

a?ﬂe}ﬂ% ?ﬂ tgﬂ efih%}@]t, Zle %Argﬂﬁg%té’lg?fg,s %&gi 1{1% gw? @hn g\l}Lﬁonventmnal

réﬁ{u@sug;ﬁ g%reﬁ[@!y 0.02 to 2.5 wt. % yet even nore
preferab 0.02 to 1.0 wt.% yet even nore preferably

0 02 AC@O ligg i e GAR aspegar tthe irivantionop relates (@ bigumdgous binder
£ %p V\%l.[lg)?s crbigpgg‘?n(%% 1{1(#6%??1(%)?1 %/i\%)?eg %ﬁfgﬁc 1?1'% ea%érﬁ 119 cgr%lb}ngttlon with
a (1-3)-B-D-glucan, said emulsions comprising the cationic emulsifying agent in an
amount of about 0.01 to about 20 wt.%, based on the total weight of the emulsion, and
the (1—»3)-B-D-glucan in an amount of 0.01 to 50 wt.%, based on the total weight of
the emulsion. Preferred ranges of the cationic emulsifying agent are 0.01 to 10.0 wt.%,
based on the total weight of the bituminous binder composition, more preferably 0.01
to 5.0 wt.%, even more preferably 0.02 to 2.5 wt.%, yet even more preferably 0.02 to
1.0 wt.%, yet even more preferably 0.02 to 0.5 wt.% and in particular 0.02 to 0.2 wt.%.
Preferred ranges of the (1—-3)-B-D-glucan are 0.01 to 5.0 wt.%, based on the total
weight of the bituminous binder composition, more preferably 0.01 to 2.5 wt.%, even
more preferably 0.02 to 1.5 wt.%, yet even more preferably 0.02 to 1.0 wt.%, yet even
more preferably 0.02 to 0.5 wt.% and in particular 0.02 to 0.2 wt.%.
According to the invention, it is preferred that the bituminous binder is selected
from the group consisting of paraffinic and naphtenic bitumen. Preferably, the

paraffinic or naphtenic bitumen have a penetration in the range of about 10 to about
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bi t um nous bi nder conposition, nore preferably 0.01 to
2.5 wt.% even nore preferably 0.02 to 1.5 wt.% yet

wer@n/1mssL preferably 0.02 to 1.0 wt. % yet evRCI/ND2©9/050116

preferably 0.02 to 0.5 wt.%and in particular 0.02 to

0.2 wt.% The enul sions accordi gg to the present

i nvention conprises preferably out 25 to about 75

wt . % of an aqueous phase and about 75 to about 25 wt.

% of an oil phase, based on the total weight of the

T80 i o RUTLIT RSYEr BTG IRAS R fboTi) B LBTER20 107
enpl oye Phe Seiu SI ons of >t I'nvention may
enhher be straight run products or processed products

(cf. Kirk-O hnmer, Encyclopedia of Chenical Technol og

4th Becording to the PrpagsInBYon, tho amoucafdhei( g 31-8- I?ﬁélcan used in
tbhtltugnqnggfg%ge goﬁlggsﬁoﬁg?{]éuchrmgmhlgk n11{;1%0§1 MGt Rinous binder

m nous

(cdmpd}itionB-dgks @@d’énhﬁllﬁ@oﬁﬂ@c&iﬁtan@ﬁs @a10R8s thanl t@8 $nibhAdm amount
0.1 w.% based on the total weight of the emnul sion,

SAWPIied ik thgtinyention that ¢ disalosedn b eA09%0er e pr ef er abl y
0.01 "Ith 'é@rfb% iofais§? eJr:ﬁ{f'? 'ggl'ég oPLBH L AR Wbituh{MaS Ee. b1tumen having a

emul SI I'tum nous er conpositions cohpris
@kné‘t&)wb-oﬂ)—agbardmlg tasASFEM Dé€97azi:hz»ue 1061 187 rmmmrnlbssoﬁn partlcular a

005 to Q % nore preferably 0.005 to 015
\men%aﬂsasﬁd%ﬂmén%toaﬁb%. 55 %lhén éﬂ%ﬂuéqcaﬁmgm@ulsms of

rb?tﬁﬂl%u@%&feg'ce FpbGtibid Banh ﬁﬁjl %@& sﬁ‘)‘%@% é@abmty In contrast, in
particul ar preferred when t mnous i nder

tlonpesiplésahsdlioed imbf W&mlﬁ“mlda@gblad abbmen are employed, i.c.

i fyvi . t t f t i SLJ ..
P Rt B RO Pen GERBR 4F s 008 B0 R 187 bl Whgseas s
QaidethadisithiMét hy@fig acs& At ntia the rrﬁlihlé@of 51ty 500Yhccording to NF
conventi onal enul sifying agent s. According to the

landarddsealdrt) ern hetsednvention, it relates to
bi't urﬂ Q?%éva?lta%g%&f&s?gpe%ﬁ bopu%il %Oér??ul 1?‘?'89 QO@PHQ Ylgnhfuhd bitumen is

blodegra i na

(Hat " B¢tting QLUK 20 el durﬁﬁdé ,Swettisg Cofrprindddngsphblk layers and the
catl oni ¢ emul sifying agent in an anount of about 0.01
cealatssee lobipmey, drgplstsd odarm Rehommesncans icghtrewt filhis less than for

STHhRh Wruid from softer grade bitumen. The addition of the (1—-3)-B-D-glucan,
e.g. scleroglucan, allows mixing of two types of emulsions produced using the same
emulsifier. Hence, a so-called bimodal bitumen emulsion can be produced in which a
relatively small amount of a softer bitumen emulsion acts a coalescence agent to
increase the coherence and bonding in the bitumen film. The bitumen phase in these
bimodal emulsion may consist of 80 - 98 wt.% of 10 - 20 to 70 - 100 bitumen and 2 -
20 wt.% of 100 - 150 to 260 - 320 bitumen.

The bitumen emulsion according to the present invention may therefore comprise
a blend of bitumen emulsions having a different degree of penetration of the starting
bitumen as will be disclosed in more detail below. It is preferred that the bitumen
comprises a blend of a soft bituminous emulsion and a hard bituminous emulsion, i.e. a
hard bitumen is used as a starting material for the emulsion having a penetration of
about 100 10" mm or less according to ASTM D5-97, preferably about 100 or less to
about 10 107 mm, more preferably of about 60 to about 10 10" mm, even more

preferably about 50 to about 20 10” mm, and a soft bitumen having a penetration of
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the (1-"3)-b-D-glucan in an amount of 0.01 to 50 wm. %
based on the total weight of the enulsion. Preferred

WO 2009883864 the cationic enulsifying agent are BCONL2009/050116

10.0 wt.% based on the total weight of the bitum nous
bi nder conposition, nore preferably 0.01 to 5.0 wt.%
even nore preferably 0.02 to 2.5wm.% yet even nore
preferably 0.02 to 1.0 wt.% yet even nore preferably
0.02 to 0.5 wt.% and in particular 0.02 to 0.2 w.%

of ; t

B S ophoh 288 o Bk SR S TR st fon avou
00 @e rabe@razosior'i mm, nmiré @re{ﬂér@f)l@rc&hhyreahﬁﬂ.aﬁdmt 206 wvab&(ot 220 10
even nore preferably % yet even nore
FRIBF BYAhMPIY Ptﬁfer@blnat@uwl6%to w@@ufe%(h 1HDrIEmp e g} preferably
% %r%ﬁ% Dwriotth {?oatﬁda E(HJL Bﬁlﬁﬁléﬁ:% Ahafd l??untl&l 1(1)1%1 e WMnelof 1 to 30,

Ing t £6 t he i nventi on, I's preferred that the
mdre: prafeablybn tttdaaangesofsleﬂoekﬂt ed fromthe group

consi,st of paraffinic and napht eni ¢ bi
Pr ef ésab?@P SHARH FIHIS OPSROIRT §ht eUBPELRB IRy & (gresent,

REJIE LT ﬁﬁxbéi’ﬁ]eﬂt e gﬁ aharégﬁu‘a{loﬁ‘b&lﬁhlqhgs ﬁg)sumgit?’é(ga@&lt layers are
nm accor di ng 7, nore preferably about
tfwlljab@medzcngﬂl@ v:uthmnt am miattmengsnlaﬁqtmt pleserer, it seems that good
NV i.on nt ,of the S
SONERE ST PRI Slnet A onbrtee Lo e TR dRER prgh tinked
Qfith frdr Bohd 83 HSH. Bond €J cra@aAPRSkdrs R $adiflasns@1s 288 khak kitess into
not occur and is far |l ess than the m ni nrum anount

éhredeslyingnlay ereanidnfuhenngie toghe wholdiof glageraent| srugigre. To achieve
‘12 %uis%g(? glll%l‘[ #)QPngﬁe{nl%n e&!‘%ﬁ}"%ﬁ[@ %%elt}h?np%?{’aanp However, up to

trve
mlemptersatt,l ﬁm spefcﬁamon dinfig ekiots ASTRMdDD- (B¢ raipﬁneti abdQachf}vdble shear
mm or_ | ess, particul ar, a penetration_of 100 10 1 nm

sEermbat 2 ng @f nowmtﬂwﬂalaﬁﬁﬂéé{l%}%@%@omagp%s of
bi t urpﬂor}ﬁé’e%ugé g%ﬁeﬁ%ﬁ it dr Sy hiings %?tﬂe@l{h@é’ﬁg layer between

storage sta In contrast, in the exa
disrltdseds, ithe idSczBleazLﬁuﬁlsﬁtesmayl Bearsud. sInfthlabdsea tdosibotesile test is

ar e enp l o @ i sof t..bj tumen havin enetration

PRrTpRG o0 of 1 X cYbBirEAC s MPIoy58he teRoES foupd hat when
$@iddr E%E HRLIABR ﬁ@ﬁ'tﬁ@ sl‘?eap EN8LS Al O uked sy han@etref test are
5 to 500 (according to

higher than for softer grade b1tumen For example the shear force when a tack coat
made out of a 10 — 20 bitumen is about three to four times higher than when a 160 —
220 tack coat is used.

For surfacing dressing (or chip seal) emulsions the addition of elastomers to the
emulsion bitumen phase will increase the life expectancy of the road as the mechanical
(elastic) properties of the binder are improved.

The bituminous binder compositions according to the invention therefore
preferably comprise an elastomer. Elastomers are usually added to the bituminous
binder composition to improve properties, e. g. rutting resistance, of the bitumen. Also
cohesion of porous asphalt layers is improved thus reducing the degradation thereof by
ravelling, i.e. separation of the aggregates from the asphalt surface. Finally, elastomers
are necessary to obtain a strong, yet flexible and sufficiently plastic binding material.

Although elastomers are sufficiently compatible with bitumen, they can be detrimental

to processability in that they cause too high a viscosity. In some cases this requires the
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standard T 66004) can be used. A disadvantage of fast
br eaki ng bi tunen enul si ons conprising hard bitunmen is

W@ bav/1vwa8s4 i ng of dust on road surfaces, wetti nBCDNL2009/050116

grinded asphalt | ayers and the coal escence of bitunen
droplets to forma honngeneousnigherent filmis less

than for bitunmen enul sions fro of ter grade bitunen.
The addition of the (1-"3)-b-Dglucan, e.g.

scl eroglucan, allows mxing of two types of enulsions

. ' i fier. Henc - | -
BRGNS L5 TR SIS0, o AR i

o€ tat dlv@bies iRl winmeH aref tha psakteiig bid appica®onibSihodituminous
acts a coal escence agent to increase the coherence and .
K Rempasitieg Hptetrhin the glastonricls seleqivd ATqsm disegropp consisting of

e T e R R

tEQldno-126i/1enc3@i@ nbi dopratym eFheb utiatliimerstgned esd driock copolymers,
ccording to the . present. invention may therefor
B iene atmens: turteridte BP Sk EAPIRTES: 5h CRGYYFGe giblock copolymers,

%o?f&%%%el@&'b??etfg trP08k @b A &fs, W retnéfhlel i8lock or triblock
bi tunen as will be disclosed i'n nore detail below It

icopgyetesr mey ochat int tnerfiolagmenh sbapesrdssesr-shapéde pdlyofersawherein a
soft .bitum nous enul,si.on,and a.hard, bitunnous )
Shr b e e R R oS i< Do L U Qe pyepging process
RfvRsveal acﬁ&rdir%h@ RS iaitiog, B iPpraEtirad ki thE elastomer is a
about 100 10 mm or | ess according to ASTM D5-97

POBMaT 9 Byeiib BUMPTIVNE bro pdisesnt, @pLBRAIlY substitoted betadienppaits such

I f 6 t ey
05 SHBITEL o LnPRbly OS8R, 3 gt YR B
BiykreHEERut At cAgyr@nd 8 itdd dkatttpdhyntdr D ise pichantyadiewlib1d 00 cdfdlymer or
1 mm according to ASTM D5-97, preferably nore than .
bYW TOPENCABEERS Jidocko lefpehmeioarey pisterbly) Yhepglastomer is a

grgfg{f)gfrag%ﬁg AP QUL 00t 24idROY AL giblgckltefﬁrﬁl]){lﬁé_liﬁgl I{ﬁ?féﬁléar because

about 160 to about 220 10 1
pif eicer gddd/ canpapibilg g svith bitumgid andiits exaflleat sioéd-chbsticupeperties. In
hard b%t men in the ran of

to a to 30, .nore

e PPy bindeh o MBI IOR LB 10 MoABisHl (M gaUeRee Slastomer
%Engtsegtﬁ%é?blleyergﬂg)sﬁ.[ usted wih R, MIFPSre®fably2¥s & 54 wt. %, of the
clastomer, based on the total weight of the bituminous binder composition.

According to the seventh aspect of the present invention, the present invention
relates to bituminous binder compositions and a biodegradable emulsifying agent
selected from the group consisting of alkylpolyglycosides according to formula (1),
betaine glycines according to formula (II) and betaine esters according to formula (III).
Most preferred biodegradable emulsifying agents are the betaine esters according to
formula (III). These biodegradable emulsifying agents are disclosed in more detail
below. The bituminous binder compositions preferably comprise about 0.01 to about 20

wt.% of the biodegradable emulsifying agent, based on the total weight of the

bituminous binder composition.
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nost of pavenent design and eval uati on techniques
assune that adjacent |ayers are fully bonded together

wowrabowssany rel ative di spl acement. However, i|iPCHENER®I/050116

t hat good bonding is not always achi eved since a
nunber of pavenent failures hav$4been i nked wi th poor
bond condition. Bond is critical 'to transfer radia
tensile and shear stress into the underlying |ayer and
furthernore to the whol e of pavenment structure. To

A X BibR S LR LB TRE FHIRR oSl RofanCe.  good
bonding 1I's very I nportant. wever, up to the present,
no specification limt exists related to the required

and achi evabl e shear strength of a range of road )
constlhaeresenisinygnionywbesved thabsivigesibhel (1To3nikds alugan-modified
tbﬂ%msegee%{[ulgigﬁse ﬁg&lﬁreo r lﬁgec%rnst%fi W h&? st%frec\t %le[ 1%%9%?1'1%? between 50
["ayer between asphal ayers, hev's8ocal e Lelit ner

288 700@NFlrcheus b, additivdyi Bed esitalbilibosdiRreationisichaildi@s) like tack
is perfornmed on 100 or 150 mmcylindrjical test . .
sanbrBylsiqpeand, Geniet dropyingE g oNth shoHE getu e tegely stable at

. e M 1 .
PRI 08 131 S LCER, A0 EUSRA 4L s
hlictevioention fed thesx adpitiecs eordhe@raskue aeconktant gudlay kudogprolonged

made out of. a 10 .- 20 bit n s about three to fou .
tsr%ge-hélgﬁ_éwt ¥t waérfoan@@t_ih%@@ YRERh Ly 35s0436B4ed in this
FVenfith 118Gl FeGHieSd BYn{RAnCHoB iR 8dchsBMWheh Qlted RE 50°C under

addi tion of elastoners to the enul sion bitumen phase
weidic ¢gomditwas el tihmdidafes the plectaniizing tiicdiof thegublmecahiagde is more

mechani gl ﬁeLastiﬁz %iqgerties of the binder are
Pﬁ%?%@gﬁfm%@?ﬁ?mﬂ Aot Bffider conposi ti ons accor di ng

t o t parthBvedt) e idReioed RHve RhRINSIABY Yha€ OART Ve$ s@hll amounts of a
el astonmer. Elastoners are usually added to the

o1 drPrbtgludainrdesulbonplasiathiove 2 sighigre\eélcpt @ple siabdity eWithout
. rutti esi stance, of the bitunen. S ohesi on.

b i bEuL I M) BeRtesflt iniGnuisaoning BSuET AR Bism of

dRBIAESH Smnbhes &gflaikdd HRY Pokdifle indreRe of eRAMyIdBMaic frictional

t he aggregates fromthe asphalt surface. Finally,

dhrget @eRS qr éhondewsarglobyeolsirgenthy igkepge ¢légct at these low
fcloﬁe%inglat?on%qg nec'gtﬂgfilg&isﬁﬂh! Xn %lvg’? }nio?e 81r81%11'11§ ogs%gs%ntiioﬁ lWas that when
a (1->3)-B-D-glucan was added to the aqueous phase of the emulsions, only a very
small portion of the polysaccharide dissolved under the experimental conditions.
Industrial grades of (1—-3)-B-D-glucans have a purity ranging from about 20 to about
95 % and it is assumed that the impurities present in the glucan polymer do not
contribute to the observed stabilizing effect of cationic emulsions. The undissolved
fraction which contains most of the impurities was subsequently filtered off and the
aqueous filtrate was used to produce a bitumen emulsion. This emulsion demonstrates
the same storage stability as a bitumen emulsion which was produced from an
unfiltered aqueous phase. Obviously, both emulsions demonstrated significant better
storage stability than an emulsion produced without any (1—3)-3-D-glucan addition to
the aqueous phase.

US 5.246.986, on the other hand, discloses bituminous binder compositions
comprising a thickening agent which comprises at least 40% by weight of scleroglucan.

In these bituminous binder compositions, scleroglucan is used as a thickener, i.e. that
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Al t hough el astoners are sufficiently conpatible with
bi tunen, they can be detrinental to processability in

W@ b@v/113884y cause too high a viscosity. |n sonePCENE09/050116

this requires theaddition of solvents and/or fl uxing
oils to lower the viscosity and go i nprove solubility
of the elastoners in the bituneﬁ and the processing
and application of the bitum nous binder conposition.
Preferably the el astonmer is selected fromthe group

%gpe IB%{ EL% rggsté%hﬁnevdé&\f f%@%&ucigll%%s or}elgl‘?Ummous binder

enes ene- ene copoly

%bﬁl}bbﬁﬁ@nspH@mékf&ﬂﬂreqﬂr@éﬁt meaﬁbﬁénﬁwés surpuilagluy&mxcsﬂlw @ns3)-p-D-
bl ock copol yners, butadi ene-styrene-butadi ene

tefuashsukh sdprokipeen gnhar@ebﬂléﬂetrytsgﬁr@ﬁ@hm bf @gklsions of bituminous
r oprene n QRpr e

%%chelr ¥5‘§1|p8s1t1 S5 Wh%]h {ﬁ% F‘b it erecPsetoi)a]g La%coﬁ gp9 rahrelrn%lproved

RBdar QGB1Nty.I N nnrphologlcal shapes as star-shaped

pol ymers wherein a cross-|inking agent. such as divinyl

benzdie biymeRanyysianiaacQrREeHAADE BEPER! IRYeioaCegprises preferably

UG8 10 ABGRISUNA ol Bl BNk IG5 bl 253196 of an ol

at t [astoner "I1s a or a resin
pbager basicd gnttlwmto&dim@nnbf tho ﬂ»ﬁtumnalehyalmbmetelm that oil phase is made
such as r ef er abl

e un| ] sop nost
Ltwh? EW@% ingSitgamRee 1o LxelPeh o en R Coflo1i] heapparent to

I SHHEERSkiPL aF! 'tl?é"%'t ShatRE Slltprh'ag)é Rak He%ﬂ%?hbﬂéﬁbor%m as will be
I soprene-styrene di bl ock copol ynmer 0Or

slusyloeﬂém momr@tﬁel bﬂkw dﬂeretprﬁibtab(bk tlueelvlpmlqumnulmm pecording to the
i ene or

BESPa v Pacr ORE S FPuRe. [ Eb R W BERS Agiehs fnase and about

Banit WLt TEGaYser & ofl Prise, good conpatibility with
bi tumen and its excellent visco-elastic Fropertles In

t he b&chrdlnwsamﬂﬁtreﬂardﬁﬁfﬁ@mdtqr@bpda@@m@l g nresempénvention, the

1 t i ' h e
B oGPk DB 8T LB PSPl g L Sl urcn
tahé a&iltaﬁieﬁrmmls@lﬁ&ﬁdpt@’mg heoft bttalhleﬂvairgﬁlltswﬁi cbmprising such blends
bi t um nous bi nder conposition. According to the

davethe pdyanseerthaidesires nsprasRfcan souhtica@inefie present
: nveg{l'tbl‘?)gtggf;elglge&‘?‘%fﬁ)ﬁs Q&&g&%g%’&ﬁh@&%{ II&%HRQI?BICF ﬁly comprise

and e enul i ng agent selecte

tnbet ©ribe Pl -oonS-Bidlugnait leaalskgrﬂepmhylgify1®galgdﬁ$emwfd¢mghe group
to formula (1), betaine glycines according to formula
cPnyistigPlisatofi g satiie Menaee PH pPRGheterie emplyihying agents. Preferably,

the emulsifying agents are selected from biodegradable emulsifying agents. Such
biodegradable emulsifying agents may partly or completely be based on vegetable
feedstocks. For example, emulsifying agents that are partly based on vegetable
feedstocks are products obtained from the reaction of synthetic polyamines and fatty
acid derivatives. However, the invention is not restricted to biodegradable emulsifying
agents which are partly or completely based on vegetable feedstocks as will be apparent
to those skilled in the art. Synthetic chemicals having the same structure as the
biodegradable emulsifying agents disclosed herein which are partly or completely
based on vegetable feedstocks are also included in this invention. Although these
synthetic chemicals are produced via chemical synthesis, their structure assures good

bio-compatibility and excellent non-ecotoxicity. Emulsifying agents that are completely
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Most preferred bi odegradabl e enul sifying agents are
the betaine esters according to formula (111). These

wheredessadabl e enul sifying agents are di scl 0sSeRCT/NL2O9/@50116

detail below. The bitum nous binder conpositions
preferably conprise about 0.01 o about 20 wt. % of the
bi odegr adabl e enul si fyi ng agent, based on the total
wei ght of the bitum nous bi nder conposition. The
ermul si on of the bitum nous binder conposition The
resent | nt er e . [ '
BhSRSH yl Y R RO LY Bl AL DR S TEP S b 85 agogroadssar,
obtH iesEpoansiitantiondies hetcor.ed at tenperatures between
50 and 700C. Furthernpre, additives used to stabilize

aci dite> edtli’oM 4 dsslnsss dhg nopji cregpwl stiyang ageinisigide group of

. ' | sions, should be sufficiently
g%%ﬁ%&éﬁaﬁgﬁgﬁfggﬁgbﬁyi;ﬂivalues at tenperatures
bet ween 30 and 800C to avoid the deterioration of
these additives in order t%Ell s§%ée constant quality
duri ng prol onged storage. ?H i Qb Py it was found
that the pol ysaccharides as described in this
invention do not result in a significant drop in
vi scosity when stored at 500C u@dder acidic conditions.
This indicates that the stabilizing effect of the
pol ysaccharide is nore or |ess constant during
piiRtangedis Sahodllaﬂegroﬁ_'[?l hbias F0ice24 thi®oh RVAR, BCsishavkylene group
denpnstrated that only very small anounts of a _
(having -t Apagionademasnsl & i 4 jagenide eoupdiav ige @ 6 carbon atoms, b is

Lani ficant eff t.he Ll ty. . WA : [

s g p Bl BP0 BOMAPL b ef bl B PR Mg e 1 10 6.
Peshiablys i 910 @idabid & ghicoanresdnfOrhdodk @xgbap megteliyatdy linear and
possi bl e i ncrease of the hydrodynamic frictional . i
eYCdionally eRyLYR upHe typs Fﬂfé?]n'@‘i“ iy dewble ppreds. tAvgts disclosed in US

tehi 1&R0i g nﬁfnfblgll‘:(gf s%}:]chtahﬁé Errcr)lél ¥Yi.%9£19§5]Et_raﬁgt.icgggeéévalue.

negl I gl b y sma even e sur%l sing O ervati on

was Hestinasnhafofiuladyle N D-GIHE0 Wds thedateguatandityeN-(CH,),-X"
aqueous, phase qf the epulsions, only a very snall .
ﬁgP]PPWSéf-et‘iﬁ’é“ HOBS R ER SFHALC gioyR 3% 8B il eroying close distance

PORE EdRBIEA witiRR dht h&uld NEYShEhBY cAlc@IBStaBls", wherein X is an
(1-"3)-b-D-glucans have a purity ranging from about 20
tanloabewt a halide, a sulfonate or a phosphonate. However, since N-quaternised
glycine (H,N-CH,-COOH) is betaine, compounds having the formula MesN™-CH,-
COOR are in this document indicated as “betaine esters” or “betaine ester derivatives”,
despite the fact that they lack an anionic group.

Choline has the formula MesN™-CH,-CH»-OH and the esters thereof are in this
document indicated as “choline esters” or “choline ester derivatives”.

US 2007/0243321 discloses cationic emulsifying agents of the group of betaine

esters of formula (I1):
X(R*);N"-C(R*),-C(0)-Z-R’

ey
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95 %and it is assuned that the inpurities present in
the glucan polyner do not contribute to the observed

wee@billiszd ng ef fect of cationic enul sions. ThePCT/NL2009/050116

undi ssol ved fraction which contains nost of the
impurities was subsequently filizred of f and the
aqueous filtrate was used to produce a bitunen

enmul sion. This enul sion denonstrates the sanme storage
stability as a bitunmen enul sion which was produced

f ' | :
3 L ARERE BONE QUSRS BN g 8D rvins 1 106
s:h@bnlatdrys tRidp eﬂmeremdk@ge@mrrarlﬁféuﬂeldbr\ahtﬁwLHIkﬂrgtoup havmg 1to6

(1-"3)- zg}ﬁucan addi tion tq the aqueous phase.
53@4?8 a@s@S ctther QERNHL.HEAR ™ 137 Eoupying amrﬁa&%c Hoen - my1,

&)ﬁ f o QURAR!ihd Tglpﬁ]i)&‘%%alﬁ%tl %b%n tchlﬂF %Bfg&kg WAL n < 12 and 0 <

COﬂpFISGS east

sle;kez Otk @yl bibuphesgpridick s %Oé;h‘ib&l B@REs, GOMRPSilsol MRS, a cyclic
scleroglucan is used as a thickener, i.e.

staetaeel andoghyrehide mee dades h@ﬂ@@amrs&:@éwgd wemithe group of nitrogen
arr@lsmns of bitum nous bi nder conpositions. However,
Ne predent inventors have surprisingly found that

(1-" @th@*ﬂ@@ilﬁ&‘@d’ﬂel’s W€ foratile(10gintikide (i hiadetssd ihES 2007/0243321)
intrinsic stability of emul sions of bitum nous binder

Ao hase seMPRHNEH WHEEN £S1S 4 HOR PHRH\BYN & fepthgyte sulphonate,
Z)%laal%lhéﬁeysu %Q of Eﬁ?ﬁoﬁ} Egulgﬂgrﬁa'ie ﬁhi%g' é: gt&/ hali -EE gl)rgfe}efﬂ)g}?&lorlde

sion a resent 1| nvention
pr ef mao@s/am&m %cﬂ@eﬁﬁ&ﬂt(@ﬁ)ﬁﬁ(ﬁ(%-ﬁ (@HQ@@NG@H&CI (stearoyl
% of. an oil

se an out 25 wt
nglgt? %ﬂorﬂcﬁag ap tl‘[éluS t trgfttn%eﬁléogpqrm ISe#Gt-s g,]compound can
‘Mb%rb%'u@ed £Eeanoéﬂ1u1§’ilf‘ﬁ§§ aée%t HRAGiHP tdMe HR&AR 1ﬁ$‘€'ﬁﬁﬂn bi nder

onposition disclosed above. However, it wl
appaﬁ’%@t2ﬁ%/@$ﬁ364de<ﬂlsolwssd<ﬁ$tbsdoﬁ chaline ardtfaitttyaztmdhencbldosmetic

IpﬁO(ﬁt?ItSn(?%lé‘Ql‘gﬁlﬁé Bsc?f’lg%ﬁt[]eer%/lb X I :sgfegs 1@” to %%Vgeb&d (}?Fsa?c%vity and
Ry ﬁie%rtﬁﬁﬁq{-@(()g-(j—(t}qb?mg@%ﬁm WRYRM ROy C@YPhIk§ESroup and

about 70 to about % of an aqueous phase and
abaue haglogoide, ndraiparhosmateatosybyoer mathangsujphigaaic. Also these esters

AL 100 L8 BB CHLRY ocBE RS e FURATHARRRT T e

present 1 nven
Another group of cationic emulsifying agents are the group of choline ester

derivatives of formula (III):
X (R*);N-[C(RM,],-Z-C(0)-R’
(11T

wherein X is a counter ion, e.g. a sulphonate group or a halide, R’ is a linear or
branched alkyl group having 1 to 6 carbon atoms, p is 1 or 2 (preferably 2), R" is either
hydrogen or a linear or branched alkyl group having 1 to 6 carbon atoms, Z is either O
or NH, and R’ is a group having the formula CnHzn - my+1, wherein m denotes the
number of carbon carbon double bonds, with 6 <n < 12 and 0 < m < 3, or a group
having the formula C,Hy,11, wherein 1 < n < 24, If the alkyl group comprises 3 — 6

carbon atoms, it may also have a cyclic structure and may include one to two
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bi t umen enul sion conprises a blend of a bitunen
emul sion conprising a hard bitunen and a bitunen

W@Rwha138M conpri sing a soft bitunmen. Emul si onsPCT/NL2009/050116

conpri sing such bl ends have the advantage that desires

properties can easily be attainzg. The bitunen

emul sions according to the present invention

preferably conprise next to the (1-"3)-b-D-glucan at

| east one enulsifying agent sel ected fromthe group

%g&aéa?%ﬂrlp gelgcr‘%(f f%l?lrﬂlg 6r0%§t If gg%ocgﬁtrl 21?@ P)'gg%%l)r}c\%r’% X- is a sulphonate,

&t Ipsd fEryédhaage it sCar € saboacdlied sulphohdit,odiegeiadabhleyl group may
nuIS|fy|ng agents. Such blodegradable emul si fying

&gy ardyanshed and/rmanprsioseky o péerpit wwwgmraﬁp@ro -atoms
s@l%é’téa ackso élEEP N, §XRTRIy ah&?ge%lhflﬂ ngmg%%tﬁi EPa- 3R However,

partly based on vegetab sto re prodlcts
mbs@mﬂadxﬂmmmKﬁherreactlon of synthetic polyanines and

fatty acid derjvatives. However,.the invention is not
r est ﬁce%cgng 5§ Bieg 4 HRHANE OB At PRYISHY LM SRS ¢ particular

Fhése %@ESrhMngB %QME@Q?) MdQRE R %@F‘re‘f&{aﬁt Ws@pfc@&gﬁtyo%%atlomc
as W ll be apparent to those ski n the art

Smmddnfé’mg:ag@h@ ek sholine astpr tlhrevaslamea@mdmg wrfermela HB.

bi od rada | e sed her ei

o oy s o e BE Pl S AR B isitying agents
fa@&dfat@ﬁﬂ@fo@mla@l(ﬂq ahBG¢ITUOSd dnfird1fioF vieB¥@BLel ®Matural origin. The
Al t hou these synthetic chem cals are produced via

Chigetiie aﬁmglﬁﬁl’lﬁés@gem% hadeprding uiet dpengdas ulls agpoghisclosed in US

E'OBY t1 bf‘ﬂe E%‘[lo%tl %QSEJH% n‘&?gﬂ ?ccg %é(%ctlgh}‘drmulas (III) are

yi'ng agen
\b@g&!ﬂ@iﬂe&vﬁ@ ﬁdﬁi dokige aﬂi(Efadinteid@SHehcleﬂthb!ﬁ datidnit énfiBAfying agents
and US 2007/ 0243321, both |ncorporated by reference
i Righly bigegraglabic gad argi thene e desined (97 irppmgntal reasons.

emul S['h%%hﬁ@rgl@%ﬁﬂﬂﬁ%l&é%@&& &%E’dl?é Vﬁk&ﬂu@@%ﬂg |n¥a%70[% ﬂ%ﬁared by

of formula erein
akkighs greduplshAvtogirg tooa Adstcarthod afattyscidR’ CéO)a)H or a suitable

| Kyl ene Vi ta 4, car and Z
et S Srra TR 16 g BB O3 € e iR a chotine
(choline per se has the formula X(R’);N"-CH,CH,OH) or a choline derivative

according to formula (IV):
X (R)N-[CRY,]p-Y
av)

wherein Y is either OH or Cl and wherein R, R* and p are as defined above.
Alternatively, a fatty acid lower alkyl ester R’C(O)OR’ may be reacted with
(R3)2N-[C(R4)2]p-OH to provide a tertiary aminoalkylester of the fatty acid, followed by
quaternisation with an alkyl halide R’X (wherein X is chloride, bromine or iodine) or a
dialkyl sulphate (R*),SO,. Alternatively, an alcohol R*-OH may be reacted with chloro
acetic acid (CI-CH,-COH) or a derivative, such as chloroacetyl chloride CIl-CH,-
C(O)Cl, to the corresponding ester followed by reaction an amine according to the

formula (R*);N, to provide a betaine according to formula (II).
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an integer having a value of 0 to 12 and a is an
i nteger having a value of 1 to 6. Preferably, bis O

W@rw9/213884 a gl ucose residue. The al kyl group iBCT/NL2009/050116

preferably linear and nmay optionally contain up to

t hree car bon-carbon doubl e bondi As is disclosed in
US 6.1 17.934, the nunber of sa charlde groups, i.e.
a, is a statistical nmean val ue. Betaine has the
formula Me3N -CH2-COC0 . In the art quaternary N (CH2)

-X C%‘E@gﬁj&%ﬁt 1&1 erﬁion t?ln;%f&% Il gﬂé a?gs tg Ctﬁéthgﬁ] Ifor t% ?ﬂeg)aratlon ofa

and an ani on f Fom e

whblMdbswﬂaeﬁwtﬁeub@)r&hg t@ el dm).cal led " bet a| nes",
wherein X is an anion, e.g. a halide, a sulfonate or a
phosphonat e. However, since N-quaternised glycine (H

NCH -COCH) is betaln hawvi she formul a
Me3N - CH2- COOR are |§(t1ﬁ1jl)§p$é£@§ré%t2 (t@%l%at ed as

"bet ai ne esters” or "betaine ester derivatives",

despite the fact that they | ac n ani oni c group.

Choline has the fornmula Me3N - I -CH2- OH and t he

esters thereof are in this docunent indicated as

"choline esters” or "choline ester derivatives". US

20010 243821 coinder vges.gcat $ub1vh0¢1af@ngnogp foy ianbalidge B¢ sis of linear or

Ry HENR, R 5P E R b B Ll g  car o

%hﬁiéﬁed R&yl sroap hhigar 0% drwrchessal kyll ordr, UR chavi 0%r NH, and
6 carbon atons, R4 is either hy rogen or a linear

& lﬁraag@hlédlaamgythegfoﬁmplah@nﬁmg Iyt oWBCIEHY BoAcrateric umber of

fc%rbﬁ:rjtcgr &qaﬂlélﬁl\lj)o’nﬁ? WHhRg J5 nZg cfj (5) <21%a1\e/§85] ,tg\ﬁéer}ﬁm ng% ?lkyl group
@ﬁm@@dﬂ@oﬁasc ar &elc dedibhee Qaadsptlowa 3}h ifcludbs die 8dwl hdRroatoms

t he al Kyl group conprises 6 carbon at ons,
|S@le¢ﬁa§z frgnsidicigaeup @f myegdnandtoxyseruy Berpsdd ﬁléfyl gliogp @@l@pﬂses 3-6

%QIE%r 85 %S hﬁér&%"a?tfﬁ[%xig lc%&‘%)tggmi &{e@{)gﬁ I'léﬁ‘lo pH or Cl, is

en and ox al ne
(rdadc)edl wich & dieo l(nﬁ@ibrldzltii@ aes@dinigno ﬂﬁnamawms 321)

X (R)N-[CRY,]p-Y
av)
wherein Y is either OH or Cl and wherein R, R* and p are as defined above.
The present invention therefore further relates to a method for the preparation of
a choline ester compound according to formula (III):
X (R*);N-[C(RM,],-Z-C(0)-R’

(111

wherein X is a counter ion, e.g. a sulphonate group or a halide, R’ is a linear or

branched alkyl group having 1 to 6 carbon atoms, R* is either hydrogen or a linear or
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i ncl ude those conpounds wherein X is an anion other
than a net hane sul phonate, paratol uene sul phonate or

W@ 200phtasssul phonate Anion, e.g. a halide, prefRCENL3009/050116

chl oride. US 2005/00381 16 di scl oses CH3-(CH 2)

1 7-C(O) -0 (CH 2)2-+N(CH 3) 3Cr (?Qearoyl chol i ne
chloride) and its use for the treatnent of certain
di seases. This conmpound can al so be used as an
enul si fying agent according to the present invention.

;nggﬂgcp L %9?%%218%2&&60153(5 6ecsatr§ornsat8£1s CE L | Rf ra(Bd rfﬁht Ynd Ris a

s an cts conprising suc

Eheupe i tiy oramilad CLEHave.h axzﬁeedsmqndceenaoatsl thd: tnylrrﬁuﬁﬂ of carbon
have the formula RRC(O-0O (CH 2)2-+N(CH 3) 3X , wherein
Raxbgn dowtde bandsy Wilréoup <akRcemd 0 s nu< Rarberei e alkyl gioap eptionally

Fl)lh%) 3 Bgcﬁc anrug&%é( 51?({ 8%%naff‘3§dl*f‘11ra%§ ?hg H) %t ﬁet%ﬂt%&stsgl%ét%d from the

teouphef pitreg@Nind Sxghivalien s%itoalntgzr gl@)lh@w[@n@frls%ll% I-O@ic@rbon atoms,
enmul si fying agengs are the groug{of choline ester

Jdrergaeicoegowtd RoPRumaierqin Pyis Ox 15]331ﬁ+,_1;[rgf(e]:§bly O) is reacted with
%L?drﬁ’ a%eFrF QEM A-¢hl-kb, 14’2%? %hﬁ)af)%éﬁylat&gf?ﬂﬂé 1-Cren JC(0)Cl to the

onat e group is a line
laoampbedimglektyf RYPaL(®)HEN -6 fdllobed Byaeadhion oﬁta)drsstelmn anide with

1 or . ref erabl : oge
|ar1r?éla1ne&f°%ﬁda%Ffé@ea%qzmulagﬁiagﬂ,h%@?w@ % R b dhe meaning
Ml APBed s €ither Oor NH, and R5 is a group having

the formula ChH2 n - m+i, wherein mdenotes the
nurrb&rheosﬁn@lardanmcqmdb@wtodtdi@mresmnds¢ntwwlt mag beusetlor surface
%%‘[}'rggs Q?indg g Pa%ﬁrs er r‘gg)}éu?;?e C%H%)eo(gogzelﬁfmgéglﬁ tlln’déemi-dense
©84(6@ haddrRNBwhith afé&)élcabaﬁsoom&ﬁb@ cyclic structure and

may i nclude one to twoheteroatons selected fromthe

gr oug hefenmilsiopgepcaidtngoRythe presprervintipn myshe fsised aneynthetic
'nlle‘térﬁalfwﬁ{cﬁ | elgsehh&tte{a;é of tﬁ?ekl% u%en/mpfﬂgasre"gg%aflpkgxample disclosed in

ere n

kl]‘Sﬁﬁ(ﬂﬂV@dOﬁ)&Y/ Gicoipayat@pby ﬁdf@dehge lhreelhnIerd’rumlzﬁd sih dmlilﬂswns have
more het er o- atoms selected fromOand N. IfXis a
ﬁe{pyvd:é)loqrtan@ SAMPHSS pzﬁ@,ﬂrﬂng @b hgving gitotal gontcyg of naphthemcs of 35

oW, by weight, based on the total weight of the naphthenic oil, and a petroleum or
synthetic hydrocarbon resin, wherein the ratio of the naphthenic oil and the petroleum
or synthetic hydrocarbon resin is between 10 : 90 to 90 : 10. Additionally, the
naphthenic oil has preferably a kinematic viscosity (100°C) of 20 — 150 ¢St according
to ASTM D 445, more preferably of 25 — 120 ¢St and most preferably of 30 — 100 cSt.
Furthermore, the naphthenic oil further comprises polyaromatics and the content
thereof is preferably less than 10 % by weight, more preferably less than 5 % by
weight. Sulphur content is also relatively low. It is preferred that the sulphur content
according to ASTM D 323 is below 5 % by weight, more preferably below 2.5 % by
weight and most preferably below 1.0 % by weight. All these data are based on the
total weight of the oil. Also, the naphthenic oil is preferably very light in colour.
Accordingly, it is preferred that the naphthenic oil has a colour of less than 100,000
APHA as determined according to ASTM 5386, more preferably less than 50,000
APHA. Such clear and transparent oils enable the use of amounts of pigment that are

less than usual, e.g. 1.5 wt.%. For example, if an oil based on an extract obtained by
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it is preferred that Xis C . According to the
present invention, cationic enulsifying agents, in

wW@a0wiieasbar t hose according to fornmulas (11) apdr/NL200y/050116

are preferred. Mdst preferably, the cationic

ermul sifying agents are the chol'pe ester derivatives
according to fornmula (Il11). Bas& materials that are
used for the preparation of the cationic enulsifying
agents according to fornulas (I11) and (I11) are

OB R R LSRN B BB o PG 10,00

A RSB ambutiS (3@ APHIR k. at Thest Qatt. WNEacterow sélbyt erfulsions
agents according to fornulas (I11) are basically

Y] AR HF OHBFYchers el Bt apdddagdenefiettd Tattese
catl gi %rrﬁﬂ@f!gfs' J&b@gﬁ@gg& Prefirdt i\ GbY nﬁ?gﬁﬁgéergcggﬁ)lgﬁe a wax as

and are ther ore or environnen
Théorcatanoplic oli sriutesi fnyUSQ (0§@99476adnmrpbiragdtly fefemuea herein, in

1] | be e ed by varj met hods. ' According .to..
artchsf Hiseitod FORCE Qv 4 o RECETY PGS 40 Sot Lot Fischer
@E&f(y%ﬁtdv%@h&shﬂ: caliRE PRIl 8& §Chl ¢POQ LAl€a PEN at 43°C,
R5C(OC, is reacted Wth a choline (choline per s e

lvapresded if B4l rmumaasdotRBIBNBYJRZTG2OH)ore thaa Schol | ne

deri yat i di ng to.f | V) : X .
() SREPRARRESI B g b Gin Sharuhs e thiusins msporgins o tye present
anénubecai te darack4isedss pliatve:. as defined above.
Alternatively, a fatty acid |ower alkyl ester

R5 & @ toREomedyrepreyverasidituaienvi 1) [(R3NEN-[ C(R4) 2] P-OH t o
i . t.i i | t .
For PhugaBah e Lo SRR VAR el P gl oty <o

(whehekh tKe bicakinlgandddes nbrm@oietRar090 hablihe&jorffe sability is not more
di al kyl sul phat e i{RS),ZSq 4. Alternatively, an_al cohaol
R5- (e el Shdhe Brakeg ndenisdstgmaendasepding fogNEN-EN 13075-1 (cf.

(2 e 3 SRR AR SEaBmEesEtfoe o N

f ol 1284&@d chyTab&as taf dixaamplaf epressedird P got wlddsenust be divided by
100%).

2. Penetration of recovered bitumen < 100 10" mm
Breaking Index * Storage Stability < 1.8, preferably < 1.5, more preferably < 1.1,
most preferably < 0.9, wherein the breaking index is not more than 120 and the
storage stability is not more than 0.015 %. The breaking index is determiend
according to NEN-EN 13075-1 (cf. Table 4 of Example 3) and the storage stability
is determined according to NEN 12847 (cf. Table 8 of Example 5 expressed in %,

so values must be divided by 100%).

Examples

Example 1

A scleroglucan (Actigum® CS 6 purchased from IMCD, the Netherlands)
mixture with a food grade vegetable oil (purchased from Mosselman N.V., Belgium, or

Heybroek B.V., the Netherlands) was prepared by mixing the two components at room
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formula (R3) N, to provide a betaine according to
formula (I1).The present invention therefore also

W0 200atie3ss54 0 a nethod for the preparati on of a BEDNLR®I/N50116

ester derivative according to formula (I111): X
(R3))BN+-[C(R 4)2]P-Z-C(O-R 5 (gél) wherein X is a
counter ion, e.g. a sulphonate oup or a halide, R3
is a linear or branched al kyl group having 1 to 6
carbon atons, R4 is either hydrogen or a linear or

PSAPEA T KRR b R BT e

tsblerdeQucanl partiClosi2d 2oh glorraic, in Whagedons Med@imohes héree a homogenous
nunber of carbon carbon doubl e bonds, with 6

12
disgreyiongs obtaingd avhen shis FExtrady pddgdda m%ﬁtwlaﬁaﬁtrrgma as a
cycl 'E‘Emﬁ&BHsC&vg{ gjct&ﬂg: BEéo‘?[ﬁﬁg'tHe fd"l%%fgeﬁrloe&ﬁlré Ord ¥8232 units of

het eroat ons s rom group o trogen and
qu.hahoﬂhatersaaladteaiﬁegdturgrcnfuqdoomﬁrﬁ@?@,s95128 unit® afawbight of a 30%

BY e e <ot fioriadaf iR B Gr FeR. Ghpr e Fdtitn of 0.24
%RQ BFlbv@%hE 8r f{@dhl%%@ KJ fé)ny aasn(@%ﬁl%mme{r%ﬁi«cﬁas%g%&ﬁl (kYD Nobel)

wherein is either wherein R3
40 theasatee Di Ingdtsath moeeghtﬁlﬁ élemcmwucanﬂ\ﬁ@m grade oihér ei)cmecture was

it Bt G 303 g o SRB B BE R < PlsPHEP AT §th apenctraton
(rﬁ@ﬁ-’é\lﬁ‘ofnq@ 422 PoZnfeh @x-Bxod Mobjle ‘x“é’fﬁfe@y An%vé@ BeRglum) were

counter ion, a sul phonate group or hal i d
ifed & 41 ﬁécamxmmtﬁwﬁﬁ@mdnaq Emulbitygup Frrameh gnd weee emuISIﬁed to an
SRR IO S NG, DAL RS oF AR s . Th

istoradet hiabiliQ ofas Mdterﬁfld:d%ﬁerSsm @youn fpenred tihlilteseparanon of the
formula CnH2 n m) +i, wherein mdenotes the nunber of
caMbun dad Bioh cgeuBid Bnermpagitians gndppropertign @f ghe gmuisions are

Whehehled Meralky! group optionally

Table 1
Method of analysis Result Sample 1
Bitumen content (wt.%) EN 1428 61.0
Efflux time (25°C in sec.) NEN 3947 16
pH (aqueous phase) EN 12850 21
Breaking index NEN-EN 13075-1 114

In the examples presented below emulsifier content, the content of the
scleroglucan — food grade oil (1 : 2) mixture or the content of other polysaccharides are
varied. In these examples the water content is adjusted in such a way that the total

mixture contains 100 weight units of material.

Example 2

Aqueous solutions of scleroglucan were prepared by dissolution of the polymer at
50 °C. The amounts of the scleroglucan (Actigum® CS 6 purchased from IMCD, The

Netherlands) — food grade oil mixture added was varied from O to 1 units of weight. The
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has a cyclic structure and optionally includes one to
two heteroatons selected fromthe group of nitrogen

warwInsgen when said al kyl group conprises 3 PCBNL2009/050116

carbon atons, wherein a conmpound R5-PH (wherein P is
O NH or NR3, preferably O is ? acted wth chloro
acetic acid (d-CH2-CO2H) or chforoacetyl chloride
Ad-CH2-C(Od to the correspondi ng ester
R5-P-C(O)-CH2-Cl followed by reaction of said ester or
] | ' corei n th or mul
S b AT B LT A3 SR g 7 s an
ThiescquriiBi AB0C ¢or Jidng. Thistrbilpd &6 &atglidivigvhiadnvisayitPaecrease.

used for surface coatings,. bonding |ayers

ihsrdnaity data Efemere delsincdasi nBreakiiel d Rapmeter type DV-11+
D R B Tl e Bl 3 b1

i nvertorotharaycosey Hats eblovem insVattlh2 it appeatdthaaths selutiohs were stable

re ysed jnstead of the bitunen/oi se as, is for
Soraiveet 14 e ¥icq e %@Wﬂb@%ﬁ?"gm&&ww%ﬁ% by
ref ecengg H@cBhRnts! WerbPelfofd@lvith SHES RLSIARGeNRYE sirch and
| ow col our and conprise a naphthenic oil” having a

tcollallosg om¢ladingd¥ atresp Y Réusi B afd 488 Gata $0c9B3034EP hbf Hercules,
based on..t he t al i ght. of, the naphthenic oil . .a a. .
38R E5r &y 6T oL fisth ab PR itesr Bun P ALt Fo Cdicsial® Mg iscosity
rdetressc@kighifaf@p it f@pi ¢ oi | and the petrol eum or

synt heti c hydrocarbon resin is between 10 : 90 to 90 :

10. Additionally, the naphthenic oil has preferably a

ki nematic viscosity (10000 oﬁhgg - 150 cSt according

to ASTM D 445, nore preferably o :%5 - 120 cSt and

nost preferably of 30 - 100 cSt. Furthernore, the

napilt IICIIiW.%Ui —forther—conpri—sey pui yiarotraftcsS—qno e

cpntent thereof is preferabéy | ¢ss than 10 @6b¥

wei GRESUMBr 0 peek gr Alien? ires Pay harnPay 2op Byy pilynt | Day 8 | Day 12

Spulgpdid bil CDIY) @fittudes al so relatively Ilgw It|is

peferredthat—tha—suphor ceptent ageettHpg—te1ASHB

) 0 LTTL \=aw \vaw 1 1 J "\wJ LAAN =4 9

3R3 is below 5 %y weight{ nore¢ preflerabl be|CMI§.5

% by wei ght and ngst piPef ef abPy |bel’ow 110 Y% bY wei ht| 15

At—thesgyglata arg basgd ofT GRe 40 a1 a1 20 ND
0.6 39 59 62 65 62 61 64
0.8 75 92 91 93 93 91 94
1.0 102 128 127 131 134 127 134

Comparative Example 1

An emulsion having an aqueous phase of about 41 wt.% was prepared according
to the procedure of Example 1 with the exception that instead of a 160-200 bitumen a
20-30 10" mm bitumen was used (ex-Total refinery in Dunkirk, France) and that the
scleroglucan was substituted by Natrosol® 250 HR (a hydroxyethylcellulose; purchased
from Barentz, Hoofddorp, The Netherlands). The amounts of the Natrosol® - food
grade oil (1:2) mixture added were 0.22 wt.%, 0.59 wt.% and 0.80 wt.%, respectively.
The sample comprising 0.80 wt.% of Natrosol® was further analysed. The aqueous

phase was 41.0 wt.%. The viscosity of the sample was 40 s (ISO 4 mm, 25°C measured
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total weight of the oil. Al so, the naphthenic oil is
preferably very light in colour. Accordingly, it is

wWee@batised t hat the naphthenic oil has a col ouPCDONLR®2/850116

t han 100, 000 APHA as determ ned according to ASTM
5386, nore preferably I ess than,50, 000 APHA. Such
cl ear and transparent oils enab? the use of anounts
of pigment that are less than usual, e.g. 1.5 m.%
For exanple, if an oil based on an extract obtained
£ [ ri
RN SR P Lo BBl SRR S pfPrcsking i
anEttding@d NHNHERNT 30TYSIt; ab@0°a‘,t) wRIFL AR tm&se%nu&isﬁs W stable for at

col our enul si ons al so conprise oils such as_ Shel
Bt AR WRFkXoIce ﬁ&{rﬁg abp tepppergiugg of Fh& - diwgicsmdter three weeks, a

PLAbREMER Hh P& pdft%?‘cg&%sé 6‘{"&%& §3n as! fdF drh@@ Bﬁéhe bottom of the
conpri se a wax as or exanple osed I'n
200750450, Thmemmbanmkndmuynﬂeﬁemenﬂanmﬁmmnﬁnﬁbmbysﬁnﬁg This

particul i scher Tro waxes. EBS- based
FﬁaIB%lPt i @%ngfe f‘%"flﬁf@ ﬂelt eTr‘HEE’& I ‘ﬁaé’o Sacchinides” such  as

%g%%%thﬂgelﬂﬁbs% a@fste@)@ltlé@ﬁg Ro&rs ﬁé&uggggggﬁﬂ%nﬁ dP(Jé:f)Nl’la\IlSCO sity is

43C, expressed in 0.1 mm as determ ned

s er vieldamh &n tlFIrS@fmate@dllQ elastosadnat m@dpénaé@lr)es@r p0fhenn an acidic

enul si on ding to the present invention can be
%?%%?%ﬁ(égdgés follows: 1. Penetration of recovered

bltunen > 100 10 1 mm Breaking Index Storage Stability

< 1.35, preferably < 1.2, nore preferably < 0.9,

\Qmmmu%nﬁﬁhammkﬁ&|ng index is not nore than 90 and the

storage stability is not nore than 0.015. The breaki ng

index is determ end according to NEN-EN 13075-1 (cf.

Tabl §otutiohs Bxaeptepad)d andrdihg t@tl&rlﬁg%(ﬁiraldbidrtbﬁdhﬁ Comparative

determ ned according to NEN 12847 (cf. Table

ERamplice! But ipkyp eassaith e ggddidgn 95V%§1grﬁ9§26nk§é>falﬂwaté%ﬁol® food

%}‘acﬂe%:l%m tre RROGHIALHOR180 [lﬁ:%.ﬁverf@(s’h gfahé’ BEN(<: 390ikQire. The
nn1Brea i ng I'ndex Storage Sta 1.8,

pneflepabivgrestdred,at HOF € fpr éil elaﬁhl\fllssiosltyldatmﬁslf) determined using a

%S&(efgqigh%g%‘%ﬁt&petvﬁgr 1e1|+necfur1]§pek()1rvslali1< a sgmd ed‘gf);()e I2Sarg (s)ummansed in
Table 3.

Table 3
wt.% Natrosol® -
food grade oil (1:2) [ After 2 hrs Day 1 Day 4 Day 5 Day 8 Day 11
mixture

0.2 12.2 10.8 10.2 9.2 9.2 9.6
04 15.2 13.2 11.4 11.2 10.8 10.4
0.6 19.0 16.0 13.0 12.2 11.4 10.0
0.8 24.8 19.6 14.6 14.2 12.6 12.0
1.0 33.6 24.6 16.6 15.4 13.2 13.0
1.5 53.0 344 20.8 19.2 16.6 15.0
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storage stability is not nore than 0.015 % The
breaking index is determ end according to NEN EN

wa209513854{ cf. Table 4 of Exanple 3) and the stRPCEYE2009/050116

stability is determ ned according to NEN 12847 (cf.

Tabl e 8 of Exanple 5 expressed '$ % so val ues nust be

di vi ded by 100% . Exanpl es Exan% e 1 A scleroglucan
(Actigum(r) CS 6 purchased from | MD, the Netherl ands)

m xture with a food grade vegetable oil (purchased

from\Qs ] Vs, | gi r AV, h .
e RERELTP ey b yBL ENRERE S Bty gmution
atabiloentienpelcaddlicn dind theiviabsityatin padiculbr at Righ Tocentrations of
food grade vegetable oil is protecting the
é@?@F@@WGéﬁﬁﬂﬁﬁ$ﬂP%P%§&to congl onerate in an aqueous
medi um and hence a honbgenous di spersion i s obtained

when this mxture is added to water whilst stirring.
Exalmpicohs were produced according the foll ow ng

procedure. To 99.232 units of weight of water at a
tenperature of about 600C, 0,428 units of weight of a

30% Iwgfn‘i’&lhétﬁﬁlisfbnﬁ%é}e z)%d{fcie@ ¥ afle ‘ff%éeﬁhreg més}éribed in

stirring. After the addition of 0.24 units of weig

dixaRgth bouepnth doGertntt Agtigum® € Seorulfedd grade ppPut c Ramedures ranging

AT SEPEP g6 Bt (PocdF g BuElcgnteferdilhishy P lihcontined

addeds3 Retoh of NRirdvet icum®d (8 60bdscli dnufRMotdl -WeiglX¥Othe mixture,
Mobile bitumen with a penetration ranging from 160 -

rdgrenn the prmaend @xiganovbpict dlansei perjuaat Rty (cf. c.g. Table 4)
. o O X 6 PR :

BT YRS 0 B TR AR frsg ot

walues aleGh¥ymn ébitaslke@n havi ng a wat er content of about

40 wt . % water. The storage stability was determ ned

after six days. It appeared that separation of the

emul si on had not occurred. Thg.conpositions and

properties of the enul sions are summari sed in Table 1.

Table 1

Method 0% | 005% | 0.07% [ 009% | 0.1% | 0.2 %
of (0.0042 | (0.0058 | (0.0075 | (0.0083 | (0.0166
analysis %) %) %) %) %)
Water content % EN 1428 | 42.1 41.9 42.0 41.6 42.3 42.6
Efflux time (25°C in NEN 23 28 30 32 28 33
sec.) 3947
pH EN 12850 | 2.3 2.4 2.4 2.4 2.3 2.3
Breaking index (20°C) | NEN-EN 86 89 87 88 87 87
13075-1

Only a slight increase in the viscosity is observed at increasing Actigum® CS 6
content. Note that the Actigum® CS 6 added is only one third of the Actigum® CS 6 —
food grade oil (1 : 2) mixture.

All these samples were subjected to the storage stability test EN 12847 after 7
days of storage at ambient temperatures (18 — 22°C) and the results are presented in

Table 5.
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In the exanpl es presented bel ow enul sifier content,
the content of the scleroglucan - food grade oil ( 1

WQ00si1x386¢ € or the content of other pol ysacchar¢Tins29/@50116

varied. In these exanples the water content is
adjusted in such a way that the,total m xture contains
100 weight units of material. E% npl e 2 Agqueous

sol uti ons of scleroglucan were prepared by dissol ution
of the polymer at 50 OC. The anmounts of the

scl erogl ucan (Actigun(r) CSI%b chased from | MCD, The
Net herl ands) - food grade oil mXxture added was vari ed

fromO to 1 units of weight. Theaqueous sol ution had a
p of 1.9 The solutions were stored at 500C for 7

dpys and“§tbsequentPifisbtatgoobrresiayy phgwer lapf 5 ST =Upper
r esuttiganl®ias & fovdgl || gordddny ¥snfl | % scopi t yodecr gaser - biver
Y, %Eﬁ%bﬁquﬁhﬂ“QgF) were d tern1ned using a B ooh&g

neter type 1+ equipped with alspindle type 2

hd the ®&&ul ts arle séﬁharlsedSPﬁ Tapl e 305 From t A&7
SC@SS%){O@(&Q%)SHO ppeapned ‘tnwat e j
2 da‘\lc \A n -ctore

i " hi gher. %ini ar 24
xpenmm&mtmwmQMe erf ar.ered mnchOther pdhysaC‘hariU%s,

Y. C, I IIbI iy I\Iall DUI 1) =l
1 an(leoi 8?‘ Zta sheét' 23.1103- Ség\ 0 He4rlgul es anl'
er i Yt {6t t hgse 6%?ysqcché??des bue-Sfor|all 07
€Se nmaterials the viscosily decreased signiticantly
intime. Table 2 Conparative Exanple 1 An enul sion
havi Agc awragguedidy phagsecdfly #bioprovedlwihen élyas venyespatlednount of
zygord ﬁsto t&f procedure of Exanple 1 with the

IEBPEo NS P8 299%Hst ead of a 160-200 bitunen a 20-30 10
1 mm bitunmen was used (ex-Total refinery in Dunkirk,
France) and that the scleroglucan was substituted by
Rxemptet (r) 250 HR (a hydroxyet hyl cel | ul ose; purchased
from Barentz, Hoof ddorp, The Netherlands). The anounts
of the hbtrosol(r) - food
Emulsions were prepared according to the procedure as described in Example 1

""Q_(JOCD(DQJUJ<QJ

from 160-220 10" mm bitumen (ex-ExxonMobil, Antwerp, Belgium refinery), from
bitumen 20-30 10” mm (ex-Total Dunkirk, France refinery) and from 35-50 10" mm
bitumen (ex-Total Dunkirk, France refinery). The amount of the Actigum® CS 6-food
grade oil (1 : 2) mixture added was varied between 0.0 wt.% and 0.2 wt.%. All
emulsions demonstrated excellent storage stability.

The emulsions were applied onto stainless steel lids (0.45 kg/m®) and dried under
ambient conditions. After the emulsions had dried (after 3 hr), the lids were weighted
and the surface of the lids was visually inspected. The surface was inspected manually
and visually. The drying emulsion was judged as “dry” when the emulsion was visually
solidified and no bitumen was released to the finger while touching. The drying
emulsion was judged as “emulsion” when no visual solidification was observed and the
viscosity was still low. The intermediate phase between “dry” and “emulsion” was
judge as the “cheese” phase, i.e., when the viscosity of the drying emulsion has
significantly increased, but the material still releases bitumen while touching. The data

are summarised in Table 6.
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grade oil (1:2) mxture added were 0.22 wt.% 0.59
wt.%and 0.80 wt.% respectively. The sanple

w@ovpnizsssg 0. 80 wt. % of Natrosol (r) was furt hR€T/NL2009/050116

anal ysed. The aqueous phase was 41.0 w.% The
viscosity of the sanple was 40 S (1SO 4 mm 25C
nmeasur edaccordi ng to NEN 3947). }he pH of the aqueous
phase was 2.3. The breaking i ndex according to NEN EN
13075-1; at 200C) was 97. Al these emul sions were
stable for at [east one weel, stored at a
tenperature of 22C. However, after three weeks, a

| ayer of bitunen having a thickness of about 5 nm was
f or TP Rilioh "> RRGTA ORIy I SHORRAY® AR PR of diifE ot ambient
enul{si ons col festored of honogeni zed “by
stinringemTh|s exarrpF‘@d'l“H’!?r ef ore denonst r #eritignfe
unsyitability of pon&@ﬁEbﬁrldes guch as % surface

h dr oot havl all ul ncenc as—s Y aY - SV anr\ +o haoe 1
y \ 4~ A oTtiot | } HA AT

) Ht 1 ] A\ | I(irUI ~ gh ~J 1 h cha
S|gr|ffumm{ Hr o8 n [vi 6881 { V™8 bs STV ed) Wil t HeZglsion

HMEHmSWHeMwmdaMQHmHmurs%Smmlman
aci grczemg T pmegt —(pH T 2) T SsgTpar atgve [Exangte |2
Sol ytions were prepared accordinglto the jprocedurle
desdr 68?2 n| cotPar ati v& Exanplle 1 bul® i nf t hi%€ cds
with the additron of varying contents of the
Natrosol (r) - food grade oil m xture instead of the

scl e%d@lbuglathe-anﬁld@ld 1$gn@tcfellmuar(tlt@we 121)% tahlx lrves, thateorage-stable,

ns re st or.ed at 00C f
SRR YR G ng s aran e ol B Rnenu IR efgle bitumen.
Weﬂésﬂomla%ﬂ&rmﬁfbfaosmmw emhype 2 are summari sed
in Table 3. Table 3The data in Table 3 clearly show
that Natrosol(r) is a less efficient emulsion

er than scl eroglucan since the viscosity, in
%&gﬁ¢%%far at high concentrations of the enul sion
stabiliser decr eases. Exanple 3 Bi t unen enul si ons

wer e roduced accordln to t cedure as describ
' ESAYBIE OmUIBGES Werh DEINFet 85 OTRER TR Procedig as leribed in

QAR W PG Ritbreht Vitumed)grMes W E8sdaaRW fdhis example, i.c. 40 - 60 10
mm (ex-Total Antwerp Belgium refinery), 35 — 50 10" mm and 20 — 30 10™ mm (both

E

ol O ©

e

from ex-Total Dunkirk France refinery. For these emulsions, a double amount of the
Actigum® CS 6 — food grade oil (1 : 2) mixture was used (0.2 wt. %) Emulsion

properties are listed in Table 7 below.

Table 7
Method of 20-30 35-50 40 - 60

analysis 10" mm 10" mm 10" mm
Water content % EN 1428 41,2 41,1 41,2
Efflux time (25°C in sec.) NEN 3947 41 33 32
pH EN 12850 2,4 2,4 2,4
Breaking index (20°C) NEN-EN 103 112 114

13075-1
Pen. bitumen EN 1426 21 43 53




from0.0 to 0.2 m. % (0.0 - 0.067 wt % of
scl erogl ucan). These m xtures contai ned about 83 w. %
w@RooparassAct i gum(r) CS 6, based on the total wWeCTNL200$/050116
the m xture, wherein the remainder is noisture. Hence,
a value of 0.05% (cf. e.g Tablzg4) corresponds to an
anount of about 0.0042 vvt % pure&” Actigum(r) CS 6.
These corrected values are shown in brackets. Table 4
Only a slight increase in the viscosity is observed at
i ncreasing Actigum(r) CS 6 nt. Note that the
Actigum(r) CS 6 added is only one third of the
Actigunm(r) CS 6 - food grade oi | ( 1: 2) mxture. Al
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WH@HO\ﬁuced by using only a small amount of Actigum® CS 6 in the water phase.

Example 6

A bitumen emulsion was prepared according to the procedure as described in
Example 1. A 40 — 60 10™ mm bitumen was used (ex-Total Antwerp Belgium refinery)
and 0.14 units of weight of a Actigum® CS 6 — food grade oil (1:2) mixture was used.
Prior to emulsification, the water mixture was filtered using a glass wool filter so
Actigum® CS 6 particles, which were not dissolved, were removed from the aqueous
phase. It was not possible to quantify the amount of Actigum® CS 6 recovered by
filtration as most of the material was filtered off. However, the results with regard to the
storage stability of the emulsion used was similar as the storage stability for the

unfiltered material. The results are presented in Table 9.



and visually. The drying enul sion was judged as "dry"

when the enul sion was visually solidified and no
whraanesssvas rel eased to the finger while touchCTyL200H/@50116

dryi ng erul sion was judged as "enul sion” when no

vi sual solidification was obserggd and the viscosity

was still low The internedi ate“phase between "dry"
and "emrul sion" was judge as the "cheese" phase, i.e.,
when the viscosity of the drying enul sion has
significantly increased, but terial stil

rel eases bitunen while touching.e he data are

sumari sed in Table 6. Table 6 Al though the analysis is
not fully quantitative the table shows that
storlage- st abl e, fast - br @akiMgr¥if umen etfn%i ony c4f 158
produced from | ow penetrlati amligtsade | bi tiofam eyen 1@5Smm
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Dunkmw&mﬁganmeaﬁﬁminery.IH@WENhEBElenuIsncns n doubt e
armLuPten ‘f)iturtllghc Actgurtr) €S 1426' oot—gt cu5|§ ot 1% 53
2) mxture was used (0.2 wt. % Enullsion properties
are listed in Table 7 below. Table 7Table 8 The

storage stability was nmeasured according to NEN 12847
after 7 days of storage at anbient tenperatures (18 -
22C) and the results are presegiedoi n Table 8. This
exanpl e clearly denpnstrates that very storage stable
bi t umen enuIS|ons can be produced by using only a

smal | ramoumt—of ARt UK T WaterQonelhe ¢ "WW
Exanple 6 A bitupren emul sfon was prgpared accorfdi ng t
t he p ocedur e as| d@Berti’ped Upper layer % [ Lower layer % layer — lower
layer %
40— 60 107 mm 43,9 44.4 43,0 1,4
(filtered)
40 -60 10" mm 41,2 41,7 40,7 1,0
(unfiltered)
Example 7

A challenge is to emulsify a 10 — 20 10" mm bitumen (ex Total Dunkirk France
refinery) as this material is a glass-like material with a relatively high softening point
(ring&ball temperature >> 55 °C).

The emulsification process with the 0 % Actigum® CS 6 addition (Sample 1) was
not stable. However, it was possible to collect a sample which was stable for at least
one day. The properties of the sample are presented in the Table 11. The emulsification
with the 0.2 wt. % addition of an Actigum® CS 6 — food grade vegetable oil (1 : 2)
mixture (Sample I1) went much more smoothly and it was possible to continuously

produce a homogeneous emulsion.
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Exanple 1. A 40 - 60 10 1 nm bi tunen was used
(ex-Total Antwerp Belgiumrefinery) and 0.14 units of
woweioght3sed a Actigum(r) CS 6 - food grade oi |l FAT/RYL2009/050116
m xture was used. Prior to enulsification, the water
m xture was filtered using a gl §S wool filter so
Actigum(r) CS 6 particles, which were not dissol ved,
were renmoved fromthe aqueous phase. It was not
possible to quantify the amount of Actigunm(r) CS 6
recovered by filtration as ”D§£1?ﬁlthe materi al was
filtered off. However, the resd? S wth regard to the
storage stability of the enul sion used was simlar as
t he—storage—stabitity {1t tiitered terirat g
results are presented iﬁb%ggﬁgmgy%%ble m#@%re 1083]ﬂluEH
Exfanpl e 7 A challenge is to enulsify ja 109% 20 (10 P
bi [wWaRAcdkRRt 10t al DUNKI K ENaAE 1 efijneryjo.oas {ni s 39.8

mef-ert-al—s—a—glass-—H-ke—rptertal—wth—atelathvely
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Thieplerrul si fication pfocessEMiashot he 0 % Agti gur(r) €8
6 ”.L!L'hil N Ikr\ et WON’EI\-'E'IT‘II?)%éiPi e Howgger [t W
pod%l[i‘éa) ngh((l)e %Ik ect sanple which wals stable flor at

| east one day. The properties of the sanple are

presented in the.Tabl,e 11. The enul sifi.catii i t he
b 5 0P st iR s GO Y TR 2 e
vegetable oil ( 1 : 2) mxture (Sanple Il) went nuch
nore snoothly and it was possible to continuously
produce a honbgeneous enul sion. Table 11 The storage
stability of these sanples yas. jydged visually (Table
12). Table 12 Exanmple 8 A trackl ess tack coat was
produced on a large scale froma 20 - 30 10 nm bi tunen

manuf act wed—by Total Dynkergue—FranceTo about

10. 000 L [of water, HJ Visualinspection
Sample I (0 %) Separation was clearly visible, solid
after one day bitumen layer on the bottom
Sample II (0.2 %) Homogeneous emulsion, no separation

after one day

Sample I (0 %) Almost full separation of the bitumen and
after 6 days the water phase

Sample II (0.2%) Homogeneous emulsion, no separation
after 6 days

Example 8

A trackless tack coat was produced on a large scale from a 20 - 30 10" mm
bitumen manufactured by Total Dunkerque, France. To about 10.000 L of water, HCI
was added to obtain a pH of 1.8, and 0.24 wt.% of Redicote® E9 fatty amine emulsifier
(purchased from Akzo Nobel) and 0.14 wt.% of a slurry consisting of 1 part by weight
of a commercially available scleroglucan (Actigum® CS 6 purchased from IMCD, the
Netherlands) and 2 parts by weight of a Rapeseed Oil (Food Grade, purchased from
Heybroek B.V., The Netherlands) were added. This mixture was homogenized for 5

minutes at a temperature of 48° - 52°C. The bitumen was cooled down from the
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was added to obtain a pHof 1.8, and 0.24 wt. % of
Redi cote(r) E9 fatty am ne enul sifier (purchased from

WORo/INSBel ) and 0.14 wt. % of a slurry consi stP@gND2002/050116

part by weight of a commercially avail abl e

scl eroglucan (Actigun(r) CS 6 p Lchased fromIMD, the

Net herl ands) and 2 parts by meig t of a Rapeseed O |

(Food Grade, purchased from Heybroek B.V., The

Net her| ands) were added. This m xture was honpgeni zed

faf 1. DUt a t = §o Of 5

SRt R RS bTRFE RS T Gt SuplRelgrptucan and
@inuadiiiet! adP0RGitunchSREEC fedtvea valtld@d mill OBicatr® Bge SM- 290/HK ina

scleroglucan and enul sifier, and the bitunmen were fed
velume Btiogicrbept 2:3 abjadowl thrpughng oSpppos; HK ke/min. The obtained

I
\aéglﬁllrfgc})% %é%géurﬁﬁﬁ9 lﬁ[’ﬂée&; Itﬁ'glll %Héea?me Esll{hglgé{%g%asqooled down to
aubmpqn&m¢bp3®ﬁh¢ﬁdxphnmmg@nahmeanﬂﬂmnhamgbnd@hM¢maﬁoofabmn
ool ed down to. rature of 30QC. te . .
Sr bauBe Spmmersi SNEN e heeohberaain (50 52 apitgmep. which was
%ﬁa&wﬂed‘«’froln waiekafa@t 8 er(%haé@rﬁ YarPOR I8 NeperGRAL
based on 160 bi t umen, which was obtained from
Lat eﬂﬂlalrtsusmg.preqwtml«énkls aamlsdemrézlhptnd iThable 13.
Net herl ands. The resulting properties of this emnul sion
are listed in Table 13. Table 13 The obtai ned tack
coat was sprayed by a third pagdly1gontractor
IMNO- Vervat, using a Bremag spray bar equi pped with
standard nozzles for tack coat spraying. No additiona
nejasures were taken by MitodpEialyay COSIPIEEoded da@arge
spraying of comercially available tack coatg and
punping., filtration and spraying took| place in a
sta“@ﬁrdm&aShlon Br eaki ngEdfl43%he emu| si on ocdd@drr ed
EMﬂhéhéa?kﬂH&@? t1me Ty ter akp||CHFI§F and—a
[ nnmnpnpmlc ack coat filmwals obtained
WDIﬁg one of the jobs, itE%{%fled to rain 20%Hh nutes
af t Bealagpihdee @op©On anf navinemshiogiof [pbi t unmen toe t he

wa aboeaotrrad Traoffi oler aal ~AFf + b + S~ oot
S—OB S Vea: o T Ok iy Ot CIIC— caci— ocuoat

by asphalt trucks 10 mi nutes after application did not

r esulTheidbtARAL Btk AL Qs Qprab&ie bl M arkirdt %)a[rgﬁ cOrdch® MNO-Vervat,
bi tum nous tack coat and thé subsequen eposi tion of

s ing redprcore s pedyeleat cquipipal tvidy stehaed apezles for tack coat spraying. No

additional measures were taken by the operator compared to the spraying of

commercially available tack coats and pumping, filtration and spraying took place in a
standard fashion. Breaking of the emulsion occurred within a 2 minutes time frame
after application and a smooth, homogeneous tack coat film was obtained. During one
of the jobs, it started to rain 20 minutes after application and no leaching of bitumen to
the water phase was observed. Trafficking of the tack coat by asphalt trucks 10 minutes
after application did not result in contamination of the truck tires by the bituminous
tack coat and the subsequent deposition of bitumen onto clean asphalt or concrete

surfaces.
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surfaces. Exanpl e 9 Apparatus and materials Ml ecul ar
characterization of the prepared conpounds was

w@erbotasetd by NVR spectroscopy using a Varian REF/NUR0pI/050116

Vx 400 MHz, where spectra were recorded at a
tenperature of 298 K, and infragﬁd spect roscopy using
a Perkin Elner 1600 FT-1R Reag catal ysts,

chem cals, materials and sol vents were obt ai ned
commercially and were used wi thout further

%Er‘ f' Cation except dichloronethane, which was

d fromnol sieves to renove water and et hanol
and was stored on nol sieves. The nol sieves that were
used were dried in an oven at 500 0C. Cctadecanoyl
HRsra@s and myfegialson of oxalyl chloride (53.5 g, 422
mol) in 150 nL of chl orof ormwas added drop wise to a
solution of stearic acid (30.0 g, 105 mmol) in 250 nL
of ciMaraoflarcharAfdresation of thengepared norghdurals vaasipeeiotmed by NMR

erature.the_salu trated and
éB&p PR AEE ¢ wrpen ?ﬂ“ﬁ’bg@&@ﬁ% V%R‘/‘? F&“Hﬁdiéelre recorded at a

f
NARILFOST SDsNOURAY Yﬁf@e{rg&%e%trgéé%% hgla% Y8tk ﬁhﬂerq 508 FT-IR.

(q, Repgents, S@a(adustSZSH)le;m@aBS @taterqut) gphq sg_lg@tle\/Rfere obtained

%gménerx)z;@lly4 ang oV 1%(% %délx?vn%%l}tilldr%g :Punglﬁat%)% 7)2)6?19 ksig%loromethane,
%&ﬁggg drstﬁ%ﬁ&"rorﬁ 80AsickdOR ehroPe Stdtat 411 othdfHBnd ¥23.stored on
cm .

mojsigydspBhhipplseves theawerpussd Veteriedlin anprienanS0A °C.
sol uti on of octadecanoyl chloride (35.0 g, 116 mmol)
and choline chloride (Me3N+Cr)-CH 2CH2-OH (16.1 g, 116

O0hdecanod@bilorideofA dhilgtivnarfenelyhelierided3res, Imeﬂnol) 1n 150 mL of
over n| ght. The solution was concentrated and dil ut
whlorelatis was addedydrap mjse iaefutignal stgasc asid &GP at ® mimé) in 250

LGST thttgféf%rﬁﬁ’aﬁﬂ‘ép Hl]ﬁ% eteﬁ)é gflf At e{n%kme@%rgra h&dsolution was

or oughly wt I et The crude oduct was
atomtmtzed and qoedvapxiatng eoet entht chlb®e (b Mnying ukder efacuum for 1

2Rt b 8 RERGAHERLR Yo B Ee PR | EDERATS - 255 .
1.70 (q, 2H), 1.30 (m, 28H), 0.85 (t, 3H) ppm. "C-NMR (CDClL): & = 173.6, 47.1,
31.9, 29.7, 29.7, 29.6, 29.5, 29.4, 29.3, 29.1, 28.4, 25.1, 22.7, 14.1 ppm. FT-IR: v =
2292, 2853, 1799 (C=0 stretch), 1466, 953, 720, 680 cm™.

N,N,N-trimethyl-2-(stearoyloxy)ethan-1-aminium: A solution of octadecanoyl
chloride (35.0 g, 116 mmol) and choline chloride (Me;N"CI)-CH,CH,-OH (16.1 g, 116
mmol) in 400 mL of dichloromethane was refluxed overnight. The solution was
concentrated and diluted with 400 mL of diethyl ether giving a precipitate. The
precipitate was collected by filtration and washed thoroughly with diethyl ether. The
crude product was dissolved in refluxing acetonitrile (250 mL). After cooling to
approximately 70°C the precipitate was filtered off, washed with warm acetonitrile and
dried. The crude product was dissolved in refluxing THF (250 mL). After cooling to
approximately 55°C the precipitate was filtered and washed with warm THF. Overnight
drying in a vacuum oven at 40 °C yielded 33.8 g (72%) of a white powder. '"H-NMR
(CDCls): 6 =4.58 (t, 2H), 4.17 (t, 2H), 3.58 (s, 9H), 2.37 (t, 2H), 1.60 (q, 2H), 1.30 (m,
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dried. The crude product was dissolved in refiuxing
THF (250 mL). After cooling to approximtely 55C the

wee@oipssate was filtered and washed wi t h war nPQHNL2009/050116

Overnight drying in a vacuum oven at 40 OC yi el ded
33.8 g (72% of a white povvder }H—NI\/R(CDCI 3) : d =
4. 58 (t oH), 4.17 (t, 2H), 3.58 ( 2.37 (t,
2H), 1.60 (q, 2H), 1 30 (m 28H) O 85 (t 3H) ppm
13C-NWR (CDA 3) = 172.7, 64.7, 57.8, 54.1, 34.0,

51 038 6 it PRt i e B g, .

rebol) 2054784, 14344 & 59 ptised ch)e, 19,512? prd ABTER ¥ = 3407, 2919,

COct adecyl 22 chloroacetate: A solution of 1- oct adecanol
28660731 (C1@Gtmith),) 473 HI164 6@ strgtclach iR, (1 cm’'g, 180
mmol ) and concentrated sulfuric acid (0.1 nL) in 350
nmL of toluene was refiuxed overnight in a flask

Cih RSP 2LRIBrehcbRN- A Abltibh aPt 11hRackeAAM | ON(MRE, 180 mmol),
diluted with 500 nL of diethyl ether and extract ed

chlogceaceliq hcig (ééﬁ & d88 dnmpbaanﬂm@a@@tlgtﬁdlmlf@ﬁc @8O0 nL) in 350
;@ 8f% eo us gﬁ% OS\LFﬁnglg L glﬁ,g efﬁ]naes%ye Sfé)tgg W1t g ]éﬁ?an-Sta&otrap The

dolucign Wats |d11&&dlwlim 5@0 ﬁm&caaﬁyleatwcunate&&aued Ve vith a saturated
él el ding a brown solid, which was used w thout further

ifarronatet sod 101 (ORRL Y. ke gjuegus=phase gvast subsequently gytracted with

(39 Dy g0 B8y g

hﬁ@&v@ﬁb@eﬂt inetazhy , yidldége s thown, solid, which was used without further
trinethyl; oct adecyl oxy) - 2- oxoet han-| - ani ni um TQ

FEtiEeRt o Ii MR Gridalebe at 3205 4D #8Y (mdH): Wed (adddy 130 (m,
16 glt),hyig&gt 3 ol F3SR. ULL 9 Lhb 118Y IYLBT AR ) 333, 1208 (C-0

er ni ght s I"Prng und
aﬁangphsﬁemat roomtenperature yielded a precipitate,
whi ch was collected by filtration. Washing with 750 niL
of diethyl ether yielded an off-white solid. The

WNﬁq}lﬂthlféﬂ-%t-(oﬁﬁ }ég@v @ %Bg&&h%ﬁ.ﬂ- if ﬂﬁﬂo yirgl diy ga(?%zyl 2-

f as consi s of unreact
ebloactkeewiie 264 )l D800 naael) abves added Hi76 BIDJ ofl w29 agw Ilolutlon of

CITNEN R KAL) N .
U ARSRAR FeRed L PP&Bipitate, which was collected by filtration. Washing with 750
mL of diethyl ether yielded an off-white solid. The collected filtrate was evaporated in
vacuo yielding 27 g of a slightly yellow solid consisting of unreacted octadecyl 2-
chloroacetate. To this solid was again added 74 mL of a 27 wt% solution of
trimethylamine in diethyl ether. Overnight stirring under a closed atmosphere at room
temperature yielded a precipitate, which was collected by filtration. Washing with 375
mL of diethyl ether yielded a white solid. The residual solids of reaction 1 and 2 were
combined and dried in a vacuum oven at 40°C yielding 60 g (80%) of the desired
product. "H-NMR (CDClL): & = 5.07 (s, 2H), 4.19 (t, 2H), 3.69 (s, 9H), 1.64 (q, 2H),
1.25 (m, 30H), 0.89 (t, 3H) ppm. ’C-NMR (CDCL): & = 165.0, 66.7, 62.9, 54.0, 31.9,
29.6, 29.6, 29.5, 29.4, 29.3, 29.1, 28.2, 25.6, 22.6, 14.1 ppm. FT-IR: v = 2918, 2849,
1731 (C=0 stretch), 1471, 1262, 1215, (C-O stretch), 722 cm” .
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tenperature yielded a precipitate, which was coll ected
by filtration. Washing with 375 nL of diethyl ether
sol i ds of PCENE2G09050116
1 and 2 were conbined and dried in a vacuum oven at
400C yielding 60 g (80% of the,desired product.
IHNWR (CDA3) : d =5.07 (s, 2H, 4.19 (t, 2H), 3.69
(s, 9H), 1.64 (g, 2H), 1.25 (m 30H), 0.89 (t, 3H
ppm 13C-NWR (CDA3) : d = 165.0, 66.7, 62.9, 54.0,
%a§:12@6 29.6, 29.5, 29.4, 29.3, 291 28.2, 25.6,

. 1 ppm FT-IR v = 2918, 2849, 1731 (C=0
stretch), 1471, 1262, 1215, (GO stretch), 722 cm1

Exanpl e 10 A bitunmen enul sion was re-produced
accordibiymes %Iﬁ@%ésw 5@?&%?@%69@1@@@%dqscvr@?n given in
FRRRR L (U BT IR S RE AR PP BHERR AR Ao the same
tphecetiue, hewebirpfaendss ichivdgisns the zwotnke Hietcaiuta fiarsdvitzhthe betaine

chol.in ased enul sifiers, ed as described in X
§ @103 i)a%?%ﬁ%@ilﬁ?ﬁﬁt ‘é{elfedfseﬁ ﬁé%‘ &%E%ffb Fé}mlé@%faéﬁ §pbstitute
a5 e f@e@m@me&%lh@@mmsqﬁémo{ %wtﬁné SanQpS@ 1), 0.6 units of

units of welight wefe used and for the choline

Iwe)tghl VEere padsanalf fondiegihivline (Smyd e &) 0oy umtseoffvmlglutl vagre ouaed for the
wat has of the emuls

St B, PARE oo b DRGNS 1T Somif o PR Tabe 14,

bi o-conpati ble enul sifiers, Ty$legch a very | ow

eco-toxicity, an excellent storage stability of the

emul sions is obtained as is shown in the table bel ow

The—storage—stabittit f o Sanpi el 7ot0sys

reasured according éf[e}’t{)g‘o ma?%%f ﬁeﬁtﬁlﬁlgg opaéﬂgﬁV‘ngf3anle

hWatescendenhieed | n TapiEY 148 Tabl e 15THE3fracti s of

T Rfuk QW 25aT ins69 UD%NENIWYS Wer g cojlpectjed ame thwe 31
i i ctlion \M t a
pBFticle size > 8 Odet er ni rjed g'gcordl néto 1he2'3

TBtdakidg tlesq2(°Ord bell OWN-ERaBO®-16 Rart Pel e [si zelo 86
St Q%Hgé’ partti&sizd’ TSt &scription below 27 14 7.4
pm.
Volume fraction of particles See description below 85 65 25
>8 num.

Also with these bio-compatible emulsifiers, which a very low eco-toxicity, an
excellent storage stability of the emulsions is obtained as is shown in the table below

The storage stability of these samples after 7 days, measured according to the EN
12847 method of analysis, are presented in Table 15.

Table 15
Initial water | Water content Water content ST = Upper layer —
content % Upper layer % | Lower layer % lower layer %
Sample I 443 44.5 43.9 0.6
Sample II 42.7 43.8 42.1 1.7
Ref. Sample 43.1 43.7 429 0.8
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The particle size distribution of the emnul sions was
nmeasured using a Mcrotrac S3500 particle size

W@rabgrss4 One part of emulsion is diluted w tPCDNE2009/050116

part of water to which 0.5 % TEGO ADDI BI T EK7A

(purchased from Gol dschm dt Grb Essen, Cermany) was
added. One droplet of the dilut emulsion is fed to

the particle size analyzer and after three consecutive
nmeasurenents (1.5 m nutes per maasurement) t he average
parti

part I’]%F :fgaclgaégsv éMghecer mpat E{g‘g hg?er 1\59(%%' e%re c]%fl&t&[] gf')e the average

ipartidle aize aadltesl aluatt ffrdidlmnt heen pReisly aremt S uhywehedetermined
conmput er Program suppl i ed by the manufacturer of the
prerene 4 thaarghod dyseribed Relgvat ed val ues are the average
val ues of the three neasurenents.Cains 1. Use of a
non- nodi fied (1-"3)-b-Dglucan as an enul sion
stabiliser, wherein the solTdhil¢ i6y of the ( 1(r)3)-
b-D-glucan in water (20 0C, pH = 6) is at |east 20
Ww.% 2. Use according to Caiml, wherein the glucan
hps also (1-"6)-b- DJﬂpprrihatges 3. Use accorl@ivpadayen

ar Lot %\%fagé 101@’” "'V%lu'rhe'ft’a]é?:'loﬂljL ' AVikage Téﬂﬁle Volume fraction
g| ucopyr anpse side-chaln . Use |according tjo any one
of Clains | - 3% Hihereln Fﬁé‘n’g(uccm i 75598 ectled T HM”*
t Nangleaup ,onS| 31.9 ng o scl @sogl ugan, s€&i zophyl | ass,
| B
af
s

noraoann hint 1 nan ~AnA T~y AL A E e

u%orpﬁnr:q’ 16 o & 4. Wher ed the al uca’is 67

"R@r%glblec an. 6.9.lUse agcordizhg to any drfe of Clain¥® 1
_5 VVIIBIB I I.IIB gl ucarll Ib Bllpl beU III 0T anmourrt Ulr
0.005 to less than 0.1 wt.% based on the total weight
@fartitle sizadissribation’ médsereanemor di ng to any one of C ains
1 - 6, wherein the enul sion conprises a bi odegradabl e
enmul sifying agent. 8. Use according to Claim?7,

wher giyR é)%ﬂ?clp Sele %%ﬁ%%@oﬁ%%ﬁhﬁ%bﬁ@w@gﬁf%sdréd using a Microtrac
sel ected fromthe group consisting of:

S3500 particle size analyzer. One part of emulsion is d1luted with one part of water to

which 0.5 % TEGO ADDIBIT EK7A (purchased from Goldschmidt GmbH, Essen,

Germany) was added. One droplet of the diluted emulsion is fed to the particle size
analyzer and after three consecutive measurements (1.5 minutes per measurement) the
average particle size (M, in um) and the volume fraction of particles above a certain
diameter (particles > 8 pm in %) are calculated from these measurements by the
computer program supplied by the manufacturer of the Microtrac S3500. The calculated

values are the average values of the three measurements.
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(a) betaine esters of formula (I11): X (R3)3N+-C(R
4)2-C(O-2Z-R5 (H wherein Xis a counter ion,

wee@batymy a C - Cl2 hydrocarbyl sul phonat e BEDNP2008850116

is a linear or branched al kyl group having 1 to 6
carbon atons, R4 is either hydrggen or a linear or
branched al kyl group having 1 to 6 carbon atons, Z is
either Oor NH, and R5 is a group having the formula
CnH2(2n - m+i, wherein mdenotes the nunber of carbon
&% n doubl e bonds, with 6 n 12 and 0 m 3, and

a8 n the hydrocarbyl sul phonate group is a linear
or branched al kyl sul phonate group, an aryl sul phonate
grou&@ an al karyl suIPhonate ?roup, and aryl al %I _

ul phoaaf e npnoupdiged 4l P xBuPludse ms an cnalvd@ibytakikisdr yaerein the

45°’t2]e[§oldﬁr * Va{’tﬁegf—)% %B@”l‘gc'ragl blglek ol BRSNS %ﬁ%ast 20 Wt.%.
©. 9. (e %Héo%ﬁg% €1 AUR hefeiHR %Ihlcgﬁ‘ haf¥dsd B1-36)- Bﬁ?—ﬁﬁke%res
branched al kyl group having 1 to 6 carbon atons, p

B. or e aRdoridsngetiot Blarm Hywtr@gen 2owhardin ﬁmpoly)mebhmglhe@pyranose
alkyld%éﬁugrhaving 1to 6 carbon atons, Zis either O
R5 is a group having the fornula CnH2(2n -

g +i U s%@é&ﬂlﬁg% Ql%n&{ee(ﬁ Glﬁh%lsnlujfg e&zh&%lnctﬁé BRRBa ABRBed from the
doubl e bonds, n 12 and m 3, Or a group

havi rggoqph@nﬁtstlnﬁwé schqfqgrhuoan whexceqhﬁllan lamigatan,gyeerean, lentinan
mherel 1Jéisnhydrocarbyl sul phonate group is a linear
or 8% al kyl sul phonate group, an aryl sul phonate

gr o u FUse abcordlika iy Clasmil 40 Rboreiethg redliean 1saé¢¢br@glyéa’ﬁ| kyl
sulphonate group or a m xture thereof. 9.
e c ol b BEearBingry apnene el Claampd —15.-wigreinnbe é]ﬂlﬁal’t ifemployed in an

(1-" 3hioBrdd . 0528 148 ukksas wt.%, based on the total weight of the emulsion.

7. Use according to any one of Claims 1 — 6, wherein the emulsion comprises a
biodegradable emulsifying agent.

8.  Use according to Claim 7, wherein the biodegradable emulsifying agent is
selected from the group consisting of:

(a) Dbetaine esters of formula (I1):
X(R*);N"-C(R*),-C(0)-Z-R’

ey

wherein X is a counter ion, preferably a C; — Cj» hydrocarbyl sulphonate
group, R’ is a linear or branched alkyl group having 1 to 6 carbon atoms, R”
is either hydrogen or a linear or branched alkyl group having 1 to 6 carbon
atoms, Z is either O or NH, and R’isa group having the formula C,Hyn, -
my+1, wherein m denotes the number of carbon carbon double bonds, with 6
<n<12 and 0 <m < 3, and wherein the hydrocarbyl sulphonate group is a
linear or branched alkyl sulphonate group, an aryl sulphonate group, an
alkaryl sulphonate group, and arylalkyl sulphonate group or a mixture

thereof; and
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in a bitum nous binder conposition. 10. Use according
to claim9, wherein the bitum nous binder is selected

WO e@ai113884 gr oup consi sting of paraffinic and nBEINERN0R/050116

bitumen. 11. Use according to Caim 10, wherein the

bi tunen has a penetration of 10% 10 1 mm according to
ASTM D5-97 or less. 12. Use acc ?di ng to Caimlo,
wherein the bitumen has a penetration of nore than 100
10 1 mm according to ASTM D5-97. 13. Use according to

any e gflol(ﬁleae's@ dgl‘lVa‘[lVgS O%F&SIag{IQhe bi tum nous

bi nder corrposn Stonmer. 14. Use
according to any one of CI aims 9 - 13, wherein the
emul sion of the bitum nous binder conpositdon

conprises a blend of dfRehd 3668 )dokfrQikg a hard

bi tumen and an enul sion conprising a soft bitunen. 15.
An enul sion conprising a bi odegradabl e emul sifying
agent in an anmount of about O.Q@Dto about 20 wt. %
based on the total weight of the enul sion, wherein the
bi odegr adabl e emul sifying agent is selected fromthe

group coRgigiih 59 1§)fa coﬁlﬁt)er k?@ﬁ &, %ea ﬁﬁébﬁd'rﬁteoérofuﬁ royul Hahde R’ is a
(11): X (RB)3N+-C(R 4)2-C(O wherein X is

count er lioear Opfoeefneh@;mlkylgr@lp hav@121 iy 6 icaban bidms, p is 1 or2, R*is
sul phonat ched al k

g oup has i 1 aRtEeR cab i at Srnchidy S ERERARVIRE 1 10 6 carbon

hydr ogen a@imsa 7l ik 8RR @br BFanahed iah kydudki tha\bimeuld C,Hy,, -
to 6 carbon atorrs Zis either O or NH, and R5 is a

group haw+ng"fh€ﬁ@nfﬂé) derftes pppmpar of cmthn cappay &ublaponds, with 6

denotes the_n rbon carbon dou
6 n 12 and %béni%é)rvw%?lg’ lha ?‘ ? u@a? qn+1,where1n1<

sul phonate<grpupdi whérehd ﬂ?eaﬁ¥&rocQFb%m%ﬁﬁﬂ10%5{%yéroup is a linear or
sul phonate group, an aryl phonate group, an

branched alkyl sulphonate group, an aryl sulphonate group, an alkaryl
sulphonate group, and arylalkyl sulphonate group or a mixture thereof.

9. Use according to any one of Claims 1 — 8, wherein the (1—3)-B-D-glucan is used
in a bituminous binder composition.

10. Use according to claim 9, wherein the bituminous binder is selected from the
group consisting of paraffinic and naphtenic bitumen.

11. Use according to Claim 10, wherein the bitumen has a penetration of 100 10™
mm according to ASTM D5-97 or less.

12.  Use according to Claim 10, wherein the bitumen has a penetration of more than
100 10" mm according to ASTM D5-97.

13. Use according to any one of Claims 9 — 12, wherein the bituminous binder
composition comprises an elastomer.

14. Use according to any one of Claims 9 — 13, wherein the emulsion of the
bituminous binder composition comprises a blend of an emulsion comprising a
hard bitumen and an emulsion comprising a soft bitumen.

15. An emulsion comprising a biodegradable emulsifying agent in an amount of
about 0.01 to about 20 wt.%, based on the total weight of the emulsion, wherein
the biodegradable emulsifying agent is selected from the group consisting of:

(a) Dbetaine esters of formula (I1):
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al karyl sul phonate group, and aryl al kyl sul phonate
group or a mxture thereof; and (c) choline ester

walerpmrgassoyes of fornmula (111): X (R3)3N+-[ C( R PCT/NL2009/050116

4)2]P-Z-C(O-R 5 (in) wherein X is a counter ion, e.g.
a hydrocar byl sul phonate group Eg a halide, R3is a

i near or branched al kyl group ving 1 to 6 carbon
atons, pis 1 or 2, RAis either hydrogen or a |linear
or branched al kyl group having 1 to 6 carbon atons, Z
is either Oor NH, and R5 is a group having the
formula CnH2(2n - m)+i, wherein m denotes the nunber
of carbon carbon doubl K(RORNSC(RI)T(6)-ZR* 12 and 0 m
3, or a group having the forrmula CnH2n+i, wherein 1 n
24, and wherein the hydrocarbyl sul phonate group is a
i near or branched al kyl sulph P;te group, an aryl

sul phonat e group, an al karyl 2honate group, and
aryl al kyl sul phonate group or a m xture thereof. 16.

Enul si on accordj to Claim1il5 erein the, enul sjon
further &ORP Sée‘ss P OQUIRT DBy Pre%’r%!n hyedcan (Plzrhy QEATEY loylphonate
accordin R al MG 39 t Watinef R
150 D B8l ROl PRI ton soms

t ot al vveu&gehtheohydmgeremﬁ b or h@ncmlbyl@romh@mmg thdo 6 carbon
to any on

of the ( OPPS;%)“ GBH%%PBM% 4 e%glrg?‘tfgi & %’féﬁ"%ﬁiac Han -

is at | east, vAQr¥ih nYaledddes the Ehﬁllbﬂi‘ @todd@bdﬂ dh(ﬂlﬁfn double bonds, with 6
conposition conprising a (1- Elucan in an

amount of 10502 and 010wk 3%ndb‘ah@dmdhe yhéroeasbll sulpdiogtie group is a
of the enulsio er.ei sol lity
(1)) - et R T3 Betickrophy ! inhpnate sroup. an
| east Zoa%r)%s HIHdnate b @dﬁga@@ghﬁkﬁmlﬁh&ﬁatdwgr@@eaﬁ a mixture
in an an%gntfoqubout .01 to about

Crecol; an

(c) choline ester derivatives of formula (III):
X (R*);N-[C(RM,],-Z-C(0)-R’
(1)

wherein X is a counter ion, ¢.g. a hydrocarbyl sulphonate group or a halide,
R’ is a linear or branched alkyl group having 1 to 6 carbon atoms, p is 1 or
2, R* is either hydrogen or a linear or branched alkyl group having 1 to 6
carbon atoms, Z is either O or NH, and R’ is a group having the formula
CuHo@n - my+1, wherein m denotes the number of carbon carbon double
bonds, with 6 < n < 12 and 0 < m < 3, or a group having the formula
ChHon+1, wherein 1 < n <24, and wherein the hydrocarbyl sulphonate group
is a linear or branched alkyl sulphonate group, an aryl sulphonate group, an
alkaryl sulphonate group, and arylalkyl sulphonate group or a mixture
thereof.

16. Emulsion according to Claim 15, wherein the emulsion further comprises a

(1-3)-p-D-glucan.
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wt.% based on the total weight of the enul sion,
wherei n the bi odegradabl e enul sifying agent is

W@ 00013884 f rom t he group consisting of: (a) bek@i/NEB2009/050116

esters of formula (11): X (R3)3N+-C(R 4)2-C(O-Z-R 5
(I'l') wherein X is a counter ion 9preferably ad - C2
hydr ocar byl sul phonat e group, R% is alinear or
branched al kyl group having 1 to 6 carbon atonms, R4 is
ei ther hydrogen or a linear or branched al kyl group

12 Byt Doy ROCEE how il &bl 31 A>3 D-stucan s
wher @il (5)108R0k SsasédIén THNHAT welbhCartROBmGRIAON doubl e
bonds, with 6 n 12 and 0 m 3, and wherein the

Hydr Geatlbpn agearpmgriaeay gnoapClamg 1#inbarwlarcisrtha golebility of the
| kyl t |_ sul ,oup,

2 PG dt B b s SR e o

qH0UR BftuBinBliX bifter é&ﬁfﬁﬁ{oin)c%ﬂ%r%%)ééﬁ%%)gf-gét&ﬁn in an amount

derivatives of fornula (I
4) 2] 2@ © -IR &t.70, Ibajadhen eéha tolal svemzht @firthe reniudnign,ewlerein the

a hydrocar byl. sul p e group or a i de, . 1S a o
i noso B DL HEHL A Rh e ROUB P g 6. B8 6 kiaebiist 20 we,
at oM B Higdekrflabfe etﬁﬂ’lsi?in !alr%'aﬁ‘{ inMHALRGER Pab8utl 0. BEA about 20
or branched kyl group having 1 to 6 carbon atons, Z

i s emttier bBedronNHe taradl wRbghtso fahgreowpsibaywhgreithéehe biodegradable
formul a, CnH2(2n -.n%}i,dﬁhergin m denot es t.he nunber

of cEPUEHYEEASER! §ouBTed BEMIES SHUPKOBSIIE o2 and 0 m

3, Xg) apea R sRAVd MBrdnlle (fipr mul 2 CnH2n+1 , wherein 1

n 24, and wherein the hydrocarbyl sul phonate group is

a linear or branched al kyl sul phonate group, an aryl

sul phonat e group, an X (R});N*-C(R*),-C(0)-Z-R®

ey

wherein X is a counter ion, preferably a C; — Cj» hydrocarbyl sulphonate
group, R’ is a linear or branched alkyl group having 1 to 6 carbon atoms, R”
is either hydrogen or a linear or branched alkyl group having 1 to 6 carbon
atoms, Z is either O or NH, and R’isa group having the formula C,Hyn, -
my+1, wherein m denotes the number of carbon carbon double bonds, with 6
<n<12 and 0 < m < 3, and wherein the hydrocarbyl sulphonate group is a
linear or branched alkyl sulphonate group, an aryl sulphonate group, an
alkaryl sulphonate group, and arylalkyl sulphonate group or a mixture
thereof; and

(b) choline ester derivatives of formula (III):
X (R*);N-[C(RM,],-Z-C(0)-R’

(111
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al karyl sul phonate group, and aryl al kyl sul phonate
group or a mxture thereof. 19. A bitunen binder

W@ 09posissd on conprising a (1-"3)-b-D gl ucan i nPERNL2009/050116

amount of 0.005 to less than 0.1 wt.% based on the
total weight of the bitunen bi n%@r conposi tion,
wherein the solubility of the (1-"3)-b-D-glucan in
water (20 0C, pH=6) is at least 20 wt.% 20. A

bi t um nous bi nder conposition conprising about 0.01 to

about 20 % Qf . i radab if Vi t .
based on't feeni %{ lasl%l év%’é@%ﬁ no? %t %E@P’%ﬁ’(ln%l 21 g%ﬁﬁ% ggorup or a halide,
conposi t iRAns a Whetreir brandkedilediegoas ablieg €nvlbshafbvhngoms, p is 1 or
agent is selected from (b) alkylpolyglycosides of

formul a @1 R iRQiterhydeseypr & lnedr ohlepeghsd pikyl groyp having 1 to 6
al kyl gr ' o 4 ' !i,cgnn

al kyl enegg}?gﬁgy %izﬁg egthtgr oozglgggggﬁ& gtﬁg%l%g%(ﬁ s ghe formula
sacchar i dgHgs.0up)+havtianginomaten6tesahb anndteo s catboinscaabion double

i nteger having g value of O to 12 and a is an integer
havi ng aP08fue 1§¥ O£ S 82 39V Fefarne W<t 8FQIPIAVING the formula

formula h%n:é]r’ {nkRH Tl-3|§+4 %gb%@%gh:t@w&%?%g&§9&te group

X is a cotln ion, prefer

sul phonata gficdpr bRache Akylisaphonaé gyuphehad] allkhdnate group, an
group having 1 to 6 carbon atons, R4 is either .
hydr ogenabang suipheaateogropp.apitch atylalkyly pulphials BEQMPNEr @ mixture
to 6 car ogtoms, Zis either Oor NH and RS is a

group having the formula CnH2(2n - m+i, wherein m
denotsesitdhén badbetondjostt RhlompeRingan(1de8ikp-e-ghrds in ¥ filount of

° 0.005 to less than 0.1 wt.%, based on the total weight of the bitumen binder
composition, wherein the solubility of the (1—3)-3-D-glucan in water (20°C, pH
= 6) is at least 20 wt.%.

20. A bituminous binder composition comprising about 0.01 to about 20 wt.% of a
biodegradable emulsifying agent, based on the total weight of the bituminous
binder composition, wherein the biodegradable emulsifying agent is selected

from:

(b) alkylpolyglycosides of formula (I):
R'O(R*0)u(Z)a

)

wherein R' is an alkyl group having 5 to 24 carbon atoms, R? is an alkylene
group having 2 to 4 carbon atoms and Z is a saccharide group having 5 or 6
carbon atoms, b is an integer having a value of 0 to 12 and a is an integer
having a value of 1 to 6;

(b) betaine esters of formula (I1):

X(R*);N"-C(R*),-C(0)-Z-R’



10

15

20

25

30

n 12 and 0 m 3, and wherein the hydrocarbyl
sul phonate group is a linear or branched al kyl

waeiphasst e group, an aryl sul phonate group, aPCENk2009/050116

sul phonat e group, and aryl al kyl sul phonate group or a

m xture thereof; and (c) choling, ester derivatives of
formula (I11): X (R3) 3N+- [C(R 4?&] P-Z-C(O-R 5 (in)

wherein X is a counter ion, a hydrocar byl

sul phonate group or a halide RB is a linear or

branched al kyl group having 1t )6 carbon atons, p is

1 or 2, R4 is either hydrogen or“a |linear or branched

al kyl group having 1 to 6 carbon atons Zis either O

or NH, and R5 i s. a group havin he fornula CnH2(

m +i, whathere M Behetwicrtipng piglemdly af lcaﬁbzahyql;ra%rbhl sulphonate

double b r

havi ng t%ﬂgéornula1%$¥§? ‘&?égﬁé égﬁhg%ﬂwﬁﬁéieggﬁanaumw,
wherein udnsﬁtﬂey Hydmgerbyﬂ a Budaploo heinehagt dkipl g'reulah:h\'rimgarto 6 carbon
or branched a ho Qu honat

oroup. st s et Ee GRoRah and o De el Hagri o Cattocn
sul phonat e, GFiQu8n d@nd%s%e hﬁmﬁaeﬁ&e&ﬁbo&a%borfa&fbwms with 6
emul si on conpr|5|ng the bitunmen binder conposition

accor di ng 1t ® 1arapd Onemof 3cargli wherd® the R@drowdrbylesuiphbhae group is a

penetrati.on of bit n C red fromsaid |tu
ol si on liMgars Raneled o4y SWPTOTHA SOEBy & My %lpﬁew group, an
D5- 97, anfpedigpibdaie L%d el aBrIgaki @leheﬁiﬁ)é gPb % 898 mixture

Stability < 71.35, provided that thefraxi rum value Tor
Breaklngﬂkmﬁékmnb | ess than 90 and the nmaxi mum val ue

for ora a | ess th 0.015. 22. A
bi v ubieh RIS ST LS HGRTRURB e bi nder
conposition according to any one of clains 18 - 20,

wherein the penetration of bitunen recovered from said
X(R N -[C(R")2]p-Z-C(O)-R®

(111

wherein X is a counter ion, ¢.g. a hydrocarbyl sulphonate group or a halide,

R’ is a linear or branched alkyl group having 1 to 6 carbon atoms, p is 1 or

2, R* is either hydrogen or a linear or branched alkyl group having 1 to 6

carbon atoms, Z is either O or NH, and R’ is a group having the formula

CuHo@n - my+1, wherein m denotes the number of carbon carbon double

bonds, with 6 < n < 12 and 0 < m < 3, or a group having the formula

CaHon+1, wherein 1 < n <24, and wherein the hydrocarbyl sulphonate group

is a linear or branched alkyl sulphonate group, an aryl sulphonate group, an

alkaryl sulphonate group, and arylalkyl sulphonate group or a mixture
thereof.

21. A bitumen emulsion comprising the bitumen binder composition according to any

one of claims 18 — 20, wherein the penetration of bitumen recovered from said

bitumen emulsion is more than 100 10" mm according to ASTM D5-97, and

wherein the product Breaking Index * Storage Stability < 1.35, provided that the
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bitumen enulsion is 100 10 1 nmor |ess according to

ASTM D5-97, and wherein the product Breaking |Index
wEe@passEt abi ity < 1.8, provided that the naRCTNA2009/050116

val ue for Breaking Index is less than 120 and the

maxi mum val ue for Storage Stabi Iéty is less than

0. 015, 4

22.

maximum value for Breaking Index is less than 90 and the maximum value for
Storage Stability is less than 0.015.

A bitumen emulsion comprising the bitumen binder composition according to any
one of claims 18 — 20, wherein the penetration of bitumen recovered from said
bitumen emulsion is 100 10" mm or less according to ASTM D5-97, and wherein
the product Breaking Index * Storage Stability < 1.8, provided that the maximum
value for Breaking Index is less than 120 and the maximum value for Storage

Stability is less than 0.015.



