# - . A 12 February 2007 METHOD AND DEVI CE FOR
MANUFACTURI NG A Bl TUMEN- BONDED CONSTRUCTI ON MATEBm%bnﬁﬂyzgoy v
M XTURE The present invention relates to a nmethod for '
produci ng a bitunen-bonded gonstruction nmateria
m xture, the tenperature of m xing of aggregates and
bi tum nous binder being decreased. The invention al so
relates to a 5 bitunmen-bonded construction materi al
obt ai nabl e by the nethod according to the present
invention as well as a device. for manufacturing a
bi t umen- bonded construction material mxture. Bitunen
is a mxture of high.. nolecular weight -10
hydr ocarbons that is obtained. by petrol eum
refinenent. Bitumen. is a dark colored, senm -solid to
-viscous mass of sticky consistency and having
hydr ophobi ¢ properties. In virtue: of its viscoelastic
behavi or, bitunmen can be used at high tenperatures.
In nost applications, for 15 exanple for producing a
bi t um nous coating in roadway construction or even for
bi t um nous strips for roofs and insulation, the
bi tumen shoul d be supplied by the refinery in the.
nolten state and kept in insulated tanks. In the
ORTRRD MWD t DeVPEBSEOR MANBRACDURING A nBD'DUIQENz@ONDED
bi nder is. defb % bitumen _and 7 Or an
bitunen-baseglggiﬁﬁﬁiﬂéyﬂD@WQERIA@ YIHIERE i ons.
bi tum nous bi nder according to the invention is a
bi nder based on pure bi tunen as well as binders
conTB?nlHﬁeﬁﬁyttyB@V@ﬂtQQUalr&ddt&svet0|na paethedl arfor

: r and./ or nt
orBaLYTRES, BibBaH-HORGER cBpG Rt 3 e riALoBidsETe:
theonsmmw¢HUMrenmérmahlﬂ@xéﬂregg&Eth@@Wéﬁauﬁgﬂuﬂthus

bid hot’ bltunkpous bi nder
1nder being ecreased The invention also relates to a.
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N

5 b;tumen~bonded construction material obtalnable by the
method  according to the present invention as well as a
device . for inanufacturlng‘ a bitumen- bonded construction

'materlal mixture.
Bltumen is a -mixture of high molecular welght

G 10 hydrocarbons that .1s obtalned by petroleum reflnement

'_Bltumen is a dark colored semi- SOlld to VlSCOUS mass -of
'Astlcky con51stency and hav1ng hydrophoblc propertles
In v1rtue of its viscoelastic behavxor, bltumen can -
be used at hlgh temperatures In most applications, for
. 15 “example for producing - a bituminous coating in:'roadway
construction or even for bituminous etrips for roofs and
insulation, ' the bitumen should be supplled by the
reflnery in the molten state and kept in 1nsu1ated tanks.:
' In the conte%t of the present invention, bituminous’

20 ‘binder is-defined-as bitumen and / or ‘any bitumen-based
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such as bitum nous coatings or bitum nous concretes.

Hi storically, bitum nous coatings were produced1Q¢@b&QHygoo7

conti nuous processes, in drumm xers, and the

bitum nous concretes in digcontinuous processes. The
expression "bitum nous concrete" is frequently
associated with bitum nous m xtures for rolled | ayers
and the expression_  "bitum nous coatings” wth

COMR UMt oS ni b ur B LRBANGERer bingleroadmmpriddyer s.td n the
15‘;@1@%}5 ext af ﬁlh‘ﬁd&? e588Ly! %\ﬁegs%roenfb{@&er?xgr 1" as
"bitum nous coating" neans the bituninous coafings, =
bimdets sopmtiabsinpmanyy tapked dfy drieeantborddiadtiangs,in

§¥E§t e bitum nous concretes. .20 Classically, for
p manUt act ur g™ it umi nous coating, . 4.to 7 % by ,
wei ghfirdf Rihephnousidi ndar bﬁn@ﬁgﬁgct QR gAMYL Ofi ¢ is

aggregate. For manufacturing hot-m x bit'um nous

- PQE Ryt o t heodveer BE taggne§andsdacenishirucalion dretetial

1 r h bk f [ creened. i n.order .t.0 be
migtaed | UL "Eh be R oEEh, T BREC B phl BRGRL Sl
sugbe as ad uminaus ricedri raec endibig und nche. enh@Het csQ. be
proﬂucgd,,th tqufrature of the aggregate being in
t he 1PLRGE AR 1Y50 K3 LYBL BRI cCoathBaSt e TS tRReduFed in
coa@d@dioly HHRMRG L0 1 PASSHER ﬁ?@%kgg Qédthﬁe'bituminous

aggregates. The tenperature of the 30 bitunmen varies
CopgrRhesy Bat wdéacontiCuang 19@oCeasesa Thect eaprefssion
i | i.red vi ity. dn addition, . fillers .are adde

o BBy AR ERT e 1) A FoHER by cancaeiba®hith
biEebinany Z0QTurdsdaes: bejored diyéng oidather ekbeession
"bsEraiing of the bitumen. The global holding tinme of

tHESPEREI fGahraddct 4t et umd neps jBigpues for other
rogggggdiayggslzo seconds. Further the discontinuous

manufacturing - in other words, 5 manufacturing.in

- bat Ehestbf bictofresbus oddattigs prasent . invention,  the

expression "bituminous coating™ means . the bituminous

“coatings, still sometimes commonly called hydrocarbon

coatings, and the bituminous concretes.
Classically, for manufacturing a bituminous coating,
4-to 7% by weight of bituminous binder is added to one

ton of aggregate. Fer manufacturing hot-mix bituminoué

coatings, the mineral aggregates are initially dried in a

drum then, if required, screened in order to be stored in

the storage compartments, the aggregates are mixed . in a

‘mixer -according to the formula to. be -produced, the

temperature of the aggregate being in thé.range of. 150 °C
to . 200 °C. Then the bitumen is 'added by spraying to
assurg coating of the aggregates. The temperature of the
bitumen varies normally between 140 °C and 190 °C as a

function of the desired viscosity. In addition, fillers

- are added to thefmiXﬁure and'their introduction can be
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. -decomposition in‘certainntypes“of-bitumens, which release

: 25.

conti nuous manufacturing process is also known,

wherein the operations are substantially the sapg#ebruary 2007

except for the fact that the coating operation is not

done using a m xer.

aggregates is costly in 10 terns of

generates em ssions of vapors and ('

at nrosphere. The tenperatures of the m xing step vary
depe ieerPa90 dwena oor @%tee@r@mgspzoa}tm toffpé hef bltumen

T}Eéf t I‘bﬂ&i‘shﬁiﬁﬁ

In the ca

e S0aLL D0 Leper

5 'spect ar

The opegation for drying the

energy and
) dust into the

tures ¢
PEFaagEr, £ ene

mxxmm 1as4noﬁxro$®edenahhedsdﬂt1ﬂmi§hcbh@scoahrﬁger the

erature is i

Ho UGt at HRBY

REBPE

n t?e range of 200 to 250 C. High _
BAt a heaW! enePfyer  words,

ma&ﬁfﬁlﬁﬂdﬂir ang abakeiesangd | %at%en@usene;ﬁegﬁaatal a

pol lution due to the undesirable gaseous e
COHR;QQQQ&HK&ﬁWﬁ@@t@Flemperapase rigngebse knowme wherein

th?e:fb?égs}g&sé n%gafr'e %%%t tf‘l(ﬂqﬁd'i &hﬁblftgt%%?)?fﬁﬁept ?or the

f alogrTpidvadt whes dda&ttn@r @pelr@hﬁforﬁa.\éﬁ rRAORMeCakialda mixer.
ecolgglcal advantages Bitunen in th
har d "En@PEEREMEE 9% Grydags the |a1gaerﬁaatﬁénls costly in

oughﬁgﬁ% 18 teNCenPLi RN § s, and

of the a gregatlon stat

telrGl egsi @Qetrlg;? 1o
- continuously “Thr

duskaagitag theomtthepheseous state to
Thi han of .state i.s revers bl e
bas?sgo? %g LaFfF3affoh ﬁo@%ﬁﬁpgiﬁggg ZBER %%tﬁﬁen 140

e cold state is

the fluid state
forns

anfuMi NEC Nagbogdengd Sy ayhag Pl & f t BetuRRbhH9nIheRy ;

"the construction materials installed and bonded by
th?hémadﬁltriﬂreﬁe‘éﬁﬁrﬁ’éur?ﬁnﬁnat]é‘Py Nighgad.imhehe casé of .

spéb%ﬁ@ehéﬁhbes1%fF%%%%ﬂBﬁ'%Qplt as gévféflég ﬁg§hods in

tumen fornms the basis of t ropertles

25$y ofhe bl Luren, B

avore

' Whéﬁbl@Vﬁem@a¢hn@h¢emmﬁnatuﬂeonsnﬁhemhalﬁdm@e|dfkﬁnﬂuko

Re§|stance to deformation is al so
emperatures represent a heavy energy

expenditure and at the same time are an environmental

‘pollution due to the undesirable gaseops'efflﬁents.

‘The, elevated mixing  temperature ranges induce

blue fumes. Accordingly, the mixing temperatures,that'are

lower have economical and ecological advantages.

- Bitumen in

the cold state is

hard and becomes

viscous or llquld when increasing ‘the temperature. The

“bitumen changes

aggregation states,:

the fluid state.

continuously through all of the

changing from the ﬁiscous state to

Thls change of state is reverSLble and

forms the basis of its utilization possibilities such as

bltumen ‘can’ be -

gmmedlately tloaded.

tpumplng, m1x1ng and. spraying. After the Coollng step, the

' construction matgrials installed and bonded by = the

The viscoelastic
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and the sanme applies to its long-termstrength.. The 5

el astic and plastic behavior of the bitunen Sh0l5||2d:ebruary2007

accordingly be transposed to the final product, for
exanpl e a road covering. Thg ability to spread the
bi t um nous coating and obtalning the necessary degree
of conpression of traffic surfaces depend upon the 10
pllab|I|t of the bitum nous coating so that higher
PRATHYT t@hpehathi banen ef eutectie basmd:e’:’r the aobpevéies
n ﬁdﬂﬂu e d I ar d
OPl?ﬁ%E% rquI?g Eﬁgh%%hf§gﬁg éﬁpg é i thggragrEPgnd
byl thew, bithandre. fRes dsisdrate, to lﬁamﬂi@nﬁlﬁ@ thes favored
tlnatlon of the mneral and i or synthetic

arbcgrtl &1 eS20F t ARPAYGF eddt e 1tEnt LoRUcEe A oftrematd- The
elggiagatas Systhsisic f Yerpxamy e J¢ n%gn%usﬁolltgfngﬁt hghould

bitunmen results in a rigidization effect an
acaerdingleasdg n typssposeyd. 20 Buirepdamaat pmdeEtO OﬁBr

|sI S t hod for produci ng a nasti
%a%%ur?l n%us c%a iﬁgv\%ﬁg%cﬁ cohtSi ri ]8"]%3‘{0 %5 8p’6§a8 the
bmngmtousf avateinld tandrolt&d nd il et o ﬁé@é@ﬁﬁ-ﬁ d%’%iéé €of
powder formto increase its stabil

COE&E&leustséoﬁomeﬁ SEVRERSECR hgwfaﬁeaver%@eendzs gparet ekhe
plahbangugd $@ W.pGergpa.Appld sat ég%ﬂ%?\Jger Fﬁ%@ Aﬁlgher

di scl osés the use of zeolite(s m f or
migafdcitepraratrindnpre espbeated eiandribe \tioscadiitereofan

[ The zeolite, preferably a type A .
-Op%tlﬁlﬁ gﬂgegjmd U%&ter content. of 5 to 30 30 % by

zeolrte

vei Bartidheazeg! i hergovwegse Pardd chesuhane f‘@quﬁ:‘!@r afgfgh
di,aneter of about 10 pm 12 February 2007 Use of

nigoder BHPEEBFIEESadndesdrrbba Rhleve prithe %hud state,
coRREUTOIE | HOL SRS Ebel P SR AR e / oo
syBhhetyjc pertlcles of the aggregate. Introduction of
fine aggregates such as, for example fine dust into the
bltumen results in a rigidization effect and thus to an
1ncrease in v1sc081ty . _

European patent EP 0 048 792 Bl dlscloses a method

for produ01ng a mastic bituminous’ coatlng which contains .

0.2 to.5% by weight of a zeolite o;'.a. mixture of

synthetic Zeolite in the powder form to increase its

stabil_ity.~ The zeolite powder particles have an average

fdiameter of around 10 um.

German application DE 43 23'256 Al discloses the use

of zeolite(s) in powder form for reduc1ng the- m1x1ng

B temperature and the viscosity of the bitumen. The zeolite,

preferably a type A zeollte, has a water content of 5 te

>

30 % by weight. The zeolite powder partlcles have :an’

'average dlameter of about 10 pm.
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owi ng to the handling of powders, especially during

the 5 introduction of the powdered zeolite into1RWbruary 2007

m xer. (coater). This is, inter alia, a reason why the
met hods described in appI| ations EP 0 048 792 and DE
4323256 have never been operated. The applicant has
unexpectedly di scovered that the 10 introduction of

an additive having a high desorption apability with

t enpefdst uPé; Powdelreds maﬂldftegrémﬂudieserilpeﬁodnt Ghancptior

ayi ng 19f. 4 h t unmi nous nder kes it
posgﬂg#@%?gﬁéolvg% e coﬁﬁFéQlﬁs bIBrOEigﬂﬁic ring the
hpnabireye of namel pvi pgobastlki BF abw fbohdiiyroantd ddeety

addltlve efqQre. and during the addition into the
B te cbhfel2ndlHinge ohaBPYdRr Sai GSREEILALY, dFdag tthe

1rﬁ1?5§)dLhﬁelrbr9dQﬁfj the fﬁBk«QLa)éegeV%é? 18 Sifd, '”@‘E@V%X_er

t echni cal characteristics he ad fron o
(erpfiqnve This hésf odmtelr gridmyl es r@@smkaﬁyl ttheosmeiﬁjiceis A

R T A aRRTR 600 R BRe O aled i ey 122256

ham@emgwemomeuﬁpkmeﬁatkmﬁ em ssi on of vapors and' dust
into. the atnnsphere and the production of greenhouse
ef f 68F PRRYSLCAMfehhas swerpsciedlyddismyerethethat the
irndeRlerki0h 1Be Rt S 161%9”559% $ e desorption
‘aggregate(s)” means e m neral ynt &
apapdiegat esivhi ctermperaniredudead théo bmfmmmus;ranules,
in,order to nmanufacture m-xtures of materials

nd
prlisede{é %%ﬂs{rﬁttl ?Fl@ﬁ)lﬁPEQ¥%Qﬁnnﬁﬁd the { pd tuminous

bipHesentakéSHVart i BssiBeet &AM 56 %@nu{ﬁe(%om TBaNgouble
the. granul es of additive having high deso#)tlon

teghnirey wWnok leghpef aiupsovhag aaedulnngomdfmldlty of
th/gegér 'rﬁ/n?é)oz)ef%ﬂemgn&hed )§ler ‘:oat er&lgﬂjgr J.tn o %he

] uring the Spraying o
mixer (coater), while enabling said additive, once it has

]oeen added, to rapidly 'deve__lop in situ improved technical-

characteristics.

The addition of the additive in the’ form of granule.sr

‘makes it possible to reduce the coating temperature. This
reduction of the coating temperature allows a reduction

~in energy consumption, the emlssa_on of vapors ‘and’ dust

into the atmosphere and the production of . greenhouse :
effect gases, such as carbon dioxide. '

In the context of the present 3.nventlon the term
“faggregate(s)” means the mlneral and / or synthetio

aggregates which are introduced 1nto bltumlnous blnders‘

in order to manufacture mlxtures of materlals used in

constructlon.
_ In the context of the present 1nventlon, the term',
"granule{s)" means the granules of addltlve having hlgh

desorption abJ._l:Lty Wlth i_:emperatur_e “that are 1ntro_duc_.ed...



the bitum nous binder. The present invention thus

relates in a first aspect to a nethod for producimpraary 2007

bi t unen- bonded construction material mxture, in

particul ar a bitum nous cogcr ete or bitum nous

coatings, conprising the follow ng steps: a) drying,

in a mxer (coater) devi ce, of aggregate at a

t e e and 16
o e Ve o A% aPt 3¢ Fehmaiachrarias of
the pitwnmepsnpindao the m xer (coater) device of a

b'TBH”?@QH@nt?' m%nt1%| q:'HuES gf @éj 119 oy !E%gptteggéé%:ec TL20 a

ween 140 and 190 C, an ereln prior
methed JfRY n@TORBCERF ayd ndidhmeheborsiadunicesasr iitider , maherial

mixt@edi tijve %YEQ&A]?&ﬁ' gh @@%%ﬂ{dﬁn %lnl:ke&/e Vit h bltumlnous

terrperature is introduced into the mxer (coater)
coatins f GPAPT bt it &RGI Eellking gkeptdl es conprising fi ne

pastichesi®d, sal & xddi-t i(\v8a800f egated, u%'fnggggegate at a
adhesi ve, said fine partlcles havi n an average

temoefatiigter: G BEFYRYN 1 0pmantt% om t%hna second aspect,

there tsapimyidetAdNdHuegaf & HSH: | dre CONSEIMRLEOAre T,
ri si,ng a bitum nous bi nder in particular a

by s%]fatrg)drhgndﬁ ° cHMe e Tor CBR temi r‘fitﬁYécéoatf i gl twpaps ebbpder

whiclbeisnfea b aided tBypdé e uret hod rapcdpiimnedcabare;so °c;
characterized in that at }he time of its

i FRY eHBRTHEN L Fhe e rAs| onST of Vs DsbS SpEayings of the

bituriin@mns0 .bE'mEtgfITBan adyant age ausiiygl ewetidhhaisQr36iom/ aBility
e.is provided a use of

... LN an
witn dhrBer ohbek AR RRL o e P e o Se ey B B form
of gdehihed, abave, dranuleontoabkifnthd heihenparaiores obst henid

ture conprising aggregates and the bitum nous .
addltgﬂvﬁdérggwﬁ??gedsal d'%lg("l %t L‘jl% CPehwi nd %&e paﬁtl‘:fes having
an amagec@imetfearr oﬁabemv@lem Agut hend @nper at ur e of the

- m xt r the coat.i te eratu

B e i L e
constirigtgon s qempvi deny aauslel‘OImmuaddbindee, iint parktocmaf a
i tur QLN RE AT | REALRRONG, T 8L AUAIEN! L0 ANGLT Mg

m xture tor use In COﬂStI‘UC
obtained by the method as defined above, chardcterized in that at

the time of its implementation, the emissions of aerosols are less
‘than 0.5 mg/m?, advantageously lower than 0.36 mg/m°.

In a third aspect, there is provided a use of an additive in
the form of a granulate of the type as defined above, for
controlling the temperature of the mixture comprising aggregates
and the bituminous binder while said mixture remains intact, in
particular for maintaining the temperature of the mixture at
approximately the coating temperature obtained at the end of step
b) . |

In a fourth aspect, there is provided a use of an additive
in the form of a granulate as defined above for augmenting
handiing of a mixture for use in constructiqn. comprisfﬁg ‘a
bituminous binder, in particular a bituminous concrete or

bituminous coatings, -in particular under atmospheric conditions of



bi t um nous binder, in particular a bitum nous concrete

or bitum nous coatings, in particul ar under 12 February 2007
at nospheric conditions of 12 February 2007 6a

i npl enenting the difficult,mxture for use in

construction, in particuleo?r at ambi ent tenperatures

of between 5 and 10 C. In a fifth aspect, there is

lmpl&ﬁé:h\el%d SN £Ge L of ﬁ@@%&ﬁéensortnge gghh%%aﬁ fém%ed

above, “conpri si ng a si | et sal
Partm@c?édam@@%?@mm@@w e&, betweenf Sbaichd Ocdfnect ed

ten Lhe; pixingem! | chdev ca Hharachesi é&ﬂlaen fBEa&eéflzmg

addi tive having high descri ption capacit
the medhpsy aﬁu%flmdt HEOY‘%M ATPrigiahid edlosatle gradgtest said

silo COTREIrSieBledii 18 Dakdiibhl g @by, diaddit Iy&nga%ﬁﬁs@é&ﬂ to
-by nmeans of a binder, said fine particles havin

the Wéﬁf%ggé“l&. afevEre of ChieREeR1 2e® M anehat 3R audélkém hcﬁvmg
high StGeriptisml tapakb@ry Whithh hasmec00s0l € W t hna form of

Vi br atli?% machi.ne for assuring the desired

granylese| 581 < A BENET S?mﬁtﬁl%&sdfh%.&air\vécé% theaifi aiggrive

aggrd’@aldedd&b‘yl @RankS osed HiGlde, XisRgdgirans| esrt el d i VE8,idRd an
en ua fl||eI‘S In the context of the present

aver"’}gﬁv tﬂjé P%Wﬁe“a\ger%ean%%nﬂ'erm keRfefimetfagk in

said t Belay | F.«vhﬁfﬁlﬁl GalBean ebniédie: | REtNI dUatibPitanBt ef=sh0he for

esou G BB SRR S SO oAl 8P b 285 e
mlxutgenqne]rlat deeicE? afs hesdd ngoof mt‘LhEn@l tushuidss ddidenvies and
even uaq dvant ageously by approximately 30 C, than
58 gr aJt ure °T1 of dryi ng of the aggregates.
Advamag@:mmlxy otfhehbi pmnhmtu&:biamtebni stheatefh atavdrage

aiamdrdR-Cal; COALLAG LAMDEIAtULE ang LNe, 8G0TE0aL0S L sgun)

ed at a er “at ure
dlame$&:rd @f/pmmlpacoactlersg metaenperlat Llraeerl gquoaﬂiomeui:ﬁr t he

;%grgglg :riérggggred dgr%oqg_mteggper %t urt% of Jt_nveentlon, the
temperature T, of heating of the bituminous binder is higher,

advantageously by approxzximately 30 °C, than temperature T, of
- drying of the aggregates.

Advantageously, the bituminous binder is‘ heated at its
'typical coating temperature and the aggregates are dried at a
temperature which is about 30 °C lower than said ltypical coating

temperature. In particular, the



: "10

15

20

compensate for this ‘drawback. Under the effect of the

25

30

- the, KEUReLT;

i.s 130C and the tenperature of heating of the

bi tum nous binder is 160C. During the coating 4Pp€ebruary 2007

aggregates by the bitum nous binder, the tenperature

of the bitum nous binder tends to 5 approach the one

of the aggregates due to the fact that aggregates

constitute the largest part of the mxture. In fact,

a bi tumen-bonded construction materi al conprlses for
drgpiagpl eenbiniugy ofofthgygregacestand i6 %4 00 °6i tamtenthe

I.S .a@S h regates are, heat ed
teperarareart BUaF tolioBe, HHRPOPREOARTS ht Rt L A e
i s Dheahgdthe achedper athy exqifrekfides Hyhathd heituminous
ecifi¢c heat 'ca acit%Eof the aggregates is 0.2 th/t

bij rfhEBBnEe‘aPe’fﬁ urgi PhinFRBub: biRHRSUS sPpnder herds to
apbdhchh@nBr epRl tdonenof 4 qB8985808} edﬁ@' 2l \@id O U UTRL:
are respectively 94. @6an 15 6 % the m xing
aggErparasurenssitnte 14 @r@csbr@antgqu thé thtldrq1 nin
r a rega S redu th
faE%np% %Hlﬁl‘lé}l{ 6&1 g g Icr:gg 1?%% rﬁlal[ h%omprlses,

ehperature o XU

' -foreanamlallar eabbubi Bun% n@ﬂSa@gﬁ@i@&t@kec:éx@:ase% ane bitSumen.

V|scos|ty |ncreases Coating thus becones nore
d.lftf i £3| @ssyged *buftﬁ‘@sea%gr%‘ﬁﬁ%?duéffﬁorh%ﬁt%eto a

gidtyee | Ht 013608peNsat g f g, d hig ?t%ﬁ%ﬂ‘ék i@&’é

t e effect of the ténmperafure of the aggreg
he@@@dtt@eautempmsaftmm of mtanm,estrrae:l eassessgdmﬁm ereat

I alns in solid, n rtifici
capflley of NS LS n A B AR (e Ao e
blt&mmnmnprEYﬁaetthﬂﬁﬂ5tfh/@f ﬂH%H'EKb- robBrEE@ns of

context of_the present.invention, the expre55|on

A9ILGAR S vEShabi rey §0h|k@t¥1€!‘§-§‘or®¥$oﬁesﬁbptﬂff?ly’vm&%’ and

6 &L emRS CYETIECN I”%%ﬂge?% J_anJILE' \{ﬁHgbll% r %\cec%s.cl&lgfgl%o

“Under the ac er mords
if tehpedaying tabpeeati®e, dﬁﬂtmmleggﬁégmaeerlbhamdeEd,

S|tuated et ween the ta ers or. the interstices of its
%'qﬁnr?Q Y O less gmportant the

temperature of bituminous binder decreases and its

viscosity. increases. Coating thus becomes more difficult.

. The purpose of introduction_'of the additive: is to

temperature of the aggregates, the additive'in‘the form
of granules releases the water that it COntains in’ solid
form and thus artificially reduces the viscosity of the

bituminous binder and thus improves the guality. of

- coating.

In the context of .the presentl_inventidn, the

expression "additive having a high - desorption ability

-with'temperature"'means any additive able of releasing,

‘under the action of heat, in other words at a'temperatﬁre:

above 110°C molecules of water that are smtuated between

the layers or. the Anterstices of its crystalllne matrlx.
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only approximately 40 seconds, up to a maximum of 120

12 February 2007 8 Typically, this physically

i nprisoned water is known as "zeolitic water. 12Femumyzoo7

Advant ageously, an additive is used whose water

content varies from5 to 3% % by weight, in

particular. 5 from1l5 to 25 % by weight relative to

the total weight of the additive. The granul es

rise fine particles of said additive aggregated

TW ofhhs aBhEsiGell rhdgeriispaedpaiatied ess okneunigd as

n 2L {4 ve san.especial ly be obtained by .10 wet

granul ation. Then, they are aggregated using a bi nder

or dvivadiiegiepasilly,or der additeate s anudes ofhcare water

e__di aneter of bet n,0,2 Mmand 1 mm Sai d

.Coa}]%eenm VEILHT® bé O pa‘f‘i’wgﬁl i PYa Wit | 42 BpTticular.

from |18 ase.2578 BeghesiyBRtPaetiheskar by sHit edcbor welght of
aggregating the fine particles of said additive is

they ¥hyl cellul.ose (CMO). For nany reasons, it is

pr efgrabl di dd e fopm __.
ratﬁg% tﬁgﬁ&ﬁg%%$iﬁ§xhﬁg %%nekgh dlgjve]?ﬁ%bo eE saild
adddmmvel ragfgmigatiehb gy anehes, «bnpakeithe2d vei.t ITpoyelefsne

3 10 R 6§E4ar he foll ow ng advantages N better
Pat A&t eﬁg St GRS ST | SSRRSS HghY e @hkpined by

we&obﬁﬁthBt&8Ha|@§eh'ntﬁég areb§5§§é bt849hkYng a2Binder
no curing. The appllcant has sim'| arIy unexpe%te 'y

oxrdiagc drbesd vet Hat QﬂdgnrﬁQ(ﬂnﬂﬁtangxﬁnuh%saﬁﬂlamvevemage
r m:0 u nore rapid
dlgﬁgF%?b |%%t8£$H é dgﬁ |ve -~ R the mixer (coater)
prlﬁalﬂoaahdsiv@rcﬂmrb@g iMep30t SPEBYEN0a OfletNBative of

9& m nous blnder The coatln%:ste | asts
ce ose. An adhesive par icularly suited for

aggregating the fine partlcles of said additive is

carboxymethyl;cellulOSe (CMC) .

" For lhany' reasons, it is preferable to handle the =
addltlve in granule form rather than handllng the sameA
addltlve in powder form. In fact, the granules, compared:
with powders, ~have in particular ﬁhe - following
advantages- o | | | A

" better handllng {stocking, transport, d051ng),

* dust formatlon remains limited;

o better.fluldlty;

= ﬁo curing.

-The'applicant has similarly unexpectediy discovered
that the introduction of the additive - in- the form  of
granules allows a more rapid distribution of the additive
in the mixer (coater) prior to and /' or during the

spraying of the bituminous binder The coatlng step lasts

seconds; 'so it is important that the additive can release
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only approximately 40 seconds, up to a maxi mum of 120

seconds; 'so it is ;inportant that the additive1gagbnﬁﬂy2007

rel ease 12 February 2007 9 a maximal quantity of its
zeolitic water during this ,short period. Once the
additive granules are introduced into the m xer
(coater), the fine particles of said additive are no
| onger bonded to each other. Thus in the 5 m xer
a (ppaiBal tHeretdre fifnelipartiedkbtvd sddieti véumingh this
e ra [ ter.of between 2,and 4 m; |t
SRS PN PRl BB, Fad iR o SERefLEF g o enantroduced
ingar t tbeesmiar bomstetdednt o dHee mixer f(epaieldsdusr t@aid
th%.nunerous technical problenms connected with
adGatdivEn & oo rsonasy (heriRd abio arfGhe 6B EnbEBRARAR &he
nikBe |(RGAREIIN, fi tGl oS alh;aqdit |
have(a speg?fnggﬁrﬁggefqgfp%%?&géﬁ§ﬁségg%g%&%gg%o éQCh
‘havaRlag, aduageagiicunsitentof |8astedd, 00Anand/ gn. NEaSwWoedd
by,) aser granulopetry. At the tine of |aboratory '
,l‘f‘h]gt abpl i EertodHimd thes sabd fHEcadeRttiRlesh non
bohhedf o AL8f ghanuheseAft ﬁoateéf)m d O Of thRe umerous
~adhesi ve, rel eases nore an 70 %o its water I'n
terbnicehaprebhensscatnactedpeiahuhandl ingepurdarsd40. and
180.C. e_sane. additive jn . the for a_powder,
naviigodn a0EPaBaSHP A tEPOOReRb RE FaPeAsBenE80Hor Ehe
fihbapar@iYiek idfS y@i®raHAi8RPEOHIRL & Ysdoc PPk Ssatfade
tenperature. of between 140 and 180 Cin | aboratory . (
of gdgteenc &otithgand oA6: ABQantmgebus adiveattageovely at
odli e | Can b is a
-le%é?ugsa{r@ gﬂd‘”ﬁj s q‘ééé%f;‘;%gﬁ cﬂz‘%% ?ﬁéﬂo‘}rﬁeﬁ% i tial |
anckphtilve syindest slabhagetofgdvansageotbéyapplibenit found

zeol ite, leaf. zeoli'te andor ube zeolite i s used as
thate %5& i P8 A Casit, '%ﬁ%‘\bagﬂr@, Yhi 1955%Les | after

‘elihimopion obit @ anthdhedi AUl LBIEESeLS é3®d than 70 % .of

its 'water in less than 6 hours at a temperature of
between 140 and 180 °C. The'same additive in the form of
a powder, having an average diameter -of 10 pm, releases
more than 70 3 6f'its water in approximately-15 hours at
a temperature. of between 140 and 180 °C in 1laboratory
assays. . . -
AAccording to one advantageous alternatiive embodiment
of the invention,Athé-additive used is a natural and / or

synthetic zeolite or its initial amorphic synthesis stage.

Advantageously, fiber zeolite, leaf zeolite and / or

cube zeolite is used as the zeolite. Faujasite, chabasite,

'phillipsite,.clinoptiloliﬁe and / or paﬁiingite is used

.
t

as the zeolite.

Advantageous%y; the zeolite used is .a synthetic'
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" that the pliability -of  the mixture is influenced

as the zeolite. 30 Advantageously, the zeolite used is

a synthetic zeolite of the At P, X and / or Y 49@bruary 2007

Preferably, a 12 February 2007 10 type A zeolite

granul e, in particular haviing the chem cal fornula

Nal2( Al O2) 12( Si ) 12, 27 Hé%, wherein the quantity of

Na20 is 18 % A1203 is 28 % Si2 is 33 %and H2O i s

21 % By conparison to the zeolites of natural origin,
typre A5zeplite cormnulel i trepdyehuelt yhawve dheonsieardical

' i dty, . ich is advantagepus in .
f%@#‘%?‘% E‘P%ﬁ (fz%rrajjzt) ﬂ"e%lroégtﬁ' r \e@? fﬁ%éne@%‘?rm ogg? n@egtity
oD adiantlBgepuRlght asnai ¥ snbodidedd ¢ ahdth® is 21 %.

invention, the additive is introduced into the 10
“mi x&tY (FERBASU W@ Jhsnhraaslidie.of metmmmploprieight the
artly s td cul s % loht lve ;
total wei gﬁl%gst hf(}e%;%nﬁl?:/ l-%{S}regurgarﬁgt(ﬂts?)ctatn\r{fe uB‘ifBQﬁlty
andhvar vy ~ awivitihodls f advanbdgebng ibi pamrehebbadedor the

‘ ion material mxture is made 15 avail abl e,
re%{lg]erdéo%r%ﬁlae?-‘eec?st'o. fami|iar production methods is
conducioedialy ¢oNsindeballay:thewiisMayireEnbheRer ahHh8Sment

wi thout increasing undesirably the viscosity. It
of¢ gt Rr dNVER IRy at Bee f PEdiLivet yis whngoduked podsi bibe
mikBRT Qe dy TPl Nt atd o0 & 0 Fhg. bi no [ngs.
or to . 20 kﬁ.’{)um nou %:rg%]lcff%t%fsg'?m%ﬁ?gcf ﬁ%d‘sg%lﬁtﬁbu%n
paracrdeiro)..2 tioo afly8parby cukaghtheetiptive aan the tbasl

he.addi tive, .having a high desorption ability wth
we%gﬁﬁef’)gt E#‘S %F%ﬁ?gssi vely releases the zeolitic
wat aratiahbe dd Menef 16QahkA®naNds akhg@naHr 1t HANSROAg

.or 25 the phase of inplenmentation of the mxture
bitgmpprbraged BrrahrHetdoni nekerthals pivguessive made

avh2l88%e OLnile VWRkiaredl QY £ 116 BASMIG {0 "RIBLS
Vot e plfabpe & gﬁre _é% Eéﬁlflar proéhéilon merhdds
1s- conducted at  considerably lower mixing temperatures

vithout increasing undeéi;ably the viscosity. It confers
an elevated flexibility, which makes possible improved
implemgntation, to the bituminous ¢oatings or to
bituminous concrete so manufactured. |

" Without limitation to any particular theory, it can

be that the additive, having a high desorption ability

.;with Temperature, progressively releases the zeolitic

water at the timg of .coating and also during transport or

the phase of impleméntation of - the mixture comprising a

‘bituminous binder. This progressive release of the water

allow for the mixture to remain more-‘pliable over a
longer period of time due to the successfully release
water without making temperature increases ‘and thus

increases viscosity changed necessary. Due to the faet:

positively, the construction material mixture exhibits a
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| onger period of time due to the successfully rel ease

water W thout neking tenperature increases and ypyeoRRry 2007

i ncreases viscosity changed necessary.' Due. .to the

fact that the pliabi,J:ityjof the mixture is

i nfluenced positively, the construction materi al

m xture exhibits a 12 February 2007 11 conpression

mﬁlliqgness that woul d generally be acconplished at
TR St ¥hperat L EInahe retldled Wordd beemRpAabbout be
adcd s f ,the ;b '{gmﬁ i W ut... ti v

influeﬁ??ﬁg ?% §3Q¥%§¥1the %ﬁ%gggéﬁés%ggeﬁf%ﬁﬁﬁagjé%ﬁér
bringseshbeet extfoamirgpialf f bhai bdtehfiect:si oirekpr esisgobut

N _i,ncrease in vol unme that sitivel i nfl uences

ne A AN et rn s iy P caokp i Lspae
cdutdd esof Ot MAYARYESexvBheh re&sidt fAdhrdng OMFBESES is

density of the construction material mxture. A 10
eXDNASREY alPadAiht dQECREHES stid | vakiare t Hehatol asitively

NGERRS oMl O RRL LALSLd O fONTAIR LR

bitum nous coating a arly 1 nproved conpress
watgrr corpact bnpbleper@iimonseicfbponadd t iwrd ddnstseuBt in a
uni form dj str.,ibuti of the water vapaor in the hot
1o 9GPE STt @ PR TSRS D MG A Ty - A
paditSicill Bul 120 a0t alghe MisAlst sV aROTHalt e RIJIvRRN-iBRRded e,
‘hot nmixture is ensured particularly through zeolite
whisht hes wdteeldonorthen tows ecomberst tics teei Hilvamineus
er.yrel ot cur. . ntaneously at the
T o h g Fhersd sonbasedtl T Flo R pack ho

opelmetéibenpefrhtunddiaige ehshiremallf i AomleQst@ibution of

thAccor‘ir}'g to an adyant ageous alternative enbodinent
6f tRESH nvERTon, 1R 1LE8Ps &AF i MEEHIYS onCORREL BéREed?

biPtin@hot8 Hithded! AW | S8eihe ARAAKL Un LB the water
bi t um nous binder. These fillers ensure uniform 25
Va@pPst r ibut FBA obifkeeaddpniled hhekngmdxfiugle désor pnisomed

' 'pa;ticularly'through zeolite as the water donor. In this

~case, it is decisive that the water release does not

occur spontaneously at the oiling peint but instead
occuxrs continuously in the temperature range of from 110

to 160 °Cl_ According to_'an advantageous alternative

'-embodimént of the. invention, fillers are in addition

- introduced prior to and / or during the spraying of thé

bituminous binder. = These fillers ensure uniform

distribution. of :the additive having a high desorption

ability with temperature'in the -hot mix. Advantageously,
. the fillers are introduced at the éame_ time .as- the
additive. According .to an advantageous alternative

'embOdiment, the fillers are rock dusts.

The - bituminous ' binders  envisaged ' are  most

rparticularly bitupeﬁ, speéial bitumens, modified bitumens,

polymer modified bitumens or mixtures thereof.
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ability with tenperature in the hot m x.

Advant ageously, the fillers are introduced at ﬁ@ﬁemuay2007

same, tinme as the additive. According to an.

advant ageous alternative gnrbodinment, the fillers are
rock dusts. 30 The bitum nous binders envisaged are
nost , particularly bitunen speci al bitunens,

modi ] ed bi t unens, pgé% modi fi ed bitunens or
m xtW s Cher gaethag r khey ZorAtipn,weh e néehéde

mﬁlﬁ{;‘etéfﬂ gpLiaPe B Arapd h@o g,ne aﬂgbte{% eoﬁdl%gl?re

0 40 can be acconpl i1 she uci ng
re@ecrgyg byhabom.edi%ofer I\/eaengprrblyt sbdwy e3Ghowedhatentedne s
|c e rene can be 5 | owered 14 kWh

h%esc%’oﬁwgf etk §P88&?%ﬁg SRR 3&%%5%??% gan be

1@m¢emgb§yetdemcmhatpe§iurtaﬂ R NBY ¢ @RETALL OBoat SAYI r@J@len
8 liters of fuel oil per ton of bitum nous coating,

CUMHAGEME 2 AR My oty e | Shasy dugiggumanpathaperation
od c ng n
(respect?veygi%%QF?%%cg?%l 8 ﬁﬁggn%0¥lldﬁ q%ﬁ%?lQPus
cc(a'tes@cmma yedamid Iamrtgmﬁ 2 thils temans Asavmigy ehat,
400 000 tans of carbon di oxi resEectlver 246, 000
ons) 4R R ddi RFSRICFEOR houP beCBB APE8 ouiht haffegmany
(de@dRIct iV 1henper atprsddt um pougpartersal REXYYLE  tons
creates fewer aerosols. -and vapors. Measurenents were-
(rgispeciivelyo 49 ovdllilem r edust i orthfs emeessormtorfngs of
Olnlnt @ oa ercentage of noxi Qus
4Oiédgr()?us%ﬁ%sf%%ceég\%%%&alCgloOXle ec(trfkﬁpee %R}é’f re?réﬁtgoo
tons) .t he context of coating trials 20 have gi ven a :
value of, 35Q. 7 ng of aerosol vapors per cube neter of

air Fongﬁelﬁpﬂltﬁn?QﬁPtﬁ BesprAnsed oY that urehoder
teApeeatLP8 SIPELPAYLE %hatld8i 4 angd & Wal ue.af, te%o'feﬂgr

per cube neter -of air.for. a coating tenperatur
aerosols. and vapors. Measurements were also able to prove -

the reduction of emissions of pollutants A . lowver

.percentage of noxious and odorous substances was also

detectable. Measurements in the contegt‘of coating trials
have given a value of 350.7 mg of aerosol vapors per cube
meter of air for the utilization of 'a standard B65-

bitumen at a"coatlng temperature of 168 °C and a value of

1 90.4 mg per cube meter of air for a coating temperature

of 142 °C due to the additive in the form of granules

hav1ng' a high desorptlon. ability with temperature, in

temperature by 26°C thus resulted in .a reduction of
ultrafine particles by 74%.
- Considerable changes are also experienced with the

odor. Olfactory evaluations with subjects resulted in a

' lower number of odor unlts (OU) in the case of a

) construetlon_matetlal mixture that was produced at lower.
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of 142 C, due to the additive in the formof granules

25 having. a hi'gh desorption ability w th tenpeiardb@ary 2007

in particular a zeolite. A lowering of the m xing
tenperature by 26C thus re gllted in a reduction of
ultrafine particles by 74% ™ Consi der abl e changes -are
al so experienced with the 30 odor. dfactory
eval uations with subjects resulted in a: dower nunber
tEPegaGMrenPls theupaisa st ke dase techingonst thet Lomention
Lal.: o xt t.ha r og t lower. 12 '
bygg%rgﬁl fg%/l%%%?%c%at etﬁﬁ\é?gfl %r e%%ﬁgg%(gt%%% S aotf £ henormal
teppachitngeofof hecdatiant i owithy cegpadi 0N thea spathddng
rature of coating. Wth

f d |
befRYAPE " STl 46F BoRA) b, v dtestvanmaized to

" regRubg bepdeiftheds cCormethd®. 5 mequl agcRi LRI NOUS face
0

coatings. The desired surface structures were als
StzyRtaved vweraoddsdi achéaveqd. wthhogesdinffhcukigard to

us _ ertLes ity ri pping capacit

woal R PRI e BalY o Yinad PR SHBT Latap ey,
grmppinedcagaei byt uneaohsr co8si stghéOnam@t @itabi 10ty were

[En ture that V\SS produced to the invented mnethod .
no ory?seéeciue%??ﬂyf:% hi Bfes Pheuineupr spastirastiont praterial
miBLGeE| akhaPro ed [ r np tur, furt

obj ect of a?he%%%eseﬁ?@%kgnti{gn iﬁégéa lglﬁfteﬁfr%grfborﬂ%{ehc?d
copseguenicty orkindh el $ atheri xame epropertifepard itthe anatserial

' } ngus_.cqncrete or bitum nous coatings, obtainable

prg%%%%%Pagéjg%}lﬁ%léetper%eeﬁqttfﬁ%hti on, wherein, at the

time dluritheri npbeaest abf ontHde pRlisesi-oN$nPEnt ABHOSHE S 4

.are less than 0.5 nig/nB, advantageously less than
bigmenthonded  20cMSEReCEIfR of MPRPE&ARNT aliighUGE t he in

| paPliANIAIOUS pEOGHIAGSs OBoRCBRE SONBHURLIANSS ke {ill,

aer oso
obtainable according to the present invention, -wherein,

jat the time of its implementation the emissions of’
éerosols are less than 0.5 mg/m?, .advéhtageously less
than 0.36 mg/m®. SN |
.At the time o-f‘ implementation of the Eituminous
coatings .on a road .construction site, the aerosol
emissions were measured in the -vicinity of ﬁhe pavei:
driver, the compactor driver, and the table of the pavef,‘
. A. paver is a ,selfmprépelled. roller wvehicle that,
;eceiving the ready—to~u$e:materiél,‘spreads it, levels

it, tamps and smooths it proﬁiding after its passage a

finished coating. A compactor is a machine that reduces,

by ‘vibration, rolling or ramming the apparéent volume of
the bituminous coatings. - '

Advantageously, at the time of applicaﬁion of ‘the-

puilding material according to the present invention, the



- ( em ssions were neasured in the vicinity of the paver
driver, the conpactor driver, and the tahle of qggemuayggoy
' paver. A paver is a self- propelled roller vehicle

t hat, 25 receiving the regfy-to-use, materia
spreads it, levels it, tanps and snooths it providing
after its passage a finished coating. A conpactor is
a machi ne that reduces, by vibration, rolling or

APEATR hgCThES APPEr eRf VePwFe oFfistimmspiimnihpusicinity of

rgoatings. 30 Advantageously, at the time of - ‘
application of .he building material according to the
presenpavevedriiorr bhiie b2tkelknuary 20071 &@/ﬁéf050|
enm ssions and vapor em ssions in the vrcrnrty t he:
paver BPFREFtaredbéVREcATe. 3e88d thapyPnBmgy mconpaétor

- driwer e / he
> are bef&ge gé%GEQBge agg g% gg% ?u??her oéféo 2
t he Ppr sehhernwdritdain bs nhaa plrielsieznat | Diveftioh is  the
a égﬁguye havr g a hlag desorptron ability with
et E Ut e © natnhea HSe algrangl e2 f%&gh desorption
abagntolwity teepbesperatl une afnd Neo AL XEET %}rg?rl in
the 10 granule %nd t he blﬁunlnougg%lnd%? % SO w1, %br

copftg ofiLilgr dher dpainey AthRecto THee griartules cmmptmesmg the
‘ it ri f. rt | es .of i d addi.tive
L 10 orBe MR L P e TS B 5 T
x@)_ remhenﬁlnanpacttcﬁ@&raQEathded of 0 tRRCha @i helvdy JRPAS se
. ’ r or an adhesjve. The .15 adhesive can, in

flﬁ‘&r PFEGrlg espQt, Sgaf @&'ﬂldie‘f@r hearing @s@vesr@eﬁ g4 ameter

C Il ageousl ant ,
of ? %ééggghtvaﬁ#éﬁég aver % |aR§FéFC BgFmg@W%%d
to0 ehcand Z1gmm bé\CﬁL@IadlLeng)ﬁ OaOMn@@\tarH@%‘Puﬁdhes:Lve The

dﬁlternatlve enbodi nent 20 the additive used is a :
adRSPLVEI CaRd ANoPaFArHETe Peoki derivative of cellulose

' such as . carboxymethyl <cellulocse. Advantageously, the
granules of the additive have an average dlameter of
between 0.1 and 2 mm.

_ According to one advantageous alternatlve embodiment,
2Q the additive used. is a: natural and / or synthetlc zeolite,

or its initial amorphous synthe31s phase. Advantageously,

" the zeolite is a fiber zeolite, a leaf. zeolite and / or a .

cube zeolite. The zeolite used to can belong to the group

| ACOmprised of  fajasites, chabasites,_ philipistes,

25 cliloptilosites‘ and / or pauligietes. Still more

advantageously, the zeolite used is a synthetic zeolite

of the A, P, X and / or Y,type..Preferably, a grahule of

type A zeolite is used, in particular having the

‘ empirical formula Naiz (Al03) 12 (8i03) 12, 27 }EQ,.wherein the

.30°7 quantity of Naz0 is 18 %, Al,0; is 28 %, Si0; is 33 % and
Hx0.is 21 %. - T | |
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or its initial anorphous synthesis phase.

Advant ageously, the zeoliteis a fiber zeolite, 12aFebafary 2007
zeolite and / or a cube zeolite. The zeolite used to

cat belong to the group qﬂgrlsed of fajasites,

chabasites, philipistes, 25<liloptilosites. and / or
paul i gistes. Still nore advantageously, the'  zeolite

used is a synthetic zeolite of the A) P, Xand /.or Y

t ypelt Pief ereaxbdmyperalayt ahal esef an ypddAtzeel i wholse water

in.p tlcular i ri formul a Nall
cHiflac 15" gt sDRAP B0 I oel Reb B a0t SR Ao L ar
b@fwélaﬂo 1% 58d% 281203 Sw@@g%t S&@ai’:ﬁv@?’t% afe total
is 21 12 February 2007 15 It is recomended to
W%%%h%nogdﬁh?l%%dlﬁhﬁ%e water content is between 5 and .
- 30 9 tynl BapPAr I et %
wei ﬁ@owrﬁ]v?t gnt %éitvltaglt%a%reou% gafvr‘tet%r]?n]at%he a(?g&t |C?ll?[yent
o5 Abeorbthventiomn atieardddeolse alitserivat it cerbodht@ntthe
ced into_the

: f . h d d
i Sr (QEDATor )12 ot 1yo 610 o1 1P 65 5 ooy et in

pdrtiqardd colar € 2019 9. 8y%kyiyw 9t W thfRsRectot @he
the total weight of the m xture. 10 Advant ageously,

taffd waight af dheowiztairec . ~ maintain the

L e Al & %;ustlgzt 'ya)fltc:fJ %lcﬁttl Qpr oxi nﬁfelﬁd‘yof t gteep b)

tenrperatur ing attarne at t he®
mayhritaeint hiehar xémper 2temes Nnsfi phachixTheet aﬁrp@p@&bkemaﬁ:ely
attai ned at the end of step . h)

erGoatd ne can
thri’aal ULy QfsiGeg Hme Bditadmiady aftortr%?l &ndTOf-Sﬁieé‘ k).

whilleX Thé GhiXtite X rbfaidd ¥ &8t Maope CLte)m whenie Tos

represents the specific heat of the aggregate
copdgings évitts imesl ﬂd‘edﬂf@ cemdaof obtepeh) geanube calculated

using the follow1ng formula.
T, =(cgxmyxT, +ey xmy xT,) (m, xc, +my xe,)

wherein T. represents the specific heat of the

=

aggregate

¢y represents the specific heat of the. granule
"mg represents the quantity of the granule
T; represents the temperature of drying of the
granules defined in step a)
,‘CL ' represents the specific heat of the bituminous
binder
n& represents the quantity Qf bituminous‘binder_

- T2 ~ represents the heating temperature of the

‘bituminous binder, defined at step a).

- At the time of its passage into the screw of the

~ paver, the coating is distributed and the thermal.
30
- to this step, it can be considered that the coating

exchanges with the exterior are more significant. Prier



s - 20 ng represents the quantity of the granule Ti
represents the tenperature of drying of the grapwWestiary 2007
> defined in step a) cL represents the specific heat of
the bitum nous binder 25 represents the quantity
of bitum nous binder TZ represents the heating
tenperature of the 9% fitum nous binder, defined at
step a). At the time of its passage into the screw of
"repaipavantaché dedth nigr i shei srnickuked dmd titee hopper of

chhesgpl,.  30." exchanges with the exterior are nore
S|g%€?|gant. Prior to this step, it can be considered

t hata thercloat | sigi d2t Febr tiae yp209dnt 16nvé@PBbMSis NtREtuse

Eoth_i the truck and in the hopper of the paver. A
- ° uﬁa}%é’{_ BOFettiver thE pres@rsinwestiforhardined usd  of a
5 biAfkRddbidyg foE.LBELRARERY thE, W9 ofidBe,® in
bltynen-bonded construction material mxturé, in
Pyeli¢elhara dobiwwinews scemnce 8¢ eoorbbidmimamiscoatings.

coatj ngs Ln particular, said addjtive having a_high,
desg?gtigﬁrgﬁfﬁﬁeﬁ*mﬁtﬁaFane?%.b?%V%Jlgﬂglpg in@re%?éﬂl
deangd ngh Ofib&lﬁf'tgt WFBLH O PR riat LGNS T UGEd OB increase

copprising 10 a bitum nous binder, in particular a
- bYiAlifhas RomEFERES SPrbiSENiifoEEREIafdoumRiePTising
10 a AIMFPNESLE SONGLE oﬂﬁ ?fartli%ll%,'}e%t %{i‘t%i‘@@u%h c%'xfcrete
) difficult, in particulaf at™ "anbien enpératures Trom
S or5 patudiGruprddatg.rats canber @b Sstetienpesatiut ésngant
‘ <.alsa b r.o0 oseg,ii wever, it 15 appears difficult to.
Jﬂll@?%ﬁi%%ﬁﬁ%n?’ éﬁge?ﬁﬁyrgéfﬁéﬁéﬂg?thﬁ% PREtimlar  at
an®A@bhith O drfes Al e £Strbifi BY dder§ave, {hekiAGdbt U ffer
- additive such as herei nbefore descri bed,
ambient temperatures can also be proposed. However, it
15  appears difficult tof work at ambient temperatures lower
than 2 °C. '
The  coating temperatureé ~being the same, - the
'addii;io_n of additive such as hereinbefore described,
makes _it‘possiblg to ir_nprove handling 6f the bituminous
20 mixture. This property is particularly advantageous when
Work’in‘g outdbors_-, at ambient temperatures at . the limit of

. 'the usual tolerances. If one wishes to 'apply_ the coating

or the bituminous concrete not containing this additive

at é_\ thickness greater than 5 cm, for exa_r_uplei a wearing

‘2.5 layej: ‘or .road layer, 'thé ambieﬁt temperaturé" must be

| greater than 5 °C. For a thickness of less than 4 .ém, the
‘ambient temperature must be greatei than 10 °cC.

Under extreme atmospheric conditions of

implementation, regu_lar 'bi‘tumivnous Coatings cannot be

30 '_ s_pr'e-ad because of the excessively 'great . temperaE.ure

‘-dif'ference_betweén the ambient air and the t=empe§cature of.

‘the 'bi_tumincu's c":c_}atings.,. In fact, on contact with the
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makes it possible to i nprove handling of the o

bi tum nous 20 m xture. This property is particuhareYruary 2007

advant ageous when working outdoors, at ambient
tenperatures at.the Iinmt qf, the usual tolerances. If
one wi shes to apply the coating or the bitum nous
concrete not containing this additive at a thickness
reater than 5 cm for exanple a wearing 25 | ayer or
a‘%b’a%“# ager: tihe afnbRrbhRgt eppdrat Uhe nuetpdratypreavér the
bited- & F hj ckness of. | than 4.cm th
anbi ent %%%pgéggﬁﬁghﬁugﬁ e épgagéPetﬁgnlfénépdﬂﬁ8§rand
Lidsewiere atmiosiphief icatcondidf artse afoat i) eMmentaseRuence,
egul ar 'bitum nous coatings cannot be 30 spread. .
_harb“gcglal&ge % e, PERERL RIS gshdadfises desulting in
califdaarionce dagtpsran dhe anli ealadlfofNhf N&ajd additive
tenperature of the bitum nous coati ngs. Injfact, on
aldgptsackowiimpraiee 1hapdBringr yo200he 17itwhimets aicoatiihgs
1Rg cogls, . the. ature of the binder drops
TS tiﬁg.?E aﬁapﬁé%g§§§£ing?T%?$ﬁﬁHﬁ?us enengsy sand
thas i gakesi cat | posafidilke eoatddikidye C@BdSeRULRCith the
.handling of the bitunjnous coating. decreases resulting

. PHNTSNeY i SOATAG SR FIIdER BRETPRE aBBREPbATAE sanditions.
TLAGHAUNS pal |iR¥Ed Ochlpr Q' 3PALT Berlonth® P UG NQHS,.

coatings regardless of significant tenp _
tepppratiheesfandetvhes Hakesl | 10 pUssi bient etorieinnue &nd

werk with th bi tum_nous coati ngs.under extrene
L0 s Ehe o0 nd epr hE 4E (TR Ao BVBE. Hotearepare-
whehhé hpragbhenti ridntiiortaBeo t 8DSFALULS Qf DafMeensSr

' and 10 C, even between 2.and 10 C, the ground can be
prgy

“ahneven I bRBFr BRpErE: oPast THet preseAterhvknnlshure,.
indl partekatas toa AV RenbAE  RLALYGHAY 8,  bityminous
bi tunmen- bonded construction material” mxture, " 157n
cophrngeurampaibilngmaousxeondcottenf hiitkimignattse mineral

and R L9, SOMBEL 8! 090 JLEEL, (808" STAuml A0lS Blifder, the
additive having a high desorption ability with
teéemperature and, if ;equired, filleﬁs.. A

Avdevice for prbducing 4 bitumen-bonded construction

material mixture, in particular a bituminous concrete or

~bituminous coatings, comprising a mixer (coater) mixing a

mineral and / or. synthetic aggregate, a binder and, if
required, fillers, is diStinguish by the fact that the

device: is assigned a sileo, in which an-additive having a

high desorption abi}ity.with temperature is stbred, that

a weighing device for: the metered feeding.of the additive
into the mixer (coater) is- located after the silo and
that the weighing device is connected with the mixer

(coater) by means of a conveyor device.'In'thié Casé, ‘the:

.conveyor device _can be a conveyer such -as a screw

conveyor.fof‘the'fillers that are to be fed to the mixer
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and / or synthetic aggregates, the bitum nous binder,

the additive having a high desorption ability mQFBmumyzoo7

tenperature and, if required, fillers, 20 A device for
produci ng a bltunen bonded %pnstructlon mat eri al

m xture, in particular a bi®umi nous concrete or

bi t um nous coatings, conprising a mxer .~ ¢
(coater)n1X|ng a mneral and / or. synthetic
(aggkeyht e The biemeeyand deviite reamui rédp flid | er ynégnatic

he f agt at the 25 device is assigned,
Ty 38 RRNHeRAoad (10 ARGPAIRE SRTGReqeTErprorn
thbihityr wvbitet erpefatad & ifosinsed, that a wei ghing

~device far the.netered feedin% of the additive into -
the H xd'q c&dt%€r) s PocBEBdlaf t8tlohe ki | cshawld t Heve

-'s££ﬁuafagatmgn9§8h§efb§19&999£Ee% tﬂet{¥%é%ﬁ$%t§g on a

(coater) by nmeans of a conveyor device
teusle, inrnﬁrtxnwkwbnndevHmauymmnnetxwmmveyer such

_for the fill t to b
o CHES nPIEPORYD o PRRPERRY 3067 2ot EFpmTivbe

- sionveyorcdbyi GhezaAn abse bes a pRRRURRLG,C- fEQi‘ﬂVeM?Ich the

which | eads to the spraying device present in

aqfildives obt esuPBddRdast @ #b2z|weighindhedenses of S@ as to

ndfRbld Gtie ddvishould Naxs. ystandard ¢f FRnslons s ¢

hat it can be transported on a |chér

lSorfUa:tﬂn@avwr@utsyagtgem:Ied Eor atdiem@ler meraﬁ ree@\_z;mggt hed
-cd%%% E ve fromthe _silo, a C wheel lock is

VSVt Add, F50hTShi EAT t Re tTRGH ﬂaw iGars bl phgned; Wath
thaeisghiong device. So as to 10 nake a nobil e device

avai l able that is easy to handle, it is furthernore

SUQ&Bs SEFNES Yar ridngeare obe r 6k idwaihghi g tandtegrony eyd nghe

'mlg%rbﬁe%ukgta%c%ru@%ﬂﬂy% 53 bqqulqygg quagtlty of the

bituminous binder, time ,sequence of the mixing process

and ‘mixing performances a bitumen-bonded construction

-

material mixture produced with the method of the present

invention, in particular a  bitumindus concrete or

-bituminous . coatings, corresponds to a bituminous

construetion material miiture that has been produced

.pursuant to the state of the art at hlgher temperatures.

Introdu01ng the _ addltlves and their separate

.welghlng process itself requlres no change in the batch
am1x1ng tlmes 80 that the production output remains the -
same as that of conventional systems. The - same applles:

~for the case  that instead of a batch operation a

continuous operation is performed.

By lowering the bltumlnous mixture temperature by

>

‘more than 30°C, lower specific energy requlrements areg

necessary. The repulting energy savings lead to lower CO

emissions into the atmosphere and to. reduce pollutant. and



the silo. In summary, it can be said that with regard
to the 15 mineral substances conposition, type1amébruary 2007
quantity of the bitum nous binder, tine sequence of

the m xi ng process and m xi ng performances a

bi t umen- bonded constructiorl? naterial nixture produced
with the nethod of the present invention, in

particul ar a. bitum nous concrete or 20 bitum nous
odoat ipgs;erttdespondint0 o bihdBHNOHS pLONIYiWel | 8 the
material mxture that has been produced pursuant to
CYhLTSPEPRT of 2 KRR BtRcat Pighke €%ﬂp§@%¥u¥%®t the process
tahd s oHiIGIHRY e i . LI sepalgs . wei ghi

pr oce?é itseila? rlg)g%irr eesféﬁ% C al%%’l n%t h%é@%ﬁe%%owzgn the
veRki 8§ tihfepax ohathehepgmaoditots onavubputachdericds The

- s, fthat of copventianal systens. The_ sane
IR oBheE AR b kel Y e
- tmopethti omealucednt idiausy Opesmbe P hSe PENEQEMEE s BYeduce

| operjing the bitum nous m xture tenperature by 30
OXIStE-1NEn BBEeF oneRdsp&EBUEI ¢ ®nerybedquagiénent ofar €he
biREETTAY bihfed €5 [ V] l.ead-to | gwer,

e 0 e B s Y T Ve
: ofpdihieytaritumsmebuk? Aeelirifay tidns ikO sader npeneent ages,

' ow to i.ch . profection of the. environnent takes
_10 pl aggl.e Dﬁ(leg}tlé)‘"flﬁkgpf a“é]tguc’?%s( t hePpPoeRss 2t akastpradarly
'sudtt albawe detva e halcbr@S ngd the due! R sRtt ReveWeakhnof the

part of the apparatus can be achieved. The 5 lowering
of FREUEEnPer HEBFESBRLE heabi dinDnens bifndéheduprotiocing

rbheskedyced g _ rature. |l ead.to reduce . .
Pt e & p i SR e B e pSEPER AL mixture;
bi t Bgnoas2bi nelereseintis t he cosseguancedifgtam | @Fer the

of the bitumi'nous-fortjfications is attainable.

. Life, .
15 Progucndt o HTRASRS i Qir o8 r dphle¥BeR-ORRd | caPRFEyuCtion
- material mixture; ' : :
] Figure 3 represents a silo transported on a truck;
Figure 4 represents the silo éccording_to'Figdre 3
- - in the operating state; ‘
. 20 _ Figure 5 represents a top view onto the --silo
pursuant to Figure 4; ' |
Figure 6 represents a block diagram_Showing a cart
with weighing and conveying devices; '
B Figure 7 represents a_top'view of the éart‘pursuant"
25 Figure 6; . ' | '
Figure 8 represents a block diagram showihg a mixer
"for produciqg a bitumen~bonded construction material
" mixture, and | -
Figure 9 represents an embodiment‘ of a ndxer

“* 30 . (coater).
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sui tabl e .device according to the present invention.
Figure 1 represents a "diagram of the producin
process of a bitumen-bonded construction naterggfdnumy2007
m xture; Figure 2 represe s a second di agram of the
15 produci ng process of a bitunen-bonded construction
material mxture; Figure 3 represents a silo
transported on a truck; Figure 4 represents the silo
accoFlel ngotldopiiggr ef Byure. repeespatat i tie spapperzdes of
' .represents _a_top,vi.ew.onto' .the "sil s
ehs Pl Ens bR BERE aBs rtaflar b6 madind acerntio
tdi aige amnehoyidg. a cart  wi th wei ghi ng and conveyi ng ,
devices; Figure 7 represents a top view of the cart

F .
- pur sititre 29 mephres st fameesatvpe esiaitalopmsings on @
. . . : ; e
wl ROL AR g{)hg%ﬂeégﬁ%rﬁ:fﬂc%‘etfhe Wb %1%1?5 coatlngnsd.

bi t unen- onstTuction mate mxture;, &
Fi gl ra=ept esant s2 anrentindi nébagodima mepeesed@ing the

coat . b 007 20 .The foll i fi
PR ot ERR RN FAC i fiiy el e ol inen-

baided nednby rube iwBt hogdtageor difiktdi@ t henl Nygpti®@MLar a
Figure 10 represents tenperature devel opnents on a 5 '

bifgidnguse | apnereher ng Bimisgar ndbi tieRNRARN tEoat AngPatch

POGIRT A ad R DL 0 2R 10 P nons

megrged construction material mxture, in particular a

bi t ym nous.caoncrete. Figure | represents a batch 10
or odHEEPGR EndithotP SN ETERGHRENS (o BLaS 4 cOREHRTRTES

‘are initially dried in a drum 10, then strained

_(operation 12)‘and subsequently separated by grain size

and stored ‘(operation 14). Then, these aggregates are

" introduced into a mixer 16 according to the bitumen-

bonded construction material that is to be produced. In
the alteynétive,'the aggregates can be fed to the mixer
16 directly after the drum 10 (arrow .18).

Then the bituminous binder is introduced by spraying

. or by atomizing (aerW'ZO) into the mixer iGL in which

the aggregates- have a temperatqre'in the range of 110 °C
to 160 °cC. |

Furthermore, an additive having a high desorption

‘ability with temperature, such as in particular a zeolite,

. which has been removed from a silo 22 using a weighing

device 24, is introduce by spraying or atomizing .(26)
into the mixer 16 or the additive is mete:ed;in together.

With.a filler such as iock'dust-(arrows'28,~30); In the-

‘alternative, the additive having a high'-desprptién
';ability-with temperature.can:bé'stored and transPQrted in

"disposable bags commonly  known  as non-returnable
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15

20

nmet hod. Pursuant to the enbodi nent of Figure 1,
aggregates are initially dried in a drum 10, ijanumyzogy
strained (operation 12) and subsequently separated by
grain size 15 and stored (eperation 14). Then, these
aggregates are introduced into a mxer .16 according
to the. bitumen- bonded construction material that is
to be produced. In the alternative, the aggregates

bags- be $%daﬂ§l¢H€embﬂﬂsalQGb@g$e@@nybafE@mnﬂﬂaxnﬁﬁnthe

r T.hen e t S
AoE ) (3F oo oRlr 1y BEURSS LTI dppo the
rixgo (2= ) xer 16,, in which F the aggregates have a
tqo 160

te rature in the range of 110 C

For TS A S SRI L1 9 HiR g Snei P Risd SRR afrugsion
nAdAidYy wikBur@nPesalyy eprsdGBeds 4t PBhELAREb19  lower

zeolite, which has been renoved froma silo 22 using

tenpRi RS - devi@wRXEd | s |MQroduaanbyﬂspmawlng orethod.
additive |

cAidfZ ity (Kilor FAOLhTE EhXE nidnd! th" 1o Td 4 at

.le(ai-:ftr OVE) 28, HﬂJ)ow | rtrtehe Séinpd datnad | What hei addjdneeally

ving a hlgh -desorption_ ability with tenperature can

r Bt 5RY t%n@ﬁ@ﬂaéé .%urfaws%sam eabags AhmbAal yeo
W G %Jﬂifc!}?h!b g;%h{e%arrya%o%?eer?l%@?&f with
ags can

The additiven said poured into
th@osbxﬂglrhumm sbéndietr, carhdeaddit tde dianeictdyy i fittdlelhe in

e YR, TR TERRNAR, AT, TR0 cne

migensi ganall y3ppyeand efmer al HELS 1sCAPARY 4§ain in the
conventi onal -met hod. CbnS|derany | ower in this case

‘abg¥gndesrrikedr aRgEeat- at |

Figure 2 shows the basic principle of a continuous

_méthed. In this case, the dfier 10 and the mixer 16 from

to Figuré 1 comprise a unit in the form, for example, of

a drier (coater) 34 into which the aggregates are
_introduced at one end (arrow 36) for drying in the drier
_34. The bitumen is added after the necessary drying

_process of the aggregates, for example by spraying or by

atomizing (arrow 38). Preferably before that a filler
(arrow 40) ‘as well. as an additive having a high

desorption ability with. temperature that have been

'weighed.'aﬁd. remove from a silo (arrow 44) are added,

‘whereby alternatlvely the additive can be‘ supplied

together' w1th the filler by means of for examplev a

screw conveyor of the drylng drum 34 whlle the filler and:

‘.“the addltlve are mlxed durlng' addition process This

30

- joint 1ntroduct10n is indicated by the arrow in brokeﬁ_

lines 46. According to another advantageous alternatlve

- . embodiment, bags of additives csn.be'poured directly into
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| east 30C below the tenperature that is generally
applied. After an overall duration of about 4013 petffary 2007
10 seconds, during which the aggregates have been

mxed with the bitum nouslz%j nder, the additive and

any fillers in the m xer , the bitum nous m xture

is pulled fromthe mxer (arrow 32), and the m xer is
filled again in the above-described manner. 15 Figure
thesKaviert rurasi 34 r ititipl epefaticontisnuiogd catedt fod. the

IS se, e drier 10 and.the mxer 16 fro to .
d{zpté%(rqe ?Lfg%vﬁpr%i;e' a ‘UMt i FOfe For ﬁ’ef o?g‘éﬁ%\%{n‘:e&:’ ofith
batdni edué CoBialEr34 tREO WinGN t e AGUNRAA! eSS dict  is

.introduced at one end (arrow 36) for drying in the
igpediabpl g4 remryedy arkay i $2hddeomarths dhtenefasdardd -

YA r ; t ' r ‘
T b ot T o P Lo IOl
. bef oregutes & &indll 8rmakear eawld@)p ds welde aketaril the two
additive having a_ hjgh desorgtion abi it Wltg
PLQTHTST 16 TR haPRo YR elo s80WERGRES AndiEfove ATorfibe

diert | @rfar Bow #4yuake gaddedihe \WEHERY ddbhesnabivel Ynixer
the additive can be supplied together with the filler
14y Weeps bptteyr Paxinpise, equirredwitbhvapbatangt Bem 52,

sAr g grgm %ﬂ%pi! th il rgﬁ%é#h ddj ti
mxel;l}]‘gl urgrn' a |t|4ggrf p?-)odc:esés@.exr Tﬁi ﬁlcﬂan% 't\{&b%rl%nt
mavemegducts orhe sagadegated hytkbduaegowarbbvbr gkenmilliing
| ines 46.__Accordi,ng tq anot her advantageous
P %erPat gf\ﬂ: tibehﬂﬂdﬁgerﬁﬁts BHHPRSA LU idPesreandsment of
dwRely ededi 864! YrdPt Ark? BeRaNanY 2897 228miPEndl I& the
drum (34); this operationis’indicated by the ~dotted
bigumdwors | bindar cofey ngcoakinggr thet eageirehates  while
bily us. fy, . & final.bitym nous product iS- ..
SRR R A e S P T AN BPPCF RS, bidns
paxtEhetsnetdind Hesarddedhese ablpetboperdoennthigouwsking
operation at relatively low temperatureé,- an additive
having a high desorption ability with temperature is
introduced, advantageously in the form of a zeolite, by
means of a,conveyer'device‘SB, which can also be a nozzle
config'ui*ation or by rii_ean-s of a hatch or access system -
(227) to the mixer. ' Together with the',adc_'iitive' or
separate from it, a filler such as rock dust can also be
introduce. As shown in Figure 1, batch production of a
bitumenmbonded'construCtion.material takes place in mixer
16. '

.. - [ ] - ‘ - . ) ) ‘ -'l 3 L]
Figure 9 is provided to illustrate the continuous -

 process acéording to Figure.2. A mixing element 60, which
likewise assume the 'foim of a forced 'actién‘_mixing
element with“dbwnwardiy rotating arm 62,_éxtehds iﬁ'the.

-‘drying: drum'34 largely across its entireflength}[aiSO-in

_order t6 swirl the aggregétés that have been fed at the
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Figures 8 and 9. nmake explain in nore detail the two
processes descri’bed above using either a_r‘rixerl;_il.ﬁetgﬁaryzo()'/
the drier drum34. Figure 8 is the block diagram of a

m xer 16, whose bottom par£ is equipped with rotating
arm52, 10 54 mlling parts 38, 50 for inparting a
turbul ent novenent to the aggregates introduced.

Above the milling parts 48, 50 the m xer is equi pped
bggdhnangacfangementyiofy douct $456-iusedh fopentilng $ar ayknery
.Qr .at.Qqm_zi.ng of e _bitum nous binder for coating the
lggd?lel%zitaelslﬁhtf? eui% BEETPAIYs Bf - pEPhgthis purpose,
ther bulgeridat g Vvetk byedhed Mebl iadbutPd 1 #8ce PBo°EN Then

order, to be. able to performthis m xing operati.on at

-thg) &LilJEnP 13 t ERperdeerdsbyameadd t9fea Rasilimgadevice
65'95 eé@g?%gngﬁghghEg BR Eﬁ%g%%%F E%ﬁlgp?86pgtg?.‘At

i ntroduce antageously In
abylizarezns thkratocome@y evndeguemtiy; wblshedan ideS0 the
ib§ a nogzle C m‘l1 uraé,on, or by nmeans of a _hatch or .
A E%%'éc. ySte ' 8223‘;- 1ot The AT, FodeiHer dgpppption
abhEi egldivi tHe tefmpsenanate ikl efdd i@ éhﬁéfrtéﬁﬁfkyéﬁce the
rock dust can also be introduce. As shown in Figure
dﬂ§l%§c¢ilb%§®@@$ onigfuee 25 belahewmebpnlied temperatures.
t i of: Pl ' akes_pl.ace_in m xer 6. Figure,
AGOERTENEE ) OB PRREhOfh DREAR P HE B froniad Tia
arrlcT:(mxdiﬂgnQOOEi@tpquray?ngAdE?@dt? ) egﬁnbr@‘é@ t\M"iéHhtg_othe
I kewi se assune, the formof a forced action mxing 30
AT WH ddliirirays feinds gt ar heneessemds ¢xtend.

FiR 1487 YERE ¢iWDsBddl 31398 'rﬂ:ﬁfé)sgrojiﬁé’%eﬁ%i [CrloSAY Ny o
also’in order to swirl the aggregates that have been
arf ggptdiet emt2 Fbbruary 2007 23 begi nning of . the
dr yi-ng 34 vi,a_ an eni ng_64.and qr Lt jnitiall
to tIE'e %%‘ggls.siroy Bt 8}888 %&r Fﬁ?%lﬁﬁr%%ee,doﬂfég of 'the

reagd reghtasd b Brdie abielch 01 8baulyahtAGeonsi§0GntiRhced at
the gquantity of 0.1 to 5 pefcent by weight, in particular

0.2 to 0.8 percent by weight, of the mixture of aggregate,

~bitumen and fillers, a silo. 74 is - provided,. the

dimensions of which  are. of "~ such that it can b_e'
transported dn a truck 76 :The silo 74 is equipped with a -
support f:t_:aime: 76. Apart £rom £filling ports‘"fB, 80 which -
are arranged on the sides of the silo 74 as well as
filling and -ve_n’ti_lation lines, which are not described in

detail, in .order to offer ventilation to the silo 74;_ it

is also qui’p'ped with a vibrator a console with a

vibrator 82 in order to ensure a desired flow -behavi-or_of

the additive stored in the silo 74.

In order to realize the 'c;orr.ect do_sing: of the

~additive and transport to the mixer. 16 or to the drier

drum 34, ~a cart 88 with a wheel metering device 90 is

aligned ‘with - the o.peni'ng 84 of the silo 74. ' The ‘cell
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the fillers are introduced by neans of a feeding
device 5 66 to a certain distance fromthe chargk&i@uary 2007
opening 64., At a distance thereto and consequently

del ayed tinme, the introductjon of the additive having
a high desorption ability th tenperature is done in
order to produce the desired bitum nous m xture at
relatively |ow tenperatures. 10 After that, bitum nous
wheademreiterdppayledioce &Moriazedbwiactwated ovizisg Olectric

aggregate

_sprayi deyice 70.in order to coat, .the
| m\;\/lgf)ﬁyltﬁ?um Vi bi%’?ll?er med- S5 ¥e extendged . to a

pkesalikyzetiheebinhghednbht HRIrNAUS B QUG ry ScdfimvEdbr 96
via an outl et ﬁort 72. 15 In order to be able to

then| ipredusesdoshag compPIes sedeqrd ¥ ettsgddi f¢we feedingh the
5 11§ 4 ntag S Lot reduced at., t .quant.i.t 1

b3 BNENEAUERI IR RS Phond DAY . o e

apeeceativy, weilght ,adefities modnur Beof paggeagade, a screw
bi t umen and fi&hegs; a %Llo. 74, is provided,. the 20

CAPRAST onELdf “RAFeh thfe Tl aichs t Addedt teafhge mixer 16

-‘otr&m@p&&ﬁfﬁb(&k@ht34mk 76: The silo 74 is equi pped

with a support frame 76. Apart fromfilling ports. :
78, B whakh 88r Sunthemyedeonceizmisisies cbnthelsidtatidn

5l LTI 68T O e MOV S

aMenindret ich e tde ISidg cihsdils. i s al so equi pped with
a vi?&gtor a console with a vibrator 82 in order to
ens a HREIPEHNY | ofi%BERAGSor Wlusivataidi thee Preseat
1yerdi® S iienthe MAdely Lo Sllkre the corr ect |
dosing, of the 30 additive and transport to .the-
mxer. 16 or to the drier drum 34, a cart 88 with a
wheel netering device 90 is aligned with the opening
84 of the silo 74. The cell 12 February 2007 24 whee

. Exmmipdlel ny: demisec80 cam behaglivalehp e el €6k i€ype A

zZzeolite in granule form.

‘Type & zeolite has the following chemical formula:

. Naiz (A10;)12(510;)1227H,0, wherein the quantity of Na0 is

. 2-0

s

30

18 %, Al,03 is 28 %, $5i0, is 33 % and Hz0 is 21 %.
The physical and chemical properties of a type-A

'1zeolite'in the granule form are the-followihg:

Average particle size 380 pm

‘Density = A 2;0 g/cm’
Bulk density = 550 & 50 g/L
Loss on;célqination 20 % : -

© pH (1% in water) - 11

g -Example 2 'characteristics of .zeolite'_in- poﬁder and

 lgrahu1é'form;f
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notor 92. Then the netered additive is fed to a

pressurized feeding container 94. A rotary conpsgss@dry 2007

96 then produces the conpressed air used for feeding

the 5 additive to the m xer (16 or to the drier drum

34. In the alternative, tRe additive can be pl aced on
~a screw conveyer, via which the filler is added to

the mixer 16 or the drying drum 34. The cart 88

f ur tTedrlnor e Icont &leivwg CcordredersiAt i athe 10 PBnulometric

Thr eaded. spi ndl es 100, 102 allow the horizontal (_;J
BT OOk 1R oIy 2o Rl e Tie asdeiang! granule
fexanples illustrate the present invention wthout

limting its scope. 15 Exanple 1: Physical and

chem cal properties of type A zeolite in granule

£ = A P R + | £ | H 1
form—Type—A-zeotite—has—the—fto--ewngcherea

formula: Nal2 (Al 0%) 12 (Si ) 1227H20, WrEPEUTS Rfter

quantidyl afedNa20 is| 200k8e% M 203 28] %S 1GmInatdon
33% and H20 is 21 94 The physi¢al and chefi calef the
nroperties of a type A F-, zedlite in_the gradesive

AﬁﬁﬁéﬁeaﬁéamﬁéeﬁolIbhﬂnq: Merage parttitcl e i ze 386G pm

U

Buddnsi tdry2. 0 dgrenr b Bl K 7$ensity 02%24 50/ g/L Less on
(talLi nation 20 % pH| (1 %in wajer) 11 30| Exanple 2:

Wethanagser st 1521 zeoll fog 4 n powder and | grangl §471
(tf/afm 12 February 2p07 25 Tabje 1, below presents

The granuf onetTic -ctraracteristitcs of a type A zeolite
i n powder and granul e
Table 1

Tables 2 and 3, below, show the water 1loss

measurements of the powder and granule zeolites before

_and‘/ or after Elimination of the adheéive as a function

of time and temperature in‘laboratoiy assays.

Table 2, bglow, shows the results obﬁained at

“laboratory assay in static mode. Acéordingly, -for a

tempe;ature applied,‘thg loss in mass. of each sample was

~Observed over time.

S _Granule after
Zeolites . ~ Powder elimination of the
I , N S ‘ adhesive .
Temperature (°C) 146 | 160 | 180 ] .140 | 160 | 180
Water loss (%) | 13.6 | 17.2 | 22.2 | 14.7 | 17.1 | 18.8
t Holding time approximately 15 approximately 6
"~ |l hours - hours

Table 2
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form Ganule after Zeolites Powder G anule
elimnation of the adhesive Average di ameteryslfp@fy 2007
3 Bulk dry density 0.475 0.624 - (t/nB) Wet density,
actual 1.974 - 2.141 (t/m%) 5 . Table 1 Tables 2 and

3, below, show the water Ioss nmeasur enents of. the,
powder and granule zeolites before 10 and / or after
elimnation of the adhesive as a function of tinme and
tenﬁlaka]t%r@,inb%hm,at giiowssaye Tedswlts beitowned at

f ai Iabo ator assay, i.n .
stat c'ﬁﬁd S§%§% thléyg?ﬁﬁc enpera ur% a sFie&Fth
tdripeetoesrd W&l’f&S’cﬂIlCﬁf waoh sapl & Wasy/mikb observed over
time. Ganule.after Zeolites Powder elimnation of

the adhesive Tenperature (C) 140 160 180 .140 160 180

Vater 1oss (a) 136172 2112 lérzf(

time approximatelly 15 apprOX|na hou

Ty gtulint M iR b
.thé' Tesults obtaj ned"at ab% %\T’O‘?){lla %a) r% &%r‘ﬁr}ﬁ
node using DSC with

, adhesive adhesive
Temperature (°C) 140 140 140
Water loss (%) - 11.6 12.3 15.5
Table 3

. Example 3: Comparative work site

We conducted a comparative ‘study of BBSG 0/10

coating manufacture_with and without zeolite. The purpose

of this study was to evaluate the role of zeolite in
granule‘fofm on handling of 'so-called "hot“ coatings and
to ~quantify the savings made in energy heating the
granule. . o - ) '
The use of these BBSG 0/10 5 cm thick. coatlngs made
of.35/50 bitumen in a bonding layer was also the object
of a study‘uSing temperatures and com@acting mode . |

A core bore on the work site was provided for

'depermining the actual compacthess and the modulus of the

coating.

" Working Method

Manufacturing Plans:

With and without zeolite: 140 t/h done under the

same condltlons.

The. follow1ng assays were done:
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tenperature variation over tine (5 Cmn). Ganule
before Granule after Zeolites Powder elim nat{y®fehryary 2007
elimnation of the of the adhesive adhesive :
Tenperature (C) 140 140 14Q,, Water loss (% 11.6 12.3
15.5 5 Table 3 Exanple 3: nparative work site 10 W
conducted a conparative study of BBSG 0/10 coating
manufacture with and without zeolite. The purpose of

t hi s* st udyrias tb: eBBBGat eitheut ol =ofitzeolatt eai ncoating

tgﬁggygguggrg1o?75aggling of 'so-called "hot" coatings
an to quanFi y thé savings nade in energy heating

the =15 graaul e2:Thepsge QfthheseBBIG 0540 % Cloating
thi ck coatings made of 35/50 bitunmen in a bonding

teuperatmsearsoléfe’dbj ect of a study using

t enpgr at nd, co ti.ng . .mode. A core bore on the . -
wor k- si tgfgg%fp%o‘vi gggéf o‘?gt%“dt. det%ermichi A§ the coating
tagperhteoapact hégs°and t he nodul us of the coating.
Wor ki ng Method Manufacturing Plans: 25. Wth and
W thout zeolite: 140 t/h done under the sane
Geandid | 9ppindherdobdoMi g assays were done: 12
FEbruary 2007 27 Trrat 1. BBSG without zeolite at a
coatimigal tlenpdift i of 170 C '

Trial 2: 150 °C
Trial 3: 150 °C

Coatiﬁg mixing procedure:

" To be 'adjusted~ in order to obtain thé‘ coating
temperatures shown below:
' Temperature of the 35/50 bitumen: 165 °C .
Dry mixing with zeolites: . add 20 seconds
Introduction of the bitumen | '
Mixing: 15 seconds
COatingvtemperature without zeolites: 170 °C .- _
Témperaturé with ieolites for the laéf 50 tons:
140 °c | -

Measurements for vapors and emitted aerosols at'the

‘time of implementation were done by equipping. the 2

'application workers, the.pavgf table, the pévér operator

and the'éompactor operator with sensors.

Situation of the experimental work site

In the 'month of October, mild: weather with

~occasional rain and wind.

_Forﬁulation of the 0/10 BBSGj



® Trial 2. BBSGwith zeolite at a coating tenperature
' of 140 C 5 Trial 3:-BBSG without zeolite at a ogiyRgy 2007 .
* tenperature of 140 C. G anule drying procedure: Tria
1: 180 C 10 Trial 2: 150 C,Jrial 3: 150 C Coating
m xi ng procedure: To be adjusted in order to obtain
the coating 15 tenperatures shown bel ow. Tenperature
of the 35/50 bitunmen: 165 C Dry m xing with zeolites:
add Poeseenpasitiang cbestednane gheebi iunBabM x4 ndoelidi:
seconds 20 Coating tenperature w thout zeolites: 170 C
Tenperature with zeolites for the last 50 tons: 140 C
surenents for \Japors and en1tted apr osphsc ali theut
7= ?%ﬁentcﬁ$ %ﬂ?%aquippiggoligggz
52§oa@p,h$§@(g| on WO Ker's, tg“ge Paver rapfe; thesgayel
Néﬁg{gﬁ@r and the conpactor operator Aﬁth sensors
nt h

of —the eXPpert1en ab wotrk—st+te—t+n—th et h
N<9 b éé}géh m | d Jyeat her ]tﬁ 30 occpsi onal ?%n“n and
u' ”r?a or m|| at | on r\f 'l‘ he (H I“ BBS‘; I g_l_:_e_b_p_ua! ... 2007
O)f, wg\:nnﬁncl tiops tested?afe given fn Tabl S34%
Oaﬁw%@ Compositidns BBSGM h zeolitles BBSG ¥-thout

Linslstanelo/fiot kembhed 33.5.96%3.5 0 1.53%
Zeolite granule 0.3 ppc ' ~ .
- 35/50 bitumen . 5.6 ppc B 5.6 ppc
_~> {Richness modulus 3.59 ~ 3.59
Table 4
5
Packaging of the zeolite
The zeolite was sacked at a rate of 8 kgfsack 1n
order to respect the ‘dosing of 0.3 % for 2.5 tons of
coating per batch. ' -
10 |

'Recording of temperatures at the plant

The plant uses. is a discontinuous charging coating
station. ‘
A listing of the editedistudy at the plant made it

"15 possible,to colklect the temperatures by coating type and
by batch.

 'Evaluation.of gas consumption
An economic statémént based on thé;loweﬁing of the
l.20, pOating'temperaturé of the coatings with zeoiite (170 to
| 140 °C) and the gas consumptlon study was calculated: the

" results are glven in Table 5, below
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Noubl eau 2/6 crushed 21 % 21 % Noubleau 0/4 SEI NE 34

s 34 % 0/2 CCB 10 % 10. % . Li ne[stone] filler

1.5 s Zeolite granule 0.3 ppc 35/ 50 bitunmen 5&15‘?]:9“&11‘)/2007
5.6 ppc Richness nodul us 9 3.59 Table 4 5

Packagi ng of the zeolite Th% zeolite was sacked at a
‘rate of 8 kg/sack 'in order to respect .the dosing of

0.3 . %for 2.5. tons of coating per batch. 10

is a di scardiideeus cREFdIHg |aratdmgt 5 A kw

Recordi g of tenpergtures ati t heapl ant The Iart uses.
listing jof the edi 8y jat t1he plan{‘"f'?"a‘ﬁfélt 15

oppsSI bl g o Iq:(g)llect Tde_ J Eper at gges [y goggln YIS

Q}’ail@ by DaI ?@S EV:I Udlilsgll Ol ga794,unbuuph 3|+/—\| _ 55

O\ADYL

econonTcC DL aterment—oaset-—onthe—t+owetrt Y™ S—tfe

coating tenperature of the coatings with zeolite (170

to 140 C) and the gas conswmld gn study was
calculated: the results are given in Table 5, below

‘ ﬁ‘?e’?e‘f)r]u]af@o o codingstomol ite Coating Consunpt.

THUUBHIp E QDRI M £hd oo DEALidP o AR 20

This gain is calculated at: (69-55) x 0.0152 = 0.21 euros
(or 1.4 FF/ton) -

Temperatures of the 0/10 BBSG with and without zeolites

at the work site

The readings of coating temperatures were done:

= On arrival at the work 51te (after
approx1mately 1 hour in tran51t)

* In the paver hopper

* In the paver screw feeder

* At the level of the paver table.

These are shown ih-Figure 10.

PrOduct‘COntrels: Core boring of the coatings at the work
site ' ' ‘

The overlap between the core bore zone and the

2installatidn field of each truck relative to a specific

production made it possible to obtain results - shown in
Table 8, below — relating to the ¢ompactness of the zones
'with' and-'without?'zeolite. The compacting method uses

is -immediate compactlng In- order to be able to compare

"r the results to each other, the values of the measured

volds‘were then set to values for a coating thlckness of

-5 cm. The results are collected in Table 6, below.
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Table 5 Power = 11.60 kWcoating ton The kWprice paid

by the power et ation is 0.0152 eEros. 5 This 9%‘2%Hr§ary2007
cal cul ated at: (69-55) x 0.0152 = 0.21 euros or

FF/ton) Tenperatures of the 0/10 BBSG with and w t hout
zeolites at the work site 19 The readi ngs of coating
tenperatures were done: ~ On arrival at the work site
(after approximately 1 hour in transit) In the paver
hopper In t he paver screw feeder 15 At the | evel of

t+he paver able- TFhese--are shown in-Fi gure 10, r--~
Ce
Pr odu%t Control s Core boring of“-9%e BQﬁﬁﬁ ngs_at the
wWORRY §FFBIQBgThi overl ap between thi cgpédsborie one
t

andat@etaqst al | at iton(gmlel ¢ Wiidalh {riwk T edmaii Modudus
a specific __prodyction madé¢ it possible t(&)obtain

17e80l wsthoshown §jn gagle 8, bel gw - relgtlng to the
zeolpae} n€ssadf 1t he zon TwitH*“and h8ut * 11,000

1zeobcteitHhe Conpactlng hod USes 25 TS 1Tmegdrate
z661DEE} I PPial N2 0 der?t® be|abl &-80 cpnpabeb the 12,400

1EESUE it Rogac T priter,thejvatues—of t-he-reasuted

23401 eyvef&é eg set 4o05val pes 808 a goatng thfcKrigsgo

Lol are-btollect ar~| n_Tahle. & hal ow
L T CANT A3 T oo O

15

\A L

n a. 1 o
J  UTIT e rcourTos arc—GCour

Ul
12 February 2007 30 Core Bores Manufacturing voi-ds
Parameters t (cm) void (9% rhehedgcm Modulus (% 17 C
without 6.1 6.7 6.0 11, 000
It can be seen that the introduction of the zeolite
in granule form makes it possible to_obtain lower void -
indices apd a higher modulus, which translates'into .

better'handling,

Conclusion

Manufacture of the 0/10 BBSG based on zeolite did

not present eny particular prOblem. The gas savings due

‘to the reductlon in heatlng of the aggregates (170 to.

140 °C) made it poss;ble to reallze a gain of the order
of 0.21 euros per ton of coating.
‘Using identical compacting, the 0/10 BBSG with

zeollte, coated at 140 °C, has an -average void percentage

‘of 5.3% %, lower than that of the reference 0/10 BBSG,

which is 6.7_o coated at 170 °C without zeolite. These
reéulrs confirm that the reduction of coating temperature

in the presence of zeolite in dgranule form does not

'prejudice handling, quite the contrary: whereas, the

coating temperature redﬁctionrwithout zeolite reeults in

bituminous coatings that_are.more‘difficultftO'compact.
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zeolite, Trial 1 140 Cwith 4.8 5.3 6.6 12, 400
zeolite, Trial 2 140 Cwithout 4.5 8.5 9.2 10, #fehruary 2007
zeolite, Trial .3 Table 6 5 It can be seen that the

i ntroduction of the zeolite_ in granule form nmakes it
possi ble to obtain | ower VO i ndi ces and a hi gher
nmodul us, which translates into better handling. 10
Concl usi on Manufacture of the 0/10 BBSG based on
zeolFumgtdimno st qfeserdnainys pardf cil@rewsnbt gsn ofhe

as savi ngs e t the reductjion in heating of the

=R ees e o

© 19 ilde-he %%%JrW%r td- appears
‘thanl e 2 g8 ofathe a7 48s

sdHd & Zla B L5, PGLe L ON
of coati ng. Usi ng identical conpacting, the 0/10

tEpmTaiune Wedle tihe eratethatrawing hasaan Tverkagecruck.
void percentage of 5.3 % |ower than that of the
reference 0/10 BBSG which is 6.7 %coated at 170 C

Exgririeuts :z8ebsueentheser2Qibsihes emoBkiibmst katlckBed by

_reouctlon of coatlnq tenperatur?: |n the presence of

qui e Lhe GRRY BiYe thegang ths, %%t NG HgHRer at ure

reduction without zeolite résulfs in bi'tum nous
emdgationgs anidatvagog smwee edimekistuied i ddrpacitcinizy of

February 2007 31 Furthernore, after analysis of the

&vol uti on of tenperatures along the course of the

coaki gssert to S (fhat the zeolite nmakes it

possi bl e to maintain the tenperature while the

coal i mpmrardi s dggeEdtoy n(Ghe truck. 5

left (LS) and right (RS)

. ®" paver table,
The results are collected in Table 7, below. These

measurements were made by an independent German

Table 7

. organization.
170 °C without o )
zeolite | 140 °C with zeolite
- Berosols Airgzgii' ‘Aerosols Airzzgii
: : 3 ] . 3. '
- {mg/m N
. (mg/m) | (mg/m) (mg/m") (mg/m’)
Paver < 0.8 -~ 0.8 to < 0.36 0.50 to
‘ : _ ' 1.2 : 1.0
Table left < 0.8 0.9 to | < 0.36 | 0.36 to
A ‘ 2.7 | 0.6
Table right < 0.8 < 0.8 < 0.36 | 0.36 to
- - : _ ' 0.5
| Compactor < 0.8 L 1.7 "< 0.36 1.0




—

Exanpl e 4: Measurenent of airborne em ssions rel eased
by the bitumens at the. road construction wor ks gilfsy 2007
At the work site of Exanple 3, the airborne em ssions
and vapors were neasured in the vicinity of 10 the:
paver operator (P) conpac@@r operator (C) paver
table, left (LS) and right (RS) The results are
collected in Table 7, below. These 15 neasurenents.
wer € tiragtes bowdrd | idependentt Heerdmse s of1ga i giildAbnsl §@to -
C without 140 Cwth zeolite zeolite Aerosols

the M aPhaks gt stedygsdstian (Hg re9avibipbriquagadre

id MHaatyvapor m) (ng/nB) Paver < 0.8 0.8 to < 0.36
0.50. to 1.2 1.0 Table left < 0.8 0.9 to < 0.36 0.36
to 2.7 0.6 Table right < 0.8 < 0.8 <0.36 0.36to
0:5 Conpactor < 0.8 1.7 < 0.36 1.0 20 Table 7 12
February 2007 32 It was found in.all of the cases
that- em ssions into the atnosphere are reduced when
the coating tenperature is reduced. 12 February 2007
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33 CLAIM5S 1. A nethod for preparing a mxture for use

in construction conprising a bitum nous binder 42iF@pruary 2007
particul ar a bitum nous concrete or bituninous

coatings, characterized in_that it conprises the

following steps: 5 a) dryifg -in a nixing nill

(coater) device of aggregates at. a tenmperature T1 of

bet ween 110 and 160 'C then; b) coating of said
aggregates, which are atcirhemperature Ti., by

injection into the mxing mIT (coater) 10 device of

a. heated bitum nous binder at a tenperature T2 of

bet ween 148+aRd 180, C f’egggar—.ltl‘igg Bt a}ﬂl é%jé)rb]%o andsean in

or during the |nJect|
coggfirurtéonavi wygmpirglsidegsor pt i oeltemﬁaeutsy WohiAder, in

ture W the formof granules is 15 introduced
pa%ﬁ?yﬁg%e nlxlﬁ: TP AT e i or abdFvnieoug orpri-énag,

chéiraetpaitbal g5 efaaﬁaté égﬁ,tbﬂgés Héeﬁéifgwi’éf%raggﬁé

of a binder, said fine particles having an av
di dWetFY I beiheen Npriagd Wil 2(c<‘ﬁa@enpt hoevice of

ag W0at 0 Aol cehar act 81 284 0L, 29 L0AL, LIS ac

enperature heatlng

' thEm:gher advant ageously by. approximately 30 C, than

the drying tenperature T1 of the granules. 3. The
od ac cordln%fto any one of Clainms 1 or 2,

chgpact@rﬁfgﬁ théF“‘%heaggﬁﬂﬁﬁégsof ﬂﬁelﬁddlaree at -

tenps ratureduged by jaeauer d0¢digIeyan af, hetween ;0.3

nmand 1 mm Fébruary
_devé€€oﬂ§lﬁ;h%ﬁ%#@ ‘bhtuninohe hboder akmaﬂmemperature T,

of ggg&@gheﬁhéegnd 15%at the fine particles have a

'aﬂxd.ln that. prior to and / or durlng the 1n3ect10n of

~the bituminous binder, an addltlve having hlgh desorption

capa01ty with temperature in the form .0of granules is

1ntroduced into the mixing mill dev1ce, said additive

'.comprlslng flne particles of said addltlve aggregated by

~means of a binder, said flne partlcles having an average_

» dlameter of between 2 pm and 4 um.

2. The method according to Clalm 1, characterized in
that the temperature T, of heatlng of the bituminous

binder is higher, advantageously by approx1mately 30 °C,

than the drying temperature T; of the granules.

3 The method according to any one of Clalms 1 or 2,
characterlzed in that the granules of -the additive
1ntroduced have an average dlameter of between U 2 mm. and

1 ‘mm.
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specific surface of between 8,6 000 and 25, 000 cn®/ g,
advant ageously a specific surface of at
15,000 cn2/g. 5. The nmethod according to any one of
the above clains, characterized in that the water
content of the add_itive i34 to 30 % by weight, in
particular 15 .to 25 % by weight, relative to the

total wei ght of the additive. 10 6. The nethod
accoy di %rl% one of the above clains,
char act ert 28§ 0% hatPhelngdittq venit |CPIF%eéPf| sthe above

c&ﬁﬂmwﬂ|caﬂﬁaét§£1§éﬁtH%“ﬂhé%*%ﬁéeffﬁ %ﬁrtﬂbi thave a
ous synthesis phase. 7. The net?] accor Ing t

anoy
S@%ﬁ’%‘? SHdasa erqueébatrweeIIS Bh800t hendeozkm@omjse:dﬁ/:g,
Brdr . lite, lar zeolite an blc_,
A ool tgJ g %ghe et %&loe St di FFEE Gy 6 %/ 1atCI ﬁ’ESt
157, 00 &n®/gharacterized in' that the zeolite used

bel ongs to the 9 .group conprised of the 'faujasites,
h||||p3|tes clinoptilolites and / or

chak;g}asl&,ﬁ1 d
t he *padffn ‘?%1% GCCRTEiNgt hbe ateor @RRg @B de oabove

cl@ﬁm@lmdﬁhf@dﬂééﬁzedﬁ@%a%k%@ 'ﬂat tcB? é%mdéekhe

. ut|I|zed|satype , P,
addgpiveeis1d. toTRE %rebhodeaghb;dungpemtanylanelef tbhes g
dip that _at the_ tine of

by aeYene S e s FHoHAS FLbAT B o e ad RS

tr|a cORn
partlcl es. release nore than 70 % of their water in

| esé. tHan Giethodr Saat:ogdlhgmaf abuke e b%tf\ﬂeeﬁel%ove
land 180 C. 12 February 200 35 11. The nethod
Hlr P TR ARy e Re Bl thAE BBevedditavesutilized is a
na@hﬂpctgﬁazed n that 1thg ad is jntroeduced _.i.nt
the nixing mil atyg1 rateeicofdét)é ece 5 9% by \%gl ght?1t33
amq;fa}hq%lsamwh@msopzlase.o 8 %by vvel ght relative to the
7. The method accordlng‘to Claim 7, characterized in
that the zeolite used is a fibrous zeolite,'a‘lameilar

zeolite and / or a cubic zeolite.

8. The method according to any one of Claims 7 or 8,
Characterized 4in' that the zeollte used belongs to the
group comprlsed ' of the = faujasites, _chabaSLtes,'

.phillips;tes, qllnoptilolites and / or the paulingites.

9. The method accordlng to any one of Clalms 7 to 9,

characterlzed in- that the zeolite utilized 1s a type A, P,

X and / or Y synthetic zeolite.

10.. The method according to any one of the above
claims, characterlzed "in that at the time .of trlals

conducted in the laboratory, the flne partlcles release

more than 70 $ of thelr water 1n less than 6 hours at a

temperature of between 140 and. 180 °C

| east %2 February 2007
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20

125

5 total weight of the m xture. 12. The met hod
according to any one of the above  clains,
characterized in that the fillers-are in addition
i ntroduced prior to and / or during the injéction.of
the bituminous binder. 10383. The method according to
-Claim 12, characterized in that the fillers are
introduced at the sane tine as the additive. 14. The
net ol aneor fefBoB0 £3@h A ikdy 0k ol characierizggd J
-~ that the fillers are fine lr]rggckﬁ:gug?%y ?g‘{eléf'l‘kég abve
Clethyd e ¢glted aby bhetothehedditidwe i dinmEoduced

: r i i p.that .t he bi,nder .used is Jbitunen, a
_l.rg'ggc?g% e%li%ﬁﬂ%nﬂugﬁnog’l |e%a%‘?tﬂﬁe§,‘qatﬁol ﬁe#’y welght,
gt e kit Ui A 21 od W .6 3t RS 6Rfight6.reAaiXbUES the.
t.for use Ln canstruction conprising a_ 20 bitum nous
Wida&el gk odr by Md<tE D8It uni nous concrete or .
bi t um nous coatings, capabl e of being obtained by the
met hod @EEOMRH t : e ¢l a1, .y
characterizedi?ﬂx%hgfég¥d?ﬁ§ sgaeggg ??§¥ of! THE above

clpippencheterbarizedeiantbstonbeoffidérosohseatn -h@85tion
| ower than 0.36 =

. L8, . 25 advant ageousl .
ln%g?ﬁ%‘geélg.%ggetgf aé‘?ﬁld ég&rt i%g’e“i”r‘ﬁlttﬁée R IRotiop of the
bignmimbat ebhdet he type defined according to any one of
Claims 'l to 11, for controlling the-tenperature-of
th I xt.ure conprising aggregates and the bitum nous
bi ﬁdigr% %%%n&a AFRP LA NI 2 tPebilgdity 1200 7ch B gtermmi Fesd
in | PRAEL £hik fartd ,cul ar f | LN the tenperature
of the mxture at‘aﬁ%rgﬁFggggF%dtﬁggagé iﬁ%ﬁg tine as
the afskirtdtver.eobt ai ned at  the end of step b). 18. Use -of -
an additive in the formof a granulate.as defined

9.9 o oA L0 AL LT BHOTENI Y,

characterized in that the fillers are fine rock dusté.

° - 15. The method according to any one of the above
claims, characterized in that the binder used is a

bitumen, a'specig;fbitumen, a modified'ﬁitumeﬁ, a polymer’

: modified-bitumen or mixtares thereof.

- 16. A mixture for use in construction comprising a
bituminous binder, in particdlaria bituminous'éoncfete or
bituminous coatings, Cabable of being';obtained by the
method ‘according. “to any one. of the above claims,

characterized in that at the time of its implementation,

‘th issi ¥ )
€ emissions of aerosols are less than 0.5 mg/m3,

adVantageously lower than 0.36 mg/m°.

17. Use of an additive in the form of a granulate of

thertype defined agcérding to any one of Claims 1 to li,

' for_controlling'theftemperatﬁre of the mixture comprising

aggregates and the bituminous binder while said mixture

12 February 2007



handl ing of a m xture for use in construction
conprising a bituninous binder, in particular a2 February 2007
bi t umi nous concrete or bitum nous coatings, in
particul ar under atnospheric conditions of
i mpl ementing the difficul ggm xture for use in
construction in particular at anbient tenperatures
n 5 and ...19. A device for realizing_the
rema i TS teonl RITTEOSAY G7e TORPERSHHD ey "phpetalile of
the obdRprdeSiaty @;&bkmmiﬂxelyl)lﬁﬂeetcoeﬁ:lﬁ@l tespdatiuse obtained at
0 a wei ghing device, itself being connected
the_%gp?ﬁgggg?xﬂng mll device, characterized in that an
addi tive having high descrlptlon capacity with
tegperglure ff' Nyt Neahor gfac%‘é' e§o Sé‘lsdagr%‘f%ﬁuel%te
conprising fine partic es of sard additrve gregated
deflrtﬁyi neereyrddhga tei rder orsaial f¢kelgark i t,¢ e$lhdernguamenting
handP4Ey age di ageter, of det Pm-and 4 Ris By, |
an slgﬁk ; sg? r? mh?%ﬁy gg gbcons Cng% é%dﬁ%ﬁglhE 2
bltumrmuau hvgnﬁa%m nen f qrartassiief ngat h%l@é@moeld concrete or
bltuﬁﬁﬁﬂm 09b§€4n§§ehéﬁ'8£r5¥c&¥ak u§&@¥tdﬂﬂ%sﬁﬂ@rié“%on@&%iéﬁh of
device,  is used for n1X|ng?granu es, additive and
lmpl@éﬂﬁélﬁtlaal (5ot idiiféi sulpomi Ther edetd T euak c bR dicARS FBRC ignm in
partdeéhl a¢NBF agliBldnzetehbe ARtk e st HE HJaRSR0E Lo fERanS ° kS
identical to the device conveying the fillers to the
mxing mll device. 21. The device according to any

one, of s Gi@iite 3 randa2laincChacagbenddesdddrdingt té Ngny one
transport nmeans is a pneumatic conveyor that feeds

of C{HES ffj & i1on FOWPEESPreshrtilion thie OREkPRgOR FRid silo is

conn&@éuca;o 22. wihgnoeyi 68y AeGor g rt xaRY tinebtEhaitdB the
to.21, characterized in that. the silo . s designed

i w03 QBUL G OB LA Bebtiat 25007 S0sH LiEe BT S Fion
desciiattibfulcapathey sikhen i sefbbdnrisirenad itheSUedrma éﬁsmmles,
438 tolbe carried on aggruck 23 .The device ac&
224 { oA I8he GPIER TP 166 2 BeTHiRLact BF | 28R TN FHGELTe
aggrddﬁ&eadﬁytmwenéaﬂfb% tiadepor saddbyifeaparoicles having an
aversRMALLIBDE L -dlspenser, and a wej alii ng; deyi ce disposed i,
said silo, which has a console with a vibBrating machine for
assuring the desired rheological behavior of said additive and the
-mixing mill dewvice, is used for mixing granules, additive and

eventually fillers.

20. The device according to Claim 19, characterized in that
the transport means is identical to the device conveying the

- fillers to the mixing mill device.

21l. The device according to any one of. Claims 19 and 20,
characterized in that the transport means is a pneumatic conveyor
that féeeds the injection device present in the mixing mill device.

22. The device adccording to any one of Claims 19 to 21,

characterized in,thaﬁ the silo is designed as a fixed or mobile



downstream of the dispenser. 24. The device accordi ng

to any one of Clains 19 to 23, characterizediljg#gﬁuaygogy

a control station, a weighing device and a transport
device are disposed on a rolling chassis that can be
aligned on the silo. 25. Blie device according to any
one of Clainms 19 to 24, characterized in that the

unitt, r ?FSQQE‘EL&%%@S tfl(e)“E{ioselss adirm%tn%EXnegol rseusc ora V%atsﬁigzq as
upStream supply tank.
to be carried on a truck. )

23 The device according to any one of Claimsg 19 to 22,
characterized in that the additive can be transported by means of
a compartmental dispenser and a weighing device disposed

downstream of the dispenser.

24. The device according to any one of Claims 19 to 23,
characterized in that a control station, a weighing device and a
transport device are disposed on a rolling chassis that can be

aligned on the silo.

25. The device according to any one of Claims 19 to 24,
characterized in that the transport means comprises a rotary

compressor with an upstream supply tank.



