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m xture ac ﬁ&ﬁ&bﬂgtn;n Conducted at a temperature of between 160 and 190 °C and with very fast stirring, for
example by means of a turbine.

The stability of a bitumen-polymer mixture is evaluated by storing the mixture sample for the desired
time in a cylindrical tube maintained at a temperature of 165-170°C, separaiing the cylinder ends, after
cooling it and then measuring the difference between the softening points of the samples withdrawn at the
ends.

A convenient embodiment of the present invention comprises mixing the bitumen with a quantity of
between 8 and 20% of polymer by weight, and in a second step diluting the obtained bitumen-polymer
mixture with bitumen alone, without additives, until the desired polymer concentration is obtained. The
bitumen-polymer mixture obtained in this manner has the same stability under storage as that obtained by
thermally treating bitumen and polymer directly in the weight ratio desired for the final mixture. In this
particular embodiment it may be convenient to use for preparing the concentrated mixture a bitumen fluxed
with refinery fractions, such as aromatic extracts.

After the concentrated mixture has undergone stabilization treatment it can if desired be diluted with a
bitumen different from that used to prepare the concentrated mixture.

This method of operation, in which the treatment is carried out on a smaller volume of bituminous
mixture, resulis in a considerable energy saving.
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present invention is conducted by adding the polyner, for exanple in the
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the actual $ReARédebssZaREI@RY 1 tdPRostm ThvetliorPéaR GRS B appliedds bitueh-bélymdr AR SHHch
M Xi ng angkoltbatiinbther BPEDGABAIRSS, satA af hitiddasnduct ed. at a tenperature of
between 160 and 190 [err] C and with very fast stirring, for exanple by

rreans of ExampLbitne. The stability of a bitumen-polynmer mxture is evaluated

S(orsl ng the mxture sanple for the desired time in a cylindrical tube

ai ned tthisexampip @bilumends uspd H8Bg the Boli@yingsahgragterisicsg t he cyl i nder ends,

after cooling it and then neasuring the difference between the softening
poi nts of the sanples v\nth%@m,o@gtgh@ ends| A conveg¥dapd |enbodi ment of the
present invention conpli sesoebhitg fdint (A1) Pi tufren with asgupntity of between 8
and 20% of polynmer by |ei glybnetr@ioflinbiéx a secohd step di | gig4 ng t he obtai ned
bi t umen- pol yner 50 mi xf ur e prdasdpolat t unen al ope, w t houwgegldi tives, until the
desired pol ymer concengr at ivistoskysat 60iCai ned. 1585 fwish @3SPagpliymer m xture
obtained in this mannef— N ne <5z T ty under storgge as that
obt ain by thermally Lfgﬁé?ih'ﬁn@? 2007 iod i ABA—ahd—polyerdirectlly in the wei ght
ratio desired for the fi nalinsolibginndeptana t hi parti cul &%%ernbodi nent it may
be convenient to use fpr pinspehi¢ing-pemeconcentrated nin®une a bitumen
fluxed with refinery flacti, such as arofmatic extréfs| 55 After the
cokgentrated mi xture hps uﬁﬂ’@?@féne stabilizption treatB @ it can if
desiregy be diluted with a ISPPER#H different|fromthat 7%d to prepare the
concentrated m xture. This nethod of operation, in which the treatnent is
carried out Aotixtare soraistingfof 943 ufrhis Bifumdh BB ORIy MBS WepE stirb@ &itH 4 Wrbind stired for
consi der adboat 20manugps ab $90i° GgTheolymerfilted)is 45 8BS e Bl b @ sfyrene/agziiene catio di 300t O
the preseand an aueege mokculza weight dtw dH@3%:00PI i ed t o bi t unen- pol ymer m xtures which
al so cemnt ai A000g bicthe disneesion dfus qblained; apetsansieasiio a S0 i flagk fitted rwith a sfisealom] Bptat5 | n
this ex an%ipéc dor B0 heurrundprea !ﬂbbﬂ?wmvifmnt%temaﬂmf ithis tedlatnenicthebijuminpysgmixture

penet r at i A thatfollogng harapterstics: 197 dnm 10

softening point (P.A) 41 * C penetration index

0. 34 Fraass poi nt penetration at 25° G -|1fboldaky' | C vi scosity at 60 [err]
535 pofse (53.5 Pa.s) conposi} ssHenitghBiM 20q7100edi f |) 15

i nsol ubl e i n n-hept ane penetration indéx. 5% 8.nsol uhie in n- pent ane
7.8%resins 70. I% ar omat i cs

8. 4% sat ur atr Ihixture lst tot e stora o test in a 7@%14%:&9 Fﬁke‘ét%@-ccf&“ ssén'dnlg of
94% Of @ /gng of 9|9 ds t?e infsrd? ?ine‘%ﬂ £ were
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Softening point (° C):
top 97 | 95 | 99
bottom 97 | 95 | 98
45
In addition, the following characteristics were determined on the mixture sample which had undergone
longest storage:
50 penetration at 25°C | 104 dmm
penetration index 8.8
Fraass point (° C) -24
85

EXAMPLE 2

The bitumen and polymer used in Example 1 are mixed together to obtain a mixture containing 12% of
elastomer.
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has the foll ow ng characteristics:
penetration at .25 [err] C 100 dngg ‘%Eﬁgg poi nt 100[err] C
penetration index 8.7 This mxture I's en subjected to the storage test
in a cylindrical container at 170[err]C for 1, 5 and 10 35 days under
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(err) -24 55 EXAMPLE 2 The ébr%{m?o ki M’H"‘q rggusnd in Exanple 1 are
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honogeni®ze t he pol ymer di stri buttom T the—brtomem; and Is then heated to

250 C for 90 mnutes tqr sta er t
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SBS concent ?5'{"98?1'" P &1 bepo %Yé%w??l@ M'Rure is sti rred at 150 [err]C
for 30 mpnutes. The resultant e—follow ng characteristics:
penetrafion at 25 [err] C (d 94 softenijng de¥si nl (err) 96
penetration i ndex 8. 5 | 10 Fr aass
point (err) -20 The m X ordgd ih a cylindrical

coQtai ner at 170 [err] under 5 dnd 10 days the softening
points gf the top and bottom |jayer Stoper e nmeasps qdgs 15
days 5 10 Softeni ng point (err) 26bttom 96 | 97 '
top 98 bottom 96 97 1T 15 therefore possible to
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6% of eP%ass BErereo/100 (Penetration at 25°C: 90 dmm; softening point: 46 C; penetration index: -0.73) bitumen, to
give a mixture containing 6% of elastomer.

The mixture is subjected to thermal treatment at 250 ° C for 90 minutes.

On termination of treatment it shows a penetration at 25°C of 98 dmm. The mixture softening point is
then measured a) after one day of storage at 170°C, b) after 5 days and c) after 15 days. The results
obtained are shown in the following table.

P

35

o’ Softening point (°C): | a | b | ¢
top 78 | 76 | 74
0 bottom 77 | 78 | 74

The fact that the softening points are less than in the preceding cases is to be atiributed to the poorer
quality of the bitumen used; however even in this case the thermal treatment has given the bitumen-
45 polymer mixture stability.

EXAMPLE 4
The bitumen used in Example 1 with 6% of SBS added is stirred for 15 minutes at 190 °C. The mixture

50 obtained in this manner is firstly treated for 80 minutes at 250°C and is then stored at a temperature of
170 ° C. On termination of the storage period the following results are obtained.



The m xture i's suhjected to thermal treatnent at 250 [err] C for 90
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1. A method for obtaining bitumen-polymer mixtiirés which are stable also under fluidity conditions, useful

for road uses, consisting of mixing at a temperature of from 200°C to 250 C and for a time of between
15 hours and 45 minutes, a mixture comprising :
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© The softening points of the mixture, after 22 hours of storage at 165 °C, are the following:

top 936°C
bottom 61°C.

4 The same mixture has undergone stabilization treatment at 250°C for 90 minutes. After 5 days of
storage at 165 ° C, the softening points are the following:
top 76.1°C
50 ' bottom 76°C.
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% 1. A method for obtaining bitumen-polymer mixtures which are stable also under fluidity conditions, useful

for road uses, consisting of mixing at a temperature of from 200°C to 250°C and for a time of between
15 hours and 45 minutes, a mixture comprising :
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1. A nethod for. obtal ni ng blturren ures which are stable al so
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\J dadurch gekennzeichnet, da8 Temperatur und Mindestzeit flir die Gewinnung der auch unter FlieBf4hig-
kettsbedingungen stabilen Bitumen-Polymer-Mischungen der Beziehung gehorchen:

40
T = 0,00007 £ - 0,12616 t + 255,1274

worin
T= Temperatur {(* C)
45 t= Zeit (Minuten) sind.

2. Verfahren nach Anspruch 1, worin das Bitumen einen Penetrationswert bei 25° C zwischen 60 und 200
dmm, sinen Erweichungspunkt zwrschen 40 und 50° C und einen Penetratlonsrndex zwischen - 1 und
+ 1 aufweist.
§0 .
3. Verfahren nach Anspruch 1, worin das Styrol-Butadien-Styrol-Copolymer ein durchschnittliches Moleku-
largewicht Mw von 100.000 bis 250.000 aufweist.

4. Verfahren nach Anspruch 1, worin das Styrol-Butadien-Gewichtsverhiltnis 30/70 ist.
55
6. Vertahren nach Anspruch 1, worin die behandelte Mischung 92 - 97 Gew.-% Bitumen und 8 bis 3 Gew.-
% Styrol-Butadien-Styrol-Copolymer enth3i.
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6. Procédé conforme & la revendication 1 dans lequel le procédé est réalisé sous une atmosphére inerte.
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