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Waxes: affect bitumen viscosity Mayor “mojabilidad”

Additives: affect the bitumen-agregate
contact angle
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Waxes modify the bitumen rheology
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DIFERENTIAL SCANNING CALORIMETRY (DSC)

DCS is a thermoanalytical technique in which the difference in
the amount of heat required to increase the temperature of a
sample and reference is measured as a function of temperature
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Techniques: DSC y DSR

The equipment measures
heat flow that are connected
with physical-chemical
phenomena that happen in
the bitumen when it is
heated or cooled

+ MDSC: modulated DSC
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Techniques: DSC y DSR

B 60/70

J-F. Masson, G.M.Polomark

2 26N[E

YR
e 0
ll II“I" .y ID >4

Experiment: Bet(in Convencional, 20.06.2008 09:39:35 . .
Method: Prograime betdn DSC 1st stage: Endothermic background.
25,0C 5,0 min N2 10,0 mi/min
25,0--100,0C -1000C/min N2100 ml/min
-100,0T 5,0 min N2 10,0 mi/min ==FFTO BB %4 h
| -100,0-120,0C 10,00C/min N2 10,0 ml/min BB agitagy 12,0000 mg
Integral -172,72 mJ
normalized -14,39 Jg"-1
: so Mmmccims 2
P ||||||||| ‘
o iiilif
nset "'.} il
1 inflect Pt. 18] I “““I"
o Midpoint 21" ;|| ‘i
..S ‘—-ul“li!!”l ” egrd 414,64 mJ
\"JI|=!!I:,-.. ed 244)g-1
i - '|||IiI:“|| 7 -
vl s ,|||||. l |,-|,,| ma5{ 4th stage: Endotherm,
- ot |||||ii| |-'||l|h L resins and asphaltenes
2nd stage: Exotherm, e : ||||||”:ii”| Ilii' T mesophase
cold crystallization of s ¢ I @zc
low molecular weight .
saturated fraction ( 3th stage: Exotherm, Cold 20 40 60 80 100 C
T crystallization of high oot} p——f o>
G : —
molecular weight 5 - L3 % * - o "
PPYE: MiETHEh _ saturated fraction STARPBPY/ 510
% www.irf2010.com

W w.proyectofenix.es

productos asfdlticos agroman



STUDY OF ADDITIVES TO REDUCE THE VISCOSITY OF THE BINDER

AT HIGH TEMPERATURES
| Results
Sharing the road
@ ﬁg}‘]d Meeting
International Road Federation SIaCk WaX
m Conmparatiiveg Sk 3% ammesked mon ammessl 111070702608 11:16:10
l
|
ll Sample: BB Slack 3 , 15,8000 ng
] -
\l . Viscosidad rotacional, barrido T2
l 10..............!..............; ............. P R
| ¥
W
m
| i
1094
3
- =58
normalized 4,40 Jg" Integral i 10Y
Onset -2480 T normalized
Peak -815C Onset
Peak
-40 20 0 20 40 60
Z 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T T T T T T T T T T T T T T T 100_
8 10 12 14 16 18 20 22 24 26 28
PPQF: METTLER

A H H H H
1U6D 80 100 120 140

160 180

i

ditecpesa ferrovial

www.irf2010.com
productos asfdlticos agroman

W w.proyectofenix.es



180

|

140

www.irf2010.com

F-T wax

120
Tin °C

increases

Visg:;osity Vg T2, vel t_:iz 1s
‘160

20

3%|E.T

6%
)

The mesophase of resins and asphaltenes

10°%
107
10"
107"

sequile

Results
esa ferrovial
agroman

The cold crystallization

AT HIGH TEMPERATURES

m
i
|

(%)
| -
5,
el KX
o o7 e 1 |E v
a 2300 £33 =N o}
1] By =25 ====8 7| () LU
) 23 #a5v \| = =) =
» — WP = ——— - <
Ng o B == ] @ h
© gérs & = s e
RE L gEs. AR A 7
3 2258 A T A pﬂ
o & = \= EEFrE w
Sy £k =
258 =52 Tt 8 c m
DS
=’ 3
IS
[
Q

M
[

|

|

!

|

|

I
I
I
I
i
[
I
I
Ll
T
26

mmmmm(
il
11t
i
i
......
il
il
Ty

||||| o
B E =
|||||| EZo 8
mumw mw,
°3sa £ 3
i35 B sl
2 8% I
= o=
JW TEg o3 -2
2 2
Ig0Y mamw i L
958 -
RROSE R o
i
TEx o
ge iy
Eca

4
L
Q
=
=]
(2
L
L
-
L
o
=
2]
O
O
2]
]
>
L
.=
=
L
O
-
(o]
L
(24
O
=
)
L
>
[
-
[,
Q
(@]
<
79
o
S
Q
-
=
7))

PPQF: METTLER

I
&

m!

International Road Fedsratian

DI0ZYOGSIT .

Sharing the road

@ 16th .
World Meeting
N




STUDY OF ADDITIVES TO REDUCE THE VISCOSITY OF THE BINDER

AT HIGH TEMPERATURES

Results

Shar the road
16th
@ World Meeting AN
International Road Federation
L) CONPRRATINVA I Prdtise 24100722088111099446 G wax

Evolucién viscosidad con T2, 1s-1

B, .i.. .............................................
80 -60 -40 -20 -0 20 40 60 80 100 0 140 T R "
%4 | | | | | | | | | 1 LN Betun Bafe i . 39
f T = T T T ] T T o R ol i L
0 5 10 15 20 25 30 35 40 min 1o TR . & \-
PPQF: METTLER STAR® SW 8.10 = o
TEea
o — SN S NN W TN N . om
10 \
T N
1U'i i H : i H H H | L
70 80 90 100 110 120 130 140 180 160 170
Tin°C

" ditecpesa ferrovial www.irf2010.com

e Reticns productos asfdlticos agroman



LISBOA 2010

Sharing the
@ 16th .
World Meeting

International Road Federation

REXD

AT HIGH TEMPERATURES

Results

STUDY OF ADDITIVES TO REDUCE THE VISCOSITY OF THE BINDER

PE wax
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Cera Wwit% [G*/senda maxT? [GY/send= EVT1(°C) EVT2(°C) Sys60 G*(25°C) G* (60°C)
60°C (Pa) 1kPa (°C) 0,1rad/s 0,00063rad/s X102 x10° x102
Slk |0 7016 71,3 52,8 53,2 -7,41 2,14 723 |
1 9417 3, 56,0 56,3 - - -
3 4517 68,3 I 51,8 52,0 -7,68 2,00 6,23
6 2055 63,7 47,0 47,5 -8,90 1,61 2,00
T 1 15276 75,7 60,2 60,8 7,77 6,05 17,56
3 26295 81,0 65,0 65,9 -7,36 9,54 37,72
6 57067 85,1 71,9 75,2 6,50 20,65 156,00
AAG 1 13118 4,9 59,5 60,4 7,73 4,07 12,22
3 32771 82,0 67,0 70,6 -6,86 9,01 51,94
6 70162 91,5 77,9 85,7 5,36 11,81 209,70
P.etileno 1 11176 4,5 57,7 58,4 7,01 4,61 12,15
3 10297 73,4 58,4 59,5 7,12 3,95 18,76
6 16434 74,9 64,9 67,5 -7,20 8,55 38,56
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The additives types waxes modify the bitumen rheology, reducing the viscosity
at manufacturing, extended and compaction temperatures of the agglomerate,
and improving the mechanical behaviour at service temperatures.

The techniques DSC/MDSC and DSR complement each other excellently, being
able to make clear the physical - chemical phenomena that take place in the
bitumen when we incorporate different additives that modify the rheology of this
one.

This studies are a work in progress, obtaining very satisfactory results.
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Santiago Gil Redondo
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