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Assessment of the binder blending in bituminous mixtures based on the development of an innovative sustainable infrared imaging methodology

 (31.5; 32.5; 33.5) × 10 -4 . It allows assessing homogeneity in the mixture from the distance 256 between curves. 257 Thus, as mixtures were prepared in (50/50) (w/w) proportions in the study (part 2.1), a mixture has been 258 defined as homogeneous if: 259 -the CPSD is low or equals to 2.0 × 10 -4 260 -the CPA is the average of CPA values which are associated to the LHV virgin binder (7.5 × 10 -4 ) 261 and the LHA aged binder one (19.5 × 10 -4 ), suggesting that the positions of mixtures curves are 262 comprised between those of LHV and LHA curves. 263 Once the infrared imaging analysis of binder mixtures and the statistical treatment validated, the 264 methodology has been applied to study the influence of the aged binder temperature and the mixing 265 time on the binder blending. 266 3.2. Influence of the aged binder temperature on the binder blending which is illustrated by a high CPSD value of 4.9 × 10 -4 . The chemomap methodology also allows rapidly 279 concluding that the LHV/LHA/40/30 mixture is not homogeneous and does not constitute a blend. 280 By considering the aged binder temperature increase (figure 7B), distribution curves of different sub-281 samples get closer to each other for the LHV/LHA/0/30 mixture, the CPSD value is reduced from 4.9 × 282 10 -4 to 2.0 × 10 -4 . As detailed in the study (part 3.1), the first condition of a homogeneous mixture is 283 validated but the CPA (9.0 × 10 -4 ) value remains close to the LHV virgin one (6 × 10 -4 ). 284

This result suggests that homogeneity of the mix is improved but it is not total. Therefore, closer binder 285 temperatures have also a positive effect on the binder blending but are not sufficient to obtain a totally 286 homogeneous binder mixture. 287 

Influence of the mixing time on the binder blending
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 77 Figure 7 displays statistical curves obtained for the LHV/LHA/40/30 mixture (7A) and the LHV/LHA/0/30 268 mixture (7B). For these two mixtures, the binder temperature difference respectively equals to 40 and 269 0°C. Appearance frequencies (Y-axis) of micro carbonyl absorbance areas (from 2D carbonyl spatial 270 distributions) are plotted according to intervals of values (X-axis). Distribution curves of each mixture are 271 compared with those of the virgin LHV binder (green curve with dots) and the aged LHA binder (red 272 curve with dots). 273
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 88 Figure 8 shows statistical distributions curves of the LHV/LHA/40/120 mixture whose positions are 289 comprised between the LHV and LHA binder curves. 290