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In order to understand the composition and filler content of WR, the structural anal-
ysis of WR is shown in Figure S1 and Table S1. The appearance of WR is shown in Figure
Sla. As shown in Figure S1b, the macromolecular structure of the WR was investigated
using FTIR spectroscopy. The absorbance peak at 3428 cm is assigned to the -OH groups,
the new peaks observed at 2917 and 2851 cm is related to the stretching vibration of
asymmetric and symmetric -CH, respectively. The main bands of calcium carbonate is
attributed to the elongation of COs> group at approximately 1456 cm™. The bending vi-
bration peaks of the CHz group at 1390 cm-'. The peak at 1733 cm associated with C=0O.
Moreover, 1633 cm is attributed to C=C absorption. The tensile vibration of O-5i-O is
1105 cm, the peak at 970cm! shows the -CH=CH- in-plane deformation of trans-1,4 poly-
butadiene for butadiene rubber (BR). Therefore, determination the components of WR
contains SBR and BR, and the fillers contains CaCOs and SiO2 (white carbon black).

Raman scattering spectroscopy was also used for characterization. The presence of
impurity and addition of crosslinking agents, fillers and other rubber ingredients into rub-
ber are the main reasons of fluorescence parasite signals in Raman scattering spectrum.
Consequences follow from Figure Slc, both symmetric and asymmetric-CH: and -CHs
stretching vibrations typically appear in the 2800-3000 cm-! region. Apparently, C=C
stretching vibration of WR is observed at 1655 cm!, -CHz in-plane deformation and twist-
ing are observed at 1444 cm™ and 1269 cm!. The peak appeared at 1002 cm is correspond-
ing symmetric ring breathing of C=C bonds. Obviously, FTIR spectroscopy and Raman
spectroscopy, were concluded that the main component of WR is SBR/BR blend.

Figure S1d shows the TG result of WR, which presents three major weight loss events.
The first stage at 200-350 °C is attribute to the decomposition of low molecular weight
substances, such as additives, which is a weight loss (approximately 20%). The second
stage in the range of 350-480 °C is associated with degradation of the rubber ma-
trix(SBR/Brand), the weight loss of the second stage about 50%. The third stage at 480-670
°C is related to with the decomposition of calcium carbonate (CaCQOs), and there are about
5% of weight loss at this stage.
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Figure S1. Analysis of the WR. (a) The appearance of the WR. (b) FTIR spectra of WR. (¢) Raman
spectra of WR. (d) TG analysis of WR.

The torque curves of WR and reclaimed WR at room temperature in Figure S2. Ob-
viously, the reclaimed WR has a relatively lower torque as compared to WR, indicating

lower viscosity.
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Figure S2. Torque (M) as a function of the grinding time between WR and reclaimed WR at room

temperature.
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Table S1. Particle size distribution of WR from different temperatures.
Samples D1o Dso Doo
WR-30 °C 408.27 um 607.64 um 765.46 um
WR-80 °C 259.68 um 579.96 um 760.41 um
WR-140 °C 487.82 um 772..30 um 1119.56 um

Table S2. Variation in glass transition temperature (Tg), corrected enthalpyACp and weight fraction
(xim) of the immobilized polymer layer (AHm) of WR at different grinding temperature.

Samples Tg(°C) AGCy (JLg) Aim
WR -30.12 0.126 -
WR-30 °C -31.02 0.112 0.016
WR-80 °C -35.27 0.087 0.044
WR-140 °C -36.37 0.064 0.071
Table S3. Particle size distribution of WR from different temperatures.
Samples Do Dso Doo
WR-70% 146.75 um 601.68 um 766.45 um
WR-85% 259.68 um 579.96 um 760.41 um
WR-100% 125.48 um 552.16 um 755.01 um

Table S4. Variation in glass transition temperature (Tg), corrected enthalpyACp and weight fraction

(Xim) of the immobilized polymer layer (AHm) of WR at different filling rate.

Samples Ts(°C) ACy (Jl.g) Aim
WR -30.12 0.126 -
WR-70% -32.33 0.261 -0.15
WR-85 -35.27 0.087 0.044
WR-100% -33.10 0.118 0.009




