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Raman spectra of nanofluids as a function of time

In order to confirm the reproducibility of the measurements, Raman spectra of the three types
of graphene nanofluids (DMAc, DMF and NMP- NFs) were recorded as a function of time for
different concentrations of graphene. Table 51 shows a summary of the set of measurements.

Sample name Date (day No.)

Graphene-DMAc NFs | 2017/11/30 (day 1) | 2017/12/22 (day 22) | 2019/05/07 (day 524)
Graphene-NMP NFs | 2018/02/05 (day 1) | 2019/03/15 (day 404) | 2019/05/08 (day 458)
Graphene-DMF NFs | 2017/09/28 (day 1) - 2019/05/08 (day 588)
Table S1 Summary of the Raman measurements taken on different days over a period of

time greater than one year.

Figure S1, Figure S2 and Figure S3 show the Raman spectra of DMAc-, NMP- and DMEF-
based nanofluids for different graphene concentrations measured on different days,
respectively. As can be seen, the Raman spectra do not change significantly as a function of
time. We did not observe any modification and/or displacement of the Raman bands of the
samples. Taking into account that the Raman spectra of nanofluids recorded after one year
are practically identical to those performed on day 1, we can assure that the quality of the
dispersion is maintained after more than one year. These results indicate the good quality and
long-term stability of the samples.



Supporting information

DMAc-graphene 0.1 mg/mL

. . . o . . . . . .
—o07-1222 | 2017-11.30 ——2017-1222
---- 2017-11-30 ----2017-11-30
5
=,
2720 730 740 750
‘B Raman shift [cm”]
s 2
& ] ;
k= 940 970 1000 1030
Raman shift [cm"]
Muw—v/\\“ : 4 R . WW
550600 650 700 750 800 850 700 750 800 850 900 950 1000 1050 1300 1350 1400 1450 1500 1550
Raman shift [cm ] Raman shift [cm ] Raman shift [cm ] (Cl)
DMAc-graphene 0.2 mg/mL
T T T T T T T T T . T Y™ T T T T T T
2019-05-07 2017-12-22 2019-05-07
——2017-12-22 20171130 ——2017-12:22
----2017-11-30 ----2017-11-30
g
=,
> | 720 730 740 750
= Raman shift [em']
v
g -
= 940 970 1000 1030 o
- Raman shift [cm'l] ‘:ﬁ
; M’! f
\ ruj\‘u " > e / " . M‘m ' v
550 600 650 700 75]0 800 850 700 750 800 850 900 _?50 1000 1050 1300 1350 1400 1450 . 1500 1550
Raman shift [cm] Raman shift [cm™] Raman shift [cm ] (b)
DMAc-graphene 0.5 mg/mL
2019-05-07 ~2019-05-07] ) 2019-05-07
—2017-1222( | ¢ 2017-11-30 i —2017-12-22
201711230 ——2017-12-22) G ----2017-1130
=
S
2 (720 70 740 750
% Raman shift [em]
= 940 970 1000 1030
- Raman shift [cm’l]
i ” bt " ) g
‘WMM e i " TR -
550 600 650 700 7510 800 850 700 750 800 850 900 _?50 1000 1050 1300 1350 1400 1450 . 1500 1550
Raman shift [cm] Raman shift [cm™] Raman shift [cm ] (C)

Figure S1 Raman spectra of graphene DMAc-NFs recorded on different dates as a
function of graphene concentration: (a) 0.1 mg/mL, (b) 0.2 mg/mL and (c) 0.5 mg/mL.
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Figure S2 Raman spectra of NMP-NFs recorded on different dates as a function of
graphene concentration: (a) 0.05 mg/mL and (b) 0.1 mg/mL.
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Figure S3 Raman spectra of DMF-based nanofluids recorded on different dates as a
function of graphene concentration: (a) 0.10 mg/mL, (b) 0.25 mg/mL and (b) 0.50 mg/mL.



