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1. Figures
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Figure S1. (a) 3C NMR and (b) 'H NMR spectra of HO-G. “ssb” denotes spinning

sidebands.
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Figure S2. Typical AFM images and the corresponding height profiles of GO(a, b),

TRGO(c, d), HO-G(e, f).
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Figure S3. XRD patterns of GO, TTGO and HO-G.
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Figure S4. HRTEM images of GO(a, b), TRGO(c, d) and HO-G(e, f).

Figure S5. SAED image of HO-G.
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Figure S6. The contact angles of (a) GO, (b) HO-G and (¢) TRGO.
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Figure S7. (a) Zeta potentials of aqueous HO-G solutions of different concentrations.
(b) The change of absorbance of aqueous HO-G solution (30 mg/L) vs centrifuge

number.
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Figure S8. Digital photographs of aqueous HO-G solutions (30 mg/L) with different

30d

standing times.
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Figure S9. (a) UV-vis spectra of aqueous GO and HO-G solution. (b) The plots of

absorbance of aqueous HO-G solutions with different concentrations.
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Figure S10. XRD patterns of HO-G blended cement mortars nanocomposites cured at

28 days.

2. Tables
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Table S1. Comparisons of HO-G against other nanofillers for the enhancement of

cement composites.

Enhancement of the

Optimal mechanical properties in 28d
Nanofillers dosage? (%) References
(%) Compressive Flexural
strength strength
Nano silica
2 10.1 11. hi et al.!
(nano-SiO,) 0 0 Shieta
Nano-alumina (nano-
1 18.4 2 1.2
ALO3) 8.46 6.27 Geeta
Nano-calcium carbonate
2 2 4. i 1.3
(nano-CaCOs) 3.23 68 Cosentino et a
Nano-titanium oxide . 7 19.33 15.1 Salman et al *
(nano-TiO,)
Carbon nanotubes
. 4 10.1 D 1.5
(CNTs) 0.05 6 0 ueta
h i .
Grap (éng)o’“de 0.03 19.6 17.54 This study
Hydroxylated-graphene .
. 21.1 . Th
(HO-G) 0.03 9 7.89 is study

a. based on the mass ratio of cement weight.

Table S2. Chemical compositions of cement (%).

Chemical composition Test value (%)
Al,O4 4.47
Si02 21.5
Fe,0; 3.37
CaO 65.84
MgO 3.18
SO; 0.3
NaO 0.49
f-CaO 0.78
CsS 58.92
C,S 20.19
C;A 8.12
C4AF 8.21
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Table S3. Physical properties of cement.

properties Test value
Fineness (%) 0.6
Density (g/cm?) 3.15
Specific surface area (m?/kg) 350
Standard Consistency (%) 25.6
Soundness (mm) 0.5
Initial Setting Time (min) 132
Final Setting Time (min) 198

Table S4. Gradation of standard sand.

Square mesh size (mm) Remaining on the sieve (%)
2.0 0
1.6 7+4
1.0 33+4
0.5 67 +4
0.16 87 +4
0.08 99 +1
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Table S5. Mix proportion of cement mortars.

Sample Cement(g) Sand(g) Water(g) PCE (%)* GO (%)* HO-G(%)?

Ay 450 1350 164.93 0.3 0 0
Bo.oi 450 1350 164.93 0.3 0.01 0
Bo.os 450 1350 164.93 0.3 0.03 0
Bo.os 450 1350 164.93 0.3 0.05 0
Bo.o7 450 1350 164.93 0.3 0.07 0
Bo.oy 450 1350 164.93 0.3 0.09 0
Co.00s 450 1350 164.93 0.3 0 0.005
Coon 450 1350 164.93 0.3 0 0.01
Co.03 450 1350 164.93 0.3 0 0.03
Co.0s 450 1350 164.93 0.3 0 0.05
Co.o7 450 1350 164.93 0.3 0 0.07
Co.09 450 1350 164.93 0.3 0 0.09

a. based on the mass ratio of cement weight.
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