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Supplementary Tables 

Table S1. Physical properties, chemical compositions and mineral compositions of Ordinary Portland cement (P.O.42.5).
	           Physical properties             Value
                                                         
	   Chemical compositions (%)
	Mineral compositions of clinker (%)

	Specific gravity
	3.14
	SiO2
	12.94
	C3S
	59.26

	Fineness (m2/kg)
	240
	CaO
	68.78
	C3A
	8.02

	Normal consistency (%)
	33
	Al2O3
	2.52
	C4AF
	14.27

	Initial setting time (min)
	85
	Fe2O3
	5.99
	C2S
	17.14

	Finally setting time (min)
	240
	MgO
	3.71
	Others
	1.31

	Loss on ignition (%)
	1.80
	SO3
	3.29
	
	

	Colour 
	grey
	Others
	2.77
	
	


 

Table S2.  Physical and Chemical Properties of Super-grade Graphene
	Sr. No.
	Physical property
	value
	Sr. No.
	Physical property
	value

	1.
	Average thickness 
	1.6nm
	11.
	Average particle size 
	70nm

	2.
	Average dimension 
	15nm
	12.
	Lump grain size
	500μ-5nm

	3.
	Graphitized carbon
	93%
	13.
	Zeta potential 
	19.1mv

	4.
	Oxygen
	7%
	14.
	Physical form 
	fluffy

	5.
	Electrical conductivity 
	5 S/cm
	15.
	Layer number 
	20% monolayer
20% bilayer
60% Tri-layer

	6.
	Colour 
	black
	
	
	

	7.
	No. of layers
	3
	
	
	

	8.
	Pore size 
	50nm
	
	
	

	9.
	Bulk density 
	0.06g/ml
	
	
	

	10.
	SSA
	>700m2/g
	
	
	




Table S3.  Physical and chemical properties of MWCNT
	Sr. No.
	Physical property
	value

	1.
	Average diameter
	20nm

	2.
	Average length 
	15μ

	3.
	Colour 
	black

	4.
	Bulk density 
	0.16g/ml

	5.
	SSA
	220m2/g

	6.
	Physical form 
	Black powder



Table S4.  BET Surface and pore characteristics of Candle soot and CNP
	Surface area & porosity analysis
	Soot 
	CNP

	Average pore size summary
	Average Pore Radius =   27 nm 
	Average pore Radius = 15 nm

	BJH adsorption summary
	Surface Area = 50.625 m²/g                                     
Pore Volume = 1.030 cc/g
Pore Radius Dv(r) = 1.708 nm
	Surface Area = 90.963 m²/g
Pore Volume = 1.000 cc/g
Pore Radius Dv(r) =15.009 nm    

	BJH desorption summary

	Surface Area = 57.487 m²/g
Pore Volume = 1.025 cc/g
Pore Radius Dv(r) = 1.702 nm
	Surface Area = 114.727 m²/g
Pore Volume = 1.011 cc/g
Pore Radius Dv(r) =16.080 nm

	BET summary 
	Slope= 44.028 1/g                                       Intercept = 2.936e-01 1/g          Correlation coefficient, r = 0.999825
C constant=150.940
Surface Area = 78.573 m²/g   
	Slope = 26.251 1/g
Intercept = 5.307e-02 1/g
Correlation coefficient, r = 0.999830
C constant= 495.630
 Surface Area =132.392 m²/g 

	Total Pore Volume summary 
	Total pore volume = 1.047e+00 cc/g for pores smaller than 170.2 nm (Radius) at P/Po = 0.99434
	Total pore volume = 1.025e+00 cc/g for pores smaller than 140.0 nm (Radius) at P/Po = 0.99311 






















Supplementary Figures 
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	Figure S1. Filler concentration vs. Percolation threshold
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	Figure S2. Filler concentration vs.  Electrical conductivity zones
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	Figure S3. Cement-conductive filler interaction
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	Figure S4. Four-point probe measurement  
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	Figure S5. Semiconductor Parameter Analyser-4 Probe instrument 



	[image: ]

	Figure S6. CNP (a-b) Incremental pore volume and area change, and (c-d) Cumulative Pore volume and area before and after treatment
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	Figure S7: Electron image, EDS, elemental mapping of cement-SGG(a-c), cement-CNP (d-f) and cement-MWCNT (g-i).
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	Figure S8:  XRD of (a) CSGG, (b) CMWCNT, (c) CCNP, (d) SGG, (e) MWCNT, (f) CNP, and (g) Cement control mix.
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	Figure S9: Raman Spectrum of (a) CSGG, (b) CMWCNT, (c) CCNP, (d) SGG, (e) MWCNT, (f) CNP, and (g) Cement control mix. 
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