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Figure S6. SEM backscattered electron (BSE) images of the control cement (top) and the 10wt% polymer-cement (bottom).
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Spectrum A
Cement paste



	Element
	Wt%
	Wt% Sigma

	O
	27.21
	1.35

	Na
	0
	0

	Mg
	0.59
	0.09

	Al
	0.67
	0.09

	Si
	6.29
	0.19

	P
	0.16
	0.1

	S
	3.81
	0.16

	K
	0.07
	0.11

	Ca
	58.49
	1.11

	Ti
	0.19
	0.14

	Fe
	2.52
	0.24

	Total:
	100
	















	Element
	Wt%
	Wt% Sigma

	O
	57.43
	0.4

	Na
	0.62
	0.09

	Al
	0.14
	0.07

	Si
	41.14
	0.38

	P
	0.03
	0.08

	S
	0.11
	0.05

	K
	0
	0

	Ca
	0.48
	0.06

	Ti
	0.02
	0.06

	Fe
	0.02
	0.07

	Total:
	100
	



Spectrum B
Silica flour



Spectrum C
Unhydrated cement grain with AluminoFerrite







	Element
	Wt%
	Wt% Sigma

	O
	43.39
	0.6

	Na
	0.27
	0.09

	Mg
	1.19
	0.08

	Al
	8.26
	0.14

	Si
	2.18
	0.08

	P
	0
	0.05

	S
	1.14
	0.06

	K
	0.25
	0.05

	Ca
	29.96
	0.34

	Ti
	0.33
	0.06

	Fe
	13.02
	0.22

	Total:
	100
	











	Element
	Wt%
	Wt% Sigma

	C
	24.13
	6.84

	O
	25.11
	2.53

	Na
	0.04
	0.09

	Mg
	0.54
	0.1

	Al
	0.5
	0.09

	Si
	5.86
	0.55

	P
	0.01
	0.08

	S
	2.88
	0.29

	Cl
	0.04
	0.07

	K
	0.19
	0.08

	Ca
	38.39
	3.51

	Ti
	0.09
	0.1

	Fe
	2.22
	0.27

	Total:
	100
	


Spectrum D
Ca-Si-S-C-rich material






Figure S7.  SEM-BSE images and EDS elemental spectra showing elemental make-up of various features within the 10wt% polymer-cement sample.
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	Element
	Wt%
	Wt% Sigma

	O
	57.45
	0.32

	Na
	0
	0.07

	Al
	0
	0

	Si
	42.42
	0.31

	P
	0
	0

	S
	0.02
	0.05

	K
	0.01
	0.05

	Ti
	0
	0

	Fe
	0.1
	0.07

	Total:
	100
	





Silica flour
Spectrum A





Unhydrated cement grain with AluminoFerrite
Spectrum B







	Element
	Wt%
	Wt% Sigma

	C
	10.58
	0.95

	O
	37.5
	0.67

	Na
	0.15
	0.08

	Mg
	0.99
	0.07

	Al
	6.9
	0.14

	Si
	3.37
	0.09

	P
	0.04
	0.05

	S
	0.46
	0.05

	K
	0.21
	0.05

	Ca
	27.93
	0.41

	Ti
	0.26
	0.06

	Fe
	11.61
	0.25

	Total:
	100
	












Figure S8.  SEM-BSE images and EDS elemental spectra showing elemental make-up of various features within the control cement sample.
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	Element
	Wt%
	Wt% Sigma

	C
	9.28
	0.5

	O
	35.21
	0.48

	Na
	0.14
	0.05

	Mg
	1.8
	0.06

	Al
	0.81
	0.05

	Si
	13.99
	0.15

	P
	0.19
	0.04

	S
	0.92
	0.05

	Ca
	36.84
	0.34

	Ti
	0.12
	0.05

	Fe
	0.7
	0.08

	Total:
	100
	






Spectrum A
Cement paste



















	[bookmark: RANGE!A19]Element
	Wt%
	Wt% Sigma

	C
	8.45
	0.49

	O
	33.37
	0.48

	Mg
	1.95
	0.07

	Al
	0.94
	0.05

	Si
	15.55
	0.17

	P
	0.01
	0.04

	S
	0.97
	0.05

	Ca
	37.72
	0.34

	Ti
	0.12
	0.05

	Fe
	0.91
	0.08

	Total:
	100
	



Spectrum B
Cement paste




Figure S9.  SEM-BSE images and EDS elemental spectra showing elemental make-up of various features within the control cement sample.
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Figure 6. SEM backscattered electron (BSE) images of the control cement (top) and the 10wt% polymer-cement (bottom). Polymer-cement composites has a higher population of pores as compared to control cement (with no polymer) 
[bookmark: _GoBack]

The following conclusions can be drawn:

· SEM analysis revealed the presence of silica flour and unhydrated cement grains throughout the matrix of both cement and polymer-cement samples
· These grains seem to be composed of tetracalcium aluminoferrite (commonly referred to as ferrite), that is naturally rich in aluminum, calcium, and iron. Ferrite is typically associated with dicalcium silicate (commonly referred to as belite). 
· Porosity appears to increase in the 10wt% polymer-cement 
· The 10wt% polymer-cement paste also appeared coarser and was speckled with bright particles throughout the matrix 
· EDS analysis of polymer-cement samples are enriched in sulfur as compared to control cement
· Silica flour evaluated in both the control and the polymer-modified cement samples were chemically and morphologically identical thorough the samples 
· Although a very weak signal, some carbon is observed in regions of the cement paste, particularly in the control cement samples 
· A type of conglomerated material only present in the polymer-cement samples was observed in localized areas throughout the paste. EDS analysis on these areas shows that it is significantly rich in carbon as well as sulfur. These structures were unique to the polymer-cement samples and indicative of the presence of the polymer homogeneously distributed across the composite materials. 
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