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Table S1: Theoretical redox environment of Synroc C phases over varying Ti metal addition.
	
	Effective oxidation state

	Ti addition, % w/w
	Before Calcination
	After Calcination
	0%
	2%
	4%
	8%

	Ru
	4
	0
	0
	0

	Pd
	2
	0
	0
	0

	Ni
	2
	0
	0
	0

	Ag
	1
	0
	0
	0

	Cs
	1
	1
	1
	1

	Ca
	2
	2
	2
	2

	Ba
	2
	2
	2
	2

	Sr
	2
	2
	2
	2

	Al
	3
	3
	3
	3

	Nd
	3
	3
	3
	3

	Gd
	3
	3
	3
	3

	Y
	3
	3
	3
	3

	Zr
	4
	4
	4
	4

	Cr
	3
	3
	3
	2 or 0
	0

	Mo
	6
	4
	4
	0

	Fe
	3
	2
	2
	0

	Ce
	4
	4
	4
	3

	Ti
	4
	4
	4
	3.937
(Ti12O23+20TiO2)
	3.72
(Ti7O13)
	3.333 
(Ti3O5)

	Redox condition, pfO2
	~10-11 

	10-13 

	10-14 

	>10-16 




Table S2: Phase compositions of the newly formed non-Synroc phases formed in the 8 wt.%Ti metal sample as determined from TEM-EDS analyses.
	Name
	Phase composition1

	Manetoplumbite (AB12O19)2
	Ca(Al2.2Ti7.5Fe0.04Y0.04Zr1.67)O19

	
	(Ba0.95Ca0.1)(Al0.3Ti10.3Fe0.05Zr0.5Mo0.23)O19

	Loveringite (AB21O38)3
	(Ca0.8Sr0.07Nd0.1)(Al0.9Ti18.6Fe0.06Zr1Ag0.1Mo0.5)O38

	Cs,Mo-rich phase (at.%)
	Cs: ~3-5, Mo: ~2-5, Al: ~1-2, Ca: ~1-11, Ti: ~15-20 with minor Fe, Zr, Ce, Nd and Gd. 


[bookmark: _Hlk126314372]1 Oxygen content was not measured, 2 assuming a total of 1 cations on the A-sites, 3 assuming a total 1 cations on the A-sites. 
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Fig. S1: Goodness of fit for quantitative analysis in the 0 wt.% Ti sample.
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Fig. S2: High magnification SEM image showing the Cs and Mo rich compounds in the 0 wt.% Ti sample.




The following sample list is added for internal use only: the sample IDs are linked to the internal numbering system to simplify the sample identification for future. 
Sample identification:
1. L200044 (0 wt.% Ti)
2. L200067 (2 wt.% Ti)
3. L200068 (4 wt.% Ti)
4. L200069 (8 wt.% Ti)
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