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[bookmark: _Ref135231222][bookmark: _Toc136431979]Table S1 Mechanochemical treatments of AMT and ZnO with different Zn: Mo ratios milled for 8h.
	
	AMTa: ZnO treatments

	Treatments
	AMT (g)
	ZnO (g)
	Mo %
	Zn%
	Zn:Mo

	33% Mo
	1.76
	1.24
	33
	33
	1.0

	10% Mo
	0.53
	2.47
	10
	66
	6.6

	8% Mo
	0.42
	2.58
	8
	69
	8.6

	4% Mo
	0.21
	2.79
	4
	75
	18.7

	2% Mo
	0.11
	2.89
	2
	77
	38.8

	1% Mo
	0.05
	2.95
	1
	79
	78.9


a AMT-(NH4)6Mo7O24·4H2O

[bookmark: _Ref134041162][bookmark: _Toc136431980]Table S2 Characteristics of the two soils for column leaching.

	Characteristics
	Value

	
	Ngarkat
	Streaky Bay

	pH (H2O: soil -5:1)
	6.8
	8.6

	pH (0.01 M CaCl2:soil - 5:1)
	5.3
	7.9

	Organic carbon (%)
	0.7
	1.5

	Exchangeable K (cmolc kg-1)
	<0.2
	0.6

	Exchangeable Ca (cmolc kg-1)
	2.2
	6.3

	Exchangeable Mg (cmolc kg-1)
	0.4
	1.4

	CEC-Cation Exchange Capacity (cmolc kg-1)
	3.1
	5.8

	Clay (g kg-1)
	3
	9

	Silt (g kg-1)
	1
	4

	Sand (g kg-1)
	81
	15

	CaCO3 (%)
	<0.2
	83




[bookmark: _Ref134041264][bookmark: _Toc136431981]Table S3 Experimentally determined (recovered) and expected Mo and Zn concentrations in the mechanochemically synthesized Mo + ZnO treatments.
	Treatments
	MoO3 + ZnO
	AMTa + ZnO

	
	Recovered
	Expected
	Recovered
	Expected

	
	Mo%
	Zn%
	Mo%
	Zn%
	Mo%
	Zn%
	Mo%
	Zn%

	36/33% 
	36.3 ± 2
	38.3 ± 2
	36
	36
	30.0 ± 4
	29.4 ± 4
	33
	33

	10% Mo
	10.1 ± 1
	70.1 ± 2
	10
	68
	11.0 ± 1
	64.7 ± 5
	10
	66

	8% Mo
	8.6 ± 0
	74.2 ± 2
	8
	71
	9.0 ± 0
	70.1 ± 2
	8
	69

	4% Mo
	4.3 ± 0
	77.5 ± 1
	4
	76
	4.0 ± 0
	74.4 ± 1
	4
	75

	2% Mo
	2.1 ± 0
	78.1 ± 4
	2
	78
	2.5 ± 0
	76.7 ± 5
	2
	77

	1% Mo
	1.1 ± 0
	77.3 ± 2
	1
	79
	1.3 ± 0
	75.8 ± 4
	1
	79


[bookmark: _Hlk130641097]a AMT-(NH4)6Mo7O24·4H2O




[bookmark: _Toc136431972]Figure S1 Theoretical XRD peaks for the reactants and several reference zinc molybdate and zinc molybdenum oxides.

[image: ][image: ](b) 36% MoO3- Control
(a) 4% MoO3- Control

[bookmark: _Ref135232069][bookmark: _Toc136431973]Figure S2 The XRD spectrum of ZnO with (a) 4% and (b) 36% of MoO3 without mechanochemical treatment as controls.




[bookmark: _Ref134041547][bookmark: _Toc136431974]Figure S3 The cumulative release over 72 h of (a, c) P and K (as % of added) and (b, d) pH of the percolation solution at each collection time from MAP, MOP and DAP, compacted with mechanochemically treated 4% and 36% Mo (MoO3-ZnO) and 4% Mo. The Control was without mechanochemical treatment. Error bars represent standard errors of duplicate samples.



[bookmark: _Ref134042400][bookmark: _Toc136431975][bookmark: _Hlk130643270][bookmark: _Hlk130643607][bookmark: _Hlk130643625]Figure S4 The percentage of total Zn recovered in the leachate from (a) MAP or (b) DAP alone N (no micronutrient source), or compacted with AMT ((NH4)6Mo7O24·4H2O + ZnSO4·7H2O), C (4% MoO3 + ZnO) or MC (Mechanochemically treated 4% MoO3 + ZnO) collected after 4 consecutive 350 ml leaching events (L1 to L4) in the pot experiment. Error bars present the standard error of the mean (n = 4).
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