Phosphate Waste Rock Piles as a Secondary Resource: Insights
into Composition and Strategic Element Potential

0.1 0.1
0, H 0, 1
001 Jiptrri b e e S B VY 1 41 ] i A
"B 0.001 “Booor{ 06
~ =00 gy,
L L et
1E~4 o *~o. 1E-4
8 1 900 4, 3 1 !
g | S
.S 1E-5 o & 1E-5 4 \
§ g ...,
® 1E-6 "+ 9.200 4y, S s 1E-6 ... 200, G
i S - = s
= 1E-7 4 |(; G S 1E-7 ‘ . <
B i = G
& el ... I~ g
1E-8 50 um, S: Sampling 1E-8 Yo 0y
srinding
1E-9 4 1E-9 4
1E-10 ! : L — 1E-10 ! . !
0.1 1 10 100 0.1 1 10
Mass (kg) Mass (kg)
(a) Sampling nomogram of the fraction (b) Sampling nomogram of the fraction
less than 1 mm between 1 and 3.15 mm.
0.1 0.1
10 % Safety li 9 i
0.01 .‘_._._.\?.._.O_/gs_a.et_y.lie .......... o.m.!_._._._._!()_/‘.)ial_?t_y.l'le__._yﬂql_)gp'n_..
Sty ) il 2
"2 0.001 200 "2 0.001 { Fettomeie
'% 1E~4 4 ”---"""-.A’_'_’?Om,, -\ .:% 1E-4 4 B €
g 1E-5 g 1E-5 Gt
= 1E-S 4 “wel S C g -1 C
<
> 1E-6 \' > 1E-6 S
o 1 209 o 1
& <o km G = g !
S 1E-74 S z e 8 1E7 {0 Wy -
> G C: Crushing é s G
(-2 S: Sampling ' : :
1E-8 *vei po T G: Grinding 18-8 1o e C: Crushing
1 -J‘_’(n'_ ... 69 s S: Sampling
1E-9 4 1E-9 o ""‘ G: Grinding
1E-10 ! —rey } - 1E-10 . i : - T
0.1 1 10 0.1 1 10 100
Mass (kg) Mass (kg)
(c) Sampling nomogram of the fraction (d) Sampling nomogram of the fraction
between 3.15 and 10 mm. between 10 and 100 mm.
0.1
i 10 % Safety line
L R e N
-~ '”_‘?q_a,,,n
£0.001 1=
o
2 1E-44"
[5) 4y v
2 2000
g 1E-5 + C
e <
> 1E-64 \
& =
3 1E-7 0200y, .
o) S G -
~ 1E-8 + ‘C C: Crushing
S: Sampling
1E-9 ©ee. 50 up, Pevi G: Grinding
1E-10 1 il .
0.1 1 10 100
Mass (kg)

(e) Sampling nomogram of the fraction
greater than 100 mm (Hand crushed).

Figure S1. Sampling nomogram of the five fractions of the composite sample.



Figure S2. Sampling grid used for sample collection.



