Stabilization of shooting range soil by iron
amendments under various redox
conditions
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Hva var malet i dette prosjektet?

Stabilisering av bly, kobber, sink og antimon |
forurenset skytejord med jernsorbenter?

Vil grad av vannmetning og varierende redox
forhold pavirke effekten til jernsorbentene?

Vil varierende redox forhold pavirke spesieringen
av antimon?



Hvorfor gnsker vi denne kunnskapen?




NI =

103 tonn bly
73 tonn kobber
12 tonn sink

/ tonn antimon
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Soil water saturation curves - a comparison

Soil water saturation curve, IBC 1, - Reference 1
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Porevannskonsentrasjoner av jern

Fe concentration in pore water, 50% water saturation
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Porevannskonsentrasjoner av bly

Pb concentration in pore water, 50% water saturation
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Porevannskonsentrasjoner av sink

Zn concentration in pore water, 50% water saturation
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Porevannskonsentrasjoner av kobber

Cu concentration in pore water, 50% water saturation

= 3000

¥ 2500

§ 2000

2

© 1500

£ ~

S 1000

g

§ QRFEE S il il —— e il

0
2% 05% 2% 05%
Reference 1 Fee Fee CFH-12, 1% Limestone CFH-12, 0,25 % Limestone
1 3 9 6 12
Treatment
W January ®February ®March ®April ®May ®July = August
Cu concentration in pore water, 100% water saturation

= 700

2 600

c
9 500

s

5 400

A : T

g 300 =

§ I
S o I

100 T T
0 T E I - 2 I - _hﬁ__
2% 0,5% 2% 2% 05% 05%
Reference 2 Fes Fe= CFH-12, 1% Limestone CFH-12, 1% Limestone | CFH-12, 0,25 % Limestone | CFH-12, 0,25 % Limestone
2 5 11 7 8 13 14
Treatment
W January ®February ®March MApril ®May ®July = August




Porevannskonsentrasjoner av antimon

Sb concentration in pore water, 50% water saturation
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Spesiering av antimon

Sb (V), 50% water saturation
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Remedieringseffekt

Pb retention, 100 2 soil water saturation

Pb retention, 50 2 soil water saturation

2,09% 0,5 9% 2,09% 2,09% 0,5 % 0,5 9%
Reference 2 Fes Fes CFH-12, 1% | CFH-12, 1% |CFH-12, 0,25(CFH-12, 0,25
Limestone | Limestone |% Limestone|% Limestone

2 £ 11 7 & 13 1a

Treatment

= january = February = March  mApril s May = july o August

100 100
5 ‘5o § so
- 80 80
§ 70 E 41
&0 60
= 50 £ so
a0 & a0
= 30 a0
3 g
10 £ 10
o £ o
2,0% 0,5% 2,0% 2,0% 0,59% a,5% 2,0% 0,59% 2,09 0,5%
Reference 2 res re= CFH-12, 1% | CFH-12, 19 |CFH-12, 0,25 |CFH-12, 0,25 Reference 1 res re= CFH-12, 1% CFH-12, 0,25 %
Limestone Limestone % Limestone |2 Limestone Limestone Limestone
2 s 11 7 = 13 14 1 = e & 12
Treatment Treatment
= january m February mMarch = April = May  mJuly = August mJanuary ® February = March  m April  mMay  miuly = August
Zn retention, 100 % soil water saturation Zn retention, 50 % soil water saturation
100 = 100
£ 2 g
3 70 7O
£ &o 50
50 50
S a0 S a0
== 20 = 20
20 20
10 10
o o
2,0% 0,5 % 2,0% 2,0% 0,5 % 0,55 2,09 0,5 % 2,0% 0,5 %
Reference 2 Feo Fe= CFH-12, 1% [ CFH-12, 1 % |CFH-12, 0,25 |CFH-12, 0,25 Reference 1 Fes Fee CFH-12, 1 9% CFH-12, 0,25 %
L L 9% L 96 L) Limestone Limestone
2 s 11 7 s 13 14 1 a ° & 12
Treatment Treatment
= january = February  mMarch  mApril = May = uly = August = january = February = March  m April s May s July e August
Cu retention, 100 25 soil water saturation Cu retention, 50 % soil water saturation
100 100
8 90 & oo
80 = BO
70 70
&0 GO
50 50
3 a0 3 o
= 30 = 50
20 20
10 — - ig
2.0% 0,5 % 2.0% 2,0% 0,5 % 0,5 % 2,09 0,5 % 2,09% 0,5 %
Reference 2 Feo Fes CFH-12, 1% | CFH-12, 1 % |[CFH-12, 0,25 |CFH-12, 0,25 Reference 1 Feo Feoo CFH-12, 1% CFH-12, 0,25 %
Limestone | Limestone |% Limestone |2 Limestone Limestone Limestone
2 s 11 7 s 13 14 1 a o © 12
Treatment Treatment
mojanuary m February mmarch  mApril m May  mJuly = August mianuary  mFebruary  mMarch  mApril s May  muly = August
Sb retention, 100 2% soil water saturation Sb retention, 50 2 soil water saturation
100 100
£ 90 8 20
80
E % E %
£ 4o £ éo
=0 =0
= a9 = 135
= 30 = 29
S Zo 8 zo
= 10 = 10
o o

2,09% 0.5 % 2,09% 0,5 %

Reference 1 Fes Fe= CFH-12, 1% CFH-12, 0,25 %
Limestone Limestone
1 a Bl & 1z
Treatment

= january m February = fMarch = Ap: = May s uly = August




NIr>=

Hva var malet i dette prosjektet?

Er det effektivt a stabilisere forurenset skytejord
jernsorbenter?

Vil grad av vannmetning og varierende redox forhold
pavirke effekten til jernsorbentene?

Vil varierende redox forhold pavirke spesieringen av
antimon?



