Monitoring and controlling nitrogen load originating from explosives




N runoffs caused by mining operations

G
drainage wate

l Clean water
Fresh water

r > 1 [ o P PR R — i " piIe
e Process
N dsed in processi ‘
Process waste . . . - . ]
+ water Cyanide used in gold extraction, pH Modified from Kauppila
regulating agents, Ammonia used in etal. 2011

hydrometallurgy etc.

Precipitation and
drainage wate
v

o

‘ .

Dewatering water

th

xplosives

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
e
I

Figure 14. Example of the traditional pattern of water use at a mine (fresh water = surface water taken from a nearby
natural source. Clean water = tap water).
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N originating from explosives

* Inideal explosion ammonium nitrate converts to nitrogen, water and oxygen and fuel converts to carbon dioxide and water:
3NH,NO,; + CH,-> 3N, + 7H,0 + CO,

. Ewll:.ulosifi)ed explosives usually release cleaner gases and less nitrates to the water compared to traditional explosives (e.g.
s).

+ Total consumption of explosives is around 50 000 t/a in Finland, around 25% of the mass is nitrogen

16—-28 % of the N used in natural stone blasting is leached into the surrounding water system

Share (%) of explosive types used in Finland, 2011
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Part 1 - monitoring the leaching of explosive remains during
October 2016

» Juuka, soapstone quarry (12.9-28.9.2016)

 Lapinlahti, anorthosite quarry (3.10-3.11.2016)

 Blasting day 6.10.2016

« Emulsified explosive, Kemiitti ~18 000 kg (includes ~4500 kg nitrate)

Precipitation (mm) october 2016, Lapinlahti
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pH and temperature conditions
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The form of nitrogen in the drainage water and in the
background

Devatering pit Background
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m NH4-N = NO2-N = NO3-N = Org-N s NH4-N = NO2-N = NO3-N = Org-N
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Part 2 — removal of nitrogen from waste water with mineral
adsorbents

* Vermiculite and zeolite were applied as mineral adsorbents

» Water tested was ammonium and nitrate-rich wastewater collected from an industrial site

* Influence of contact time, adsorbent dose, pH and temperature on ammonium and nitrate
removal were studied using a jar-tester
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Ammonium and metal removal from waste water using
different dose of vermiculite as adsorbent
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please add the title of the table

removal from waste water using

e as adsorbent
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Removal of ammonium at different temperature using various doses of zeolite
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Removal of ammonium at different temperature using various doses of vermiculite
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Conclusions

» Monitoring revealed increasing of the nitrogen content in the quarry drainage water
after the blasting event. Nitrogen was mainly in the form of nitrate.

» Tested adsorbents significantly reduced ammonium concentration and removed
selected metals from the wastewater in the study

« Both adsorbents were capable to remove ammonium effectively under various
process conditions - temperature change influenced the process efficiency while

the pH changes had a minor effect on ammonium adsorption.

+ Tests showed that vermiculite and zeolite adsorb various metals, thus utilization of
spent adsorbents as fertilizer is questionable -> recovering nutrients is safer from

metal free wastewater
C
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