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COMPARATIVE FOR SHOTCRETE (25 - 45) Mpa
Standard Design . & Design with IMMOCEM .
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OBSERVATIONS:

1. IMMOCEM use raises the resistance above standard
design.

2. Cement is reduced in more than 25 % (more than 6.0
$/m3). Could be further reduced if the client requires.
With 50% of tailings in the original design, the cost is

reduced by 2.50 — 12.50 USD / m3.
3. 100% Tailings can be used in the design.
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COMPARATIVE FOR CEMENTED FILLING (0.6 - 2.0) Mpa
Standard Design . & Design with IMMOCEM [ )

800 (Kg/em2) dias 080 -(Mpa) 28 dias
: 7.0

200 14 dias po. 5 dlas = 069
6.00 X

7dias SSCl. e .

7 dias

500 a6 050 o as

a0 -
400 3 dias i 0.40 3 dias
3.00 2. 4 030

1dia 1dia
200 020 -
1
4HR pgg 4HR g
100 051 065 0.10 nos”°5
o
oomo il o. ..

000 0.00

OBSERVATIONS:

1. Tests used 100 % of tailings (91% M-200 - 61% of solids).

2. Cement is reduced in more than 25 % (more than 6.0
$/m3). Could be further reduced if the client requires.

3. If aggregate is replaced with 100 % of tailings, the cost is
reduced by 5.00 — 15.00 USD / m3.

4. In case cyanide tailings, encapsulation of pollutants could
reach 100% with ImmoCem.
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50-58% of Solids

TAILING MANAGEMENT

IMMOCEM &

TAILING

OPERATIONS

1. Conventional
2. Cycloned
3. Semi thickened
4. Thickened
5. In Pulp
6. Filtrated

7. ImmoCem

72-79% of Solids
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+ Thickened tailings or Pulp Tailings develop a SLOPE of 6.0 % approx., and can be
affected by rains and run-offs, which can lead to tailings displacements.

+ Tailings treated with IMMOCEM are impermeable to H,O, the SLOPE remains
stable, with high resistance to displacement and climatic conditions.
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IMMOCEM: SLOPE FORMATION OF TAILINGS WITH HIGH
RESISTANCE TO DISPLACEMENT

DISPLACEMENT RESISTANCE

TAILINGS
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Compacted Tailing (Conventional Method): =

1. Tailings dam closed for 3 years. Sl o =

+ Tailings treated with flocculants,
coagulants and other rheological
modifiers.

+ Phyto stabilized and covered with crop
soil. e

+ Saturation WAS NOT considered from -
rainwater and run-offs.

1. Inspections done in Jun-2018 & Sep-
2018.

2. 13 MM m3 of tailing spilled, post dam
collapse.

3. 332 missing people.

4. 7MM USD destined to damage
remediation.

Zeolitic Tailing:

+ Pore saturation avoided.

» High resistance to sedimented tailings.
» Rain and run-offs don’t affect stability
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IMMOBILISATION OF
POLLUTANTS IN MINING
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IMMOCEM OPERATION PROCEDURE

Step 1: Separate the polluted residue to treat.
Step 2: Add cement, ImmoCem®© and water. Mix and let solidify.
Step 3: Perform compliance tests 28 days after its application.
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Step 4: Reuse the Zeolitic Concrete obtained for different construction

applications or final disposal.
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Reduce the use of construction materials -sand,
stones, cement- and reuse 100% of reinforced tailings §
treated with ImmoCem for applications such as
cemented filler and shotcrete.

Optimize the capacity of tailing dams by reusing this
material for different constructions applications, reducing
the CAPEX of mining operations.

Reduce the formation of acid waters by encapsulating
the pollutants with ImmoCem.

Raise the tailing resistance, reducing the spilling risks.
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ODbtained Results
1.- Decontamination

2.- High resistance to
compression

3.- Pulp filling

4 .- CAPEX-OPEX cost
savings
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“h Environmental Quality Q

- Analytical Services S.A.
EQUAS Tecnotogiaaxfemcm de la Proteccién y Saneamiento Ambiental

INFORME DE ENSAYO N° SN0588/19

Leaching test results of tailings before treatment and after treatment with
ImmoCem - June 2019

078-1@ 0588 - 16 0588 -2
B Rt s i Cone 103 | Ca Concre S0
con Immocem con Immocem
Metales Totales  Total Metals Tailings without ImmoCem Tailings treated with ImmoCem (2 samples)
Arsénico (As)  Arsenic (As) 380,00 <0,001 <0,001
Bario (8a) Barium (Ba) 315 <0,19 <019
Cadmio (Cd) Cadmium (Cd) 469 0,016 0,005
Cobre (Cu) Copper (Cu) 1885 0073 0,072
Cromo (C1) Chromium (Cr) 75 <0011 <0011
Mercuno (H9)  Mercury (Hg) 031 0,0008 0,0005
Plomo (Pb) Lead (Pb) 8714 0,854 0,346
Selenio (Se)  Selenium (Se) <002 0,012 0,009
Zinc(Zn) Zinc (Zn) 1403 0,859 0726
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MIX DESIGNS FOR HIGH RESISTANCES:

1. SHOTCRETE

2. CEMENTED FILLING

4. ZEOLITIC TAILINGS

« Slope formation (high Yield Stress) in mining tailing disposal
« Water pollutants encapsulation
« Tailing reuse as aggregate material





