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Filtration
Basics
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Sequence of Events — Filter Press Operation

Feed slurry into filter

Pump or squeeze cake to consolidation
Air blow with compressed air
Discharge filter cake from filter

Media cleaning and closing filter press

Start new filter cycle (repeat steps 1-5)
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Cake Air Blow Process

Cake Air Blow Time
Formed Cake (t=0) Cake Air Blow

Prior to Cake Blow Start (t = 0 min)

After filling and consolidation, the filter cake is Airflow Volume = 0
saturated (I.E. all the void spaces in the cake
are filled with water, S=1)

Early Cake Blow phase

Assume plug flow. Air begins to displace water
in the cake. Producing filtrate outside the filter. | Ajrflow Volume =0
(I.E. air pushing water out of the cake)

Mid Cake Blow Phase FILTER MEDIUM '

Air has penetrated more of the cake with
possible free airflow leaving the chamber. .
Airflow volume is low (mixture of air pushing Low to Medium FILTRATE FILTRATE AIR AR
water and air drying the solids in the cake)
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Airflow Volume =

Late Cake Blow Phase PRESSURE DIFFERENCE: 0p = p,~p, P>,
Source: Google Images
Most of the filtrate has been removed. Free Airflow Volume =
airflow through the cake is achieved. High

‘Breakthrough’ — the point at which air begins to exit the
filter cake. Material dependent.
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Case Study Basis

Case Study Analysis:
To compare filter & major ancillary equipment costs, and annual operating costs, for different filter cake moistures at
the same throughput.

Major Equipment Included in Capex Evaluation: Categories for OPEX Evaluation:
* Filter Feed Pumps * Labor
* Filter Presses * Power
* Air Compressors * Water (All water in the filter press operation is recycled

process water)
* Filter Cake Discharge Feeders

e Filter Media

* Maintenance and Spares
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Key Information - Gold Tailings Case
Study

Gold Tailings Stream Specs.

Throughput — 1,500 tph

Feed Solids Conc. — 62 wt%

Filter Cake Moisture Target — 13 wt%
Pgo—75 um

Pyo— 13 um

OPEX Assumptions
Labor Rate — $38 USD/hr
Power Rate — $0.10 USD/kW
Water Rate - $0.30 USD/m3
Filter Media - $240 USD/Chamber
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Test Data Analysis — Gold Tailings

Wariable  Units _13-wt%  15-wt%  18-wt% | Filter Cake Moisture vs. Cake Alr Blow Time
[Throughput tph 1,500 1,500 1,500 24%
Cake Air Blow min. 10 4.5 1.5 23% | | | |
[Total Cycle Time min. 15.4 10 7 22% \ can;?:iow C'orlfﬂve P
% Air blow of Total Cycl 21% e
A: ir blow of Total Cycle % 65% 45% 21% 2 \ %
Time B 20% —
2 19% 4
Comments: 2 ,’
3 18%
= N d
. n n s 17%
As air blow time increases, the percentage of the cycle 3 16% \.\ -
time dedicated to air blow increases § 15 B
= © ~ -
T ian \\, =
.As the air blow time increases, the total cycle time also 13% - R - —— —
increases 12% —F
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
As the total cycle time increases, the equipment Time, min

quantities increase.
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Capex & Opex Analysis - Gold Tailings

_Equipment 13w  15w% 18wi% oo

Filter Feed Pumps 10 7 5 _ 200
M2500 Filter Presses 10 7 5 £ so 3L 630 =
Discharge Feeders 10 7 5 2 o =
- = 40% E
Air Compressors 9 5 2 2 =
: 640 E
. . g 30% 620 2
Target filter cake moisture = 13-wt% 2 w00 =
% 20% 580 g
* 2-wt% increase in filter cake moisture = 3 s s60 5
o @ =
less filters, 4 less compressors = si0 g

0% 520

* 5-wt% increase in filter cake moisture =» 5 13-wi% 15-wt% 18 wi%

OPEX == e Additional Water Recovery (%)

less filters, 7 less compressors
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Key Information - Iron Tailings Case
Study

Iron Tailings Stream Specs.

Throughput — 1,000 tph

Feed Solids — 60-wt%

Filter Cake Moisture Target — 13 wt%
Pgo—120 pm

Pyo—5um

OPEX Assumptions
Labor Rate — $50 USD/hr
Power Rate — $0.05 USD/kW

Filter Media - $240 USD/Chamber
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Test Data Analysis — Iron Tailings Case

Studx

Throughput tph 1,000 1,000 1,000
Cake Air Blow min. 4.2 1.5 0.6
Total Cycle Time min. 10.6 7.9 7
%: Air Blow of Total Cycle % 40% 19% 9%
Time

Comments:

Same results as the gold tailings with a smaller range of air blow
percentage of the cycle.

Filter Cake Moisture, wt%
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FilterCake Moisture vs. Cake Air Blow Time
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Capex & Opex Analysis - Iron Tailings

27% —,

Filter Feed Pumps 27% 520
M2500 Filter Presses
Discharge Feeders
Air Compressors

25%
26% 510

500

20%

(G20 [F-S BN SN
Wlw|w|w
WlWw|w|w

15%

Filter cake moisture target = 13-wt% o

5%

Percent CAPEX/OPEX Reduction (%)
Additional Water Recovery {(m?/hr)

* 2-wt% increase in filter cake moisture = 1
less filter and less 2 compressors needed.

. L . 13-wit% 15-wt% 17-Wt%
¢ 5-wt% increase in filter cake moisture = no

change in filter requirements

e CAPEX e OPEX == == Additional Water Recovery (%)

This study had little to no change in Capex and Opex from
15 to 18-wt%.
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WHEN INCREASING FILTER CAKE MOISTURE...

IS APPROPRIATE

* A change in the cake moisture does not affect the overall
geotechnical stability of the stack

*  When/Where local laws and regulations allow for higher
water

* The plant water balance allows for less recycled water

A commingled tailings stream with waste rock or overburden
provides stack strength and a reduction in combined stack
moisture.

IS NOT APPROPRIATE

Geotechnical stability is compromised. Safety is priority 1. The
geotechnical properties of the tailings should drive the
upstream process

The plant water balance requires more water recovery than
the higher filter cake moisture can achieve

Local laws and regulations around water usage prohibit
increasing water quantities in tailings stacks.
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Conclusions and Recommendations

CONCLUSIONS

Reduction in the filter cake air blow has a significant affect
on the Capex and Opex of a tailings dewatering process

The higher the cake air blow time as a percentage of the
total cycle time, the higher the Capex and Opex will be
relative to a lower percentage.

Additional cake air blow can change more than just the
compressor sizing. It affects the overall cycle time which can
increase the quantity of filters and ancillaries.

Lab testing can prove invaluable to designing a tailings
dewatering facility. Lab testing is also a cheap way to refine
prior project phase assumptions.

RECOMMENDATIONS

The design filtered tailings cake moisture should start with
the geotechnical properties of the tailings stack. The
geotechnical properties of the tailings should drive the
design of the upstream process.

After geotechnical considerations, water recovery
requirements should be accounted for. If the geotechnical
properties are not affected, the water balance should be
accessed for reducing water recovery.

Lab testing should be completed on site specific samples.
This is the cheapest way to verify if filtered tailings is a good
option for the project.

Variability testing is important to capture filter performance
over the life-of-mine mineralogy changes
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Last Words: “The Balancing Act”

T {

Cake Cake DeSIgn//.‘lg a tailings c-!ewater/ng
moisture moisture system is a compromise between cost,
T : safety, and risk. The optimal solution is
to minimize all three.

Filtration Geotech
cost | strength

N2 N2
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