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ABSTRACT 

Clean TeQ water designs and supplies equipment for waste and process water treatment, impurity 
removal and metal recovery from process streams.  

One of Clean TeQ Water core technology relies on Continuous Ionic Filtration (CIF). CIF provide both 
ion exchange and filtration equipment in which a packed bed of resins move downwards in counter 
flow to the liquid moving upwards. In such systems loaded resins are removed from the bottom and 
moved to the next column through airlifts. 

The technology has been successfully applied for different types of water and process treatment 
throughout the world. This specific case focuses on the recent results from a large scale IX-CIF plant 
in the DRC for removal of Uranium impurities from a Cobalt stream. This Uranium polishing plant was 
designed and supplied by Clean TeQ Water in cooperation with Multotec, Clean TeQ’s partner in 
Africa. The results from site show the Uranium concentration reduced from around 40 to around 4 
ppm from a 20,000 m3 per day 1.5 pH raffinate stream. The next step is for the end-user to increase 
the pH of the incoming raffinate (as per design) such that the outgoing Uranium concentration will 
reach below 1 ppm. 

Using such ion exchange CIF system provides a number of benefits compared to regular resin 
exchange systems including 

- The ability to accept up to around 150 mg/l solids which is continuously filtered out and
removed by the moving packed bed. This is substantially higher than would be acceptable
for any fixed packed bed system which would require expensive pre-treatment.

- Limited space requirements and capex due to the combination of packed beds and
counterflow. This is in contrast to fluidized or stirred reactors that require more space and
potentially require long series of vessels to create similar counter flow results.

- Low output impurity levels and a highly concentrated waste stream (uranium strip liquor),
making disposal or further processing easier.

- The ability to quickly adjust to changing feed flow or concentration conditions by adjusting the
speed of resin flow.

Clean TeQ Water applies this technology not only for Uranium removal, but also for the recovery from 
process water and tailings of valuable metals (e.g., Ni, Co, Cu, Au), for the removal of other pollutants 
(e.g., Se, As, Sb) and for nutrient removal (P, N) 
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2. CIF and IX

3. Project overview

4. CIF for other applications

CLEAN TEQ INTRODUCTION

CLEAN TEQ SUNRISE CLEAN TEQ WATER TECHNOLOGY

95



Clean TeQ Beijing:
Office and research lab

Clean TeQ Melbourne:
Office and research lab

Clean TeQ Perth:
Resin & mine process 

testing and R&D

Clean TeQ Tianjin:
Biolenses production 

facility

Partner: Multotec
Africa commercial partnership to 
promote and build Clean TeQ
technology in mining sector

Partner: Manantial
South‐America 

commercial partner 
focused on mining 

waste water treatment

Partner: Rosatom/VNPIP
Joint design IX equipment 

Sunrise project and 
developing mining water 
treatment projects in FSU

Partner: Minmetals / MCC:
FEED and equipment supplier 

Clean TeQ Sunrise mine

Project: Sunrise 
Co‐Ni mine water 

treatment and supply

Project: Oman 
Antimony processing 
water treatment

Project: DRC 
Uranium removal from 
Cu‐Co eluate stream

Project: Victoria
Gold mine water 
recycling plant

CLEAN TEQ WATER’S FOOTPRINT IN MINING

CLQ WATER TECHNOLOGIES & MARKETS

Technology Suite:

• Continuous Ionic
Filtration (CIF®)

• DeSALx® (dual CIF®)
• Evaporation (NEX®)
• Clean Bio Lenses®

(Nitrogen)
• Conventional IX
• Reverse Osmosis
• Nano-filtration
• Ultra-filtration
• Multimedia Filtration
• Metal Precipitation
• High Density Sludge (HDS)

Mining
Metal 

Recovery
Process Water
Tailings Water
Acid Drainage

• Desalination
• Sulphate
• Arsenic
• Selenium
• Metals

Industrial & 
Power 

Generation

• Desalination
• Hardness
• Sulphate
• COD
• Heavy metals

Municipal & 
Groundwater

• Desalination
• Chemical

Oxygen
Demand

• Nutrient
recovery

• Nitrate /
Ammonia

Main markets and target pollutants
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CLEANTEQ PATENTED TECHNOLOGIES

Using natural evaporation at low temperatures to treat highly polluted, 
high salinity (<5%) waste streams and produce distilled water and dry 
salts at low energy cost with limited issues from scaling and corrosion 

NEX 
– Natural Evaporation

Crystallization
Technology

Using a moving bed of resins to continuously filter waste water and 
remove pollutants from large amounts of water to meet water 
discharge standards or upgrade water for re-use

CIF ®
– Continuous Ion

Filtration

Using natural bacteria immobilized in a PVA gel, waste water treatment 
processes are accelerated with as a result a lower footprint, low power 
and less sludge production. This process is particularly applicable 
nitrification and denitrification

CleanBio® Lenses

Using graphene oxide as the active layer in membranes and as an 
absorbent, organic pollutants are effectively removed from waste water 

GO membranes and 
adsorbents 

(under development)

1. Company Intro

2. CIF and IX

3. Project overview

4. CIF for other applications
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CONTINUOUS IONIC FILTRATION

Resins move down in 
Fluidized bed columns

Resins are transported to 
next columns through 
airlifts

Fluidised Wash 
Column

Adsorption Column 
with Ion Exchange 
Resin

Final Wash 
Column

Desorption 
Column

IX TECHNOLOGY VARIATIONS
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Maximum Recovery

Chromatography
Higher recovery

Packed Bed

Fluidized Bed

Stirred Reactor

Carrousel / 
Series Counter-currentBatch

Many 
Suppliers

Some 
suppliers

Clean TeQPumpcell

Reactor type

Resin-fluid 
configuration
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COMPARISON

Batch Packed Bed

• Simple installation
and operation

• Solids impact
performance, leading
to pre-treatment cost

Fluidized/stirred 
columns and reactors

• Max 15 g/l solids
• Small flow variability
• Substantial size

impact from higher
flows

Moving Packed Bed

• No max flow rate limit
• Can adjust to

variable inflow
conditions

• Minimum space
requirements

• Maximum number of
transfer units per unit
height

• Up to 150 mg/l solids

CASE EXAMPLES

• Over 50 moving packed bed
plants around the world

• Mostly located in Kazakhstan

• Focused on Uranium and gold
extraction

• Predominantly U-column design

• In operation since 1944
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DRC DOMINATES COBALT MARKET
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COBALT CONCENTRATED IN THE SOUTH – WITH URANIUM

TYPICAL FLOW SHEET

Target: remove uranium (30 mg/L U3O8) from cobalt (~3 g/L) sulphate solution down to <1 mg/L, 
Conditions specified: solution contains 20 mg/L of suspended solids , pH 3.5
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MOVING BED PROCESS

SITE LAYOUT

ADSORP

DESORP WASHWASH
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SPECIFICATION OF OPERATING PARAMETERS

It is critical to stick to process 
parameters (pH and content of 
suspended solids) to ensure:

• Specifications are met
• No disturbance in ion

exchange resin flow
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Uranium Adsorption from Synthetic 
Liquors at Different Free Acid 

Concentrations

SITE TEST RESULTS

Sample 
Date

Feed Treated A Treated B Treated C Treated D

pH Co (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L)

5/3/19 1.55 2,670 39.65 3.25 3.88 3.78 3.83

6/3/19 1.49 3,090 39.65 7.21 6.93 5.57 6.32

7/3/19 1.56 3,700 35.60 5.15 2.45 4.97 3.41

9/3/19 1.55 2,390 37.23 5.31 5.47 5.63 5.64

10/3/19 1.56 2,610 38.76 6.14 3.35 5.61 5.87

• Data from initial stages of commissioning
• Not yet reaching <1:

• Feed pH not in optimal range
• Feed BEFORE Fe removal circuit
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Site Test Results

Sample 
Date

Feed Treated A Treated B Treated C Treated D

pH Co (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L)

5/3/19 1.55 2,670 39.65 3.25 3.88 3.78 3.83

6/3/19 1.49 3,090 39.65 7.21 6.93 5.57 6.32

7/3/19 1.56 3,700 35.60 5.15 2.45 4.97 3.41

9/3/19 1.55 2,390 37.23 5.31 5.47 5.63 5.64

10/3/19 1.56 2,610 38.76 6.14 3.35 5.61 5.87

• Data from initial stages of commissioning
• Feed pH not in optimal range

Site Test Results

Sample 
Date

Feed Treated A Treated B Treated C Treated D

pH Co (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L)

5/3/19 1.55 2,670 39.65 3.25 3.88 3.78 3.83

6/3/19 1.49 3,090 39.65 7.21 6.93 5.57 6.32

7/3/19 1.56 3,700 35.60 5.15 2.45 4.97 3.41

9/3/19 1.55 2,390 37.23 5.31 5.47 5.63 5.64

10/3/19 1.56 2,610 38.76 6.14 3.35 5.61 5.87

• Data from initial stages of commissioning
• Feed pH not in optimal range
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Site Test Results

Sample 
Date

Feed Treated A Treated B Treated C Treated D

pH Co (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L) U (mg/L)

5/3/19 1.55 2,670 39.65 3.25 3.88 3.78 3.83

6/3/19 1.49 3,090 39.65 7.21 6.93 5.57 6.32

7/3/19 1.56 3,700 35.60 5.15 2.45 4.97 3.41

9/3/19 1.55 2,390 37.23 5.31 5.47 5.63 5.64

10/3/19 1.56 2,610 38.76 6.14 3.35 5.61 5.87

• Data from initial stages of commissioning
• Feed pH not in optimal range

MAIN BENEFITS MOVING RESIN BED ION EXCHANGE

• Ability to handle solids without system fouling – through resin
washing

• Flexibility to handle changing feed conditions – by changing
the resin flowrate

• Concentrated waste stream / tenors (uranium strip liquor)
which are easier to dispose

• Minimised reagent and power consumption
• Minimised resin inventories – reduced investment cost
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2. CIF and IX

3. Project overview

4. CIF for other applications

IX APPLICATIONS FOR METAL EXTRACTION

Number Application Target 
Elements

Resin Type Regeneration

1 Valuable metals recovery Cu, Ni, Co IDA H2SO4

2 Uranium removal from 
leachates

U SBA H2SO4

3 Scandium purification from 
leachates

Sc AP Na2CO3

4 Precious metals recovery Au, Ag 15% SBA, 
85% WBA

SC(NH2)2

5 Molybdenum, Tungsten, 
Vanadium recovery

Mo, W, V WBA NH3
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CLQ WATER SOLUTIONS FOR MINING

• Clean water production and process water
recycling by a combination of Continuous Ionic
Filtration with membranes and precipitation

HiROx (CIF + RO)

Biolenses

• General process water treatment for disposal by
removing salts, sulphates and heavy metals

CIF
Precipitation

Filtration

• Brine minimization and Zero Liquid Discharge
HiROx

NEX
Filtration

IX
• Recovery or trace metals from process streams

or tailings. For example: Cobalt, Nickel, Vanadium
and Tungsten

• Removal of metal impurities from process
streams or tailings. For example: Uranium,
Selenium, Antinomy, Arsenic

CIF / IX Precipitation

IX Applications for Metal Extraction

Number Application Target 
Elements

Resin Type Regeneration

1 Valuable metals recovery Cu, Ni, Co IDA H2SO4

2 Uranium removal from 
leachates

U SBA H2SO4

3 Scandium purification from 
leachates

Sc AP Na2CO3

4 Gold and Vanadium recovery Au, Ag 15% SBA, 
85% WBA

SC(NH2)2

5 Molybdenum, Tungsten, 
Vanadium recovery

Mo, W, V WBA NH3

EXAMPLE VICTORIA GOLD MINE PROCESS WATER TREATMENT

• 2,000 tons per day treatment
for reinjection

• Removal of antimony, arsenic, 
and sulphate through 
precipitation + DeSalx
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• Certain statements in this presentation constitute “forward-looking statements” or “forward-looking information” within the meaning of applicable securities laws. Such statements involve 
known and unknown risks, uncertainties and other factors, which may cause actual results, performance or achievements of Clean TeQ Holdings Limited (the “Company” or “Clean TeQ”), the 
Clean TeQ Sunrise Project (“Sunrise”, the “Project” or the “Sunrise Project”), or industry results, to be materially different from any future results, performance or achievements expressed or 
implied by such forward-looking statements or information. Such statements can be identified by the use of words such as “may”, “would”, “could”, “will”, “intend”, “expect”, “believe”, “plan”, 
“anticipate”, “estimate”, “scheduled”, “forecast”, “predict” and other similar terminology, or state that certain actions, events or results “may”, “could”, “would”, “might” or “will” be taken, occur or 
be achieved. These statements reflect the Company’s current expectations regarding future events, performance and results, and speak only as of the date of this presentation. 

• Statements in this presentation that constitute forward-looking statements or information include, but are not limited to: statements regarding the negotiation and conclusion of further offtake 
agreements; the settlement of completion of a term sheet from the MLA group prior to the FID; the potential investment by a strategic investor and/or additional financing; completing of final 
design and detailed engineering work; making a Final Investment Decision; statements relating to the timing of commencement and/or completion of construction of the Clean TeQ Sunrise 
Project, commissioning, first production and ramp up; and the potential for a scandium market to develop and increase.

• In addition, all disclosure in this presentation related to the results of the Sunrise Project’s Definitive Feasibility Study (the “DFS”) announced on June 25, 2018, constitute forward-looking 
statements and forward-looking information. The forward-looking statements includes metal price assumptions, cash flow forecasts, projected capital and operating costs, metal recoveries, 
mine life and production rates, and the financial results of the DFS. These include statements regarding the Sunrise Project IRR; the Project's NPV (as well as all other before and after 
taxation NPV calculations); life of mine revenue; average annual EBITDA; capital cost; average C1 operating cash costs before and after by-product credits; proposed mining plans and 
methods, the negotiation and execution of offtake agreements, a mine life estimate; project payback period; the expected number of people to be employed at the Project during both 
construction and operations and the availability and development of water, electricity and other infrastructure for the Sunrise Project, as well as the indicative project schedule. 

• Readers are cautioned that actual results may vary from those presented. 
• All such forward-looking information and statements are based on certain assumptions and analyses made by Clean TeQ’s management in light of their experience and perception of 

historical trends, current conditions and expected future developments, as well as other factors management believe are appropriate in the circumstances. These statements, however, are 
subject to a variety of risks and uncertainties and other factors that could cause actual events or results to differ materially from those projected in the forward-looking information or 
statements including, but not limited to, unexpected changes in laws, rules or regulations, or their enforcement by applicable authorities; changes in investor demand; the results of 
negotiations with project financiers; the failure of parties to contracts to perform as agreed; changes in commodity prices; unexpected failure or inadequacy of infrastructure, or delays in the 
development of infrastructure, and the failure of exploration programs or other studies to deliver anticipated results or results that would justify and support continued studies, development or 
operations. Other important factors that could cause actual results to differ from these forward-looking statements also include those described under the heading "Risk Factors" in the 
Company's most recently filed Annual Information Form available under its profile on SEDAR at www.sedar.com. 

• Readers are cautioned not to place undue reliance on forward-looking information or statements. 
• Although the forward-looking statements contained in this presentation are based upon what management of the Company believes are reasonable assumptions, the Company cannot assure 

investors that actual results will be consistent with these forward-looking statements. These forward-looking statements are made as of the date of this presentation and are expressly 
qualified in their entirety by this cautionary statement. Subject to applicable securities laws, the Company does not assume any obligation to update or revise the forward-looking statements 
contained herein to reflect events or circumstances occurring after the date of this presentation.

Cautionary statement
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