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Draslovka: Leader in CN-Based Chemistry

 Global leader in CN-based chemicals
World’s largest producer of sodium cyanide
 Private holding company based in the Czech Republic, owned 

by a leading family with office based in Prague
 Operations in Czech Republic, United States, Australia, South 

Africa & India
 Over 100 years of experience in hydrogen cyanide (HCN) 

production and chemistry
Owners of Mining and Process Solutions (MPS) and the 

Glycine Leaching Technology developed by Curtin University
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Introduction
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Introduction

 Glycine (NH2-CH2-COOH) is a stable amino acid that has various
aqueous ionic forms.

 Glycine has a high solubility in water of around 250 g/litre at 25°C, a
density of 1.607 kg/ton, molar mass of 75.07 g/mole and a melting
point of 233°C.
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Introduction
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Options of Glycine Leaching Technology

GlyCat™
Glycine + NaCN

Leaching of Gold, Silver and 
PGMs

GlyLeach™
Glycine + Additive

Leaching of Copper, Nickel, 
Zinc, Gold, Silver, PGMs and 

Cobalt

GlyAmm™
Glycine + Ammonia

Leaching of Copper, 
Nickel, Zinc, and Cobalt

Sulphide

GT™
Glycine + Thiourea

Leaching of Gold, Silver, 
Copper and Rare Earths
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Introduction

 Glycine leaching-High Temperature

 Glycine leaching-High pH

 Glycine-Strong Oxidant

- Glycine-Permanganate

- Glycine-Ferricyanide

 Glycine-Thiourea for acidic leaching
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GlyLeachTM Chemistry
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Copper
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GTTM Chemistry

Gold

Copper
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GlyLeachTM and Temperature

0.2 M Glycine, 20 ppm Cu2+,  O2 , pH 10.5-11, 48 hrs

Gold extraction from oxides ore (1.8 g/t)- Effect of temperature
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GlyLeachTM and Glycine Concentration

Glycine, 20 ppm Cu2+,  O2 , pH 10.5-11, 70 C, 48 hrs

Gold extraction from oxides ore (1.8 g/t)- Effect of Glycine
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GlyLeachTM Heated Glycine

Gold extraction from gold oxide ore by glycine at 1.25M glycine, pH 12 and 60C
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Glycine-Permanganate

Glycine+ReagentCyanideConditions
2.00.0Glycine, g/l
0.01000Cyanide, ppm

10.510.5pH
2.00.0KMnO4, g/l
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Ore Leaching Examples

Example 1 - 17.6 g/t Au, 1,245 g/t Ag, 203 g/t Cu

BRTs, 40% Solids, pH 10.5 and room temperature (except last test at 
60oC)
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Glycine-Ferricyanide

Bottle Roll, Room Temperature, 33% Solids, pH 10.5, RT

Gold leaching in Glycine-ferricyanide system

Glycine+ReagentCyanideConditions
7.50.0Glycine, g/l
0.0300Cyanide, ppm

10.510.5pH
0.5, 1.5, 30.0KFC, g/l

Bottle Roll, Room Temperature, 33% Solids
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GTTM Leaching of BOX concentrate
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GTTM Leaching

 Low thiourea consumption
 Low thiourea concentration during the leaching
 Leaching at a wide range of pH and Eh

 Glycine complexes ferric and base metals during the leaching

 Glycine should be recycled

 Glycine can be adsorbed on the clay minerals or consumed by bacteria in

acidic medium

 Activated carbon can be used to recover gold from solutions

Disadvantages:

 Leaching in an acidic medium for POX, BIOX and Albion

process

Advantages
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GTTM - Heap Demonstration (Chile)
Draslovka is committed to conducting 10 demonstration with the 

Glycine Leaching Technology in 2023

We have trialed the GTTM in heap demonstration, but it was 
prematurely stopped at short time than it was required
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GlyLeachTM and GTTM (Optimum conditions)

 Heated glycine (>45oC) and high pH (>12) for glycine only leaching 
system

 Alternatively adding an oxidant at ambient temperature such as 
permanganate, peroxide or ferricyanide

 GTTM required pH<3 and pH>1 and ferric present

 Gold can be recovered onto activated carbon, ion exchange  resins or 
Merrill Crowe Precipitation

 Any copper or any other base metals in solution through 
precipitation, IX or SX
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Learnings
 An oxidant or temperature is required to improve leaching kinetics

 Glycine needs a minimum, but excess only increases copper 
extraction

Metal stability is a problem if not sufficient reagent in solution

 Once the metals have been recovered, glycine can be easily 
recycled.

 Glycine main losses (<5%) occur through adsorption and water loss 
in the residue

 High [Temperature, glycine concentration and pH] significantly 
improves gold leaching.
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Publications in cyanide-free glycine based leach
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Conclusions
 GlyLeachTM can extract gold without cyanide

 GlyLeachTM process for gold will be more expensive than cyanide due to 
needing more reagent, oxidant and temperature preliminary economics 
suggest it will be still viable for gold deposits >3 g/t

 GTTM has shown to be able to leach gold and some residual copper but 
further testing to illustrate the economics is needed

 Both methods show the base and precious metals can be recovered from 
solution using existing process. 

 Glycine in the presence of permanganate or KFC showed very promising 
competitive gold recovery compared with cyanide.

 Gold glycinate has high affinity to the carbon adsorption
 Glycine-permanganate or KFC is suitable for free milling gold ores at lower 

reagents consumptions. For sulfidic resources, high oxidant concentrations 
are required
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