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Abstract

In recent decades cyanide is the most widely used for the extraction of gold and silver, for being economical and efficient, however,
other alternatives have been considered because of its toxicity to the environment, for this reason in this work we study a new leach-
ing agent that seeks to be a viable alternative to cyanide, which is commercially called DEZO and is considered ecological due to
the low quantity of the main complexing agent which is cyanate, and other components such as sodium oxide, nitrogen, ammonium,
calcium, iron, which is used for gold and silver extractions. For the development of the study a gold and silver ore provided by the
mining company "Las Chispas"”, located in Arizpe, Sonora, Mexico, was used. The ore contains 15.50 g/T of Au and 1550 g/T of
Ag. Leaching was carried out at moderate pressures using sodium cyanide and DEZO as lixiviants for Au and Ag extraction. XRD
and SEM-EDS analyses confirm the presence of quartz, fluorite and argentite species. Pressure leaching was performed using
NaCN, with conditions of T=70 °C and P=0.62 MPa, NaCN [300 mg/L], -270 mesh, 20% solids, time 1 h and 600 rpm, obtain-
ing 98.3% extraction of Au and only 8.8% of Ag. Next, pressure leaching was performed using the DEZO eco-friendly lixiviant,
with conditions of T="70 °C and P=0.62 MPa, NaCNO [300 mg/L], -270 mesh, 20% solids, time 1 h and 600 rpm, obtaining
93.9% Au extraction and only 7.7% Ag. Subsequently, the adjustment of the shrinking core model was performed by varying the
temperature in the pressure leaching, the activation energy (Ea) using both leaching reagents (NaCN and DEZO) was less than
20 kJ/mol, which defines that the gold and silver leaching are controlled by diffusion through the product layer.
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1 Introduction and silver with cyanide in the presence of oxygen is reported

as follows [1-6]:
Since the beginning of the extraction of precious metals

from their ores, cyanide has been the main leaching agent, 4Au+3CN" +0, +2H,0 = 4Au(CN), +40H M
having more than a century of experience in this industry,
due to its high extractions and low cost. The leaching of gold ~ 4Ag + 8CN™ + O, + 2H,0 — 4Ag(CN), +40H" )

However, although the cyanidation process has been the
most widely used, environmental pollution has progressively
inhibited cyanide leaching [7], due to its toxic nature that rep-
resents a significant threat to health if exposed to ecological
entities. Moreover, in recent years cyanidation has been banned
through its legislation, in countries such as Costa Rica, in some
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Over the years, numerous investigations have been
carried out as an alternative to the use of cyanide,
including thiosulfates [3, 9-15], thiourea [3, 15-20],
thiocyanate [1, 21-24], polysulfides [1, 25-27] and halides
[1-3, 8, 27-31], which have made great contributions to
the gold and silver industry.

DEZO reagent is a commercial product that is mainly
composed of sodium cyanate. Its advantages are that it is
environmentally friendly and works in a very similar way
to cyanide, so it can be used directly for gold production
without changing the original cyanide gold extraction
technology and related equipment, which is considered a
viable option to replace the use of cyanide [32]. The main
reactions to using DEZO are as follows:

4Au + 8CNO™ + 0, + 2H,0 — 4Au(CNO); +40H™ (3

4Ag +8CNO™ + O, + 2H,0 — 4Ag(CNO); +40H™ (1)

DEZO reagent is a stable product at ambient pressure
and temperature, any production waste and water waste
is only necessary to measure the pH and if necessary,
neutralize. Table 1 shows some chemical and physical
properties of DEZO reagent according to its safety data
sheet [33].

The following figure shows information to compare the
use of cyanide vs. DEZO, which may prove to be a promis-
ing leachant.

In the present study we worked with a gold and silver
ore from "Las Chispas" mine located in Arizpe, Sonora,
Mexico. Leaching was performed using moderate
oxygen pressures and sodium cyanide (NaCN) vs. the
environmentally friendly commercial reagent DEZO

Table 1 Physical and chemical properties of DEZO leaching reagent
(33]

Appearance Solid powder
Odor odorless
Boiling point 1496°C

PH <10
Density/relative density 1.05

Vapor density: (Air=1) Not applicable
Solubility in water 100%
Auto-ignition temperature Not applicable
Octanol/water partition coefficient Not applicable
Evaporation range Not applicable
Decomposition temperature('C) Not applicable
Vapor pressure Not applicable
Flash point Not applicable
Viscosity Not applicable
Specific gravity Not applicable

@ Springer

(NaCNO) in order to compare their extractions for Au and
Ag and to adjust the kinetic model of decreasing nucleus
to determine the controlling stage of each of the leaching
agents in the process.The shrinking core model can be
presented in three controlling stages, which are presented
in Table 2 [34].

Such a net result of an unreacted core shrinking as leaching
proceeds, with a diffusion layer surrounding it. The original
radius is r_0 and the radius of the shrinking nucleus is r [34].

The rate constant for any reaction must be expressed in
the form of the Arrhenius equation,

k= Ae wt )

When the activation energy is calculated, the controlling
stage of the process can be determined. It is known that
for a chemical reaction controlling stage, the value of Ea is
higher than 40 kJ/mol, while for mass transport (diffusion)
controlled reactions the activation energy is between 5 and
20 kJ/mol [5].

2 Materials and Methods
2.1 Characterization of the Mineral

First, homogenization and particle size reduction were
carried out using the coning and quartering technique and
the RO-TAP® equipment, ring pulverizer (TM/G 1500)
and the Coulter equipment (LS 100Q) to obtain the particle
sizes proposed in the study. The equipment used is shown
in Fig. 1.

Atomic absorption spectrophotometer (AAS Perkin
Elmer AAnalist 400) and induction coupled plasma
(Optima 8300 ICP-OES Perkin Elmer) equipment were
used for the determination of some elements present
in the sample. The fire assay technique is used for the
determination of gold and silver precious metals. Tables 3
and 4 show the results of the AAS, ICP and fire assay
analyses.

Table 2 Shrinking core model for each controlling stage [34]

Equation Controlling Model

1-(1- a)% =Kt Chemical Reaction
1- %a —-(1- a)ﬁ =Kt Diffusion through

product layer

1—(1—a)s +p[l - 20— (1 _a)g] — K, Mixed Control

where: k: surface rate constant, t: time, kg: diffusion rate constant,
k,: mixed rate constant, o: reacted fraction, p=k /ky
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Fig.1 Ore preparation, (a)
coning and quartering method,
(b) RO-TAP® equipment, (c)
ring pulverizer, (d) Coulter (LS
100Q)

Table 3 Analysis of ore

g/ton Weight %
elements

Ag Au Cu Fe

1550.50 15.50 0.030 0.942

Table 4 Analysis of mineral elements by induced coupled plasma
(ICP-OES)

g/ton Weight %
Ag Au Cu Fe Pb Zn
1651.61 14.86 0.035 0.950 0.024 0.023

Analyses were also performed on scanning electron
microscopy-energy dispersive microscopy (SEM-EDS,
JSM- 5410LV) and X-ray diffraction (XRD, BRUKER, Mod.

D8Advance) equipment, in order to determine the elements
and/or mineralogical species that make up the sample.

3 Experimental Methods

After characterizing the ore, conventional leaching was
performed using sodium cyanide and DEZO to determine
gold and silver extractions and reagent consumption. For
both leachings the same parameters were used, particle
size 88 pm, [leaching reagent] =500 mg/L, ambient
temperature and pressure, pH=10.5-11 and time 72 h.

The next step was to carry out leaching at moderate
pressures with sodium cyanide and DEZO using the
titanium autoclave (Parr 1L, Mod.4523) with pressure and
temperature controllers, shown in Fig. 2.

@ Springer



Mining, Metallurgy & Exploration

Fig.2 Parr titanium reactor with a 1 L capacity (Mod. 4523)

The conditions used for both sodium cyanide and DEZO
leaching reagents were [lixiviant] =300 mg/L, particle
sizes of 88 pm and 53 pm, temperatures of 25, 50 and
70 °C, oxygen pressures of 0.34 and 0.62 MPa, agitation
of 600 rpm, pH=10.5-11 and time of 1 h.

Leaching was also carried out for both leaching reagents
at a pressure of 0.62 MPa, particle size of 53 um, agitation
of 600 rpm and varying temperatures of 25, 50 and 70 °C at

Fig.3 Micrographs of the
mineral showing an argentite
particle surrounded by quartz

SEMHV: 25.0kV WO: 1452 mm

SEM MAG: 300 x Det: BSE 500 pm
View field: 1.85mm  Date(midy): 1011022
102022-0529-01 M1 mineral 03.10-22
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different residence times to carry out the kinetic study and
determine the controlling stage of each process.

4 Results and Discussions
4.1 Characterization of the Mineral

After duly preparing the ore for analysis, it was
determined that the particle sizes to be used in the study
were 88 pm (#170 mesh) and 53 pm (#270 mesh), which
were corroborated by the Coulter equipment (LS 100Q),
indicating that 80% of each of the samples analyzed
corresponded to those particle sizes.

The prepared ore was characterized by different
techniques, in order to know its species and determine
the gold and silver grades. The samples were made in
duplicate by the fire assay technique, placing a blank
for each sample analyzed. The blank corresponds to the
amount of fluxes for the fusion mixture, therefore a blank
is added to avoid erroneous results. These results were
also corroborated by the combination method in Atomic
Absorption Spectroscopy and by the ICP-OES technique,
it is important to mention that all the analysis by these
analytical techniques was of the main sample that we call
it (head sample). Tables 3 and 4 show the results of the
analyses by AAS, ICP-OES and fire assay.

The fire assay technique was used to determine the ore
grades, which indicate that the gold and silver values are
relevant for this study. The SEM-EDS micrographs show clear
images of the presence of silver surrounded by silicates, shown
in Fig. 3, while Fig. 4 and Table 5 show in detail the presence

Argentite

Quartz

/

b

Orthoclase

MIRAI TESCAN  SEMHV: 25.0kV WO: 1452 mm
SEM MAG: 3.00 kx Det: BSE
View field: 185 ym  Date(midy): 10110722
102022052301 M1 mineral 03-10-22
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Fig.4 Micrographs of the mineral showing a gold and silver particle

of gold and several silver species present in the sample. On the
other hand, the analysis of the mineral by XRD shows fluorite
and silicates such as quartz and orthoclase as the main species,
which are shown in Fig. 5 and Table 6.

According to those obtained in the characterization, it
indicates that the mineral has a high silver and gold grade,
which according to the SEM-EDS point micrographs, are
surrounded (not occluded) by some silicates such as quartz
and orthoclase, and it was also observed that gold and
silver are found within the species of kustelite (Ag, Au) and
argentite (Ag2S). While for the diffractogram acquired by
XRD shows that the mineral has species such as silicates
and fluorite.

4.2 Leaching

As a next step to the mineral characterization, leaching tests
were performed comparing the two leaching reagents NaCN
and NaCNO, using for both leaches the same parameters,
particle size 88 pm, [leaching reagent] =500 mg/L,
pH=10.5-11, ambient temperature and pressure, time 72 h.
Gold extractions comparing sodium cyanide and DEZO
are shown in Fig. 6 and silver extractions comparing both
leachants are shown in Fig. 7.

The leaching tests under atmospheric conditions were
carried out in a reactor for 72 h, where solution was replenished
at each sampling in order for the leaching reaction to continue

Table 5 Analysis of the mineral

N ” Species (0] S Fe Ag Au Total Ore
elements according to the points
shown in Fig. 4 1 272 72.8 100 Gold
57.0 43.0 100 Kustelite
3 6.3 94 7.9 76.4 100 Argentite
Counts
°
. Quartz
Fluorite
B orthodiase

40000 . Potassium Aluminum Silicate Hydroxifie

20000

0Lmr W\"TJL """‘ru IL—-rJ M&JM

et Seick I

Position [ 26, (Copper (Cu))

Fig.5 X-ray diffraction of mineral, which shows quartz, orthoclase and fluorite as dominant species
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Table 6 Table of mineralogical species of the ore

Species identified Composition (% weight)

Head Mineral
Quartz SiO, 41
Orthoclase K(AISi;08) 24
Hydrated potassium aluminum K,Al,Si;0,,-2(H,0) 3
silicate
Fluorite CaF, 13
Others - 19

and to ensure that the cyanide and DEZO reagents were not
completely consumed. The results were satisfactory, obtaining
with cyanide extractions of 83.5% Au and 80% Ag, consuming
0.6 g/L. NaCN and 0.3 g/L lime, while using DEZO extractions
of 85.8% Au and 79.3% Ag were obtained, with a NaCNO
consumption of 1.35 g/L and a lime consumption of 0.4 g/L.
In terms of reagent consumption, it was shown that DEZO is
consumed more rapidly, consuming more than twice as much
reagent as sodium cyanide for each test performed. Although
it can be said that DEZO, in addition to being environmentally
friendly, another advantage is that it can be used under normal
conditions equal to those of cyanide, which would facilitate its
handling in established processes [33].
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Fig.6 Au extraction, comparing NaCN vs DEZO with concentration
of [500 mg/L], particle size of 88 pm, pH=10.5-11, room tempera-
ture and a time of 72 h
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Fig.7 Ag extraction, comparing NaCN vs DEZO with concentration
of [500 mg/L], particle size of 88 pm, pH=10.5-11, room tempera-
ture and a time of 72 h

4.3 Pressure Leaching

Pressure leaching was then carried out using the Parr reac-
tor with a capacity of 1 L, where again the two leaching
reagents of NaCN and NaCNO were compared, using for
both leaches the same parameters, [NaCN] =300 mg/L,
[NaCNO] =300 mg/L, pH=10. 5 -11, particle size of
88 pm and 53 pm, temperatures of 25, 50 and 70 °C, oxy-
gen pressures of 0.34 and 0.62 MPa, agitation of 600 rpm,
pH=10.5-11 and time of 1 h. Figures 8 and 9 show the
results of each of the extractions for gold and silver.

The main advantage of pressure leaching is to reduce
the test time, since the addition of oxygen increases the
mass transfer inside the autoclave generating an ideal oxi-
dizing environment, which accelerates the dissolution of
gold and silver, providing good extractions in a minimum
time [5]. Another advantage is the facility to handle dif-
ferent pressures and temperatures inside the autoclave,
which allowed performing the leaching tests where it
was observed that for both lixiviants the gold extractions
were increasing as the particle size is smaller and the
temperature increases, because the more the particle size
decreases, the greater the contact area between the particle
and the leaching solution, however, when heat is applied to
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Fig.8 Au and Ag extractions in pressure leaching and their dependence on temperature, pressure (PO,), particle size (56 and 88 um), 300 mg/L

NaCN, pH=10.5-11, for 60 min

the process, two opposite factors occur that can affect the
dissolution of the metals. As the temperature increases, the
rate of dissolution accelerates. However, as temperatures
increase, the amount of oxygen in the solution decreases,
due to the fact that the solubility of gases decreases with
increasing temperature [35]. As for the tests performed
by adding oxygen pressure and maximum temperatures of
70 °C, satisfactory results were obtained, where the gold
extractions were 98.3% of Au using cyanide and 93.9% of
Au using DEZO.

In the silver extractions, the same behavior could be
observed in terms of the parameters of pressure, temperature
and particle size, where by increasing pressure, temperature

and decreasing the particle size an increase in the extractions
was obtained, however, they were not satisfactory, since using
cyanide only 8.8% of Ag was obtained and with DEZO 7.5%
of Ag was obtained. It can be said that these results were due to
the concentration of the lixiviant that was used, since it was not
enough to finish the test and where it was also demonstrated that
both lixiviants are more related to gold, which was extracted
first, and that is the reason for the low silver extractions.

Once the leaching experiments were performed with
NaCN and DEZO reagents, at the following conditions:
leachant concentration 300 mg/L, Mesh #270, 70 °C
and PO2 =0.62 MPa, the solid residues were character-
ized using atomic absorption spectroscopy (AAS), fire

@ Springer
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Fig.9 Au and Ag extractions in pressure leaching and their dependence on temperature, pressure (PO,), particle size (56 and 88 um), 300 mg/L

NaCNO, pH=10.5-11, for 60 min

Table 8 Elemental analysis by atomic absorption spectroscopy and
fire assay technique of leach residues using DEZO

Table 9 Elemental analysis by induced coupled plasma (ICP) of
leach residues using NaCN

Lixiviant g/ton % weight Lixiviant g/ton % weight
DEZO Ag Au Cu Fe NaCN Ag Au Cu Fe
1430.51 1.0 0.018 0.92 1400.02 0.25 0.011 0.85

Table 7 Elemental analysis by atomic absorption spectroscopy and
fire assay technique of the leach residues using NaCN

Table 10 Induced Coupling Plasma (ICP) elemental analysis of leach
residues using DEZO

Lixiviant g/ton % weight Lixiviant g/ton % weight
NaCN Ag Au Cu Fe DEZO Ag Au Cu Fe
1420.12 0.55 0.015 0.90 1425.30 0.95 0.015 0.85

@ Springer
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Table 11 Table of mineralogical species of the final product (resi-
dues)

Species identified Composition (% weight)

Tailing

Quartz Sio, 38
Orthoclase K(AISi;08) 11
Albite NaAlSi;Oq 3
Muscovite KAI;Si;0,,(OH),

Clinochlora (Mg,Fe,Al)¢(Si,Al),0,,(OH)y 3
Fluorite CaF, 10
Others 31

assay technique, where the results obtained are shown in
Tables 7 and 8, inductively coupled plasma (ICP-OES),
these results are shown in Tables 9 and 10. They were
also analyzed using X-ray diffraction (XRD) and scan-
ning electron microscopy-energy dispersive microscopy
(SEM-EDS), the analyses are shown in Tables 11 and 12
and Figs. 10 and 11.

The characterization of the residues shows the large
amount of silver that remained unreacted due to the low
concentration initially used in the pressure leaching, which
will be a parameter that will be taken into account for the
continuation of this work. It was also observed the low pres-
ence of gold in the residues, which indicates that both cya-
nide and DEZO are more akin to gold.

Table 12 Energy dispersive

. ) Point %Composition
microscopy (EDS) analysis of
the final DEZO leach product (0] Al Si K Ca Fe Mg Na S Ag Cu
(residues)
1 46.53 1.89  36.01 0.32 0.62 792
2 53.56 333 2999 0.63 1.54 058 0.79
3 50.49 10.55 2634 0.16 0.16  0.19 12.12
4 30.42 33 6.48  2.08 0.73
5 51.69 5.07 20.15 141 1.07 033 0.71
6 4.71 0.55 0.72 50.64
7 11.58 2.24 10.8 5994 0.08
8 50.26 32 3098  0.89 6.13 0.65 0.78
Areal 3642 1.18 375 033 049 021
Counts
Quartz ®
E] Fluorite
Orthoclase
15000 Albite high
Muscovite
10000
5000 L4
Position [°28] (Copper (Cu))

Fig. 10 X-ray diffraction of the leach residues, which shows quartz and fluorite as dominant species
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Fig. 11 Micrographs of the
tailing of the DEZO leached ore
showing the main argentite spe-
cies surrounded by quartz

Area 1 EDS Spot 4

4.4 Kinetic Study

The fundamental kinetic study the variables with the best
results of Au and Ag extractions were taken (PO, =0. 62 MPa,
particle size 53 pm), the temperature was varied (25, 50
and 70 °C) and the experimental data were adjusted to the
shrinking core model (SCM) with the objective of determining
the controlling stage of each process and for this it was
necessary to calculate the reaction rate and activation energy
(Ea), which defines that, for controlled chemical reactions,
the value of Ea>40 kJ/mol, while for the controlling stage
by diffusion through the product layer the Ea <20 kJ/mol [5].
Graphs and calculations of the reaction rate (k) and activation
energy (Ea) were obtained for both leaching reagents, which
are shown in Fig. 12 and 16 and Tables 13 and 14.

In studies related to kinetic models, Qihao Gui et al.
studied the kinetics of a novel synthetic green leachant
for gold where they found that the leaching kinetics
was mainly controlled by internal diffusion [36]. On the
other hand, the researchers Huiqun Niu et al., performed
pressure leaching using trichloroisocinauric acid (ATCC)
as an alternative lixiviant to cyanide in gold extractions,
being an effective reagent and of low toxicity to the
environment, obtaining 94.39% Au, as for the kinetic
study it was determined that the process was controlled
by the diffusion model through the layers of solid products
[37]. In the present work, the kinetic study was carried out
for pressure leaching using sodium cyanide and DEZO,
where the variables of the study were adjusted and the

@ Springer

Area 1 EDS Spot

activation energies were calculated, obtaining for gold
extractions an Ea=4. 2413 kJ/mol using sodium cyanide
and Ea=11.7394 kJ/mol using DEZO, as for silver
extractions using sodium cyanide the Ea=10.1370 kJ/
mol and using DEZO the Ea=9. 9866 kJ/mol, where each
activation energy value is less than 20 kJ/mol [5], which
indicates that the stage that mainly controls the pressure
leaching process for both leaching agents (sodium cyanide
and DEZO) is given by the diffusion through the product
layer, which is due to the predominance of the gas phase
and the mass transport that exists in the formation of
leaching products.

With the results obtained up to the realization of
these tests, it can be said that DEZO presents a similar
behavior to sodium cyanide and at the moment of using
the working temperatures, pressures did not present
any complication, however, the handling of the reagent
was also taken care of and to use it within the normal
parameters in which cyanide works as temperature not
higher than 80 °C, pH above 10.5, in order to be able to
carry out a good comparison between them. With this it
was also demonstrated that its behavior microscopically
was the same as cyanide, since both are dominated by the
diffusion between the layer of products generated in the
process. On the other hand, a considerable disadvantage
observed was the high consumption of DEZO in each of
the tests, which can generate high expenses in the use of
this reagent. It can also be said that DEZO competes in
cost with sodium cyanide.
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Fig. 12 Diffusion controlled kinetic model fit through the product layer (NaCN [300 mg/L] / PO2=90psi / 53 pm). (a) Au extractions using
NaCN, (b) Silver extractions using NaCN, (c) Au extractions using DEZO, (d) Ag extractions using DEZO

@ Springer



Mining, Metallurgy & Exploration

Table 13 Reaction rate (k) and

e ' NaCN Leaching Reagent %Au %Ag
Activation Energies (Ea) for
Au and Ag extractions using #270 PO,=0.62 MPa SCM T[°C] k[min~'] Ea[kJ/mol] k[min~!] Ea [kJ/mol]
sodium cyanide as a leachant Diffusion through 25 0.0040  4.2413 9.014E-06  10.1370
product layer 50 0.0044 1.223E-05
70 0.0051 1.543E-05
Chemical Reaction 25 0.0117 3.2705 4.402E-04 5.3054
50 0.0126 5.183E-04
70 0.0140 5.830E-04
Mixed Control 25 0.0135 3.0915 4.443E-04 5.3294
50 0.0146 5.238E-04
70 0.0160 5.891E-04
Tab!e 14.1 Reactiqn rate (k) and DEZO Leaching Reagent %Au %Ag
Activation Energies (Ea) for Au
and Ag extractions using DEZO  #970 PO,=0.62 MPa MND T[°C] k[min~'] Ea[kl/mol] k[min™'] Ea [kI/mol]
Diffusion through 25 0.0020 11.7394 6.131E-06  9.9866
product layer 50 0.0024 7.753E-06
70 0.0038 1.050E-05
Chemical Reaction 25 0.0075 7.4781 3.632E-04 5.1393
50 0.0084 4.123E-04
70 0.0113 4.787E-04
Mixed Control 25 0.0084 7.6909 3.660E-04 5.1592
50 0.0094 4.157E-04
70 0.0128 4.829E-04

5 Conclusions

According to the characterization, the ore grade was found
to be 15.5 g/ton gold and 1550 g/ton silver. XDR and
SEM-EDS analysis found quartz and orthoclase silicates as
main species, as well as fluorite and several silver species
such as kustelite and argentite.

When performing conventional leaching using sodium
cyanide and DEZO, very similar gold and silver extractions
were obtained, obtaining 83.5% Au and 80% Ag extractions
with cyanide, while using DEZO, 85.8% Au and 79.3%
Ag extractions were obtained. The consumption of DEZO
reagent was twice as high compared to the consumption
of sodium cyanide, which could be a disadvantage for this
alternative lixiviant. However, the use of DEZO lixiviant
is equal to that of cyanide which would facilitate the
substitution of cyanide in any established process.

The pressure leaching using sodium cyanide obtained very
favorable gold extractions, reaching extractions of up to 98.3%,
in the silver extractions the extractions were low, only reaching
an extraction of 8.8% Ag. In the leaching using the DEZO
reagent, favorable extractions were also achieved for gold up
to 93.9%, while for silver extractions were also discouraging,

@ Springer

reaching only 7.5% Ag. It was observed that when using either
of the two lixiviants, Au and Ag extractions increased as the
temperature increased and the particle size decreased. Also,
it was observed that the consumption of DEZO reagent was
double compared to the consumption of sodium cyanide,
which could be its strongest disadvantage.

The kinetic study of Au and Ag extractions using
sodium cyanide and DEZO reagents showed that for both
leaching agents the stage that controls the pressure leaching
processes was diffusion through the product layer due to
the predominance of the gas phase and the mass transport
that exists in the formation of the leaching products.
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