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Abstract 
 
Emissions of mercury is a global problem and the sector artisanal and small scale gold mining 

is the major mercury emission source. This study has been made within the artisanal gold 

mining in Santo Domingo, Nicaragua. The focus has been on the burning process in the 

artisanal gold extraction. The recommendation from United Nation Environmental Program, 

to introduce mercury capturing devices to reduce the emissions, has been evaluated. The 

mercury retort enclose the mercury vapours and the vapours condensate and the mercury can 

be reused. It is a low-tech device that fits the existing conditions in Chontales. This study has 

been assessing the potential to make the artisanal gold mining less polluting and damaging to 

health and evaluating the willingness of the artisanal gold miners in Chontales, Nicaragua to 

adopt the technology mercury retort. Seven artisanal gold miners were interviewed and 

mercury retorts were shown to the gold miners who were not familiar with the technique.  

 

The information gained from the interviews suggest that the poorest artisanal gold miners 

know about the risks with mercury but did not know about the technique mercury retort, but 

they were willing to learn and had a positive approach to start using it to save mercury and 

money. Mercury retorts could be built in Nicaragua for a cost of 7 US$. It is cheap to build a 

mercury retort in Nicaragua and the device prevents the vapours to enter the atmosphere. The 

factor that is limiting the adoption of mercury retorts is the lack of information and knowledge 

within the communities.  

 

More information should be given to the artisanal gold miners if more people should start 

using mercury retorts. Mercury should be phased out from artisanal gold mining, but until it is 

done, mercury retort could be a way to reduce the 727 tons of mercury which each year enters 

the atmosphere thru burning of gold amalgam worldwide.   
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Resumen  

 
La contaminación de mercurio es un problema global y el sector de minería de oro artesanal y 

de pequeña escala es la fuente principal de las emisiones de mercurio. Este estudio se ha 

realizado en la zona minera artesanal Santo Domingo en Nicaragua. El enfoque ha sido el 

proceso de quema en la extracción del oro. La recomendación de United Nations 

Environmental Program, de introducir artefactos que recuperan el mercurio para reducir las 

emisiones ha sido evaluada. Este estudio ha examinado el potencial de hacer de la minería de 

oro artesanal una actividad menos contaminante y menos dañina a la salud además de evaluar 

la predisposición de los mineros artesanales de Chontales, Nicaragua de adoptar la tecnología 

del recuperador de mercurio. El artefacto recuperador de mercurio encierra los vapores de 

mercurio y para que se condensen y el mercurio pueda ser reciclado. En un artefacto de baja 

tecnología que se adapta a las condiciones existentes en Chontales. 7 mineros artesanales de 

oro fueron entrevistados y artefactos recuperadores de mercurio fueron enseñados a los 

mineros de oro que desconocían la tecnología.  

 

El resultado apunta a que los mineros artesanales de oro más pobres desconocían la tecnología 

de artefactos recuperadores de mercurio, pero si estaban dispuestos a aprender y tenía una 

actitud positiva frente a empezar a usarlo para ahorrar mercurio y dinero. Artefactos 

recuperadores de mercurio pudieron ser ensamblados en Nicaragua por un costo de 7 US$.  Es 

barato ensamblar un recuperador de mercurio en Nicaragua y el artefacto previene que los 

vapores entren al atmosfera. El factor que limita su adopción de artefacto recuperador de 

mercurio es la falta de información y conocimiento entre la comunidad. 

 

Más información ha de ser dada a los mineros de oro artesanales para que la gente pueda 

empezar a usar el artefacto recuperador de mercurio. El uso de mercurio ha de ser 

descontinuado en la minería artesanal, pero hasta que esto ocurra, el artefacto recuperador de 

mercurio es una forma de reducir las 727 toneladas de mercurio que cada año entra al 

atmosfera a través la quema de amalgama de oro. 
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Sammanfattning 
 

Utsläpp av kvicksilver är ett globalt miljöproblem och sektorn småskalig guldutvinning är den 

största källan av utsläpp av kvicksilver. Denna studie har utförts inom småskalig 

guldutvinning i staden Santo Domingo, Nicaragua. Fokus har varit på förbränningen av 

amalgam inom den småskaliga guldutvinningsprocessen. En rekommendation från FNs 

miljöprogram är att introducera anordningar som fångar upp kvicksilverångorna inom 

småskalig guldutvinning och där med minska utsläppen. Denna rekommendation har 

utvärderats i denna studie. Kvicksilverretorten stänger in kvicksilverångorna och kondenserar 

dem vilket gör att kvicksilvret kan återanvändas och hindrar ångorna att spridas i atmosfären. 

Det är en enkel teknik som passar förhållandena i Chontales. Denna studie har också 

utvärderat möjligheterna att göra småskalig guldutvinning mindre förorenande och skadliga 

för hälsan. Studien har också utvärderat benägenheten hos de småskaliga guldgrävarna att 

anta tekniken kvicksilverretort. Sju guldgrävare har intervjuats och kvicksilverretorter visades 

för de guldgrävare som inte var bekanta med tekniken.  

 

Resultaten från intervjuerna tyder på att de fattigaste småskaliga guldgrävarna känner till 

riskerna med kvicksilver men inte kände till tekniken kvicksilverretort, men de var villiga att 

lära sig och hade en positiv inställning till att börja använda den för att spara kvicksilver och 

pengar. Det var möjligt att bygga kvicksilverretorter i Nicaragua för en kostnad av 7 USD. 

Den faktor som begränsar introduktionen av kvicksilverretort är bristen på information och 

kunskap hos guldgrävarna. 

 

Mer information bör ges till småskaliga guldgrävare, så att fler människor kan börja använda 

kvicksilver retorter. Kvicksilver bör fasas ut från småskalig guldutvinning, men tills det är 

genomfört är FNs rekommendation om kvicksilverretort ett sätt att minska de 727 ton 

kvicksilver som årligen kommer ut i atmosfären globalt genom förbränning av guldamalgam. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



VI 

 

 

 

Table of content 
 

1 Introduction ............................................................................................................................. 1 

1.1 Nicaragua ......................................................................................................................... 2 
1.2 Mercury retort .................................................................................................................. 3 

1.2.1 Function of mercury retort ........................................................................................ 4 
1.3 Purpose and objectives ..................................................................................................... 5 

2 Method .................................................................................................................................... 6 

2.1 Rate of adoption ............................................................................................................... 7 
3 Background ............................................................................................................................. 9 

3.1 The Minamata treaty ...................................................................................................... 10 
3.2 Gold mining in Nicaragua .............................................................................................. 10 

3.3 Santo Domingo ............................................................................................................... 11 
4 Result ..................................................................................................................................... 14 

4.1 Relative advantage ......................................................................................................... 14 

4.1.1 Construction and price of mercury retort ................................................................ 14 

4.2 Compatibility .................................................................................................................. 15 
4.3 Complexity ..................................................................................................................... 16 
4.4 Trialability ...................................................................................................................... 17 

4.5 Observability .................................................................................................................. 17 
5 Discussion ............................................................................................................................. 19 

5.1 Conclusion ...................................................................................................................... 22 
Acknowledgements .................................................................................................................. 23 
References ................................................................................................................................ 24 

Appendix 1 ............................................................................................................................... 26 

Glossary ................................................................................................................................ 26 

Appendix 2 ............................................................................................................................... 27 
Questionnaire ....................................................................................................................... 27 

Appendix 3 ............................................................................................................................... 28 
Interview with Elvis Manuel Rostran. .................................................................................. 28 

Appendix 4 ............................................................................................................................... 30 
Interview with Maria Esperanza Gonzalez .......................................................................... 30 

Appendix 5 ............................................................................................................................... 32 
Interview with José Alexandro Lazo .................................................................................... 32 

Appendix 6 ............................................................................................................................... 34 
Interview with Juan Pablo Gonzalez .................................................................................... 34 

Appendix 7 ............................................................................................................................... 36 

Interview with Guillermo Ayestas Guillén .......................................................................... 36 
Appendix 8 ............................................................................................................................... 38 

Interview with Bayardo Halleslevens .................................................................................. 38 
Appendix 9 ............................................................................................................................... 40 

Interview with Waldor Amir Obregón Garciá ..................................................................... 40 
 



1 

 

1 Introduction  
 

Contamination of mercury is a global environmental problem. There are currently a large 

number of places in the world contaminated with mercury [1]. In gold mining, mercury has 

been used for centuries in processes to extract the gold from the ore [2].  

 

Due to the knowledge of the very toxic properties of mercury, the number of application areas 

where mercury has been used and also the volume has been reduced in many industrial 

countries [2]. But mercury is still used regularly in artisanal and small scale gold mining 

(ASGM) in developing countries such as Nicaragua.   

 

Today the anthropogenic activities, especially ASGM and the burning of coal, increases and 

spreads mercury into the oceans, soils, atmosphere and fresh waters [3]. The sector of ASGM 

has the largest demand for mercury compared to other sectors [4]. 

 

The estimated total emission in the world of mercury from ASGM to land and water is over 

800 tons per year. The emission to air from the same sector is estimated to approximately 727 

tons yearly; this is 37% of all mercury emitted to air from human activity. [3] The division of 

mercury emissions to air from different sectors in year 2010 is shown in figure 1. 

 

 

 
Figure 1:  37% (marked in orange) of the total global annually 

1960 tons emission of mercury to air comes from artisanal and 

small scale gold mining. [3] 

 

 

As shown in figure 1, ASGM is the major source of anthropogenic mercury emissions to air, 

and in the developing countries where gold mining exists, the affected areas can be heavily 

polluted. The mercury vapours make many people exposed and poisoned when people live 

and work close to where gold amalgam is burnt.  
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At the amalgam burning sites the concentration of mercury vapours in the air can be very 

high, and it does not only affect the workers, but also people in the area around the burning 

sites. The World Health Organization´s (WHO) limit 1.0 μg/m3 of mercury in the air for 

public exposure is mostly exceeded. [5] There are mercury free and also low mercury 

methods that can substitute the method using mercury, but the adoption of better technologies 

is often very slow because of different socio-economic conditions [4]. 

 

The most critical environmental and health risk in ASGM, where mercury is used, occurs in 

the last step of the process. This is when the mixture of gold and mercury burns over a flame 

to separate the gold from the amalgam. The mercury is then evaporating and spreads in the air 

and poisons the environment and affects the health of people.  

 

The mercury method to extract gold is used in the ASGM communities because compared to 

other methods it is cheaper, no sophisticated technology is needed, it is easy and quick, also it 

is easy to learn and widely spread and the technique can be used independently by one person. 

[5][6] 

 

1.1 Nicaragua 

Nicaragua is the poorest country in Central America despite great natural resources. The 

population is about six million and the country has coastlines facing the Pacific Ocean in the 

west and the Caribbean Sea to the east. In the north the country is bordering to Honduras and 

in the south to Costa Rica. The capital in Nicaragua is Managua. The landscape of Nicaragua 

is varied, from big plains to high mountain areas and volcanoes. In the east there is more of a 

tropical rainforest climate, while the west gets less rain and has more a character of steppe. 

The biggest income in export trade comes from coffee, bananas, meat and sugar. Within the 

mining industry gold is one of the extracted metals. [7] In the province Chontales there are 

several gold extraction sites. Nicaragua and the province of Chontales are shown in figure 2.  

 

 

  
Figure 2: Location map of Nicaragua [8] and the province Chontales [9]. 
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1.2 Mercury retort 

 

A mercury retort is a device which can be used in ASGM where mercury is used; the 

technique is applied in the last step of the process, the burning process, where the toxic 

vapours occur. By this method the vapours will get enclosed, and the workers can avoid the 

mercury vapours which otherwise easily get absorbed in the body thru the lungs and the 

mercury retort also prevents the mercury vapours to spread into the environment. Another 

advantage with this device is that the mercury vapour is collected and condensates and there 

by the mercury can be reused. 

 

A mercury retort is an example of a relatively simple vapour capture technology which easily 

can be built and suits to be used in ASGM areas in developing countries to reduce the 

mercury emissions to air.  

 

Mercury emissions are not destroyed in the environment, instead they are accumulating. In the 

ASGM industry the mercury can be eliminated or significantly reduced. The United Nations 

Environment Programme has made recommendations about actions in ASGM processes. One 

of the recommendations is “Practices such as whole ore amalgamation, open burning of 

amalgam without vapour capture systems or retort, and reprocessing of mercury-

contaminated tailings with cyanide, should be discontinued to reduce mercury exposure and 

emissions.” [5] 

 

In the report “Mercury - Time to act” by UNEP there are mentioned different actions which 

are needed to be implemented. These actions are to reduce mercury from anthropogenic 

activities and mercury releases from ASGM. It is mentioned that the demand of mercury has 

to be reduced thru “Mercury free alternatives, if it is not yet possible, reduce content of 

mercury in products.” It is also said in the report that by introducing different mercury free 

techniques and also mercury capturing devices at low cost, this will result in a high rate of 

recycling and less mercury emissions into the nature will be a result. Adoption of such 

techniques in ASGM communities will depend on training the miners; to do this a great 

consideration has to be taken of the socio-economic and the development contexts of this 

sector. [4] 
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1.2.1 Function of mercury retort 

In figure 3 below, a simple sketch of a mercury retort for gold amalgam can be seen. The 

capsule with the gold amalgam is lying in the fire to get heated.  

 

 
Figure 3: A mercury retort in use. [10]  

 

 

A mercury retort is a simple device which only has a few components to merge. The gold 

amalgam lies inside an enclosed container or capsule placed in the fire. Since the capsule is 

enclosed except at the top where it is joint with an iron pipe, the vapours goes up in the pipe 

and get transferred thru this. Further down in the pipe the vapours condensate and the mercury 

which now is in liquid form goes out in a container of water. It is important that the end of the 

pipe is placed under the water surface. Thru this method the most critical part in the process 

has changed and the vapour has been avoided. 

 

The retort is able to recycle up to 95 per cent of mercury in gold extraction [11]. Even very 

small amounts of gold amalgam can be burned in a mercury retort. If a small amount of gold 

amalgam is burned the first time the retort is used and only a small part of the mercury is 

recovered, it might be so because some mercury can be trapped in the retort. If this is the case, 

the mercury will be recovered the upcoming use. [10] 

 

The handling of mercury which is applied in ASGM and the technique mercury retort would 

be illegal in many industrial countries. But in developing countries with ASGM different 

conditions prevail which makes it defensible to introduce the technique mercury retort in this 

area.  

 

The technique mercury retort is recommended by UNEP to be implemented within the ASGM 

to reduce the emissions of mercury. To introduce mercury retort in developing countries with 

ASGM is already a recognized approach and has been done in several countries [11]. 
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1.3 Purpose and objectives  

The purpose of this project was to assess the opportunities to make artisanal gold mining less 

polluting and damaging to health in Nicaragua and evaluate the recommendation from United 

Nation Environmental Program to introduce mercury vapour capture systems within artisanal 

gold mining. The focus was on the burning process where mercury vapours are released. The 

field study evaluated the willingness of the artisanal gold miners in Chontales, Nicaragua to 

adopt the UNEP recommended technology mercury retort. 
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2 Method 

 

To implement this project, the town Santo Domingo in Nicaragua has been visited. In this 

town ASGM is a major activity. In Santo Domingo seven artisanal gold miners were 

interviewed and different mercury retort prototypes were shown to them. The questionnaire is 

attached in appendix 2. 

 

The information gathered from interviews with artisanal gold miners in Santo Domingo has 

been analysed thru Rogers´ framework Rate of adoption to evaluate the potential of the 

mercury retort to be adopted by the artisanal gold miners. Also the properties of the mercury 

retort itself has been evaluated here in the same framework. 

  

Explanations to describe how the mercury retort works were made for those who were not 

familiar with the technique. In addition a description on paper of how to construct a mercury 

retort with pictures and numbers of sizes of the different part was handed out. This was made 

in case the artisanal gold miners wants to give the information to someone else, to spread the 

technique, or make a retort them selves.   

 

One part of the project was to investigate if it was possible to build a mercury retort to a low 

cost in Nicaragua. To find and buy material on the market and to weld the parts together was 

implemented. This was essential to assess the ability for poor artisanal gold miners to build a 

mercury retort on site in Nicaragua.  

 

To get some experience and knowledge, a mercury retort was also built in Sweden before the 

visit in Nicaragua.  

 

For this project the components to build a retort of were bought at the store Sinsa in the 

capital Managua. Sinsa is a chain store, and they also have a store in Juigalpa, Chontales, 

which is a lot more accessible to the habitants of Santo Domingo. Components for building a 

mercury retort can also be found in smaller villages at small shops and welding workshops. 

The mercury prototypes made in Nicaragua were built of parts in galvanized iron. Three 

different prototypes were built with slight different sizes and capacity. Two had a capacity of 

burning approximately 200 grams gold amalgam and one with the capacity of 300 - 400 

grams. The mercury retort made in Sweden had a capacity of 100 grams. Different joints 

could be screwed and different joints were welded together. In a town called Muhan in 

Chontales, the welder Henry Moncada helped to weld the three mercury retorts together. 
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The three different sizes of mercury retorts investigated for this project can be seen in figure 

4. From above the test retort made in Sweden can be seen with capacity of 100 gram, in the 

middle a retort made in Nicaragua with a capacity of 200 grams and lowest is a retort made in 

Nicaragua with capacity of 300 - 400 grams. 

 

 
Figure 4: Three different examples of mercury retorts. [12] 

 

 

One of the mercury retorts built in Nicaragua was tested and approved, by medium scale gold 

miner Elivs Manuel Rostran. Elvis gave the information later that he had burned 

approximately 30 grams of gold amalgam, which had the composition of about 50% gold and 

50 % mercury, in the mercury retort and could recover as good as all mercury, (he said some 

might have got stuck in the pipe and would be recovered next time the retort is used). 

 

The limit for this project was to visit minimum four artisanal gold miners and thru interviews 

assess the opportunity to introduce and spread the mercury retort technique.    

 

 

2.1 Rate of adoption 

To reach the purpose, the information gained from the interviews has been analysed thru the 

framework of Rogers´ five attributes from Everett Rogers theory Diffusion of innovations. 

The interview questionnaire has been formed so that they will fit into the framework of 

Rogers´ five attributes. 

 

In 1962 Everett Rogers presented his theory Diffusion of Innovations, which explains how 

innovations, like new technology, are spread and taken up in a population. In this theory 

Rogers includes “The rate of adoption” of innovations. The rate of adoption assess the speed 

people adopt new technology into their habits in daily life. This can be explained by perceived 

attributes. Rogers is using five attributes as major factors in a framework to explain the 

opportunity for new technology to get adopted. 
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Thru Rogers´ five attributes an estimation can be made to see the relative advantage which 

describe “the degree to which an innovation is perceived as being better than the idea it 

supersedes by a particular group of users”, the compatibility with existing values and 

practices which is “the degree to which an innovation is perceived as being consistent with 

the existing values, past experiences, and needs of potential adopters”, the complexity which 

is “ the degree to which an innovation is perceived as difficult to understand and use”,  the 

trialability which is “the degree to which an innovation may be experimented with on a 

limited basis” and the observability which is “the degree to which the results of an innovation 

are visible to others. The easier it is for individuals to see the results of an innovation, the 

more likely they are to adopt.” [13] 

 

 

In short the five major factors affecting the rate of adoption are: 

1. Relative advantage 

2. Compatibility 

3. Complexity 

4. Trialability 

5. Observability            [13] 
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3 Background 
 

The anthropogenic emissions of mercury have occurred since the 19th century and are 

connected with the industrial revolution based on various human activities, for example gold 

mining. The emissions of mercury is not only a local problem where the mercury is used. [3] 

Mercury can travel far away to areas long distances from any production or use [4]. Even in 

the Arctic, far away from mercury processes, marine animals have a concentration of mercury 

in their bodies which is approximately 10-12 times higher than before industrial revolution. 

This means that about 92% of the mercury in their bodies is mercury from human activities. 

[3] 

 

The mercury emissions from human activities represent approximately 30% of the total 

amounts of mercury going into the atmosphere each year. Another 10% origins from natural 

sources and the last 60% are re-emissions, which also are anthropogenic, since this is 

previously released emissions from humans that have been accumulated in different places on 

earth, in both water and land. To reduce the amounts of mercury circulate in nature, reducing 

human use of mercury is necessary. [3] ASGM is the major mercury pollution source to water 

and air, and the mercury can cause persistent environmental destruction that can last for 

decades even after the mining has stopped [5][4].  

 

Vaporized mercury in the atmosphere will finally end up in sediment in different bodies of 

waters such as rivers, lakes and oceans. The mercury gets transformed into methylmercury, 

CH3Hg+, and it is contaminating the food chain by getting absorbed by plankton which gets 

eaten by fish. [5] The methylmercury is even far more toxic for animals and humans than 

other forms of mercury and the biomagnification of methylmercury in food chains is easier 

than other forms of mercury [3]. 

 

For humans, exposure of mercury is mainly through inhalation of vapours during processes, 

such as burning processes, but also thru eating fish [14]. On humans, the elemental and 

methylmercury causes damages on the central and peripheral nervous system. Inhalation of 

mercury vapours damage the digestive and immune system, it has also destructing effects on 

organs such as kidneys and lungs. The injuries can have a deadly outcome. Neurological 

damages from inhalation of mercury include cramps, language disorders, loss of memory, 

development delays, mental retardation and loss of vision and hearing. [5] Mercury is a 

serious threat to the development of the child in the foetus stage and also early in life [14]. A 

syndrome called acrodynia distinguished by painful and red arms and legs has been reported 

as a result from chronic mercury exposure in children [5]. 

 

Symptoms from mercury poisoning can take time to manifest and it can sometimes be hard to 

see the connection. The time lag between ingestion or inhalation of mercury and visible 

symptoms can make people working with mercury questioning this relation. This lack of 

knowledge and the time lag between inhalation of mercury and the effects it gives has made 

the use of mercury in gold mining going on without sufficient protection. [15] The use of 

mercury in ASGM has accelerated the last 30 years in developing countries with an outcome 

in destructing health and environmental impacts [11]. 
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ASGM is taken place in about 70 countries and the total amount of people working in this 

sector is estimated to be 15 million, including approximately 3 million women and children 

[5]. In some countries the importance of mercury retort has been detected. One example is 

from Tanzania where in their Mining Act from 2010 is stating that gold miners should use 

retorts, it is claims that the ‘‘holder of a primary mining licence shall not heat a mixture of 

gold and mercury (amalgam) to recover the gold without using a retort’’. [15] 

 

3.1 The Minamata treaty 

For the first time there is now a legally binding treaty to reduce emissions of mercury. It was 

in 2013 that more than 140 governments agreed to the treaty. It is called the Minamata 

Convention on Mercury and was under negotiation under 4 years. [15] Nicaragua signed in 

October 2013 and is now a part of the convention [16]. The convention will regulate the 

import, export and safe storage of waste mercury, it will also require countries, where ASGM 

exists, to plan reduction of mercury [15]. The decision of reduction of mercury in ASGM 

countries is an outcome of the results in the report “Global Mercury Assessment 2013” from 

UNEP where it was shown that the sector ASGM is the globally leading source of emissions 

of mercury to air, land and water. The convention also includes reductions and controls in 

processes such as industries and products where mercury is used and or is emitted. [15][3] 

  

3.2 Gold mining in Nicaragua 

Nicaragua has experienced a gold rush the last decade and in Santo Domingo the town is 

growing with the gold mining industry [17][18].  The gold extraction in Nicaragua was 

approximately 8 tons in 2012. In 2011 the extraction was about 7.5 tons and an estimation 

from the government of Nicaragua is that 1.24 tons of these comes from ASGM. The local 

artisanal and small scale gold miners in Nicaragua are known as “güiriseros”, and an 

estimation is that between 20 000 – 30 000 güiriseros are active in Nicaragua. The rest of the 

gold is extracted by two commercial mining companies called B2 Gold and Hemco. [17]  

 

In ASGM the ore containing gold, is grounded into sludge. In this sludge the mercury is 

added in liquid form and small pieces of amalgam is formed in the sludge. [6] There are two 

ways gold miners are exposed to mercury, the first is through the amalgamation process when 

the mercury is added to the grinded ore or sediment, and this is often made with no protection 

for the hands. The second way is thru inhalation of the mercury vapours, when the amalgam is 

burned over open flame to separate the gold from the mercury. [15] Within the mining 

population, the persons smelting the amalgam, have the highest exposure to mercury vapour. 

[6]  

 

The grinding process of the ore is made in rastras, which are small processing plants or 

grinding mills, where four rocks are dragged and spun in circular movements over a bottom of 

rocks by an electric motor. In Nicaragua 160 rastras were running in 2012, where of 30 rastras 

are in operation in Santo Domingo. [17][18] 
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3.3 Santo Domingo 

Santo Domingo has a population of approximately 6000 inhabitants, and the town is growing 

due to more people moving there to work with gold mining. In Santo Domingo there are 30 

rastras. The rastras are equipped with four rocks chained to it grinding the ore into a slurry in 

a constructed rounded shaped basin. Inside the basin water and mercury is added. In all the 

different extraction processes in the gold extraction mercury is used. All the artisanal gold 

miners in Santo Domingo are using the mercury method in the gold extraction. [18] Below in 

figure 5, one of the rastras in Santo Domingo is shown. 

 

 
Figure 5: One of the rastras in Santo Domingo. [12] 

 

 

The river that runs thru the town is contaminated with mercury and does not sustain fish any 

more. All the artisanal gold miners are letting out the water from the rastras into the streams. 

The streams are coloured brownish red from the sediment coming from the rastras in the area. 

In the rastras about 45% of all the gold in the ore is extracted. The rest of the gold is in the 

sediment that goes out from the process. This mercury polluted sediment goes out directly in 

the water streams, or the sediment is taken care of, put in a pile and then one more process can 

be made to get more gold out of it. [18] 
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The streams that run thru the town of Santa Domingo finally ends up in the river Quebrada 

Alegre which thru bigger rivers finally empties in the Caribbean Sea. [18] Figure 6 below is 

showing one of the streams running thru Santo Domingo. 

 

 

 
Figure 6: One of the streams in Santo Domingo, coloured from the sediment  

emitted from the rastras. [12] 

 

 

A group of students from UNAN (Universidad Nacional Autónoma de Nicaragua) in 

Managua have made a project to inform the artisanal gold miners about the health hazards 

with mercury. All people working at the rastras were at the meeting where information was 

presented. After the information the gold miners still did not make any changes in their way 

of working despite recommendations of easy changes that can be made to improve their work 

process in a way to benefit their health and environment. The recommendations were to install 

simple closed water systems to save and reuse water to reduce the emissions of mercury to the 

streams. Information about health affects was also presented to highlight the toxicity of 

mercury. [18] 

 

In Santo Domingo diseases such as cancer is increasing constantly among the people and so is 

the amount of children with birth defects. There are a lot of people getting sick in different 

ways from the mercury. [19] Artisanal gold miners in Santo Domingo buy mercury from 

merchants from Managua coming to town selling mercury to the gold miners. The mercury 

seems to be imported from Honduras. [18]  

  

Thru the interviews that have been made, information of a mercury free method was gained 

form Bayardo Halleslevens. He mentioned that a potential law will be established in 

Nicaragua, a law forbidding mercury use. He has heard about a method using borax, instead 

of mercury, and this method is used in gold mining in Colombia and Siuna, a gold mining 

town in Nicaragua. [Appendix 8]   
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Borax or sodium tetraborate is a mineral which reduces the melting point for gold. When the 

ore has been processed into sludge and concentrated in a pan, borax is added. The mixture is 

heated and the gold will end up in the bottom. This method is effective because it obtains 

more gold then by using mercury, but the borax method might require more patience and 

more training time since it is a bit more complicated. The borax method is eliminating the 

need of mercury and it is better for the environment then the mercury method. But the borax 

method seems to be effective with only certain types of ore. [15] 
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4 Result 

4.1 Relative advantage  

The mercury retort is a technique with several advantages compared to how many artisanal 

gold miners are handling the burning of amalgam today. The poorest artisanal gold miners, 

working with no machines but with only simple tools, seem to not be using mercury retorts at 

all.  

 

The advantages are according to the UNEP that the mercury vapours, the emissions to air, are 

largely eliminated and also that the mercury can be reused, which also according to UNEP is 

necessary to reduce the total use of mercury from ASGM in the world. Also damages to 

health can be decreased since the vapours will not be inhaled.  

 

Today some artisanal gold miners, who are not in the poorest communities in Chontales, use 

mercury retorts. But often it is used only if more than approximately 100 grams of gold 

amalgam is burned and some of the retorts are in bad condition and are leaking mercury 

vapours in the burning process. The people already using a mercury retort have a positive 

view on the mercury retort.  

 

The poorest artisanal gold miners were positive to save mercury and money, and there for 

were interested in trying mercury retort in their burning process. In this study the majority of 

the miners seem to think that the mercury is an expensive cost, so it is an advantage to use a 

mercury retort to save money and mercury. 

 

4.1.1 Construction and price of mercury retort 

It is possible to build a mercury retort from material bought for a low cost in Nicaragua. The 

components could be bought at the hardware store Sinsa cost 12.2 US$. 3 iron pipes, 0.5 

meter each, could be bought for the cost of 2.9 US$. The welding of three retorts could be 

made for the cost of 5.8 US$. The total cost was 20.9 US$. This means a possible price per 

mercury retort could be about 7 US$. The prices are presented in table 1.   

 

 
Table 1: Approximate costs of making a mercury retort in Nicaragua shown in US dollars.  

 

Components 

          

4,1 US$ 

 

Iron pipes 

          

1,0 US$ 

 

Welding 

          

1,9 US$ 

 

Cost per mercury retort 

          

7,0 US$ 
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The gold miners who are currently using mercury retort only when burning more than 100 g 

of amalgam, seems to be unsure of using the retort for smaller amounts despite health and 

environmental problems with the opinion of that it is to small amounts and also a question of 

time wasted on the process. One of the miners interviewed, Waldor Amir Obregón Garciá was 

told about Elivs Manuel Rostran´s test, and he got more positive to the idea of using mercury 

retort even with smaller amounts of amalgam when he heard about the money that could be 

saved. Elvis test showed that a substantial amount of money can be saved also when burning 

small amount such as 30 gram of gold amalgam. Waldor thought more miners should know 

about this information from Elvis. The test made by Elvis Manuel Rostran can be read about 

in chapter 2 Method, or in the interview in Appendix 3. 

 

A disadvantage is that mercury is still used within the mercury retort technique. But it is a 

technology that can be used to make the current extraction process less harmful until the day 

mercury will be forbidden to use. 

 

4.2 Compatibility 

The mercury retort technique seems to be consistent with the existing values, past 

experiences, and needs of the artisanal gold miners. The artisanal gold miners who all ready 

are using it think it is important to use a mercury retort, and most of them have the opinion 

that other would like to use it too. The miners who never had seen a mercury retort before 

were very interested to learn about the technique since it suite them in the way that it reduce 

their use of mercury and thereby also reduce the expenses. The interest they showed was 

significant. Since most of the artisanal gold miners are poor, the importance of saving money 

and reduce negative health issues are values that goes along with using mercury retort. It is 

also a very simple technique which also suits the artisanal gold miners work and practices 

today. Their past experience with damages from mercury also goes along with using mercury 

retort to reduce these affects. 

 

All the miners who have been interviewed during this project seem to be aware of different 

health and environmental effects from mercury but still they all use it. Some of them 

mentioned that it is their life and the situation is the way it is, it is their culture, and some says 

that all the miners are more or less contaminated so they see no reason to stop. 

 

This study suggests thru the interviews, that the gold miners who are all ready familiar with 

mercury retorts and already using them regularly or at some occasions are a bit richer medium 

scale gold miners and are not among the poorest artisanal gold miners. The interviews also 

suggest that the poorest artisanal gold miners did not know about mercury retort, but they 

were very interested to learn about and use it. 

 

The two groups of people that had never heard of mercury retort before was totally about 8 

people and they all seemed interested to try the introduced technology. They all listened to the 

explanation of why and how to use a mercury retort and after they could for them self 

describe how to use it to see they had understood it right. They also got the opportunity to mix 

lime powder with water and apply it on one of the retorts to practice. The lime powder mix 

can be used to seal the mercury retort at the screwed joints as an extra precaution against 

leakage of mercury vapours.  
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After the introduction the groups were given one of the retorts built in this project. Figure 7 is 

showing a demonstration for artisanal gold miners and also it shows one of the güiriseros 

putting lime and water mixture on a retort to practice.    

 

  
Figure 7: Demonstrations of a mercury retort made for two groups of artisanal gold miners in Santo 

Domingo.  [M] 

 

The woman in the red sweater in figure 7, Maria Esperanza Gonzalez, explained that in her 

working group no protection is used against mercury. She said rubber gloves are expensive 

and instead they buy food for the money they earn.   

 

The interviews suggest that most of the people would buy a retort for 7 US$. Even if only 30 

grams of amalgam is burned, as good as all the mercury in the amalgam, an amount of 15 

grams can be recovered and used again. These 15 grams has a value of approximately 6 US$ 

for the poorest güiriseros which means that only thru one or two burning process, depending 

on the amount of burnt amalgam, the money invested in the mercury retort has been paid 

back.  

 

It seems like, from the information gathered from the interviews, the price of the mercury 

depends on two factors, the amount that is bought and also the availability on the market. The 

mercury tends to be cheaper if it is bought in bigger quantities as in pounds than if it is bought 

in smaller amounts as ounces. For poorer artisanal gold miners, using only simple tools in 

their extraction, which does not use the same quantities, pays a higher price for the mercury 

per weight. These poorer miners are working along the river extracting gold from the earth 

along the river. For these people there is even more money to be saved, measured per weight 

used mercury, by using a mercury retort since their cost of mercury is higher per weight.  

 

  

4.3 Complexity 

The technique mercury retort is a good example of low-tech and is easy to build and use. It is 

a technology that fits well in developing countries because of its low complexity and it is easy 

to get the hold of the material to build a mercury retort in iron. The technique is easy to teach 

and it is simple to describe the benefits with this method. For those miners that got introduced 

how to use a mercury retort for the first time understood fast and were ready to use it next 

time they had an amalgam burning process.  
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The recommendations from UNEP to use vapour capture systems within ASGM has a 

potential to be implemented because of the advantage of the low complexity of the mercury 

retort. 

 

Elvis Manuel Rostran gave the advice to mix lime, about 0.05 – 0.1 litre, and some water and 

then apply this mixture around the joints that are screwed together of the mercury retort. This 

makes it even safer from letting mercury vapours come out. The lime powder could be bought 

in small shops in Santo Domingo. A small bag of lime that can be used at one burning 

occasion cost about 0.04 US$. The process to add lime mixture is very simple. 

 

Another advice from two of the gold miners, Guillermo Ayestas Guillén and Waldor Amir 

Obregón Garciá, was that it is better to have as few joints screwed together as possible. The 

prototypes that was discussed in the interviews in this project had two screw joints. To only 

have one joint with screw and the rest welded together minimize critical joints and potential 

leakage. The screw joint should preferably be at the top of the capsule of the retort, not in the 

bottom. This makes it easier to put the gold amalgam inside the retort.  

 

4.4 Trialability  

The current situation shows that the trialability is a limiting factor at the moment. The 

knowledge of the actual existents of this technology, especially among the poorest güiriseros 

is missing in Santo Domingo. Even if the medium scale güiriseros have the knowledge it does 

not reach the poorest güiriseros. Since four retorts were built at the time of this project, the 

trialability for some small scale miners were more easy since they was given a retort to try 

and continue to use if they were interested to do so.  

 

4.5 Observability 

The result can be seen from the first burning process since the recycled mercury is visible as it 

ends up in liquid form in a container with water. One example from this project is the case 

when Elivs Manuel Rostran tried out one of the retorts and gained back a reasonable amount 

of mercury after burning 30 grams of gold amalgam. This appeared to another of the persons 

who was interviewed, Waldor Amir Obregón Garciá, as a good example that more people, 

who does not use retorts for burning smaller amounts, should have seen and know about. 

Many güiriseros who burns amalgam under 100 grams over open fire seems to think this 

amount is too little to use a mercury retort for. Observability is a strong factor because the 

result of how much mercury is saved is shown immediately after the process with a mercury 

retort.  
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Figure 8 is showing how it can look like when Waldor Amir Obregón Garciá, one of the 

persons interviewed in this project, is working in a gold mine outside Santo Domingo. 

 

 

 
Figure 8: Waldor Amir Obregón Garciá is working in on of the gold mines in Santo Domingo. [20] 
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5 Discussion 
 

 

The technology mercury retort does not solve the problem with emissions of mercury in the 

ASGM sector, but it is a way to reduce the anthropogenic emissions of mercury until there are 

laws forbidding the use of mercury. The mercury retort is readily adopted unlike the borax 

method which demands more education and is not suitable for all types of ore. Despite this, 

borax should also be adopted before a prohibition of mercury. Since borax seems to be used in 

Siuna, north of Chontales and in Colombia, south of Chontales, there is probably a chance 

that the method also can be used in Chontales.  

 

Since the mercury retort can enclose all the vapours created when the amalgam is burned, 

both the health of the burner, his family and people in the community get less exposed and 

also the environment get less poisoned by using retort. The captured vapours get condensed 

and by this, the mercury will be reused, and also the total use of mercury will then decrease. 

This shows that UNEP´s recommendations of using vapour capture systems are positive and 

can help to reduce mercury emissions. It is positive that the situation can get less negative 

meanwhile the mercury is phased out. The opportunity to adopt mercury retort can there for 

not be taken away from the artisanal gold miners even if the mercury retort is forbidden in 

many industrial countries. 

 

The result from Roger´s five attributes shows that the mercury retort can be adopted by 

artisanal gold miners in Chontales due to the relative advantages the mercury retort has and 

due to how compatible it is to the existing values and needs. Since the complexity of the 

mercury retort is very low and anyone working with ASGM can use it, the mercury retort has 

also thru this attribute been shown to have a chance to be adopted. When it comes to 

observability the artisanal gold miners can see the result right after the burning process with a 

mercury retort and this also makes the mercury retort easy to get adopted in ASGM. Since the 

technology is easy to explain how and why to use it the Güiriseros in this study understood 

fast and wanted to use it. The biggest disadvantage right now seem to be the lack of 

information and knowledge about mercury retorts within the communities of the poorest 

güiriseros. A factor that works against the mercury retort being adopted is the trialability. 

Many güiriseros do not have access to the knowledge and information of retorts, and there by 

the technology is not used and spread. The consequence of this is that even if UNEP is 

recommending this technique, many people will not get the information of its existence and 

start using it. Another factor that can make it difficult for an adoption of mercury retort are 

habits and culture that might stop the spread of the technique. People tend often to do the way 

they have always been doing. This is why regulations are important to break the old bad 

habits. 

 

Expensive technology is seldom available for the poor in developing countries. This is why 

simple low-tech devices might be a part of the solutions to big problems and a step in the right 

direction to improve the situation and develop activities in a less harmful direction. The low-

tech mercury retort can there by make the ASGM in Chontales less polluting and less 

damaging to health thru capturing all the mercury vapours. 
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Even if the device mercury retort will not take away the mercury from the process, the 

consumption will decrease thru reuse of the mercury. The quality of the air in the working 

sites will get better when the high levels of mercury disappear. This is important to protect 

children and pregnant women who are especially vulnerable. 

 

The amounts of mercury emissions from ASGM to air, water and land all over the world are 

more than 1500 tons per year with significant environmental and health consequences. Of 

course the best thing would be to phase out the use of mercury and change the gold extraction 

processes to different mercury free technologies. It is very important to reduce the global 

emissions of mercury drastically to be able to reach a sustainable development. But since it 

seems to take some time before that point is reached, different actions has to be done to 

decrease the amount of mercury being used. The mercury vapours are a big part of the 

emissions of mercury, and many people are exposed for the vapours.  

 

By using the mercury retort less mercury vapour will be absorbed in the lungs of the 

güiriseros and also the people living and working in the same community. It will decrease 

some of the diseases and pollutions caused by the mercury vapour. Since the air around 

burning sites can be highly polluted with mercury vapours, often over 1.0 μg/m3, mercury 

retorts can reduce that high concentration since no vapours will be emitted into the 

atmosphere during the burning phase. Once mercury vapours are released into the air, it will 

be persistent in the environment. This is a major fact why to take action where ever possible 

in every step of the gold mining processes where mercury is included right now. If the ASGM 

continue the way it does today the consequences can be devastating. But hopefully the 

Minanmata treaty can be turning point and finally stop the anthropogenic emissions of 

mercury.  

 

It is stated and supported from UNEP to reduce mercury vapour emissions and the amount 

used mercury in the ASGM industry with for example vapour capture devices. This is very 

positive so that international projects can be made and be supported by great organisations. 

Until a mercury free ASGM industry is reached, damages have to be eliminated as much as 

possible, for example thru using mercury retorts and mercury free methods.   

  

The gold miners, the güiriseros in Santo Domingo, seem to be aware of different bad effects 

mercury causes on both environment and health. Despite this, all the güiriseros in Santo 

Domingo use mercury in the extraction of gold. The method is quick and easy and it has been 

a habit and a way for the people to work with mercury for about 70 years in their town. That 

is why international and national laws are needed to stop the trade of mercury and laws to 

forbid the use of mercury. New mercury free methods have to be introduced for the artisanal 

gold miners for two reasons, not only in Chontales, Nicaragua, but also in the rest of the 

world since this is a global environmental problem. The first reason is because of health and 

to protect the environment and the second is to give the güiriseros other methods as 

opportunities to be able to continue their work and not take the work away form these already 

poor people. Until the problem is solved projects to educate artisanal gold miners are 

important to make the process less dangerous. 
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It seems like the medium scale güiriseros had more knowledge about retorts. It confirms that 

knowledge is expensive and not many people have access to it. But the poorest güiriseros 

where interested to use a retort even for smaller amounts of amalgam. Even small amount of 

mercury are important for them to save, while the bit richer can handle the loss even if 

burning 100 grams of gold amalgam. The poorest güiriseros had an attitude where you could 

see the appreciation of new information and there was clearly a sign of how valuable they 

think new knowledge is. 

 

An interesting point of view from Waldor Amir Obregón Garciá was that more güiriseros 

should know about the money and mercury saved even from smaller burning processes with 

mercury retorts. He thought this would make more people use a mercury retort. An interesting 

thought is that the medium scale güiriseros can afford to lose smaller amounts of mercury at 

open fire burning processes, but for how long can people afford to lose their and their family’s 

health and destruction of the environment? 

 

The sector ASGM is a source of livelihood for approximately 15 million people worldwide, 

they are taking big risks working with mercury just to get money to survive and escape 

poverty. This risk could be reduced by using mercury retorts. Since 37% of the total global 

emissions of mercury to air come from ASGM, so theoretically 37% of the global mercury 

emissions to the atmosphere could be stopped with using retorts and other vapour capture 

devices. If these 37% could be captured, it could also be reused so the total amount of 

mercury use would decrease significantly.  

 

There material used to build the mercury retort could be bought in a hardware store in 

Managua, but there are also other possible ways to get material in iron. For example it is 

possible to use recycled material in iron from scrap-dealers for a beneficial price. In this way 

retorts may be even cheaper to build, and also bigger retorts for burning big amounts of gold 

amalgam can be built for a low price.  

 

Hopefully the technique mercury retort will continue to spread along the river where the 

enthusiastic güiriseros, who were positive to the technique, were working. Since there has 

been four mercury retorts that has been given to güiriseros during the time of this project, 

hopefully more people will see them and will get interested to learn about how to use them. 

  

Recommendations after this project is done are that more education should be made for the 

poorest güiriseros. More güiriseros should know about saving mercury and health thru using 

for example a mercury retort. Also more güiriseros should know about that even amalgam 

amounts of 100 grams or less should be burned in a mercury retort to decrease the negative 

effects and to save mercury and money. Education about different mercury free alternatives 

should be done, for example the borax method. Maria Esperanza Gonzalez was saying that 

they have to use the money for food and not protection against mercury, this is a very serious 

statement and no people should have to live this way. If these groups of people in the future 

could be able to use mercury free methods like borax as an example, there would not be any 

need to spend money on protection. In Nicaragua knowledge is expensive and many people 

do not have access to information how to improve their situation. The borax method is one of 

the mercury free methods, which may be the solution that is needed to reduce mercury 

emissions from ASGM in the long run. Another recommendation is to help medium scale 

gold miners to build bigger and well working mercury retorts to make sure bigger amounts of 

gold amalgam is burned without no leakage.  
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5.1 Conclusion 

The interviews in this study suggests that the poorest artisanal miners in Santo Domingo did 

not know about the technique mercury retort before the interviews. But they were very 

interested to try it and wanted to learn. The medium scale gold miners often use a retort for 

burning bigger amounts of amalgam. But many do not use it if it is less than 100 grams of 

amalgam. Most of the güiriseros who participated in the interviews said they would build a 

mercury retort for the cost of 7 US$. Mercury should be phased out from ASGM, but until it 

is done, mercury retort is a way to reduce the 727 tons of mercury which each year enters the 

atmosphere thru burning of gold amalgam. Other mercury free methods like borax should also 

be introduced. To build a mercury retort in Nicaragua is cheap and using it makes the process 

less polluting and less damaging to health. This study has shown that it is possible for the 

mercury retort to get adopted by artisanal gold miners in Chontales, but the limiting factor is 

information which prevent the technology to be adopted and spread. This study has also 

shown a tendency that if medium scale gold miners knew about the amounts of money they 

could save also by using the technology for less then 100 grams they might do so.  
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Appendix 1 
 

Glossary 

 

 

Anthropogenic – Effect caused by human, such as human impact on environment. 

 

ASGM – Artisanal and small scale gold mining. 

 

Biomagnification – When the concentration of a substance in an organism exceeds the 

background concentration such as when the increasing concentration of a substance, such as 

mercury, in organisms successively get higher in higher levels in food chains.  

 

Bolillos – A gold extraction process with a ball shaped rock where ore is crushed. The 

equipment is powered manually. 

 

Santo Domingo – A gold mining village in the province Chontales in Nicaragua. 

 

Güirisero – The denomination of the local artisanal gold miners in Nicaragua. 

 

Rastra – A low-tech grinding mill where ore is crushed. It is driven by an electric motor. 
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Appendix 2 
 

Questionnaire  

 

1. Do you know any effects on health and environment caused by mercury? 

2. Are you cautious when you are handling mercury? 

3. How much does the mercury cost?  

4. Is it an expensive cost? 

5. How much mercury do you use in one extraction process? 

6. How many extraction processes do you do in one week? 

7. Have you heard about or seen a mercury retort before? 

8. What advantages and disadvantages do you see with the technique mercury retort?   

9. Do you think other güiriseros would like to use a mercury retort? 

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros 

would have the willingness to pay 7 US$ for a mercury retort? 
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Appendix 3 

Interview with Elvis Manuel Rostran. 

Elvis Manuel Rostran is a medium scale gold miner, 39 years old, in Santo Domingo. The 

interview was made 2014-04-09. Elivs owns a place where they extract gold from sediment, 

or “lama” as they call it, other güiriseros can come here and rent his facilities and he also sells 

the service to burn gold amalgam. According to Elvis there are approximately 1000 güiriseros 

in the area of Santo Domingo. He also mentions that in Santo Domingo the amount of money 

the small scale gold extraction business generate is approximately 2 400 000 US$. He says the 

amount of extracted gold is 26-30 kg per month from small scale gold mining in Santo 

Domingo.  

 

 

1. Do you know any effects on health and environment caused by mercury? 

 

Answer: Yes for example intoxication. Then you feel nauseous and vomit. I have one 

experience in the past when I lost consciousness and was in the hospital for 4 days. One 

reason why people stay close to the burning process and get sick is because they are 

scared someone will take the gold. It is bad for the environment too of course, I have seen 

it my self. Trees are drying out and dies and plants and vegetables do not grow any more 

in the area where I work. 

 

2. Are you cautious when you are handling mercury? 

 

Answer: Yes, I clean my hands and I am using a syringe when I add mercury in processes. 

I also use rubber gloves. Other protections I use are a mask and a scarf which is moist; I 

use these over the mouth not to breathe in the mercury. When I wash the scarf I can see 

small amounts of mercury in the water.  

 

3. How much does the mercury cost? 

 

Answer: It depends, 6 months ago it was 6000 C$ per pound (233 US$), and now it is 

2500 C$ (97 US$). It was more expensive 6 months ago when the boarder to Honduras 

was closed and it was difficult to get a hold of mercury. 

 

4. Is it an expensive cost? 

 

Answer: It also depends; we use approximately 5 ponds mercury per 5 or 7 ton of ore. 

 

5. How much mercury do you use in one extraction process? 

 

Answer: It is different in different kinds of processes. 

 

6. How many extraction processes do you do in one week? 

 

Answer: We process between 5 and 7 ton ore per week. 
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7. Have you heard about or seen a mercury retort before? 

 

Answer: Yes, I use something similar; we call it “refugador”.  But when I was younger we 

did not use it. 

 

8. What advantages and disadvantages do you see with the technique mercury retort?  

  

Answer: If everyone used it, it would be better for health and environment. For example if 

I touch a spoon with my hands and have mercury on my skin and then someone else touch 

it, that person might ingest mercury. You have to be careful, sometimes people suddenly 

die here and they do not know why. No, I do not see any disadvantages with mercury 

retort.  

  

9. Do you think other güiriseros would like to use a mercury retort? 

 

Answer: No, I do not think so, because of the culture. In 70 years people here have 

worked the way they work and there is no law that says you have to use a mercury retort.   

 

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros would 

have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: Yes I would pay that price because I know it is important to use it. But I do not 

think other people would do the same, I think they do not put so much attention in these 

kinds of things.   

 

 

Since Elvis is all ready using mercury retort in his work, he was asked if he wanted to try one 

of the mercury retorts made for this project next time he would do a burning process. Elvis 

said yes, and he explained that he had about 30 gram of gold amalgam he would burn in the 

mercury retort until the next day we met again. He explained the amalgam was about 50% 

gold and 50% mercury. 

 

The next day I met up with Elvis he is pleased with the result of the mercury retort. He said 

the retort was working well and even if he was burning a small amount as 30 grams, there was 

about 15 grams of mercury that was recycled and could be used again. He also says the value 

of the recycled mercury is roughly 11 US$. 

 

He explained that if you want to be extra careful, you can take lime powder and mix it with 

water and then put this wet mix on the mercury retort on the outside and by this, seal it extra 

in the joints where it is screwed together. The lime, you can find in any small shop and 1 bag 

of lime for 1 process is 0.04 US$.  

 

 

 

As a thank you for all information and help with trying a mercury retort made thru this 

project, Elvis was given the retort he tried and approved as well working. 
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Appendix 4 

Interview with Maria Esperanza Gonzalez 

 

The interview was made 10-04-2014 in Santo Domingo. Maria Esperanza Gonzalez is 

working in a group of 4-5 people next to one of the small rivers in Santo Domingo. They take 

the earth from the riverbank by the shore and extract gold from it with mercury. They use 

simple equipment like different boards and pans, and only use manual work; they have no 

mechanical equipment like rastras. 

  

1. Do you know any effects on health and environment caused by mercury? 

 

Answer: Yes, it is contaminating the water. But we have no other possibility to work 

so we do this any way even if it is bad for environment. The mercury gives me allergic 

rashes on my skin and it gives me pain in my body. 

 

2. Are you cautious when you are handling mercury? 

 

Answer: No, I don not care. If I would buy protection as for example gloves, then I do 

not have any money for food. It is better to buy rice for the money.  

 

3. How much does the mercury cost? 

 

Answer: It is 300 $C (11.7 US$) per ounce (28.35 g). 

 

4. Is it an expensive cost? 

 

Answer: Yes, it is expensive for us.  

 

5. How much mercury do you use in one extraction process? 

 

Answer: We use ounce per week. 

 

6. How many extraction processes do you do in one week? 

Answer:  -  

 

7. Have you heard about or seen a mercury retort before? 

 

Answer: No, I have never seen one before.  

 

8. What advantages and disadvantages do you see with the technique mercury retort?   

Answer: I do not know, I have never tried it. 

 

Between question number 8 and 9, an explanation about the mercury retort is made, 

how and why to use it, and also a demonstration of what it looks like is done. 
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9. Do you think other güiriseros would like to use a mercury retort? 

Yes, I think it could be used by other güiriseros if you can reuse the mercury. 

 

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros 

would have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: Yes, I could pay 7 US$. We can see now how to use it, and we understand 

how it works. Now we have knowledge and people can start using it and continue to 

use it. This is how it works, you have to learn and see how things are working, and 

then other will use it too.  

 

 

 

 

After the interviews with Maria Esperanza Gonzalez and José Alexandro Lazo, their two 

working groups were given a mercury retort made thru this project as a thank you and also as 

a hope for the technique mercury retort to spread to other güiriseros along the river. 
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Appendix 5 

Interview with José Alexandro Lazo 

 

The interview with José Alexandro Lazo was made 10-04-2014 in Santo Domingo. 

José Alexandro Lazo works by the same river as Maria Esperanza Gonzalez, appendix 3, but 

in a different working group of about 4 people and further down the river. The group uses 

very simple tools and equipment to extract the gold from the earth of the riverbanks along the 

river. 

 

1. Do you know any effects on health and environment caused by mercury? 

 

Answer: Yes it is bad for the nature and it contaminate the water, it also kills the trees. 

When the water is contaminated, we get contaminated too.  

 

2. Are you cautious when you are handling mercury? 

 

No, I do not use protection. 

3. How much does the mercury cost? 

 

Answer: It costs about 300 $C (11.7 US$) per ounce. 

 

4. Is it an expensive cost? 

 

Answer: Yes, it is. 

 

5. How much mercury do you use in one extraction process? 

 

Answer: Our group use 1 ounce per week. 

 

6. How many extraction processes do you do in one week? 

 

Answer: Hard to answer. 

 

7. Have you heard about or seen a mercury retort before? 

 

Answer: No, I do not know what it is.  

 

8. What advantages and disadvantages do you see with the technique mercury retort? 

 

Answer: I can not answer this question.  

 

Between question number 8 and 9, a demonstration of what a mercury retort looks like 

is done and an explanation about the mercury retort, why and how to use it, is made. 

 

9. Do you think other güiriseros would like to use a mercury retort? 
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Answer: Yes, if they just know about it and get knowledge about how it works. We 

burn the amalgam every day, so maybe it is to small amounts? 

 

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros 

would have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: Yes, I would pay that price. Yes, I think others would too if they knew that it 

exists and if they would get the knowledge about how it works. It can be used by other 

güiriseros, working here along the river. 

 

 

After the interviews with José Alexandro Lazo and Maria Esperanza Gonzalez, their two 

working groups were given a mercury retort made thru this project as a thank you and also as 

a hope for the technique mercury retort to spread to other güiriseros along the river. 
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Appendix 6 

Interview with Juan Pablo Gonzalez 

 

The interview with Juan Pablo Gonzales was made 2014-04-10. Juan is working in Santo 

Domingo; he has his own business in the village. Here he rent out bolillos for others to use, 

bolillos is a kind of equipment to extract gold from crushed ore. He also sells the service to 

burn gold amalgam. 

  

1. Do you know any effects on health and environment caused by mercury? 

Answer: Yes, I know it is bad, but you do not see the effects directly. The mercury 

gives you nauseous and dizziness but also gives you spots and rashes on the skin and 

mental problems. In the nature the mercury goes to the atmosphere and it get caught in 

the rain and ends up in the drinking water and rivers. It makes the fish toxic.  

  

2. Are you cautious when you are handling mercury? 

 

I do not care about being cautious when I am handling or using mercury in the water. 

But when I am burning the amalgam I am using a mercury retort. 

 

3. How much does the mercury cost? 

 

It is about 2500 $C (97 US$) per pound. 

 

4. Is it an expensive cost? 

 

It can be expensive sometimes, it depends on how much you extract. You can also 

reusing mercury by cleaning it with detergent or nitric acid. 

 

5. How much mercury do you use in one extraction process? 

 

Answer: Hard to say, I use approximately 1 pound per 15 days. 

 

6. How many extraction processes do you do in one week? 

 

Answer: It is different time to time. 

 

7. Have you heard about or seen a mercury retort before? 

 

Yes, I am using it. 

 

8. What advantages and disadvantages do you see with the technique mercury retort? 

 

Answer: It is good because it returns the mercury so I can reuse it and I do not get 

contaminated by the vapours. I do not see any disadvantages. 

 

9. Do you think other güiriseros would like to use a mercury retort? 
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Most of the people who have business similar to mine have them. 

 

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros 

would have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: Yes, I would buy it. I bought mine for 500 $C (19.4 US$). For the price of 7 

US$ many people could buy and use them. 

 

 

At Juan Pablo Gonzales place where he has his business, Camilo Rostran is renting the 

Bolillos for the day. He was telling the following: 

 

“The people who do not use a mercury retort often use a mask or a scarf to cover the moth 

and nose. Other people in the same working place can leave the burning site while the burning 

process is made to avoid the vapour. People often think the amount they burn is too small to 

use a mercury retort. The situation is what it is; we are all in this business more or less 

contaminated with mercury. But it is our work and this is our life.” 
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Appendix 7 

Interview with Guillermo Ayestas Guillén 

 

The interview with Guillermo Ayestas Guillén was made 10-04-2014. Guillermo is the owner 

of a rastra in Santo Domingo. He has people working for him at his business.  

 

1. Do you know any effects on health and environment caused by mercury? 

 

Answer: Yes, you can loose hair, skin problems, rashes and you can loose your 

epidermis, the first layer of the skin. The person who previous were doing the same 

work as I do now, he was working here for 60 years. But in the end it got so bad that 

they had to amputate his legs at knee level. The damages were interior. Now, my 

doctor tells me I have to stop working here too, because I vomit blood.  

I know it is bad for the environment, the sediment which is the rest product from the 

extraction is in my backyard and it destroys the soil.  

 

2. Are you cautious when you are handling mercury? 

 

Answer: We say we care and we try, but actually the mercury is everywhere for 

example in our bodies, we absorb it any way. There is also something wrong with my 

mercury retort. It does not work very well. 

 

3. How much does the mercury cost? 

 

Answer: It is about 1 800 $C (70 US$) per pound right now. 

 

4. Is it an expensive cost? 

 

Answer: Yes, it is expensive.  

 

5. How much mercury do you use in one extraction process? 

 

Answer: It depends on the quantity I have to use. But for example in one week I use 

10 pounds of mercury.  

 

6. How many extraction processes do you do in one week? 

 

Answer: Here we can process 10 ton ore per 24 hour. 

 

7. Have you heard about or seen a mercury retort before? 

 

Answer: Yes, I use something similar. I made it my self. But it does not work, the 

vapour is leaking. The retort you are showing me looks good, but it would be better if 

it only had one joint with screw, and the rest welded together. Then there is just one 

place where the vapour could possibly come out. 

  

8. What advantages and disadvantages do you see with the technique mercury retort? 



37 

 

 

Answer: With a mercury retort I can reuse the mercury. I have to repair mine or make 

a new one. You have to care for health. I see no disadvantages in using a mercury 

retort. 

 

9. Do you think other güiriseros would like to use a mercury retort? 

 

Answer: Yes, because of the advantages of reusing the mercury. 

  

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros 

would have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: Yes, I would, and I am sure other güiriseros would too for such a low price.  

 

 

After the interview Guillermo was given a mercury retort made thru this project as a 

thank you since his retort did not functioned well. 
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Appendix 8 

Interview with Bayardo Halleslevens 

 

The interview with Bayardo Halleslevens was made 11-04-2014. Bayardo is working in the 

extraction process where ore is crushed and mercury is added. He is renting a place at a rastra. 

 

1.  Do you know any effects on health and environment caused by mercury? 

 

Answer: Yes, mercury causes inner damages in the body, for example the organs get 

damaged. People get problems with the lungs and they get contaminated. Mercury also 

causes renal dysfunction. It is not only the people living now that get affected; even 

the offspring for many generations will be affected by the mercury in our bodies. 

We grow crops for food, and we eat it. The crops contain mercury and we know about 

it, it is just that we do not know how much mercury there is. I do not know how much 

mercury I have in my body now.  

 

2. Are you cautious when you are handling mercury? 

 

Answer: No, I have it on my hands when I work. I am cleaning the mercury by filter it 

thru a scarf. You put the mercury inside the scarf and you twist it and filter the 

mercury thru the scarf. I only use a mercury retort if I burn more than 100 grams of 

amalgam. I am all ready contaminated, so why care. Everyone is more or less 

contaminated here.  

 

3. How much does the mercury cost? 

 

Answer: Good clean mercury is about 2500 $C (97 US$) per pound.  

 

4. Is it an expensive cost? 

 

Answer: Yes, but the price differs from time to time. Sometimes it cost more. 

 

5. How much mercury do you use in one extraction process? 

 

Answer: I use approximately 1 pound mercury per week in the grinding process and if 

I do the rastra process it is about 6 ounces per week.  

 

6. How many extraction processes do you do in one week? 

 

Answer: I stop the Molino process every 10 days, and then I start a new process. 

 

7. Have you heard about or seen a mercury retort before? 

Answer: Yes, I have. 

 

8. What advantages and disadvantages do you see with the technique mercury retort? 
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Answer: It is good because it reduce the contamination rate of people and nature. But I 

would not use a small one for less then 100 grams. I have heard about a new law that 

maybe is coming, it will forbid mercury. I do not know if the law will work here, it 

will be hard to change the mind of people here. I have heard that in Colombia people 

use borax in the extraction process instead of mercury. I have also heard some people 

use borax in Siuna, a gold mining town more north in Nicaragua. 

 

9. Do you think other güiriseros would like to use a mercury retort? 

 

Answer: No, I do not think so, because of cultural reasons. They will just continue do 

the same way they do now. The people here are very stubborn and do not want to 

change. 

 

10. Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros 

would have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: Yes, for that price I think people who want to use it would buy it. But for me 

that mercury retort you show me is for 100 grams, so I am not interested. It also 

depends on the time; maybe if I had time I would use it. 
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Appendix 9 

Interview with Waldor Amir Obregón Garciá 

 

The interview with Waldor Amir Obregón Garciá, 22 years old, was made 11-04-2014 in 

Santo Domingo. 

 

Waldor is working in a gold mine about 25 minutes travel from Santo Domingo. 

He is working there in a group of 5 people. To extract the gold from the ore they rent a rastra.  

 

Since Waldor is working in the gold mine and not in the extraction process with mercury, the 

interview is not following the questionnaire like the other interviews for this project.  

 

 Have you heard about or seen a mercury retort before? 

 

Answer: Yes, but we do not have one. I have heard they are too expensive. Our group sells the 

amalgam, and the one who buys it is the one who burns the amalgam. But if we had one we 

would probably use it. But we would not use a mercury retort for amounts less then 100 

grams of amalgam. On mercury retorts it is better to have as few screwed joints as possible to 

reduce the amounts of places where the vapour can escape. 

 

 Elvis Manuel Rostran tried one of the mercury retorts made for this project. Do you know 

him? 

 

Answer: Yes, I know who he is.  

 

 Elvis tried a retort with a capacity of 150-200 grams, and he burned 30 grams of gold 

amalgam. The mercury he got back after the process was about 15 grams which has a value of 

approximately 300 $C (11 US$). What is your reflection on that? 

 

Answer: When I now know about the test Elvis did, I have new knowledge. I think if more 

people working with gold extraction knew about Elvis result, more people would use it also 

for smaller amounts as 100 grams because they would know they can save money. 

But there is another view too, if the amounts of amalgam are too small, the gold in the end 

will pay for the loss of the mercury.   

  

 Do you think other güiriseros would like to use a mercury retort? 

 

Answer: Yes, if they knew about the money they would save and knew about Elvis test, but 

otherwise no, not for small amounts anyway.  

 

 Would you pay 7 US$ to build a mercury retort? And do you think other güiriseros would 

have the willingness to pay 7 US$ for a mercury retort? 

 

Answer: It depends on the material, the quality and the capacity of the mercury retort. But if I 

had one like the one you show me we would use it, because now I know money could be 

saved even for small amounts of amalgam.  
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As a thank you after the interview Waldor was given one of the retorts made thru this project 

so his working group can burn smaller amounts of amalgam without getting exposed to 

mercury vapours. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


