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EXPLOITATION OF THE NKAMOUNA COBALT ORE 
 

INFORMATION AND SENSITISATION CAMPAIGN 
 
In may 2006, in Yaounde, Bertoua, Lomié, during the public restitution of the preliminary 
Environmental and social Impact Studies of the Cobalt-Nickel project by GEOVIC 
CAMEROON PL .The major preoccupations of the public were related to: 

- The  potential effects of  Cobalt on human health in the exploitation zone,  
- Fear of the presumed radioactivity of Cobalt 
- The beneficial aspects of the mining activity. 

 
In order to better inform and sensitize the Cameroonian society in general and the 

people of the locality of Lomié in particular, a multidisciplinary team of experts coordinated 
by the divisional delegate of industry, mines and technological development for the Upper 
Nyong carried out a series of activities related to the Nkamouna ore exploitation from may 
25th to June 30th 2006. This team comprised:  

 
Mr SIMO Emmanuel, Mining Geologist, Divisional Delegate of Industry, Mines and 
Technologic development for the Upper Nyong. 
Mobile: +237 777 66 69, Email: simoema02@yahoo.fr 
 
Pr NJOPWOUO Daniel, Chemists, Head of the Department of Inorganic Chemistry, Faculty 
of Science, University of Yaounde I. 
Mobile: +237 9874456, Email: dnjop@yahoo.fr 
 
Pr KABEYENE Beyala Véronique, Geologist, Surface geochemist, Head of the Department 
of Biological Sciences, Higher Teachers Training College, University of Yaounde I. 
Mobile: +237 7045001, Email: rkamgang@uycdc.uninet.cm 
 
Pr NJOYA Oudou, Hepato gastro-enterologist, Socio-medical Center University of Yaounde 
II, Soa. 
Mobile: +237 9811717, Email: oudou_nj@yahoo.fr 
 
Mr NIA Paul, Hydrologist, Hydrogeochemist, Researcher, Head of the laboratory of Water 
analysis, Geological and Mining Research Institute. 
Mobile: +237 7594750, Email: niapaul2000@yahoo.fr 
 
Mr KAMGUEM Dieudonné, Agro forestry Engineer, Chief of service at the Ministry of 
Environment and Nature.  
Mobile: +237 7554409, Email: dkamguem@yahoo.fr 
 
The mission of this team was achieved through: 

- Visits at the Nkamouna site  
- Radioactive measurements in the deposit, neighboring villages to the site, Lomié 

and Abong-Mbang. 
- Assessment of the present health status of populations through a statistic study of 

patients in health centers, dispensaries, hospital and through free medical 
consultations. 

- Conception, production and distribution of handouts with information related to 
Cobalt. 
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- Public conferences, true communication and exchange sessions uniting experts, 
administrative authorities, traditional leaders, religious leaders, locally-based 
NGOs, and the populations of Lomié, Zoulabot, Ngola, Kongo and Echiambor. 

The present report of activities does not only contain scientific information relative to 
Cobalt transmitted to populations, but also the report of the information and sensitization 
campaign held  by experts from June 23rd to 26th 2006 in Lomié. 
 

I COBALT: GENERAL FACTS 
 
1- Definitions and fundamental properties of cobalt 
 Cobalt is a chemical element of symbol Co. it is metallic and greyish white and it was 
discovered by the Swedish chemist George Brandt in 1735; It derives its name from Kobolt, 
the name of one of the mysteries of Germany.  On the periodic table of elements, the atomic 
number of Co is 27 and the mass number is 59 (27 protons + 32 neutrons). It appears in the 
fourth period, between iron and nickel, among which it forms the first triad of group VIIIA of 
the transition elements. Its mass number is equal to 58.933g.mol-1. It is a ferromagnetic metal 
up to 11500C, and it is malleable and ductile. Its other physico-chemical properties, compared 
to those of iron and nickel, are assembled on the table below 
 
Table1: physico-chemical constants of cobalt. 
 

Value Property 
cobalt iron nickel 

Electronegativity (Alled and Rochow) 1,70 1,64 1,75 
Electronegativity (Pauling) 1,88 1,83 1,91 
Atomic mass (u.m.a) 58,93 55,85 58,71 
Volumic mass (g.cm-3) 8,90 7,86 8,90 
Atomic radius (�) 1,25 1,26 1,25 
Oxidation state (most stable) 2 ; 3 2 ; 3 2 ; 3 
Ionic radius for  M2+      (Å)             0,74 0,76 0,72 
Ionic radius for  M3+   (Å)                            0,63 0,64 0,62 
Ionization potential for Ionic radius for 
M2+ (Volts) 

17,05 16,18 18,15 

Ionization potential for Ionic radius for 
M3+ (Volts) 

33,49 30,64 36,16 

Crystallization system H.C. (Co�)   

(a = 2,50 Å; c 
= 4,07Å)  

C.F.C. (Co�) 

 (a = 3,55 Å) 

C.I. (Fe�) ; 
C.F.C. (Fe�) 

  C.F.C.  

  (a = 3,52 Å) 

Transformation temperature � � �  (0C) � 430-500    
� 350-500 

� � � : 911 
� � � :1392 

 

Melting temperature (0C) 1495 1536 1453 
Boiling temperature (0C) 2595 3000 2730 
Source : M. Garric. Chimie générale, Dunod, 3e éd., 1983, 432p 
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2- Natural occurrence and form in the ore   
Cobalt shows a very little abundance in the earth crust where its average content is of 

the order of 10 mg/kg, that is 10 ppm. It does not occur in native form ; it is often found in 
relatively high concentrations, associated with copper (Cu), nickel (Ni), iron (Fe), Manganese 
(Mn), antimony (Sb), bismuth (Bi), oxides (asbolane, (Co,Ni)O,2MnO2, 4H2O…), arsenide 
(smaltine, CoAs…), sulphides (linnelide, (CoNiFe)S4 ; Jaipurite, CoS…), thioasenides 
(Cobaltine, CoAsS…), sulphate (bieberite, CoSO4.7H2O) < carbonates (sphecocobaltite, 
CoCO3...)… Cobalt is also present in meteorites (fragments of celestial bodies that fall on the 
surface of the earth). 
 The cobalt in Nkamouna is associated with nickel and manganese in the oxide mineral 
called asbolane (Co,Ni)O,2MnO2, nH2O…), 
 
3- Nuclear and radioactive properties of cobalt 
 
  3.1- general definition of radioactivity 
            Radioactivity is the property of some unstable atomic nuclei to be transformed into 
one or more nuclei of other elements, and to emit heat and high energy radiating particles 
during the transformation. The most frequently emitted particles are the alpha, (helium 
nucleus), the beta (constituted by electrons, 8

-- or positons, 8
+) and gamma, � (photon = 

electromagnetic radiations, similar to x-rays, though more highly penetrating). 
The nuclei instability might be as a result of : 
- a high excess of neutrons ; those neutrons are then converted to protons (that remain inside 
the nucleus) and to electrons which are emitted in the form of 8- Particles. 
- a neutron deficiency ; the neutron therefore emits a positon, 8

+ and develops a negative 
charge . A proton then traps an electron at the peripheral cortex and becomes a neutron. 
Generally the stable nuclei are those whose mass number is not so small or so large. Their 
mass number A varies between 20 and 190. 

The radioactive radiations have the property of ionizing any surrounding gas atoms ; 
the irradiation of living organism by those radiations have more or less harmful effects 
depending on the dose received and on the type of radiation involved. In effect, alpha particles 
have a low penetrating power and can be stopped by a sheet of paper. Beta particles are 
penetrative and are electrically charged; an aluminum sheet will stop them. Finally, gamma 
rays are very energetic and very penetrating, but are not electrically charged; they need 
several centimeters of lead to stop them (note that X-rays can be stopped by a sheet of lead of 
a few millimeters in length). 
 
 3.2- Natural and artificial radioactivity 

 
On the radioactivity point of view, there exist two types of radio-elements or radio-

isotopes: those that are naturally radioactive and those which are provoked artificially. For the 
latter case, the radioactivity is said to be artificial. 
 
  3.2.1- Natural radio-isotopes 

 
During the formation of the earth, about some five billion years ago, matter was composed 

of stable and unstable atoms. But since then, the majority of the unstable atoms have 
undergone radioactive disintegration and a greater part of them have attained stability. 
However, there still exist some natural radioactive atoms: 
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- Radio-isotopes marked by a very long half-life like uranium 238 (4.5 billion years) 
and potassium 40 (1.3 billion years). They have not yet had enough time to undergo 
complete disintegration since the time they were created ; 

- radioactive descendants of the previous ones like radium 226 which is permanently 
regenerated after the disintegration of uranium 238. Radium 226 undergoes slow 
transformation into a gas, radon 222, which is in turn radioactive. 

- The radioisotopes created by the action of cosmic radiations on certain atomic nuclei. 
It is the case, for example, of carbon 14 which is permanently being synthesized in the 
atmosphere. 

    These natural radioactive elements are widespread all over the planet, in the atmosphere 
(carbon 14, radon 222), in the earth crust (uranium 238 and uranium 235, radium 226…) and 
in human meals (potassium 40). This is why everything that surrounds us is radioactive. Since 
the beginning of time, the earth and all its living things are plunged into a veritable pool of 
radioactivity. It was only recently (a hundred years ago) that man discovered, thanks to the 
works of Henri Becquerel the radioactive atmosphere under which he has been living. 
 Numerous works have enabled to count and to organize the terms of the three great 
radioactive families, basing attention on the study of radiations emitted by radioactive 
substances, on one hand, on their disintegration kinetics on the other hand and finally on their 
chemical properties which can be arranged into three groups (families) of natural radioactive 
isotopes 
 The first family is the uranium family. It encompasses 18 isotopes obtained from 
successive disintegrations of uranium 238, among others like radium 226, radon 222, astate 
218, polonium 210 and radium G 206, term of disintegrations and stable isotope with the 
same mass number as that of lead 206. 
 The second family is that of thorium ; it groups 12 isotopes obtained by successive 
disintegrations of thorium 232, among others like thoron 220 and thorium D 208, end of 
disintegrations of disintegrations and stable isotope with the same mass number as that of lead 
208. 
 The third family is that of actino-uranium ; it  comprises 17 isotopes obtained from the 
successive disintegrations of actino-uranium 235, among which are others like protactinium 
231, actinium 227, l’actinon 219, astate 219,  astate 215  and actinium G 207 that marks the 
end of disintegrations and is a stable isotope with an identical mass number like lead 207. 
 
 3.2.2 – Artificial radio-isotopes 

 
The production of artificial radio-isotopes is performed with the aid of a cyclotron or a 

nuclear reactor and it enhances numerous applications.  Certain radio-isotopes can also be 
used as a source of radiation for gamma radiographies (or gammagraphies) or as a source of 
energy for radiotherapy or for industrial applications. Such sources are currently used in 
medicine and in the industry. Other artificial radio-isotopes are created in nuclear reactors. 
Others are useless to man an constitute what is generally termed nuclear wastes. Because the 
latter are highly radioactive, they have to be isolated from man and should be constantly 
monitored. 
 
   3.3 Units of measuring radioactivity 
  

The main units used for the measurement of the degree radioactivity differ according 
to the radioactive matter, by the energy received by the matter irradiated or of the biological 
damage on the living tissues irradiated. These units are shown on table II below: 
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Table II : radioactivity units 
 
Size Units Equivalence Definitions 

Bequerel (Bq) Activity 
Curie (Ci) 

1Ci = 37 
billions Bq 

Measurement of the 
number of disintegrations 
per second in the 
radioactive matter 

Gray (Gy) 1 Gy = 100  rd  Dose absorbed 
Rad (rd) 1 rd = 1/100 Gy 

Measurement of the energy 
received by the irradiated  
matter per unit of mass 

Sievert (Sv) 1Sv = 100 Rem Equivalent dose 
Röntgen equivalent 
man (Rem) 

1Rem = 1/100 
Sv 

Measurement of the 
biological damage on the 
living tissues irradiated ( 
Cumulated dose from 
irradiation continue during 
the year.) 

Gray per hour (Gy/h 
or Gy h. -1 ) 

1Gy/h= 100rd/h Debit dose absorbed 

Rad per hour (rd/h or  
rd h. -1 ) 

1rd/h = 1/100 
Gy/h 

Quantity o the energy 
received by the irradiated 
matter per unit of mass per 
unit of time  

Sievert per hour 
(Sv/h or  Sv h. -1  

1Sv/h=100 
Rem/h 

Debit equivalent dose 

Rem per hour 
(Rem/h or Re .m h-1  

1Rem/h = 1/100 
Sv/h 

Biological damage s 
caused by live tissue 
irradiated  per unit of time 

 
 
3.4- Radioactivity of Cobalt 
 
 3.4.1. Isotopes of cobalt 
 
Cobalt possesses 19 isotopes with only one natural. The main ones appear on table III below 
 
Table III : Principal isotopes of cobalt. 
   

Isotope Atomic mass  Z 
(protons) 

A 
(Nucleons) 

A – Z 
(Neutrons) 

Terrestrial abundance 

27
56

Co  
55,940 27 56 29 0 %   (artificial) 

27
57

Co  
56,936 27 57 30 0 %  (artificial) 

27
58

Co  
57,936 27 58 31 0 %  (artificial) 

27
59

Co  
58,933 27 59 32 100 %  (naturel) 

27
60

Co  
59,934 27 60 33 0 %  (artificial) 

27
61

Co  
61,000 27 61 34 0 %  (artificial) 
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 3.4.2- Cobalt 59 or natural cobalt 
 
 It is noticed that cobalt does not appear in any of the three families of naturally 
radioactive elements described in section 3.3.1.natural cobalt (cobalt 59) is thus not 
radioactive. This is scientifically proven in the case of the cobalt of Nkamouma. In effect, 
measurements of radioactivity performed from the  08th to the 12th of June 2006  in the pits of 
the ore deposits and in the neighboring villages gave an average debit dose value of 0.3 
mSv/year or 0.03 R/year, which is much lower than the international (1mSv/year) and 
national regulations (5R/year)  (see appendix 1 and 2). 
 Of the 19 isotopes of cobalt, only cobalt 59 (natural cobalt) is stable and non-
radioactive. The main isotopes, which are absent in the crust and shown on table II (paragraph 
3) are radioactive. Apart from cobalt 60, with a half-life of 5.3 years, the half-lives of the 
other isotopes seldom go beyond 300 days. 
 
 3.4.3- Cobalt 60 or radioactive cobalt 
 
Cobalt 60 is a radioactive isotope derived from cobalt 59. Its mass number is A = 60. It does 
not occur in nature. Cobalt 60 is obtained by exposure of stable nuclei of cobalt 59 to neutrons 
within a reactor, and allowing it there for a period of about one year. Within this period, the 
atoms of cobalt 59 absorb enough neutrons and become cobalt 60, an unstable and radioactive 
isotope.  
 Because of the heavy load of neutrons, the unstable nucleus of cobalt 60 is subjected 
to a disintegration reaction of �- and is transformed to nickel 60 which is found in an exciting 
state. Nickel 60 emit two gamma ray to be found in the fundamental state which is stable.  

The reaction chain is summarised as follows: 

Production of cobalt 60 ( )27
60

Co  in the nuclear reactor. 
 

 27
59

0
1

27
60

Co n Co+ fi  
 

Disintegration of cobalt 60 ( )27
60

Co  to nickel 60  ( )28
60

Ni
*

  

27
60

28
60

1
0

Co Ni efi + -

*
 

 
Transformation of nickel in the excited state to stable nickel with the emission of two 
gamma rays 
 

28
60

28
60 2Ni Ni

* fi + g
 

 
 Cobalt 60 has a half-life of 5.27 years, that is, the period required for it to diminish by 
half of its initial value. This short lifespan of cobalt 60 compared to the age of the earth (about 
5 billion years) clearly explains why the unstable isotope is naturally unavailable. 
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Cobalt 60 is a first choice radio-isotope for numerous beneficial applications, 
especially in the medical field (treatment of some forms of cancer), in the food industry 
(sterilization of food substances, prolongation of their expiring dates, improvement of their 
physico-chemical properties and their hygienic conditions), it is therefore not a radioactive 
waste in the nuclear industry. It is a radio-element which is intentionally synthesized in a 
reactor so as to be used for several purposes.  
 
4 – Cobalt in the environment 
 
 4.1 – Cobalt in the soil and in plants 
 
 Cobalt is not held in the atmosphere. In the soil, the oxides of manganese and clay 
rapidly absorb cobalt. This phenomenon of absorption makes cobalt not to move in the 
soluble form in the soil. The pH of soil plays an essential role in the absorption of cobalt. That 
is, it is more important in basic soils than in acidic soils. 
 These world’s average of cobalt in the soil (first 50 centimeters) is form 8 ppm. It can 
reach 16 to 6450ppm  in soils neighbouring cobalt.mines. 
 The absorption of cobalt by plants depends on the content of the soil. If the cobalt in 
the soil has a concentration of less than 40 ppm, its toxicity for plants is negligible. Generally, 
it is less toxic than other heavy metals to which it is often associated. Vegetables absorb more 
cobalt than other plants like tubers. It is important to say that , even where the top soil is rich 
in cobalt, it is difficult to absorb substantial quantities of  cobalt in edible vegetables found 
there, for cobalt is never found in high concentration in plants; its content in vegetables is 
rarely  more than 1ppm. Other foods contain cobalt in limited quantities. This last one is 
necessary in minute quantities for the health of animals and that of mankind. But if it goes 
beyond the acceptable rates, it becomes harmful. 
 

The content abnormally high in cobalt can only be found in environments of human 
activities such as: 

- exploitation of a cobalt deposit 
- To setting up of a production industry and the utilization of chemical products based 

on cobalt. 
- The disposal of thermal waste    
- The smoke from thermal engines 
- Bush fires 
- Combustion of carbon 
 These anomalies can also be found during: 
- Erosion of soils rich in cobalt, laundry with rain water 
- Volcanic eruption 
- Violent winds 
 

4.2- Cobalt in water and in the air 
 

 The general concentrations of cobalt are : 
- air : 0.4 to 2µg/m3  
- shallow  water and sea water : 0.1 to 5 µg/m3 

Cobalt is insoluble in cold and hot water. In rivers, lakes, estuaries or marine water, cobalt is 
absorbed in great quantities by sediments in the bedrock of the water floor. We also find it 
precipitated in carbonate or hydroxide , or in the oxides of minerals present . Absorption or 
complication with these humic substances is equally possible, but depend on environmental 
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factors such as the pH. The pH of the milieu therefore, has an influence on the special 
distribution of cobalt.  

The higher the pH, the more complex the cobalt, particularly with carbonates 
depending on free cobalt. Acidic soil favours cobalt in the free state. The presence of organic 
pollutants in aquatic milieu equally modifies the spatial distribution of cobalt: the quantities of 
cobalt absorbed on sediments reduce in favour of cobalt mixture and of precipitated cobalt or 
co-precipitated when the concentration in organic matter is augmented. From hydro sanitary 
and statistics studies carried out in the USA, it was shown that there is no co-relation between 
the presence of cobalt in water and human death resulting from cancer. In the average dose, 
acute toxic action is limited. In high dose, the symptoms are characterized by vomiting, 
diarrhoea with albumin and at times anal. Always, the susceptible quantity to be absorbed in 
water (10 to 15mg of cobalt sulphate per day) was for less than the therapeutic doses used 
(300mg per day) without a toxic effect on the mycelium.  
 
5- Some domains of the use of cobalt 
 

 The domains of the use of cobalt are very numerous, as compared to those of nickel. 
Below are some areas where Cameroon can derive some benefits in the case of exploitation 
of the Lomié deposits 
 

Animal food 
Video camera 
Photographic camera 
Cells  
Batteries (hybrid electric 
vehicles) 
Pigments (paint) 
Dyes (ceramics and glass) 
Cell phones 
Automobile industry 
Cutting utensils 
Electrical appliances 

Acoustic machines 
Heating elements 
High temperature 
magnets. 
Petrochemical fertilizer 
Telecommunication 
Electrical transformers 
Metallurgic industries 
Prostheses industry 
Medical imagery   
Plant food additives  
Precise balances  

Paper industry 
Aeronautic industry  
Permanent magnets 
Heat collector for the 
production of      solar energy 
X-ray production 
Laptop computers 
Plastic industry 

  
6- Producing countries 
 

Table IV : Producing countries of Cobalt (survey, mineral commodity summaries, January 
2004) 
 

Countries Production (in metric tons) Reserve (in metric tons) 
DRC 10000 3400000 
Zambia 12000 270000 
Australia 6600 1500000 
Russia 5000 250000 
Canada 4700 90000 
Cuba 3200 1000000 
New Caledonia 1400 230000 
Others 4000 255000 
Cameroon ? ? 
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II COBALT IN CAMEROON: THE CASE OF NKAMOUNA 

 
The first indices of ultra basic rocks were mentioned for the first time in a presentation 

of the French Academy of Sciences in Paris on August 27 1951. in this paper, Edmond Bruet 
signaled the existence of serpentinised peridotites 80 km south of Lomié. In the present state 
of explorations, this index can be identified with the Kondong ultra basic massive. 

 
These indices were to be omitted latter during the establishment of the first geologic 

maps of Cameroon, notably the geologic survey map of Abong-MBang west (1/500 000), 
which covers the region of Lomié. 

 
From 1980 – 1987, within the framework of an inventory of the mining potential of 

South East Cameroon, a stream sediment geochemical prospection campaign had evidence the 
ultrabasic massives of Kongo, Mang North, Mang South, Messea and Kondong. 

 
The Nkamouna massive, the extreme portion of the Kongo massive situated some 13 

km north of the Kongo village has been the object of important mining studies. Results from 
these studies reveal metaliferous concentrations of Cobalt, Nickel and Manganese in the mid 
zone of the alteration profile developed on serpentinites.  

From 1995 till now, within the framework of a prospection permit, research permit, a 
mining convention and an exploitation license issued to GEOVIC Cameroon by the 
Cameroon government, this company has embarked on the study of this important mining 
index and has evidenced one of the world’s most important Cobalt deposits. 
 

1) Geology and mineralization 
 

In the Nkamouna area, some 1400 boreholes and 16 000 chemical analysis were made, and 
revealed that:  

• The alteration profile developed on serpentinite consists of three sub horizontal 
lithologic units, easily distinguishable on the field. These units are:  

 
o An upper clay unit, generally sterile, poor in Cobalt, Nickel and 

Manganese mineralisations. 
 
o A concretionned ferruginous unit, whose base at times contains 

manganesiferous and aluminous concretions. This represents the zone of 
highest grade of Cobalt mineralizations. 

 
o A lower dark colored clay unit, presenting a discontinuous foliation 

inherited from the serpentinite structure. The prospection depth in the 
boreholes is limited in this unit by the presence of a water sheet. 

 
• The lower clay unit bears about 80 % of Cobalt mineralizations 
• The mean cobalt and nickel contents are respectively 0.2 % and 0.8 %. 
• Mineralization occurs in the median portion of the profile, above the water sheet, 

and at a depth of 14m. 
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2) Reference radioactive level of the Nkamouna Ni-Co deposit. 
 
A scientific team led by the divisional delegate of Industry, Mines and Technological 

Development for the Upper Nyong visited the Nkamouna Co-Ni ore deposit from June 8th to 
12th 2006. The aim of this mission was to measure the reference radioactive level of the site.  

 
2.1 - Apparatus used 
 

A Radiometer and a Scintillometer whose characteristics are listed in table 1 below were used.  
 
Table V: characteristics of radioactivity measurement devices used 
 
 Scintillometer Radiometer 
Type SPP2 Graetz X 5 DE 
Radiation detected  (gamma)  (gamma) 
Energy range  45 KeV -1.3 KeV 
Measured parameter  Output dose Output dose 
Measurement range 0 – 50�Sv/h 0 – 20�Sv/h 
Detection limits 0.013�Sv/h 0.06�Sv/h 
 
 
The last control for the proper 
functioning of the Graetz X5 DE 
radiometer by an expert from the 
International Atomic Energy Agency 
(IAEA) was on April 30th 2003. 
A sample of radioactive Thorium (TS-3) 
was used to verify the compatibility of 
results produced by the two instruments. 
This sample was subjected to the same 
measurement conditions and the results 
obtained were:  
 

• Graetz X DE: 2.45�Sv/h 
(electronic reading) 

 
• SPP2: 570 counts/s 

(analogical display and reading in a table) thus0.26mRem/h (conversion 
using tables) and 0.26mRem/h = 2.6 �Sv/h. 

The two values differ by 0.15�Sv/h , a 6% difference. This difference is practically 
acceptable. The two instruments can be said to give compatible results. 

However, considering the detection limits of the SPP2 (0.013�Sv/h), it is preferable 
that this instrument be used for the measurement of low intensity radioactivity. 

 
 
2.2-Field measurements 

2.2.1-Measurements in some neighboring localities 
These measurements were performed some localities around the site and at precise 

locations in the Upper Nyong division. The SPP2 was used for these measurements because 

 
From left to right, we have: Radiometer, sample of 

radioactive thorium and scintillometer SPP2 
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of its high sensitivity for low debit dose. Results of this radiometric survey are listed in table 
VI below. 
 
 SPP2 (� Sv/h.) Graetz X 5 

DE (� Sv/h.) 
Lomié 0.17 0.06 
Eschiambor 0.12 0.06 
Kongo 0.12 0.06 
   
Ngola 0.12 0.06 
Abong-
Mbang 

0.17 0.06 

 
 

These results show that the 
atmospheric gamma radiation in the 
region is very low. The average debit 
dose is 0.12 � Sv/h. The values 
obtained with the Graetz X 5DE are 
constant and equal to the detection 
limit of this instrument. Variations 
noticed in the values obtained with the 
SPP2 are essentially due to 
fluctuations encountered during the 
counting. These fluctuations can be 
accounted for by the hazardous nature 
of radioactivity, and also by the 
principle of the counting system. From 
these measurements, it can be deduced 
that the encompassing radioactivity 
level is constant in the region. 
 

2.2.2- measurements on the 
site 

 
The aim of these site measurements is 
to determine the atmospheric gamma 
radiation level at depth. The results of 
the measurements performed with the 
SPP2 are presented in appendix  1 & 2. 

Derived values of annual debit 
dose are comparable to the national 
and international limits. The nationally 
accepted limits are contained in decree 
n° 83/410 of August 24 1983 (table3). 
International norms are contained in 
the Basic Security Standard n° 115 of 
the IAEA. 

 
 

 
Measurement of radioactivity on the Nkamouna deposit 

 
Measurement of radioactivity in the exploration pit 

prospection  


