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Abstract

Brazil is actually the only country in Latin America that design and manufacture nucleonic gauges in
industrial scale for internal market and export. There are some local companies that manufacture or assemble
simple first generation nucleonic gauges for density, level and thickness gauges for pulp and paper industry,
metallurgy and mineral ore processing and beverage packaging. There is apparently a market saturation due to
economic crisis, public concern and licence procedures.

1. INTRODUCTION

There are, presently, 256 industrial installations registered in the "Comissao Nacional de
Energia Nuclear — CNEN" as active users of nucleonic gauges, mostly from pulp and paper
industry, mining and metallurgy, and beverage packaging. Five or six local companies
construct and/or assemble density, level and thickness/area-weight nuclear gauges, most of
them using know-how from foreign manufacturers.

Along the last two years there was a noticeable saturation of the market, concomitantly with
the decrease of the industrial growing and, (in some cases), with the significant reduction of
the demand of such applications originated initially by the necessity to satisfy the ISO 9000
requirements for quality certification.

The introduction of NCS in industry faces growing difficulties due to the high conventional
technology competition, to public concern against radioactive materials, and licence
procedures.

The Brazil and Latin America market is quite large for wider use of nucleonic gauges in
industry. Looking into the trends in industrialisation of developing countries in the Region,
there is evidence that nucleonic gauge technology will continue to play an important role in
industry for many years to come. The national capability and infrastructure exists for
extending further this technology. More should be done for public acceptance and end users
awareness on safety and benefit of the technology.

2. INDUSTRIAL APPLICATION OF NUCLEAR GAUGES IN LATIN AMERICA

The first nucleonic gauges were installed by the end of the fifties, as being parts of the
machines and installations of some industrial processes or were imported and installed later in
Latin America subsidiaries, by decision of their foreign headquarters. The major part of other
types of nuclear gauges as portable probes for well logging, mineral analysis and pavement
compacting control, were introduced mostly by companies that provide engineering services.

Short time later, in several Latin America countries, research institutes belonging to national
atomic organizations or universities undertook the development of prototypes. In some
specific cases these activities were the starting point for transferring the NCS technology to
private firms.
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Figures I and 2: Tecniatomic thickness gauge model 03 installed at the Sansuy 's factory in
Camaqari, Brazil, for measuring the basis-weight of calenderedpvc films. pictures show the

scanner (above) and display (below).

2.1. Difficulties for expanding the use of NCS in Latin America industries

The attempts to transfer the NCS technology to the Region were (and still are) affected by a
series of circumstantial difficulties related with:

• main concern of the enterprises with other more stringent problems such as the
obsolescence of processes and installations, high rates of inflation that inhibit
productive investments, lack of qualified workmanship, difficulties for the
availability of raw materials, equipment, spare parts;
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• lack of information at the company top management level on the availability and
advantages of NCS applications, due to inexperience of their own personnel or
insufficient knowledge from the local representatives of foreign suppliers,

• prevention of potential customers against the use of radioactive material in their
installations;

• inadequate radiation safety rules (too ambiguous or unnecessarily rigorous) with
regard to some particular applications, complicated and/or delayed licensing
processes, insufficient advice on the required procedures;

• reluctance of potential users, particularly small and medium-sized companies, to
introduce technologies dependent on foreign provision of equipment, spare parts
and technical assistance;

• local market demand not enough to sustain profits for national enterprises
intending to produce and sell NCS and related technical services;

• resistance of some categories of employees against the introduction of
technological innovations that could involve additional professional challenges
and responsibilities..

2.2. Needs for NCS in the industry of Latin America countries

Obviously, any measurement and control system that contributes to improve the quality of
materials and the output rate of manufacturing processes permit also a reduction of production
costs and a series of other direct and indirect benefits that can be finally assessed in terms of
an increase of profits for the company. The cost/benefit ratio is more favourable for on line
measuring systems (which is one of the inherent characteristics to most NCS) and for large
scale production processes.

Taking in mind that many Latin America countries already have important and modern
industries in the fields of mining and metallurgy, petrochemicals, paper and cellulose,
plastics, beverages, etc., it is evident that to get optimum operating conditions it will be
necessary to introduce the NCS technology in the respective processes, as it was done years
ago with great success by the developed countries.

In spite of the affluence of NCS due to the preceding considerations, the Latin America
industry still has necessities to be satisfied either through the installation of gauges were they
do not exist or by substituting (or upgrading) obsolete systems.
This subject was treated, among other matters, in a tentative project elaborated by the IAEA
and UNIDO, in 1995, aimed to implement a "Regional Programme on Quality Management
and Control Including the Use of Nuclear Related Technologies for Latin America and the
Caribbean".

As a preliminary part of that project a survey was performed among enterprises of fourteen
countries to identify the status of the included questions and the priorities attributed by
entrepreneurs to the need of changing the prevalent conditions. The author of this paper
collaborated with the IAEA in the preparation of the questions regarding the most widely
used applications of radioisotopes and ionising radiation, from tracers to radiation processing,
and afterwards, in the analysis of the answers. The conclusions on the questions concerning
specifically to NCS, can be summarised as follows:
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(1) Eight countries assigned high priority (from 1 to 3 in a scale of 10) to satisfy the need of
new techniques (different from classic ones) for improving the quality of their products.
The examples on classic control methods considered in this question were deliberately
referred to measurement problems that could be solved through the use of NCS
(thickness, area-weight, density/moisture, chemical composition, etc.). Thus, the
answers represent an evidence that, at the time of the survey, there was an opportunity
for the NCS to compete successfully against the conventional techniques.

(2) As in the previous case, some companies were strongly interested in introducing
technological innovations in their processes and products. Nine countries attributed
priorities from 1 to 3 to this possibility, so nucleonic gauges might be included among
the required innovations.

(3) The access to information on industrial applications of radioisotopes, still appears to be
a relevant problem in the Latin America industry because 7 participant countries gave
priorities from 3 to 5 to its solution.

(4) Seven participant countries gave priorities from 1 to 5 to the use of nuclear techniques
for controlling the quality of the manufactured products. This indicates, in agreement
with the first conclusion, that the industries of the region had a real necessity of such
techniques.

(5) Seven countries assigned priorities in the range of 1 to 6 to the importance to prove and
test the advantages claimed with regard to the radioisotope techniques, as a previous
step towards their acceptance. This indicates the convenience that the manufacturers of
NCS or their representatives implement such tests as an effective way to promote their
sales.

(6) In two of the most industrialised Latin America countries, the prevention against the use
of nuclear techniques still represents a great obstacle for the acceptance of NCS.

(7) Nine participant countries asked for change of classic measurement systems to improve
the technology, which is in coincidence with the first conclusion that some inherent
limitations of classic methods for the control of industrial processes could be overcome
with the use of nucleonic gauges.

3. INNOVATIONS IN NUCLEONIC CONTROL SYSTEMS

Among the innovations that certain manufacturers introduced along recent years in some
types of their NCS, it can be mentioned:

a) substitution of ion chambers by solid state detectors to increase the detection
efficiency and thus to allow a reduction of the source activity; for some specific
measurement conditions.

b) substitution of radioactive sources of low energy gamma rays by X ray tubes of
small size;

c) enhanced software programs for modern data handling and statistical process
control.
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