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CHAPTER 6. 

Summary
Bromine: from Discovery to the 21st Century
Reading this book has provided you with an opportunity to follow the developments 
of the bromine industry in Israel. We have discussed a variety of subjects, starting 
from the fi rst steps of building the industry in the thirties of the last century until 
its further development and expansion in the 21st century.
The impressive development of the industry since its inception was made possible 
by  a number of factors, including scientifi c and technological developments, the 
building up of organizational and marketing systems and nurturing of personnel.
What started as a small plant by the Dead Sea developed into a large group 
of companies, embracing a number of subsidiary companies and international 
marketing organizations, which together form the current Dead Sea Bromine 
Group.
The managers of DSBG are constantly confronted with the changing problems 
and goals of any dynamic company. During the fi rst years of its existence the 
company was faced with a number of basic targets, such as:
- Building up of facilities and infrastructure.
- Development of transport systems.
- Recruiting and training of suitable personnel.
- Good manufacturing practice.
- Focusing on production of relatively easy-to-make products, marketable in bulk 

quantities.

Entrance to the Bromine Compounds Ltd. Plant at Ramat Hovav

In the following years, which witnessed the continued expansion and maturing of 
the company, more progressive goals were pursued, such as:
- Increasing bromine production capacity (both by increasing chlorine production 
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capacity and by introducing improvements and enlargements of the bromine 
production facilities).

- Building up of modular production units, modifi able and adaptable to changing 
needs and conditions.

- Improving construction materials for the building of better corrosion-resistant 
installations.

- Improving in-process control by introducing computer systems, advanced 
equipment and accurate process monitoring.

- Improving storage and transport facilities to increase safety and reliability.
- Solving industrial waste problems and other environmental hazards.
- Saving energy by increasing productivity.
- Expanding product range.
- Integrating research and development in the production process.
- Building up an effi cient marketing network.
- Encouraging interaction between the marketing, research and development 

and production departments.
- Integrating quality control concepts aimed at manufacturing quality products 

and giving quality customer service.
- Nurturing reliable personnel by ongoing and updated training.
- Personal involvement to create a sense of belonging and caring.

A “bird’s eye” view of the Bromine Compound Plant today

Today, in the new millennium, different objectives lie ahead. On the one hand 
the industrial world has become increasingly developed and sophisticated, and 
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on the other hand growing competition and environmental concerns have put 
their stamp on these developments. This approach is refl ected in the following 
objectives:
- Making unremitting efforts to sustain growth and to improve the quality of 

marketing, sales and customer service.
- Long-term planning aimed at future customer needs and at increasing the 

number of customers by manufacturing custom-made products.
- Finding new application for old products
- Expanding the product range by adding high-value-added products
- Finding applications for in-house developed technologies
- Conducting research and development to improve current processes and to 

develop new processes, products and applications.

Research laboratory

Structure and organization
The Dead Sea Bromine Group presently comprises Dead Sea Bromine Ltd., 
Bromine Compounds Ltd and its subsidiaries distributed worldwide:
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The Group’s headquarters and general management are located in Makleff House 
in Beer-Sheba, from where all the branches in Israel and abroad are controlled.  
The company has no rigid structure and organization, but adapts itself to new 
requirements and changing managerial concepts. It is likely that organizational 
changes will continue to be introduced in the future, since modifying the 
objectives requires adapting the tools to achieve them.

The Broomchemie plant in The Netherlands

Today Group management comprises branches and divisions. There are four 
branches providing important services to the divisions:
- Finance 
- Human Resources
- Purchasing and Engineering 
- Research and Development and Health, Safety and Environment 
- Supply Chain
Presently the Dead Sea Bromine Group comprises four different product 
divisions:
- Biocides
- Flame-retardants
- Industrial chemicals
- Soil treatments
Regular meetings are held by each division with research and development, 
production and marketing, to discuss targets, assign tasks and solve 
problems.
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The Group’s products are marketed throughout the world by several companies 
covering the following regions:

Each marketing unit is responsible for marketing activities, sales and customer 
relations in its region. Presently the Dead Sea Bromine Group markets more than 
400,000 tons of its products per year in some 100 countries. Exports account for 
more than 95% of production.

Graph No. 1. Global Distribution of Sales for the year 1998

Manpower
The following scheme provides some general information about the Group’s 
employees for the year 1998:

Graph No. 2. Distribution of manpower in the Dead Sea Bromine Group
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Bromine Compounds Ltd. is the largest company in the Group, and its manpower 
structure reflects the professions most in demand:

Engineers – 10% Foremen – 5%
Maintenance personnel - 10% Academics – 25%
Technicians – 17% Operators – 25%
Administrative personnel - 8%  Laborers – 1%

The production facilities require machine operators and chemical, electrical and 
electronic technicians, chemical engineers and engineers of various disciplines. 
These teams are responsible for everyday operations, but also contribute 
to technological progress by improving efficiency and methodology. In the 
research and development and quality assurance laboratories many laboratory 
technicians, qualified chemists and chemical engineers work on many different 
subjects. The management team comprises economists, accountants, business 
administrators and even lawyers, joined by engineers, chemists, quality assurance 
personnel, computer experts, administrative assistants and others.
Marketing does not only comprise marketing professionals, economists and 
business administrators but also chemists, biologists, agronomists and others. 
Solutions to problems require teamwork and need an interdisciplinary approach 
for tackling them efficiently.

Economic data
DSBG operates the world’s largest elemental bromine production plant and 
supplies more than 33% of the global demand for bromine and bromine 
compounds. DSBG has over 5000 customers and 95% of sales are to the 
international market.
Production of bromine compounds was around 235,000 ton in 1998. The following 
graphs show the amount of bromine and bromine compounds produced by the 
Bromine Group in the period 1986-1998.
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Graph No. 3. Bromine production in the period 1986-1999

Graph No. 4. Production of bromine compounds in the period 1986-1999
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Since 1976, total sales have increased by 10%-15% annually. In 1998 the DSBG’s 
total sales amounted to 500 million dollars.

Graph No. 5. Total sales of Dead Sea Bromine Group in the period 1990-1999

Over the years, total sales in dollars per employee1 increased sharply and reached 
$317,000 per year, which is among the highest outputs in Israeli industry.

Graph No. 6. Total sales in dollars per employee in the period 1987-1999

1 Total sales divided by the number of employees
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In the year 2000 the Dead Sea Bromine Group became a privately owned 
company which does not trade on the stock exchange. Therefore financial data 
are not published as of that year.

In summary
This book has introduced you to the bromine industry, one of the most important 
chemical industries in Israel, which is dependent on a unique natural source - the 
Dead Sea. You have had an opportunity to become familiar with this interesting 
industry, while at the same time acquiring a more general picture of the activities 
of the chemical industry.
You were also introduced to basic industrial concepts and principles and shown 
how these ideas are put into practice comercially. Furthermore, you saw how 
natural resources are utilized to make products for the benefit of human kind. 
You learned how chemists, chemical engineers and other scientists apply their 
mutual professional knowledge. By joint effort they convert challenging scientific 
ideas into a profitable industry that produces a variety of important products. You 
were also provided with an impression of the ongoing search for solutions for all 
kinds of chemical, technological, environmental and safety problems and how 
conditions can be improved and efficiency increased.
We now return to the scheme shown at the beginning of Chapter 5 illlustrating 
different aspects of the group’s production processes.

You can use this scheme to analyze other production processes applied in the 
Dead Sea Bromine Group plants or any other plant for that matter.  In addition, 
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you can use it to analyze the properties and applications of different types of 
materials and products. This scheme demonstrates the many-sided character of 
the chemical industry. Scientific knowledge alone is not enough to develop new 
products, applications or processes. Each individual objective must be examined 
from different perspectives. There is a need not only for basic research and 
development, but also for chemical engineering and technological prowess.  
Likewise economic and business acumen are required but must be accompanied 
by a commitment to safety and environment.
No less important are the economic, organizational and managerial aspects; 
business development, promotion of an organizational structure and culture, 
building up of advanced computerized management and control systems, etc.
A chemical enterprise is a dynamic, constantly developing business. After the 
first stages of research and development have been completed, the plant built, 
production started and full capacity achieved, the task is not yet finished. Effort 
is needed to find solutions to problems, to improve processes, to save on inputs, 
to increase safety, to protect the environment, to develop new products and 
technologies, to find new applications and markets for existing products, to 
increase sales and develop marketing systems and to increase efficiency and 
profits. At any particular stage in the development of the company, its managers 
must find appropriate solutions and diversify their efforts. The development of 
the chemical industry is influenced by global changes which also impact the 
product range of the Dead Sea Bromine Group. A rise or decline in the demand 
for products in a particular area may influence the demand for products in another 
area. For example, a rise in demand for electronic products and computers will 
increase the demand for flame-retardants; likewise, the need for food increases 
the need for pesticides.
In this book we discussed substances like silver bromide, the demand for 
which declined as a result of the development of alternative technologies that 
decreased usage of classical products. In contrast, we saw that the consumption 
of substances like Halobrom and lithium bromide was given a boost due to the 
increased prosperity enjoyed particularly in the developed countries. Above all, in 
recent times we have felt the impact of the pressure for a greener environment 
and the legislation around environmental issues. We have explained how a 
number of products are in the process of being withdrawn from the market or 
were taken out of production because they present (or are suspected to present) 
an environmental risk. Thus it was necessary to find products that could serve 
as replacements, so that the Group would be able to continue to produce and 
grow. 
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As for other products, there are no guarantees of their immortality. Perhaps 
alternatives will be found?  Perhaps their use will be stopped for other reasons?  
Every product has its own life cycle and one should always think ahead. This is 
a dynamic and ongoing process, taking place in any complex industry wanting to 
survive, to beat the competition, to grow, and refusing to rest on its laurels.
In the previous chapters we saw that even for the production of vital and 
environmentally sound products it is sometimes necessary to use potentially 
hazardous materials.  There are those who argue that the production and use of 
hazardous substances should be discontinued altogether.
Would that be justifiable?
We all know that the modern world will not give up the prosperity and improved 
quality of life it enjoys thanks to the development of certain products. The 
overall picture is definitely not a simple one. Problems and dilemmas as to the 
importance of these products for mankind abound, while at the same time there 
is the question of who would be the principal victims if radical decisions were to 
be taken prohibiting their use. Would the modern world agree to give up electronic 
appliances? To give up fire protection? Or to give up a comfortable life?
The solution is to be found in an increasing awareness of the vital importance 
of safety and environmental issues. For the chemical industry, protection of 
the environment implies reducing the amount of dangerous gases released in 
the atmosphere below the safety level, preventing fluid chemical waste from 
becoming an environmental hazard and disposing of solid waste to approved 
waste disposal sites. All this must be implemented, together with safety 
measures, which implies adhering to relevant operating procedures, personal 
responsibility and investment in training and equipment. 
This book described how the Dead Sea Bromine Group is coping with safety 
and environmental issues. Great efforts have been made to find solutions to 
environmental problems, beginning by solving the problems of a single installation 
and, as an example of a general solution, biological treatment of the plant’s 
complete sewage system. Often these investments provide only a partial answer 
to the unending quest for solutions that must be both reliable and economical.
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“Green Industry”
Environmentally-friendly industry

Looking at the issue from this perspective, finding solutions that focus on 
recycling and repurifying of materials becomes very important. In the previous 
chapters of this book you saw how the Dead Sea Bromine Group developed 
systems for repurification of solvents. These systems were initially intended to 
provide solutions to environmental problems, but their application proved to be 
cost saving as well. You also saw how a byproduct from a production process 
actually might serve as starting material for another product. Sometimes another 
plant can use a byproduct as raw material. The more such solutions are found, the 
better the chance that the initial investments eventually will generate profits.
A prerequisite for creating a successful chemical company is the availability 
of extensive interdisciplinary knowledge, which is provided by the variety of 
professionals working for the company: chemists, chemical engineers, mechanical 
engineers, electrical engineers, economists, ecologists, biologists, agronomists, 
safety experts, machine operators, laboratory technicians, administrators, etc. 
These people perform many and varied jobs: some directly in line with their 
professional background and others, such as management, marketing and sales, 
less in line.
In the past the economic success of the company chiefly revolved around the 
Dead Sea Bromine Group’s advantages over its competitors, arising from the 
high concentration of bromides in the Dead Sea. The Group’s future success 
depends on its ability to develop high-value-added products. These are science-
based products, not necessarily rich in bromine, and sometimes not even 
containing  bromine at all, though some depend on bromine for their production.  
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Furthermore, efforts are made to develop processes based on unique, in-house 
developed technologies.
Simultaneously, it is necessary to build up an efficient marketing network that will 
open up the markets for the products.  Marketing research for different product 
applications, e.g., in agriculture, plastics, disinfectants, etc. must support these 
marketing efforts.  Application of certain products should be accompanied by 
systematic customer information: what product or mixture should be used for a 
particular application?  how and when should the product be used? etc.
The success of a company is judged by its profits. Profitability increases if the 
products are more sophisticated and are sold at higher prices. Furthermore, 
profitability increases with increasing efficiency and decreasing costs. And all this 
is valid when product quality and environmental protection are equally focused.

These and other trends are recognizable in the words of the Dead Sea Bromine 
Group President in an interview given in March 1998.

What changes and developments do you 
expect to occur in the company towards the 
new decade?
There are several answers. First there is the 
question of the size of the company and its 
sales volume. Today the Dead Sea Bromine 
Group takes second place in the world in terms 
of sales of bromine and its compounds.
Then, there is the matter of our product range. 
Our target is to continue to be the world 
leader in bromine-based special chemicals. 
The company’s activities in this area go 
back to the seventies when we specialized 
in production and marketing of a diversity 
of products for different applications: flame-
retardants, agricultural pest control, photo and 
film industry, cosmetics industry, intermediates 
for the dyestuffs and pharmaceutical industry, 
water purification (biocides) and drilling 
solutions. In the coming years we plan to 
expand our product range into those areas 
which show a growing demand. Our approach 
will be to expand in two directions: products 

based on bromine and other products not 
based on bromine.
What will happen to supposedly toxic and 
environmentally hazardous products?
In general, the Dead Sea Bromine Group 
is already moving towards the production 
of  harmless, environmentally safe, “green” 
products. 
The company is investing considerable efforts 
and resources in this area. The trend of creating 
a “green industry” will become stronger in 
the future. The company will continue to give 
priority to a clean working environment, to 
safeguarding employee health, to preventing 
air, water and soil pollution, and to improving 
biological treatment of sewage. The company 
accepts responsibility for its products from 
the first developmental steps until they are 
no longer used. One of the subjects that will 
gain in importance in the future is product 
registration and licensing or as it is commonly 
called: product protection. Without this it will be 
impossible to sell products. 
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Do you expect changes in marketing methods?
The entire marketing approach is getting more 
professional. Success in marketing and sales in 
the third millennium will depend on customer 
service. The product sold to the customer will be 
a package including product specifications, service 
and application technology.
In the future we will increasingly see the customer 
as a strategic partner who takes a more active 
role in the product development and planning 
of suitable applications. This way we will be 
able to realize two objectives: Firstly, quality 
improvement, meaning adapting the product to 

customer demand and secondly increasing profits 
by creating an economic value added product. 
Furthermore we as producers are  committed to 
recall the product after the customer has finished 
using it (or the customer’s customer, etc.) and to 
recycle the materials. The entire chemical industry 
will look different and will be more involved in 
recycling plastics and other materials.
The application of advanced technologies together 
with growing professional demands will intensify 
the need for better skilled workers in all areas. 
Competition between companies will lead to 
increased efficiency and flexibility.

Subjects for a summarizing discussion 

1. Refer to the interview with the president of the Dead Sea Bromine Group 
and the previous chapters and answer the following questions:
a. What should be done to convert the chemical industry to a “green 

industry”? Give a detailed answer.
b. What do you think about “the customer as strategic partner”. What are 

the advantages of this approach and what are its disadvantages? How 
should the company prepare itself for this policy?

2. How did the developments in computer technology influence the chemical 
industry?

3. “The chemical industry is an example of how scientific and technological 
discoveries together can be of benefit to mankind.” What do you think? 
Please elaborate.

4. Sketch the milestones in the development of  the Dead Sea Bromine 
Works on a time axis.

5. With the help of textbooks and other sources of information describe the 
milestones in the chemical industry, a) worldwide and b) where you live.

 You may relate to process development, technological development, 
development of construction materials, applications of different materials, etc.

 Note: The milestones you find should be plotted on a time axis.
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6. Collect newspaper articles regarding the chemical industry of your choice 
and analyse them according to the following scheme:

7. Refer to the Dead Sea Bromine Group products according to the following 
scheme:

 
 Structure  Properties      Applications
 
 Give examples of the group’s products and analyze the relationships 

between structure, property and applications. 

8. What effects are automation and computerization likely to have on 
manpower and professional training in industry?

9. Do you think that the chemical industry can be called a high-tech industry? 
Explain.

10. Surf the Dead Sea Bromine Group website (http://www.dsbg.com) and 
search for interesting subjects. List the headlines of the new subjects you 
come across.
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