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Abstract

Many metal product surface treatment industries face many problems related to the application of environmental standards and
the commitment to preserve them and the ability to use environmentally friendly alternatives, due to the lack of economic
resources and the lack of technological development in finding appropriate solutions, reuse and recycling of wastes resulting
from surface finishing operations in general and electroplating in general. Despite the availability of modern technology in some
major industrial establishments, environmental alternatives have not entered into actual application in most of these
establishments due to their weak effectiveness compared to the processes that are actually applied and which have great harm to
different environments, especially processes that depend on cyanide in electroplating. Gold plating processes are also
considered hey are widely used in covering metal products, especially jewellery, jewellery, tableware, utensils ... and others.
Therefore, the use of non-cyanide environmental alternatives for gold and silver plating systems will reduce many pollutants that
are harmful to different

environments of the product, especially industrial ones.
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Introduction

Pollution has become one of the environmental problems that have received the attention of states
in the second half of the last century, and the fact is that pollution is an environmental phenomenon that has
existed since people were found on the surface of the earth, as pollution is primarily human action, but it
remained limited and did not reach the point of the problem, until The industry supported by technological
superiority occupied the summit of the productive activities through which man sought to impose his
control on his environment.

With the increase and breadth of these problems, they have become a direct or indirect factor in
canceling or developing productive systems and many industrial processes. Therefore, human thought has
tended to reduce the cases of pollution after the process of eliminating them completely became impossible
due to the industrial revolution and the rapid development of technology without concern taking seriously
the aspect of improving the environment and protecting it from the effects of pollution. And that this
reduction process requires laying the foundations and global determinants to control cases of pollution and
the creation of sophisticated and accurate scientific devices that can be used through their use to know the
different cases of pollution.

In the manufacture of metal products, mechanical finishing processes such as sanding, grinding,
and polishing do not contribute significantly to the generation of hazardous wastes such as chemical and

electro-chemical processes. These processes are usually carried out in acidic or alkaline solutions, followed
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by water washing operations. The most common sources of hazardous waste are the disposal of washing
water or spent solutions in sanitation.

The main pollutants of concern in the metal finishing industry are spent solutions that contain
heavy metals and other toxic and harmful chemicals. Metal finishes handle these solutions in wastewater
treatment systems designed to meet the requirements of the ATO (CWA) communications workers of
America. These systems in turn generate solid and liquid wastes

Regulated under the provisions of the RCRA Resource Conservation and Recovery Act Air
emissions from many metal finishes must be controlled using cleaning equipment. This can result in other
waste that must be treated, disposed of, or recycled. Some of the treatment solutions used in metal finishing
have a limited life, especially paint solutions by transfer or reduction. Dip off acids, detergents, and plating
solutions with electricity. These processes produce concentrated waste. The surface treatment industry for
metal products is concerned with pollution and waste resulting from all processes, especially those resulting
from the use of four specific materials in coating processes:

1- The use of cadmium as a coating mineral. 2-Use chrome plating materials.

3- Use of cyanide-based electroplating solutions.

4- The use of a copper electroplating solution made of copper and formaldehyde salts.

The use of any of these materials has benefits and risks, especially the pollution prevention
techniques that occur in Sections Three and Four. It is important to realize that the waste that is produced
from the industrial process of SMUs requires wastewater treatment systems and air purification filters. But
the most important thing is to use remedial processes. By its nature, “clean or environmentally friendly” (i.e.
it has no or weak effect on the environment), thus significant progress can be made towards reducing the
negative impacts on the environment.

Results and Discussion

1- The environment has become a powerful factor in canceling or developing productive systems and many
industrial processes. Therefore, human thought has tended to reduce the cases of pollution resulting from
technological development without paying attention to preserving the environment and protecting it from the

effects of pollution.

2- The presence of any of the materials (solid, liquid, or gas) or polluting factors (or noise,
radiation, heat or vibration) in the environment in a specific amount and for a period of
time that may lead, directly or indirectly, to harm to humans and the living creatures in
which they are found.

3- The sources of pollutants in the public or industrial environment must be identified by
knowing their chemical, physical and biological composition, as well as the location and

quantity of these pollutants during their release to the environment, in order to develop
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action plans to control pollution.
4- Failure to follow design methods to dispose of waste and waste and not to use

environmentally friendly alternatives, and the industrial administration’s interest in
production only, without looking at other aspects, may have many negative effects on
humans and the environment.

5- Production units and factories must follow specific and important controls such as:
providing technical and technical personnel, conducting scientific research and specialized
scientific studies that allow (choosing technical alternatives - reusing industrial products
and waste - developing pollutant measurement devices), then raising awareness and raising
the level of environmental awareness.

6- The metal product surface treatment and finishing industry with a wide range of operations
that are carried out on metal parts and these units emit a variety of toxic compounds, such
as hydrocarbon chlorate during solvent disinfection (degreasing) of metal parts; Harmful
fumes, cyanides and heavy metals are also produced from electroplating processes.

7- The waste produced from the industrial processes of the metal surface treatment units needs
water treatment systems, sanitation and air purification filters.

8- The sources of pollutants in the process of painting and treatment are multiple, including
what is produced from filtering and washing solutions, spent solutions, or solutions spilled
(wasted) on the ground.

9- Conventional systems for plating gold and silver use sodium and potassium cyanide in the
formulation of solutions. It causes a lot of harm to humans, such as (sensitive to the skin
and eyes, and it is very toxic).

10- - The strategy to reduce pollutants must be prepared taking into account some elements
such as (identifying places or sources of Pollutants - Formulation and application of

pollutant reduction measures - Analysis of all process operating parameters - Cost estimate

11- - The use of environmentally friendly alternatives to get rid of pollutants is an important
method that has been used in the electroplating processes to improve and protect the
industrial environment for this process.

12- 12- The non-cyanide alternative systems are characterized by many properties such as: -
Environmentally friendly, non-polluting, and with distinct layers of coating, as the
resulting coating layers are shiny, hard and very flexible. With cyanide solutions, it has
better resistance during operation, and it is also used to paint complex shapes easily.

13- - The cost of non-cyanide coatings is estimated to be about 12-15% higher than the current

cyanide-based processes, and this is not a significant increase if environmental issues such
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as the costs of recycling and waste treatment are taken into account.
14- - The main challenge of using non-cyanide alternatives it is keeping up with prices and

lower stability compared to the cyanide-based systems that are still widely used in the
manufacture of metal products, however they are already banned for all production
processes, and the obviously increasing environmental requirements open the way for
better alternatives in electroplating products.

Recommendations

1. Use cyanide-free systems, and minimize filtering.

2. Avoid coating with metals that affect the environment and people, such as

cadmium and chromium.

3. Use water-wash systems after recycling and treating them rather than draining.
4. Reuse of some process solutions and solvents recovered from air pollution control
systems.

5. Not to use substances that affects the ozone layer.

6. Treat silt sediments as dangerous pollutants, and reuse them if possible, provided

they do not have emissions harmful to the environment.
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