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A Summary of the EPA Capsule Report
On Nickel Plating Emission Issues, Control
Technologies, & Management Practices

by T. David Ferguson, CEF* & Frank Altmayer, MSF

This article summarizes the Capsule Report entitled
“Nickel Plating Emission Issues/Control Technologies,
and Management Practices” that was prepared under
the direction of the U.S. Environmental Protection
Agency’s (EPA) Office of Research and Development
to assist the metal finishing community with the man-
agement of nickel plating environmental issues. Its
purpose is to profile the nickel plating community,
to present the compelling nickel plating issues and
to provide metal finishing practitioners with techni-
cal and management practices that incorporate cost-
effective solutions to plating emission problems. The
Capsule Report combines a current review of the
nickel plating industry with a technical, economic
and regulatory analysis by stakeholders who under-
stand the industry’s needs. This article emphasizes the
integration of best management practices and control
technologies in the hopes of encouraging members
of the nickel plating community to use the Capsule
Report as a resource document for this purpose.

Capsule Report Content & Organization

The Capsule Report begins with a description of its objec-
tive and scope. Presented is a profile of the nickel plating
industry including an overview of both the nickel elec-
trodeposition process and electroless nickel deposition
process. Plating process formulations and additives are
described in the overview.

Potential environmental releases are covered. While
some of the regulations addressing these releases are loca-
tion specific, most apply to the nickel plating industry asa
wholewithin the United States. I ncluded are discussions of
air emissions, wastewater rel eases and toxic and hazardous
waste issues and worker and environmental impacts. The
chapter addressing best management practices and control
technology options is the focus of this article. Finally,
major environmental issues and recommendations are dis-
cussed.

Nuts & Bolts:
What This Paper Means to You

This article summarizes the Capsule Report entitled “Nickel
Plating Emission Issues/Control Technologies and Management
Practices” that was prepared by the U.S. EPA Office of Research
and Development. It profiles the nickel plating community, pres-
ents the issues and provides practices that are effective solutions
to emission problems. This analysis is based on information from
stakeholders who understand the industry’s needs.

The major environmental issues of the Capsule Report
are;

« Economicaly achievable pollution prevention (P2)
and control technology options are needed to meet
changing regulations;

e The playing field for environmental compliance
between jurisdictions needs to be leveled within the
United States and globally;

e Continued research and development is needed to
develop and transfer technology to reduce waste gen-
eration through process changes, material substitu-
tion, water use reduction, metals recovery/recycle and
bath life extension;

e Continued establishment of Government-Industrial
partnerships is needed with trade and professional
organizationsto jointly consider regulatory limits and
solutions to environmental problems and

« Long-term research and development planning by the
industry should attempt to identify what is needed
five and ten years from now to enable companies to
address environmental issues while remaining com-
petitive within aglobal economy.

Major Recommendations

The Capsule Report includes five major recommendations.
The first is for facilities to continue to conduct environ-
mental audits and pollution prevention opportunity assess-
ments. These tools have been very successful in assisting
nickel-plating practitioners to identify where P2 and envi-
ronmental compliance can be accomplished. These tools
help to establish baselines and provide for a systematic
approach for environmental decision-making.

The second recommendation is to embrace environmen-
tal management techniques and approaches that encour-
age life-cycle assessment, pollution prevention rather than
pollution control, environmental management systems that
incorporate SO 14000 and environmental cost accounting
such as activity-based costing.

The third recommendation isto improve production and
reduce environmental impacts through enhanced technol-
ogy transfer by government, industry, academia, and trade
and professional associations. Several nickel plater needs
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mentally acceptable practices. The technical descr Surface Make-up
. . Evaporation Drag-out Water
tion focuses on both electro- and electroless nicl . i
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business issues, problems and needs. Fig. 2—Typical reverse osmosis system.
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Nickel Plating Industry Profile ment, trade as_somatlons and professional o_rg_anlzatlons to encour-
_ 9 K o age technological advances that lead to mdieiefit cleaner pro-

The nickel plating industry is part of the larger métzsishing com-  gyction while reducing waste generation and control éosts.

munity in theUnited States. It consists of job shofisdependently

ov_vned platir!g bu_sinesses) and captiye sl(mz_ﬁ_tglfinishing oper- Integrating Best Management Practices
ations contained in larger manufacturing facilities). There are sorg?c trol Technolosi

3000 United States job shops that average fewer tBaremploy- ontrol fechnologies

ees with annual sales of ab@atmillion. Some larger shops exist The solutions for the nickel plating industry environmental prob-
and captive shops that support larger manufacturing facilities vdgms include the reduction and control of wastes generated by
in size depending on their mission within the company. The methle industry. This waste reduction and control approach integrates
finishing industry is highly regulated with respect to environment#the concepts of pollution prevention and waste management con-
protection and occupational health and safety because of the natuvetechnologies. The Pollution Prevention Actl890 reinforces

of the processes and materialguieed by the companies and theirthe United States EPAs"EnvironmentalManagement Options
workers to create the products being demanded by industrial adigerarchy, which assigns the highest priority to preventing pol-
public consumers. Nearly all manufactured produagsire sur- lution through source reduction and reuse, or closed-loop recy-
facefinishing in providing decorative or technical substance valueting. Pollution prevention focuses on product and process changes
added qualities. Consumers demand products that have appélaat reduce the volume and toxicity of production wastes, and the
and will not deteriorate. The nickel plating industry provides a sereduction of end-product wastes during the products life-cycle.
vice that improves appearance, slows or prevents corrosion affthen waste cannot be reduced by pollution prevention methods,
increases strength and resistance to wear for manufactured partstaagreferred alternatives are recovery/reuse/recycle of the process
products Pollution abatement costs and expenditures for the metabterials during the life-cycle of the produéthere prevention
finishing community comprise nearB0% of the community’s and/or recycling are not feasible, waste stream treatment followed
budget. Industry representatives are working together with govetny safe disposal is gaired to achieve environmental godlEnd-
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Fig. 3—Closed-loop procestow diagram for bath life extension.

of-Pipe approaches were the earlier focus for environmental come
pliance, controlling releases and environmental clean-up. These
approaches not only can be expensive and less than fully effective,
but sometimes they simply transferred pollution from one media

lon
Exchange
Column

Filter Residual to
Waste Management

Regeneration
System

Acid Supply

Using automatidlow instrumentation to contréllow rate;
Reusing rinsewater when possible and
Increasing rinsing étiency by agitating rinse bath.

to another. Today's trend is to integrate the best practices and teleR-alternatives for work cleaning wastes are:

nologies available to meet the goals of industry. .

The Capsule Report integrates pollution prevention and end-of
pipe control technology options in addressing the environmental
issues of the nickel plating industry. This practical approach allows
the nickel plating community to determine the best options fore
managing pollution. The nickel plating industry uses a myriad ofe
chemical processes. There are technical, cost and regulatory lim-
itations to consider on a process-by-process and facility-by-facils
ity basis.While it is important to recognize the differences and e

Reducing cleaning fopiency when possible;

Designing process andpment to minimize surface area of
exposed procesgliid;

Recording cleaning costs as a separate item;

Converting from a batch process to a continuous process;
Maximizing dedication of procesgu@pment;

Avoiding unnecessary clean-ups;

Operating quipment to inhibit fouling;

Minimizing residue build-up during operation;

similarities of waste management approaches, the desired outcome Minimizing the amount of cleaning solution used;

for the individual nickel plater is to be competitive and compliante
while producing higlguality products. In most cases, there will be

waste disposal concerns for the producer and consumer. Therefose,

Recycling cleaning solution Hiftering solids from used solu-
tion and
Substituting cleaning system with a proprietary process that

all waste management options should be considered in addressing biodegrades the oil, generating almost no oily waste.

the environmental issues of the nickel plating industry.

P2 alternatives for treating wastes include:

Recovery, Recycle, & Extended Bath Life .

The most commonZPoption for nickel plating being implemented
today is reusing the drag-out rinsewater. This involves using the
tank water where the parts have been rir(befbre the parts are
rinsed in alowing-water rinse), to replace the process tank water,
lost through evaporation. This reuse of drag-out rinsewater reduces
chemical loss. Other waste rinsewatraRernatives include:
* Operation of guipment to reduce drag-out;
¢ Increasing solution temperature;
« Lowering the concentration of plating bath constituents;
« Using an air knife to reduce drag-out from the process;
* Reducing speed of product withdrawal to provide added drain-
age time;
« Using surfactants to lower solution surface tension;
* Properly positioning parts on rack for maximum drainage;
« Using multiple rinse tanks in countercurrent series;
« Using fog nozzles and sprays for rinsing simple work pieces;
* When still-rinsing, recycling rinsewater upstrefm-use the
water elsewhere upstream in the process line);

=
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Installing a sludge dewatering system;

Improving operating practices;

Installing a metal recovery system;

Segregating waste streams to facilitate treatment and recovery
of metals;

Using the most difcient precipitating agents and

Returning spent process solutions such as strippers and EN
plating solutions to the manufacturer for recychng.

There are a variety of technologies that are used within the nickel
plating industry to separate plating chemicals from rinsewaters, or
.to concentrate the chemicals for ease of recycle/reuse. The six most
commonly used technologies are:

Electrowinning
Atmospheric Evaporation
Vacuum Evaporation

. lon Exchange

Reverse Osmosis
Electrodialysis
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Electrowinning involves placing two electrod@ssoluble anode the more concentrated solution to reverse the normal osfimtic
and cathode) in a solution containing ions, where the ions moaad pure water is forced through the semi-permeable membrane
toward the charged electrodes. Dissolved metals in the electrolyiéo the less concentrated solution. The fpedi stream that passes
are reduced and deposited on the cathode. The deposited mistaugh the membrane is called permeate; the concentrated stream
is removed by mechanical or chemical means and either reusethined by the membrane is called concentrate. Chemical recov-
as anode material or sent off-site for processing or disposaty by RO is usually not practical for highly concentrated, oxida-
Electrowinning is used to recover expensive common metals fiwe solutions due to fouling. A RO system is relatively inexpen-
recovery/reuse or to reduce the amount of inexpensive metalge to construcfcost of the membrane) and operate for the ben-
for treatment and disposal. This technology is most often appliefits received from nickel recovetysing a spiral wound cellulose
for gross metal recovery from concentrated solutions. The comeetate membrane, there are a number of successful RO systems
bination of ion exchange and electrowinning has a much highier operation for bright nickel, nickel sulfamate anatts nickel
potential metal recovery fe€iency than electrowinning from a plating bathsSince boric acid is not rejected, RO may not be suit-
drag-out rinse. Nickel recovery using ion exchange is possible, kalile for rinses that have a sutpsent hexavalent chromium plating
it requires de-acidication of the regenerant and close control obath. A typical RO application is shownHkig. 2.2
pH and is not commonly performé&d#. After minimizing water use by rinsewater reduction or reuse,
Electrowinning is best applied to dumped concentrated platirrgnd metal recycling, the focus foR2 s for extended bath life.
baths. It is not expensive to operate nor is it labor-intensive. Energy appropriate method to conserve water and conserve chemicals
costs comprise only a small part of the total operating costs. Tivhile maintaining bath life is to use a closed-loop plating bath
system utilizes an inert anode that is very expensive to replacetatycling systemFigure 3 shows how a closed-loop plating bath
damaged. The relative low cost of nickel in today’s market conmecycling system can be arranged to extend bath life.
pared to the cost of recovery should be considered in evaluatingAnother method to extend nickel plating baths is to remove
this technology for recovery of nick®l. the contaminants such as grease, oil or organic breakdown impu-
Atmospheric evaporation is used to concentrapgidi plating rities from proprietary additives, and unwanted metals from the
wastes prior to treatment/storage/disposal. This technology reducéskel baths. The most common practices are electrolytic treat-
the amount of waste, and cogsently, the costs of transporta- ment(dummying), batch metal precipitation, and batch adsorption.
tion, treatment, storage and disposal. Atmospheric evaporatiorEtectrolytic treatment is particularly effective for the removal of
the most widely used method of chemical recovery in the platirmppper, zinc, and excesses of certain organic impuniieal pre-
industry. Evaporators are devices that evaporate water to the atmipitation at high pl is used for the removal of impurities such
sphere and consist of a pump for moving the solution, a blowerds aluminum and iron. Carbon adsorption is an effective method
move the air, a heat source, a mixing chamber for mixing the sofer removing some organic contaminants from nickel plating baths.
tion and air and a mist eliminator to remove any entrairgeadli  Plating bath contamination occurs most commonly when parts fall
from the exhaust air stream. The capital and operating costs carirtie the tank, and from bare argaseas not designed to be plated
relatively low in some installations in arid climatés. such as the inside of tubing) exposed to the solution during the
Vacuum evaporation systems are relatively complex and mqukating process. Therefore it is important to assure the parts are
expensive than the simpler atmospheric evaporation systems. iheperly attached to the racks while in process.
vacuum evaporator is a distilling device that vaporizes water at lowWater use for evaporation loss can be a major source of con-
temperature when placed under a vacuMactuum evaporators taminants. Therefore, de-ionized water should always be used for
can be employed for recovering nickel plating solutions, if foamingplution make-up. Continuous or bafdiration through activated
problems are resolved. At least one supplier of vacuum evapocarbon is recommended to eliminate the decomposition products
tors has resolved the foaming problem using fiin evaporative and the minor levels of oils and greases that may be dragged-into
methodsVacuum evaporators are consumers of lgigentities of  the baths. These pfidation methods can be combined for greater
energy making the technology less competitive on an operatiomaintamination removal. Removing contaminants to extend bath
cost basig? life can reduce costs by reducing process chemicals, energy usage,
lon exchange is a chemical reaction recovery technology thatantities of wastes for treatment/disposal and the potential for
is especially applicable to dilute rinsewaters. It involves exchangencompliance. Plating bath solution maintenance has become a
of the ions from a plating solution with similarly charged iongreater priority to plating shops for extending bath life and improv-
attached to an immobile solid particle such as an ion exchanigg the operating éitiency and effectiveness of a plating solution.
resin. The resins are typically contained in vesgaliimns) and
the exchange occurs when the solution is passed through these $gkface Preparation

umns. A simple diagram illustrating the use of the ion exChangﬁlrfacefinishing involves direct atom-to-atom bonding between a

method is presented in the n&ig. 1.2 lon exchange is not practi- . . . !
. basis materia(such as steel, aluminum, brass, or plastics) and a
cal for process solutions that are more concentrated than the Ion ; . i .
. metal or organic surface top coating that provides the desired mate-
exchange regenerate, therefore this technology does not work we —
. ) : rial performance and/or appearance properkidti-step surface
for concentrated drag-out solutions. The capital and operating cosis

. . . . . . “preparation pr remove oil rticul material I -
can be relatively high for the beits received from nickel chemi- prepa atio processes remove ols, pa t_cu ate _ate ass, ocli coat
calst? ings, corrosion products, residual cuttihgjds, brazing residuals,

. . . . m icklin id residual leaner residuals and the like. Th
Reverse osmosiRO) is a membrane separation teclei smut, pickling acid residuals, cleaner residuals and the like e

) ) . . . rf reparation pr remov: ntaminan reserves th
applicable to the dilute stream. It is primarily used to separa%u ace preparation process removes contaminants, preserves the

A L .{;?eaned surface and/or méids the surface for the next coating. It
water from a feed stream containing inorganic ions. The purity L

! : f . IS common for surfaces to undergo more thanfiteishing steps
of the recovered watellr 'S relatlvely high, and the water 'S 9€Neat include degreasing and cleanifigr oil removal and des-
ally suitable for recycling. Osm03|sloccurs \{vhen a ;eml-permce-ling) etching, desmuting, pickling, plating and rinsing. These
able membrane separates two solutions of different dissolved-sgl-, °”’ ' ' '

ids concentration. Pure water wilbw through the membrane into aths are ultimately exhausted because of depletion of active chem-

. o . . . ical n r buil f impuriti n nsti major wi
the concentrated solution, while ioftsrine) are retained behind SC? :‘ge ts or buildup of impurities and constitute a major waste
the membrane. Reverse osmosis occurs when pressure is applieé Fo '
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The volume of hazardous/toxic waste streams produced frang product shape for better drainage or easier shipping may also
metal surfacdinishing operations is sigitant. Most of these reduce waste and costs. Also, redesigning the radkingre to
result from blowdown of the ventilation air scrubber and from tanélllow better escape of gases that are generated on the plating sur-
dumping. Therefore, reducing the number of tafsksface area) face may reduce the waste of nickel plating chemicals.
needed for production could sifjicantly reduce the amount of Modifying process @ipment can be a very cost-effective method
these wastes. Decreasing gas evolution from the lfathsthe for reducing waste generation within the nickel plating industry.
hydrogen gas formed during acid pickling) also reduces wast€be incorporation of suchgaipment will reduce waste and
because bath gassing causes mist formatiomer operational improve operational &tiency. Improving parts draining before
temperatures also reduce discharges by reducing impurities carredl after cleaning and improving reactor design are two examples
into the process with make-up water. of process mofdiication.

The elimination of surface processing steps is desired by manu-
factures to reduce processing costs, waste production, and endfyste Reduction Through Process Simulation
consumptionWith this objective in mind, a proprietary no-wasteP . L -

T . . rocess simulation is a general methodology for designing or mod-

surfacefinishing agernit has been designed to provide a nearly one;

: . o ifying processes to reduce their environmental signature. In tradi-
step metal surface preparation operation for nfigthing opera- tional manufacturing process design, attention is focused primaril
tions. In a study sponsored by tHaited States EPA, this process gp an, P y

. : - . . on minimizing cost while the environmental impact of a process is
provided metal surface cleaning, pickling, conversion coating an . N .
often overlooked, potentially resulting in largeantities of waste

priming using a process simply consisting of degreasing, one OIIr‘i.')ﬂ'slterials.Using process simulation teclkpes and models, it is

step(can also be sprayed), one rnse a.md. theal processing. possible to modify the process to reduce the generation of wastes
Because of the large number of surféicéshing operations, the : - . . . ) i
and their environmental impact while still reducing cost, resulting

potential for sizable waste and cost reductions by using such a, . . ) . ?
L . . In"a more“sustainablé processMost decorative nickel electro-
product is sigrficant. The National RiskManagement Research

LaboratoryNRMRL) of theUnited States EPA has performed an plating processes are similar in de5|gn_ and operatlon._ Te_chnologl_es
e . . : N such as ion exchange, reverse osmosis and electrowinning are sim-
assessment of itsfefacy in major polluting surfad@rishing oper-

s ilar in design and operation. A model of these technologies with
ations® X . . ,
the typical electroplating process can be simulated to determine the
“best technology to use for a spécioperation. This is true for
Process Changes determining operating mdigations within a spefic nickel plat-
Changes can be made in the production process through improirg operation without actually expending the capital in a trial and
operation and maintenance procedures, material substitutionsearor approachSoftware products are available for other indus-
changes inguipment that will reduce waste generation. Operatingies such as the chemical and pharmaceutical industries to iden-
the plating line more &tiently can reduce waste generation andify inputs and wastes throughout an industry’s process. The nickel
is usually inexpensive to implement. Instituting standard operatiqdating industry should consider the development of a computer-
procedures and optimizing the use of raw materials can incredsesed tool to facilitate user input of desigdilities and deter-
overall eficiency. An evaluation or review of all current operatingnine environmental considerations along with process optimiza-
practices will provide an opportunity to identify waste generatingon. The result of process simulation would allow nickel platers to
activities. In many cases, simple operational changes can redgeoasider optimization and waste reduction options using a model
waste generatiorBy following the raw material from receiving, prior to any capital expenditure for médation.
through the process and following the product and process materi-
als as they leave the facility through shipping or releases, activititife CyCIe & Sustainability Considerations

and areas to target for waste reduction may be fileghti . - . ! . L
. . . Environmental decision-makingqeires life cycle and sustainabil-
A strict maintenance program that stresses corrective and pre- . - L .
considerations for a holistic approach to address environmen-

. . . It
ventative maintenance can reduce waste generation caus_edtéﬁ)yimpactS beyond the facility gatafhile the major focus of
equipment failure. Assuring that all employees are properly traine

: RO : ; . environmental impact assessments is the manufacturing stage for
for operating and maintainingjeipment, handling process materi-

- N ; gy nickel platers, life-cycle assessm@l€A) takes a comprehensive

als and handling waste materials is the key to increadirgeeicy. P ' Y L ) comp
. . ) . approach by analyzing the entire life cycle which includes four
Well written, practical guidance manuals coupled with hands-o . . .
- . . stagesi(1) raw materials aguisition, (2) manufacturing(3) use/
training and frguent updates and interaction between employeés . -
. L . reuse /maintenance afd) recycle/waste managemehCA is a

and supervisors are necessary for the communication of this on

ing process g}%tematic method for identifying, evaluating and minimizing the
T T . . environmental conggiences of resource usage and environmental
Material substitution is typically a more fidult means of reduc- e 9

. : . . . releases associatedth a product, process or packag€A identi-
ing waste generation because it mayuiee product reformulation

: . fies the mass and energy inputs and outputs for an industrial system
with a less hazardous or non-hazardous material that may adverse gy Inp P Y

. . . . '4n effort to identify theipossibleenvironmental relevance and
impactquality. In theUnited States there is more pressure toward fy P

) . . ignificance. The life-cycle impact assessment goes beyond the
producing products that contain less hazardous materials. Tﬁlg : Y P 9 y
UBIt operation to encompass a cradle-to-grave perspective. The

pressure is coming from the regulatory agencies with increase . . ) . . :
: urpose of using CA is to avoid shifting pollution from one media
regulations on hazardous substances and wastes, and from congum- . o
another, or from one life cycle stage to another. It is important

ers who are looking for products that are safer, environmenta . . . .
. o r the nickel industry to recognize that no one stakeholder or deci-

friendly and create less waste when the product is @ece so  _. Lo
sion-maker has control over the entire life cycle of a product or

many product formulations are proprietary, sfieaéxamples are ) . ;
- . . rocess and environmental impacts ultimately affect everyone.
limited. The use of water-based cleaning systems instead of s%l-

. . : ) LCA is of special interest to companies who wish to strate-
vents and replacing chlorinated solvents with non-chlorinated sql- P P

: -gically evaluate their position in reference to the rest of the indus-
vents are two examples. Adding more holes to a product or design- . : . . .
with respect to environmental impacts. The life cycle concept

should be employed for any product or process or design activity.
** Picklex®, International Chemical Products, Inc. (ICP), Huntsville, AL. LCA can be used as a screening tool to help the user determine if
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impacts occur outside the facility when an improvement is madeater after treatment through a vacuum distillation unit designed
to the product or process. There are several methods, computed built by the company. The nickel concentrate was pumped
programs and models for addressing environmental impacts usfngm the bottom of the unit arfdtered through heavy carbon before
LCA principles. These tools encourage more informed envirobeing added, as needed, to the plating tank. The lasFi@lair
mental decision-making and can be applied to figoest analy- sent anything to the lafill was in1985. They believe in implement-
sis. Considerations for sustainable development cannot be fuilyy common-sense strategies for pollution prevention sugcess.
appreciated without life cycle thinking.

) ) Wastewater Control Technology
Integrated Pollution Prevention/Control Success Wastewater is generated in the nickel plating industry as byprod-

Stories ucts of:

Pollution prevention success case stories are increasing with tHe Process tank rinses,
nickel industry’s increased environmental awareness and pursuit f Servicingfilters and
improved operational &tiency.Four case studies in the Capsule * Clean-up of guipment andioor spills.
Report are highlighted as examples of incorporating pollution pre-
vention into nickel plating operations. These sources of wastewater are also the primary targets for source

Thefirst case study is Poly CoatingsSafasotaFlorida, a family ~ reduction, recovery, recycle and reuskost of the emphasis on
business witil2 employees that specializes in electroless nickelecovery technology has focused on rinsewater since it constitutes
Teflon-impregnated electroless nicKehnd electrodepositddulfa-  the majority of thélow leaving an operation and necessitates expen-
mate) nickel plating. The Tlen-impregnated electroless nickel plat-Sive treatmentBath dumps are generally of low volume and occur
ing is used in plastic molds for dry lubricity. The company platei§frequently. Often bath dumps are collected and transported by a
a variety of items for many industries, includifigng devices for Wwaste service provider fdinal treatment and disposal, and more
Patriot missiles and airbags, molds for injection and blow moldin§aths are being treated on-site for regeneration and reuse of the bath
wear components for sealing devices and other small, high_vam@?micalsFloor spills include both accidental and purposeful inci-
components. The company has several established specialized &#g8&l waste sources such as tankftwes, drips from workpieces,
of high-quality electroless nickel plating applied in thicknesses frorfgaking tanks or pipes, chemical spills, salt encrustations, wash down
1.27 to 127 um (50p-in. to 5 mils). The bath chemistry used is awater for guipment andloors and oil drips or spills froneip-
high-speed, mid-phosphorus prodiiétThe company’s success in ment during the operation, transport and/or handktogr spills are
pollution prevention is a result of carefully choosing higlality =~ Managed by the application of good housekeeping, maintenance and
raw materials and operating the facility at pedicigincy? The plat-  Operating practices combined with appropriate operator training.
ing system is100% closed loop. Therefore, the only wastes leaving Wastewater treatment afte2 8nd recovery/recycle/reuse options
the facility are solids which are disposed o5%agallon drums. can be accomplished using one of three general approaches:

The next case study involves Thomas Industries, located in
Hopkinsville,Kentucky. They recycl&2,000 gallons of rinsewater ¢ On-site treatment system, possibly mobile;
per shift while recovering nickel and brass from their plating oper-*  Pretreatment followed by discharge to publicly-owned treat-
ation. The company’s goals are to exceed all environmental, health ment works(POTW) and
and safety regulations as a highality producer of a complete line * Off-site treatment by an off-site treatment/disposal facility.
of lighting productsWater reduction occurs through exponential
dilution (extra countetow rinses), so water use can be reduced Udaintaining and operating an on-site treatment facility can be labor
to 90% while actually improving the rinsing process. intensive and expensive and usually not a good option for small

The third case study is L Saporito CorporatioiCJS), located nickel plating companies. A mobile system can be expensive for
in Cicero, lllinois. They offer a variety of mefahishing processes @ small platerMobile systems are generally used for igérent
for electronic, aircraft and commercial applications. Electrolesite clean-up muirements. Pretreatment followed by discharge to
nickelfinishes are an integral part of the business in whidh@s @ POTW is a wastewater control option for many platers who are
specialized. GS experienced traditional waste generation of elec@lso active in recovery/recycle programs. Off-site treatment by a
troless nickel plating. They brought new electroless nickel techndlentralized waste treatment facility works when several platers are
ogy on stream which offered extended bath life and process stalficated in the same vicinity, usually in large metropolitan industrial
ity by allowing for the precipitation and removal of undesirabl@reas. A typical option for most small waste generators is simply
orthophosphite by-products. storing the hazardous waste in accordance with RCRAiree

The last case study is tifén-Clair Corporation, who plates ments until it is economically sound to have the waste transported
nearly40 million seat belt assemblies each year at their facility if? an off-site treatment and disposal facifity.
Knoxville, Tennessee. They tested four bright nickel plating pro- EPA has proposeietal Product& Machinery(MP&M) regu-
cess solutions and index-based plating baths to provide good leVafions that are intended to replace the existing wastewater treat-
ing and extremely bright deposits at various deposit thicknessg¥nt standards for methhishers. The proposed nickel discharge
The process included a total reclaim of the bath solutions witijnits are sigrficantly lower than the limits imposed over the last
rinsesflowing back into the tank. There was no evaporation or iofP Years(L5 mgl daily maximum an@.64 mgl-30 day average
exchange, and the process had no drag-out. In an effort to coret3.98 mgL and2.38 mgL currently enforced). Ifinalized as
the problem Fin-Clair switched to a low chloride, bright nickel proposed, the industry will need to install additional pollution con-
plating systeni”™* The two main reasons for the conversion wer&©l and preventionguipment and modify their existing waste treat-
the deposit's low stress and excellent ductifipce there was no Ment systems at an average cost of 260,000 per facility.
build-up,Fin-Clair could“close the loopand enjoy reuse of rinse-

Air Emissions Control Technology

*+* Poly-Ond, Poly-Plating, Inc., Chicopee, MA . Air emissions are created when hydrogen gas produced in the plat-

= Nitec 75, Heatbath, Corp., Sprirfigld, MA. ing process and air bubbles from air agitation systems in these pro-
*xxx ltralite 2000, Enthone-OMI, New Haven, CT.
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cesses escape and carry some of the nickel plating solution witiilh Harry M. Freeman, Ed.Standard Handbook of Hazardous
the release. Emissions escape from the blind holes of parts being Waste Treatment and Dispos&licGraw-Hill, New York,
plated, and during the chemical process of nickel deposition at the 1989.

surface of the part. Capturing these emissions with hoods or a géh- M. DeanHigh, Update on Chromium and Nickel Regulations
eral ventilation system and routing them to a wet scrubber is the in California, N. M. F. R. C.http://www.nmfrc.con{accessed
most common control technology for nickel plating air emissions.  July 2000).

If the rest of theUnited States follows the lead of California and 12. G.D. Cushnie, Jr., Pollution Prevention and Control
its regulation declaring all soluble nickel compounds to be carci- Technology for Plating OperationsNational Center for
nogenic, it will be necessary for all nickel platers to indtidjh ManufacturingScience, Ann ArborMI, 1994,

Efficiency Particulate Ai(HEPA)filters to control emissions from

small, medium and large plating tank&ince most new tanks Ahout the Authors

are not designed with ventilation systems, andHEA filters
work best in combination with a scrubber or mist eliminator, the
estimated cost for achieving compliance could range from about
$20,000 to $140,000 per tank, depending on the size of the tank
and design of the facility.

T. David Ferguson, CEF, is a senior engi-
neer in EPAs Cfce of Research and
Development, National Risk Management
Research Laboratory, Cincinnati, OH. He
has more than 25 years’ experience conduct-
ing environmental engineering research at

Summary ( ~.. EPA. Ferguson is the author of tlidJse
This summary of the EPA Capsule Report provides an overview "'L_ / of Fume Suppressants in Hard Chromium
of the nickel plating emission and waste release issues within the % /‘r Baths-Quality Testing and“ Use of Fume
nickel plating industry, and pollution prevention and control tech- Suppressants in Hard ChromiurBaths-

nology options available. It is the objective of this report to assigimission Testirg and co-author of the Capsule RepbNickel
the metalfinishing community and spédigally, those involved Plating Emission Issu#Bontrol Technologies and Management
with nickel plating operations with the management of envirorPractices! He has been instrumental in coordinating EPA research
mental issues that result from wastes that could potentially be geifd development with AESF, NAMF and other nfataghing and
erated by nickel platindsoth the electrodeposition and electrolesslating organizations.
deposition processes for nickel plating have beefilpdato exam-
ine waste streams and potential releases. Frank Altmayer, MSF, is the president an
It is recognized that nickel platers are faced with making a higbwner of Scientic Control Laboratories,
quality product that meets the needs of the consumer while beirg., Chicago, IL. He also serves as AESF
competitive within the market. These same nickel plating practrechnical Director. Altmayer is the recipi
tioners face the environmental, regulatory, technical and business of the AESF Order of Past President
influences rguired to protect the environment and human healthward (1987), the NAMF Award of Specia
while producing highguality products. This summary article andRecognition (291), the AESF Leadershi
the EPA Capsule Report is an attempt to assist the nickel platersfayard (1991), the Best AESF Branch
providing technical information to reduce environmental concerresentation Award @7), the AESF
and lower the liabilities associated with preventing and controllingellowship Award (399) and the CMFI
environmental releases. The Capsule Report ib@ited States  Bertram Stone Service Award (2000). For the past 12 years,
EPA publication and can be ordered by teleph(@0d6/490-9198)  Altmayer has been the author of the monthly colutwgvice

or via Interne(http://wwww.epa.gov/ncepihom/). & Counsel, in Plating andSurface Finishing During his 34
years experience in met@hishing, he has written over 100 metal
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