ELECTROPLATIN

WAS TEWATER:

Pollution Control and Regenemﬂon

ollution control legislation is affecting
electroplating operations by increasing the ec

wastewater can result in five distinct cost items:

V¥ Replacement of the material

V¥ Removal of the materials from the wastewater
before discharge

WV Disposal of the removed materials

V¥ Replacement of the water

WV Processing cost of the wastewater by local sewer
authorities

. , In response to these increasing costs, plating shops
In response to iIncreasing

costs, pla’ring Slf\ops arve
materials and the water. Several processes applicable

applying various recovery of electroplating waste streamsinclude the following.

separation processes to .
WV Evaporation

reclaim chemicals ]cy*om V Electrodialysis
heir vi V¥ Reverse osmosis
fheir rinse water WV Electrolytic cell processing

V¥ lon exchange
WV Coupled transport membranes

nomic penalties associated with the inefficient use 0
raw materials. For example, the loss of raw materials in R
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Evaporation

Evaporation is the simplest recovery tech-
nology in terms of the principles involved. It
achieves the recovery of the chemicals by allow-
ing the wastewater to evaporate (distillation or
atmosphere), until the concentration of the chemi-
cals is high enough to warrant their recovery and
reuse. If a distillation method is used, the water
iégelfcan be condensed, collected, and returned to
ti?e process; this is usually impossible with atmo-
Bheric evaporation. Because of the higher re-
covery costs associated with dilute waste streams,
countercurrentrinsing isrecommended. By using
countercurrent rinsing, the chemical concentra-
tions can usually be built up to levels high enough
for economic recovery.

There are four general types of evaporators
available:

V¥ Rising film evaporators
V Flash evaporators using waste heat
are ¥ Submerged tube evaporators

applying various separation processes to reclaim chemicals ¥ Atmospheric evaporators
from the rinse water and thus allow the reuse of both the raw

for Before selection of any type, careful consid-
eration must be givento all the variablesincluding
pace, process specifications, volume of the waste
stream, type of plating, available heating sources,
operating costs, and, of course, capital invest-
ment and payback.

Electrodialysis

Electrodialysis is one of the more recent
technologies applied to the recovery of plating
chemicals from rinse solutions; it is a membrane
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process thatis used to remove ions frony,5,nd  and hollow fiber. Tubular arelon exchange
solution. This is accomplished throughe most expensive and space consufPonnan dialysis)
ion-exchange membranes under the inl‘ng. Spiral-wound and hollow fiber are lon exchange technology relies on

fluence of an electric potential applied competitive in terms of cost, with hol-concentration gradients rather than ' |
across the membrane. Cation membrangg, fiper being more compact and spiPressure to transport species 6\/apoy‘ahoy\ 1S
allow only cations (positively charged hroughion-exchange resins. Typij:

. ) ral-wound having less tendency to plug" ) the simplest recovery
ions) to pass through; anion membrane;g\gain careful consideration of all fac-C&l uses for this process are water

allow only anions (negatively charged i,,s is mandatory before deciding ofpurification, deionization, recoverereCL\,/\olOgy in terms
ions) to pass through. By alternatelyany of these units. of substances from waste streams,
stacking these different membranes along and regeneration of process liquids. Olc the
with sufficient space to provide hydrau- Electrolytic cell processes By selecting the proper ion-
licchannels, alternate concentrating and Electrolytic cell processes differ€Xchange resins, undesirable iong
diluting channels can be created. Thg;om electrodialysis in that no mem-2r€ replaced by other ions that are not
electric potential will cause any ioniz- jy3nes are used. In this process, metdlgleterious to the process. A good ex-
able compound in the dilut- from the rinse ample of ion exchange is the typical
ing cell to migrate into the Clectrodialysis is one  water are plated Water softener in which the highly in-
concentrating cell. However, out by an electric soluble calcium ions, responsible for
these selective membranes O]( the more recent current and de- Water hardness, are replaced by highly
will not allow the ions to i soluble sodium ions.
leave the concentrating ceIJ[.e Egzl_tiiiznpioiaetzs This process is in widespread use
Advantages of electro- the recovery of is also used to @ndhasbeen specifically adapted tomany
dialysis are that the ions’ ' ' oxidize cyanide in operations including the recovery of
solubilityistheonchoncen-F’lah‘”‘Q chemicals from cyanide plating metal waste from electroplating pro-
tration limit, the units can rinse solubions rinses at the an- CESses. ltisrelatively inexpensive, fairly
operate continuously with- ode. compact, and very efficient. However,
out regeneration, the units are compact, Generally, high-surface-area cathPeriodicregeneration of the ion-exchange

and they operate using only one utility, yqes gre used, with the metal beinbesm is required.

adirect-current power source. The mairblated to an optimum thickness before
disadvantage of electrodialysis is non- (qoupled Transport

an . / " removal. These cathodes are either so
selectivity, which can allow impurities 15 5 metal reclaimer or the metal ig’lembranes

to migrate into the concentrate. stripped and reused. This process is based on the use of
Applications for electrolytic cell specifically constructed microporous

6nembranes that are saturated with a

rinciples involved.

clf\l/\ologies applied to

Reverse Osmosis processing are being commercially use ranes | _
Reverse osmosis is a technology,nqginclude: water-immiscible organic solventand en-

that uses pressure to force solutions casedinasupportstructure. When placed
through micro-porous membranes and ¥ recovery of gold from both i a metal-ion water
allows the solutions to concentrate on  acid and alkaline plating rinse  system, the solvent ~ Jon-exchange
one side of the membrane while the  solutions will form a complex
water is collected on the other. Itisused ~ ¥ removal of silver from cya-  with the metal ion
by the electroplating industry toremove ~ hideandthiosulfate platingrinse  at one interface. In-elatively inexpensive,
plating chemicals from rinse water as ~ solutions response to the con-
well as to purify wastewater for reuse. V¥ recovery of tin from plating  centration gradient
Reverse osmosis separatesthe metal finse solutions following alka-  existing within the
salts from the rinse solutions, yieldinga  linesulfiteandfluoroborateplat- ~ membrane, the
concentrated metal solution suitable for ~ iNg complex will diffuse across the mem-
recycling in the plating bath and water ¥ removalofcopperfromplat-  prane and increase in concentration.
pure enough to be used for rinsing.  ingrinse solutions following acid This is a relatively new process,
These systems have relatively low capi- ~ COpper plating batchesand cop-  having been in use for only a short time,

+eclf\hology s

fai v‘ly compact,

and very eﬁciciem.

tal costs, are continuous, compact, and Perfrometchand picklingsolu-  and therefore no cost data or operating

easy to operate. Their main disadvan- tions
tages are the plugging of the cells and
precipitation when the concentrations
become too high.

There are three types of reverse-
osmosis membranes: tubular, spiral-
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requirements are available. However,
because of its relative simplicity (the
process is driven by solution density),
applications for its use appear favorable.



