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The production phase-out
includes chloroflucro-
carbons such as CFC-113
and the common metal
degreaser 1,1,1-tichloroeth-
ane, also known as methyt
chioroform. In addition,
these solverts are considered
a hazardous waste when
 spent. This phase-out will
have an enoymous Impact on
businesses that clean metal
parts and surfaces.

The producticn of chiori-
nated solvents in the U.S.
was 1.7 billion pounds in
1989. There are about 528
million pounds of chlozi-
nated solvents working in
- this country’s 50,000 vapor
- -degreasers. Approximately
60% of all the solvents used
in degreasers acioss the U.S.
~is the ozone<depleting solvent
1, 1, -trichicroethare.

Additional factors affecting
- ozone-depleting soivents

~ include a tax on these
substances to discourage
their use. The tax is designed
1o increase over tirne making
it more expensive (o use the
materials. The impending
phase-out and rising tax

cosis of chlorinated solvents
are prompting manufacturers
to invesigate altemarives.
Despite the amount of time
and money that have been
devoted t© research o find
altematives to chlorinated
solvents, there is sill no
universal replacement for the
wide variety of solvent uses.
However, several methods in
use have been found 1o work
well for certain applications.
These alternative methods
present different technical
problems. Issues such as
cleaning effectiveness,
toxicity, flarnmability,

material compatbility, and deposits to form on cleaned . _ cal agitaton, orjetting ...~
costreed o be addressed‘ parts. Currently there areno  actions. Agitation promotes
when selecting a solvent -~ “standard levels of water—=—= :meioosemng of pamaulates o
altemanve I ﬁimomzanorrbutﬂmw *—and increases the effective-—
[ — %Ex}ﬂiﬂ&ﬂ{ﬂﬂﬁ&@}}@-%ﬂﬂ—ﬁﬂd—ﬂess GPQ}%SGIHEQH {je[;g{:—_
The foll;mfn{g lsriltf;lein_ “Uin adequate defonization Bers. Spray equiprmentis
overview Ol OuT AL ,Vggs..____lavelfonzbepamaular L usad taclean parts tharare
to chicrinated solventuse in-, :
?.pphCBBOﬂ:"' e -“-:’ 'f —

-metal parts cleaning. ’Ihesc_ —
-~ When choosmg an aqueous -

~ cleaner and process itis -
deoiling and dry ice blasting. -

are: aqueous and semi-
aqueous cleaning, vacuurn

Aqueous Cleaning

Agqueous cleaning solutions
use water as the primary
sclvent. A combination of

water conditioners, deter-
gents and surfactants ae
added t© promote better
cleaning of the metal object.
In additon, special addinves
such as builders, pH buffers,
inhibitors, saponifiers,
emulsifiers and deflocculants
can be added {0 meet the
desired cleaning require-
menis. Tap water is usually
sufficient for the initial stages
of aqueous cleaning followed
by deionized water in the
rinse stages. Ions present in
the water such as calcium
and magnesium can cause
comusion problems or allow

equipment is characterized
by high throughput cleaning
requirernents. Batch equip-
ment is characterized by low
throughput activities, such as
maintenance applications or
small procduction processes.
The process can be further
modified by the addition of
immersion and spray-type
equipment. Immersion
processes submerge parts
into the cleaning solution.
Agitation of the parts during
the wash cycle dramaticaily
increases cleaning efficiency
and can be achieved with the
use of ultrasonics, mechani-

imporant o analyze the
configuration of the part and
the characterisdcs of the
contamninants that are 10 be
removed. Parts can be
cleaned in batches or through
an in-line system. In-line

“Parts are qpmyed _th a’

cleaning soiution. The
pressure of the spray is
optimized to meet the

cleaning requiremenis.

There can be many rinse
tank arrangements for an
aqueous cleaning system, but
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design§ that incorporate these systems are extremely applying appropriate rust and charactenstics make them
cascading rinse tanks will susceptible to miCTOSCOPIC comusion inhibitors. attractive altemnative clean-
reduce waler usage. For contamination. System B culates ers. A terpene cleaner is used
example.:, if a cleariing failure can be caused by a remoE VL edpgfn typically in a cold cleaning
systemn s using three rinse particle less than one micron e reseri he wash tank.ﬂlepartzsunmersedm
tanks,.overﬂow_ from the (one miltionth of a meter) in igsrinsep ;n w the tank with agitation and
final rinse tankis fod into the size. To meet the demand of formbaﬂ‘s’l z‘;:‘"’&“ then usually piaced in a hot
intermediate rinse tarik, cleanliness, the aqueous sary for the baths solution and dried.
while overflow from the system incorporaics the use P cd o [emove the
iermediate tank is fed info of ultrasonics and highly- conrarmna_nrs. Certmntypes Petroleumn based hydrocar-
the prirnary rinse tank. deionized water during the . of contaminants presertil bons have been o ﬁE
Syster makeup water is wash and tinse cycles. The ﬁl;dearﬁngbalhs,suchas market for quite awhile. The
supplied to the final rinse cleaning solution is continu- chips, fines and some phase-out of CFCs has
rank and overflow from the ously filtered during the organic chemicals, may caused many companies ©
primary rinse tark is wash cycle to ensure the rerder them a hazardous reevaluate petroleum based
disposed of in an environ- jowest level of particulate waste and will have to be hy . . Generally
mentaily sound manner. conmmination. Once the managed as such. speaking, the petroleun
Research is being conducted  wash cycle is complete, the ba;ef K‘tim‘im’of’gs are Jess
on methods to further reduce  cleaning solution is pumped i costy butno quite
water usage by closing the back into its holding tank Semi‘?‘queous ef_fecuve a5 Lerpencs fgr a
water cycle, thus making ita  and reused. The cleaning C!eanmg wide range of co ’
c.orm'nuous process requiring  solution in the holding tank  Semi-aqueous cleaning Several disadvantages are
little or no make.-up Water. is then replaced at regular products have demonstrated associated with some semi-
Impurities remain on ihe time intervals. Overaseven  their efficiency to remove aqueous cleaning products.
pants if spots appear after- year period Newark AFB waxes, heavy greases, tar The biggest concem is
wa_rd. Spgss ca.n be the result  has decreased the amountof  and baked on organic flammability, Several sermi-
gf g]oef_ﬁme‘:m mﬁ?ﬂig&\’iﬁ; ;FC;E 3211:5"35 by 72% . materials. Geperally semi-  aqueous cleaners have low
rtaminated vaier. - INew is installing ten aqueous cleaners are flash points and become
R ppoeiaans sy ety
15 over the next year. re and they possess avery  sprayed. Health effects
= ¢an solve this problem. .=z The goal is to phase-out the - e-lewevapo;ano&m_m which - — -associated with the use of -

' Ble_NewaIk AJI Force Base,” H%F‘:fﬁzzone de;;iceung - —~mferslewase andd- 10W —_~terpenes are still unclear, - —-——-— - —-

- . Tocated in Heath, Ohio; = by Cxctal i% — sl == Saveral terpenes have begl——— ———
successfully reduced LL1- ""found to be carcinogens - :

~trichlorocthane and CFC- Among, certainlaboratory .. .. ...

Aqugous cleanmg offexs an ] .Themost oermnon semi- -
ectve cledning alternarive— —?&{;ﬁeouscieaner’s:', Tud

113 usage through? the ormiost parts But doeshave™ ~ ferpenesa and petrole animals, but results are ,
_. . application of several - ~its disadvantages. With the — = based: hydrecarbons. _inconclusive forhumans, ==
_ aqueous cleaning technolo-  use of water, itis important - Terpenes are compounds— = o
- - gies. Newark AFBusesan ~ that sufficient measures are  derived-from the nanural " Vacuum Deoiling
aqueous process for the taken t0 prevent corosion or  exracts of a variety of plants, . 7
precision cleaning of caling on parts. This canbe  such as certain tree barks and. £ X% PrO¢ on the market
components of inertal accomplished by using citrus fruit skins. Generally is vacuumn deoiling, an
guidance and navigation deionized process waler, terpenes are biodegradable operation that removes
systems. The sophisticaied  incorporating the use of and noncorrosive. These surface oils from parts
parts that form the nucleus of  thorough drying stages, and without using ozone-




Fact Sheet

depleting or Nazardous kinetic energy acts laterally  cxamnple, if solid carbon processes, but these cheri-
chemicals, water or deter- along the base surface lifting  dioxide blastng is used for cals are also used in products
gents. Thermal and vacuum  the residue away. The paint removal, the pellets such as achesives and
technology remove the oit system's cleaning perfor- sublime leaving the removed  component coalings. Ask
residue on pants through mangce is optimized by paint behind. The paint your vendor if solvent-free
vaporization. Once the parts  controlling the pellet size, residues alene can then be products are availabie. If
have been loaded the heater  hardness, and quantity. In collected, resulting in the they are not offered by your
and pump are actuated t© addition, the speed or flow smallest amount of waste. particular vendor, check with
warm and evacuate the unit’s  can be controlled to taflorthe  Since waste volumes are a different one. Several
chamber. The 0il’s beiling System to a specific cleaning minimized, so are the costs product vendors are attempt-
point falls with pressure so medium. In-process machin-  associated with waste ing o produce solvent-free
heating it in a slight vacuum  ery, welding equipment, and remnoval and disposal. product lines. Using products
dries the part quickly. The turbines can now be cleaned such as these can further
systemn is not designed t© on-line. This means less ) reduce the overall use of
dean materials thardonot  down-time for relocation, Conclusion ozone depieting solvents
evaporate quickly suchasa  disassembly and masking.  Numerous tectmologies and associated with the metal
solid lubricans. In most cases methods are entering the parts incustry.
parts can be cleaned through  Replacing chemical cleaning  narket An advanced non- Smaller companies tha£
this one-step process in methods with dry ice ozone-depleting vapor cannot afford extensive ‘
about 20 oimutes or less. The  blasting reduces hamnful i qecrensing process has been research can request assis-
vapors are condensed and ernissions and enhances develo pec? ot combinesa | 2 from companics that
collected for reprocessing or  worker safety. Dry ice solvating agent with 2 have already incorporated
rcycling, Hazardous waste  blasting also eliminates rinsing agert. such technologies. Vendors
disposal cosis are reduced or  ongoing company liability  perfluorocarbons (PECS) are may also be able to offer
eliminated i this process.  assoclated With he use Of  peing used 2 an interim altematives to chiorinated
o B solverit chemical wash ﬂIlSIDg agentuntil cleaning SO]._VCHIS and toxic
rocesses. The carbon and hazardous solvents.
Dry Ice Blasting o iy hydrofluomcarbons (HFCS) - Addisonally, several
dioxide pellets disintegrate are further developed.- L ) X .
. . . . cooperatives exist that may
This technology uses solid ~ upon impact and dissipale 0 when replacing ozone be abl 1
.. "pellets of carbon dioxide as a- -ihe atmosphere. Asaresult, . - depjeting solvents compa- thnjfm SUPPLy compmues R
__ blasting medium. for ____spentsolvent-doesnotreed—— - ries should first e m__i_l’_"_l_ f ommnon._ e
danmc@mm —tobed! S their cleaning processfor ——— ——
dry ;cg pellets . ~ swastes such as leaded pamts source reduction opuoné 'SOU!TCE 5: el e
us PCBsand asbesios canbe - The parts should be exam- s
“more easily encapsulated and . ined to determine the source™ Aqueous and Semi-
- ks "§;~'-_?._,dlsposed Beeause hereare: - - snd chamcteristics of the — - 79Mm1 :
=< velocity and the | lateral - - _no Tiquid selvent residues left - ryaminant Tt may be S 3—M fndustrial Che:ﬁic al:— o
 delivery of kineic energy.  behind, heprocessis 7 possible o modify the Product Division
When the dry ice pellets considered dry, making it production process to reduce  3-M Center R
impact the surface, the drop - versatile formany applea - or gliminae cleaning, Building 223-65-04
in surface temperature helps  tons. Also, here s gererally St Paul, MN 55144-1000
to pierce the contaminant or 1o addition to the volume of  qpe majority of ozone (800) 258-6930
residue. Once contact is the produced waste SUEIM - depleting solvents are
made with the base the for the cleaning process. For associated with cleaning




