Development of a Low-temperature  Methylene
Chloride-free Paint Stpper Safe for Aluminum Surfaces

By Patida  Puiido

A methylene chloride-free paint stripping technology
that effectively strips powder paints from steel and alumi-
num surfaces at temperatures of 100 to 14T has been
developed. This stripper performs as well as or bette
than methylene chloride-based and hot alkaline stripper
on various powder paints. The development satisfie
pressing needs for industries seeking an environmentall
safe alternative to effective hot alkaline and chlorinate
solvent strippers. This stripping technology offers signifi-
cant advantages for manufacturers who need to remov
organic coatings from parts and assemblies.

A distinct top layer on the graduated cylinder should be
observed to end at the 55-mL mark, and a second distinct
layer should begin after that (45 mL total bottom amount). If
the top or bottom layers do not reflect these amounts, the bath
is replenished until the correct ratio of 55:45 is obtained.

A second way to control the bath is to determine its total
alkalinity. Replenishment is necessary if the titration points
fall below a certain number. To make up volume lost during
processing, the two components are added at a 1:1 ratio after
confirming the control values—diphase nature and total
alkalinity.

Since 1997, OSHA and the EPA have issued regulation
place serious restrictions on the use of methylene chlofidde new multi-metal paint stripper was compared to other
the solvent used in most cold stripping operations and whiolv temperature alkaline strippers on steel substrates. For
poses regulatory, environmental, health and safety draaaminum and galvanized substrates, a methylene chloride-
backs. The main goals in developing this new stripper Wdrased stripper and a hot alkaline stripper were used for
to meet regulatory restrictions, and to surpass the perfoomparison.
mance of traditional industrial strippers now in use. Several panels of these various substrates were powder-

This new technology,* is able to deliver the equivalent apated with four different types of powder paints at three
superior performance with respect to conventional chemidavels of dry film thickness. The panels were pretreated with
strippers (highly alkaline or acidic) at lower temperatures.dtmolybdate-accelerated iron phosphate before painting. The
offers the following features and advantages: tested paint systems included black polyester, black epoxy-
polyester hybrid, black polyurethane and black epoxy pow-
Diphase System der. All powder paints were cured according to the
The new paint stripper combines solvency and alkalipitganufacturer’'s specifications. The stripping operation was
actions associated with conventional chemical strippers.|Gierformed in a laboratory-scale bath. The time required to
culation is needed because it is a diphase system. The gresathieve 100 percent strip was recorded, using 1, 2 and 3 mils
the circulation, the faster the stripping time. Proper circulaf powder paint panels. The temperature categories were
tion can reduce strip times by approximately 30 percent. 100, 120, 140 and 16 (the data representing strip time for

There are various methods available for effective monit@-mils of paint are listed in Table 1).
ing of the bath solution and performance. Because of theAt much lower operating temperatures, the new stripper
diphase nature of the product, performing a split test|calas comparable to a similar low-temperature alkaline strip-
control the process. This testinvolves sampling the circulateer for removal of all paints tested. At higher temperatures,
bath (taking enough product to fill a 100-mL graduateatie epoxy, which is the most difficult to strip, was removed
cylinder), allowing it to settle for approximately 30 min. Théaster by the new stripper. The new stripper removed polyes-
sample should then exhibit a split. ter faster as well.

An additional study was performed to evaluate perfor-
mance time. The new stripper was compared to a methylene
chloride-based stripper and a hot alkaline stripper on alumi-

tRaint Stripper  Systems Comparison

* Eurostrip, Oakite Products, Inc.

Feature Advantages

Operating temperatures of 19040 Lower energy costs

No reportable SARA 313 ingredients Cost-savings related to handling and disposal

Milder pH, and high flash point Safety and health advantages

Multi-metal safe €.g.,aluminum, brass, copper, Eliminates the use of two products in industries where multi-
steel and stainless steel) metals are processed

Methylene chloride-like stripping mechanism Allows for recycling, decreases waste volume and ensures
(paint peels off in layers) long bath life

Easy to use and control Lower processing cost
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Table 1
Time in Minutes Required for Complete
Stripping  of Three Mils of Powder Paint on
Steel Substrate at Various Temperatures (°F)

Low Temperature

Alkaline Stripper New Stripper
Paint 100° 120° 140° 160° 100° 120° 140° 160°
Epoxy 120 40 13 10 60 30 7 5
Hybrid 25 15 9 7 27 25 8 6
Polyurethane 24 16 8 5 17 8 6 5
Polyester 23 13 10 6 45 15 6 3

num panels. The same four types of powder paints were
at a dry film thickness of 3 mils. The hot alkaline stripper \
used at 70 percent by weight with mild agitation at 140
160 °F. The methylene chloride-based stripper was use
room temperature. It should be noted that the use of the
paint stripper ensures metal compatibility that hot alka

Table 2
Time Required for 100%Strip of Three Mils
Of Powder Paint on Aluminum Substrate

Stripper Temp  Polyester Hybrid Polyurethane Epoxy
Hot Alkaline 140 1hr ~1 hr 1.5 hr ~4 hr
Hot Alkaline 160 — — — 1.5 hr
Methylene chloride Room 1.5 hr ~1 hr ~3 hr ~4 hr
New Stripper 140 15 min 10 min 5 min 15 min
New Stripper 160 6 min 5 min 3 min 6 min

Different paint strippers & paint systems
Temp°F

uderlalkalinity is lower than usual, stripping times are almost
vaise same. A surplus of alkalinity beyond the standard amount
aaffects strip times by making them significantly longer.

d at

reffiect of Solvent Concentration

ifehe effect of the solvent layer was studied by decreasing the

strippers do not offer. Its unique chemistry makes it safegdolvent layer from 50 percent (as recommended) to zero

use on a variety of substrates. Most non-ferrous metals,
as aluminum and zinc, tend to react with highly alkal
chemical strippers. Traditionally, these metals are strippé
cold systems that employ chlorinated solvents; howe
these operations are not desirable because of related to
issues and disposal regulations.

The new, methylene chloride-free paint stripper exhib
substantial reduction in stripping time without attacking
discoloring the metal surface (the results are listed in Tabl

spehcent with water. Panels painted with polyester powder
ingaint were immersed in six different dilution baths. The time
rd@quired for 100 percent strip is noted in Table 4.
ver,This study demonstrated that there is no paint removal
xigftgr two hr without solvent action. As the concentration of
the solvent increases, so does the stripping time; however,
tedter 30-percent solvent concentration, any increase in sol-
otent has little or no effect on the strip time. The new
eterhnology effectively utilizes the synergistic action of the

One of the major advantages of the new stripper is that #udvent and alkaline components of the formulation.

alkaline aqueous layer contains a strong base with |
buffering capacity. To demonstrate this characteristic, ti
tion curves between this new stripper vs. a compar
alkaline stripper were generated (see figure). Sample 3
tions (100 mL) of one percent by weight of each of
strippers were prepared and titrated with 0.5 N acig
neutrality and even lower.

The new stripper has a lower starting pH compared tg
traditional alkaline stripper. Its pH remains more sta
resisting change or loss of alkalinity over a longer perio
time and despite increased soil loading. Because it is mi
it can be used on multi-metal substrates in additionto s

Eied of Akainiy

The alkalinity of the stripper varied incrementally from h

the standard amount to double. The strip times on polyé¢

powder paint were recorded and are listed in Table 3.
This study demonstrates that the solvent component @

stripper alone works (very slowly), inasmuch as thereis s

paint removal with no alkalinity. As the alkalinity decreas

stripping effectiveness increases. It was noted that even
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tréindings

afflee new stripper effectively strips powder paint coatings

sdhem many types of substrates, including aluminum, brass,

theopper and steel at lower temperatures and in a fraction of the
iome when compared to traditional paint stripping systems.
Operation at lower temperature affords many benefits, such
the

l Table 3
: Efiect of Akalinty  onStip Times

t(e: Of Polyester  Powder Paint

Alkalinity, mL 1 N HCI Strip Time, min
(0] 1320
al 11 3.3
B< 14 3.3
16 4
f 19.5 4
bl 20.5 4
: 2 58
i 34 > 60
Table 4

Effect of Solvent Concentraton  on Strip Times
For Polyester  Powder Paint

Solvent, % Strip Time, min
50 5
40 5
30 7
20 12
10 37
0 > 120

=
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as energy and water conservation. Both the alkalinity and V\eComparative Study of Ha|ogen
solvent source are necessary for the paint stripper to v

0, . .
The performance of the paint stripper is comparable to tha MethaneSUIfonlc Acid

conventional chemical paint strippers, namely methyleEec[roﬁnning Processes
chloride and hot alkaline strippers. Continued from page 56
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Is there an AESFTraining Course in your future?

The Society is the source for training  and education in metal-finishing-related
subjects.  Check out the schedule of upcoming courses—including dates and
locations—on  page 18 of this issue.
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