





Moreover, the constantly increasing world population
and a global desire to improve the quality of life to the
level of western societies impose on industry the need
to reduce CO, emissions, minmimize energy consumption,
greatly moderate water use, and improve wastewater
treatment and purification.

How one-step organic pretreatment works

One-step organic phosphating, an Italian technology, has
been available to clean, degrease, and orgamnically phos-
phate without the detriments of the water-based
processes. It works in a single step at room temperature,
without water and without creating any waste or sludge.
It's capable of pretreating various kinds of metals, includ-
ing for example steel, galvamzed steel, aluminum, and
stainless steel (to clean and promote adhesion). It can
even treat multi-metals simultaneously in the bath. And
it works not. only with powder coatings, but also with sol-
vent-based and water-based liquid paints.

From the time of the Montreal Protocol regarding pro-
tection of the ozone layer (Jan. 1, 1989} to the present
time, the use of many solvent degreasing processes has
been on the wane because permissible industrial emis-
sions of chlorofluorocarbon (CFC), hydrochlorofluoro-
carbon (HCFC), halogenated solvents, and finally
volatile organic compound (VOC) emissions have grad-
ually been reduced. But for the past 35 years, one-step
organic phosphating has heen constantly innovated and
improved to meet both these new environmental regu-
lations and workplace safety laws, as well as changing
customer needs and demands,

The products in the latest generation are formulated
based on very particular organic fluids, not toxic or harm-
ful, not even classified as VOCs under European law
(1999/13/CE). Currently, about 500 industrial one-step
organic phosphating plants are im operation in more than
25 countries in Europe, North America, and Asia.

To date, probably the main technical limitation on the
one-step technology has been that it provides a mid-range
level of corrosion resistance, better than iron phosphate
but, in laboratory testing, less than zinc phosphate.

Because of this mid-range performance, along with the
fact that better-performing triglycidyl isocyanurate-
based (TGIC-based) polyester powders are not available
in the European market for regulatory reasons, many
customers in Europe treating and powder coating steel,
for example, use the one-step process for indoor appli-
cations. In the North American Free Trade Act
(NAFTA) market, where TGIC-based polyester powders
are in use, the market is broader and includes outdoor
applications. But the pretreatment process still has
some corrosion resistance limitations,

The innovations—one-step organic passivation.
The Italian company’s research and development
(R&D) laboratory has recently completed development
of one-step organic passivation (as distinguished from

existing “organic phosphating™), which is based on some
quite different chemical principles. Phosphoric acid has
been eliminated, so the product is pH-neutral. The resin
that becomes the seal is different from the one used in
the one-step organic phosphating, and it passivates and
seals in a different manner than the resin in the one-
step organic phosphating technology.

The new technology, like the one-step orgamic phosphat-
ing technology, is free of metals, which is an advantage
because metals are subject to restrictive laws dealing
with worker safety and metal by-product disposal. But
unlike the phosphating technology, the new technology
is also free of phosphating ions, which are responsible
for eutrophication of superficial waters.

The new technology has all the advantages of the previ-
ous technology (one step, no water, no waste, no heat). In
addition, it provides a very significant increase in corro-
sion resistance, as shown in salt-spray tests. It also
shows improved topecoat adhesion, demonstrated under
difficult test conditions and on more difficult metals such
as aluminum and galvanized steel.

Process basics. The new one-step organic pretreatmment
contains a particular blend of organic fluids with a very
low vapor pressure (lower than 0.01 kilopascal [kPa] at
25°C ['77°F1], or 0.075 millimeter [mm] of mercury at 25°C
[77°F]). It contains no water and in fact, like the existmg
line of products, must not be diluted with water. A special
set of organic substances is dissolved in the fluid mixture,
and these substances act on the metal surface. They also
form a seal on the metal surface. The resin consists of sev-
eral components to accomplish the passivation, seal, and
adhesion promotion. Binding is now made directly to the
metal rather than by way of a phosphate “bridge” and is
much stronger both physically and chemically than its
predecessor.

This mixture is used at room temperature so that no fos-
sil fuel combustion is required to heat up the chemicals,
It can be applied by dip or in a very low pressure flow-
coating operation {(maximum flow-coat pressure
shouldn’t exceed 5 pounds per square inch [PSI]), so the
energy required to circulate and apply the product is
very low. Because of the low application pressure and
the specialized chemistry, the size of the tank is much
smaller than that of a conventional pretreatment tank.

One-step organic passivation process. During prod-
uct application, both organic and inorganic contami-
nants are removed; the inorganic ones are displaced by
mechanical action, while the organic ones are dissolved
in the fluid mixture. The dilution mechanism for the
process cils depends on the solubility parameters and
hydrogen bonding values of the system.

Following the cleaning and drip-off phases, fluids are
flashed off in the oven at 140°C-150°C (284°F-302°F). At
that point, the reactive groups in the organic substances
that form part of the mixture react directly with the












