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Sastavs, kas domats sajauk$anai ar Gdeni un izmanto$anai dzelzi saturosa metala abrazivai pulé3anai mitra procesa
aparata, tada ka puléSana rot&joSa trumuli vai tml., un kas satur svara procentos: aptuveni lidz 40 % skabenskabes;
aptuveni lidz 30 % fosfora pasivéjoSa agenta; skabenskabes svara attieciba pret pasivéjo$o agentu ir robezas no
aptuveni 1.2:1 lidz aptuveni 0.4:1; amonija agenta daudzumu, kas ir pietiekogs un efektivs, lai uzturétu $kiduma, ko
iegust, 8kidinot sastavu tideni, pH robeZas no aptuveni 3.5 lidz aptuveni 6.5; virsmas aktivas vielas daudzumu, kas ir
pietieko8s un efektivs, lai nodroSinatu sastava slapind$anu; neséja materidla daudzumu, kas ir pietiekoss, lai
izgatavotu sastéava atlikumu un efektivs, lai uzturétu sastava sastavdalas viegli izmantojama sausa granuléta forma.

Sastavs, saskana ar 1.punktu, kur amonija agents ir $kidrs amins un neséja materials ir granuléts absorbents, kas ir
efektivs, lai absorbétu Skidra amina amonija agentu, un kalpo ka ta neséjs.

Sauss granuléts sastavs, kas domats sajaukSanai ar Gdeni un izmanto$anai dzelzi saturo$a metala abrazivai
puléSanai mitra procesa aparata, tdda ka pulésSana rotéjosa trumuli vai tml., un satur svara procentos: aptuveni lidz
40 % skabenskabes kristalu; aptuveni lidz 30 % kristaliska fosfora pasivéjosa agenta; skabenskabes kristalu svara
attieciba pret pasivéjosa agenta kristaliem ir robezas no aptuveni 1.2:1"lidz aptuveni 0.4:1; kidra amina amonija
agenta daudzumu, kas ir pietickoss un efektivs, lai iestaditu pH aptuveni 3.5 8kidumam, kas rodas, kidinot sastavu
tdent; virsmas aktivas vielas daudzumu, kas ir pietieko§s un efektivs, lai nodroSinatu sastava slapina$anu; un
granuléta absorbenta daudzumu, kas ir pietieko$s, lai izgatavotu sastava atlikumu un efektivs, lai absorbétu Skidra
amina amonija agentu, un kalpotu ka ta nesgjs.

Sauss granuléts sastavs, kas domats sajauk3anai ar Gdeni un izmantoSanai dzelzi saturo$a metéla abrazivai
puléSanai mitra procesa aparata, tada ka pulésana rot&josa trumuli vai tml., un satur svara procentos: aptuveni lidz
2 % virsmas aktivas vielas; no aptuveni 50 % lidz aptuveni 65 % skabenskabes kristalu maisijuma ar kristalisku
fosfora pasivéjoSo agentu, kas izvéléts no grupas, kas satur pirofosfatus, tripolifosfatus un fosfonatus, ar svara
attiecibam skabenskabes kristaliem pret pasivéjosa agenta kristaliem robezas no aptuveni 1.2:1 lidz aptuveni 0.4:1;
aptuveni lidz 15 % 8kidra amina amonija agenta; un granuléta absorbenta daudzumu, kas ir pietiekoss, lai izgatavotu
sastava atlikumu un lai absorb&tu Skidra amina amonija agentu, un kalpotu ka ta neséjs.

Sastavs, saskana ar 3. vai 4. punktu, kur kristalisks fosfora pasivéjosais agents ir pirofosfats.
Sastavs, saskana ar 5.punktu, kur kristalisks fosfora pasivéjo3ais agents ir tetranatrija pirofosfats.
Sastavs, saskana ar 3. vai 4. punktu, kur $kidrs amina amonija agents ir monoetanolamins.

Sastavs, saskana ar 3. vai 4. punktu, kur absorbents ir diatoma zeme.

Sauss granuléts sastavs, kas domats sajauk3anai ar Gdeni un izmanto$anai dzelzi saturo$a metala abrazivai
puléSanai mitra procesa aparéta, tada ka puléSana rotgjosa trumuli vai tml, un satur svara procentos, aptuveni lidz 2
% neputojoSas nejonogénas virsmas akfivas vielas ar zemu HLB; no aptuveni 50 % lidz aptuveni 65 %
skabenskabes kristalu maisijuma ar tetranatrija pirofosfatu, kurd, svara attiecibads, skabenskabes kristali pret
tetranatrija pirofosfatu ir robezas no aptuveni 2:1 lidz aptuveni 0.4:1; aptuveni lidz 15 % monoetanolamina; un
diatoma zemes daudzumu, Kas ir pietieko3s, lai izgatavotu sastava atlikuSo daju un absorb&tu monoetanolaminu, un
kalpotu ka ta nesgjs.

Metode dzelzi saturo$a metéla izstradajumu sagatavoSanai sekojo3ai virsmas elektroparklasanai, kas ietver stadijas:
Skiduma izgatavoSana, kas satur skabi un pasivéjodu agentu, izstradajumu un slipé3anas vides iegremdéSana
dispersija, un izstradajumu un slipéSanas vides maisiSana, kamér izstradajumi un slipéSanas vide ir iegremdéti
dispersija, atSkiriga ar to, ka ietver stadijas: dispersijas izgatavo$ana, sajaucot ar Gideni no aptuveni 8 uncém lidz
aptuveni 12 uncém uz galonu Gdens sausa granuléta sastava, kas satur svara procentos: aptuveni fidz 40 %
skabenskabes kristalu; aptuveni lidz 30 % kristiliska fosfora pasivéjosa agenta; skabenskabes kristalu svara
attieciba pret pasivéjosa agenta kristdliem atrodas robezas no aptuveni 1.2:1 lidz aptuveni 0.4:1; $kidra amina
amonija agenta daudzumu, kas ir pietiekoSs un efektivs, lai noregulgtu pH Skidumam, kas rodas, $kidinot sastavu
ddeni, aptuveni 3.5; virsmas aktivas vielas daudzumu, kas ir pietieko8s un efektivs, lai nodroSinatu sastava
slapinaSanu; un granuléta absorbenta daudzumu, kas ir pietiekoSs, lai izgatavotu sastava atlikumu un efektivs Skidra
amina amonija agenta absorb&$anai,un kalpotu ka ta nesgjs; skiduma pH limena regulé$ana izstradajumu un
slipéSanas vides maisiSanas laika; pH limena reguléSana, pievienojot sarmu, un $kiduma pH limena nodro$inasana, .
lai noturétu pH robeZas no aptuveni 3.5 lidz aptuveni 7.0 izstradajumu un slipgsanas vides maisiSanas laika.

Metode dzelzi saturo$a metala izstradajumu sagatavoSanai sekojosai virsmas elektroparklasanai, kas ietver stadijas:
skiduma izgatavoSana, kas satur skabi un pasivéjosu agentu, izstradajumu un slipéSanas vides iegremdé$ana
dispersija, un izstradajumu un slipé8anas vides maisiSana, kamér izstradajumi un slipéSanas vide ir iegremdéti
dispersija, atskiriga ar to, ka ietver stadijas : dispersijas izgatavo$ana, sajaucot ar Gdeni no aptuveni 8 uncém lidz
aptuveni 12 uncém uz galonu Udens sausa granuléta sastava, kas satur, svara procentos, aptuveni lidz 2 % virsmas
aktivas vielas; no aptuveni 50 % lidz aptuveni 65 % skabenskabes kristalu maisijuma ar kristalisku fosfora pasivéjosu
agentu, kas izvéléts no grupas, saturoas pirofosfatus, tripolifosfatus un fosfonatus, pie kam svara attiecibas
skabenskabes kristaliem pret pasivéjo3d agenta kristaliem atrodas robeZas no aptuveni 1.2:1 lidz aptuveni 0.4:1; lidz
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aptuveni 15 % Skidra amina amonija agenta; un granuléta absorbenta daudzumu, kas ir pietiekoss, lai izgatavotu
sastava atlikumu un lai absorbétu $kidro amina amonija agentu, un kalpotu ka ta neséjs; Skiduma pH limena
reguleSana izstradajumu un slipéanas vides maisidanas laika; un pH limena regulé$ana, pievienojot sarmu, un
Skiduma pH limena nodroina$ana, lai noturgtu pH robezas no aptuveni 3.5 lidz aptuveni 7.0 izstradajumu un
slipé8anas vides maisi$anas laika.

12. Metode dzelzi saturo$a metala izstradajumu sagatavosanai sekojosai virsmas elektroparklasanai, kas ietver stadijas:
Skiduma izgatavoSana, kas satur skabi un pasivéjosu agentu, izstradajumu un slipgsanas vides iegremdésana
dispersija, un izstradajumu un slipéSanas vides maisi§ana, kaméar izstradajumi un slipésanas vide ir iegremdaéti -
dispersija, atskiriga ar to, ka ietver stadijas: dispersijas izgatavo$ana, sajaucot ar ideni no aptuveni 8 uncém lidz
aptuveni 12 uncém uz galonu Gdens sausa granuléta sastava, kas satur, svara procentos, aptuveni lidz 2 %
neputojoSas zema HLB nejonogénas virsmas aktivas vielas; no aptuveni 50 % lidz aptuveni 65 % skabenskabes
kristalu maisfjuma ar tetranatrija pirofosfatu, pie kam svara attiecibas skabenskabes kristaliem pret tetranétrija
pirofosfatu atrodas robezas no aptuveni 2:1 lidz aptuveni 0.4:1; aptuveni lidz 15 % monoetanolamina; un diatoma
zemes daudzumu, kas ir pietiekoss, lai izgatavotu sastava atlikumu un lai absorbétu monoetanolaminu, un kalpotu
ka ta nesgjs; dispersijas pH limena regulé$ana izstradajumu un slipéSanas vides maisiSanas laika; un pH limena
regulédana, pievienojot sarmu, un kiduma pH limena nodro§inasana, laj noturdtu pH robezas no aptuveni 4.5 lidz

aptuveni 5.0 izstradajumu un slipé$anas vides maisiSanas laika.

13. Metode, saskana ar 10., 11. vai 12. punktu, atSkiriga ar to, ka ietver izstradajumu un slipé$anas vides maisisanu tik
ilgi, kamér uz dzelzi saturo$a metala izstradajumu virsmas izveidojas viegli melna pléve.

14. Metode, saskana ar 10., 11. vai 12. punktu, kur Skidums tiek recirkuléts caur trauku, kura ir izstradajumi un
slipgSanas vide, atskiriga ar to, ka ietver Skiduma recirkulaciju pie tecéSanas atruma robeas no aptuveni 0.25 lidz
aptuveni 1.0 galonam stunda, ja trauka tilpums ir kubikpada, kas aizpildita ar dispersiju, izstradajumiem un
slipésanas vidi.

KOPSAVILKUMS

Piedavatais sastavs satur, masas %: lidz 40 % skabenskabi (vai 60 - 65 % tas kristalu); lidz 30 % fosfora pasivéjosu
agentu (ari kristalisku, pieméram, no grupas, kas satur pirofosfatus, tripolifosfatus un fosfonatus); amonija agentu,
pieméram, 15 % $kidru aminu, tai skaita - mono-etanolaminu tada daudzuma, kas nodrosina $kiduma pH robeZas no 3,5
lidz 6,5; virsmas aktivas vielas, pieméram, 2 % neputojo$as nejonogénas virsmas aktivas vielas ar zemu HLB;
neséjmateridlu, pieméram, granulgtu absorbentu, taja skaita diatoma zemi, pietiekama daudzuma (daudzums precizéts
funkciondli). Sastava skibenskabes attieciba pret fosfora pasivéjoSo agentu definéta robeZas no 1,2:1 lidz 0,4:1
(skabenskabes kristalu un tetranatrija pirofosfata gadijuma - no 2:1 lidz 0,4:1).

Piedavatas virsmas apstrades metodes biltiba ir sekojosa: izgatavo dispersiju, sajaucot 8 - 12 unces (OZ) iepriek$ minéta
sausa granuléta sastdva ar galonu (gal) ddens; regulé $kiduma pH, pievienojot sarmu, visds procesa stadijas -
iegremd@Sanas, maisiSanas, izstradajuma apstrades. Maisidanas ilgums un 8kiduma cirkulcijas atrums tiek precizéti.

DESCRIPTION
Field and Background of Invention

This invention relates to compositions and methods of using the compositions in preparing ferrous metal components for
subsequent surface electroplating by preparing a solution containing an acid and sequestering agents, immersing the
components and abrading media in the solution, and agitating the components and the abrading media while maintaining
the components and the media immersed in the solution. Similar technology has been known heretofore from such
disclosures as Hays United States Patent 2,890,944; a series of United States Patents to Herman Ben Snyder including
2,940,838; 2,981,610; 3,052,582; and 3,061,494; and Michaud et al United States Patent 4,491,500.
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In accordance with the improvements of the present invention, the compositions are in dry granular form. In dry granular
form, the composition has, by weight percent, up to about 40 % of oxalic acid crystals; up to about 30 % of a crystalline
phosphorus sequestering agent; the ratio by weight of oxalic acid crystals to sequestering agent crystals being in a range
of from about 2:1 to about 0.4:1; a quantity of a liquid amine ammonifying agent sufficient and effective for adjusting the
pH of the solution formed on dissolving the composition in water to about 3.5; a quantity of a non-foaming non-ionic-
surfactant sufficient and effective for accomplishing wetting of the composition; and a quantity of a granular absorbent

sufficient to make up the remainder of the composition and effective to absorb said liquid amine ammonifying agent and

serve as a carrier therefor. )

It has been known heretofore in the manufacture of ferrous metal components that electroplating of such components
may serve the dual functions of protecting the ferrous material against rust or other deterioration and enhancing
appearance. For such reasons, it is commonly done to plate hand tools such as wrenches and the like with bright
electroplate finishes. In preparing components for such finishing, it is important that the surfaces to be plated have a
certain degree of smoothness for appearance sake, and sometimes important that they be polished. While such
polishing has been done in a number of different ways, chemical processes for metal removal have achieved some
success and acceptance, and have followed generally the teachings of the prior patents listed above.

In processes of the type described, there is a constant balancing of harshness against productivity. In attempts to
achieve high productivity of components and short cycle times for the use of equipment, some users have attempted the
use of strongly acidic solutions. In attempts to achieve desirable surface finishes, other users have attempted the use of
less acidic solutions. In both instances, problems may be encountered with exhaustion of solutions used and effluents
created. Attempts at prolonging the usefulness of solutions have involved the use of sequestering agents to avoid
exhaustion of working solutions.

Brief Description of Invention

Having in mind the efforts made in the past and the problems encountered, it is an object of this invention to achieve
chemically smoothed surfaces for receiving bright electroplated finishes in an optimal processing time and with minimal
undesirable effluent. In realizing this object of the invention, a process of the general type briefly described hereinabove
is improved by the use of an organic acid solution which achieves controlled metal removal at a desirable rate.
Production capabilities using the solution contemplated by this invention are better than those accomplished using the

harsher solutions previously used, while the effluent from the process more nearly approaches a chemically neutral
waste. : '

Yet another object of this invention is to provide compositions which may be formulated and handled as a dry granular
material, then mixed with water to provide the necessary working solution as needed. In realizing this object of the
invention, the handling and preparation of the working chemicals used in the process briefly described hereinabove is
simplified for those users who may prefer a dry granular material for that purpose.

Detailed Description of Invention

Some of the objects of the invention having been stated, other objects will appear as the description proceeds. While the
present invention will be described more fully hereinafter, it is to be understood at the outset of the description which
follows that persons of skill in the appropriate arts may modify the invention here described while still achieving the
favourable results of this invention. Accordingly, the description which follows is to be understood as being a broad,
teaching disclosure directed to persons of skill in the appropriate arts, and not as limiting upon the present invention.

Stated generally, the compositions contemplated by the present invention are dry granular compositions, which are
adapted to be mixed with water and used in a wet process abrasive finishing apparatus for ferrous metals, such as a
tumbling barrel or the like. The dry composition comprises, by weight percent, up to about 40 % of oxalic acid crystals;
up to about 30 % of a crystalline phosphorus sequestering agent; the ratio by weight of oxalic acid crystals to
sequestering agent crystals being in a range of from about 2:1 to about 0.4:1; a quantity of a liquid amine ammonifying
agent sufficient and effective for adjusting to about 3.5 the pH of the solution formed on dissolving the composition in
water; a quantity of a non-foaming non-ionic surfactant sufficient and effective for accomplishing wetting of the
composition; and a quantity of a granular absorbent sufficient to make up the remainder of the composition and effective
to absorb said liquid amine ammonifying agent and serve as a carrier therefor.

The phosphorus sequestering agent may be .any of the inorganic phosphates which display the characteristic of
sequestering ferrous metal ions, and/or many of the organic phosphates which display such characteristics. Those which
have been found to perform better in the compositions of this invention are pyrophosphates, tripolyphosphates, and
phosphonates. That which is most preferred is tetrosodium pyrophosphate.

The buffering and/or ammonifying agent(s) may be any ammonia releasing or generating material which will have the
effect of moderating the pH of the solution. It has been determined that the combined effect of the acid constituent in
removing metal and the sequestering agent in holding metal ions in solution and preventing their re-deposition onto the
components in a plating type process is pH dependent, and will not start and/or proceed properly at pH levels below
about 3.5. Thus it is important, in the compositions and methods contemplated by this invention, to control that factor. A
preferred material to accomplish such control is monoethanolamine. Monoethanolamine is a liquid, and in order to
accomplish its use in a dry granular material as contemplated by this invention it is necessary to incorporate a carrier for
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the liquid. That is done by use of an absorbent, and a preferred material is diatomaceous earth, which is essentially
chemically inert for purposes of the present composition and methods using the composition.

In order to assure that the compositions of this invention more easily enter solution with water which mixed for use, it is
desirable to incorporate a wetting agent in the form of a surfactant. A preferred surfactant is a non-foaming, non-ionic
material, and it is further preferred that such material be of a low HLB type. ‘

The ratio of oxalic acid to sequestering agent is significant in balancing speed of metal removal to accomplish surface
finishing against etching from excessively aggressive metal removal inasmuch as both the materials used contribute to
metal removal. Experimentation with variations in the ratio of acid to sequestering agent have shown that, as a general
matter, increasing the quantity of sequestering agent in relation to acid increases the speed of metal removal and also
increases the likelihood that metal removal causes a distinctive "frosty" appearance which is deemed etching and which
experience has shown must be polished before satisfactory plating can be accomplished. While the mechanism leading
to such results is perhaps not fully understood, it is believed likely that the varying concentrations cause varying rates of
effectiveness of metal removal in the microscopic level “peaks and valleys" or roughnesses of the components. Where
metal removal is essentially the same in both areas, a frosty finish results. Where metal removal occurs more heavily at
the peaks, a greater smoothness is achieved and the finished component is more acceptable. Depending in part upon
the specific ferrous alloy being worked, ratios of acid to agent in the range of from about 2 parts to 1 part to about 0.3 part
to 1 part have been found acceptable and are contemplated by this invention. A preferred range is about 1.4 parts to 1
part.

In use, the compositions of this invention may be used in any known type of wet abrasive finishing equipment capable of
withstanding the corrosive effects of the dispersions which result. Examples of such equipment are listed in the prior
patents listed above, and may include open and closed tumbling barrels, spinning machines, vibrating machines, and
spindle machines. Such equipment may be capable of batch processing, continuous or flow through processing, or both.
Solutions used may be batched or recirculated. The choice of such equipment is left to the skill of the person skilled in
the applicable arts and learning of this invention. However, as brought out more fully hereinafter, a preferred process
uses apparatus arranged for recirculation of the solution. :

As briefly mentioned above, a method of preparing ferrous metal components for subsequent surface electroplating in
accordance with this invention includes the known steps of preparing a solution containing an acid and a sequestering
agent, immersing the components and abrading media in the solution, and agitating the components and the abrading
media while maintaining the components and the media immersed in the solution.

It is to be noted that an apparent factor in the successful operation of compositions as contemplated by this invention
arises out of the differing solubilities of sodium and ammonium oxalates and the ferric/ferrous sodium/ammonium
oxalates formed when the compositions are added to the treatment vessels in which ferrous components are being
finished. The latter materials are significantly more highly soluble in water, contributing to the finishing action sought and
accomplished by this invention.

The improvement contemplated by this invention, as practiced using the dry granular composition, comprises the steps of
preparing a solution by mixing with water from about 8 ounces to about 12 ounces per gallon of water of the dry granular
composition described above, monitoring the pH level of the solution during agitation of the components and abrading
media, and responding to monitored pH levels by adding an alkali and thereby adjusting the pH level of the solution to
maintain such pH within a range of from about 4.5 to about 5.0 throughout agitation of the components and abrading
media. Preferably the agitation continues until such time as a soft blackish film has formed on the surface of the ferrous
components. Experimentation has determined that optimum productivity is achieved with a recirculating type of process
and with the solution recirculating at a flow rate in the range of from about 0.25 to about 1.0 gallons per hour per cubic
foot of volume in the vessel occupied by the dispersion, components and abrading media.

Certain experiments conducted in the development of this invention are reflected in the following examples.
Example 1

Using a laboratory size closed barrel tumbler and a small lot of sockets for socket wrenches, a solution of water and a dry .
granular composition was prepared. The composition contained equal parts by weight of oxalic acid crystals and
phosphate, and was mixed with water in a ratio of 8 ounces to a gallon of water. Ordinary household cleaning ammonia
was added to the solution in a quantity sufficient to adjust the pH to about 4. The ferrous metal components were
tumbled for 8 hours, removed and washed. It was observed that surfaces of the sockets were smoothed and that a gray
film had developed on the surfaces. The sockets were deemed to have surfaces acceptable for plating.

Example 2
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Using the tumbler of Example 1 and a similar quantity of ferrous metal components, a solution was prepared in a similar
way using a ratio of oxalic acid to phosphate of 0.30:1. Ordinary household cleaning ammonia was used as an
ammonifying agent. The components processed were found to have the frosty surface appearance deemed indicative of

improper metal removal. While acceptable for plating, the plated components were less attractive visually than those of
Example 1. :

Example 3

A dry granular composition was prepared using oxalic acid crystals and tetrosodium pyrophosphate in a ratio of 2:1.
Monoethanolamine was blended with diatomaceous earth in a ratio of about 0.33:1 until the diatomaceous earth had
taken up the liquid amine. The acid and phosphate were then blended with the amine carrier in a ratio of about 1.5:1 to
form a dry granular composition. The dry granular composition of acid, phosphate, amine and carrier was then mixed
with water in a ratio of 12 ounces to each gallon of water and used in a commercial size vibratory bowl! finishing
apparatus to finish a large quantity of components. The components were processed for 4 hours, and were found to
have an acceptable finish and a smutty black film.

Example 4

A dry granular composition similar to that of Example 3 was prepared, with the addition of about 1 % by weight of a non-
foaming non-ionic surfactant. The composition was mixed with water in a ratio of 10 ounces to each gallon of water. It
was observed that mixing of the liquid finishing composition was improved over the composition of Example 3. The
finishing mixture was used in an open tumbler barrel, recirculating flow system to process hand tools. It was observed
that metal removal began after about fifteen minutes and that a satisfactory surface finish was achieved in about 6 hours
time.

Example 5

A dry granular composition was prepared using oxalic acid crystals and tetrosodium pyrophosphate in a ratio of 1.4:1.
Monoethanolamine was blended with diatomaceous earth in a ratio of about 0.4:1 until the diatomaceous earth had taken
up the liquid amine. The acid and phosphate were then blended with the amine carrier in a ratio of about 1.5:1 to form a
dry granular composition. The dry granular composition of acid, phosphate, amine and carrier was then mixed with water
in a ratio of 10 ounces to each gallon of water and used in a commercial size vibratory bowl finishing apparatus with
recirculating flow to finish a large quantity of components. The components were processed for 5 hours, with a
recirculating flow rate of 0.8 gallons per hour per cubic foot of machine capacity and were found to have an acceptable
finish and a smutty black film.

While the examples here included will reflect the parameters varied in experimentation done during development of the
present invention, the forms of the present invention preferred at the writing of this description are a dry granular
composition which has as its constituents, by weight: 35 % oxalic acid crystals; 28 % an absorbent for a liquid
ammonifying agent, preferably diatomaceous earth; 25 % crystalline phosphorus, preferably tetrosodium pyrophosphate;
11 % ammonifying agent, preferably monoethanol-amine; and 1 % non-foaming non-ionic surfactant.

In the specifications there have been set forth preferred embodiments of the invention and although specific terms are

used, the description thus given uses terminology in a generic and descriptive sense only and not for purposes of
limitation.

What is claimed is:

1. "A composition adapted to be mixed with water and used in a wet process abrasive finishing apparatus for ferrous
metals, such as a tumbling barrel or the like, and comprising, by weight percent; up to about 40 % oxalic acid; up to
about 30 % of a'phosphorus sequestering agent; the ratio by weight of oxalic acid to sequestering agent being in a
range of from about 1.2:1 to about 0.4:1; a quantity of an ammonifying agent sufficient and effective for adjusting the
pH of the solution formed on dissolving the composition in water to a range of from about 3.5 to about 6.5; a quantity
of a surfactant sufficient and effective for accomplishing wetting of the composition; and a quantity of a carrier
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material sufficient to make up the remainder of the composition and effective to maintain the constitutents of the
composition in a readily handled dry granular form.

A composition according to Claim 1 wherein the ammonifying agent is a liquid amine and said carrier material is a
granular absorbent effective to absorb said liquid amine ammonifying agent and serve as a carrier therefor.

A dry granular composition adapted to be mixed with water and used in a wet process abrasive finishing apparatus
for ferrous metals, such as a tumbling barrel or the like, and comprising, by weight percent; up to about 40 % of
oxalic acid crystals; up to about 30 % of a crystalline phosphorus sequestering agent; the ratio by weight of oxalic
acid crystals to sequestering agent crystals being in a range of from about 1.2:1 to about 0.4:1; a quantity of a liquid
amine ammonifying agent sufficient and effective for adjusting to about 3.5 the pH of the solution formed on
dissolving the composition in water; a quantity of a surfactant sufficient and effective for accomplishing wetting of the
composition; and a quantity of a granular absorbent sufficient to make up the remainder of the composition and
effective to absorb said liquid amine ammonifying agent and serve as a carrier therefor.

A dry granular composition adapted to be mixed with water and used in a wet process abrasive finishing apparatus
for ferrous metals, such as a tumbling barrel or the like, and consisting essentially of, by weight percent; up to about
2 % of a surfactant; from about 50 % to about 65 % of a mixture of oxalic acid crystals and a crystalline phosphorus
sequestering agent selected from among the group consisting of pyrophosphates, tripolyphosphates, and
phosphonates, with the ratio by weight of oxalic acid crystals to sequestering agent crystals being in a range of from
about 1.2:1 to about 0.4:1; up to about 15 % of a liquid amine ammonifying agent; and a quantity of a granular
absorbent sufficient to make up the remainder of the composition and to absorb said liquid amine ammonifying agent
and serve as a carrier therefor.

A composition according to one of Claim 3 or Claim 4 wherein said crystalline phosphorus sequestering agent is a
pyrophosphate.

A composition according to Claim 5 wherein said crystalline phosphorus sequestering agent is tetrosodium
pyrophosphate.

A composition according to one of Claim 3 or Claim 4 wherein said liquid amine ammonifying agent is
monoethanolamine.

A composition according to one of Claim 3 or Claim 4 wherein said absorbent is diatomaceous earth.

A dry granular composition adapted to be mixed with water and used in a wet process abrasive finishing apparatus
for ferrous metals, such as a tumbling barrel or the like, and consisting essentially of, by weight percent; up to about
2 % of a non-foaming low HLB non-ionic surfactant; from about 50 % to about 65 % of a mixture of oxalic acid
crystals and tetrosodium pyrophosphate, with the ratio by weight of oxalic acid crystals to tetrosodium pyrophosphate
being in a range of from about 2:1 to about 0.4:1; up to about 15 % of monoethanolamine; and a quantity of
diatomaceous earth sufficient to make up the remainder of the composition and to absorb said monoethanolamine
and serve as a carrier therefor.

In @ method of preparing ferrous metal components for subsequent surface electroplating which includes the steps of
preparing a solution containing an acid and a sequestering agent, immersing the components and abrading media in
the dispersion, and agitating the components and the abrading media while maintaining the components and the
media immersed in the dispersion, the improvement comprising the steps of: preparing the dispersion by mixing with
water from about 8 ounces to about 12 ounces per gallon of water of a dry granular composition which comprises, by
weight percent, up to about 40 % of oxalic acid crystals; up to about 30 % of a crystalline phosphorus sequestering
agent; the ratio by weight of oxalic acid crystals to sequestering agent crystals being in a range of from about 1.2:1
to about 0.4:1; a quantity of a liquid amine ammonifying agent sufficient and effective for adjusting the pH of the
solution formed on dissolving the composition in water to about 3.5; a quantity of a surfactant sufficient and effective
for accomplishing wetting of the composition; and a quantity of a granular absorbent sufficient to make up the
remainder of the composition and effective to absorb said liquid amine ammonifying agent and serve as a carrier
therefor; monitoring the pH level of the solution during agitation of the components and abrading media; and
responding to monitored pH levels by adding an alkali and thereby adjusting the pH level of the solution to maintain

such pH within a range of from about 3.5 to about 7.0 throughout agitation of the components and abrading media.
i1,

In a method of preparing ferrous metal components for subsequent surface electroplating which includes the steps of
preparing a solution containing an acid and a sequestering agent, immersing the components and abrading media in
the dispersion, and agitating the components and the abrading media while maintaining the components and the
media immersed in the dispersion, the improvement comprising the steps of: preparing the dispersion by mixing with
water from about 8 ounces to about 12 ounces per gallon of water of a dry granular composition which consists
essentially of, by weight percent; up to about 2 % of a surfactant; from about 50 % to about 65 % of a mixture of
oxalic acid crystals and a crystalline phosphorus sequestering agent selected from among the group consisting of
pyrophosphates, tripolyphosphates, and phosphonates, with the ratio by weight of oxalic acid crystals to
sequestering agent crystals being in a range of from about 1.2:1 to about 0.4:1; up to about 15 % of a liquid amine
ammonifying agent; and a quantity of a granular absorbent sufficient to make up the remainder of the composition
and to absorb said liquid amine ammonifying agent and serve as a carrier therefor; monitoring the pH level of the
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solution during agitation of the componénts and abrading media; and responding to mdnitored pH levels by adding
an alkali and thereby adjusting the pH level of the dispersion to maintain such pH within a range of from about 3.5 to
about 7.0 throughout agitation of the components and abrading media. ¥

In a method of preparing ferrous metal components for subsequent surface electroplating which includes the steps of
preparing a solution containing an acid and a sequestering agent, immersing the components and abrading media in
the dispersion, and agitating the components and the abrading media while maintaining the components and the
media immersed in the dispersion, the improvement comprising the steps of: preparing the dispersion by mixing with
water from about 8 ounces to about 12 ounces per gallon of water of a dry granular composition which consists
essentially of, by weight percent; up to about 2 % of a non-foaming low HLB non-ionic surfactant; from about 50 %
to about 65 % of a mixture of oxalic acid crystals and tetrosodium pyrophosphate, with the ratio by weight of oxalic
acid crystals to tetrosodium pyrophosphate being in a range of from about 2:1 to about 0.4:1; up to about 15 % of
monoethanolamine; and a quantity of diatomaceous earth sufficient to make up the remainder of the composition
and to absorb said monoethanolamine. and serve as a carrier therefor; monitoring the pH level of the dispersion
during agitation of the components and abrading media; and responding to monitored pH levels by adding an alkali
and thereby adjusting the pH level of the solution to maintain such pH within a range of from about 4.5 to about 5.0
throughout agitation of the components and abrading media.

A method according to one of Claims 10, 11 or 12 wherein the improvement further comprises continuing the
agitation of the components and abrading media until such time a soft blackish film has formed on the surface of the
ferrous components.

A method according to one of Claims 10, 11 or 12 wherein the solution is recirculated through a vessel containing the
components and abrading media and further wherein the improvement further comprises recirculating the solution at
a flow rate in the range of from about 0.25 to about 1.0 gallons per hour per cubic foot of volume in the vessel
occupied by the dispersion, components and abrading media.

Abstract

Compositions and methods of using the compositions in preparing ferrous metal components for subsequent surface

electroplating by preparing a solution containing an acid and a sequestering agent, immersing the components and
abrading media in the solution, and agitating the components and the abrading media while maintaining the
components and the media immersed in the solution. The compositions are dry granular compositions. Specific
formulations are set out'in detail. Generally, each-composition has, by defined weight percents, oxalic acid; a
phosphorus sequestering agent;  the ratio by weight of oxalic acid to sequestering agent being in a range of from
about 1.2:1 to about 0.4:1; a quantity of an ammonifying agent sufficient and effective for adjusting the pH of the
solution formed on dissolving the composition in water to about 3.5; a quantity of a surfactant sufficient and effective
for accomplishing wetting of the composition; and a quantity of a carrier material which may be a granular absorbent
sufficient to make up the remainder of the composition.
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