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Claims. 
1. 

This invention relates to a method of, as well 
as to new materials for, treating surfaces of 2inc 
and zinc base alloys in preparation for an electro 
plating operation. 
The principal objects of the invention are to 
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Cyclic coal tar bases ------------- gals.-- 0.014.4 
Sulfuric acid (66° Bé.) ------------ gas 0.0049 
Thiourea ------------------------- lbs. 0.0250 
Polymerized ethylene oxide condensate 
(100% basis) -------------------- lbs.-- 00135 

Water, to make-------------------- gal-- 1.0000 clean the surfaces prior to the plating operation: 
to condition the surface so that it will better 
accept the plate; to improve the quality of the 
plated article; to minimize blistering of the plat 
ing even when subjected to extremes of ten 
perature; to reduce the number of rejects as well 
as to make possible the re-processing of rejects 
which have been cleaned and plated according to 
conventional methods where my invention has 
not been employed; and, in general, to improve 
the art of electroplating Zinciferous surfaces. 
The invention has ben found to be useful as 

a preparatory step in any of the conventional 
plating operations familiar to the art, a typical 
plating sequence being as follows: 

1. Treatment according to the present in 
vention. 

2. Water rinse. 
Reverse current electroclean. 
Water rinse. 
Dilute acid dip. 
Water rinse. 
Copper strike. 
Copper plate. 

... Water rinse, 
10. Nickel plate. 
11. Water rinse. 
12. Chromium plate. 
It is to be understood, however, that the fore 
ing is simply typical of conventional plating 
ocedures and that my improved preparatory 

strip is not to be limited to association with the 
succeeding steps enumerated above. 
The materials which I employ in applying my 

preparatory treatment consist of mineral spirits, 
phosphofic acid, cyclic coal tar bases, sulphuric 
acid, thiourea, non-ionic wetting agents and 
water. 
A concentrated treating bath may be made up 

as follows: 
Mineral spirits-------------------- gals.-- 0.3360 
Phosphoric acid, 75%------------- gals.-- 0.4853 

O 
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Tlic: bases wladch I have found to be most suitable inay 
be either sulated bases or narrow cuts or the entire ex 
tracted bases from various fractions if c tar. 'r (x. 
andle, In use the linical civiculnyrigin, any 
of the iridividual uticlines, picolines or collines, qui 
lilat subRtituted unilines, etc. Or lay 'Riploy out 
arcial cuts known LR ("rude pyridline bass, crud, quin 
Elling" fraction, a crude uiniline fraction fron with the 
quiniline itself has been renoveti, etc. Apparently bases 
extracted by the usual connercial methods fro y 
fraction of coal tar art stik factory, even when certain 
Inclivuals have been renowed from the fraction. The 
bases themselyes may hollyer a long range as, for ex 
ane, from 110' C. to 365 C. or even higher. Son 
of these bases are known to be of the pyridine and quin 
line seriek and other contain ES rings. in 
any case all the coal, tar bases of commerce seen to be 
suitable. This materal is a non-ionic wetting agent, the basic 
characteristic of which is an ethylene oxide chain, or one 
end of which chain is linked a hydronrbon radical 
through an oxygen atom and on the other end is a hy 
drogen atom. he general formula for these compounds 
is RO(CHO) where R is a hydrocarbon radical and a 
generally is between 3 and 30. 
As stated, the foregoing formula produces a 

relatively concentrated material which is prefer 
ably diluted with about four parts of water 
although the degree of dilution may be varied 
somewhat to meet differing conditions, actual 
optimum dilution ratios being obtainable by 
simple experimentation. 
I wish to note at this point that some of the 

ingredients are not soluble in water and that the 
aqueous treating bath is usually in the form of a 
relatively stable emulsion. However, I have 
noticed, at times, that the emulsion partially 
breaks or separates but that this breaking or 
Separation, apparently, has no deleterious effect 
on the operation of the process especially if the 
bath is somewhat agitated as is generally the case 
during normal operations of the process. 
The diluted material may be applied to a series 

or succession of the articles being treated in any 
desired manner although experience to date would 
indicate that immersion in the bath is probably 
preferable, the period of immersion being from 
approximately 30 seconds to approximately 2 
minutes depending upon the degree and nature 
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of the soil existing on the surface and the tem 
perature of a bath, which latter can range any 
where from about 0 , to a practical maximum 
of 160 F, although my preferred range and the 
one which I have found to give the best results 
lies between approximately 140 and 150 F. 
After the treatment with my improved mate 

rial the article may be rinsed if desired and then 
subsequently subjected to any of the conventional 
electroplating procedures the details of which 
latter, since they form no part of my invention, 
are not given herein. 

I have found that my process of treating zinc 
and zinc base alloys in preparation for an electro 
plating operation serves not only to clean the 
surface but also to condition it in such a way 
as to greatly improve the tharacter and finish 
of the final plate. Even grossly contaminated 
surfaces can be cleaned with my material, the 
deposits of soil apparently being blown free from 
the surface by the evolution of hydrogen gas 
and then rising to the surface of the bath where 
they are either dispersed or dissolved. Due, 
possibly to this rapid removal of deposits of soll 
even in recessed areas such as are usually pre 
sent on nore or less intricately shaped die cast 
ings, the subsequent etching of the Zinciferous 
surface is extremely uniform and blistering of 
the final plate is almost entirely if not complete 
ly eliminated. 

It will be seen, therefore, that in addition to . 
the cleaning operation effected by ny process 
and my material there is also a conditioning of 
the surface in some Way, the nature of which is 
not altogether clear but which I have found to 
be of very definite and helpful effect. 

I should like to note the fact that the solutions 
which I use are strongly acidic and that in prior 
cleaning practice it has been customary to avoid 
such acid solutions for cleaning purposes dug to 
their tendency to cause the work to become cov 
ered with "smut.' This trouble has been partic 
ularly evident with zinc alloys containing rela 
tively high percentages of copper. Indeed, even 
with my improved material, I have found it in 
advisable to apply the process to copper bearing 
alloys having higher than approximately 1% 
copper content if optimum results are to be at 
tained in the subsequent electroplating steps. 
However, I also Wish to emphasize the fact that 
with my invention it is posible to clean and con 
dition in a satisfactory manner 2inc base alloys 
which have a greater than average content of 
copper. 
One outstanding and very valuable application 

of my new invention resides in its ability to clean 
and recondition articles which have been rejected 
due to improper plating by conventional cleaning 
and plating procedures. In other words, where 
the plating has falled, it is only necessary to 
strip the plated article down to the Zinc sur 
face by any conventional method and then sub 
ject the article to treatment according to my in 
vention thereby making it possible to secure a re 
plate which I have found is perfectly satisfactory 
and meets the most exacting standards for plated 
work of this kind. This makes possible a great re 
duction in losses fron this source which losses 
in many industries have been very high. Where 
the invention is used in the manner just des 
cribed the sequence of operations, of course, is 
preceded by a stripping of the plate from the re 
jected article followed preferably by a vapor de 
greasing operation before the article is treated 
with any improved bath. 
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I should like to point out that while the formula 

given above has been found to give exceedingly 
satisfactory service for which reason I prefer to 
employ it in the proportions specified, yet it is 
possible to vary the proportions somewhat especi 
ally with respect to the amount of phosphoric acid 
although a relatively high degree of acidity of the 
bath is very important. Insofar as the phosphoric 
acid content is concerned, I have found that fairly 
good results can be obtained where the phosphoric 
acid content ranges downwardly from that given 
in the formula to approximately half of the 
amount specified or approximately 0.2418 gallon. 
As for the coal tar bases, I have found that too 
great a quantity will lead to uneven pitting of the 
work, snutting and generally to defective sur 
face conditioning. Too little of the active in 
gredients leads to a lack of cleaning, uneven con 
ditioning and generally defective Work. 

In conclusion, I have found that my improved 
treating bath will function satisfactorily for rela 
tively long periods of time although naturally it 
will become necessary ultimately to completely re 
place the bath. Until this point is actually reach 

25 ed, however, I found that the efficiency of the 
bath during the course of treating a series or sic 
cession of articles may be maintained simply by 
the periodic addition of Water, Wetting agent 
and mineral spirits in about the following pro 

90 portions: 

s 

Challons 
Mineral Spirits ------------------------- 0.7000 
Polymerized ethylene oxide 

35 condensate (100% basis) ------------- 0.0282 
"Water --------------------------------- 0.2718 

In other words replenishment or refreshment 
can be effected for a considerable period of time 

& in the manner just indicated and the quality of 
the finished work will be the best guide to the 
frequency with which such replenishment or re 
freshment should be made. This possibility con 
stitutes a somewhat unusual procedure because 
it would normally be expected that the acid at 
least would require replacement as soon as any 
of the other ingredients. 

claim: 
1. In the art of electroplating surfaces of zinc 

and zinc base alloys the step of treating the Sur 
face prior to the electroplating operation by sub 
jecting it to the action of an aqueous bath con 
taining the following ingredients in approxi 
mately the proportions indicated: 
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Mineral spirits.-------------------- gals.-- 0.3360 
Phosphoric acid (75%) ---gals.-- 0.2418 to 0.4835 
Cyclic coal tar bases-------------- gas-- 0.014.4 
Sulphuric acid (66 Bé.).----------- gals.-- 0.0049 
Thiourea ------------------------- lbs.-- 0.0250 

60 Polymerized ethylene oxide condensate 
(100% basis)-------------------- lbs.-- 0.035 

2. The treatment of claim 1 wherein the ten 
perature of the bath is maintained between about 
140°F, and 150°F. 

3. In the art of preparing a succession of ar 
ticles having zinciferous surfaces for an electro 
plating operation the steps which consist of treat 
ing the surfaces by subjecting them successively 
to the action of an aqueous bath containing the 
following ingredients in approximately the pro 
portions indicated: 

65 
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Mineral Spirits--------------------gals.-- 0.3360 
75 Phosphoric acid (75%) ----gals.-- 0.2418 to 0.4835 
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Cyclic coal tar bases-------------- gals.-- 0.0144. lowing ingredients in approximately the propor 
Sulphuric acid (86 P------------- 3: tions indicated: 
Thiourea ------------------------- -- w Polymerized ethylene oxide condensate E.E. a 755 r - -galso is to 8. 

(100% basis).-------------------- lbs.-- 0.0135 s -...-a F--- ww. Water, to make approximately gals. - 5.000 Cyclic coal tar bases-------------- gals.-- 0.014.4 
g w8 VPass Wva or an es were a sm ww. E. acid (66 Bé.).----------- 39: 

and in periodically refreshing the bath by addi- Olle ------------------------- S.- . 
tion thereto of a material consisting essentially of Polis hylene oxide condente 0.0185 
the following ingredients in approximately the low % bas : ar - a -s as un v- as a -u- a sm r - - - as - bs-- 1000 proportions indicated: ater, to make------------------- gals-- 1. 

gallons 7. A material for use in replenishing the bath 
Mineral spirits------------------------- 0.7000 of claim 1 consisting essentially of the following 
Polymerized ethylene oxide condensate ingredients in approximately the proportions in 
(100% basis).------------------------- 0.0282 dicated: 

Water --------------------------------- 0.2718 gallons Milneral spirits------------------------- 0.7000 
4. The method of claim 3 wherein the temper- Polymerized ethylene oxide condensate 

ature of the treating bath is maintained be- (100% basis)------------------------- 0.0282 
tween about 140°F. and 150 F. Water ------------------- up 4m s m m in war - am 0.218 

5. An aqueous bath for treating zinciferous sur 
faces consisting essentially of the following in 
gredients in approximately the proportions in 
dicated: 
Mineral spirits-------------------- gas-- 0.3360 
Phosphoric acid (75%) ----gals.-- 0.2418 to 0.4835 
Cyclic coal tar bases-------------- gals.-- 0.014.4 
Sulphuric acid (66 Bé.) ----------- gals.-- 0.0049 
Thiourea ------------------------- lbs. 0.0250 
Polymerized ethylene oxide condensate 

(100% basis)-------------------- lbs. 0.035 

6. A concentrated material for treating zinclf 
erous surfaces, consisting essentially of the foll 
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