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The present invention relates to the graining of litho 
graphic plates and more particularly to a process for 
chemically graining aluminum lithographic plates on both 
sides simultaneously to produce a superior grain structure 
on such plates. 

This application is a continuation-in-part of my co 
pending application Serial No. 218,865, ?led August 23, 
1962, now abandoned. 

Successful planographic printing from metal plates de 
pends upon the immiscibility of oil and water and espe 
cially upon the preferential retention of a greasy image 
forming substance by the image areas and a similar re 
tention of an aqueous dampening ?uid by the non-image 
areas. For lithographic purposes, metal plates such as 
those of aluminum are usually roughened or grained to 
minimize the attritional effect of the ink rollers on the 
image and to prevent the rollers from causing too great 
a reduction in the ?lm of moisture which must be re 
tained to prevent ink contamination of the non-printing 
portions of the plates. 

In accordance with existing practices, metal litho 
graphic plates are subjected either to marble graining 
or to brush graining in order to obtain a surface which 
will retain the image and which will hold a thin ?lm of 
moisture on the non-image areas. In marble graining a 
plurality of marbles are agitated in contact with the plate 
surface in the presence of moisture and a powdered abra 
sive. This is a rather expensive process which requires 
considerable skill and experience on the part of the op 
erator in order to obtain satisfactory graining. More re 
cently, the brush graining technique has been adopted as 
an improved approach to mechanical graining and in 
this procedure the metal sheet is acted upon by rotating 
or revolving bristle brushes ordinarily in the presence of 
moisture and powdered abrasive. While brush graining 
is in some respects preferable to marble graining, it re 
quires costly brush graining equipment and still necessi 
tates the use of skilled labor. 

It is also known to grain metal lithographic plates 
chemically, but the grain produced in this way is far in 
ferior to that produced by mechanical graining and, 
hence, has not proved to be satisfactory nor has it gone 
into extensive use. This is primarily due to the fact that 
chemical graining as heretofore carried out produces such 
a ?ne grain that it is of very little value and in the case 
of caustic etching, an unsatisfactory pebbly or nodular 
surface results. Alkaline etchants in general tend to pro 
duce an undesirably pitted aluminum surface with the pits 
in a most irregular pattern. Acid etchants are very likely 
to level the metal surface of the lithographic plates 
rather than to roughen them. - 
The present invention is predicated upon the discovery 

that by subjecting aluminum lithographic plates to a cer 
tain sequence of etchants, an idea grain is produced. 
Chemical graining according to the present invention is 
molecular in nature, by which term is meant chemical 
graining of various types wherein there is movement of 
molecules or atoms in contrast to abrasive graining which 
removes relatively large pieces of material from the metal 
surfaces. 

In general, the present invention comprises a process 
of subjecting an aluminum lithographic plate ?rst to an 
alkaline etchant, then to an acid etchant, and then again 
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to‘ an- alkaline etchant. It has been found that this new 
combination- of etching, treatments produces new and un-_ 
obvious results which- have not heretofore been obtained 
and makes possible the production of aluminum litho 
graphic plates with a vastly superior type of- grain struc 
ture. By combining the etchants the grain on the alu'-' 
minum plates is made up of tiny hills and valleys in? 
which the valleys or depressions have U-shaped bottoms, 
and the hills or raised portions have straight sides and a 
minimum of surface area at the highest elevation. The 
hills and valleys are so located that there are no level 
areas in between. The combination of etchants has the 
further advantage in that it ‘removes a minimum of metal 
which is economically important, but still obscures the 
rolling mill marks present in the original aluminum 
sheets. A still further advantage of importance is that 
the ?nished chemically grained plates are uniform and 
streak free. 

According to the present invention an aluminum litho 
graphic plate is immersed in an alkaline etching bath to 
produce a pitted surface, then immersed in an acid bath 
which deepens the pits and produces hills and valleys with 
sharp peaks and the thus-treated plate is then again sub 
jected to immersion in an alkaline bath to remove the ?ne 
fragile peaks and dissolve the water-insoluble ?lm left by 
the acid etching bath. After the lithographic plate has 
been successively immersed in the foregoing combination 
of etching baths, the thus molecularly or chemically 
grained plate is immersed in a non-etching acid bath to 
remove the smut produced by the ?nal alkaline etching 
bath. Since the aluminum plate is fully immersed and/ or 
passed through these etching baths both sides of the plate 
are simultaneously grained in contrast to mechanical 
graining which acts only upon one side of the metal sheet 
or plate. The alkaline etching baths are based upon 
sodium hydroxide or potassium hydroxide and are essen 
tially aqueous solutions of sodium hydroxide or potas 
sium hydroxide with or without additional components 
as hereinafter speci?ed and wherein the water is de 
ionized. The two alkaline etching baths may be identical 
or different. The acid etching bath is essentially an 
aqueous solution of a mineral acid such as hydrochloric 
acid, nitric acid, hydro?uoric acid, phosphoric acid, fluo 
silic acid, hydrobromic acid, sulfuric acid, or combina 
tions thereof. 

It has further been found that the etching procedure 
can best be carried out within certain relatively narrow 
and critically signi?cant temperature and time ranges, 
that the individual components in both the alkaline and 
acid etchants can be varied as to proportions or concen 
tration within certain hereinafter prescribed limits and 
that within those ranges and limits optimum results are 
obtained without appreciably affecting the performance 
of the etchants due to the permissible variations. 
The invention is illustrated by the following non 

limitative examples which represent the best mode of 
carrying out the invention presently known. 

Example I 

A sheet of 2S (1100) aluminum 20" x 22%" x 0.012" 
was immersed for one to three minutes, preferably two 
minutes, at a temperature of 50° C. to 70° C., prefer 
ably 60° C., in an alkaline etching bath prepared by 
mixing the following components in the order listed and 
in the preferred proportions stated, which proportions can 
be varied within a range from +20 percent to —20 per 
cent: 

Water (deionized) __________________ __liters__ 66.68 
Sodium hydroxide _______________ __kilograrns__ 5.80 
Glycerine ._ _ ___ liters" 33.34 
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The sheet was then removed from the alkaline etchant 
and rinsed thoroughly with deionized Water at room tem 
perature. It was next immersed for one to three minutes, 
preferably two minutes, at a temperature of 60° C. to 
80° C., preferably 70° C., in an acid etching bath pre 
pared by mixing the following components in the order 
listed and in the proportions stated, which proportions 
can be varied within a range from +20 percent to —20 
percent: 

Liters 
Water (deionized) ________________________ __ 48.40 

Phosphoric acid (85%) ____________________ __ 48.40 
Hydro?uoric acid (53%) __________________ __ 3.20 

The sheet was then removed from the acid etchant, 
rinsed thoroughly with deiozined water at room tempera 
ture and then immersed in the same alkaline etchant de 
scribed above under the same conditions of time, tem 
perature and proportions. After the sheet had been re 
moved from the last alkaline etchant it was rinsed 
thoroughly with deionized water at room temperature 
and immersed in a desrnutting ‘bath at room temperature 
for thirty seconds, the desrnutting bath being composed 
of 50 liters of deionized water and 50 liters of 70 per 
cent nitric acid. Upon removal of the sheet from the 
desrnutting bath it was thoroughly rinsed with deionized 
water at room temperature and dried by forced air. 

Example 11 

An aluminum sheet identical with that of Example I 
was immersed for one to three minutes, preferably two 
minutes, at a temperature of 50° C. to 70° C., prefer 
ably 60° C., in an alkaline etchant prepared by mixing 
the following components in the order listed and in the 
proportions stated, which proportions can be varied 
within a range from +20 percent to —20 percent: 

Water (deionized) __________________ __liters__ 66.68 
Sodium hydroxide _______________ __kilograms__ 5.80 
Glycerine _________________________ __liters__ 33.34 

After the sheet had been removed from the alkaline 
etchant it was rinsed thoroughly with deionized water at 
room temperature and immersed for ten to twenty sec 
onds, preferably ?fteen seconds, at a temperature of 
55° C. to 75° C., preferably 65° C., in an acid etchant 
prepared by mixing the following components in the 
order listed and in the proportions stated wherein the 36 
percent hydrochloric acid can be varied within the range 
from +15 percent to -—15 percent: ' 

Liters 
Water (deionized) ___________________________ __ 67 

Hydrochloric acid (36%) _____________________ __ 33 

After removal from the acid etchant the sheet was 
rinsed thoroughly with deionized water at room tem~ 
perature and immersed for one to three minutes, pref 
erably two minutes, at a temperature of 67° to 87° C., 
preferably 77° C., in an alkaline etchant prepared by 
mixing the following components in the order listed and 
in the proportions stated, which proportions can be varied 
Within a range from +20 percent to ——20 percent: 0 

Water (deionized) ___________________ __liters__ 57.6 
Sodium hydroxide ________________ __kilograms__ 24.8 

After removal from the alkaline etchant the sheet was 
rinsed thoroughly with deionized water at room tempera 
ture and immersed in a desrnutting bath at room tem 
perature for thirty seconds, the desrnutting bath being 
composed of 50 liters of deionized water and 50 liters 
of 70 percent nitric acid. The sheet was then thoroughly 
rinsed with deionized water at room temperature and 
dried by forced air. 

Example Ill 

The same procedure was carried out as in Example I 
and with the same permissible variations except that 
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4 
the acid etchant Was prepared by mixing the following 
components in the order listed and in the proportions 
stated, which proportions can be varied within a range 
from +20 percent to —20 percent: 

Liters 
Water (deionized) ________________________ _.. 48.40 

Phosphoric acid (85%) ___________________ __ 48.40 
Hydrochloric acid (36%) __________________ __ 3.20 

It is to be understood that the invention is not lim 
ited to the particular alkaline and acid etching baths set 
forth in the foregoing examples since it has further been 
found that other alkaline and acid etchants can be equally 
well employed. 

Additional alkaline etchants which are suitable for use 
in the present invention as either the ?rst or the second 
alkaline etching bath or as ‘both alkaline etching baths 
are as follows: 

Water (deionized) ___________________ __liters__. 57.6 
Potassium hydroxide _____________ __kilograms__ 24.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 60° C. to 80° C., preferably 70° C., and 
the components of the etchant can be varied within a 
range from +20 percent to -20 percent. 

Water (deionized) ________________ __liters__ 66.68 
Potassium hydroxide ___________ __kilograms__ 5.80 
Glycerine ________________________ __liters__ 33.34 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a 
temperature of 40° C. to 80° C., preferably 60° C., 
and the components of the etchant can be varied within 
a range from +20 percent to --20 percent. 

Water ______________________________ __liters__ 50 
Tri-sodium phosphate ______________ __kilogram__ .25 
Sodium hydroxide _____________________ __do____ .75 
Sodium carbonate _____________________ __do____ .25 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 65° C. to 85° C., preferably 75 ° C., and the 
components of the etchant can be varied within a range 
from +20 percent to —-20 percent. 

Water _______________________________ __liters__ 50 
Tri-sodium phosphate ______________ __kilogram__ .25 
Potassium hydroxide __________________ __do____ .75 
Potassium carbonate ___________________ __do___._.25 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 65° C. to 85° C., preferably 75° C., and 
the components of the etchant can be varied within a 
range from +20 percent to ---20 percent. 

Water ____________________________ __liters__ 66.68 
Potassium hydroxide ____________ __kilograms__ 5.80 
Ethylene glycol _____________________ __liters__ 33.34 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and 
the components of the etchant can be varied within a 
range from +20 percent to —20 percent. 

Water _____________________________ __liters__. 66.68 
Sodium hydroxide ______________ __kilograms__ 5.80 
Ethylene glycol _____________________ __liters__ 33.34 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and 
the components of the etchant can be varied within a 
range from +20 percent to -20 percent. 
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Additional acid etchants which are suitable for use 
in the present invention are as follows: 

Liters 
Water (deionized) _________________________ __ 48.4 

Phosphoric acid (85%) _____________________ __ 48.4 
Fluoboric acid (48%) ______________________ __ 1.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and 
the components of the etchant can be varied within a 
range from +20 percent to ‘——20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Phosphoric acid (85%) ___________________ __ 48.4 
Fluosilicic acid (30%) ____________________ __ 4.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and 
the components of the etchant can be varied within a 
range from +20 to- »—20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Phosphoric acid (85%) ____________________ __ 48.4 
Hydrobromic acid (47%) ___________________ __ 1.6 

The aluminum sheet is immersed-in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 60° C. to 80° C., preferably 70° C., and the 
components of the etchant can be varied within a range 
from +20 percent to I-20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Sulfuric acid (98%) _______________________ __ 48.4 

Hydro?uoric acid (52%) ___________________ __ 3.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and the 
components of the etchant can be varied within a range 
from +20 percent to -—20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Sulfuric acid (98%) _______________________ __ 48.4 

Fluoboric acid (48%) ______________________ __ 1.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and 
the components of the etchant can be varied within a 
range from +20 percent to —20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Sulfuric acid (98%) ________________________ __ 48.4 

Fluosilicic acid (30%) ______________________ __ 4.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 40° C. to 80° C., preferably 60° C., and the 
components of the etchant can be varied within a range 
from +20 percent to ~20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Sulfuric acid (98%) ________________________ __ 48.4 
Hydrochloric acid (36%) __________________ __ 3.2 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
perature of 60° C. to 80° C., preferably 70° C., and the 
components of the etchant can be varied within a range 
from +20 percent to -—20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Nitric acid (70%) _________________________ __ 48.4 
Fluoboric acid (48%) ______________________ __ 1.8 

The aluminum sheet is immersed in this etchant for 
one to three minutes, preferably two minutes, at a tem 
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6 
perature of 40° C. to 80° C., preferably 60° C., and the 
components of the etchant can be varied within a range 
from +20 percent to —-20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Nitric acid (70%) _________________________ __ 48.4 

Fluosilicic acid (30%) _____________________ __ 4.8 

The aluminum sheet is immersed in this etchant for one 
to three minutes, preferably two minutes, at a temperature 
of 40° C. to 80° C., preferably 60° C., and the components 
nents of the etchant can be varied within a range from ' 
+20 percent to —20 percent. 

Liters 
Water (deionized) __________________________ __ 48.4 

Nitric acid (70%) _________________________ __ 48.4 

Hydro?uoric acid (52%) ____________________ __ 3.8 

The aluminum sheet is immersed in this etchant for one 
to three minutes, preferably two minutes, at a temperature 
of 40° C. to 80° C., preferably 60° C., and the components 
of the etchant can be varied within a range from +20 per 
cent to —20 percent. 

Liters 
Water (deionized) _________________________ __ 48.4 

Nitric acid (70%) _________________________ __ 48.4 

Hydrochloric acid (36%) ___________________ __ 3.2 

The aluminum sheet is immersed in this etchant for one 
to three minutes, preferably two minutes, at a tempera 
ture of 60° C. to 80° C., preferably 70° C., and the com 
ponents of the etchant can be varied within a range from 
+20 percent to —20 percent. 

All the foregoing alkaline and acid etchants can be ad 
vantageously used both on 28 (1100) aluminum sheets 
and 3S (3003) aluminum sheets. In the case of the alka 
line etchants any two thereof can be used as the ?rst and 
sec-0nd alkaline etchants in any order and each of the 
alkaline etchants can be used for both etching baths. 
Any of the alkaline etchants can be used with any of the 
acid etchants. 
What is claimed is: 
1. A process for chemically graining an aluminum litho~ 

graphic plate on both sides to produce a superior grain 
structure of uniform and streakless characteristics which 
comprises immersing the surfaces of such plate in an al 
kaline etchant to produce a pited surface, then in an acid 
etchant to deepen the pits and form hills and valleys with 
sharp peaks, and then again in an alkaline etchant to re 
move the ?ne fragile peaks and to dissolve water-insolu 
ble ?lm left by the acid etchant. 

2. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
grain structure of uniform and streakless characteristics 
which comprises immersing the surfaces of such plate in 
an aqueous alkaline etchant based on an alkali selected 
from the group consisting of sodium hydroxide and po 
tassium hydroxide to produce a pitted surface, then in an 
aqueous solution of a mineral acid to cause acid etching 
and to deepen the pits and form hills and valleys with 
sharp peaks and then again in an aqueous alkaline etchant 
based on an alkali selected from the group consisting of 
sodium hydroxide and potassium hydroxide to remove the 
?ne fragile peaks and to dissolve water-insoluble ?lm left 
by the acid etchant. 

3. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
grain structure of uniform and streakless characteristics 
which comrpises immersing such plate in an alkaline etch 
ant made up of Water, sodium hydroxide and glycerine at 
a temperature of 50° C. to 70° C. for one to three min 
utes to produce a pitted surface, then in an acid etchant 
made up of Water, phosphoric acid and hydro?uoric acid 
at a temperature of 60° C. to 80° C. for one to three 
minutes to deepen the pits and form hills and valleys with 
sharp peaks, .and then again in the same alkaline etchant 
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under the same conditions to remove the ?ne fragile peaks 
and dissolve water-insoluble ?lm left ‘by the acid etchant. 

4. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
grain structure of uniform and streakless characteristics 
Which comprises immersing such plate in an alkaline etch 
ant made up of Water, sodium hydroxide and glycerine 
at a temperature of 50° C. to 70° C. for one to three min 
utes to produce a pitted surface, then in an acid etchant 
made up of water and hydrochloric acid at a temperature 
of 55° C. to 75° C. for ten to twenty seconds to deepen 
the pits and form hills and valleys with sharp peaks, and 
then in an alkaline etchant made up of water and sodium 
hydroxide to remove the ?ne fragile peaks and dissolve 
water-insoluble ?lm left by said etchant. 

5. A process for chemically graining an aluminum litho~ 
graphic plate on both sides to produce a superior grain 
structure of uniform and streakless characteristics which 
comprises immersing such plate in an alkaline etchant 
made up of Water, sodium hydroxide and glycerine at a 
temperature of 50° C. to 70° C. for one to three minutes 
to produce a pitted surface, then in an acid etchant made 
up of water, phosphoric acid and hydrochloric acid at a 
temperature of 60° C. to 80° C. for one to three minutes 
to deepen the pits and form hills and valleys with sharp 
peaks, and then again in the same alkaline etchant under 
the same conditions to remove the ?ne fragile peaks and 
dissolve Water-insoluble ?lm left by the acid etchant. 

6. A process for chemically graining an aluminum litho 
graphic plate on both sides to produce a superior grain 
structure of uniform and streakless characteristics Which 
comprises immersing the surfaces of such plate in an al 
kaline etchant to produce a pitted surface, then in an acid 
etchant to deepen the pits and form hills and valleys with 
sharp peaks, and then again in an alkaline etchant to re 
move the ?ne fragile peaks and to dissolve water-insoluble 
?lm left by the acid etchant, and subjecting the thus 
grained plate to a non-etching acid bath to remove the 
smut produced by the last alkaline etchant. 

7. A process for chemically graining an aluminum litho 
graphic plate on both sides to produce a superior grain 
structure of uniform and streakless characteristics Which 
comprises immersing the surfaces of such plate in an alka 
line etchant to produce a pitted surface, then in an acid 
etchant to deepen the pits and form hills and valleys with 
sharp peaks, and then again in an alkaline etchant to re 
move the ?ne fragile peaks and to dissolve water-insoluble 
?lm left by the acid etchant, and subjecting the thus 
grained plate to a non-etching acid bath to remove the 
smut produced by the last alkaline etchant, said de-smut 

' ting bath being made up of deionized water and nitric 
acid. 

8. A process for chemically graining an aluminum lith 
ographic plate on both sides to produce a superior grain 
structure of uniform and streakless characteristics which 
comprises immersing said plate for one to three minutes 
at 50° C. to 70° C. in an aklaline etchant prepared by 
mixing the following components in the order listed and 
in the proportions stated: 

Water (deionized) ________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 5.80 
Glycerine _______________________ __liters__ 33.34 

said components of the etchant can be varied within a 
range from +20% to —20%, removing the plate from 
the etchant, rinsing it for one to three minutes at 60° C. 
to 80° C. in an acid etchant prepared by mixing the fol 
lowing components in the order listed and in the propor 
tions stated: 

Liters 
Water (deionized) ______________________ __ 48.40 

Phosphoric acid (85%) __________________ __ 48.40 
Hydro?uOric acid (53%) ________________ __ 3.20 

said components of the etchant can be varied within a 
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8 
range from +20% to —20%, removing the plate from 
the acid etchant, rinsing it With deionized water at room 
temperature, again immersing it in the same alkaline etch 
ant under the same conditions, rinsing the thus treated 
plate with deionized water at room temperature and im 
mersing it in a desmutting bath at room temperature for 
twenty to forty seconds, said desmutting bath being com 
posed of 50 liters of deionized Water and 50 liters of 70 
percent nitric acid, and ?nally rinsing and drying the plate. 

9. A process for chemically gaining an aluminum lith 
ographic plate on both sides to produce a superior grain 
structure of uniform and streakless characteristics which 
comprises immersing the plate for one to three minutes 
at 50° C. to 70° C. in an alkaline etchant prepared by 
mixing the following components in the order listed and 
in the proportions stated: 

Water (deionized) ________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 580 
Glycerine _______________________ __liters__ 33.34 

said components of the etchant can be varied within a 
range from +20% to —20%, removing the plate from 
the alkaline etchant, rinsing it with deionized water at 
room temperature, immersing it for ten to twenty seconds 
at 55° C. to 70° C. in an acid etchant composed of: 

Liters 
Water (deionized) ________________________ __ 67 

Hydrochloric acid (36%) __________________ __ 33 

said components of the etchant can be varied within a 
range from +15% to —15%, removing the plate from 
the acid etchant, rinsing it with deionized water at room 
temperature, immersing it for one to three minutes at 67° 
C. to 87° C. in an alkaline etchant composed of: 

Water (deionized) _________________ __liters__ 57.6 
Sodium hydroxide _____________ __kilograms__ 24.8 

said components of the etchant can be varied within a 
range from +20% to —20%, removing the plate from 
the alkaline etchant, rinsing it with deionized water at 
room temperature, and immersing it in a desmutting bath 
at room temperature for twenty to forty seconds, the said 
desmutting bath being composed of 50 liters of deionized 
water and 50 liters of 70 percent nitric acid, and then 
rinsing and drying said plate. 

10. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
grain structure of uniform and streakless characteristics 
which comprises immersing said plate for one to three 
minutes at 50° C. to 70° C. in an alkaline etchant pre 
pared by mixing the following components in the order 
listed and in the proportions stated: ' 

Water (deionized) ________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 5.80 
Glycerine _______________________ __liters__ 33.34 

said components of the etchant can be varied within a 
range from +20% to —20%, removing the plate from 
the etchant, rinsing it with deionized water at room tem 
perature, immersing it for one to three minutes at 60° C. 
to 80° C. in an acid etchant prepared by mixing the fol 
lowing components in the order listed and in the propor 
tions stated: 

Liters 
Water (deionized) ______________________ __ 48.40 

Phosphoric acid (85%) __________________ __ 48.40 
Hydrochloric acid (36%) ________________ __ 3.20 

said components of the etchant can be varied within a 
range from +20% to +20%, removing the plate from 
the acid etchant, rinsing it with deionized water at room 
temperature, again immersing it in the same alkaline etch 
ant under the same conditions, rinsing the thus treated 
plate with deionized water at room temperature and im 
mersing it in a desmutting bath at room temperature for 
twenty to forty seconds, said desmutting bath being com~ 
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posed of 50 liters of deionized water and '50 liters of 70 
percent nitric acid, and ?nally rinsing and drying the plate. 

11. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
gain structure of uniform and streakless characteristics 
which comprises immersing the surfaces of such plate in 
an alkaline etchant to produce a pitted surface, then in 
an acid etchant to deepen the pith and form hills and 
valleys with sharp peaks, and then again in an alkaline 
etchant to remove the ?ne fragile peaks and to dissolve 
water-insoluble ?lm left by the acid etchant, said alkaline 
etchants being selected from the group consisting of: 

Water (deionized) ________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 5.80 
Glycerine _______________________ __liter __ 33.34 

Water (deionized) ________________ __liters__ 57.6 
Sodium hydroxide ____________ __kilograms__ 24.8 

Water (deionized) ________________ __liters__ 57.6 
Potassium hydroxide __________ __kilograms__ 24.8 

Water (deionized) ________________ __liters__ 66.68 
Potassium hydroxide __________ __kilograms__ 5.80 
Glycerine _______________________ __liters__ 33.34 

Water ___________________________ __liters__ 50 
Tri-sodium phosphate _________ __kilograms__ .25 
Sodium hydroxide ________________ __do____ .75 
Sodium carbonate ________________ __do____ .25 

Water ___________________________ __liters__ 50 
Tri-sodium phosphate _________ __kilograms__ .25 
Potassium hydroxide ______________ __do____ .75 
Potassium carbonate ______________ __do____ .25 

Water ___________________________ __liters__ 66.68 
Potassium hydroxide __________ __kilograms__ 5.80 
Ethylene glycol __________________ __liters__ 33.34 

Water ___________________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 5.80 
Ethylene glycol __________________ __liters__ 33.34 

12. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
grain structure of uniform and streakless characteristics 
which comprises immersing the surfaces of such plate in 
an alkaline etchant to produce a pitted surface, then in 
an acid etchant to deepen the pits and form hills and 
valleys with sharp peaks, and then again in an alkaline 
etchant to remove the ?ne fragile peaks and to dissolve 
water-insoluble ?lm left by the acid etchant, said acid 
etchant being selected from the group consisting of: 

Liters 
Water (deionized) ______________________ __ 48.40 

Phosphoric acid (85%) __________________ __ 48.40 
Hydro?uoric acid (53%) ________________ __ 3.20 

Water (deionized) ______________________ __ 67 

Hydrochloric acid (36%) ________________ __ 33 

Water (deionized) ______________________ __ 48.40 

Phosphoric acid (85%) __________________ __ 48.40 
Hydrochloric acid (36%) ________________ __ 3.20 

Water (deionized) ______________________ __ 48.4 

Phosphoric acid (85%) _________________ __ 48.4 
Fluoboric acid (48%) ___________________ __ 1.8 

Water (deionized) ______________________ __ 48.4 

Phosphoric acid (85%) _________________ __ 48.4 
Fluosilicic acid (30%) __________________ __ 4.8 

Water (deionized) ______________________ __ 48.4 

Phosphoric acid (85%) _________________ __ 48.4 
Hydrobromic acid (47%) _______________ __ 1.6 

Water (deionized) ______________________ __ 48.4 

Sulfuric acid (98%) ____________________ __ 48.4 

Hydro?noric acid (52%) ________________ __ 3.8 
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_ Liters 

Water (deionized) ______________________ __ 48.4 

Sulfuric acid (98%) ____________________ __ 48.4 

Fluoboric acid (48%) ___________________ __ 1.8 

Water (deionized) ______________________ __ 48.4 

Sulfuric acid (98%) ____________________ __ 48.4 

Fluosilicic acid (30%) __________________ __ 4.8 

Water (deionized) ______________________ __ 48.4 

Sulfuric acid (98%) ____________________ __ 48.4 

Hydrochloric acid (36%) _______________ __ 3.2 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 

Fluoboric acid (48%) ___________________ __ 1.8 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 
Fluosilicic acid (30%) __________________ __ 4.8 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 

Hydro?uoric acid (52%) ________________ __ 3.8 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 

Hydrochloric acid (36%) _______________ .__ 3.2 

13. A process for chemically graining an aluminum 
lithographic plate on both sides to produce a superior 
grain structure of uniform and streakless characteristics 
which comprises immersing the surfaces of such plate in 
an alkaline etchant to produce a pitted surface, then in 
an acid etchant to deepen the pits and form hills and 
valleys with sharp peaks, and then again in an alkaline 
etchant to remove the ?ne fragile peaks and to dissolve 
water-insoluble ?lm left by and acid etchant, said alkaline 
etchants being selected from the group consisting of: 

Water (deionized) ________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 5.80 
Glycerine ________________________ __liters__ 33.34 

Water (deionized) ________________ __liters__ 57.6 
Sodium hydroxide ____________ __kilograms__ 24.8 

Water (deionized) ________________ __liters__ 57.6 
Potassium hydroxide __________ __kilograms__ 24.8 

Water (deionized) ________________ __liters__ 66.68 
Potassium hydroxide __________ __kilograms__ 5.80 
Glycerine ________________________ __liters__ 33.34 

Water ___________________________ __liters__ 50 
Tri-sodium phosphate _________ __kilograms__ .25 
Sodium hydroxide ________________ __do____ .75 
Sodium carbonate _________________ __do____ .25 

Water ___________________________ __liters__ 50 
Tri-sodium phosphate _________ __kilograms__ .25 
Potassium hydroxide ______________ __do____ .75 
Potassium carbonate _______________ __do____ .25 

Water_ ___________________________ __liters__ 66.68 
Potassium hydroxide __________ __kilograms__ 5.80 
Ethylene glycol __________________ __liters__ 33.34 

Water ___________________________ __liters__ 66.68 
Sodium hydroxide ____________ __kilograms__ 5.80 
Ethylene glycol __________________ __liters__ 33.34 

and said acid etchant being selected from the group con 
sisting of: 

Liters 
Water (deionized) ______________________ __ 48.40 

Phosphoric acid (85%) __________________ __ 48.40 
Hydrofluoric acid (53%) ________________ __ 3.20 

Water (deionized) ______________________ __ 67 

Hydrochloric acid (36%) ________________ __ 33 

Water (deionized) ______________________ __ 48.40 

Phosphoric acid (85 %) __________________ __ 48.40 
Hydrochloric acid (36%) ________________ __ 3.20 
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Liters 
Water (deionized) ______________________ __ 48.4 

Phosphoric acid (85%) _________________ __ 48.4 
Fluoboric acid (48%) __________________ __ 1.8 

Water (deionized) ______________________ .._ 48.4 

Phosphoric acid (85%) _________________ __ 48.4 
Fluosilicic acid (30%) ____t _____________ __ 4.8 

Water (deionized) ______________________ __ 48.4 

Phosphoric acid (85%) _________________ __ 48.4 
Hydrobromic acid (47%) ________________ __ 1.6 

Water (deionized) ______________________ __ 48.4 
Sulfuric acid (98%) ____________________ __ 48.4 
Hydro?uoric acid (52%) _________________ __ 3.8 

Water (deionized) ______________________ __ 48.4 

Sulfuric acid (98%) ______ __' ____________ __ 48.4 

Fluoboric acid (48%) __________________ __ 1.8 

Water (deionized) ____ __' ________________ __ 48.4 
Sulfuric acid (98%) ______ __' ____________ __ ' 48.4 

Fluosilicic acid (30%) __________________ _- 4.8 

Water (deionized) ______________________ __ 48.4 

Sulfuric acid (98%) _________ __V _________ __ 48.4 

Hydrochloric acid (36%) ________________ __ 3.2 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ .._ 48.4 
Fluoboric acid (48%) __________________ __ 1.8 

10 

20 

25 

12 
. Liters 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 

Fluosilicic acid (30%) __________________ __' 4.8 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 

Hydro?uoric acid (52%) _- ________________ __ 3.8 

Water (deionized) ______________________ __ 48.4 

Nitric acid (70%) ______________________ __ 48.4 

Hydrochloric acid (36%) ________________ __ 3.2 
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