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PROVISIONAL SPECIFICATION.

IMPROVEMENTS IN OR RELATING TO FREPARATION OF LITHOGRAPHIC ALUMINIUM PLATES.

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rart Marg, NEw DELHRK1, INpIA, AN INDIAN RE-
GISTERED BODY INCORPORATED UNDER THE RTGISTRATION OF SOCIETIES AcT (Act XXI1 oF 1860)

The following specification describas thy n ture of this invention:—

This is an invention by BALKUNJE ANANTHA
S5HENOI, RAMACHANDRA SUBRAMANIAN and SRI-
NIVASA CHAKRAPANI oOfF THE CENTRAL ELEITRO-
CHEMICAL, RESEARCH INSTITUTE, KARAIRKUDI-3, S. I. RAIL-
way, INOIA, aLL INDIAN CITIZENS.

Thig invention relates to improvements in or relal-
ing to the method of preparation of Aluwmniym Litho-
plate.

Hitherto it hag been proposed to ‘grain’ mechanical-
ly the zinc plates or use imporfled aluminium litho-
plates,

This is open to the objection that the grains are not
uniform, the image ig not fine and the processes are
very costly on aluminjum.

The object of this invention is to obviate these dis-
advaniages by using a simple electrochernical technique
for the preparation of aluminium lithoplates with pro-
perties suitable for lithographic purposes,

To these ends, the invention broadly consists in
‘graining’ the aluminium plates either (1) mechanical-
1y, or (2) chemically, or (3) electrochemically and/or (1)
anodically treating the ‘grained’ plafes in an agueous
solution containing fluorides, chromates, carhonates,
phosphates of sodium, pofiassium and/or ammonium in
concentrations mot exceeCing 15 per cent, hy total
weight of solids in solution, the current maintained by
an applied voltage ranging from 10 to 200 volts d.c.
or a.c. or superimposed a.c., over d.c., (II) or suitably
modifying the composition and operaiing cenditions of
the conventional anodizing baths namely suiphurie, chro-
mic or oxalic or phosphorie acid baths or a combination
of these acids in appropriate proportions, and tren
making the film hydrophillie either by incorporaling
such substances as dextrin, glucose, starch, dialdehyde
starch, carboxy mefhly cellulose with the anodizing
baths or in the subsequent sealing step.

The following #ypical examples are given to illus-
trate the invention:

ExaMrLe 1.
The cleaner solution is 5 per cent. KOH or NaOK or
3 per cent. Na, CNO, and 3 per cent, Na, CO,.

Temp e C.
Timz of immersion: 2-5 min
Anodiging solution contalning

alkalj chromate 1to 20 g/1
alkali carbonate 1 to 15 g/1

Temp 40°C. to 75° C.
YVoltage 150 volts d.c.

EXAsMPLE 2.

After cleaning as above, the aluminium plate is
etched by immersion for 1-5 min. in a fluoride solution
of ammonia kept at 90° C. and then anodising in an
aqueous solution containirg alkali carbonate

110 20 g/i
alkall chromate 1 to 15 g/1
alkali phosphate 1 to 20 g/1
kept 40°-60°C. and votage at 100-150 volts.
The following are among the main advantages of the
invention:
1. The *graining' is uniform
2. The grain size can be conirolled to any desired
limit
3. Number of impressions per plale is ev:¥y high that
it can be used for longer runs
4 All the materials are indigenous
5. It ig very cheap, elegant and less time consuming
6. The finer details of the image is clear and hence
the impressions are better thap from zine lithe-
plates
7. The lightness of aluminium makes It possible to
redice the freight charges, ete.
8. Highly resistant to atmospheric corrosion during
storage and idle period.

R. BHASKAR PAI
Patents Officer,
Council of Scientific & Industrial Resedarch,

Dated this 6th day of November 1964,
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COMPLETE SPECIFICATION.

IMPROVEMENTS IN OR RELATING TO PREPARATION OF LITHOGRAFHIC ALUMINIOM PLATES.

COUNCIL, OF SCIENTIFIC & INDUSTRIAL RESEARCH, Rarl MarG, NEw DeLui-1, INpia (an INpIAN REGIS-
TERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES ACT {AcT No. XXI or 1860),

The following specification particularly describes and ascertains the nature of thizs invention and
the manner in which it is to be perfornied.

This i3 an invention by Balkunje Anantha Shenol,
Seientist ; Bamachandra Subramanian, Senior Scien-
tific Assistant and Srinivasa Chakrapani, Senior Lab-
orarwory Assistant, Citizens of India and employed in
the Central Electrochemical Research Institute, Karaij-
kudi-3, 5. Rly, India,

This invention relates {o Improvements in or relat.
ing to the method of surface preparation of alyminjum
plates for lithoprinting works,

Hitherto, it has been proposed to use mechanically
grained zinc plates or imported aluminium lithoplates,
‘Ibe mechanical graining is done in a horizontal rock-

ing machine with a slurry of fine abrasives and a num-
ber of marble balls for nearly one hour. Cost of such
graining operation may be Rs. 2 to 3 per plate. The
graing produced are not uniform. The Dprocess is
rather crude and time-consuming, Further, this pro-
cesg cannot be used on aluminium plates as it is open
to the objection that the surface tends to develop
*white dots” due to non-uniform oxidation. The pro-
cesg is also costlier on aluminium plates than on zinr
plates. For roto-printing very thin sheels of aluminium
are used which cannot withstand such a drastic {:eat-
ment,

Price : TWO RUPEES,



The object of this invention is {o cbviate these dis-
advantages by using a simple, chemical or electroche-
mical technique for the surface preparation of alu-
minium I‘hoplates with properties suitable for print-
ing and at the same time with an eye on the econo-
rucs of {he technique, elegance and ease of operation,

Another object of this invention ig to preveni the
defects due to atmospheric oxidation of the aluminium
surface and the development of white spois which
makes the life of such plates short.

The present invenfion is based on the principle
that the surface of an aluminium plate gets etched
when treated chemically or electrochemically in solu-
tiong containing alkali salts, chromates, phosphales,
halides producing a uniformly grained surface. This
is subsequently oxidized ancodically in an electrolyte
containing sulphuric acid, chromic acid or phosphoric
acid either individually or in combination in suitable
guantifies,

Accordingly the invented process for preparing
lithographic aluminium plates comprises grawning =an
aluminium plate chemically or elect-rchemically in an
aqueous solution of alkali salts, ch. nwates, phosphates
or halides followed by ancdically « lising the grain-
ed surface in an electrolyte containuig one or more of
the following, namely, sulphuric acid, chromic acig or
phospheric acid.

By this process, the surface of the aluminium off-
set lithoplate is smoothly and uniformly grained o a
controlled size and depth producing a porous structure,
This makes a firm bonding with the dichromate-gurn
arabic coating. After subseqguent develor-
ment in the usual way. the light-hardened portions re-
ceive ink and the non-exposed portions being hydro-
philic get dampened with sufficient water. The im-
pressions produced from such a surface are true to the
original even in finer details. Thus instead of other
expensive planographic methods, after simple chemical
and electrochemical treatment, aluminium plates can
be used with improved resulis.

However, the subsequent electrochemicai oxidation
anodically in a suilable electrolyte under optimum
conditions apart from retaining the optimum grain size
and pore structure to properly absorb and retain the
ink and water in the respective areag increases the
mechanical hardness of the surface and is also te-
sistant to corrosive atmosphere.

For preparing the aluminium plates according to
this invention alloys of aluminium such as the follow-
ing can be used provided the surface structure of alu-
minium plates is hormnogeneous and dces not contain any
inclusions, t.e., free from surface defects:

28 . 90.8 per cent. gluminium
35 ., Manganese 1.2 per cent. balance aluminium

57 8§ . Magnesium 2.5 per cent.; chromium 0.3 per
¢ent.; balance aluminium

655 . Copper 0.3 per tent.; magnesium 1.0 per
cent.; silicon 0.6 per cent.; chromium 0.3 per
per cent.; balance aluminium.

The process broadly consists in performing the
operation as described hereunder. The aluminium
plates supplied by the rolling mills ig degreased 1o re-
move organic impurities by using a suitable organic
solvent like trichloroethylene,

Then it is dip-cleaned at 25 to 35°C. in a 5 to 10
per cent. agqueous solution of sodium hydroxide for one
to two minutes. It is rinse in running water and
chemically etched in any one of the aqueous solutions
given below:

{a) Alkali chromate 1 o 4%
Alkali carbonate 2 to 5%
Temperature 60 to 100° C,
Time 2 to 5 minutes

rinsed, followed by a dip in

96606

Alksli or ammonfum
fluorides or acid fiuo-5 to 10%
rides
Temperature 35 to 50°C.
Time 1 minute

{b) Hydrochloric acid 16 to 20%
Temperature 30 to 35°C.
Time 2 to 3 minutes

(¢} Hydrofluoric acid 5 to 10% by volume

Nitrie acid 5 to 10% "
Temperature 35 o 56° C.

Time 1 to 2 min,

(d) Alkali pyrophosphates 5 to 8% by weight
Ammenium or alkalli 1 to 2% "
fluoride or bifluoride
pi - 2103
Temperature 30 to 35°C.

.(e) etching can also be performed in a solution of
“b” or “c” by use of alternating current with two alu-
minium plateg connected to the current leads into the
electrolyte. The concentration of the chemicals may
be varied within the following limits:
dydrechloric acid 0.1 to 5% by vol
~urrent density 6.3 to 1.0 Afsq. in,

Femperature 25 to 60°C.
Hydrofluoric acid 0.2 to 0.3% by volume
Vitrie acid 0.2 to 0.3% "
Current density 0.3 to L.0 A/sg. in.
Temperature 25 to 60°C.

After thoroughly rinsing from any one of the pre-
vious steps, the plate is treated electrolytically in any
one of the following solutions under suitable condi-~
fions. The plate is made anodic with a similsr plate
placed at a distance of 10 to 15 em. apart as the
cathode. )

i) Atkali carbonate 2t05 g/1
Alkali chromate ito4 g/t
Temperature 30 to 60°C.
Applied voltage 150 to 200 V d.c
Time 4 to 15 min.

The voltage 15 gradually and confinuously raised
but as quickly as possible to the required voltage,
Mechanical agitalion or circulation of electrolvte is
essential,

(g) Phosphoric acid 5 to 10% by volume

Temperature 30 to 35°C.
Voltage - 50 V d.c
Timne - 20 min,

{h) Phosphoric acid
Chromic acid
Balance water

3 to 6% by volume
3 to 6% by weight

temperature 30 to 357C.
Current density 10 to0 15 a.st.
Time 20 min.

() Chromic acid 10 to 256% by weight
Voitage 40 to 50V d.e.
Temperature 50 to 65°C,

Time 10 to 20 min.

() Sulphurie acid it to 20% by volume
Temperature 30 to 35°C,

Current density 8 to 20 asf.
Time 10 to 20 min.

After the electrolytic treatment in any one of the
saia solufions under the conditions described, current is
switched off, the plates are removed, thoroughly rinsed
In running water and dried by warm air. The plates
are now ready“gor_'_ggrther pl_:oeegsing for printing in the
usual way. ’ -

The time of treatment for one plate is about 40 to
43 nun, i one plate alone is processed at a time in a
tank. Depending on the capacity of the tank., the num-
ber of plates processed may be increased. Further the
process is also suitable for thin sheets of aluminjum in

the form of rolls and can be made conlinuous by proper
design.



The following examples are given to illustrate the
invention.

ExamrLe I

Degreased with trichlorgethylene.

Dip cleaned in & per cent. alkali golulion at room
temperature for two minutes.

Iinsed.

Chemically etched 1n an aqueous solution containing

Hyadroflueric acid

Nitric acid

at 40° C. for two minutes
Rinsed. )
Anodic treatment in a solution confaining

5% by volume
5% by volume

Alkall chromate 1 to 3 min.
Alkali earbonate 2 to 6 min.
Temperaiure 40 to 75° C.
Applied voltage 130 V d.e.
Time 5 $o 10 min,
Mechanical agitation,

Rinsed well

Air dried.

Exampre II

Degreased mn trichloroethylene

Dip cleaned in 5% sodium hydroxide as above

Chemically etched in 5% aqueous solution of hydro-
fluoric acid.

Rinsed

Anodically ireated in an aqueous solution containing

Chromic acid 5 to 10%
Voliage 50 ¥ d.e.
Temperaturs 50°C,
Time 15 min.

Mechanical agitation,

The following are some of the advantages of this
invention:

1. The *graining’ is uniform.

%. The grain size can be controlied to any desived
fimit.

3. Number of impressiong per plate is very high that
it can be used for longer runs.

4. All the materials are indigenous.

5. It is way cheap, elegant and less time-consuming.

6. The finer details of the image are clear and hence
the unpressions are Letter thap from zinc lithoplates,

7. The lighiness of aluminium makés it possible to
resuce the freight charges, ete,

3. Highly resistant to atmospheric corrosion during
siotage and idle period.

We claim:

1. A process for preparing lithographic aluminium
piates which comprises graining an aluminium plate
chemically or electrochemically in an aqueous solution
of alkali salts, chromates, phosphates or halides foliow-
ed by anodically oxidising the grained surface in an
electrolyte containing one or more of the following,
namely, sulphuric acid, chromic acid or phosphoric
acid,

2. A process as claimed in Claim 1 wherein the sur-
face of alumipium lithoplate is grained chemically or
electrochemically in any one of the aqueocug solutions

given below under the conditions of operation mention-
ed zgainst each:

a Alkali chromate 1t 4%
Alkali carbonate 210 5%
Temperature 80 to 100°C.
Time '

2 to 5 minutes
rinsed, followed by a

dip in Alkali or am-
monium fluorides or

acid fluorides 5to 10%
Temperature 35 to 50°C,
Time 1 minute
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or b Hydrochlorie acid 10 to 20%
Temperature 30 to 35° C.
Time 2 to 3 minutes

or ¢ Hydrofluoric acid 5 to 10% by volume

Nitric acid 5 to 10% "
Temperature 35 to 50°C.
Time 1 to 2 min.
or d Alkali pyrophos- 5 to 8% by weight
phates

Ammonitm or alkali 1 to 2%
fluoride or bifluo-

ride
PH 2to3
Temperature . 25 to 60° C.

3. A process as claimed in Claim 2 wherein etching
is performed in the solution of (1) or (¢} by use of alter-
ing current with two aluminiuvm plates connected to
the current leads into the electrolyte,

4, A process t8 claimed in any of the preceding
claims wherein the concentration of fhe chemicalg may
be varied within the following limits:

Hydrochlorie acid

0.1 to 5% by vol
or Hydrofluoric acid

0.2 to 0.3% by volume

Nitric aecid 0.2 to 0.3% »
Current density 0.3 to 1.0 A/sqg. in.
Temperature 25 to 60° C.

5. A process a8 claimed in any of the preceding
claims wherein the grained plates are anodically treated
in toy one of the agueous solutiong ziven below under
the conditions of operation mentioned against each:

¥ Alkali carbonale 2 to 5 g/1
Alkali carbonate 2to5 g/1
Temperature or 50 to 60°C.

Applied voltage 159 to 200 Vd.c,
Time 4 to 15 min,

the voltage is gradually and continuously raised but as
quickly as possible to the required voltage, mechanical
agitation or circulation of electrolyte is essential:

or g Phosporic acid 5 to 10% by volume

Temperature 30 to 35°C.
Voliage 50 ¥ d.e
Time 20 min.

or b Phosphoric acid
Chromic acid
Balance water

3 to 6% hy volume
3 o 6% by weight

temperature 30 to 35°C,
Current density 10 to 15 ast
Time 20 minutey
or i Chromie acid 10 to 25% by weight
Voltage 40 to 50 V dc,
Temperature 50 to 685°C
Time 10 to 20 min
or j Sulphuric acid 10 to 20% by volume
Temperature 30 to 35°C,
Current density 8 to 20 asf
Time 10 to 20 min.

6. A procesg for graining and anodizing the alumi-
nium plate for lithographic work substantially as here-
mbefore described.

7. An  aluminjum offset plate produced by the
process as substantially descrived herein.

R, BHASKAR PAI
Patentg Officer,
Council of Scientific and Industrial Research.

Dated this 2nd day of September 1965.



