
6                                        1,143,059              A.
COMPARATIVE EXAMPLE               each plate was etched and weighed,
replenish-  20             (not illustrative of invention).     ment
amounts of nitric acid were added.       A conventional powderless etching
bath was  After the 3rd, 4th and 5th plates a conven-     prepared  in
accordance with U.S. Patent  tional bath additive known as Dowetch Exten- 5
3,152,083 by mixing together in a 130 liter  der (not in accordance with
the present inven-     capacity Chemco Powderless Etching Machine  tion)
was added to the bath according to the  25     Model 510 B 13,000 ml. of
42[err] Be nitric  conventional practice.     acid (142 grams per liter of
both), 850 ml. of    The following Table II presents the results     a 50
percent solution of sodium monochloro-  and conditions of this comparative
etching 10  dodecyldiphenyl oxide sulfonate in Solvesso  sequence by
additions of acid and of extender,     150, 195 grams of adipic acid (1.5
grams  total etch time per plate in minutes, paddle  30     per liter of
bath), 5850 ml. of Solvesso 150  speed, plate size, depth of etch in inches
aromatic solvent (40 grams per liter of bath),  (mm.), metal lost in grams
by each plate, etch     and sufficient water to bring the volume up  rate,
and an evaluation of plate quality by 15  to  130 liters. The bath
temperature was  means of visual qualitative inspection, and     adjusted
and a number of magnesium photo-  determination of the shoulder angle of
the  35     engraving grade metal sheets having an etch  relief. In each
run, the bath temperature was     resist image coating thereon were etched
in  maintained at 65[err]F. (18.3[err]C.) and at the end     said bath
until the bath was depleted. After  of the ninth run the bath was depleted.
[err]                        8
1,143,059                   The novelty, usefulness, and unobviousness  The
powderless etching machine was operated                of the present
invention are clearly revealed  at 600 r.p.m. paddle speed with a bath tem-
in a detail comparison of Example I and the  perature of 75[err]F.
(23.9[err]C.). An etch rate of                Comparative Example.
5 thousandths of an inch (0.127 mm.) per 65            5    The outstanding
increase in average etch  minute was obtained and the quality of etch
rate of the Example I of 3.36  mils (0.085  was good. No extender of any
kind was added.                mm.) per minute as compared to the average
WHAT WE CLAIM IS:-                of 2.02 mils (0.051 mm.) in the
Comparative   1. A method of etching magnesium com-  10      Example
employing a conventional bath is  prising impinging a powderless etching
bath  70            readily apparent. This represents an average  at a
temperature of from  65[err] to 85[err]F. increase of about 66.3 percent in
etch rate.  (18.3-29.4[err]C.) against an etchable mag-                In
both Example I and the Comparative Ex-  nesium base metal plate having an
acid resis-                ample the etching conditions were maximized
tant coated image pattern thereon, said pow-                to obtain the
highest etch rate without sacrific-  derless etching bath comprising (A)
from  10  75    15  ing quality in the etched plate. Common prac-  to 15
volume percent of nitric acid, (B) from                tice in the industry
is also to etch under con-  5.o to 12.5 grams per liter of bath of sul-
ditions to obtain the highest etch rate and the  fonated
monochlorododecyldiphenyl  oxide,                desired degree of quality
on the etched pro-  (C) a liquid organic mixture consisting essen-
duct. A  typical etch rate for conventional  tially of (1) an aromatic
naphtha character-  80           20  powderless etching baths is 1.5 to 2
mils  ized by a mixture of aromatics from C[err] to C[err]
(0.038-0.051  mm.) per minute. The time  in a concentration of at least 80
percent, and                savings attending the high etch rate of Ex-  a
Kauri Butanol value range of from 100 to                ample I when
compared to the Comparative  110, and (2) an alkyl benzene branched chain
Example is also readily apparent. The total  hydrocarbon liquid
characterized by a boiling  85           25  time to etch 9 plates in each
bath is 95[err]  range at 5 percent recovery of 525 to 545F.
minutes for the Example I bath as compared  (274[err]-285[err]C.) and 95
percent recovery at                to 141.5 minutes for the bath of the
Compara-  550 to 575[err]F. (288[err]-302[err]C.) and a Kauri
tive  Example, or 32  percent less time  Butanol value range of from 40 to
50, said                required. Such time savings are beneficial in
aromatic naphtha  being  employed  in  an  90           30  meeting
production deadlines.               amount of from 9 to 46 grams per liter
of                  The bath capacity in dissolved metal, i.e.,  bath, said
alkyl benzene branched  chain ability to dissolve more magnesium per bath
hydrocarbon liquid in an amount of from 9               is greatly
increased by the present invention,  to 18 grams per liter of bath, the
balance               as is further manifest from Example I in rela-  of
the bath being water; admixing with said  95           35 tion to the
Comparative Example by compar-  bath after etching the first and each
successive               ing " plate size ", "etch depth ", and "metal
plate from  0.058  to 0.104  grams of a   loss ". The total capacity of the
bath in Ex-  petroleum  sulfonate per gram  of dissolved
ample I in dissolving metal before being  base metal in the bath, from 0.04
to 0.07               depleted is 1757 grams, whereas, in the Com-  grams
of sodium monochlorododecyldiphenyl 100           40  parative Example the
capacity is 1372 grams,  oxide disulfonate per gram of dissolved base
a 28 percent greater capacity in the Example  metal in the bath, and from
0.715 to 1.195               I bath.
grams of an aromatic naphtha solvent per                 Both in the
Comparative Example and in  gram of dissolved base metal in the bath, said
Example 1, the plate quality was essentially  solvent being  characterized
by  a  Kauri 105           45  at the same high level. The Example I bath,
Butanol value of from 100 to 130, being sub-               however, gave a
greater capacity in dissolving  stantially unreactive with the acid
component               metal and at a much faster rate.            of the
etching bath and containing substan-
tially no terminal functional groups.                              EXAMPLE
II.                    2. The method as claimed in Claim  1, 110
The procedure of Example I was followed  wherein the powderless etching
bath includes,           50  except that only one 9" x 12" (22.8 x 30.4  as
an optional additional component, from 0               cm.) test plate was
etched and the proportions  to 15 grams per liter of bath of an organic
of ingredients in the etching bath were as  dicarboxylic acid consisting of
only hydrogen               follows:
carbon and oxygen and having from 4 to 10 115
carbon atoms.                20,550 ml. of 42[err] Be nitric acid (213
gm/l)  3. The method as claimed in Claim  1,          55.   3,425 ml. of
filming agent (25 gm/l)     wherein the powderless etching bath includes,
4,100 ml. of Penola H.A.N. (28 gm/l)     as an optional additional
component, an in-                 2,050 ml. of dodecylbenzene (12.9 gm/l)
organic sulfate-containing compound soluble 120
Water-balance to make up  137 liters,  in aqueous dilute nitric acid
solution in an                      employing  a  powderless  etching
amount sufficient such that the sulfate content          60         machine
in accordance with U.S.   of the bath ranges from 0.1 to 0.4 grams per
Patent 2,669,048.                   liter of bath.    [err]
1,143,059                            9  4. Method  for etching  magnesium
base          BOULT, WADE &  TENNANT, metal plate as hereinbefore described
in the   111 and 112, Hatton Garden, London, E.C.1, Examples.
Chartered Patent Agents, 5. Magnesium  base metal plate whenever
Agents for the Applicants. etched by any of the methods of Claims 1 to 4.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1969. Publisbed by the Patent Office, 25 Southampton
Buildings, Lodon, W.C.2, from  which copies may be obtained.    


