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Rapid Determination of Electroplating Selutions
(1) (Copper from Copper Plating Solutions)

H.T. Yum

ABSTRACT

Up to this date, numerous methods of analysis of electroplating solutions are
published. Some, however, need lots of works before reaching final results, or
require high technique and special instruments, and also some are unaccurate due
to unclearnes of end point. Like our undevelope countries, technicians of ¢lecto-
plating shops are most high school gradutes or under, and have not much knowle-
dge on chemistry, Furthermore, those technicians have to control their plating
solutions by themselves without having enough analytical laboratory equipment.

Therefore, in this paper the simplest, besides accurate method is investigated
after comparing numerouns methods published.

Among the methods of copper determinations from acid and alkaline copper
plating baths, EDTA titration method are chosen, due io these methods are the
simplest and fastest for the evaluation of metal content, without requiring any
special instrument. For acid copper solutions, chelate titrations were accurate
enough. Since the end point of titration of chelate method is variable according
to the kind of indicators and rother metal’s coexsistence as well as solution com-
ponent, many difficulties were encountered from cyanide copper, on the contrary
of acid copper bath. PAN, PV, and MX indicators were tried, but it is found that
MX is the best. In cyanide solution, due fo cyanide is the masking reagent, elimi-
nation of this component is essential, and finally found that elimination CN™ by
precipitation with AgNOQs; solution was the simplest and the most accuraie way
among others. This method was very accurate for the new plating solutions even
coexistence with organic brightners. However used solutions for long months
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running have to be predetermined the accurate copper value by thiosulfate meth-
od from time to time, before chelate titration by means of AgNQ; precipitation.
Always some consiant deviations will be seen according to the solutions nature.
Therefore those deviation values have to be compensated each time,
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Anodizing of Aluminium (Part 1)

{The effects on film by electrolytical conditions)

C. N Lee, 8.J. Lee and H. J. Kim

The characteristics of sulfuric acid anodized laver was studied under various
Con bitions, acid concentration: 5-20%, temperature; 5-25°C‘, bath wvoltage: 16
volts, bath agitation : mechanical.

The Al Vion increase in znodizing bath | the fiim thickness under microscope,
the comparative porosity and the thickness were determined. It was found that
film thickness and the porosity which are the main factors of determining anodiz-
ed layer guality, mile the corrosing and abrasion tesistance of the film, and that
the porosity is increasing in the outer layer.

The formation mechanism was assumed as follows:

The film thickness-increase is due to OH ion diffusion info compact non-con-
ductive layer and Al" +OH, ~Al(OH), AXOH)" +OH- AWOH),, AlOH)T, +
OH —=ANQH), . the strong adhesion force is also due ta AWOH) or Al{CH}), in
transition layver. And the pore-nuclealion is produced by volume change between
Al and Al, O; and activated H, O gas created by large resction heat of Al'H(x)-!-OH'
—AHOH)x.

Vol, 1. No, 1 1967. 10
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Rapid Analysis of Boric Acid in Nickel Plating Solutions

H. T. Yum

Only mannitol or glycerine is generally used for the determination of boric
acid in a nickel plating solution in order to make its acidic property so strong that
it can be titrated with NaOH. However, these solutions give very ambiguous color
change of indicator due to the precipitation of nickel salts. Therefore, only exper-
ienced chemists or well trained workmen can accurately confirm the actual end
point of the titration. For eliminating such interference of nickel salts and easily
confirming the end point by any persons, the author attempted to find out a
solution which produces no precipitates during the fitration in these experiments,
and also he tried to turnish the reason for ambiguousness in titration,

The following results wers obtained after many experiments,

{1) Inany titrations which produce nickel salts such as Ni(QOH),, the salt is
formed until very approximate to the end point, which shows some error by the
consumption of titrant (NaOH), Then, the pink color of phenolphthalein is
absorbed by Ni(OH), and the pH jumping at the end point is also diminished to
as little as less than 15% of the total phenolphthalein pH range.

(2) Known methods by complex salts of citrate, which do not produce preci-
pitates of Ni(OH),, are also not very satisfactory, because, the pH jumping at the
end point is only about 33% and the color change of phenolphthalein is from
blue-green to purple-blue,

{3) New method by complex salts of oxalate were attempted in these experi-
ments. They also did not produce Precipitates of Ni{OH), and were very satis-
factory in color change at the end point, because the pH jumping at the end
point was about 65% and the color change was from blue-green to purple-red. In
these methods, analytical cost was minimized by the use of less amounts of chea-
per chemicals than the conventional citrate complex methods, The mixture of
chemicals used was composed of 37g/l of sodium oxalate (Na,C;0,4.5H,0),
2g/1 of phenolphthalein, and 400ml/! of glycerin. The accuracy of analysis was
within the error of 0.5%.

{4) The procedure of analysis was as follows. One m! of nickel plating solu-
tion was taken out and to it were added 20ml of water and 20ml of the above
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mixture for the indicator. The solution was titrated with 0.1V NaOH. The
guantity of boric acid was calculated by the following equation.
Boric acid(g/l}) = 6.184 x F x ml

Vol 3,No. 1 1970. 4
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Theoretical Study of Boric Acid Determination
In Nickel Plating Solution

H T Yum

ABSTRACT

“Rapid Determination of Boric Acid in Nickel Plating Solution! Jos by the
addition of Na, C; 04 and thus preventing the precipitation of Ni{OH}; during
titration, has previously been reported. In this paper, the exact amount of glycer-
ine and the complexing possibility of oxalate with nickel has been determined by
means of conductivity titratioms. This experimental work has been supported by
the mathematical application of the Debye-Huckel and mass action equitions as
well as statistical analysis. The results were: {1} For determining boric acid in
nickei plating solution, 20ml of 400mi/! glycerine was sufficient, since 97 % of
the H3;BO, was dissociated by this addition. (2) In the absence of Na;Cy 04,
the continicus precipitation of Ni(GHj, during titration with NaOH even past
end-point for boric acid determination resulted in considerable analytical error.
{3) In the presence of Na,C, Oy during titration, Ni*™ combined with C, 04~ to
form NiC,G4. The solution with this precititate of very fine, colleidal, trans-
parent particles, remained quite clear for approximately 2 hours. Therefore it
was shown that the presense of Na;C, O, prevents the formation of gross Ni
{(OH), precititation by forming NiC, 0, instead of a complex salt with Ni** |
which did not interfere with the visible determination of the end-point for boric
acid with NaQH titation. This observation may be interpreted in the light of the
previously published solubility ratio for NiC,0, and Ni(CH),, 0.3mg/100g H,O
(25°C), and 1.3mg/100g Hy O (25°), respectively. Precipitation of the less solu-
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ble, albeit transparent salt, NiC, 04 precluded therefore the precipitation of the
Ni{OH), salt.

Vol. 4, No. 1 1971. 4,
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A Study of Electro-Deposition for Pb-Sn-Cu Alloy System
T.Kang,C.8.Che and H.T.Yum

ABSTRACT

In this study, fluoborate solution consisting of lead fluoborate, tin fluoborate
and cupric acetate was used. By addition of small amount of Cu++ ion to the
solution, the Cu content of deposition layer was almost controlied less than 5%
The amount of Cu in deposotion layer was altnost constant without any infinence
of Pb*+ & Sn"‘quantities in the solutions. The amount of Sn, however, was de-
creased by the increase of total concentration of pot*+ Sn7in the solution, and
the amount of Pb was increased by the increase of total concentration of Pﬂ'++ s
in the solution. Agitation of plating solution & low current density resulted in the
increase of Cu content. Analyzing of microscopic structures and etching tests of
the deposited alloy, it was believed that the ailoy had a lamellar structure consist-
ing of copper rich lamellar and lead rich layers.

Vol. 4, Ne. 1, 1971 4,
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Fabrication & Evaluation of Electroplated Copper Foils
for Printed Circunit Board Applications

YK Yoonand JH. Lee
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Abstract

Copper-clad laminate(CCL) was fabricated and evaluated by bending 35%5u
thick electroplated copper-foils with 2 suitable adhesive to an insulating base such
as phenolic resin laminate. In this study, eleciroplating methods and conditions
were studied to produce good quality copper foils for printed circuit board
applications. The electroplating bath solutions used were a copper sulfate solu-
tion and a concentrated copper fluoborate sofution., A surface roughening
treatment that improves the adhesive sirength of copper foils with an insulating
laminate was also developed. A conventional copper sulfate solution containing
sulfuric acid was used for the roughening {reatment.

Vol 5,Neo. 1, 1872, 2,
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The Optimum Etching Conditi of the
Chemical Plating on ABS Plastics itions

W.T.Kim and 1.B.Kim

Abstract

We have studied about the optimum chemical etching and sensitizing condi-
tions of the plating on plastice. As specimen “Mitzubishi Nobren MMZA” was
used. The resulis were as follows.

1) The optimum chemical etching conditions.
Etched the specimens for 10 ~ 40 minutes at 70 ~ 80°C with the etching
solution table 1, and for 16 ~ 15 minutes at 65 ~ 70°C, with the etching solution
of table Z,
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Table 1. Etching solution (1)

Composition i Component
H; 80, (95%) l 250 m/
H; PO, (85% 75
Ky Crp OF 12.5¢
Water 175 m/

2) The optimum sensitizing conditions.
Sensitized the specimens for 60 ~ 90 seconds at 25° C with the sensitizing

solution of table 3

Table 2. Etching solution (II)

Table 3. Sensitizing solution

Composition Component Composition Component
H,S80, (95%) 22,5 ml SnCl, 9 g
HaPO, (85%) 15 mil HCL{35%) 36 mi
Cf03 105 g

Water - 150 ml Water 300 ml

Vol 3,No. 2, 1972. 6,

An Investigation on the Patination of Copper
in Acidic Copper Sulfate Solution

S. R. Yoon
Abstract

A method of preparation of synthetic inorganic coating on copper (patina) has
been presented. An Eh-pH diagram was constructed for the present Co--H; O—
S0, system using the most recently available thermodynamic data. in the path of
the patination at room temperature the general behavior of copper in acidic cop-
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per sulfate solutions with potassium chiorate as an oxidizing agent appeared to
follow those predictable in this Eh—pH diagram. In the presence of 0.05 molar
cupric suifate at a temperature of about 28°C a green brochantite {CuSG, . 3Cu
{OH), ) layer was formed on copper sheet in 20 days. In a solution having an
initial pH of 3.5 the development of a brochantite coating has been observed to
take place in two stages. In the firsf, 2 layer of cuprous oxide formed on the cop-
per at a relatively rapid rate. In the ensuing step the outer layer of cuprite was
oxidized at much slower rate to form brochantite. The synthetic coatings appear-
ad to consist of crystallites of brochantite growing perpendicular to the cuprous
oxide surface, The outer tips of the-crystallites werereasily broken off and gave
to the layer a rather chalky character. Underneath, at the brochantite Cu, ©
inteface, however, the green layers were firmely attached. The effect of reagent
concentration, solution agitation, and moderate temperature increase were jinvesti-
gated to improve the quality of coating. So also in a qualitative any were the
effect of light.

Vol 5, No. 3, 1972, 10,

Interaction of Water with Siiver lodide
Y. H. Paik
Abstract

The interaction energy of water molecule over the surfaces of basal planes of
silver iodide has been calculated, assuming 1 -4—-6-12 type potentials between
the gas molecule and laitice jons in the her iodide lattice. The heat of adsorption
ranges from 12.25 0 12.75 kcal/mole at low coverage such is around the level of
the latent heat of sublimation of water,

Vol. 7, No. L, 1974, 4,



#1674 $.1983

207

BUHER £BEHN MR
= E B, B85

A Study of Metal Technology in Ancient Silla Dynasity

S.G.Kang and J.S.Che

Abstract

The corrosion film of gilt bronz, silver and iron objects, which were excavated
from Ancient Tomb of Silla Dynasty, was removed by the electrolytic reduction
process. These metaliic objects were mainly investigated for microstrueture,
designs and gilting film etc. Most iron objects might he made by hot forging
process. The cold extrusion technique might be used for gold and silver objects,
in addition to an amalgam method might be applied for the gilting of Au film on
Cu-alloy surface. For the gilting on glass surface, first, a Cu alloy was cladded on
glass, next, Au-film was obtained on the Cu-alloy by the amalgam method.

Vol. &, No. 1, 1975. 3,
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Rotary Cathode Tin Plating on Sirip
Type Semiconductors

W.K.Lee
Abstract

A novel electroplating process is described and effect of anode lay-out on

thickness distribution and on plating rate are discussed. Microphotographic



analysis indicates deposits are compact and less “POROUS” than of barrel and
rack. With this process production cost reduction and capacity increase could be
achieved by a rate of 60% and 97 % respectively, as compared to our present basrel
plating process. This process disclose a number of beneficial processes such as
color coding systemn on TO-922 package and development of a2 new tin bath
formula.

Vol. 8, No. 2, 1975. 7,
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Optical Properties of Ag-Au Alloys

P.S. %o arnd H.N.Kim

ABSTRACT

To study optical properties of Ag-Au alloys as the simplest homogeneous disor-
dered alloys, the dependence of the reflectivity of Ag-Au alloys on their composi-
tion has been measured with the wavelengths ranging from 700myu to 900mgu.

Measuremenis were made on mechanically polished bulk samples and the
experimental resulis are discussed in ierms of the Drude-Zener theory. The
distributions of the reflectivity for various wavelengths ate also discussed.

Vol 8, No. 3, 1975, 10,
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Study on the Boriding of Steel in

Ferroboron and NaBF, Powder Mixture

Mi M.I.Kim and W.K.Yeo

ABSTRACT

The boronizing method using ferroboron and NaBF,; powder mixture was
studied for surface hardening of medium carbon steel.

This boride layer was compared with a boride layer that was formed in ferro-
boron and KBF; powder mixture,

The frequency factor and sctivation energy were discussed in this paper.
The main results obtained can be summerized as follow,

1} The optimum range of NaBF; content is 10 to 15%of weight to obtaina
thick and dense boride layer.

2} The depth of the boride layer d was approximately expressed by the fok
ling equation: d=100 exp (—18,000/RT) ‘/t_

3) The oxidating resistance of boronized steel proved to be good at 800°C
but almost unacceptable near at 900°C.

4} The NaBF, effect was the same as that reported for KBF,,

Vol 8, Ne. 3, 197:5. 10,
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The Dissolving Reaction of Solid Iron with Molten Zinc

B.H.Yoon,I.8.Chung and K.C.Park

Abstract

The dissolving and growth kinetics of intermetallic compounds for the reac-
tion between solid iron and molien zinc were studied under nitrogen atmosphere
ovet the temperature range between 470°C and 680°C. The rates of dissolution
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of solid iron into molten zinc were obtained under a static condition. The amo-
unt of dissolution of solid¢ iron and the wih of intermetallic compounds could
be determined by means o f microscopy.

The thickness of intermetallic compound at a given temperature increases with
increasing time, whereas for a given time decreases with increasing temperature.
The 1ate of dissolution is controlied by the diffusion process of iron in the effec-
tive boundary laver of molten zinc over the temperature range 476° ~ 530°C,
570° ~ 620°C, and 650° ~ 665°C, while by the surface reaction over the range
530° ~ 570°C and 620 ~ 635C°C.

Vol 9, No. 2, 1976. 7,

Gold Alloy Plating on Electronic Parts {an

H.T. Yam

Abstract

In order to get high wear-resisiant gold alloy plating on electronic parts, an
attempt has been made, in which Cu, Ni, and Zn EDTA salts were added in gold
plating sciution,

The results obtained on the wear resistance are as follows:

1. The addifion of 0.5g/! or over Cu in plating solution, showed 1.5 times more
wear resistance than in case of no addition.
. The addition of 1.5g/{ or over Ni, showed 3.5 times more wear-resisiance.
. The additions of 1.5g/! and 4.0g/l Zn, showed 3.5 times and 6.8 times more
wear resistance, respectively.
4, The additions of 1.5g/!/ Ni and 1.0Qg/! Zn simultancously, showed about 10
time more wear resistance than in case of no addition.

| F3 70 1

Vol 9, Neo 3, 1976, 10,
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A Study of Rupture Strength of Epoxy Resin Film
by Water Pressure

Y.N.Paik, M.S. Kimand J.S.Cho
Abstract

In this study, a rupture strength of epoxy resin film coated on the leaking
spot in waterpipe line was determined, using water pressure, without interrup-
ting water supply. This results could be used for the sealing of water leakage in
large size waterpipe lines. An experimental equation P‘-=Ktm,’Rn {m=2, n=3.5)
was also obtained, where P is the rupture pressure, K is a const, t is the thick-
ness and R is the radius of the resin film. From this results, the safety thickness
of the film for a domestic use was calculated with various radii against the maxi-
mum pressure.

Vol 10, Ne. 1, 1977. 3,
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Studies on Control of Gilding Liquid

J.C.8hin, K.J.Park, S.J.1.ee and J. Y. Lee

Abstracts

To support the domestic plating industry concerning localized products, sutvey
was conducted in connection with chemicals and properties of plating solution.
Collected samples from 55 factories throughout the country were investigated
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by spectigated by spectrograph, Hull cell test and chemical analysis method to
find major chemical components of the plating solution. '

Vol 10, Ne. 2, 1977, 7,

HEE SETZ0| B o7
OIFZI BIBR}- O|M8F - 0|FR

Astudy on the chromium plating from
low concentrate bath

K.J.Lee, K.J.Park, S. J.Lee and J. Y. Lee

Abstract

In decorative chromium plating, highly concentrated conventional baths
{Cr0; 150~400g/!) have been used. Because of the problems of heavy metal

poliution and the saving of raw materials, chromium plating from dilute bath
has been developed recently.

The present study was performed to determine the effects of all ihe variables
in the low concenirated chromium plating bath, such as brightness, appearence,

current efficiency, and plating rate with regard to the bath composition and plat-
ing conditions.

Vol 10, No. 3, 1877, 12,
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A Study on Chromium Plating from
Trivalent Chromium Salés

B8.5Ks and B.K.Park



A6 4 £1983 213

Abstract

The trivalent chromium plating process have been studied by several group
of orkers in the recent years.

in the plating process, Alecra 3 process is the most familiar one,

Potassium formate and potassium chloride of the bath compositions in the
above process, are exchanged for sodium formate and sodium chloride, and then
they have been examined characteristics of the electrodeposition using above
bath solution and a few optimum conditions. The results are as follows,

(1) The characteristics of the electrodeposition; that is, throwing power,
covering power, appearance, and deposition rate are most satisfied when concen-
tration of Crely . 6H, O is 0.4 mol/i, and mol ratio of HCOONa to Chromium
(II1); HCOONa/Cr ™ is 2 to 3.

(2) Throwing power, covering power, color and deposit rate show a similiar
tendency to Alecra 3 process.

Vol. 10, No. 3, 1977. 12,
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A Study of Zn-coating Weight in Hotdip
Galvanizing Process.

W.C.Kim. 8. K.Kang and S.E.Nam
Abstract

This experiment intends to study Zn-coating weight through galvanixing
process,

A through examination has been carried out on the change of steel-composi-
tion, galvanizing-temperature, dipping-time, Fe-loss when other factors were
regular.

Activation energy needed for Fe-loss was obtained and within this sample,
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the best condition which has influence on coating weight was found so as to
reduce Fe-loss.
As FeJoss was diminidhed, the amount of product of Dross and Zn-using
amount per total products could be reduced.
The resulits of experiments are as follows.
. Zn-cozting thickness was increased by the rising Zn-bathtemperature and was

Jout

the maximum at &-minutes dipping time.

2. The ceating weight was greatly influency by 8i. As in other sampies, the
proportion of increasing was very rare after 20minutes. If the dipping time
proionged, the increasing amounts of Fe-loss are more greatly.

3. Activation Energy needed for Fe-loss was as follows
Such numerical vaiues were mosi equal to those of the activation energy
which had influences on the growth of v-phase.

Sample— I = 18,500 Calfmole
Sampie - III 22,000 Calfmole
Sample— ¥V 42,300 Cal/mole

Vol 11, No, 1. 1978. 3,
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Effects of Grganic Additives in Cyanide
Zinc Electroplating Bath (I}

J.8.Lee and J.0.Park
Abstract

Organic compounds, such as aldehydes, amines, amides, sulfur compounds
of polymers, have been added {o cyanide Zinc electroplating bath to achieve in
improvement of the brightness and of the current efficiency.

It was found that the addition of only one compound of these organic com-
pounds in the bath were unsuitable to be used fof brightener, but mixure of
aldehyde and reaction products obiained from epoxides and amines and/or
amides were suitable for brightener in cyanide zincelectroplating baths.

Vol 11, Mo, 3, 1978. 10,



