1 Brace, A.w. and Sheashy, P.G. The technology of anodizing aluminium.
England : Technicopy Ltd., 1968.

2. Brace, a.w. and Sheashy, P.G. The technology of anodizing aluminium.
Teddington : ROBERT DRAPER Ltd., 1968,

3. Henley, V.F. Anodic oxidation of aluminium and its alloys. Great Britain : A,
Wheaton & Ltd., 1982

4 ,

: , 2925,

5. Brimi, M.A. and Luck, J.R. Electrofinishing. New York : American Elesevier
Publishin Company Inc., 1965.

6. Murphy, J.A. Surface Preparation and Finisher for Metals. United State of
America : McGraw-Hill Book Company, 1971,

1. Levenspiel. Chemical Reaction Engineering. United States of America : John
Wiley & Sons,Inc., 1972.

8. Fogler, H.s. Elements of chemical reaction engineering. New Jersey : Prentice-
Hall International, 1986.

9 7 A (N
10, s '.( )
11, | 2506,
)

13 PENC. HONG KONG. Aluminium anodizing and colouring. (Technical
Information) 1996.



86

14, HENKEL. Colouring of aluminium. Bangkok.

15. POTENCER INTERNATIONAL (USA),INC. Electrolytic Colouring of
Anodized Aluminium. 1995,

16. THAI METAL. Electrolytic colouring operations in production.

17. RM - Metallchemie (South East Asia). Aluminium Anodizing Process.
(MANUAL.CHP).

18 .

218-2520.



i
31201
31301
31401
31511
31611
3171
31801
3191
31,101
31101
311211
311311
3.1.14/1
31151
311601
31171
31.18/1
3.1.19/1
3.1.20/1
31211
312011
312301
312411
3.1.25/1

31112
31212
31312
31412
3.1502
3.1.6/2
31712
31812
31912
3.1.10/2
311172
3.1.1212
3.1.1312
3.1.1412
3.1.1502
3.1.16/2
311112
3.1.1812
3.1.1972
3.1.2012
312112
3.1.2212
3.1.2312
3.1.2412
3.1.2502

16
16
16
16
16
18
18
18
18
18
20
20
20
20
20
22
22
22
22
2
24
24
24
24
24

Hl\)o-lo‘l-bHmm#wpmmhwpmmhmpmmhw



3.1.26/1
3.1.27/1
3.1.28/1
3.1.29/1
3.1.30/1
3.1.31/1
3.1.32/1
3.1.33/1
3.1.34/1
3.1.35/1
31361
313111
3.1.38/1
3.1.39/1
3.140/1
3141
3.1.4211
3.14311
3.1.44/1
3.1.45/1
3.1.46/1
3.147/1
3.1.48/1
3.149/1
3.1.50/1

312612
3.1.2112
3.1.2812
3.1.29/2
3.1.3012
3.1.3112
3.1.3212
3.1.3312
3.1.3412
3.1.3512
3.1.36/2
3.1.3712
3.1.3812
3.1.39/2
3.1.40/2
3.1.4112
3.1.4212
3.14312
3.1.4412
3.1.4502
3.1.46/2
3112
3112
3112
3.1.50/2

16
16
16
16
16

18

18
18
20
20
20
20
20
2
22
22
2
2
24
24
24
24
24

88



3.1.26/1
3.1.21/1
3.1.28/1
3.1.29/1
3.1.3011
3.1311
3.1.32/1
3.1.33/1
3.1.34/1
3.1.35/1
3.1.36/1
313111
3.1.38/1
3.1.39/1
3.140/1
3.141/1
314211
3.14311
3.1.44/1
3.1.45/1
3.1.46/1
314711
3.148/1
3.1.49/1
3.150/1

3.1.2612
3.1.2112
3.1.2812
3.1.29/2
3.1.3012
313112
3.1.3212
3.1.3312
3.1.3412
3.1.3502
3.1.36/2
313112
3.1.3812
3.1.3912
3.1.4012
3.1.4112
3.1.4212
3.1.4312
3.1.4412
3.1.4502
3.1.4612
3.14712
3.1.4812
3.1.4912
3.1.5012

16
16
16
16
16
18

18
18
20
20
20
20
20
2
22
22
22
2
24
24
24
24
24

,_\o-lo-lcn-bHmmhhpmm#wl\ammhwl\)mhww

89



321
322
323
324
325
3.2.6
3.2.1
328
329
3.2.10

3211
3.2.12
3.2.13
3214
3.2.15
3.2.16
3217
3218
3219
3.2.20

10

(

)

201
1559
1542
1524
1488
1447
1355
1319
1220
11.24
1141

A1)
1523
1439
1401
1357
1332
1314
12.39
1200
1141
11.26

LW LW LW ks B~ P& o1 o1 o1 o1

LW LW wWwowhrhcPB>>~>PB>> o o1 U1

16°

18

90



3221
3.2.22
3.2.23
3.2.24
3.2.25
3.2.26
3.2.27
3.2.28
3.2.29
3.2.30

3231
3.2.32
3.2.33
3.2.34
3.2.35
3.2.36
3.2.37
3.2.38
3.2.39
3.2.40

(

(

A(

)

A

)

A

2 (91
15.03
14.35
14.10
13.23
12.05
11.40
11.00
10.45
10.27
9.14

Q)

2 ()
15.37
15.00
1421
1356
13.20
11.12
10.33
10.00
9.24
8.58

W w w s~ A b~ O 0 o

w w w A A b~ 0 0w

20

22

91



3241
3.2.42
3.2.43
3.2.44
3.2.45
3.2.46
3.2.47
3.2.48
3.2.49
3.2.50

10

A(

)

2 (91)
16.00
15.11
14.29
13.27
12.32
11.28
10.44
9.26
8.27
7.45

)

W W w s~ A oo o1 O

24

92



( (Reagent)

1 (HCI cone.)
2 D) (Starch Solution as Indicator)
3 0.1 N (iodine Solution, L,)
4. (Sodium Bicarbonate, NaHCO03
(Procedure)

1 10 250
2. in 50 . 1
3 HCI (cone.) 15 . NaHCO03 1 2
4. 1-2 3
5 01N

(end point) —»

(Calculation)
( 1 )= 01N

X 1074 Xf

1 12-17 /

2. f=factor=1



(Reagent)

(Procedure)

(Calculation)

A (HB0Y

100

50

1N (NaOH 1N)

Hsod « 1

IN (NaOH 1N) (

1N (NaOH 1N)

400

(graduated pipette)

) X 0.98
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(Anodized Aluminium)

(Electrochemical Process)
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BS 6161 ISO 2932
ISO 3210
1 1
(HZSO9 25
(KF2 10 1
2. 1
10 SANODAL RED B3LW
57+ 05 (HZ04)
(NaOH)
1 (cotton)
(acetone)

2. 1 1



(Alumilliu )

§

(Mg)

(Interpretation of the results of the dye spot test)

1
(Sanodal Red (Intensity of the stain)
B3LW)
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4
3
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(Grey Scale)
1 8
1
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heater

Degreasing
Etching

Desmutting
Anodizing

Electrolytic Colouring

Cold Sealing

25

Degreaser PT-100

Sodium Hydroxide (50% NaOH)
Additive PT-200

Nitric Acid (NHOj)

Sulphuric Acid (11504

Stannous Sulphate

Stabilizer (Potone TSL)

Sulphuric Acid

Low Temperaturee Sealing LTS-100

( 1,00000 )

set
set
set
set

kg

55.00
6.20
40.00
11.00
2.30
280.00
200.00
2.30
300.00

1,000.00
750.00
11,000.00
3,000.00
2,000 00
100.00

100.00

25
k)

30
20
10

(SOOI U ]

500

pc
set
set
set
st

()

275.00
310.00
1,000.00
330.00
11500
8,400.00
4,000.00
2300
3,000.00
17,453.00

12,000.00
1,500.00
11,000.00
3,000.00
2,000.00
300.00
29,800.00

50,000.00

1,741.00
105,000.00



(Tin)
(Stannous Sulphate) [14, 151

(Tin Electrolyte)

(Stabilizer) : Potone TSL
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Technical Data
Donné es Techniques
Datos Tecnicos

P3 ALMECOLOUR PS

(Metal salt for electrolytic colouring of aluminium by atwo - stage procedure)

Composition and prorates

P3 ALMECOLOUR PS is a highly crystalline Tin (Il) - Sulphate, nearly
free from Tin - (1V) - Sulphate and Sulphuric acid. P3 ALMECOLOUR PS does

not contain complexing agents and stabilizers.

Fields of application

Due to its composition, P3 ALMECOLOUR PS is specially suitable for use in

electrolytic colouring processes of anodized aluminium.

Method of application

Electrolytic colouring solution based on Tin are predominately used at a
concentration of

12-20 g1 P3 ALMECOLOUR PS

16-22 ¢/1 Sulphuric acid

P3 ALMECOLOUR PS colouring solution is made up only once, concentrations,
however, have to be regularly controlled by titration. In order to reduce Tin - Il -

oxidation, please make sure that the baths are not agitated with air. In case of
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recharging or longer inactivity of colouring bath, the necessary mixing should be
done by using a re - circulation pump.

For improving the throwing power as well as stability of electrolyte, P3

ALMECOLOUR ST 9 should be added to the P3 ALMECOLOUR PS solution.
Initial make - up

Fill half the colouring bath with distilled or descaled water.

Per 100 1bath volume you have to add in the following sequence :

a) 1.13 1Sulphuric acid, cone., pure = 20 g1 HZSO4

b) 2.00 kg. P ALMECOLOUR ST9

c) 15kg. PZALMECOLOUR PS

After these additions, add water until level bath volume is reached.

During make up process, electrolyte has to be agitated (agitation by air should be as
short as possible).

During the electrolytic colouring process, formation of Tin - (IV) - compounds are
unavoidable. This insoluble sludge can be removed by continuous filtration using
acid - proofinstallations. In most cases it is sufficient to let the colouring bath stand
so that sludge can settle, and to decant the clear solution into a second bath. After
manual removal of the sludge the colouring solution is re - pumped and recharged
to the respective concentrations. This operation should be performed at least twice

ayear.

Bath control

1m Determination of Tin

Determination of Tin is done be back titration. By adding iodine, tie bivalent Tin is
oxidized and the lodine reduced.

As excess lodine is initially added, the lodine remaining is back - titrated with

Sodium Thiosulphate.
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Reagent
Hydrochloric acid cone., pure
lodine solution 0.1 N
Sodium Thiosulphate 0.1 N
Starch solution as indicator ( 1%0)
Titration
100 ml. Distilled water is added to a conical flask (300 ml volume)
Add 5 ml Hydrocloric acid cone.,
50 ml lodine solution 0.1 N (pipette)
25 ml bath solution
2 ml starch solution
Titrate with Sodium Thiosulphate (0.1N) until blue colour disappears.
Calculation
(ml lodine solution 0.1 N - ml consumed Sodium Thiosulphate solution) Xo0.48 =
g/l P3 ALMECOLOUR PS
2. Determination of Sulphuric acid
Sulphuric acid is titrated with Sodium Hydroxide.
In order to avoid titration of bivalent Tin, titration should be carried out only up to
apH - value of 21
To determine this pH - value exactly, titration is carried out potentiometrically.
Necessary apparatus : pH - meter, scale in 0.1 pH units.
Prior to the analysis, the combination electrode is calibrated with the pH - meter.
For stirring the sample a magnetic stirring apparatus is recommended.
Titration
Add 200 ml distilled water to a 600 ml beaker and add 50 ml of bath using a

pipette.
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Place beaker on magnetic stirring apparatus, drop in the stirring bar and insert
combination electrode into the solution. Please ensure that there is a distance of
approx. 25 mm between combination electrode and base of beaker.

Whilst stirring titrate with 1N NaOH until pH - meter shows apH - value of 2.1
Calculation

ml consumed NaOH X 1.15 = g1 H2S04
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POTENCER INTERNATIONAL (USA) , INC.

TECHNICAL BULLETIN

Electrolytic Colouring

- product name : Potone TSL, tin stabilizer

- characteristics : Potone TSL is a stabilizer for the tin based electrolytic
colouring process. It is very effective in retarding the oxidation of stannous
sulphate, thereby reducing the amount of precipitate formed and :he cost for the
supply of extra stannous sulphate to the colouring electrolyte solution. Besides, it
has the benefit of better throwing power (uniformity), more beautiful appearance
achieved, and shorter colouring time required.

- operating conditions :

1 composition of colouring electrolyte :

NiS04 35 g1
Snso04 7 g1
A12S043 5 g1
Potone TSL 2 -5 % by volume
SnS04 2- 17 gl
h 04 15-20 g1
ailS043 2-12 g1
Potone TSL 2 -5 % by volume

2. For convenient use, Potone TSL is produced as liquid. After the first
preparation of colouring electrolyte solution, Potone TSL is replenished together
with stannous sulphate. One kilogram is added for every kilogram of stannous
sulphate being added. It is however a better practice to have its content checked
before addition.

Professionalism,Enthusiasm.Advance
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(dilute Sulphuric acid, HZS04)

(Silver Nitrate, AgNOj) (Copper Sulphate, CuS04)
1 1
.0379
(H) 4.0248 (AQg) 1.186
(Cu) e )
1.008 107.88 31.78
3
1 (Faraday, F) 96,500 ( -
I )
g = t(MW) (@)
96,500
1 = ( )
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(ALUMINUM - ANODIZING TEST)
THICKNESS

STRIP AND WEIGHT (5 MICRONS OR LESS)

MICRO - SECTIONING

OPTICAL SPLIT - BEAM MICROSCOPE

EDDY CURRENT TESTING (THICKNESS PROPORTIONAL TO
CAPACITANCE)

ELECTRICAL BREAKDOWN V OR R

SEALING

ACID DISSOLUTION TESTS
DYE SPOT TESTS

ELECTRICAL TESTS (IMPEDANCE)

ACCELERATED TESTS

SALT SPRAY 5% NacCl

SALT/ACETIC ACID

SALT/ACETIC ACID/HD 2

SALT/ACETIC ACID/COPPER SALT (CASS)

ELECTROLYTIC CATHODIC CORROSION

* PART MADE CATHODE

* CASS SOLUTION APPLIED

* D.c. POTENTIAL, PLATINUM ANODE

* AREA UNDER CURRET vs. TIME CURVE

* E.Q.T. NUMBER OBTAINED (ELECTROLYTES QUALITY

TEST)



Persistence is the twin sister of excellence.
One is a matter of quality; the other, a matter of time.

[ by Marabel Morgan, from The Electric Woman (Word) )
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