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1. INTRODUCTION

Electrodeposited paint and coating is one of the most important progress in the protedive coating
industry. in the last 30 years. This method has been developed rapidly due to great advantages both

y and tech imp adhesion and protection to the meta

substnites, free of

fire hazards, unifonn film thickness, freedom from sags, high efficiencies in utilization of paint

1,2} The ition of (il forming materials prepared from Victnamese vegetable
oils has been reported succesfully in recent years [2]. In this paper we present some aew data on
studying the clectradeposition of pigmented systems.

1L EXPERIMENTAL

Matcrials:

Electrodepositied film-forming material was prepared from Vietnamese tung oil (Aleurites Montana)

by well known technique. The paint having pigments and all other additives was properly fanulated.

The paint colours are bluck and red brown.

Mecthods:

Deposition of paint was carried out in special glass tanks, capacitics from 2 1o 16 litres. Electrical
energy was supplied by special DC-powcer station (max 200V-100A). Cathode is from sainless steel
and anode was steel pancl of 100x100x Tmm specially cleaned and prepared for tests.

Analysi
According to proper methods of analysis and testing for clectrodeposited paints and coatng [3.4].

HL RESULTS AND DISCUSION:
HIL1.Characteristics of pigmented systems

Studying the original unpigmented systems showed that quality of paint films dependson a serie of
factors connected to the cleaning process, composition of bath, technological caditions for
electrodeposition and curing regime. All that is truc for the pigmented systems, too. The influence of
some parti factors is p and discussion here.

The investigation in a large range of foial dry content demonstrated that if having beer formulated
properly, the paint can be clectrodeposited casily from suspension. By stepwise thinning jrocess it can
observe a critical concentration, under it, the deposition of film forming material did nat take place
even for a long lasting experiment. At very low dry content as low as 3%, the film formet is very thin
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and the pigment is not able to hide totally the metalic surface. The polymer concentration influences
markedly the bath viscosity. The pigmented paint is a dispersed system having suspending solid
particles in aqueous medium. The paint with too low dry content presents difficulties both in

! ition process and in maintaining its stability. Under low viscosity conditions, the pigments
tend to settle if not stirred continuously. Generally speaking, lhes.c systems are thermo-dinamically
unstable but the rate for pigment scttlement depends on the difference of specific gravities and on the
viscosity of solution. Preserving in closed vessels, paint of black colour is stable for months while that
of red, brown and their shades are stable only for days. After along staying period, the settled paints
can be adjusted again to its optimal parameters and redispersed for further use. The hiding power of
paint depends on the filim thickness and the pigment content of the paint but too much pigment is not
desired because it can lead to difficulties in clcclr(xié_msition and finally to bad fiml qualities. When

the dry content exceeds a limit (approx.18%), the viscosity increases exponentially and the
clectrodeposition rate decreases rapidly due to low mobility of charged particles. The dry film weight
\eristic maxima vs dry contents of paint (Fig.1).

present a ¢l

a

Intially, the increase of dry content leads to better film qualities (increasing thickness, uniformity
and gloss), but ling optimal i the amount of i paint d the fuml

become coarser, its gloss visibly reduced.
a. The clectrical tension applied to paint system contributs largely to the deposition rate and the fuml

quality. Each paint system has its specific resistance, conductivity and needs optimal tension for
electrodeposition process.

Too low tension makes the deposition impossible but too high tension is very hannful because it
promotes the side reactions (hydrolysis of water, generation of bubbles of gase at electrodes...)

Fig.2 presents the intluence of tension on the posited process 1 by d ited film-

weight).

increasing with the applied tension but the quality of the paint
film is mot the same, For our paint system, the applicable tension could range from as low as 3V to as
Ligh as 45V. AT 45V, the side reactions are dangerous and heat emitted becomes violen!, making the

It's seen that the weight of materia!

paint film uscless.

Applicd in short time, high tension creates local discharges and many film defects, gives it poorer
e and les:

I ive quality. The electrodeposition of film fonning materia

in preseense of
tion is required to prevent scttlement of heavy pigments which

pigments is carried out nomally but agi
cause colour drilt (the shades change from dark to light during working time).

b: Throwing power (TP) is an important and peculiar for every paint,

reflecting its ability to penctrate to inaccesible areas (shielded metalic surface [5]). The throwing

power of a paint system depends on a serie of factors, such a

s applicd tension (u), current density (ip),
l§

duration of deposition bath composition and volum resistivity |1 3 illustrates the influence of

applied tension on the throwing power of our black paint,

It's clearly that the clectrodeposited paint from tung-oil has good TP. When the distance and the
surface of electrods are fixed, the TP is proportional to the applied tensich. Too high tension is harmful

for paint tilm and-creates excessive local heating in the bath.



By varying paint formulation, it is possible to obtain different paints, having TP from 20 to 80% of
various colours. However, paint film of hest quality often obtained from baths having optimal throwing
power. The dependence of TP on dry vontents present a maximal character, too.

¢. Duration and temperature of deposition :

Duration of deposition depends on the dry content. pH, tension... and has been established for each
system seperately. At the constant voltage deposition, the process is stopped when the current reachs
the quasistationary region.

The temperature shows its effect in the deposition in two ways : low temperature decreases the rate

of d ition but too high favours side reactions and causes loss of volatile bases, reducing
solubility and may lead to precipitation of the resin. The optimal conditions for depodition need
moderate temperature (range from 18 to 30).
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Fig 3. Influence of applied tension on throwing power of black paint
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111.2. Perfomance of pigmented paint

The laboratory studies allowed us to cstablish necessary conditions for synthesis and put in practice

P of ication of one clecf iting paint i
The paint filin characteristics are following:

SIT TECINICAL DATA SbD SDD SDD

1 Color T Unpigmentied, Black Red-Brown
transparent

2 Iinpact strength [kg.cm] 50 50 50

3 Scratch hardness [g] 1900 2000 1850

4 Gloss [%] 60-60 85-90 67-85

5 Fineness of dispersion [] - fo 10

6 Thickness [p] 18-25

7 Elasticity-Toughness [imm] 1 1 1

8 Humidity-thenmal cycle 35d >d >4d

9 Adhesion [%] » 100 100 100

These paints have been applied successfully to protect a serie of metalic issues in the last two years
wd continue 1o be in function in practice.

1V. CONCLUSIONS

1. The viscosity of paint solution depends strongly on the dry contents and on the pll values. The
Jptimal painting regime requires a suitable viscosity that keeps up the mobility of charged particles in

waler,

2. The painting tension ex

creises i

huge influence on the weight and the thickness of coating fiml as
~ell as on the rate of clectrodeposition. The optimal tension has to ensure a high rate coating together
vith high physico-protective perfominces of painting film.

3. The throwing power of paint system depends on a serie of

tors: viscosily composition, tension,
sresence of additives and other impurities. The investigated paint presents high resestivity, has good
hrowing power at moderate applied tension (18-30V).

The pigmented paints have been applied in practice since 1992,
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TAP CHI KHOA HOC BHQG HN, KHIN, t.XI, n8-1995.

SON DIEN DI TU NGUONNGUYEN LIEU DAU VIET NAM
(HE SON CHUA PIGMENT MAU)

Nguyén Viét Bic, Dao Cong Minh, Chu Chién Iitu
Vién Héa ky thudt-Ha Noi.

Cic dic tnmg cia nhimg h¢ son di¢n di chita pigment miu ché tao tir diu chiu (Aleurites montana)
duge trinh by va thio ludn. Nhimg dicu Kién k&t tia mang (6i wu phu thuoc vio him kho t8ng, thé
hicu som, litu lugng pigment, ning luc phan tin va nhimg thong s6 cong nghé khic. Son v6i nang luc
phan tén tir 20 dén 80% va mau sic khic nhau di duge phoi ché. Anh huémg cia him kho dén trong
Tuong mang kho va nang lyc phan tin thé hi¢n bién thién qua mot cuc dai. Nhimg tinh nang ky thudt
clia ming son tao ra tir cic thinh phiin 16 vy, mau dén va ndu do nhy sau :

- Do ben va dap : 50 kg.cm - D6 bam dinh 100%.

- Do bong (%) : 65-90

- D6 cimg (phuemg phip vach xude) @ 1850-200g,

- Do day mang son (micron) : 15-25,

- D0 ben uén (mm) : 1,0

- Do ben chiu nhi¢t m (ASTM 1) 2247-68 (80) : 35-41 chu ky.
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