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Acompany to stickwith. 
I f you're thinki~g tackifiers, think Oulu Oy. 

After all, we've been in the rosin business for 
over 40 years, which not only makes us a stable 
company, but a top supplier of stable tackifiers. 
We have our own source of raw materials, our own 
R & D fac~lities and products that guarantee you 
the competitive edge over your competitors! 

Take, for instance Oulumer 70 -a  partially 
polymerised rosin. Light in colour and non crystal- 
lising, it gives superior adhesive performance on 
cellulosic materials. And it performs better than 
natural rosins, is freely available,constant in c;uality 
and competitively priced. 

Then there are Oulutac 20 & 3C liquid tackifieis 
with superior greentack performance in adhesive 
formulations over a very large temaernt~ 1i.e range. 
They are complemented by Oulutac tiO,90 and 

105, -known for their high stability, light colour 
and low odour. 

But Oulu Oy also has turpentine. So, should you 
be interested in polyterpene resins, then there's a 
whole range coming on the market shortly. 
By the way, to ensure that you know that our 
products are fresh, we date-stamp each batch. 

You would like more information? Contact us. 
Oulu Oy. In Finland. 

P 9  Box 196. SF-90101 Oulu 10. F~nland 
Tel 350-El-221411 Telex 32125 

The resourceful Finns 
Reader Enquiry Service No. 406 



CHLORINATED RUBBER TYPE 
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CHLORINATED POLYETHYLENE 
CHLORINATED POLYPROPYLENE 

CHLORINATED RUBBERS 
etc. 

- 
ADHESIVE GRADES 
(Low Chlorine Type) 

CHLORINATED POLYPROPYLENE 
CHLORINATED ETHYLENE VINYL 

ACETATE COPOLYMERS 
etc. 

APPLICATION 

Anticorrosive coatings 
Road marking paints 
Gravure printing inks 
Adhesives 

APPLICATION 

Gravure printing inks, 
adhesives for untreated 
Polypropylenes 
Primer for plastics 

SANYO-KOKUSAKU PULP CO., LTD. 
CHEMICALS TRADING DEPT. 
1-4-5 Marunouchi, Chiyoda-ku, Tokyo, Japan 

-- 
4 Telex: J 24279 SK PULP 

Cable: SANKOKUPA TOKYO 

Rradcr Er~qrrrry Service No. 408 
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OIL & COLOUR CHEMISTS' ASSOCIATION 

SUIIFEX 
86 

Exhibition of the latest developments in raw materials and equipment used in 
the manufacture of paints, printing inks, colour, adhesives and allied products 
to be held at 

Harrogate Exhibition Centre, 
Yorkshire, England. 

Wednesday 14 May 1986 09.30 - 18.00 hrs 
Thursday 15 May 1986 09.30 - 17.00 hrs 

Admission Free 

The "Official Guide" will be printed in the April 1986 issue of the Association's 
Journal (JOCCA) and will be freely available at the entrance to the Exhibition. 

Oil & Colour Chemists' Association, 
Priory House, 967 Harrow Road, 

Wembley, Middlesex, HA0 2SF, England. 
Tel: 01-908-1086 Telex: 922670 OCCA G 
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With Malvern's new SERIES extremely simple to operate and 
2600C and 3600E Type particle require no calibration. 
size analysers, there is no need to NO on 

RESULTS - the powerful 16-bit 
computer enables full graphical 

No compromise on 
VERSATILITY - you can 

and tabular presentation of results 
in 32 size classes. Storage on disk 

analyse powders, suspensions allows reprocessing of data and 
and pulsed or continuous sprays 

direct comparison of different 
all the way from below a micron to 
over 1800 microns. 

Why compromise when you can 
No compromise on have all this capability and more. 

particle sizers are now even faster, details. Malvern. Worcestershlre WR14 1AQ 
Telepho~ie (06845) 68415 Telex 339679 

Please send me details of Malvern part~cle slzers for: . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  Name 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dry Powder L~qu~d  Sprays Powder in Suspension Company 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Particle Size Range. 

Reader Enquiry Sewice No. 397 

The Introduction to Paint Technology, ot  which over 
25,000 copies have been sold, forms an excellent 
introduction to the whole field of surface coatings and 
related technologies. 
........................................... x 
To: OCCA, 967 Harrow Road, Wembley, 

Middlesex H A 0  2SF, UK 
Please send ....... copylies of Introduction to Paint 
Tcchnology al f 10.00 each (111c. p&p) to thc k~llowing ;ldiIrcs 
(RLO<.K CA i I ' l ? j l I . S ) ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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1111111111111111111llllllllllllllllllllllllllllllllllllllllllllHlllllllll~l 
IMMEDIATE 

V~scorneter w~ l l  give you 
an occurote V IKOSI~~  

reod~ng, ~rnmedtotely 

IS r~ght for the lob 
Pocket sue, battery operated Moms conversion 

avo~lable, also o laboratory stand (~llustroted) 

Chndon Scientific Ltd., 
Lysons Avenue. Ash Vale. Aldershot Harnpsh~re GU12 5QR 
Tel Farnborough (STD 0252) 514711/5 

I?c,udr,r Enqrrtrv Srnwr  N o .  .(ll.i 

FEBRUARY 



VOL 2-PAINTS AND THEIR APPLICATIONS~ 

I Prepared by OCCA Australia 
S~~rl ir~r .  Cou/i~r,q\ was first puhlished in 1974. Since then the industry has undergone dramatic and rapid changes. 
For the sccond edition the hook has hccn split into two volumes. the lirst covering raw materials and their usage. the 
second paints and their applications. Volume I was published in the autumn of 1983. 

Volume 2 gives a comprchcnsive overview of decorative and industrial paints. Cross references to appropriate 
chaptcrs in I i11111trc~ I are provided and the index covers both volumes. Revised and rcwriltcn hy over 80 expert con- 
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able on paint technology. 
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Volume 2 - Hardhack - 480 pp. 
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Effect of titanium dioxide pigments on the 
cure of thermosetting films 
T. Entwistle and S. J. Gill 

Tioxide UK Ltd, Central Labs, Portrack Lane, Stockton-on-Tees, TS18 2NQ. 

Summary ness with different grades of titanium dioxide pigments can 
be reversed by change of resin, even of the same type. 

The effect of erade of titanium dioxide on the cure of thermo- 
sening high siids paints, using hexa methoxymeth~l melamine *lthough satisfactory explanations have not yet been resin catalysed by acids and also of powder coatings crosslinked 
with epoxy resins or triglycidyl isocyanurate has been studied. In deduced, it was considered that these variations in perform- 
addition the cure of the high solids system has been with ance were sufficient bring the attention 
that of alkyd/UF paints cured at room temperature by the addition pigment users* and a's0 possibly the 
of acid catalyst. answers from our friends in the resin manufacturing 

industry. 
The use of dielectric analysis to give an accurate and reliable 

assessment of the degree of cure is described. This method is more The paper is divided into three parts. Part 1 describes 
reproducible than film hardness, as measured by pendulum tests earlier work with high solids systems in which the problems 
and furthermore it has been found that film hardness can reach a first became apparent, using tests such as film hardness and 
maximum value before full cure has been attained. solvent resistance. The accuracy and reproducibility of such 

The pigment parameters that can affect cure are presence of 
nnc, as a crystal stabilising agent, and the alumina and silica 
present as coatings on the titanium dioxide pigment. Each can 
affect the cure to varying degrees, either retarding or improving it, 
depending upon the resin system. Reasons for some of these 
effects are given but others are more obscure. 

Introduction 

The theme of this year's conference is "New substrates, 
new materials, new problems". With regard to titanium 
dioxide pigments and new substrates, we have not yet, (and 
the "yet" must be stressed) found any instances where 
variation in paint performance on a substrate can be 
directly attributed to differences in grade of pigment. 
However, new materials have certainly posed new 
problems, not previously encountered with "traditional" 
paint systems, regarding the selection of the optimum grade 
of titanium dioxide pigment. Two such materials are high 
solids stoving paints and powder coatings. In both 
instances, the grade of pigment can significantly affect the 
degree of cure, the problem being exacerbated by the 
tendency to use lower stoving temperatures in order to 
conserve energy. 

The reduction in film cure can result in a reduction in 
physical properties such as impact resistance and adhesion, 
in addition to film hardness; and also poorer weathering 
properties and resistance to chemicals and solvents. Whilst 
this paper highlights the problems and shows how they can 
be overcome, we are not yet able to give a complete 
explanation of why different pigments behave as they do. 

In the case of high solids, the reduction in cure has been 
attributed to partial neutralisation of the catalyst by the 
pigment coating but, with other "traditional" catalysed 
systems using the same catalyst e.g. wood finishes based on 
alkydlamino resins, the variation in performance is almost 
completely opposite; i.e., pigments which give the greatest 
degree of cure in stoved acid catalysed high solids paints 
generally give the softest films in air dried acid cured wood 
finishes. 

Similarly, with powder coatings, the order of film hard- 

methods leave much to be des&ed and'part 2 describes the 
use of Dielectric Analysis to give a more reliable measure- 
ment of the degree of cure. 

Part 3 gives some of the anomalous results obtained with 
thermosetting powders using "industry accepted tests" such 
as gel time and reverse impact and describes how Dielectric 
Analysis can be used to measure cure and also how the 
method of use can be modified to monitor the curing 
reaction. 

Part 1 - Earlier work 

(a) High Solids 

The increasing pressure to reduce environmental pollution 
due to solvent emission resulted, in the midllate 19703, in a 
range of "high solids" resins being offered by most of the 
European resin manufacturers. These consisted of alkyds, 
polyesters and thermosetting acrylics generally crosslinked 
with hexa methoxymethyl melamine (HMMM) resins. Due 
to the relatively low reactivity of these amino resins, an acid 
catalyst was necessary to give the desired cure at an 
acceptable temperature. The most common catalyst was 
para toluene sulphonic acid (ptsa) or blocked derivatives 
thereof. Polyurethanes consisting of either polyesters or 
acrylics crosslinked with isocyanates were also offered. 

Whilst none of these resin systems attained the desired 
level of 80 per cent non-volatile at application viscosity, the 
majority gave a significant increase over conventional 
resins (68-76 per cent cf 40-55 per cent). 

While evaluating these high-solid resins to ascertain 
which titanium dioxide pigments gave the best results, it 
was found that the hardness of the stoved films varied signi- 
ficantly with the grade of pigment used. When the results 
were analysed it was found that the variation appeared to 
be dependent .upon the inorganic coating on the pigment 
surface. 

Tables l(a), l(b), l(c) give hardness values using a 
Persoz pendulum (BS 3900 Part E5:1973) in which the time 
taken for the amplitude of swing to fall from 12" to 4" from 
the vertical is noted. Nine resin systems were used with 



Alkyd Alkyd Polyester Polyester Polyester Polyester Acrylic Acrylic Acrylic 
Resin (1) (2) (3) (4) (5) (6) (7) (8) (9) 

HMMM 
content 20% 30% 30% 30% 36%, 25 % 30%. 27% 29 % 
%ptsa 

(on HMMM) 1% 1 % 1% I %a 1.8%' I 'X ,  1.2%. 2.2% 2.1fT 
Stoving 
Temp 130°C 130°C 150°C 130°C 150°C 150°C 150°C 130°C 130°C 

(a) Catalyst ptsa 

Pigment 
Type 

A 240 225 260 260 315 210 245 230 230 
B 215 205 260 190 310 210 260 230 220 
C 200 195 275 205 300 175 230 210 200 
D 160 150 260 140 230 50 200 225 200 

(b) Catalyst ptsa blocked with morpholine - quantity calculated on active proportion 

A 250 245 275 270 310 225 250 220 235 
B 210 220 280 250 320 200 250 230 230 
C 200 205 270 240 300 135 240 1x0 200 
D 180 170 250 120 250 50 1x0 180 160 

(c) Catalyst Proprietary Compound, blocking agent undisclosed - quantity calcul;rted on active proportion 

three acid catalysts. The pigments could be categorised into 
four types according to the alumindsilica coating levels. 

Crystal 
Pigment A1203 Si02  stabilizing 

Tvve Agent 

The formulations, quantity of catalyst (calculated on 
weight of HMMM) and stoving temperatures were those 
recommended by the resin manufacturers. 

For the purpose of this paper, pigments have been 
categorised as follows: 

Coating 

Silica/Alumina(<S%) 
Silica/Alumina(<6.5%) 
Alumina (<4%) 
Alumina (>4%) 
Expeiimental 
Uncoated 
SilicdAlumina(>7%) 
ZirconidAlumina 

Crystal 
stabilizing agent 

Zn 
Al 
Al 
Al 
Zn or  Al 
Zn or  Al 
Al 
Al 

With only one exception (Polyester 3) pigment D, which 
has the highest alumina coating, gave the softest film, whilst 
Pigment A,  which has a mixed alumina/silica coating, gave 
the hardest. Pigment C, which contains only half the 
alumina present in Pigment D was generally intermediate 
between A and D. Pigment B,  which has a similar 
alumina/silica ratio to Pigment A,  but about double the 
quantity gave similar hardness values in the majority of 
instances, but was marginally softer in others (estimated 
experimental error + 10 per cent). 

Bertrand and Gosselin' using Polyester 5, pigmented 
with Pigments A, C and D showed that film hardness 
decreased with increasing P:B ratio (Figure la )  and 
increased with quantity of catalyst (Figure lb)  and stoving 
temperature (Figure lc). Thus if Pigment D was used in 
place of Pigment A. either the stoving temperature had to 
be increased by 40°C or  the level of catalyst doubled from 1 
to 2 per cent to achieve the same film hardness. 

No such differences in film hardness had ever been 
previously noted using alkyds, polyesters o r  acrylics of 
"conventional" solids, crosslinked with amino resins but 
with which addition of catalyst was not necessary. This of 
course could be due to the stoving schedules normally 
employed being sufficiently severe to mask any differences 
due to  pigment coating. To  check this point three series of 
paints were made using alkydIUF, alkyd/MF and thermc~ 
setting acryliclMF systems of "conventional" solids 
pigmented with the same range of pigments used in the high 
solids evaluation. An uncoated grade of TiO, (Pigment F) 
was also included. Films were cured at temperatures 30°C 
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ptsa 1.9% 

I Cured 30min at 130°C 
I 
ptsa 1.9%, P:B 0.9:1 

I Cured 30rn1n at 130°C I 
P-B 09:l Unpigmented 

A 
C 

D 

-L 0.5:1 1 .O: 1 
1 2 3 
u 

110 130 150 
P: B %ptsa (on H M M M )  CURING TEMP "C 

Figure la Variation in film hardness of Figure Ib. Variation in film hardness of Figure lc. Variation in film hardness of 
high solids paints with pigment content and high solids paints with quantity of catalyst high solids paints with curing temperature 

type of pigment using three types of pigment using three types of pigment 

below and above those recommended by the resin manu- 
facturers. 

Film hardness was measured using a Konig pendulum 
with which the time taken for the amplitude of swing to fall 
from 6" to 3" from the vertical is noted. 

The results are contained in Table 2 and show that, with 
the two alkyd systems, although film hardness increased 
with stoving temperature there were no differences due to 
grade of pigment, whilst with the thermoset acrylic resin 
there were no differences due to either grade of pigment or 
stoving temperature (experimental error + 10 per cent). 

The evidence therefore sug ested a catalystlpigment 9 mating interaction and Bertrand showed that when an acid 
catalyst e.g. PTSA, was used, pigments containing a high 
proportion of alumina reduced the film hardness, (Figures 
2a and 2c) whereas in systems catalysed by bases, e.g. tetra 
butyl ammonium iodide(TBA1) the hardness was reduced 
by pigments containing silica - Figures 2b and 2d. 

It was postulated that the differences in film hardness 
were due to a catalystlpigment coating interaction, 
dependent upon the relative basicitylacidity of the coatings. 
Alumina gives a basic surface which deactivates acid 
catalysts whereas silica imparts a degree of acidity which 
partially neutralises base catalysts. 

He also showed that the reduction in cure resulted in 
poorer gloss retention and chalk resistance on exterior 
exposure. With the three resin systems of "conventional" 
solids the effect on weathering of varying the curing 
temperature by 30°C was similar with all pigments i.e. for 
each resin system the same curing temperature was the best 

for all pigments, showing that the grade of pigment had not 
affected the degree of cure. 

For conciseness, only the results with pigments A and D 
are given i.e. the grades which gave the extreme hardness 
results with the high solids systems (figures 3a - 3f). 

With the castor alkyd1UF and TSAIMF, reducing the 
temperature resulted in only a slight lowering of gloss 
retention but had a greater effect on chalk resistance. 
Increasing the temperature had a slightly greater adverse 
effect, particularly on chalk resistance. Thus, with these 
two resin systems the curing schedules recommended by the 
resin manufacturers were optimum for weathering 
properties. 

With the coco alkyd1MF system, better weathering, parti- 
cularly chalk resistance, was obtained by reducing the 
curing temperature from 150°C to 120°C. 

(b) Films acid-cured at room temperature 

Although the evidence indicates that the variation in film 
hardness in high solids systems is due to a catalystlpigment 
coating interaction, the deactivation of acid catalysts by 
alumina, present on the pigment surface, is certainly not 
universally true. One example is acid-cured alkyd/UF wood 
finishes which use relatively reactive UF resins plasticised 
by alkyds and cured at room temperature by addition of 
acid catalysts. Figures 4a - 4c are typical of a large number 
of resin combinations tested in Tioxide laboratories over 
the past 20-25 years. 



Tuble 2 
Konig Pendiilum Hurclness   second.^) - Ef/kc,r of srovbrg rcr,rpcrcrrrrrc2 

Pigment AlkydIUF AlkydIMF TSAIMF 
Type 90°C 120°c 150°C 1 2 0 " ~  ~.so"c IXII"C IZO"C 15o0c IX(I"C 

A 33 85 104 53 64 74 I I X  I I X  I I4 
B 31 84 101 50 68 75 I I X  I I0 I I:! 
C 30 80 105 51 6.5 73 115 117 l I:! 
D 3 1 86 110 55 69 7h I1X 116 I I0 
F - - - 55 65 X( 1 117 170 I I I 

Polyester I HMMM 

I Catalyst-ptsa 2Ol0(on HMMM) 

u 
110 130 150 

CURING TEMP. O C  

Polyester / HMMM 

Cured 30min at 130°C 

1 I I I 

1 2 3 
%ptsa on HMMM 

Figure 2a. Influence of type of pigment on hardness/curing Figure 2c. lnfluence of type of pigment on hardnesslacid catalyst 
temperature cuwe for high solids paint catalysed by acid curve for high solids paint 

Acrylic I Epoxy 

Catalyst -TBAl 02°/obn binder) 

100 
I I-,-- 120 140 160 

CURING TEMP O C  

I Acrylic I Epoxy 

l o o t ,  , , 
0.1 0.2 0.3 

% TBAI on  binder 
Figure 2b. lnfluence of type of pigment on hardness/curing Figure M. Influence of type of pigment on hardnesslbase catalyst 

temperature curve for high solids paint catalysed by base curve for high solids paint 
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+4 
MONTHS MONTHS 

Figure 3a. lnfluence of curing temperature on gloss retention and 
chalk resistance of films exposed at Florida. 

Pigment: A ; Resin: Castor alkydlUF 

I 
6 12 18 24 6 12 18 24 

MONTHS MONTHS 

F i r e  3b. lnfluence of curing temperature on gloss retention and 
chalk resistance of films exposed at Florida. 

Pigment: D ; Resin: Castor alkydlUF 

180.C 

. 

6 12 18 24 6 12 
MONTHS MONTHS 

Figure 3d. Influence of curing temperature on gloss retention and 
chalk resistance of films exposed at Florida. 

Pigment: D ; Resin: Coco alkyd1MF 

MONTHS MONTHS 

Figure 3e. Influence of curing temperature on gloss retention and 
chalk resistance of films exposed at Florida. 

Pigment: A ; Resin: TSA/MF 

" 

6 12 18 24 6 12 18 24 6 12 18 24 6 12 
MONTHS MONTHS MONTHS MONTHS 

Figure k. lnfluence of curing temperature on gloss retention and Figure 3f. Influence of curing temperature on gloss retention and 
chalk resistance of films exposed at Florida. chalk resistance of films exposed at Florida. 

Pigment: A ; Resin: Coco alkyd/MF Pigment: D ; Resin: TSA/MF 

Coco alkyd : UF 6 :  4 

1 6% ptsa (on UF) 

I I 

5 10 15 
CURING TIME (days) 

Figure 4a. Influence of type of pigment on 
hardness development of  acid cured, 
alkydlUF wood finish cured at room 
temperature with normal quantity of acid 

catalyst 

e 
$2 .g 100- 

Coco alkyd : UF 6 :  4 
W 
z 
g 50- 6 %  pt sa (on UF) 
Q 
I Force dried 30rn1n at 80°C 

I I 

5 10 15 
CURING TIME (days) 

Figure 4b. Influence of type of pigment on 
hardness development of  acid cured, 
alkydlUF wood finish forced dried at 80°C 
for 30 minutes using normal quantity of 

acid catalyst 

Coco alkyd: UF 6:4 
r 

2% ptsa (on UF) 

CURING TIME (days) 
Figure 4c. Influence of type of pigment on 
hardness development of  acid cured 
alkyd1UF wood finish cured at room 
temperature with reduced quantity of acid 

catalyst 



Crystal 
Pigment A1203 Si02 stabilising Organic 

Type Agent additive 

A1 2.4 1.2 Zn Polyol 
A2 2.4 1.2 Zn Amine 
B 4.5 2.0 Al Polyol 
C1 3.0 0.1 Al Polyol 
C2 4.0 0.1 Al Polyol 
G 4.3 9.2 Al - 

Using the normal quantity of catalyst i.e. 6 per cent ptsa 
calculated on UF solids, the only pigment to show any 
differences from the others when cured at  room 
temperature is the heavily coated Pigment G (Figure 4a), 
but no differences are obtained when curing is assisted by 
heating at 80°C for 30 min (Figure 4b). However, if the 
amount of catalyst is reduced to 2 per cent then, although 
the film hardness is reduced with all pigments, there is a 
wide variation between grades of pigment (Figure 4c) (a 
similar variation is also obtained if the paints containing 6 
per cent catalyst are allowed to stand for 7-14 days, after 
addition of catalyst, before application). 

These variations had generally been explained as follows: 

1. Pigments A1 and A2 are zinc stabilised and the zinc 
could react with, and partially neutralise the acid 
catalyst and therefore give a softer film than the C type 
pigments. 

2. Pigment A2 has an amine organic treatment and this 
could react with the acid catalyst and thus give a softer 
film than Pigment A1 which is treated with an organic 
polyol. 

3. Pigment G has a heavy inorganic coating which gives a 
very porous surface which will physically adsorb the acid 
catalyst (Surface area by nitrogen adsorption - 30 m21g 
cf 13m21g for pigments A and C). Heating the films at 
80°C for 30 minutes forces the catalyst out of the pores 
and hence catalyses the curing reaction and results in a 
film hardness similar to the other grades (Figure 4b). 

4. The slightly softer film with Pigment B cf Type C could 
also be due to slight physical adsorption of the catalyst 
by the slightly heavier coating (surface area 17m21g). 

The degrees of differences between pigments will 
generally be between those shown in Figures 4a and 4c. In 
some instances the differences between pigments of the 
same type e.g. C1 and C2, A1 and A2 are sufficiently small 
to be ignored. Where differences are obtained they are 
invariably in the order shown in Figure 4c. Factors, other 
than grade of pigment, which can affect hardness are type 
of alkyd e.g. type of oil, oil length, acid value, hydroxyl 
value and degree of esterification, reactivity of amino resin, 
alkyd:UF ratio, type and quantity of acid catalyst, solvent 
blend, non-volatile content and ambient temperature. 

The above explanation does not take into account the 
relative basicitylacidity of the pigment surface which 
appears to be the dominant factor in the cure of high solids 
systems. If the hardness values obtained using Pigments C1, 
C2, B and A1 (all polyol treated) are considered 

(Figure 4c) then the order of decreasing hardness is also the 
order of decreasing aluminalsilica ratio 

This is the absolute reverse of the high solids paints. 

Part 2 - Use of dielectric analysis 

As the catalystlpigment coating interaction appeared to be 
completely opposite in the two systems. further 
investigations were carried out. 

In the previous work, pendulum tests had been used to 
measure film hardness, but this describes only the state of 
the surface and, in addition, the accuracy and repro- 
ducibility leaves much to be desired (e.g. temperature, 
humidity and film thickness are some of the factors known 
to affect the values obtained). Solvent resistance had also 
been used to assess the degree of cure and. although the 
results were generally in agreement with the hardness 
measurements, the test is very subjective and the repro- 
ducibility and accuracy questionable. In order to obtain a 
more reliable assessment of cure, dielectric analysis using a 
technique developed by simpson' was used. 

The principle involves applying an AC voltage of known 
frequency to the coating, thus producing a dynamic 
electrical stress. Dipoles, present due to polar groupings in 
the polymer, respond to the stress by attempting to align 
themselves with the electric field. Since these polar groups 
are attached to other molecules their mobility is restricted. 
The delayed response of the dipoles can be considered as a 
"lag" in vector terms and is quantified by a factor known as 
the dielectric loss tangent, tans. As the degree of cross- 
linking increases, the restraint on the mobility of the 
dipoles increases and the amount of energy dissipated, 
tans, increases. 

If the coating under examination is subjected to a steady 
rise in temperature and tans measured. it is found that tans 
peaks at a temperature referred to as Ta. This peak is due 
to relaxation processes within the film, and is related to the 
glass transition temperature Tg. As the degree of cross- 
linking is increased the temperature at which the peak 
occurs increases. 

A schematic diagram of the dielectric spectrometer is 
shown in Figure 5. 

A Wayne Kerr Autobalance Universal Bridge 8642 
operating at a fixed frequency of 1592 Hz is used to impose 
a small voltage on the sample clamped between two 
electrodes. The resulting current is measured to provide 
values of conductance (G) and capacitance (C). 

By definition 
G - 

tans = - 
C 2nf 

where f = applied frequency (1592Hz) 

Although G and C are dependent upon film thickness, this 
cancels out and tans is independent of film thickness. 

The conductance and capacitance terminals of the bridge 
can be connected to an electronic ratiolamplifier unit 
enabling tans to be automatically determined. This value is 
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Figure 5. Schematic diagram of dielectric spectrometer used for 
Ta determination 

I I I 

50 100 150 
TEMPERATURE "C 

Figure 6. Influence of quantity of catalyst on dielectric profile of 
fed into one arm (y axis) of a x-y-t recorder. The sample. in high solids paint films cured at 130°C for 30 minutes 
its holder. is placed in a linear temperature programmable 
oven which allows the air temperature heating rates to be 
varied from 1°C to 40°C per minute. A thermocouple is 
placed in the base plate of the specimen holder to record 
specimen temperature. This value is fed into the other arm Organic 
of the recorder (x axis) enabling profiles of tanb versus Pigment ZnO A1,03 SiOz treatment -. 
temperature to he obtained and hence Ta. EO - 1.3 - Polyol (uncoated grade) 

E l  - 
(a) High Solids Stoving Enamels 

5.0 0.1 Polyol 
E2 - 4.0 1.2 Polyol 
E3 - 2.7 2.4 Polyol 

Typical plots of tanbltemperature for films prepared using a E5 3,7 Polyol 
high solids PolyesteriHMMM system cured at 130°C and E8 0,7 3,0 Polyol 
catalysed with different quantities of ptsa are shown in E9 0,3 0,1 Polyo, (uncoated 
Figure 6. Hardness values (Kiinig pendulum) for films A1 2.4 Polyol 
applied and stoved at the same time are given in A2 2.4 
perenthesis. As would be expected, the temperature Ta at - 
which tanb peaked. and the hardness values. increased with 

6.0 0.1 Polyol 

quantity of catalyst. 
Variations in Ta with quantity of catalyst for each 

In the earlier work, the pigment parameters which pigment. are shown in Figures 7a and 7b and the hardness 
appeared to affect the degree of film hardness were values (Konig pendulum) in Figures 8a and 8b. Both values 
aluminalsilica ratio. quantity of coating. use of zinc as increase with increasing catalyst for each pigment but the 
crystal stabilising agent and type of organic treatment. Tu curves are more consistent (fewer "cross-overs") than 
Pigments having the desired permutations and combina- those for hardness. This indicates a greater degree of 
tions necessary to examine each factor, singly, in turn, are accuracy in Ta measurement than hardness. 
not commercially available on the Tioxide range of 
pigments and accordingly pigments were coated in the Ta and hardness values for one of the films catalysed at 2 
laboratory with the desired quantities of alumina and silica per cent were also determined on a daily basis and it can be 
using base pigments manufactured on a production scale. seen that Ta was much more consistent. 

A series of pa in ts  was made  using Polyester  
IOIHMMM(4: 1 ) pigmented at P:B 1: 1 using t h e  Age of films (days) 
experimental pigments. Commercial pigments A l  and A2, 
which had given the hardest films and pigment D. which Initial 1 2 5 6 7 
had given the softest film, in previous work, were also Ta (OC) 
included. Quantities of catalyst. added at the time of manu- 

(set) 
92.5 91.5 91.5 91.5 92.0 91.5 

facture, were 0.5 per cent, 1.0 per cent and 2.0 per cent 
183 195 193 187 183 191 

calculated on weight of HMMM. Curing was carried out at 
130°C for 30 minutes. The hardness values for all ten pigments at each catalyst 
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level are plotted against Ta in Figure 9. For the lowest and 
highest To values, hardness increases only slowly with 
increasing Tw, whereas at intermediate values both increase 
at a similar rate. 

Correlation between Ta and hardness is reasonable and it 
is considered that the "scatter" is more likely to be due to 
inaccuracy in hardness measurement rather than in TU 
determination. 

To is plotted against alumina content at each catalyst level 
in Figures 10a and lob. For the non zinc containing 
pigments (Figure 10a) there is excellent correlation, Ta i.e. 
degree of cure, decreasing with increasing alumina content 
at the two lower levels of catalvst. At 2.0 per cent catalyst 

Unpigmented 

E8 
CE 

pigment EO are ignored. I L 

Comparing E9 with EO and E5 with E2 (Figures 7a, 7b) 
'I0 ptsa (on HMMM) 

i.e. zinc containing, and non zinc pigments with similar Figure 7b. Influence of pigment coating (zinc stabilised pigments) 
on Ta of films of high solids paints containing different quantities of 

there is sufficient catalyst to both intera; with the basic 8 
alumina coating and also to catalyse the crosslinking I- 
reaction between the HMMM and polyester. With the zinc 
stabilised pigments (Figure lob) no such correlation exists. 

50- 

with E5, which has the highest alumina coating, giving the 
highest Ta of the coated grades. However, plotting Ta 
against silica content (Figure l l a )  shows excellent 
correlation at 1.0 and 2.0 per cent catalyst and only one 
spurious result at 0.5 per cent catalyst. No similar 
correlation between Ta and silica exists with the zinc free 

25 

catalyst 

A1 

- 

'10ptsa (on HMMM) 

pigments (Figure l lb)  unless the results for the uncoated 
I I 
1 3 

'lo p t  sa (on HMMM) 
Figure 7s. Influence of pigment coating (zinc free pigments) on Ta Figure 8. Influence of pigment coating on hardness of films of high 
of films of high solids paints containing different quantities of solids paints containing different quantities of catalyst. a (upper: 

catalyst zinc free pigments, b (lower) zinc stabilised pigments 
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Figure 9. Correlation between Ta and hardness for films of high 
solids paints 

'lo catalyst 

% catalyst 
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' l o  S I L I C A  
Figure 11. Correlation between Ta of high solids paint films and 
silica content of pigment coatings. a (upper) zinc stabilised 

pigments, b (lower) zinc free pigments 

general the zinc containing pigments gave lower Te values 
than the zinc free pigments. 

Summarising, with high solids systems, the presence of 
zinc gives poorer cure. With zinc free pigments, curing is 
reduced by the presence of alumina in the coating, whilst 
with the zinc stabilised grades the presence of silica is 
detrimental to cure. Explanation of these contrary results is 
difficult. Obviously more than one mechanism is operative. 

The adverse effect of increasing quantities of alumina 
with the zinc free pigments (EO, El,  E2, E3) is probably 
due to neutralisation of the acid catalyst, but this does not 
explain why a similar trend is not obtained with the zinc 
stabilised grades. 

Similarly, zinc stabilised pigments will give poorer cure 
due to a reaction between zinc and the acid catalyst. 1 '.'.: , . , ,0.5 Reasons for the adverse effect of silica with the zinc - - _ -.- stabilised grades are less obvious. One possibility is the 
interaction of the "acidic" silica with the amino resin, but 
no such interaction has been noted with resins of 

50 1 2 3 4 5 conventional solids. 

'10 ALUMINA (b) Acid cured alkyd/UF wood finishes 
Figure LO. Correlation between Tu of high solids paint films and 
alumina content of pigment coating. a (upper) zinc free pigments, b The curing of acid cured wood can be 

(lower) zinc stabilised pigments monitored by carrying out dielectric analysis of the films on 
a daily basis. 

Typical plots of tanbltemperature for different times of 
coatings, the zinc containing pigments E9 and E5 have cure are shown in Figure 12 and illustrate how the 
lower Ta values than their zinc free equivalents and in temperature (Ta), at which tans peaks, increases as the film 



cures. It is interesting that even after two weeks curing at 
room temperature, Ta is still below the value obtained by 
force drying at 80°C for 30 minutes. 

A series of paints was made using both experimental and 
commercial pigments based on an alkyd/UF/MF resin 
combination. In order to accentuate differences between 
pigments, the amount of acid catalyst was reduced to 60% 
of the normal quantity. Films were applied, one hour after 
addition of catalyst, at a nominal wet film thickness of 
125pm onto tinplate for Tc, determinations and onto glass 
for hardness measurements. In addition to airdrying at 
room temperature, films were also forced dried at XO°C for 
30 minutes, as frequently used in practice, and also stoved 
at 120°C for 30 minutes as it was considered that this would 
give close to maximum cure. 

To ensure that sufficient time had elapsed for any 
catalystlpigment interaction to take place, the tests were 
repeated 5 weeks after addition of catalyst. (Such an 
extended pot life time would not be required in practice). 
All the paints had increased in viscosity but it was still 
possible to obtain satisfactory films using 125pm shims and 
a glass doctor blade. 

Increases in Tc, and of film hardness (Konig pendulum) 
with curing time for the experimental pigments are shown 
in Figures 13a and 13b, and for the commercial pigments in 
Figures 14a and 14b for films applied 1 hour after addition 
of catalyst; and in Figures 15a, 15b. 16a and 16b for films 
applied after 5 weeks. 

For both sets of pigments, tested both initially and after 5 
weeks storage, the orders of hardness and of Ta were 
generally the same. 

I Hardness 10 35 59 155 

75 
I 1 I 

100 200 300 
CURING TIME (hours) 

Figure 13a. Influence of type of pigment on Talcure time curves 
for acid cured alkydlUF wood finish - Experimental pigments. 

Films applied 1 hour after addition of catalyst 

Tcx Toc To< To< 

I I I I 

100 200 300 
CURING T IME (hours) 

Figure 13h. Influence of type of pigment on hardnesslcure time 
curves for acid cured alkydlUF wood finish - Experimental 

pigments. Films applied I hour after addition of catalyst 

I 1 I I 

5 0 100 150 
TEMPERATURE "C 

Figure 12. Dielectric profile of films of an acid cured alkyd/UF 
wood finish cured for different times 

The hardness values for all ten films, applied 1 hour after 
addition of catalysts, after different curing times, including 
films forced dried at 80°C and stoved at 120°C are plotted 
against the respective Ta values in Figure 17. In the early 
stages of cure, film hardness increased only slowly with 
increasing Tc, followed by a period when both increased at a 
similar rate. Finally, film hardness increased only slightly 
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CURING TIME ( h o u r s )  CURING TIME (hours)  
Figure 14a. Influence of type of pigment on Talcure time cuwes Figure 15a. Influence of type of pigments on T h r e  time cuwes 
for acid cured alkyd1UF wood finish - Commercial pigments. Films for cured alkyd/UF wood finish - Experimental pigments. Films 

applied 1 hour after addition of catalyst applied 5 weeks after addition of catalyst 

1 I I I I I I I 

100 2 00 3 00 100 200 300 
CURING TIME ( h o u r s )  CURING T IME (hours) 

Figure 14b. Influence of type of pigment on hardnesskure time Figure 15b. Influence of type of pigment on h a r d n d c u r e  time 
curves for acid cured alkydlUF wood finish - Commercial curves for acid cured alkydRlF wood fiiish - Experimental 

pigments. Films applied 1 hour after addition of catalyst pigments. Films applied 5 weeks after addition of catalyst. 

for larger increases in Tw. This is in agreement with the 15b) which have similar coatings but differ in crystal 
Tdlardness curve obtained with the high solids system - stabilising agent, the zinc stabilised pigment E5 gave poorer 
Figure 9. cure than the alumina stabilised grade E2, indicating an 

interaction between zinc and the acid catalyst. 
Films applied one hour after addition of catalyst 

Comparing pigments El ,  E2 and E3 (Figures 15a, 15b) 
Comparing experimental pigments E5 and E2 (Figures 15a, prepared from the same base pigment (alumina stabilised), 
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CURING TIME(hours) 

Figure 16a. Influence of type of pigment on Tulcure time curves 
for acid cured alkjdRTF wood finish - Commercial pigments. Films 

applied 5 weeks after addition of catalyst 
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Figure 16h. Influence of type of pigment on hardnesslcure time 
curves for acid cured alkydlUF wood finish - Commercial 

pigments. Films applied 5 weeks after addition of catalyst 

both hardness and TW increased as the aluminalsilica ratio 
was increased from 1: l  to 4:l but no differences were 
obtained between 4:l and 50.1 (Total weight of coating 
was similar in all cases -ca 5%). Similarly, comparing E5 
and E8, which used the same zinc stabilised base pigment, 

Figure 17. Correlation between Tu and hardness of acid cured 
alkyd1UF wood finishes applied 1 hour after addition of catalyst 

increasing the alumina/silica ratio increased both film 
hardness and TW (Note total weight of coating varied with 
these two pigments). 

With both sets of pigments (El,  E2, E3 and E5, E8) the 
variation in cure could be interpreted as better cure due to 
presence of alumina or  poorer cure due to presence of silica 
but in neither case was the any evidence of neutralisation of 
catalyst by alumina. 

With the commercial pigments. (Figures 16a, 16b) the 
alumina coated, zinc free pigments (Type C) gave better 
cure and harder films than the mixed aluminalsilica coated, 
zinc stabilised Type A pigments, which is in agreement with 
the experimental pigments and also with long term 
experience. (On this occasion no differences were obtained 
between the amine treated A2 pigment and polyol treated 
Al).  

As with the experimental pigments, the detrimental 
effect of zinc is obvious and the poorer performance of 
Pigment B compared with the two C type pigments suggests 
that the presence of silica may result in poorer cure. 

Films applied five weeks after addition of catalyst 

In all cases the rate of curing and hardness development at 
room temperature decreased compared with the initial 
results. With the experimental pigments, those coated with 
the lowest aluminalsilica ratio decreased the least (compare 
E3, El,  E2; and E8 with E5) which suggests that a 
catalystlalumina interaction occurs on long term storage. 
Even so, the higher silica pigments were still, at best, only 
equal to the higher alumina pigments. With the commercial 
pigments no similar trend was discernible with the relative 
order of performance of both Tn and hardness unchanged. 
although at a lower value. With both sets of pigments, those 
containing zinc still gave the poorest performance. 

Plotting Tu against alumina or silica content for both 
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experimental and commercial pigments did not show any 
definite correlation for alumina content except that for zinc 
free pigments there appeared to be an optimum at about 4 
per cent. However, for the zinc stabilised pigments there 
was an indication that the degree of cure decreased with 
increasing silica. being more pronounced initially than after 
5 weeks storage. (This detrimental effect of silica in 
combination with presence of zinc was also obtained with 
the high solids paints). 

Pigments containing between 1.3 per cent and 3.0 per 
cent silica will be necessary before more definite 
conclusions can be drawn. For zinc free pigments the 
degree of scatter of results was much greater and although a 
l~ne can be drawn suggesting that silica is detrimental to  
cure when tested initially, after five weeks the "best fit" 
could be either with a slight gradient (silica detrimental) or  
horizontal (no effect), figures 18a. 1%. 19a and 19b. 

Films cured at elevated temperatures 

Force drying at 80°C or  stoving at 120°C resulted in all 
pipents giving similar cure which suggests that either the 
more severe curing conditions are sufficient to eliminate 
differences between pigments. or  the mechanism of cure at 
elevated tempeatures is different from that a t  room 
temperature. When tested after 5 weeks storage the T a  and 
hardness values were similar to. or  only marginally lower 
than, the initial results i.e. whatever interaction occurred 
during long term storage had only a :light effect on cure at 
elevated temperatures. This again indicates different 
nechanisms of cure at elevated and room temperatures. 

To summarise. for alkyd/UF wood finishes. acid cured at 
room temperatures, the best results are obtained by using 
zinc free pigments. A moderately high aluminalsilica ratio 
coating will give the best initial results and. despite showing 
more loss of cure, after storage will still be at least equal to  
pigments of lower aluminalsilica ratio. Higher values 
(above 4 per cent alumina) appear to be detrimental. Silica 
also has an adverse effect on curing. particularly with zinc 
stabilised grades and when tested immediately after 
addition of catalyst. 

Comparing stoved, acid catalysed. high solids systems 
and air dried acid cured alkyd1UF paints. 

1 Zinc will adversely affect cure in both cases. 
2 Presence of silica in the pigment coating is detrimental 

with both systems with zinc stabilised pigments. 
3. With high solids systems. increasing the amount of 

alumina results in poorer cure with zinc free pigments 
but in air dried acid cured alkydlUF paints there appears 
to be an optimum intermediate level. 

4. In high solids systems the quantity of alumina in the 
coating is the dominant factor whereas in acid cured 
alkyd1UF paints the presence of zinc has the greatest 
effect. 

Part 3 - Powder coatings 

One of the first main types of thermosetting powder 
coatings consisted of epoxy resins crosslinked with 
dicyandiamide or dcrivatives thereof. High temperatures of 
the order of 200°C or greater were used for curing. 
Variations in gel timc (carried out at curing temperatures) 
were only slight and the resistance of cured films to tests 
such as reverse impact, solvent or  chemical immersion, and 

150[ days 

' 10  SILICA 
Figure 18. Correlation between Tu and silica content of pigment 
coating for zinc stabilised pigments in acid cured alkyd1UF wood 
finish after different times of cure. a (upper) films applied 1 hour 
after addition of catalyst, b (lower) films applied 5 weeks after 

addition of catalyst 

' l o  SILICA 
Figure 19. Correlation between T a  and silica content of pigment 
coatings for zinc free pigments in acid cured alkyd/UF wood finish 
after different times of cure. a (upper) films applied 1 hour after 
addition of catalyst, b (lower) films applied 5 weeks after addition 

of catalyst 



Gel time Reverw Org~nic 
Pigment (secs) Impact* ZnO SiO: AI,O, tre;~tn~enr 

Polyol 
Polyol 
Polyol 

SiliconeIAmine 
Polyol 

SiliconeIAminr 
Aminc 
Polyol 

SiliconelAniine 

Gel time temp: 175°C 
Curing schedule: 20 min at 17S°C 
*Reverse Impact P = Pass; F = Fail 

Gel time Reversc Orgx111c 
Pigment (secs) Impact* ZnO SiO, Al,<)l trc;ltmcnt 

A 1 125 F 0 1.2 2.4 Polyol 
A2 130 F 0 9  1.2 2.4 Amine 
B5 210 F 0.7 3.2 I'olyol 
C2 225 F 0.1 4.0 Polyol 
B1 260 F 2.0 4.5 I'olyol 

Gel time temp: 200°C 
Curing schedule: 15 min at 2(HIoC 

salt spray did not appear to be dependent upon the grade of 
titanium dioxide used. (This non-dependence on pigment 
grade could be due to either the resin system or the high 
curing temperatures). 

In the midilate 1970's, polyesters were introduced, cross- 
linked with either epoxy resin or triglycidyl isocyanurate 
(TGIC), the latter primarly intended for exterior applica- 
tions. Curing temperatures were generally reduced to the 
order of 180°C/1900C and later, due to increasing pressure 
to reduce energy costs, temperatures as low as 160°C were 
used. With both polyester systems, and particularly at 
lower curing temperatures, it was found that the grade of 
pigment used could significantly affect gel times and film 
properties such as resistance to reverse impact and solvents. 

The parameter that had the greatest influence was the 
presence or absence of zinc as the crystal stabilising agent, 
and to a lesser extent the pigment coating. The effect was 
very resin dependent, completely opposite results being 
obt2ined with different resins of nominally the same type. 
Typical results for two epoxylpolyester systems are given in 
tables 3a and 3b and for two polyester1TGIC systems in 
tables 4a and 4b. In each case the pigments have been 
placed in order of increasing gel time. 

Gelation Time 

The gelation times were determined using a "custom built" 
gel tester which is essentially an accurately controlled 
electrically heated steel block, in which there is a 

depression to contain the powder sample. The temperature 
is pre-set to the required value and 0.25g powder placed in 
the depression. Stirring is carried out using a wooden 
cocktail stick and the time noted when a thread of molten 
powder could not be withdrawn from the main molten mass 
without it breaking. 

Reverse impact test (BS3900:Part E3:1973) 

Powders were applied by electrostatic spray to zinc 
phosphated steel panels (Bonderite 224) and cured at the 
specified schedule. Film thicknesses were measured usinga 
Permascope ES and film thicknesses of 50pmf5pm 
selected. The films were subjected to a reverse impact of 
4.75 kg applied through 570 mm via a hemispherical steel 
probe of 7 mm radius. Any signs of cracking were noted as 
failure. 

Reference to tables 3 and 4 shows the obvious variable 
effect of zinc. With the epoxylpolyester systems, the zinc 
containing A type pigments gave the longest gel times with 
polyester 11 (Table 3a) hut the shortest with polyester 11 
(Table 3b) and similarly with the two TGIC cured 
polyesters, (tables 4a and 4b), a reverse effect was obtained 
according to which polyester was used. Addition of 
colloidal zinc oxide had a similar effect to presence of zinc 
in the TiO, crystal, increasing the gel times with polyester 
13 but decreasing it with polyester 14. However, in neither 
case was the effect of adding colloidal zinc oxide as great as 
when the zinc was contained in the titanium dioxide 
pigment. 
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Pigment 
Gel 

time (secs) 

220 
225 
245 
330 
330 
365 
370 
420 
425 
450 
450 
335 
5x0 

Reverse 
1mp;rct ' 

P 
P 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

Organic 
ZrO? treatment 

1 .5 Polyol 
Polyol 
Polyol 

SiliconelAmine 

Amine 
Polyol 

SiliconelAmine 

Gel time temp: I6O0C 
Curing schedule: 13 min ;tt 160°C 

Note: If cured for 10 minutes ;it 180°C ;ill powders. including those containing 5% zinc oxide (on 
weight of Ti()>). passed the reverse impact test. The gel times at 1XO0C varied from 90 secs 
to 230 sccs with the niemcnts heint! in ;i~nroximatelv the same order. 

- - 

<;el Reverse Organic 
Pigment lime (sers) Imp;tct' Z n 0  SiOz AI2O, ZrO: treatment 

SiliconelAmine 
Polyol 
Polyol 
Amine 

SiliconelAmine 
Polyol 
Polyol 
Pol yo1 

Gel time temp: 100°C 
Curing schedule: 13 niin ;it 190°C 

The effect of pigment coating is more obscure. With 
polyester 11 (Table 3a) and polyester 13 (Table 4a) the 
silicalalumina coated B type pigments gave slightly longer 
gel times than the C type pigments, which have essentially 
alumina coatings, but no similar trend was discernible with 
polyesters 12 and 14 (tables 3b and 4b). 

In all cases the heavily coated G type pigments gave 
longer gel times than the other zinc free pigments but this 
could be due to either the presence of silica or to the very 
high quantity of coating. 

With polyesters 12, 13 and 14, there was reasonable 
correlation between gel time and resistance to reverse 
impact, the powders with the shortest gel times giving the 
best impact results. It is interesting that with polyester 13 

(Table 4a), increasing the curing temperature from 160" to 
180°C resulted in all the powders passing the impact test, 
whereas at 160°C only two pigmented powders were 
successful. 

When using the commercial pigments, the effect on gel 
time of varying the alumina/silica coatings on the pigments 
was obscured due to differences in total quantity of coating 
and also having different organic treatments. Accordingly, 
the experimental pigments used in the high solids investiga- 
tion, and which were all treated with a polyol, have been 
used in powder coatings. To date, tests on only one resin 
combination, an epoxylpolyester, have been completed. 

Gel times and reverse impact resistance were determined 
as described above and also film hardness (Konig 



Films cured at 180°C Films cured at 200°C 
Gel time To Reverse Hardness Tn Reverse 

Pigment secs "C Impact Kiinig secs "C Irnp;lctb ZnO SiO: Al:03 

None 
E0 
El 
E2 
E3 
E4 
EY 
E5 
E6 
E7 
EX 

Gel time temp: 180°C 
Curing time: 15 minutes 

pendulum). In addition Ta values were determined for films 
cured for 15 minutes at 180°C and also 15 minutes at 200°C. 

Gel times can be regarded as a measure of the time taken 
to  reach a given degree of polymerisation whereas To; gives 
an indication of the degree of cure in the stoved film. 
Results are given in Table 5. 

There was reasonable correlation between T N  and gel 
time (Figure 20), Ta increasing with decreasing gel time up 
to a maximum value of To, thismaximum value increasing 
if the curing temperature was increased i.e. degree of cure, 
of films stoved for 15 minutes increased with rate of cure 
(gel time-') up to a maximum, which. depended upon 

I 1 I I 
100 200 300 400 

GEL TIMES (secs) 
Figure 20. Correlation between Ta and gel times for 

epoxylpolyester powder coating 

temperature of stoving. 

This increase in maximum value of Ta infers thal 
temperature of stoving is more important than time. tc 
ensure complete cure. All films, except the unpigmented 
one, failed the reverse impact test when cured for 15 
minutes at 180°C but only two (those with the longest gel 
times) failed when cured for 15 minutes at 200°C. 

There was no minimum value of Ta (degree of cure) 
above which all films passed the reverse impact test; the 
powders pigmented with zinc free grades (EO-E4), when 
cured at 180°C gave Ta values of 156-158.5"C and failed. 
whereas E7 and EY gave values of 153.5 and 157°C for films 
cured at 200°C and these passed. 

With regard to  effect of type of pigment on gel time and 
Ta, the most obvious differences were due to the presence 
of zinc which resulted in longer gel times and lower valuer 
of Tw. With the zinc free pigments EO-E4, the type of 
coating had no effect on degree of cure (Ta) and only a very 
slight effect on gel time. With the zinc stabilised grades the 
effect of varying the alumina/silica was much greater, 
particularly on gel time. Comparing E6, E7 and E8. all 
having a total coating of approximately 3.8 per cent, 
increasing the silica (or decreasing the alumina) had a 
beneficial effect i.e. shorter gel time and greater Ta. 

Comparing E 8  and EY shows that depositing a silica 
coating onto the uncoated EY pigment gives an improve- 
ment. 

As previously stated, differences in gel time for the zinc 
free pigments were only slight, but comparing E l ,  E2  and 
E3 which had approximately 5.1 per cent total coating, 
varying the alumina/silica ratio had the opposite effect to 
that with the zinc stabilised grades; decreasing the silica 
(increasing the alumina) reduced the gel time. Also the 
uncoated base pigment EO had the shortest gel time. 

The Konig pendulum test showed only very slight 
differences, which were within experimental error, and 
show that film hardness, as measured by pendulum tests, 
does not give a reliable indication of film cure. 

Similar tests with other resin combinations, particularly 
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bridge 4 
7- 

Figure 21. Schematic diagram of electrode arrangement for 
monitoring the cure of powder coatings 

those where the presence of zinc is beneficial. will be 
necessary before any definite conclusions can be drawn. 

Alternative use of dielectric analysis with Powder Coatings 

In addition to determining Tn for cured films as previously 
described. dielectric analysis can also be used to determine 
tan8 as a function of cure time. A schematic diagram of the 
arrangement is shown in Figure 21. A known amount of 
powder is contained in a small aluminium pan which serves 
as one electrode. An insulating film is placed between the 
powder and upper electrode to prevent short circuiting 
between the electrodes due to porosity of the powder (or 
film). To prevent any air gaps forming between the 
pwderlinsulating film due to film shrinkage during curing, 
a strong spring is placed beneath the base plate so that 
pressure is constantly applied in an upward direction. 

Figure 22 is a typical tanSltime curve for powder 
coatings. simpson.' postulated that t l  correlates with the 
melting point, t2 with onset of curing and t3 with gel point. 

Values for t,. t, and t3 were determined using the 
EpoxyIPolyester 15 combination with the experimental 
pigments. Heating rates were 20°C and 40°C per minute. 
!).3g of powder was used. first compressed into a pellet to 
exclude as much air as possible. At the heating rate of 
!O°C/min, the points t l .  t2 and t were well defined, as 
illustrated in Figure 22 but, at the higher heating rate, a 
sharp point corresponding to t l  was not obtained. 

At the lower heating rate, t l  varied from 280 seconds to 
187 seconds for the different pigments indicating that grade 
of pigment did not significantly affect the melting point. 
Similarly t2 varied from 313 seconds to 325 seconds at 
2O"CIminute. and from 210 seconds to 218 seconds at 
10"C/minute, again indicating that onset of cure was 

Powder  
temp. 
(Oc) 

100 

Time (seconds)  

Figure 22. Dielectric profile for a powder coating as a function of 
curing time 

independent of grade of pigment. However, t3 i.e. time 
postulated as when gelation occurred also showed only 
slight variation, 384. to 398 seconds at 20°C/minute, and 264 
to  288 seconds at 40°C/minute, whereas gel times 
determined using the heated bar apparatus gave values 
from 159 to 418 seconds. One possible reason for the 
discrepancy is that with the heated bar gel time tester, the 
heating rate is very rapid. 

Obviously, further investigations are necessary, including 
different resin combinations. If t3 does correspond to the 
point of gelation of the film, then its determination at 
different heating rates would be useful in determining the 
optimum curing schedule for articles of different heat 
masses. 

Conclusions 

A Different grades of titanium dioxide pigments can affect 
the cure of various coatings to varying degrees. Three such 
coatings are: 

1. H i g h  s o l i d s  s tov ing  p a i n t s  c o n t a i n i n g  h e x a  
methoxymethyl melamine resins catalysed by acids. 

2. Cold cured alkydlUF paints using reactive urea 
formaldehyde resins also catalysed by acids. 

3. Powder coatings based on polyesters crosslinked either 
by epoxy resins or triglycidyl isocyanurate. 

The pigment parameters responsible are presence or  
absence of zinc and the alumina/silica content of the 
pigment coating. Results are not consistent between the 
three systems and the effect of alumina and silica is 
dependent upon whether the pigment contains zinc or not. 

(a)  Effecr of zinc 

With the two liquid paint systems the presence of zinc is 
always deterimental and is the dominant factor in the air 
dried alkydlUF paints, whereas with powder coatings it can 
be either beneficial or detrimental, dependent upon the 
polyester resin used. 

(b) Effect of silica 

With zinc stabilised grades, increasing the quantity of silica 



reduces the cure of both liquid paint systems, but improves 
the cure of the powder coatings. With zinc free grades, 
silica has no effect with high solids paints and a slightly 
detrimental effect in cold cured alkydIUF paints and 
powder coatings. 

(c) Effect of alumina 

With zinc stabilised pigments, alumina improves the cure 
with both liquid systems, but gives poorer cure in powder 
coatings whilst with zinc free pigments it is very deteri- 
mental with high solids paints, being the most dominant 
factor, has a slightly beneficial effect with cold cured 
alkyd/UF systems and no effect in powder coatings. 

It is obvious that with these types of coatings, choice of 
pigment is very critical but, the effects can be minimised by 
increasing the curing temperature and/or catalyst content. 

particularly for monitoring quality of production. The 
alternative method of using dielectric analysis to monitor 
the cure of powder coatings through melting. onset of cure 
and gelation is potentially very useful, particularly for 
determining the curing schedules required for articles of 
widely different masses. However, further evaluation with 
other resin systems is necessary. 
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The adhesive properties of shellac modified 
with toluene di-isocyanate (TDI) 
Gupta, P. C. 
Indian Lac Research Institute, Namkum, Ranchi 834010, Bihar, India. 

Summary Table I. 

The adhesive properties of shellac modified with toluene di- Adhesive strength of dewaxed lemon shellac (DLS) 
isocyanate (TDI) over wood to wood and wood to mild steel 
surfaces has been studied. It was found that the incorporation of 
40 per cent TDI in the case of wood to wood and 60 per cent in Bond strength (tonlsq. inch) 
wood to mild steel surfaces (on the weight of shellac) led to an SaE'e 

DLSIDioxane wood to wood. wood to mild steel 
increase in bond strength from 0.053 tonlsq. inch to 0.223 tonlsq. 
inch and 0.066 tonlsq. inch to 0.275 tonlsq. inch respectively, 1 (a) 15 : 85 (wlw) 0.036 0.045 
which is four times more than plain shellac. These bonds are water (b) 20 : 80 (wlw) 0.036 0.063 
and chemical resistant. (c) 25 : 75 (wlw) 0.053 0.066 

(dj 30 : 70 (wlwj No homogenous solution is formed 
Introduction 

Shellac, a well known natural resin behaves more like 
polyester as it consists of inter and intra-ester bonds of 
polyhydroxy carboxylic acids with about five hydroxyl and 
one carboxyl group on an average molecule (MW 1,000). 
Hence, it is possible to react shellac with polyisocyanates to 
form polyurethanes. 

It has been reported' that TDI reacts only with hydroxyl 
groups while carboxyl groups of the resin does not take part 
in the reaction. Lower percentages' of TDI with shellac 
produce alcohol soluble products, but with stoichometric 
amounts insoluble products are obtained, obviously due to 
polyfunctionality of the resin. From time to time several 
surface coating  composition^^^^ based on modified shellac 
and TDI have been studied and substantial improvement 
with regards to water, alkali and chemical resistance have 
been obtained. The present article embodies the results of 
the adhesive property of shellac treated with TDI over 
wood to wood (teak wood) and wood to mild steel surfaces 
which is not yet reported in the literature. 

Experimental 

Dewaxed lemon shellac solution (wlw) in dioxane (dried) in 
different proportion was pre ared and bond strengths P determined in the usual way. from which an optimum 
composition was found (Table I ) .  To the optimum 
composition different percentages of TDI (on the weight of 
shellac) were added. After ten minutes addition of TDI, the 
solution was applied over the surfaces and the composites 
clamped for 24 hours. The adhesive strength of the various 
compositions was determined after ageing for seven days. 
The results are given in Table 2. 

Rssults and Discussion 

Fmm Table 1 it is evident that the 25:75 shellacldioxane 
composition has an optimum strength over wood to wood 
and wood to mild steel surfaces namely 0.053 and 0.066 
tonlsq. inch respectively. Incorporation of TDI in the 
optimal composition i.e. 20, 30, 40, 50 and 60 per cent 
resulted an increase in bond strength of more than four 
times as compared to plain shellac (Table 2) on both 
surfaces (wood to wood and wood to mild steel). In the case 
of wood to wood surfaces 40 per cent TDI was found 
optimal and a further increase of TDI did not bring any 
improvement. However, for wood to mild steel surfaces 60 

Table 2. 

Adhesive strength of DLS in presence of TDI 

Bond strength (tonlsq. inch) 
wood wood pot life 

to to at room 
Sample 25 : 75 (wlw) wood mild temp. 30°C 

No steel (minutes) 

2 (a) 20 per cent TDI 0.087 0.067 30-32 
(b) 30 per cent TDI 0.163 0.069 25-26 
(c) 40 per cent TDI 0.223 0.075 25-26 
(d) 50 per cent TDI 0.223 0.150 20-22 
(e) 60 per cent TDI 0.206 0.275 15-18 

per cent TDI was effective and lower percentage did not 
show much improvement. 

On the basis of the reactivity number of shellac, i.e. 350 
(hydroxyl value 280 and acid value 70), the total amount of 
TDI required for complete reaction would be 52.7g per 
lOOg of shellac resin and more or less the same composition 
was found in the present case as indicated by the bond 
strength data. The pot life of the compositions (Table 2), 
however, is short, but it could be increased by lowering the 
reaction temperature. 

Stanley et a16 have shown that at cryogenic temperature 
bond strength increases considerably as compared to the 
bond strength determined after ageing at  room 
temperature. They also studied the effect of elevated 
temperatures, i.e. 250 and 400°F, and observed that the 
value was lower than the value obtained at room 
temperature. Similar studies were also carried out in the 
present case (Table 3), where it was found that the value at 
cryogenic temperature did not increase but rather 
decreased. However, at higher temperatures similar obser- 
vations were noticed. 

Delamination test 

Both the bonds (wood to wood and wood to mild steel), 
when dipped in water withstood several days without any 



Table 3. 

Effect of temperature on bond strength 

Sample No 
25 : 75 (wlw) 
and 40% TDI Curing of the bond 

Bond strength (tonlsq. inch) 
wood to wood wood to mild steel 

(a) at room temp. 
(b) overnight at room temp. 

and then 3 hn. at 0°C 
(c) overnight at room temp. 

and then 3 hrs. at 71.S°C 
(d) overnight at room temp. 

and then 3 hrs. at 121°C 

change. These bonds also resisted 5 per cent sulphuric acid, 
2 per cent caustic soda, toluene, white spirit and acetone. 
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Wet Adhesion and Corrosion 
Sir, 
I am prompted to take up the challenge of my old friend 
Peter Walker (JOCCA, 1985, 67, (12), 319) to join this 
debate, particularly because in his penultimate paragraph 
he supports the thesis which I put forward to  the American 
Chemical Society in 1971'. This was that adhesion forces 
must always be considered in relation to the forces 
generated in the coating or  imposed externally; in many 
situations a very low adhesion force may suffice to provide 
a sound bond. The argument is developed further in a 
chapter, by John Prosser and myself in a recently published 
book on industrial adhesion2. 

However, on the specific question of the significance of 
wet adhesion to underfilm corrosion the balance of the 
argument is, I believe, with Prof. Funke. This is not to 
suggest that poor wet adhesion always implies poor 
corrosion resistance; as  with most coating failure a 
combination of several adverse factors is necessary to 
generate underfilm corrosion. 

Let us consider first the membrane properties of a pore- 
free coating of water resistant material at least 100 p m  
thick. First the electrical resistance measured vertically 
over a 10 cm2 area should be well above 10' ohms. 
Assuming a corrosion cell potential of 1 volt the current 
through the film will be sufficient to correspond to the 
dissolution of only 8.4 pg  of ferrous ions per year, a 
negligible corrosion rate. For the same film area oxygen 
permeation is likely to be less than 10 mg per year, which 
would also seem to be a reasonably effective control on 

corrosion. Water  permeation varies more with film 
composition but is likely to be at least ten times greater. 

With these film properties. for rapid and significant 
underfilm corrosion to occur there appear to be two 
prerequisites. First, there must be breaks or  porous flaws in 
the coating, including accidental misses or subsequent 
mechanical damage, to allow oxygen and water to reach the 
anodes. Second, and crucially, local adhesion failure must 
allow a channel of electrolyte to develop between the 
coating and the substrate so that ions can migrate between 
cathodic and anodic areas. Such local lack of adhesion ma! 
result from inadequate surface preparation, e.g. air or 
soluble salts trapped in residual rust, from stresses 
developed during film formation, from retention of water. 
miscible solvents or  from mechanical shock but is most 
likely to involve attack by water as envisaged by Prof. 
Funke. Thc failure induced by water need not be complete: 
a residual surface layer of the order of 5 nm thick. as 
described by Mr Walker, would not introduce an effective 
impedance into the electrical circuit. 

It would seem that a paint coating can protect a metal 
substrate either by providing a perfectly continuous 
membrane or  by adhering soundly, even when continuousl! 
immersed in water; preferably both functions should bz. 
attempted. Chemically active inhibitors are needed only if 
the coating is deficient in either respect. Indeed, ar, 
inhibitor can only function by supplying ions to the 
electrolyte, which will only occur after the requirements fo~ 



corrosion to take place have been set up. Not surprisingly 
the formulation guidelines for effective use of corrosion 
inhibitors, namely high pigmentation leading to film 
porosity, run directly counter to those for good barrier 
protection. Perhaps the ideal heavy duty protection system 
might be a sandwich, consisting of: 

1. An unpigmented sealer applied directly to the metal, 
incorporating adhesion promoters to ensure maximum 
wet adhesion. 

2. A middle layer containing inhibitor, formulated to make 
possible ready diffusion to any area under threat of 
attack; such a porous layer could also impede transfer of 
stresses to the sealer coat. 

3. A thick top layer of weatherproof barrier material. 

Finally. both Prof. Funke and Mr Walker have failed to 
stress sufficiently the importance of corrosion-stimulating 
ions in metal corrosion. Traces of chlorides and sulphates, 
present at the metallpaint interface accelerate and sustain 
corrosion to a remarkable extent. Chlorides, presumably by 
a combination of hygroscopicity and entering into the 
chemistry of the corrosion process, stimulate filiform 
corrosion under coatings even at normal room humidities, 
e.g. on steel filing cabinets. Invariably, the contents of the 
blisters first formed during chloride induced corrosion are 
markedly alkaline; this is true even in an acidified salt spray 
test, using a pH4 solution. The indications are therefore 
that the adhesion failure occurs at cathodic areas and is 
associated with hydroxyl ion attack on the paint binder (or 
the paintlmetal interface) rather than with undercutting 
corrosion of the metal. It is suggested that blistering in sea 
water or dilute HCI and filiform corrosion are different 
manifestations of the same chemical and physical processes. 
Under the very wet conditions of a salt spray test rather 
thick thread-like corrosion trails have been observed to 
yow at right angles to deliberate scratch damage (the 
anodes) whereas under much drier conditions filiform trails 
are thinner and stagger randomly, presumably seeking out 
spots of minimum adhesion for cathodic alkali to raise the 
yowing corrosion tunnel. If these suppositions are correct 
he correlation reported by Mr Van Ooij, JOCCA 1985, 

between blistering in acidic solutions (presumably dilute 
HCI) and susceptibility to filiform corrosion would be 
expected. 

Yours faithfully 
25 Spring Gardens T. R. Bullett. 
Dorking 
Surrey RH4 1 EE 13 December 1985 
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Dear Sir 
The current interest in "Wet Adhesion" and corrosion 
resistance prompts me to write to you concerning a cycling 
salt spray test which can offer a valuable contribution to this 
important controversy. 

In 1979 (JOCCA 62 131-135) you published my paper 
describing the development of a cycling salt spray at British 
Rail Research Division, Derby. My investigation clearly 
implied "Adhesion is Protection" and I coined a word to 
emphasize this simple philosophy. 

Regrettably, this word has been commercialised and 
consequently, general opinion feels this will affect the 
acceptance of the cycling salt spray as a British Standard. 

I would be very grateful if by this letter, the many people 
who contact me or are interested would refer to the test by 
its original name viz: B. R. 77 CYCLING SALT SPRAY 
TEST. 
7 St Mary's Road Yours faithfully 
Dunsville F. D. Timmins, C Chem, FRSC. 
Doncaster 
DN7 4DQ 13 December 1985 

Newcastle Section 
New developments in pigmentation of surface 
xatings. 

he second meeting of the 198516 session was sponsored by 
BASF and Mr I. Cameron gave a talk on "New 
ievelopments in pigmentation of surface coatings". 

He prefaced the talk with a review of the background 
against which paint and raw material manufacturers have 
worked in recent years, in particular the change in attitudes 
towards environmental protection and health and safety. 
These are reflected in the various lobbies and pressure 
groups against lead. chromes, isocyanates etc. and the 
ensuing governmental control regulations which have 

required companies to change long-established paint 
formulations, usually with increased cost and reduced 
performance. The pigment industry has also needed to 
improve its safety standards e.g. efficient disposal and 
elimination of carcinogenic intermediates. 

Labelling regulations have proliferated and lead chrome 
pigments, despite substantial evidence to the contrary, may 
yet be labelled as possible carcinogens. Lead content 
aspects are complicated by uncertainty regarding the best 
method of determining "soluble lead" in paints. There have 
been four methods specified in revisions of IS0 6713 since 
1980 but the UK government continues to specify the 
original in its lead regulations. Despite their excellent 
pigmentary properties, and continued reduction in "soluble 
lead" contents. there has been a wholesale switch to non- 



lead types in Decorative and many IndustrialIAutomotive 
systems. Future Vehicle Refinish systems will naturally 
follow the Automotive originals. 

Mr Cameron discussed the desirable properties of 
chrome substitutes. The high densitylhigh hidingtlow oil 
absorption of chromes makes them ideal for highly 
saturated yellows and reds at, or below, 15 per cent PVC to 
give excellent hiding, gloss and gloss retention. Organic 
substitutes have never achieved this, despite having 
excellent colour fastness, and paint costs on organics are 
two to five times higher than on chromes. Development of 
higher hiding organics has only partially eliminated 
price/performance differentials. 

Modern inorganic complex pigments e.g. titanium1 
nickellchrome yellows, bismuth vanadate, have the 
necessary density and hiding to provide alternative 
answers, and blends with low hidinglhigh colour strength 
organics are often better value than higher hiding power 
organics. Mr Cameron then compared the various yellow, 
o range  and  red organics available a s  chrome 
substitutes-the simple, least expensive monoazos, the 

selection depending on specific physical characteristics and 
properties demanded in the final coating were referred to; a 
range of polymer dispersions now exists with varying 
minimum film forming temperatures, wide range of particle 
size and corresponding flexiblelhardness values. 

Final reference was made to other consituents involved in 
the coating formulation. This indicated a need for careful 
selection of the following: 

Coalescent Solvents 
Thickeners 
Wetting aidsldispersants 
Pigments 

The evening closed with a lively question time and a vote 
of thanks was proposed by Mr J A Gant. 

J .  A. Ganr 

Transvaal Section 
rather better pyrazoquinazolones, the more versatile and 
expensive polycyclics (quinophthalones, isoindolines, Production Of pentaerythritol 
perylenes) and the latest co-finished blends of calcined 
nicke~chrome titanium pigments and organic po~ycyc~ic A meeting of the Transvaal Section on 16 October 1985. 
yellows. was addressed by Dr Charles Alexander, of NCP, on the 

subject, "Production of Pentaerythritol". 
Finally, Mr Cameron surveyed efforts to replace the 

proven carcinogenic zinc chrome anticorrosive pigments. 
He listed many other materials now available, concluding 
with a review of several zinc phosphate, zinc borate and 
zinc organic pigments offered by BASF. 

After a short question period, the vote of thanks for a 
very absorbing talk was given by the Chairman, Mr G. D. 
Cam. 

J .  Bravey 

Thames Valley Section 
Coatings for Building Products 

The second technical meeting of the Thames Valley Section 
on 31 October 1985 was generously sponsored by UCB 
(Chem) Ltd. Prior to the meeting a buffet was enjoyed by 
43 members and guests followed by a paper presented by 
Dr A Vandermissen. 

The speaker, in his introduction, outlined the history and 
involvement of his company in the field of coatings on 
fibro-cement and concrete products. 

A detailed account was given regarding the need to 
provide protection against the formation of white calcium 
salt efflorescence, formed during the curing of the cement, 
together with the provision of maximum repellency insuring 
durability of the fibro-cement slates and corrugated sheets. 

Monomers available for polymerisation and individual 

The address covered the following aspects: 
1. International scene. 

2. The history of "Penta" manufacture in South Africa. 

3. Production 
-chemistry 
-raw materials 
-process 
-control 

4. Summary. 

At the end of the lecture a number of questions were 
raised from the floor. 

A vote of thanks was proposed by Mr Neville Holland 
and the Chairman thanked NCP for sponsoring th: 
meeting. 

Hyperdispersants 

On 6 November 1985, the Transvaal Section met at 1C1 
House in Johannesburg where the meeting was addressed 
by Mr Peter Smith on the subject "Hyperdispersants". 

The term Hyperdispersant has been devised to describe a 
novel class of dispersing aids. 

When used in the production of solvent based paints. 
they facilitate the dispersion process and stabilise the 
dispersion produced. 

They act as viscosity depressants in the mill base, anc 
hence permit a much higher concentration of pigment or 
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extender at the dispersion stage, whilst significantly 
reducing energy requirements. 

Productivity is increased dramatically when compared to 
conventional milling. Ball milling in solvent alone with 
Hyperdispersants present can achieve poductivity factors of 
between 2 and 3, i.e. two to three times the amount of paint 
can be produced from the same mill base volume. A 30 per 
cent increase in throughput can be achieved when using 
continuous milling techniques. 

Improvements in the colour strength development of 
pigment can be substantial, with obvious cost savings to the 
paintmaker. 

The choice of Hyperdispersant for the various pigments 
and extenders relates to their surface characteristics, but is 
mainly influenced by their Polar or Non Polar nature. 
Synergistic combinations of the Hyperdispersants are 
particularly effective with the Non Polar pigment types. 

Hyperdispersant technology permits major innovations 
in the field of dispersion relating to paint production. 

It is now possible to disperse pigments or extenders at 
very high concentrations (about 30-55 per cent for organic 
pigments, and 70-90 per cent for inorganic pigments) in 
solvent alone. 

A single pigment concentrate can be prepared in a 
solvent common to various resin systems. This provides the 
paintmaker with a flexibility of production previously 
unobtainable by conventional methods. 

The benefits described allow the paintmaker to use his 
resources of labour, energy, equipment and formulating 
skill much more flexibly and effectively. 

The vote of thanks was proposed by Mr Peter Gate and 
the Chairman thanked ICI for their sponsorship of the 
meeting. 

R. E. Cromarty 

Midland Section 
Filtration 

The first technical lecture of the Midland Section was held 
on 17 October 1985, at the Clarendon Suite, Stirling Road, 
Mgbaston, Birmingham. 

Members and guests heard Mr P. Tipping of Jenag 
Equipment Ltd., give a talk entitled "Filtration". 

The speaker said he preferred to use the term straining 
and not filtration when talking about removing dirt 
particles from paints and inks. Then, with the aid of slides 
the speaker described the working of the Jenag Filter. A 
monofilament mesh is held in a vertical position between 
two metal plates. The paint or ink to be strained is pulled 
through the mesh by a pump, then some of it is returned 

back through the mesh giving a self-cleaning action so 
preventing it becoming clogged. Because the mesh is held 
in the vertical position the dirt falls to the bottom of the 
filter and can be removed. These filters are suitable for all 
types and consistency of paints or inks including high 
viscosity pastes. Depending on the size of mesh used they 
will remove all dirt particles down to about 20 microns. 
Because these machines are not very efficient below 20 
microns the speaker would not recommend them for use 
with automotive paints. 

A short question followed Mr Tipping's talk and the 
meeting finally closed with a vote of thanks proposed by Mr 
K. Dobell. 

B. E. Myatt 

Natal Section 
Typical paint failures 

On Tuesday 22 October 1985, a joint lecture with the S. A. 
Corrosion Institute was held at Shell House, Durban, when 
Mr M. Eveleigh of Plascon Evans Paints, Natal, gave a 
lecture on "Typical Paint Failures-their Causes and 
Cures". 

The speaker divided this subject into three main headings 
viz: 
1. Incorrect Specification 
This aspect is dependent on structural design and is often 
subjected to cost cutting. Environmental conditions are 
important and a thorough investigation of the requirements 
of the coatings is imperative. 

2. Incorrect Preparation 
It is also affected by cost cutting and in many instances 
failure to comply with correct preparation techniques is 
hidden under subsequent paint films. 

There is a lot of ignorance of paint specifications and they 
are often not read. Lack of supervision is prevalent and it is 
therefore advisable to appoint independent inspectors. 
Often there is insufficient time to complete a job and the 
painting being the last operation is rushed. 

3. Incorrect Execution 
Covers areas of paint handling, stirring, straining and 
storage. Also mixing and thinning ratios must be adhered 
to. Faulty paint can slip through a manufacturer's quality 
control and in many instances only the end user can identify 
the problem. 

Equipment must be kept clean and in good condition but 
above all the manufacturer's recommendation of usage 
should always be read. 

After a short question time Mr T. Henning gave a vote of 
thanks to the speaker and Messrs Plascon Evans, Natal, for 
sponsoring the evening's refreshments. 

R. H. Philbrick 
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Novel corrosion inhibitors standpoint there is now substantial evidence that a thus 
modified highly conductive nucleus is physically active. 

Z. Kalewicz serving as an alternate cathodic site for the pigment particle. 

D. SCANTLEBURY: What is your evidence for a true 
metallic bond between your iron phosphide and zinc? 
2. KALEWICZ: There is no metallic bond bemeen di-iron 
phosphide and zinc. But the surface of the DIP nucleus is 
modified by presence of Zn  diffusion coating. This implies 
an interaction between coating and substrate on a 
physicallchemical level, subject to the usual laws of diffusion 
and phase diagram restraints. From an electro-chemical 

W. J. VAN OOIJ: Have you looked at the distribution of 
zinc corrosion products throughout the primer following 
salt spray corrosion, and was this distribution different from 
that of normal zinc-rich primers? 
Z.  KALEWICZ: We did not look at the distribution of zinc 
corrosion products throughout the primer film. We found. 
only, that during all salt spray corrosion tests, there appeared 
no white rust on the surface of panels. 

New materials for the furniture industry 
A. J. Sparkes 

B. WINDSOR: With reference to your statement on the A. J .  SPARKES: Yes, there is a potential hazard due ro 
use of bagasse in board manufacture. Is this material residual sugarlfungal activiry and use of fungicides needed. 
suspect in relation to biological activity-it was once upheld which can be an "additional hazard". There is very linle 
as an asbestos fibre replacement thixotrops in bitumen bagasse used in the UK due to raw material supply (sugar 
products but rejected on Health and Safety grounds? cane) being centred in the Caribbean area. 

Formulation of solvent-based paints pigmented with 
titanium dioxide 
J. E. McNutt 

J. R. TAYLOR: With respect to Figure 9, the angle MLK's 
size shows the danger of seeding. Has any work been 
carried out on solvent parameters and the size of the angle 
MLK, and can this be used for a computer system? 
J. E. McNUTT: We  are working now to understand the 
quantitative relationship between these angles and the 
hazards of seeding. I will have more to report on that subject 
at a later time. One complication is that seeding is affected 
not only by differences in composition of the letdown and 
millbase vehicles, but also by factors such as rate of addition 
and qwlity of mixing. 

We are also working on computerization of the graphical 
operations which I have described. 

C. SCHOEF: (Comment) Dr Fettis asked if the ternary 
diagrams wuld be used to choose letdowns and optimise 
systems. My comment is: "Such information definitely 
could be used to optimise millbases and letdowns if the data 

from the diagrams were on a computer. The difficult part is 
to acquire all the data necessary to draw the diagrams 
properly. Once the data is in the computer, a number of 
optimising techniques can be used". 
J. E. McNUTT: I thank Dr Schoff for his comment and 
agree with him. Finding volume-weight relationships is 
usually easy for commercial materials, but sometimes 
requires some extra work for proprietary resins. 

G. C. FETTIS: Does your techniaue lend itself to 
computerization? Can it iake account'of optimization of 
production e.g. in minimizing the number of intermediates 
required? - 

- 
J. E. McNUTT: Yes, the method can be computerized, and 
this work is underway. I expect to be able to report on that at 
a later stage. You make an interesting suggestion, and I will 
pursue it. I imagine that a computerized program will enable, 
optimization of  quantities and costs of intermediates. 

Reprints of articles and papers in 
JOCCA are now available 

I If interested tel: 01-908 1086 i 



Ceramics change 

From 1 January 1986, the companies 
previously trading as Anzon Ltd and HMR 
Group Ltd (comprising Harrison Mayer, 
CE Ramsden, George Edwards, Colin 
McNeal and Cerglas), are now trading as 
Cookson Ceramics & Antimony Ltd. 

The change has been brought about as 
part of the development of the recently 
structured Ceramics & Antimony Division 
of Cookson Group plc. The Division is 
responsible for the entire ceramics supply, 
technical ceramics. zircon, and antimony 
activities of the Group outside of the USA. 

By combining previously fragmented 
resources and with the ability to adopt 
more positive marketing and more efficient 
operation, the new company is the major 
arm of a Division which now has an 
immensely strong base in international 
markets. In addition to its own operating 
companies in Europe. the Division is 
backed by the Cookson Group resources- 
w~th some 60 subsidiary and related 
companies in over 200 locations worldwide 
producing a turnover approaching f lbn 
per year. 

Cookson Ceramics & Antimony Ltd has 
four manufacturing facilities in the 
UK-three at Stoke-on-Trent and one at 
Howden, Wallsend. The head office at 
Meir in Stoke is also the Divisional 
headquarters and sales and accounting 
have now been centralised at this location. 

Render Enquiry Service No.  30 

K t E  UK blending 

Facilities for blending its water-based and 
dvent-based inks have been installed in 
theUK by K + E Printing Inks. Previously 
carried out in Stuttgart, ink blends can now 
be produced in a few days compared with 
two weeks. 

Using eleven basic colours, K + E can 
manufacture the 97 colours in its HKS 
range, as well as an infinite number of 
shades to match customer requirements. 
Batch sizes from 20 kilos can usually be 
blended in a day and delivered within the 
following 24 hours. 

Inks being produced with the new 
facilities include Flexto1 for pre-printing 
liner board, Aquaflex for paper sacks, 
Rexoplastol HG for printing on polythene, 
,Rexoplastol HGF for PVC and Flexo- 
dessin P for paper. The full ranges of 
Heliodessin and Helioplastol gravure inks 
for paper, board and polythene are also 
included. 

A unique feature of the service offered 
to UK customers is the supply of blended 
solvent-based products in resealable metal 
pails with pop-up pourers. Consequently, 
small quantities of ink may be used without 
significantly shortening the life of the 
product remaining in the pail. 

Render Service Enquiry N o .  31 

Silicone development 

Durham Chemicals distributors have 
r e c e n t l y  b e e n  a p p o i n t e d  o f f i c i a l  
distributors for the Baysilone range of 
silicone-based products manufactured by 
Bayer AG of Leverkusen, West Germany. 
The product range includes paint additives 
to improve flow and gloss levels and stop 
pigment floatation, as well as lubricants 
and fluid emulsions for the plastics, fibre, 
glass and ceramics industries, and a full 
range of resins and antifoams for use in the 
textile, surface coating, food and chemicals 
industry. 

of f4M) was 
L. Foulger a 

shared by th 
nd L. A. Sim 

Mr David Hooper, the market develop- 
ment manager for Durham Chemicals 
distributors commented, "This exciting 
new distribution agreement with Bayer 
enables us to offer a complete range of 
silicone-based products to our customers to 
fully complement our existing compre- 
hensive product range for the textile and 
surface coating industries". 

Render Enquiry Service No.  32 

Polymer Laboratories new sales 
office in Germany 

Polymer Laboratories have announced the 
opening of their new sales office in 
Heidelberg, under the direction of Mrs 
Doreen Lococo. 

This has been set up to help liaison with 
the fast growing number of customers for 
Polymer Laboratories instruments in West 
Germany. 

Render Enquiry Service N o .  33 

Top prize in the 1985 Venables Awards, 
offered by the Paintmakers' Association " The second prize of f2DD wasawarded to 
for the best papers on powder coatings, has S. M. Drew of International Paint plc. His 
gone to Tioxide UK Ltd. This is the first topic was the application of instrumental 
time a raw material supplier has gained an cotour management t o  powder manu- 
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he closing da 
rds is 31 July. 

Quality and inventory control 

Berger Industrial Coatings are using a 
Husky IS intrinsically safe handheld 
computer as an aid to quality and inventory 
control in their manufacturing plant at 
Chadwell Heath, Essex. 

The Husky IS is used as a portable data- 
capture device in areas of the plant where 
potent ia l ly  flammable a tmospheres  
preclude the use of conventional instru- 
mentation or computers, while the data 
recorded on the handheld unit is used to 
provide accurate,  instantly updated 
information for inventory control of raw 
materials. 

Berger sees inventory control as a key 
element in the quality of the finished 

The Husky IS 

products, but the task of recording work- 
in-progress data for batch production has 
traditionally been complicated by the 
number of different raw materials involved 
in the product range (over 700) and the fact 
that every dry ingredient has to be pre- 
weighed and every production step 
recorded as it happens. 

Berger Business Systems, the data- 



processing service division of the group. 
have written a program which prompts the 
operative to take 'start' and 'stop' readings 
from the solvent meters, and which checks 
to see if that solvent has already been 
added. If it has, the operative will be 
reminded of the fact, and asked whether he 
still wishes to proceed. 

In certain situdtions, the system will not 
let the operative proceed any further until 
his supervisor has checked that he is 
carrying out the correct procedure. This is 
achieved by 'locking up' the Husky until 
the supervisor enters a pre-srranged 
password. 

The Husky IS units used by Berger 
Industrial Coatings are 80K Byte models. 
which are capable of each holding a full 
day's data. However. in practice, the units 
are downloaded two or three times daily to 
an Ericsson personal computer in a nearby 
non-hazardous area. 

The data from the Husky IS units is 
checked and collated by the desktop 
computer and then sent via telephone lines 
to the company's IBM 3083 central 
mainframe computer for analysis using the 
COPICS order-picking and inventory- 
control software package. 

The Chadwell Health plant manufac- 
tures paints and coatings for car manufac- 
turers such as Ford, Vauxhall and Land 
Rover as well as for the automotive re- 
finishing business. In addition, it supplies 
the general industrial marketplace in areas 
such as business machines, tractors, plastic 
components and packaging, while another 
important area is in protective finishes for 
installations such as oil rigs, the Thames 
Barr ier  and military systems. Raw 
materials represent a very high proportion 
of the cost of such finishes. 

Reader Enquiry Service No. 34 

Viscosity measurement 

The AE oscillation viscometer, a new 
system designed for measuring viscosity 
over a wide range of temperatures and 
pressures, i,: now available from George 
Meller Ltd. It is claimed it can measure 
viscosity over a 6 decade range to 2 x 10"cp 
in pure fluids, slurries, emuls~ons. blends 
and other complex mixtures. The system's 
wide .operating parameters are said to 
make it ideal for a broad range of 
applications including petrochemical. 
pharmaceutical, food, paint. waxes, 
thermoplastics and portland cement 
compositions. 

The AE oscillation viscometer 

heatingicooling unit. a pressure vessel with 
viscosity probe and transducer, and an 
electronic control unit. In operation, the 
control unit oscillates the viscosity probe at 
the primary resonance frequency of the 
transducer. The increase in power required 
to maintain this oscillation in a fluid is 
converted to viscosity units. Shear rate is 
virtually independent of sample viscosity. 

The system illustrated operates under 
pressures from atmospheric to 5.000 psi 
and at temperatures from -3.5' to + 150°C. 
although higher temperature and pressure 
systems can be supplied. 

Keu~ler O ~ q u i r y  Srrvicc No. 3.5 

Chindwell Door Finishing Kit 

Glasurit Beck has produced ;I Lasutect 
Door Finishing Kit for Chindwell doors. 
the tropical hardwood door supplier 

Chindwell recommends Lasutect for its 
combination of high build film and 
moisture vapour permeability which gives 
long-term protection to its dvors .  
Moisture, if trapped within the timber, can 

The system, which provides extreme I 
accuracy and repeatability, includes a The Lasutect door finishing kit 

lead to joint openings, panel spl~ttlng or 
warping. Lasutect's unique film IS said to 
;illow moisture v;ipour to escape without 
harming the wood. 

Gl~lsurit's Lasutect Door Kit is said to 
contain sufficient HL base coat and DSL 
top coat to protect any Chindwell door. 
Chindwell hardwood doors are assembled 
from mi~chincd components of kiln-dried 
timber. which has been carefully selected 
to minimise natural surface defects such as 
knots. All operations from felling to 
manufacture are integrated to combine 
DIY conven~ence with modern plantat~on 
technology. 

Lasutect, which now contains high solid 
binder for improved performance, is a two. 
can translucent wood protection system 
that is motsture vtipour permeable to allow 
the wood to breathe. Without this controi 
of moisture. timher exp;inds differentially 
and cracks. It would also be exposed to the 
harmful effects of ultraviolet light which 
will destroy the timher surface. 

Pye Unicam plans IR 
summer school 

A five-day summer school on infrared 
spectrophotometry is belng organised by 
Pye llnicsm Ltd of C';lmbridge. 

It will prvvide instruction in modem 
instrument;ition tcchn~qucs, including data 
processing. spectral interpretation and the 
Istest s;imple handling methods. Partic 
pants w~ll, ~t is said. come away with acorn 
prchensive understanding of the theon 
and pri~ctice of IK spectrophotomctry. 

The iinnu;il school, now in its 25th year. 
wtll be held at the compiiny's i~pplicatlon! 
laboratory. ('ambridge, from 28 July to1 
August 1986. and spcci;ilists from univer. 
sitics, industry and Pye Unicsm will he in 
;ittendance to advise on specific sampline. 
intcrpretation and application problems. 

Kc,lrdrr Enquiry Sc,nv[.r No. 1: 

1986 FSCT Annual Meeting 

The I986 annual meetlng of the Federation 

I of Societies for Cost~ngs Technology wil 
have ;is its theme, "Compliance and 
0u:llity: Kecognising thc Opportunities". 



it was announced by program chairman 
Percy Pierce, of PPG Industries Inc. The 
annual meeting will be held in conjunction 
with the Paint Industries' Show at the 
World Congress Center. Atlanta. GA. 5-7 
November. 

The theme focuses on emerging 
technologies (such as water-based, high- 
solids, and powder coatings) which are 
helping the industry meet regulatory 
requirements. Increased awareness and 
understanding of potential physiological 
and toxicological effects of coatings and 
their raw materials, have spurred develop- 
ment of these technologies, which are also 
responding to increased expectation of 
quality products, processes. methods, and 
attitudes. 

Prospective speakers are invited to 
present original papers on the theme and 

its various aspects, and are requested to 
submit abstracts (150 to 200 words) for 
review to: Percy Pierce, PPG Industries 
Inc., R & D Center, P.O. Box 9, Allison 
Park, PA 15101. The deadline for receipt of 
abstracts is I March 1986. 

Symposium on Health a n d  Safety 

The London Section of the Oil and Colour 
Chemists' Association are holding a one- 
day symposium entitled "Health and 
Sa fe ty  in t h e  Coa t ings  and Use r  
Industries". This will be held at the Royal 
Institution. London W1, on Thursday, 10 
April, 1986, commencing at 10 am with 
coffee being available from 9.30 am. 

The meeting will be of interest to 
Production and Laboratory Managers 

because of their responsibility for ensuring 
safe working conditions for their workers 
as well as to Health and Safety Officers 
who are directly involved. 

The programme will include information 
on the toxicity of raw materials, labelling 
for supply and conveyance, and risks of fire 
and explosion. Prominently featured will 
be the implications of the control of 
Substances Hazardous to Health Regul- 
ations with speakers from Paintmakers' 
Association and the London School of 
Hygiene and Tropical Medicine. 

For further information contact: 

Mr K. H. Arbuckle, Berger Group, 
Freshwater Road, Dagenham, Essex RM8 
IRU. 01-590 6030. 

Annual General 
Meeting 1986 

,, 

The 1986 Annual General Meeting of the 
Association will take place at the Unicorn 
Hotel, Prince Street, Bristol, and will be 
preceded by a Reunion Luncheon to which 
Past Presidents, Past Honorary Officers 
and Honorary Members of the Association 
are invited as the Association's guests. 

The Assmiation's Exhibition of raw materials and equipment for the 
surface coatings industries .* 

SURFEX visitors to SURFEX 86. Those wishing to 
avail themselves of this facility should state 
clearly that they are attendinglvisiting 
S U R F E X  8 6  w h e n  b o o k i n g  
accommodation: 

Readers will be aware that the new concept Old Swan Hotel 
exhibition for t he  surface coatings Granby Hotel 
industries organised by the Association The Cairn Hotel 
(known as SURFEX 86) will be held at The Gables Hotel 
Harrogate in May 1986 and all space in Adelphi Hotel 
Hall D, reception and gallery areas has Askern Guest House 
been reserved. 

The Official Guide to SURFEX 86 will 
The exhibition. which takes place at the b, printed in the April issue of JOCCA and 

Hanogate Conference Yorkshife* will also be freely available at the entrance 
England. will be Open On the following to the Exhibition, Admission will be free. 
dates and times: 

Advertising in the April issue will not be 
Wednesday l4  May 1986 09.30 - 18.00 conf ined  t o  e x h i b i t o r s  a n d  o t h e r  

hrs. 
Thursday May 1986 09.30 - hrs. companieslorganisations wishing to have 

details of these facilities should contact 

On the first evening the West Riding 
House as as possible. 

Section of the Association is arranging a ne full list of exhibitors is published 
Dinner to take place at the Hotel Majestic, elsewhere in this Journal. 
Harrogate, and a considerable number of 
tickets have already been sold. Details prior to the exhibition the Paint 
have been printed in the Illembers' Research Association will be organising a and seminar in Harrogate at the Cairn Hotel on 
wishing to apply for tickets (f16 each the 12 and 13  M~~ on the subject 
inclusive of VAT) should apply to Mr. G. ' . c ~ ~ ~ ~ ~ ~ ~  for plastiav. 
C. Alderson, c/o Sandoz Products Ltd., 
Calverley Lane, Horsforth, Leeds LS18 

.) 4RP (Tel: 0532 584 646). 

The following hotels in Harrogate have 

SURFEX 
offered special rates for exhibitors and 

Following the Luncheon an illustrated 
talk will be given by a speaker from the SS 
Great Britain Project which will deal with 
the work of restoration and the problems 
of corrosion involved in this important 
project. 

This talk has been arranged by the 
Bristol Section of the Association and it is 
felt that members of the Association will 
be most interested in the talk on this 
project, and those visiting Bristol for the 
AGM may like to take this opportunity to 
go and see the SS Great Britain on the 
same day. 

The Unicorn Hotel has agreed on a 
special rate for any member attending the 
AGM wishing to stay overnight either on 
Tuesday 17 or Wednesday 18 and those 
wishing to avail themselves of this facility 
should write to the Unicorn Hotel, stating 
that they are attending the Association's 
Luncheon Lecture in order to obtain the 
preferential rate. 

Forms of application for the Luncheon 
will be sent to members with the 1985 
Annual Report in May JOCCA. 



Provided there are sufficient members 
wishing to participate it may be possible to 
arrange a guided tour of the SS Great 
Britain at 10.00 am on the morning of the 
AGM (Wednesday, 18 June 1986) and 
applications for the visit should be made at 
the same time as application for luncheon 
tickets. However, members travelling from 
abroad who wish to participate but would 
not receive the May issue in time should 
write to Priory House as soon as possible 
indicating that they would like to take part 
in the tour and/or luncheon; details will 
then be sent to them in May by air mail. 

Natal Section 
l l t h  National Symposium 
Call for papers 

The Natal Section of OCCA will be hosting 
the l l th National Technical Symposium on 
21-25 October 1986. Previous Symposia 
have offered both local and overseas 
speakers the opportunity to address a large 
technically competent audience including 
South Africa's leading paint technologists. 
In addition, papers have usually been 
published in JOCCA or the local technical 
journals. 

The theme of the Symposium is: 
'OCCA '86 

COATINGS FOR ALL REASONS' 

Authors are invited to submit details of 
papers for consideration by the Selection 
Committee not later than the end of March 
1986. Information required: Name of 
author(s), title of paper, and a 300-word 
synopsis. 

All correspondence should be addressed 
to: The Honorary Secretary, Natal 
Section, Oil and Colour Chemists' 
Assoc ia t ion ,  Pr iva te  Bag X504, 
Umbogintwini, 4120, South Africa. 

West Riding 
Golf Trophy 

The above Stableford competition was 
again played at Wetherby Golf Club on 
Thursday 17 October 1985, the starting 
time being brought forward an hour to 
1 pm because of the fears of bad light 
possibly hampering the late starters. These 
fears proved to be groundless for the 
afternoon turned out to be idyllic for 
golf-a still, warm, cloudless afternoon, 
perfect Indian Summer weather. Twenty 
members and guests competed and their 
high scores reflected the ideal playing 

conditions. The winner of the West Riding 
Trophy was Philip Jones with 35 points, the 
highest guest score and winner of the 
sweep was Martin Smith with 42 points. 

Following a traditional Yorkshire meal 
the prizes were presented by Section 
Chairman, Terry Wright, and thanks to the 
generosity of many competing companies, 
all competitors again received a prize, 
thereby rounding off a perfect day. 

T. M. Wright 

News of members 
Roger Handley 

We were pleased to hear from Roger 
Handley, who until recently was Honorary 
Publications Secretary of the Manchester 
Section, about his new venture. Roger is 
now organis ing  t h e  TY C R A I G  
HOLIDAY PARK near Borth, Wales. He 
tells us that the Park is just over a mile 
from the three miles of sandy beach at 
Borth and that it is open from 1 March to 
31 October, with caravans to let and for 
sale as well as a three-bedroom chalet. He 
intends to make the site into a select one 
offering quality service, and we extend our 
best wishes to him in his new venture. 

OCCA Conference 
Call for Papers 

'OCCA's next Biennial Conference will be 
held in Eastbourne from 17 - 20 June, 1987 
under the general title "Advances and 
application of science and technology in 
surface coatings". 

It is intended to hold four technical 
sessions in the mornings and afternoons of 
18 and 19 June, 1987, each comprising five 
papers, giving a total of 20 papers. 

The objectives of the Conference will be 
to review the advances made in the science 
and technology of surface coatings in both 
the commercial and academic fields and it 
is intended to encompass as wide a field as 
possible in the paint, printing ink and allied 
industries. Attention will also be directed 
to future possible trends and implications 
in these industries. 

The Honorary Research and Develop- 
ment Officer now invites offers of papers 
for presentation at this Conference. 
Anyone wishing to submit a paper for con- 

sideration should notify his intention as 
soon as possible to: 

The Director and Secretary, Oil and 
Colour Chemists' Association, Priory 
House, 967 Harrow Road, Wembley, 
Middlesex HA0 2SF. UK. (Tel: 01-908 
1086, telex 922670). 

The sections to which new members are 
attached are shown in italics together with 
the country, where applicable. 

Ordinary members 

Aston, R., B.Sc. (Auckland) 
Boden, P. T. (Manchester) 
Bush, P., B.A. (Ontario) 
Casey, P. F. (London) 
Cauchois, G. P. (Thames Valley) 
Cooke, S. A., B.Sc. (Ontario) 
Cutrone, L., M.Sc. (Newcastle) 
Dennett, P., B.Sc. (Manchester) 
Drummond, C. S. (Midlands) 
George, P. D., B.Sc. (General Overseas - 

Zimbabwe) 
Gillard, T. M., M.Sc. (London) 
Greidanus, P. J .  (General Overseas - 

Netherlands) 
Haworth, L., B.Sc. (Auckland) 
Herbert, R. L. ,  B.Sc. Midlands) 
Jackson, R. C. (Manchester) 
Jarvis, J .  (Manchester) 
Kelsey, G. C. (London) 
Kemeys, K. L. (Auckland) 
Kent, D. J. (General Overseas - Germany) 
King, G. A. (Cape) 
Mitrosparas, M. J. (Transvaal) 
Moore, H. B. (Ontario) 
Parsons, W. (Ontario) 
Pemberton R. W., B.Sc. (Auckland) 
Smit, M. N. (Natal) 
Vandenburg, A. D .  D. (Natal) 
Wilkie, D. W., B.Sc. (Wellington) 

Assmiate members 

Greaves, K. (Transvaal) 
Naiduo, P. (Natal) 
Reeve, R. J. (Natal) 
Rybowski, D. (Bristol) 
Tuckerman, B. J. (Wellington) 
Zwicky, M. (Cape) 

Registered students 

Anderson, N. P. (Bristol) 
Jones, T. A. (Transvaal) 
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CLASSIFIED ADVERTISEMENTS 

I MARKETING ASSISTANT I 
Our Company has a strong commitment to tralnlng whlch has resulted In almost every senlor 
appolntrnent belnq Illled from w~thln Thls has been ach~eved by se ectlnq at an early staqe. . - 
candidates who show the necessary qual~ties for promotion. 
In order to provide suitable personnel to meet the future needs of the Sales and Marketing 
Deparlment we now intend to recruit a Marketing Assistant. 
The successful candidate is likely to be in their early twenties, have a degree in Chemistry or 
related subject, with a background in Paints. Adhesives or Printing Inks. 
Salary and conditions are commensurate with a group of international standing. 

I Please apply in writing to: 
The Personnel Manager, Harlow Chemical Company Ltd, 
Central Road, Temple Fields, Harlow, 
Essex CMZO 2AH. 

I The Harlow Chemrcal Company is joinfly owned by Hoechsf (UK) Ltd and Yule Caffo plc. I 

ChemistIManager 
Required by a growing enthusiastic flexible 
packaging converter to take charge of an ink 
laboratory and to supervise staff on a blending 
scheme. 

Depending on the applicant the job can be 
extended to cover other technical aspects of the 
c o m p a n y  i n c l u d i n g  q u a l i t y  a s s u r a n c e  
laboratory. 

Experience ill inks for flexographic printing 
essential but the position requires supervisory 
skills. 

rlpp!v  initial!^ lo: 

D. Fagg, Protective Papers, 
Riverside Works, Watchet, 
Somerset TA23 OBW. 

VALSPAR 
PAINTS 

DEVELOPMENT 
CHEMIST 

Becker lndustr~al Coatings have an 
opening for a Pa~nt Development Chemist 
in the General lndustrbal Sector of their 
Goodlass Wall plant at  Speke, Liverpool. 
Applicants for th~s pos~tion, are envisaged 
as of age In the re Ion of 30 and 
academically qualliled to degree 
standard, or equivalent. 
Relevant experience IS essential-at least 
5 years in t h e  development and 
fomulation of general industrial surface 
coatings-and personal qualities of 
in~tiative and enthusiasm are sought. 
An application form is obtainable upon 
written request to: 
Personnel Mana er, Goodlass Wall & 
Company Ltd.. C!odl.ss Road, Speke. 
Liverpool U 4  9HJ. 

SCOTT BADER 
Group leader, solvent & powder coatings 

Scott Bader has the widest technology base of any UK resin 
producer. The Surface Coatings industry has been highlighted 
as a major growth area for the Company. 
A new wsition of Groun Leader for Solvent and Powder 
Coahn&has been created to spearhead the techca l  support 
function. T ~ I S  v d  mvolve both Techca l  Semce to customers, 
and Application Development. 
The position will appeal to a person with sound technical 
grounding in  industrial coatings, both solvent borne and 
powder, and a knowledge of decorative paints. At least 5 years 
practical experience of these industries is required, coupled to 
an ability to demonstrate drive, enthusiasm and self discipline. 
Orientation towards the market place will be a key feature of 
the job, requiring an ability to communicate effectively with 
customers at a senior leveL The person appointed will be 
responsible to the Market Manager, Surface Coatings. 
Applications are sought only from those people willing to 
commit themselves to a dynamic, growth-oriented team. 
Salary is negotiable up to £12,500 pa. based on experience and 
ability. Assistance with re-location is provided. 
Working with us involves sharing the benefits and 
responsiblities of Common-ownership by means of which job 
security and participation in Company affairs are given . ~ 

practi& realit,. 
Application forms are-adable from the: SCOTT 1 
Personnel Department, 
~ c o t t  Bader Company Limited, BADER 
Wollaston, ~el l ingbomngh, 
Norihants NN9 ZRL. 4 
Telephone: Well ingbomgh 
663100, ext 214. 

&-a 
WANTED 

PROMPT CASH paid for your surplus pigments and dyestuffs 

SAVE MONEY by buying branded colours at discount prices 

INTERESTED? Telephone Jack Wheeler on 0625 878590 for details, 
Mostyn Chern~cals Ltd, 89 Park Lane. Poynton, Chesh~re SK12 1Rd. 
Telex 669269. 

FEBRUARY 



CLASSIFIED ADVERTISEMENTS 

SERVICES 

COUMARONE-INDENE RESINS - l~quid 
SPECIAL TARS and PITCHES 
Please contact Paul Metcalf for details 
Technical and Manufacturing Services Limited. 
Britannic House, 40 New Road. Chatham. Kent ME4 4QR 

No guesses, no wishful 
thinking - the circulation of 
this journal is audited to the 
strict professional standards 
administered by the Audit 

Bureau of Circulations 

I The Hallmark of Audited Circulation 

SHELLACS NATURAL RESINS GUMS & WAXES 

A. F. SUTER & CO. LTD. 
Swan Wharl60 Dace Road 

London €3 2NO 

1906 

this legislation. 
For details concerning this and other services available, including 

knowled eable problem solving and product formulation glve me a 
ring on 8623-550001. 

INDEX TO ADVERTISERS 
Further informutiott on unv ~~f~heprnducrr udvrnkd tn  thtr Joumrrlmuv he ohru!nrd 
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Make sure 
tomorrow is a 

world of 
living colour 

Invest in the 
World Wildlife Fund 

Ple~esmdconrributions ro: World WildlifeFund-UK, 
PandaHousc, 11-13OckfordRd., Godalming,Surrey CU7 IQU. 

I suppon theaims of the 
World Wildlife Fund andencloserhesumof: I; 

Address 

OCCA 

RwnrrndChanl) 201707 

SURFEX 14th-15th May 1986 
Harrogate Conference Centre 

' 6  ,st of Exhibitors 
Allied Colloids Ltd 
Samuel Banner Ltd 
Baxenden Chemical Co 
Blythe Burrell Colours Ltd 
Baud Marketing 
BP Chemicals Ltd 
E. P. Bray & Co Ltd 
Bromhead & DenisonlTeikoku Kako Co Ltd 
Buckman Laboratories Ltd 
Byk Chemie GmbH 
CIBA GEIGY Pigments 
CIBA GEIGY Plastics 
Cray Valley Products 
Croda Colours Ltd 
Croxton & Garry Ltd 
Diamond Shamrock ,UK Ltd 
Durham Chemicals Ltd 
ECC International Ltd 
Eiger Engineering Co 
Elektro-Physik 
Ellis & Everard 
Ernstroem Minerals AB 
Floridienne UK Ltd TIAS Micro Products 
Foscolor Ltd 
Fuel & Metallurgical Journals Ltd 
John Godrich Consulting Engineers 
H. Haeffner & Co Ltd 
Haeffner Manufacturers 
Harlow Chemical Co Ltd 
Heraeus Equipment Ltd 
Heubach UK Ltd 
Hoechest UK Ltd 
ICI Organics Div 
Kenroy Dispersions 
Kirklees Chemicals Ltd 
Kirstol Ltd 
K & K Greeff Ltd 
Lawrence Industries Ltd 
Marlow Chemicals Ltd 
Mastermix Ltd 
Metal Box Ltd 
Miox Ltd 
3M UK PIC 
NL Chemicals UK Ltd 
Norwegian Talc 
Paintmakers' Association 
Paint Research Association 
Pearson Panke 
Perchem Ltd 
The Q-Panel Co Ltd 
Red Devil Inc 
Reed Plastic Containers Ltd 
Resinous Chemicals Ltd 
Sandoz Products Ltd 
SCM Chemicals Ltd 
Scott Bader & Co Ltd 
Seaton Group (Microfine) 
Shear Chemicals Ltd 
Sheen Instruments Ltd 
Shell Chemicals UK Ltd 
Silberline Ltd 
C & W Specialist Equipment 
Steetley Minerals Ltd 
Tego Chemie Service 
Tioxide UK Ltd 
Torrance & Sons Ltd 
Union Camp Chemicals Ltd 
Vuorikemia Oy 
Wengain Ltd 

7 
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NATIONAL SOCIETY 
FOR THE 

PREVENTION OF 
CRUELTY TO 

CHILDREN 

IF PEOPLE COULD 
ONLY SEE 
THE WORK WE D O . .  . 

THE NSPCC 
WOULD NEVER BE 
SHORT OF FUNDS.. . 

Donations; legacies  p lease  to: 

NSPCC 
1 Riding House  S t r e e t  
London 
W l P  8AA 



OIL and COLOUR CHEMISTS' ASSOCIATION 

OCCA CONFERENCE 1987 

17-20 JUNE, 1987 

CALL FOR PAPERS 

ADVANCES AND APPLICATION OF SCIENCE 
AND TECHNOLOGY IN SURFACE COATINGS 

OCCA's next Biennial Conference will be held in Eastbourne from 17-20 June 1987. The theme for the 
Association's Conference, which in the past has attracted visitors from many parts of the world, will be 
"Advances and application of science and technology in surface coatings". 

The objectives of the Conference will be to review the advances made in the science and technology of surface 
coatings in both the commercial and academic fields and it is intended to encompass as wide a field as possible 
in the paint, printing ink and allied industries. Attention will also be directed to future possible trends and 
implications in these industries. 

The Honorary Research and Development Officer now invites offers of papers for presentation at thi?, 
Conference. Anyone wishing to submit a paper for consideration should notify his intention as soon as possiblt 
to: The Director and Secretary, Oil and Colour Chemists' Association, Priory House, 967 Harrow Road, Wembley, 
Middlesex HA0 2SF. UK. (Tel: 01-908 1086, telex 922670). 
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