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Transactions and Communications 

The use of arsenates as reinforcing toxicants in 
soluble antifouling paints based on cuprous oxide 
By V. Rascio, J. J. Caprari, M. J. ~ h i e s a  and R. D. lngeniero 
CIDEPINT, Research 6 Development Centre for Paint Technology, LS Plata, Argentina. 

Summary 

This work was designed to formulate long life antifouling paints Sixteen samples of antifouling paints with different pigment 
based on cuprous oxide and with cuprous oxide supplemented combinations in the same soluble binder (resin WW plasticized 
by other toxicants such as mercurous orthoarsenate, calcium with a phenolic varnish) were tested in an experimental raft. 
arsenate, zinc arsenate and lead arsenate. The arsenates were The effectiveness of the paints with mercurous orthoarsenate and 
prepared in the laboratory and the solubility of these toxic com- lead arsenate was demonstrated. Some of these formulations gave 
p3unds in water and in a sodium chloride solution 3.4 per cent good protection during 12, 15 and 20 months. 
(artificial sea water) was determined by chemical methods and by 
atomic absorption. 

Keywords 

Tvpes and classes of coatings and allied products 

antifouling coating 
ship bottom paint 

Raw materiuls: 

prime pigments and dyes 

copper oxide 
zinc oxide 

biologically active ingredients 

copper salt 
zinc oxide 
mercurous arsenate 
zinc arsenate 
calcium anenate 
lead arsenate 

binders (resins, etc) 

resin 
phenolic resin 

L'emploi d'arsbniates en tant qu'agents toxiques supplementaires en peintures "anti-fouling" 
solubilisables il base de I'oxyde cuivreux 

Cette ttude a btt c o n p e  en vue de mettre au point les formules de Sur un radeau exptrimental on a essay6 seize Qhantillons de 
peintures"anti-fouling"delonguevie,ab~sesoitdeI'oxydecuivreux peintures "anti-fouling" contcnant de diverses combinaisons 
soit de I'oxyde cuivreux suppltmentt par d'autres agents toxiques pigmentaires et blsees sur le mtme liant solubilisable (colophane 
tels que I'orthoarstniate mercureux, I'arstniate de chaux, I'arstniate WW plastifite par un vernis formo-phenolique). 
de zinc, et I'arstniate de plomb. Ces arsdniates ont t t t  prtparts 
dans le laboratoire, et leur solubilitt a I'eau et a une solution L'efficacitB des peintures bastes ssur I'orthoarstniate mercureux et 
aqueuse de 3,4% de chlorure de sodium (eau de mer artificielle) I'arseniate de plomb a ttC dtmontrk. Certaines peintures donnaient 
a et t  dash par des methodes chimiques et par l'absorption de de bonne protection pendant 12, 15, et 20 mois. 
spectre atomique. 

Der Einsatz von Arsenaten als verstarkende Giftstoffe in loslichen, auf Kupferoxydul basierenden 
Antifoulingfarben 
Zammenfassung: 

Ziel dieser Arbeit war Antifoulingfarben von langer Lebensdauer Sechzehn Muster von verschiedene Pigmentkombinationen und 
zu entwickeln und zwar solche, die auf Kupferoxydul basieren und das gleiche IoslicheBindemittel (Kolophonium WW weichgemacht 
durchKupferoxydulzuziiglichandererGiftstoffewieMerkuro-ortho- mit Phenolharzlack) enthaltenden Ant~foulingfarben wurden auf 
Arsenal, arseniksaures Kalzium, arseniksaures Zink und arsenik- einem Priifraft getestet. 
gaures Bleiergiinzt wurden. Die Arsensalze wurden im Laboratorium 
hergestellt, und die Loslichkeit dieser Giftstoffe in Wasser, sowie Die Wirksamkeit der Merkuro-ortho-Arsenat und Bleiarsenat 
einer 3,4% Kochsalzlosung(kunstlichesSeewasser)durchchemische enthaltenden Farben wurde aufgezeigt. Einige dieser Rezepturen 
Methoden und atomare Absorption bejt~mmt. gewahrten guten Schutz fiir 12, 15 und 20 Monate. 

Introduction 

Theinvestigationswhich have beencarriedout up to  the present 
have allowed the authors t o  make a n  exhaustive study of some 
variables of composition affecting the durability a n d  per- 
formance of antifouling paints in raft trials. It has been 
necessary to  determine the hydrological and biological 
conditions in the experimental area'se and the variables which 
affect the fouling settlement on  panels immersed in sea water. 

The  colonisation of inert plates by the fouling is favoured 
by the slime film formed by diatoms, protozoa and  bacteria, 
which form a n  adequate substrate and provide a nutrient 
for the larvae8. Other important factors affecting this settle- 
ment a re  the roughness of the surface, the water movement 
over the plates, the pH, temperature and  salinity of the sea 
water, and the quantity of light, which depends o n  the depth 
of immersion. 

The  use of antifouling paints in ships' bottoms tends t o  

161 
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control the attachment of organisms. The prevention of 
fouling is not a simple problem, it depends on the solubility 
of the toxic substances present, which is related in turn to the 
characteristics of the binder. These coatings form dynamic 
systems with a gradual film degradation. In paints with an 
insoluble matrix and formulated with a high concentration 
of toxicant, the latter is the only substance dissolved. In 
soluble matrix paints prepared with toxicant and extenders 
(ferric oxide, calcium carbonate, etc) the binder is formed by 
a resin soluble in sea water, and this resin is dissolved together 
with the toxicant. The solubility of the toxic substances must 
be reduced to the minimum quantity necessary to exert its 
action in long periods of time. 

The velocity of dissolution is different for each toxicant, 
and it is a characteristic of the chemical composition and 
related to the temperature of the medium. This is the reason 
why long life antifouling paints can be obtained by adjusting 
the solubility of the matrix and making a selection of comple- 
mentary toxic substances (called reinforcing toxicants) with 
highly specific actions and less solubility than cuprous oxide. 

The idea is to improve the resistance to fouling settlement 
and to obtain high performance antifouling paints, but 
considering such other factors as the cost, availability of the 
raw materials, storage properties of the product, etc. An 
important condition is that toxicants must not react with 
the components of the matrix during the milling process and 
must not produce insoluble compounds with the sea water 
salts since this might reduce their toxic action. 

Some arsenates are considered in this research to be possible 
reinforcing toxicants: namely mercurous orthoarsenate 
which has already been used in previous tests with good 

in this case the anion and the metal can both be 
considered as toxic substances; the calcium arsenate, whose 
cation has no toxic action; the zinc arsenate (the zinc oxide 
is used in some formulations to improve the cuprous oxide 
action); and finally, the lead arsenate (it is known that there 
are organolead compounds with good antifouling actionu,'. 

The object of this paper is to establish the properties of the 
different antifouling mixtures and the relative merits of the 
arsenates used. 

Experimental 

Refs. 8-11. 14. I5 

Sodium arsenite was obtained by combination of the arsenic 
trioxide with sodium carbonate, at pH 8.5-9.0: 

As,O, 1 3 NalC03 -+  2 Na,AsO, + 3 CO, 

and with the subsequent oxidation to arsenate by treatment 
with hydrogen peroxide in an alkaline medium: 

Calcium a r ~ e n a t e ~ . ~ .  lead arsenatelO. zinc arsenate" and 
mercurous orthoarsenate were prepared from the sodium 
arsenate: 

2 Na3As04 + 3 Zn2+ - +  Zn, ( A S O ~ ) ~  + 6 Na+ 

2 Na,AsO, + 3 Hgz+ -> 2 Hg, (Ason) + 6 Na+ 

In every case, the precipitation conditions and the sequence 
of additives of each reaction are different. Calcium arsenate 
precipitates at pH 8.5 and lead and zinc arsenates at pH 5.5, 
and under these conditions the formation of basic salts is 
avoided. A highly acid pH (4.0) is necessary to precipitate the 
mercurous orthoarsenate. In all cases a careful treatment was 
made to eliminate impurities in the reaction. 

The solubility of the different arsenates thus obtained in 
water and in sodium chloride solution 3.4 per cent (artificial 
sea water) was determined. 

The following method was used in all cases: an excess of the 
toxicant was placed with 950 ml of twice distilled water in a 
litre container (25 3 3°C). It was stirred for 24 hours at 
48 rpm. After sedimentation, the solution was decanted and 
rejected since it might contain soluble impurities. The opera- 
tion was repeated twice with the precipitate, stirring for 
72 hours in each case. The same technique was repeated using 
the sodium chloride solution to obtain the values of solubility 
of mercuric oxide and arsenic trioxide. 

With the last of the solutions thus obtained, the content of 
arsenite, arsenate and calcium was determined by chemical 
methods. The determination of mercury, lead and zinc was 
carried out by atomic absorption taking into account the 
low content of metal in the solutions. 

The values obtained and the final pH of the solutions are 
shown in Tables 1 and 2. The values for mercuric oxide and 
arsenic trioxide in water and in sodium chloride solution 
are given in Table 3. 

All the arsenates mentioned above were prepared in the Sixteen samples of antifouling paints with different pigment 
laboratory. A careful study of the literature was made to combinations in the same medium (rosin WW plasticised 
find the characteristics of these substances. The reactions, with a phenolic varnish, 5:l ratio by weight) were prepared 
conditions of precipitation and pH of the media were estab- in a laboratory porcelain ball mill. In all cases cuprous oxide 
lished in every case. was the main toxicant and the arsenates were added in 

Table I Solubility of the toxicants in water (gllitre) 

Final pH Arsenite Arsenate Metal 
Toxicant of the solution (AsO,,-) (ASO,") 

Marcurous orthoarsenate 3.6 0.06 0.8 1 0.001 
Calcium arsenate 6.8 0.34 0.62 0.29 
Zinc arsenate 4.5 0.18 0.19 0.07 
Lead anenate 6.1 0.0045 0.0689 0.0034 
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Table 2 Salubiliry of the toxicants in sodii~nr chloride solution 34 g/litre 

Final pH Arsenite Arsenate Metal 
Toxicant of the solution (AsOJ3-) (ASO~'-) 

Mercurous orthoarsenate 
Calcium arsenate 
Zinc arsenate 
Lead arsenate 

Table 3 Solubility of arsenic frioxides and mercuric oxide in water and in sodiunr 
chloride solution (gllifre) 

Final pH Solubility Metal 
Toxicant pp 

Water ClNa Water ClNa Water ClNa 

Arsenic trioxide (As,O,) 5.3 6.4 2.54 2.59 - - 
Mercuric ox~de (HgO) 6.3 7.0 0.0034 0.02 0.0031 18.4 

Table 4 Composition of the paints with different quantifies of reinforcing to.ricanfs (g/100 g )  

W-1 w-2 W-3 W-4 

Cuprous oxide 31.4 
Zinc oxide 3.1 
Mercurous orthoarsenate 13.0 
Calcium arsenate - 
Zinc arsenate - 
Lead arsenate - 
Aluminium stearate 2.5 
Binder and solvents 50.0 

Cuprous oxide 
Zinc oxide 
Mercurous orthoarsenate 
Calcium arsenate 
Zinc arsenate 
Lead arsenate 
Aluminium stearate 
Binder and solvents 

Cuprous oxide 36.8 
Zinc oxide 3.7 
Mercurous orthoarsenate 7.0 
Calcium arsenate - 
Zinc arsenate - 
Lead arsenate - 
Aluminium stearate 2.5 
Binder and solvents 50.0 

Cuprous oxide 39.6 
Zinc oxide 3.9 
Mercurous orthoasenate 4.0 
Calcium arsenate 
Zinc arsenate - 
Lead arsenate - 
Aluminium stearate 2.5 
Binder and solvents 50.0 
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decreasing quantities (13, 10, 7 and 4 per cent) replacing Discussion 
equal weights of cuprous oxide. 

R~fs. 12, 13, 16-19 

Zinc oxide and aluminium stearate were used in all the 
formulations, ~h~ composition of the paints is shown i n  The values of fouling settlement registered after 3, 6, 9, 12, 15 

Table 4. and 20 months are shown in Table 5 and they are represented 
in Fig. I .  

The milling process was carried out for 24 hours, and the 
cuprous oxide was incorporated during the last three hours. 

Two coats of antifouling paint (average thickness between 
150 and 200 microns) were applied to sandblasted plates 
previously protected with a vinyl wash-primer, and three 
coats of a good performance anticorrosion paint, with 24 
hours between coat. The plates were placed on the experimen- 
tal raft for the seawater exposure tests in Mar del Plata's 
harbour, 48 hours after the application of the last coat of 
antifouling. Raft trials started in December 1973 (summer) 
and concluded in August 1975. 

The plates were observed at three monthly intervals. The 
merit rating of the paints during the test and the deterioration 
after a period of 20 months' exposure was evaluated, in 
accordance to the scale 0-5 shown in Table 5, and considered 
in previous  paper^'^^'^. 

A clear difference is observed between the results obtained 
during the first year of immersion and those obtained during 
the period between 12 and 20 months. 

In the first case, 14 paints (87 per cent of the samples) 
showed a good performance with fouling rates below I (rare), 
which is the maximum fouling fixation admissible in our 
scale of evaluation (paints with 80 per cent effectiveness). 
Only the samples X-2 and 2-2 with calcium arsenate (10 and 
4 per cent respectively) had a settlement between common 
and abundant. 

After one year's exposure a great difference can be observed 
in the bioactivity of the arsenate studied. At the end of the 
experiment (20 months) only the samples Y-l (mercurous 
orthoarsenate 7 per cent), X-4 (lead arsenate 10 per cent) and 
Y-4 (lead arsenate 7 per cent) fulfilled the requirements of 
the specification. 

Table 5 Fouling setrlement during the experimental period 
(Mar del Plata's harbour, 15-Xll-73115-VIII-75) 

Reinforcine Deeree of settlement after (+) 
Paints toxicant 

(%) 3 6 9 12 I5 20 
months months months months months months 

Mercurous orthoarsenate: 

W-1 13.0 0-1 I I 1 2-3 3 
X-l 10.0 0 0-1 0-1 0 - 1  2 2 
Y-l 7.0 0 0 0 0-1 1 1-2 
Z-I 4.0 0 0-1 0-1 I 2-3 3 

Calciun~ arsenate: 
W-2 13.0 0-1 I I 1 3 4  3 4  
X-2 10.0 0 0-1 1 3 4  3-4 3 4  
Y-2 7.0 0-1 0- 1 0-1 0-1 2-3 2-3 
2-2 4.0 0 0-1 0-1 1-2 2-3 3 

Zinc arsenate: 
W-3 13.0 0-1 1 1 1 3 4  3 4  
X-3 10.0 0 I I 1 2-3 3 
Y -3 7.0 0 0-1 0-1 0-1 1-2 1-2 
2-3 4.0 0-1 0-1 0-1 I 2 2-3 

Lead arsenate: 
W-4 13.0 0 - 1  1 I I 2 2 
X-4 10.0 0 0-1 0-1 0-1 I I 
Y -4 7.0 0-1 0-1 0-1 0-1 I I 
2-4 4.0 0 - 1  0-1 0-1 6 2 2 

(+) Degree of settlement: 0 Without fouling 
I Rare 
2 Common 
3 Very common 
4 Abundant 
5 Completely fouled 
The other are intermediate values. 
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h 12 ?I) I ,  I2 211 1, I ?  211 1, I? 211 I, 1 2  'lo 1, 12 20 h 1 2  20 6 1 2  20 

Fig. 1. Settlement of fouling after 3, 6, 9, 12, 15 and 20 months, for different arsenates and concentrations (experimental raft, 
Mar del Plata's harbour) 

Fig. 2. Samples with calcium arsenate (8). zinc arsenate (9) and lead arsenate (16) after 12 months 
immersion (concentration 13 per cent, settlement 1 in all cases) 

In the paints with calcium arsenate. the loss of efficiency is 
very important and the values of settlement increased very 
rapidly from 0-1 to 3-4 within a few months. This arsenate 
has a high solubility for the calcium (Ca2') as well as for the 
anion under the experimental conditions used in the labora- 
tory: a closed system with equilibrium between the solid and 
the solution16 (Table I). In artificial seawater, calcium chloride 
is produced (it has great affinity with water and forms 
several kinds of hydratest2 or autocomplexes). This fact was 
demonstrated by Noyest3 in his studies on the variation of 
the transport number with concentration. Although the 
binder limits the solubility of the pigments, calcium arsenate 
dissolves very quickly and the antifouling action is reduced 
to the main toxicant (Cu20) action alone. It has already been 
proved in previous raft trials that the action of the antifouling 
paints containing only cuprous oxide rarely last more than 
one year's immersion without deterioration and fouling 
settlement in Mar del Plata's harbour, due to the harshness 
of the environment, unless binders of lesser solubility have 
been used. 

The settlement on this plate reaches to 1-2 after 20 months. 
Zinc solubility in water and in sodium chloride solution is 
low (0.07 and 0.055 g/litre). In sodium chloride (pH 8.0 to 
8.2 is the normal value for uncontaminated sea water) it may 
form partially soluble complex halides with basic characteris- 
tics, whose general formulation is Zn(Hal),.4 Zn(OH), and 
Zn(Hal),.3 Zn(OH),I2. The insoluble portion of these com- 
plexes is formed by concentric layers where the normal salt 
and the hydroxide are superimposed. For this reason there is 
a diminution in the quantity of liberated zinc to act as the 
toxic substance. 

Mercurous orthoarsenate has shown a poorer performance 
in this series of experiments than those observed in previous 
raft trials. The exceptionally aggressive conditions of the 
harbour during the exposure must be mentionedlv. The 
best performance for the paints including this compound 
correspond to the sample Y-I, which had settlement 1 (rare) 
after 15 months and settlement 1-2(betweenrareand common) 
at the end of the trial. 

Zinc arsenate shows a fair performance (settlement 0-1) The solubility differences given in Tables 2 and 3 make 
after 12 months' immersion, and the sample having the best it possible to explain the greater toxicity shown by the 
results is that with 7 per cent of reinforcing toxicant (Y-3). mercurous arsenatecompared to arsenic trioxide and mercuric 
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Fig. 3. Samples with mercurous arsenate (17). calcium arsenate (18). 
Zinc arsenate (19) and lead arsenate (20) after 20 months immersion Fig. 5. with mercurous ar~enate (25). calcium arsenate (26) 

(concentration 10 per cent, settlement 0-1, I, and 0-1) zinc arsenate (27) and lead arsenate (28) after 12 months immersion' 
(concentration 4 per cent, settlement 0-1, 1-2, 1 and 1) 

Fig. 4. Samples with mercurous arsenate (21). calcium arsenate (22) 
zinc arsenate (23) and lead arsenate (24) after 12 months immersion' 

(concentration 7 per cent, settlement 0-1, 0-1, 1, and 0-1) 

oxide. Arsenic trioxide forms the chloride and it is dissolved 
very quickly; the arsenic as As3+ has toxic action only on cer- 
tain species. The mercuric oxide produces a high concentration 
of Hg2+ ions and the mercurous orthoarsenate is hydrolysed 
forming mercurous chloride and metallic mercury (both of 
them insoluble), because of its tendency to produce an 
oxidation-reduction action. These reactions may be expressed: 

The mercurous chloride and the metallic mercury remain 
insoluble, and in this condition they do not act as toxic 
substances. It is possible that the toxic action is due to the 
arsenate anion. 

Lead arsenate is the toxicant having the best bioactivity 
of all the arsenates tested. The four samples prepared had a 
settlement between 0-1 and 1, after an immersion period of 
15 months. Paints X-4 (10 per cent lead arsenate) and Y-4 
(7 per cent lead arsenate) had a settlement I (rare) after 
20 months, and for the other two samples (W-4 and 2-4) the 
settlement recorded was very slight (2, common). The differ- 
ences in the merit ratings for these samples are not significant. 

The small settlement observed in these paints between 12 
and 20 months shows that the dissolution of the toxicant is 
very slow and it is perfectly controlled by the matrix (soluble 
binder). There is a high probability that the main toxicant 
action was due to the arsenate and arsenite anions, considering 
that lead as Pb2 + is not very soluble. 



Manufacturersof HornbitanTiOz. Sachtolith, Lithopone. 
Blanc Fixe, Super White and Off White Barytes. 



Plastofarb and Union of Plastics and 
Paints Industry, Mikolow, Poland, 

offers the following export 
raw materials and products 
for paint and varnish 
production : 

-neutral and basic zinc yellow 

-chrome yellow 

-basic lead sulfate 

-ultramarine 

-phthalate varnish resins 

-wide range of various purpose varnishes 

-ship paints for all ship parts 

-varnish products: 

for the building industry 

for the wood and furniture industry 

for the motor industry 

-insulating varnishes for coils, wires and 
electrical equipment and various grades of 
heat resistant varnishes 

-wide range of anti-corrosion products for 
installations and painting structural steel 

-road marking paints. 

Exporter: 

ClECH 

Import and Export of Chemicals Ltd., 

Jasna 12, 00-950 Warszawa. Poland. 

Our representative in Great Britain: 

DALTRADE Ltd.. 

181-183 Warwick Road. 

London W14 8PU. 

\ 

NAN PA0 RESINS CHEMICAL CO., LTD. 
THE APPLICATION OF  N A N  P A 0  RESINS 

ADHESIVES FOR INDUSTRY 
For adhesion of assembled wood, architectural material, musical instrument. 
mosaic plywood, melamine plywood, cork, furniture, rigid plarric, rofr 
plastic, rigid glue, polyrone. nylon clorh, chemical fibre, polyurethane foam. 
metal. iron, bnrr, bronze. rlumlnium. vehicle, rerrel elecrrlcrl machinery. 
grinding machine, taps recorder, erc. 

ADHESIVES FOR INDUSTRIAL PACKING 
For adhesion of wooden trunk. paper care, plarric use. paper product, and 
sack making. glaze prper. P.V.C. sheer, waving carton, zlvmin8um box. 
container packing. metal foil, printed label. PVC to prper. 

FOR ARCHITECTURAL WATER-PROOF 
For water-proof of cement concrere roof, outride wrll, storehouse wrll. 
water-rower. arberror rile. chemical plmr, erc. 

FOR P A I N T  M A K I N G  INDUSTRY 
Raw material for waror, rolublo paint, inner and out printing. glossing the 
water soluble paint, prevent metal from staining etc. 

FOR CASTING M O L D  A N D  ELECTRICAL B U L B  INDUSTRY 
Sand carting mold. rrnd grinder, insulating board, oilless gear, core of 
melamins board, electric bulb, electric products etc. 

FOR S H O E  M A K I N G  INDUSTRY 
PVC shoes. leather shoes, cotton shoes. gentleman bwrr,  chemical leather 
boors etc. 

FOR LEATHER INDUSTRY 
For dyeing of leather rurfrce, treatment of leather grain side. 

FOR RESIN TREATMENT O F  TEXTILES 
For treatment of cotton, mm-made fibre. wool, nylon. synthetic fibre 
teroron, rayon erc. 

Plsars rend your enquiry to: 

131-I. SEC. 3. C H U N G  C H l N G  N. RD.. 

TAIPEI. T A I W A N .  R.O.C. TEL: (01) 5968l9l-S 

CABLE: " N A N P A 0 " T A l P E l  

TELEX: 21719 N A N P A O  



1977 (5) THE USE OF ARSENATES 167 

Fig. 6. Samples with lead arsenate 10 per cent (20), lead arsenate 7 per cent (24) and lead 
arsenate 4 per cent (28) after 20 months immersion in Mar del Plata's harbour (Argentina) 

(settlement I, I and 2 respectively) 

The curves shown in Fig. 1 suggest that the most adequate action is associated with the cation present and the metal 
concentration of reinforcing toxicant is 7 per cent in all cases regulates the velocity of dissolution. 
In Table 6 the ratio of dissolved arsenite/dissolved metal and 
dissolved arsenate/dissolved metal has been calculated, and 
it was established that the minimum values correspond to the 2. The most effective concentration is 7 per cent. This 
calcium arsenate and the maximum ones to lead arsenate. amount gives paints of good performance in raft trials during 
The degree of settlement after 20 months in the raft trials is 12 months in Mardel Plata's harbour, with all the arsenates 
in inverse ratio of these quantities. used. 

Table 6 Ratio of arsenafe and arsenite to metal 

Settlement after 20 AsOJ3-/metal A~O,~-/metal 
months' immersion ratio ratio 

Lead arsenate 1 2.20 
Mercurous orthoarsenate 1-2 1.33 
Zinc arsenate 1-2 1.09 
Calcium arsenate 2-3 0.15 

The toxic action of the arsenate anion (ASO,~-) is also 
corroborated by its affinity to the chemical groups of the 
proteins. The arsenate anion acts on the metabolic processes; 
it tends to combine with S H  groups, immobilising them'7s1w. 
A similar mechanism can be proposed to interpret the toxic 
activity of mercury and lead. 

Finally, it will be necessary to repeat some experiments 
with arsenates with the purpose of establishing the exact 
concentrations necessary to obtain the maximum reinforcing 
toxicant action, and to determine the most suitable character- 
istics of composition for the binder. 

3. The lead arsenate dispersed in a soluble binder (rosin 
WW/phenolic varnish) is the reinforcing toxicant which gives 
the best results. Paints with 10 per cent of this substance have 
only settlement 1 (rare) after 20 months' exposure. 

4. Mercurous orthoarsenate is the next best in efficiency. 
The sample with 7 per cent showed settlement 1 after 15 months 
and settlement 1-2 after 20 months. 

5. Zinc arsenate paints gave only 12 months' protection. 
During that period they did not show any appreciable settle- 
ment. 

It is also necessary to state that the presence of cuprous 6. Calcium arsenate is highly soluble and it is rapidly 
oxide in the formulations assures a general toxic actionand leached from the paint film, ~ 1 1  the samples fouled very 
permits the formulation of economical and effective anti- quickly after the first year. 
fouling compositions. The partial replacement of this sub- 
stance by more specific toxicants tends to provide long life [Received 4 October, 1976 

antifouling compositions. 
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Developments in electroplate coatings* 
By R. L. Nicolay 

Plascon-Evans Paints (Natal) Ltd., PO Box 1386, Durban 4000, South Africa 

Summary 

The process of electropainting is outlined with special reference to the use of auxilliary cathodes, ultra-filtration and biocidal action 
the situation within the Republic of South Africa. The advantages are discussed. 
and disadvantages of the process are d~scussed, as are the problems 
which can and do arise, with special reference to bacteriology, Some thoughts on the future of the process and variations thereof 
inaccessibility and "Faraday cages". Remedial methods such as are noted. 

Keywords 

Types and classes of coatings and allied products 

electrocoating 

Types and classes of structures or surfaces to be coated 

steel 

Raw materials-paint additives: 

biologically active agents 

bacteriocide 

Equipment primarily associated with applications 
of coatings and allied products 

electrocoating equipment 

Processes arrd rrrethod.v pr~marily a\.sociated with 
applrcarron of coarings and allirdprodrrc'ts 

electrodeposition 

Miscellaneous terms 

biodeterioration 

DBveloppements dans le domaine des peintures BlectrodBposables 

On trace les grand lignes du proctdt de peinturage par tlectro- mtthodes curatives, telles que I'emploi des cathodes auxiliares, de 
deposition, I'bgard particulier de la situation dans la Rtpublique I'ultrafiltration et des agents biocides. 
de I'Afrique du Sud. On discute les avantages et les inconvtnients 
du procedi et &dement, les probl&mes kventuels et rkels, en On mentionne quelques observations sur I'avenir du proctdt et 
particulier ceux qui sont entraints par les bacttries, la forme de ses variations. 
I'article &re peint, et les cages de Faraday. On discute les 

Entwicklungen auf dern Gebiet der Elektrotauchlackierung 

Zusammenfassung: 

Elektrotauchlackieren wird mit besonderem Bezug auf die Situation von Hilfskathoden, Ultrafiltration und biozide Massnahmen, 
innerhalb der Republik Siidafrika beschriehen. Vorteile und werden besprochen. 
Nachteile des Prozesses werden abgewogen, ebenso wie Probleme, 
welche auftreten konnten oder tatsachlich auftreten, wobei spezieller Bemerkungen werden auch iiber Gedanken hinsichtlich der Zukunft 
Bezug auf Bakteriologie, Unzuganglichkeit und "Faraday Kafige" des Verfahrens und Variationen desselben gemacht. 
genommen wird. Methoden zur Abhilfe, wie 2.B. die Verwendung 

Introduction 

Electropainting is, in fact, just what the word suggests- 
the application of a film of paint to a conductive substrate 
by means of a direct electric current. This current may be in 
the continuous form as  supplied by a full-wave rectifier or 
may be "chopped" by means of a rectifier and electronic 
switchgear into a pulsating so-called 'square wave' current. 
The latter method has been the subject of much discussion 
and controversy over the years and further reference will be 
made to it later in this paper. 

In addition to electropainting, the process is commonly 
called by several other names such as electrophoresis, 
E-coat, electrocoat etc. The term "electrophoresis" is popular- 
ly used in Europe, but is somewhat of a misnomer as the 
process also involves electrolysis, electro-coagulation and 
electro-endosmosis. Hence the wider term, electropainting, 
is preferred. 

The article or work-piece to be coated can be made the 
anode or the cathode in the system depending on the medium 
employed. These processes are often termed "anapboresis" 
and "cataphoresis" respectively, but in the author's opinion 
the same logic applies to the nomenclature as in the case with 
"electrophoresis". U p  to the present the vast majority of 
industrial application has been confined to anodic deposition 
for reasons which will be discussed later. In this paper the 
term "electropainting", except where otherwise specified, 
refers to anodic deposition. 

The components which comprise the electropaint con- 
centrate viz, resin(s), pigments, extenders, coupling solvents 
and so-called solubilising agents efc .  are in all cases dispersed 
in water to a non-volatile content of usually between 10 and 
20 per cent to provide the ready for use electropaint. 

The mechanism and process of electropainting 

Electropainting constitutes a self-limiting system. If a tank 
containing electropaint with a submerged cathode and anode 

*Presented at the Sixth National Symposium held jointly by the South African Division of OCCA and CSIR on 8 and 9 October 1976. 
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is considered, a t  the instant of switch-on, the only resistance 
between the electrodes is that of the electropaint itself result- 
ing in a large current flow. However, as  deposition occurs, 
an insulating film builds up on the anode causing a rapid 
drop in the current within the first 10 to 15 seconds as the 
resistance of this semi-porous coating increases. This slow 
film build-up continues for 60 to 90 seconds with a further 
gradual drop in current, and eventually only a small residual 
current flows. In other words, the system has now limited 
itself. This usually and desirably occurs when the film build 
has reached a thickness of some 25 microns, and it is due to 
this self-limitation that the process has the ability to coat 
hidden areas, in other words, exhibits the phenomenon of 
"throwing-power". Of course, the extent of this ability to 
coat hidden areas is also governed by other paint parameters 
especially that of conductivity. 

The reaction mechanism leading to the deposition of the 
relatively non-conductive coating on the anode may be 
demonstrated as follows:- 

2H+ + 20H- + H 2 0  + 0 + 2H+ + 2e- 
(Wafer soluble) RCOO- 
(Wafer insoluble) I RCOOH 

While this may indeed be an over simplification of the actual 
reactions involved, it does show what is probably the main 
sequence of events resulting in the coagulation on the sub- 
strate of a dense adherent acid resinous film, containing the 
entrained pigments etc., from the alkaline bath. This acid 
coating is no longer water soluble, which explains how it is 
possible in industry to wash the adhering "cream-coat", 
electropaint and pigments from the coated object by means 
of demineralised water and ulltrafiltrate sprays without 
causing damage to the electro-deposited film. Subsequent 
curing of the film is effected by stoving at a temperature in 
the order of 180°C for a period of usually 10 to 20 minutes. 
During the deposition process metal ions are released from 
the substrate and these catalyse the curing process. However, 
this is a mixed blessing as the release of these metallic ions 
also result in a disruption of the phosphate layer which, in 
practice, is almost universally deposited on the steel surface 
prior to electropainting. Such disruption lessens adhesion 
at the steel phosphate interface and also that most important 
property--corrosion resistance. An in-depth study of the 
depth of penetration, concentration and effects of this sub- 
strate ion release has been carried out, but it is felt that such 
detailed consideration is beyond the scope and purpose of 
this paper. 

It will be remembered that the discharge of hydroxyl ions 
a t  the anode resulted in the formation of water, oxygen and 
electrons with the consequential formation of excess protons. 
This release of gaseous oxygen affects the physical nature of 
the deposited film profoundly. The film is not a homogeneous 
mass but is a matrix occluding numerous oxygen bubbles, 
rather resembling an emulsion of oil in water or a sponge. 
Obviously, no bubble should be large enough to breach the 
film or a loss of protection and wet-film resistance must of 
necessity occur. When encountered in practice, such a large 
bubble formation is referred to as "gassing" and results 
in a poor rough coating. One cause of such excessive and 
large bubble formation is the use of too high an application 
voltage, that is, exceeding the rupture voltage of the system. 
It is here that the previously mentioned pulsating square- 
wave current plays a useful part. The author has deposited 
films from a single bath using firstly straight D.C. and then 
pulsating D.C. The voltages used were approaching rupture 
voltage of the system. Photomicrographs of sections cut from 
these films (when cured) clearly showed a much finer dis- 

persion of oxygen bubbles in the case of the film deposited 
using the pulsating current. A detailed and involved con- 
sideration of the factors involved in this observation gives a 
theoretical basis for the possible advantages which could be 
discussed, but let it suffice to say that of the three major tanks 
in the Republic of South Africa, two have the facility for 
using pulsating current and one of these two, situated 
outside Durban, has used this facility continuously for 
approximately five years. It is also, perhaps, of significance 
that this plant does not use secondary cathodes but relies on 
the throwing-power of the system to achieve the excellent 
penetration which is achieved. This method has also found 
some staunch support in Europe. 

In addition to the three large electropaint installations in the 
Republic of South Africa (automobile assembly industry) 
which range in capacity from approximately I50 to 200 metric 
tons, there are perhaps a dozen small plants, mostly asso- 
ciated with the manufacture of parts for the automotive 
industry. All of these plants operate the anodic deposition 
process. 

In concluding this section it is perhaps necessary to 
examine, very briefly, the process of cathodic deposition. 
Here the bath is acid, usually at a pH of five or less from which 
a basic coating is deposited. No  dissolution of the substrates 
occurs, but double the volume of hydrogen is evolved as in 
the corresponding anodic deposition. This inevitably means 
more porosity with consequential drop in insulation and 
reduced throwing-power. Baths are also of low conductivity. 
Without special catalysts, curing problems are inherent in 
the system. 

Advantages 

When it is considered that there are between 180 and 200 
major tanks in the world today engaged in the coating of 
motor-car bodies only, it becomes abundantly clear that 
electropainting must have something very definite to offer. 
An American manufacturer of, inter alia, grills and diffusers 
(intricately shaped work) says: 

"Electrocoating gives us a uniform film thickness with no sags 
or runs. Edges and hidden areas all receive an even coating. 
In addition, electrocoating the completely assembled product 
cuts down on handling, giving us a superior finish with 
increased production per man-hour". 

Generally this statement applies equally to the automotive 
industry. Further, paint-shops are certainly high fire-risk 
areas. Electropainting is a water-borne system and hence 
eliminates any fire hazard in this area of a paint-shop. Indeed, 
if needs be, the ready for use E-paint could be used to ex- 
tinguish a fire. 

Uniformity of film-build over the entire unit and coverage 
of inaccessible areas assures a corrosion resistance superior 
to that obtainable from other processes for the unit considered 
as a whole. Results from panels coated by other processes 
give good salt-spray test figures as good as, or indeed some- 
times better than, those obtained from electropainted panels. 
This, however, cannot be translated into complete unit 
performance because of the non-uniformity of build (com- 
pared with electrocoat) of such processes. After all, the film 
build at its thinnest point must be sufficient to pass the paint 
specification. A salt-spray cabinet to take complete units has 
been constructed by the assembly plant outside Durban and 
tests are carried out regularly. The cabinet is to A.S.T.M. 
Specification and the results obtained after 240 hours of 
salt-spray are certainly impressive. 
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The interiors of the box-sections in motor vehicles have 
always been difficult items to paint. This problem is effectively 
dealt with by electropainting providing: 

(a) that the design is such that the box-section can fill 
rapidly with electropaint on submersion in the tank. 
Of course, if the box-section is completely closed no 
electropaint can enter and there is no deposition. 
When the initial design of an article is made up with 
electropainting in view, this type of problem is largely 
obviated. Units designed with the requirements of 
electropainting fully considered are the norm in the 
motor vehicle industry today. Nevertheless, the occa- 
sional problem area does certainly arise; 

(b) that such areas are not over-screened from the cathodes 
forming the so-called "Faraday Cages". 

When filling problems occur they are usually easily over- 
come by enlargement of existing holes or cutting one or two 
additional suitably placed holes. In the event of electrical 
screening (Faraday cages) being inherent in the design of the 
unit, secondary or auxiliary cathodes may become necessary 
to ensure an adequate coating within the box-section. Such 
devices are in continuous use in the plant in Uitenhage with 
resulting excellent overall coverage. The auxiliary electrodes 
are simply extensions of the existing cathodes which can be 
suitably positioned. Quite simply, a busbar, running the 
length of the tank, is connected to the negative leg of the 
rectifier set-up. The busbar is fitted with a sliding "pick-up" 
to which are attached suitable insulated rods or frames which 
in turn are positioned where required. The auxiliary cathodes 
are placed in position immediately before entry into the 
electropaint tank and removed on exit from the tank prior 
to curing. Obviously additional labour costs are involved. 

The technique of electropainting lends itself admirably to 
automation. In these days of rising labour costs this is an 
advantage which cannot be taken lightly. 

Finally, it must be realised that the electrocoat follows the 
profile of the substrate exactly. A well finished metal surface 
properly phosphatised to meet all requirements provides the 
base for an electrocoat which is beautiful to behold, but any 
defect in the pretreatment shows up clearly, particularly 
such things as file and grinding marks--electropaint hides 
none of this. Hence it is difficult to enter this property on the 
credit or debit side-it depends on the metal finish and 
pretreatment. 

Disadvantages 

No process or technique is perfect and electropainting is no 
exception to this rule. One definite disadvantage is the high 
capital cost of installation. High ampere output transformers 
and rectifiers are expensive items, and since flow through 
resistances generate heat, heat exchangers and chilling units 
are required. An ultrafiltration plant is today regarded as an 
essential component to overcome carry-over wastage of 
electropaint and to control contamination of the tank itself, 
all this equipment is costly. 

Effiuent disposal can present a problem and tanks for 
coagulation of non-volatiles in the waste wash-off liquids are 
used. This has been largely reduced, indeed almost obviated, 
by the advent of efficient ultrafiltration installations. It has 
always been difficult to dispose of chromates. 

Also on the debit side is the fact that electropainting is a 
sophisticated electro-chemical process and as such, the bath 
requires more servicing, control and adjustment than does 
a dipping tank. 

Last, but assuredly not least in the relatively short list of 
disadvantages, are the ravages which result from uncontrolled 
bacterial infection. However, this problem is considered 
sufficiently important to warrant a heading of its own. 

Bacteriology 

Being a water-borne system, electropaint is patently prone to 
bacterial infection. Some fifteen varieties of gram-negative 
organisms have been identified at various times in the tank 
near Durban and occasionally gram-positive organisms of 
which the yeast, Candida Albicans, seems to be the most 
common. This could be the result of air-borne contamination 
from a large brewery in the vicinity but the same organism 
has also been found in the Uitenhage tank. Of the gram- 
negative organisms Proteus Vulgaris has been the one most 
commonly encountered in both of the above tanks. Its appear- 
ance does seem, from experience, to be associated with digging 
operations-soil moving-in proximity to the tank. But when 
what finds its way into an electropaint tank is considered, 
despite rigorous rules and inspection, via the units themselves, 
it is difficult to be dogmatic about other origins of infection. 
In this list are such things as Bantu beer containers, milk 
cartons, sandwiches, lunch-boxes, meat, bones, clothing as 
well as all the biologically harmless bric-a-brac associated 
with the assembly process. Since most tanks only have a 
thorough clean-out once a year, a very considerable amount 
of foreign material accumulates. This situation obviously 
necessitates careful and effective monitoring of the biological 
activity in the tank with additions of a suitable biocide when 
necessary. A suitable biocide may be described as one which 
is effective for protracted periods at a low concentration over 
a broad spectrum of bacteria and which has minimal effect 
on the process of electro-deposition in both the short and 
long term. For instance, biocides which release formaldehyde 
are effective and fine in the short term. However, in time, 
the aldehyde oxidises to formic acid with resultant severe 
interference with electro-deposition, of a similar nature to 
that caused by the bacteria. 

Since bacteria have the peculiar property of becoming 
resistant to a particular type of biocide by the evolution of 
mutants, it is necessary to use at least two or three biocides 
of known effectiveness, in sequence. Whilst this all seems very 
formidable, with experience, and given a close degree of 
co-operation between user and supplier, it becomes relatively 
simple to maintain proper biological control at sterile or 
near sterile conditions. In the author's experience, bacterial 
infection has presented by far the worst problem encountered 
in electropainting in the Republic of South Africa. This is 
probably true of other countries as well. It is also likely that on 
occasions tanks have been mined by bacterial action without 
the cause being diagnosed. This can easily happen as a result 
of improper sampling techniques. 

A further form of infection stems from the process of 
demineralising water. It is well known that the ionexchange 
resin beds provide fertile breeding grounds for bacteria. 
This is easily overcome by irradiating all D.M. water with 
ultra-violet light which is both cheap and virtually 100 per 
cent effective. Alternatively, but less wisely, biocidal action 
in the tank can be relied upon to destroy bacterial from this 
source. 
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A further potent weapon against the effects of bacterial 
infection has become available with the advent of improved 
ultrafiltration. To appreciate this, it is necessary to consider, 
very briefly, how the bacteria affect electropaint. In themselves 
they have no effect-but their metabolic products most 
decidedly do, in particular, the lower carboxyiic acids such 
as formic, acetic, propionic, butyric etc. Of course, if bacterial 
proliferation is allowed to continue too far, resin degradation 
and subsequent coagulation occurs. 

Ultrafiltration is a process whereby molecules of relatively 
low molecular weight, as compared with the macro-molecular 
resins, are "squeezed" out of the system via a membrane. 
Hence, inter alia, the anions resulting from bacterial action 
are removable from the tank. All three major tanks in the 
Republic of South Africa now have this facility, albeit 
probably more because of economic than technical considera- 
tions. The ultra-filtrate is used to rinse adhering electropaint 
from the units in stages and most of these washings are re- 
cycled into the tank, resulting in very considerable savings. 
These advances, technical and economic, have no doubt 
helped to consolidate the technique in industry. 

Future developments and variations 

The last six years have seen the establishment of three major 
and quite a number of smaller tanks in the Republic of 
South Africa, all based on anodic deposition. For reasons 
discussed, mainly as advantages, it does seem probable at 
least that this trend will continue. As yet but little penetration 
has been achieved outside of the automotive industry. There 

is undoubted scope for further ingress into other fields, 
especially that of domestic appliances. Hence, the advantages 
of the cathodic deposition process may out-weigh its inherent 
difficulties and find industrial application, ;s has happened 
to a limited extent in the U.S.A. Far reaching improvements 
can be anticipated in the chemistry of both systems. Indeed, 
only a brave man or a fool would be really dogmatic about 
which direction major industrial advance will take. 

Plant-wise it is difficult to envisage much major improve- 
ment. Innovations such as the "Vertak process" in which 
the work-piece is jigged vertically on a continuous conveyor, 
thus reducing the necessary tank volume, may well be exploi- 
ted. No doubt research will be directed a t  lessening energy 
requirements and/or the more efficient use of energy. 

Given normal economic conditions, coupled with normal 
progress and development, the process as a whole seems 
assured of a bright future in the coating of mass volume 
metallic articles. Furthermore, "one-coat finish coats" are 
being developed and used. Even metallics of this sort are 
applied industrially in the USA. 
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Liquid polybutadiene resins for surface coatings* 
B y  P. A u k e t t  and A. R.  Luxton  

Revertex Ltd., Temple Fields, Harlow, Essex CM20 2AH 

Summary 

Following a brief review of the various types of polymerisation Some of the features which make liquid polybutadienes of particular 
initiators which can be used for the production of liquid poly- interest to the surface coatings chemist are discussed in the context 
butadienec, one particular system based on the anionic initiator of the wide range of physical properties available from this initia- 
n-butyl lithium is studied in more depth. Emphasis is placed on the tor system, and their influence on the applications technology. 
parameters controlling such important physical properties as 
viscosity, microstructure. molecular weight, and molecular weight 
distribution. 

Keywords 

Raw materials for coatings: 

binders (resins, etc) 

polybutadiene 

Paint additives: 

catalysts, accelerators, inhibitors 

catalyst 
initiation 

Processes and methods primarily associated with 
manufacturing or synthesis 

polymerisation 

Properties, characteristics and conditions primarily 
associated with materials in general 

viscosity 

Les  r e s i n e s  p o l y b u t a d i e n e s  l i q u i d e s  d e s t i n b e s  a u x  r e v h t e m e n t s  d e  s u r f a c e  

Aprbs un bref apercu des divers types d'initiateur de polymtrisation Certains aspects des polybutadibnes liquides d'un interst aux 
qui peuvent ttre utilisCs au cours de la fabrication des polybu- chimistes de I'industrie de revstements de surface sont discutCs au 
tadibnes liquides, on considere plus profondement un systkme en point de vue de la gamme ttendue de caracttristiques physiques 
particulier, base sur I'initiateur anionique, le lithium t6tra n- de ces resines rendues par ce systeme d'initiation, et dgalement de 
butylique. On vise sur les paramktres qui exercent une influence leur influence sur la technologic de leur utilisation. 
dominante sur les caracteristiques importantes telles que la vis- 
cosite, la microstructure, le poids molkulaire, la repartition de 
poids moltculaire. 

F lus s ige  P o l y b u t a d i e n h a r z e  f u r  Lacke  

Zusammenfassung: 

Nach einer kurzen ubersicht iiber die verschiedenen Typen von Einige der Merkmale, welche flussige Polybutadiene besonders 
Polymerisationsinitiatoren, welche zur Erzeugung von flussigen interessant fur den Lackchemiker machen, werden im Zusammen- 
Polybutadienen eingesetzt werden konnen, wird ein System auf hang mit den zahlreichen, aus diesem Initiatorensystem resultieren- 
Basis eines anionischen Initiators n8utyllithium griindlicher den physikalischen Eigenschaften, und ihr Einfluss auf die Applika- 
untersucht. Die Parameter, welche wichtige physikalische Eigen- tionstechnologie besprochen. 
schaften, wie Viskositat, Mikrostruktur, Molekulargewicht und 
Molekulargewichtsverteilung kontrollieren, werden besonders 
betont. 

Introduction can vary from greater than 95 per cent total 1,4 (mainly 
cis-1,4) for Ziegler-Natta, up to 80 per cent trans- 1,4 for 

R&. 1-11 cationic, to the familiar 60 per cent trans- 1,4, 20 per cent 
cis- 1,4, 20 per cent vinyl 1,2 for the free radical systems. 

A wide selection of liquid, low molecular weight polybuta- Dependant upon the initiator, solvent etc., the anionic 
dienes both functional and non-functional are commercially Systems can yield microstructures varying between 90 per 
available'. They can be prepared using free radical2, ~ a t i o n i c , ~  cent to 90 per cent vinyl 

Ziegler-Natta4.S or anionic6-" polymerisation initiator 
systems and also by depolymerisation of high molecular The following sections describe two methods of preparing 
weight polybutadiene. The molecular architecture of the liquid polybutadienes using organo-lithium based anionic 
products is largely controlled by the method of preparation. initiator systems and the resultant properties of the poly- 
Free radical and cationic initiator systems yield branched butadienes. The wide choice of physical properties, coupled 
polymers, the latter system having a tendency to yield very with a high level of unsaturation leads to a wide range of 
broad molecular weight distributions, whereas anionic applications, particularly in the field of surface coatings. The 
systems yield predominantly linear polymers. Microstructure materials are marketed under the trademark 'Lithene'. 

*Presented at the Sixth National Symposium held jointly by the South African Division of JOCCA and CSIR in Port Elizabeth on 8 and9 
October, 1976. 
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Mechanism of polymerisation 

Lithene polybutadienes are prepared by two different 
mechanisms. 

(a) a 'telomerisation' system, originally developed by 
Lithium Corporation of which provides 
a very economic route to low molecular weight products 
and 

(b) the classical anionic "living polymer" technique. 

In both cases an organo-lithium initiator is used in con- 
junction with a promoter, since this class of initiator is 
soluble in hydrocarbon solvents and permits considerable 
variation of the polybutadiene microstructure. The necessity 
for two types of reaction mechanism is related to the cost of 
organo-lithium initiators, a factor which should become 
evident from the description of the mechanisms below. 

(A) Telomerisation Process. (Lithenes P, P-4 and A Series) 

The reaction scheme is outlined in Fig. 1. Butadiene is 
polymerised in toluene solvent using an initiator system 
comprising n-butyl lithium and a promoter. The toluene 
not only acts as solvent, but also as the "telogen" in step 
(c) whereby growing polymer chains are terminated by 
"transmetallation" to toluene with the formation of benzyl 
lithium. The benzyl lithium can initiate new chains (step (a) 
ii) and thus during polymerisation "dead" polymer is con- 
tinuously being formed and new chains initiated at the same 
rate. A small amount of initiator can, therefore, be used to 
produce a large quantity of polymer provided impurities 
such as water, air, etc., are excluded from the reaction. 

(ii) to modify the physical properties of the Lithene 
polymer. 

Favoured promoters for the telomerisation process are 
N,N,N',N'-tetramethylethylenediamine (TMEDA) and the 
alkali metal alkoxideslz e,g, sodium or potassium tertiary- 
butoxide. 

(B) "Living Polymer" Process (Lithene N and N4 Series) 

For the living polymer process, the mechanism of polymerisa- 
tion is similar to that shown in Fig. 1 with the omission of 
steps (c) and (a)(ii). That is, there is no transmetallation 
reaction between growing chains and toluene, and all initia- 
tion is from the n-butyl lithium. The chains all possess a 
butyl end group and the same growingchain is active through- 
out polymerisation. 

Dependent upon the physical properties required, the 
living polymer polymerisation can be carried out either in 
the presence or absence of a promoter. If toluene is used as 
solvent, the promoter has to be relatively weak (such as 
tetrahydrofuran, diethyl ether) and used at a level which 
minimises the possibility of transmetallation. Alternatively, 
a strong promoter can be used in conjunction with an inert 
solvent (such as benzene, cyclohexane). 

Polymerisation technique 

Polymerisation is carried out at atmospheric pressure under 
nitrogen, in a reactor equipped with a stirrer, temperature 
probe, butadiene inlet tube, and a chilled condenser. Buta- 
diene is added continuously at a controlled rate to the vig- 
orously stirred contents of the reactor. the polymerisation 

a) Initiation 
Promoter 

i) C4H9-Li + CHI = CH+H = CHI----> C4H9-CH2CH = CH CHz-Lid 
n-Butyl Lithium Butad~ene (Bd) Solvent 

Promoter 
ii) Ph CH,_L,i + Bd - > Ph CH,-Bd-Li+ 

Benzyl L ~ t h ~ i ~ m  Solvent 

b) Propagation 
Promoter 

Ph CH2-Bd-Lit + nBd -> PhCHz-Bd.+,-Li+ 

Promoter 
PhCH,-Bd.+,-Li+ -I- PhCH, --- > PhCH2-Bdn+,-H + PhCHz-Li 

Toluene Polybutadiene Regenerated 
Telomer Initiator 

,Fig. l.:Reaction mechanism for the preparation of polybutadienes using organo-lithium catalyst 

There are many possible "telogens" for the transmetallation. 
However, toluene, in the presence of a suitable promoter 
possesses a hydrogen atom of sufficient reactivity for adequate 
transmetallation rates at convenient polymerisation tempera- 
tures, coupled with the activity of benzyl lithium towards 
re-initiation of chains. Since the transmetallation reaction 
occurs several times during polymerisation, the vast majority 
of the polybutadiene chains possess a benzyl end group, 
hence the term "telomers". 

The presence of a promoter is necessary for two reasons: 

rates being sufficiently high to minimise reflux on the con- 
denser. The polybutadiene concentration in the reaction 
mixture varies from zero initially to a final value of 50-65 per 
cent by weight, accurate temperature control being maintained 
throughout polymerisation by external jacket cooling. All 
reagents are dried by treatment with Type 3A molecular 
sieve before polymerisation. 

Typical reaction conditions, dependent upon the ,grade 
being produced are: 

(a) initial n-butyl lithium concentrations, 0.044.2 moles/l 

(i) to increase the activity of the initiator system to both (b) pO1ymerisation temperatures' 5c1050C' 

polymerisation and transmetallation and (c) butadiene addition rates, 3-12 g/kg solvent/minute. 
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Following polymerisation, the initiator is deactivated, 
removed by precipitation and filtration. and the solvent 
removed by vacuum distillation to yield the colourless/pale 
yellow liquid polybutadiene. 

Molecular weight of Lithenes 

( A )  Mokcrrlar W e i ~ h t  Distrihutiotr ( M W D )  

The two polymerisation mechanisms described above result 
in liquid polybutadienes which differ in one major property, 
the MWD of the product. In the telomerisation process the 
transmetallation reaction can occur at any stage of chain 
growth, leading to a product with a statistical distribution of 
chain molecular weights. In the living polymer mechanism. 
the same chains are active throughout polymerisation and 
hence they all propagate to the same length, provided, the 
rate of initiation is not too slow relative to propagation, there 
is a uniform distribution of monomer through the reaction 
mixture and termination reactions are absent. 

The MWD of the two different types of Lithene products 
is illustrated by the two typical gel permeation chromato- 
grams shown in Fig. 2. For the telomer products, the MWD 
is usually in the range 1.5-2.2 dependent upon the telomer 
grade, and for a living polymer product 1.0-1.2. 

Fig. 2. Gel permeation chromatogramsof twodifferent MWD Lithenes 

All references to product molecular weight in this paper 
are number average values i.e. M,. 

( B )  Variation o f  Molecular W e i ~ h t  

In the telomerisation process, molecular weights can be varied 
within wide limits, independent of initiator concentration. 
The average molecular weight of the product is primarily 
controlled by the competition between propagation and 
termination by transmetallation to toluene. The major 
factors which control these competitive reactions are as 
follows: 

( i )  Pol~~merisation Temperature. As the polymerisation 
temperature is increased, the transmetallation reaction is 
increasingly favoured over propagation, and the average 
molecular weight of the product is decreased. Almost certain- 
ly, this is due to the activation energy for transmetallation 
being higher than that for propagation. The relationship 
between molecular weight and polymerisation temperature 
for the Lithene 'P' telomer system is shown in Fig. 3. 

( i i )  Butadierre Additiorr Rate. A high butadiene addition rate 
will result in a high "stationary state" concentration of 

l000L I I I I 
50 55 60 65 70 

POLYMERISATION TEMPERATURE. 'C  

Polymerisation Conditions: 
Initial n-Butyl Lithium 0.04 molesjl 
Solvent Toluene 
Molar ratio n-Butyl Lithium: potassium I-Butoxide 

1 :0.5 
Butadiene addition rate 13g/k solventjminute 
Final polymer concentration 60-65 % 

Fig. 3. Variation of molecular weight with polymerisation temperature 
for Lithene P series 

butadiene in the reaction mixture. The probability that a 
growing chain end will propagate with butadiene rather than 
transmetallate to toluene is increased, and therefore the 
average molecular weight is also increased. 

(i i i)  Ratio of tr-Butyl Lithium: Promoter. The competition 
between propagation and transmetallation is dependent 
upon the choice of promoter. For a given promoter, an 
increase in the ratio of n-butyl lithium: promoter reduces 
the rate of transmetallation relative to propagation and 
yields an increase in molecular weight. 

(iv)  Addition of Inert Solvent. An inert solvent is classed as 
one which will not undergo the transmetallation reaction. 
Dilution of toluene with inert solvent results in an increase 
of molecular weight by an analogous argument to ( i i )  above. 

For the living polymer process, it is evident from the reac- 
tion mechanism that the molecular weight of a polybutadiene 
prepared in this manner is independent of the factors ( i t ( iv )  
above. In this case, the molecular weight is a direct function 
of the ratio of the weight of butadiene polymerised to the 
number of moles of n-butyl lithium initiator. 

Microstructure of Lithene polybutadienes 

For a polybutadiene, the microstructure is defined by the 
relative proportions of cis-1.4, trans-1,4, vinyl-1.2, and cyclic 
saturated structures (Fig. 4). linked together in a random 
mannerI3 to form the polymer chain. In organo-lithium 
initiated polymerisations the microstructure can be varied 
between wide limits by a suitable choice of polymerisation 
solvent, temperature, and the initiator-promoter com- 
binat i~n. '~  

The latter possibility is the one most relevant to the mech- 
anisms under discussion. By a suitable choice of promoter 
and by variation of the ratio n-butyl lithium: promoter, 
the telomeric products can be prepared with an overall 1,4 
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( I )  vinyl I, 2: P-CH'-FH-P' (A) Molcculur Weixht u~rrl MWD 
CH=CH, 

P-CH, 

Trans I, 4: L n - c H  

CH.-P, 

P-CH, P 
i ,  CH-CH 

(4) Cyclic: , i CHVn CH 

'$' 
CH-CH, 

P-Cp, ,CH,-P, 

or: CH-CH i i 
cy, ;n. 

CH- CH 

For a given microstructure the bulk viscosity of a liquid 
polybutiadene is very dependent upon molecular weight. 
Furthermore, for the same average molecular weight and 
microstructure, the bulk viscosity of a narrow MWD living 
polymer type product is considerably lower than the telomeric 
products which possess a broad MWD. 

These effects are illustrated in Figs. 5 and 6 for the telomer 
and living polymer products respectively. 

Fig. 4. The microstructure of polybutadienes i 
content in the range 30-75 per cent and the living polymer 
products between 10-85 per cent. For both product types, 
the ratio of cis-1,4: trans-1,4 remains virtually constant at 
approximately 40:60, irrespective of vinyl-1,2 or cyclic 
structure content.'' 

Cyclic saturated structures are formed when strong chelat- $ ing promoters (such as TMEDA) are employed, and probably 
arise by metallation of a vinyl or 1,4 double bond by an 

+ 

active chain end via a "back-biting" reaction. It may be LII yl 

coincidental that the strong promoters yield a high vinyl-1,2 g content and therefore likelihood of blocking of 1,2 units, 
but the structure shown in Fig. 4 could arise from a laddering > + - 
reaction of adjacent vinyl-1,2 units. However, other structures 

LA 

are po~sible. '~ 
8 
- 
> 

As will be shown, the microstructure of a polybutadiene Y J 

can have a profound influence on the physical and hence 3 m 

application properties. Typical microstructures are given 
in Table 1. 

Viscositv of Lithene polybutadienes I 
1 I I I I I 

The bulk viscosity of a liquid polybutadiene is controlled by 20 30 40 50 60 
(AVERAGE MOLECULAR W E I G H T ) *  

three main parameters, the average molecular weight, MWD, 
and microstructure. Fig. 5. Viscosity vs molecular weight for Lithene telomers 

Table I 
Typical properties of Litlierie liq~rkl poly~iiers of l )~~ta~ / ie~ ie  

Approx. Bulk Viscosity Microstructure Polybutadiene (%,) Flash Solvent 
Lithene Molecular in Poise Point Density Content 
Grade Weight C.0.C. (g/ml) (wt. %) 

(d,,) 25°C 50°C Vinyl 1.2 Trans l,4 Cis 1.4 Cyclic ("C) 

A)  Telorner Grades 
PL 900 
PM 1,300 
PH 2,600 
PM-4 1,500 
PH-4 3,400 
AL 1,000 
AM 1,300 
AH 1,800 

B) Living Polymer. Crudes 
N5,000 4,500 
N4-5,000 5,000 
N4-10,000 10,000 

150 
170 

NONE 
NONE 
NONE 

186 
NONE 
NONE 

40-50 3040 15-25 - NONE 0.89 > 1 
15-25 45-55 25-35 - NONE 0.89 * 1 
15-25 45-55 25-35 - NONE 0.89 > 2 
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Fig. 6. Viscosity vs molecular weight for Lithene living polymer grades 

( B )  Microsfrucfure 

For a given average molecular weight and MWD, the bulk 
viscosity of a liquid polybutadiene decreases as the total 1,4 
content increases at the expense of either vinyl-1,2 or cyclic 
microstructure (Figs. 5 and 6 ) .  It should be noted that the 
reverse situation can apply when solution viscosities are 
being considered. 

The bulk viscosity of a liquid polybutadiene decreases 
rapidly with an increase in temperature as illustrated in 
Table I .  The higher vinyl-1.2 microstructures show a more 
rapid change in viscosity with temperature than the higher 
1,4 products. 

A list of typical properties for some Lithene polybutadienes 
is given in Table 1. However, it should be. emphasised that the 
versatility of these polymerisation processes makes "tailor- 
making" of polybutadienes for specific applications a viable 
proposition. Although only homopolybutadienes have been 
considered here, it is also possible to produce copolymers 
with monomers such as styrene or alpha-methylstyrene. 

The properties and applications of liquid 
polybutadiene resins 

Introduction 

All liquid polybutadienes are characterised by two outstanding 
features: 

(1) they are highly unsaturated and therefore reactive to 
oxygen. They will cure in thin films by autoxidation 
during baking or, when metallic driers are added, at 
room temperature. The iodine number of the polymer 
is approximately 45kons ide rab ly  greater than that 
of common natural drying oils (linseed and soya bean 
oils have iodine numbers of about 175 and 133 respec- 
tively). Hence, depending on their molecular weight 
and microstructure, they generally cure much more 
rapidly than the natural oils. 

(2) they possess a hydrocarbon backbone which renders 
them highly resistant to hydrolysis and other chemical 
attack. This is to be contrasted with the sensitive nature 
of ester and amide linkages found in polymers pre- 
pared by condensation reactions. Indeed, the out- 
standing water resistance of the polymers provides 
excellent corrosion resistance when they are employed 
as metal primers. Maleinised polybutadienes in electro- 
deposited paints in the automobile industry have set a 
new standard of excellence and are rapidly gaining in 
their already widespread acceptance. 

These two features make them worthy of more detailed 
investigation by the surface coating chemist for use in a wide 
range of applications. 

The range of polybutadiene polymers 

As mentioned earlier, a wide variety of liquid polybutadiene 
resins is available from the different polymerisation methods. 
They vary with regard to: 

(a) Molecular weight-the polymers span the range 750- 
10,000 and for a fixed microstructure and molecular 
weight distribution an increase in molecular weight 
gives a corresponding increase in both the rate of auto- 
xidation and the flexibility of the cured film. 

(b) Microstructure-the polymers span the range 90 per 
cent 1,4 content to 90 per cent 1,2 content, with an 
increase in 1,4 content giving a corresponding increase 
in both rate of autoxidation and flexibility of the 
cured film. 

(c) Viscosity-depending on molecular weight and micro- 
structure, the viscosities vary from 1 to 30,000 poise. 
The viscosity obviously limits the choice of polymer 
consistent with the required application viscosity of a 
coating material. 

The Lithene range of products prepared with organo- 
lithium catalysts are perhaps of greatest interest to the surface 
coating chemist, since they cover a wider range of the 
properties than products from any other catalyst system. 

Lithenes are available 

- across the full range of molecular weights 750-10,000 

- with microstructures from 10 to 85 per cent 1,4 content 

- with viscosities from 1 to 400 poise. 

Thus, they provide a product range on which coatings can 
be designed having the: 

- optimum rate of cure 

- required film flexibility 

- correct applicational viscosity 

by the correct choice of polymer with regard to molecular 
weight and microstructure. 

Air drying properties of Lithenes 

The air drying performance of the more reactive polymers is 
compared with simple natural drying oils in Table 2. 
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Tabk 2 
Air-drying properties of Lithene polymers compared to natural drying oils 

Viscositv* (Gardner fhnursl Hardness*** 

Refined Linseed Oil - A 0.75 5- 5 17 100 

Refined Soya Oil 

Tung Oil 

Linseed Stand 011 - A 100 6 4 4  9 200 + 
-- - 

Lithene N-5,000 4,600 44 72 1 - 4 8 900 + 
Lithene N4-5,000 5,500 25 67 1 - 2.5 7 700 1 

Lithene N4-10,000 10,000 20 336 1 - 1.5 2.5 900 1- 

Lithene PH-4 3,500 28 128 1 - 2.5 5 800 1 

*Determined at 25'C, unless otherwise stated. Film Thickness 1.5 x inches. 
**Samoles contained 0.06 wt. O/. Cobalt drier. 

***Determined after ageing for72 hours at 20°C. 
Table 3 

Air drying properties of Lithenelnatural drying oil blend.7 

Drying Time at 2OC2C* 
LitheneINatural Drying Viscosity Colour BK Recorder Hardnesst 

Oil Blend Blend Ratio at 50°C (Gardner Scale) (hours) (B.S. Scratch Resistance) 
(Poise) 

Set Hard 

PH-41Varnish Linseed Oil 40160 3.0 

PH-4lTung Oil 40160 6.5 

N-5,000/Tung Oil 40160 4.5 

PH-4/Soya Oil 60140 10.0 

N-5,00O/Soya Oil 60140 4.5 

N4-5,00O/Soya Oil 60140 5.0 

N4-10,00O/Soya Oil 60140 18 

*Samples contained 0.06 wt. % Cobalt drier. 
tDetermined after ageing for 72 houn at 20%. 

The results are in accordance with the observations made 
earlier regarding the influence of molecular weight and 
microstructure on rate of autoxidation. Furthermore, they 
show the Lithenes to give harder films and improved colour. 

Lithenes are generally compatible with natural drying oils 
(except blown oils) and optimum performance and applica- 
tional viscosity may be achieved by a blend. The air drying 
performance of several of such blends is shown in Table 3. 
The performance of the natural oil is improved by the addition 
of Lithene and the following extra features are observed: 

(a) film hardness and final colour are improved 

(b) a range of film flexibilities can be obtained by blending 
(c) a range of applicational viscosities is obtained. 

Flexibility of stoved films of Lithene resins 

The flexibilities of stoved films of some Lithene polymers have 
been tested and the results shown in Table 4. The results 
confirm the earlier statement that flexibility increases both 

2 - 5 6 700t  

Film Thickness 1.5 x inches. 

with molecular weight and 1.4 microstructure. The effect 
is combined with a decrease in film hardness. 

Cooking of Lithenes and Lithenelnatural drying 
oil blends to produce stand oils 

Lithene polymers can readily be polymerised thermally by 
cooking at temperatures up to 200°C without gelation to 
produce high viscosity stand oils. 

Similarly, stand oils can be prepared from blends of Lithene 
with natural drying oils. Details of the preparation and 
properties of stand oils made from natural drying oils and 
blends with Lithene N-5000 are shown in Table 5. The 
results again confirm the advantages derived from Lithene 
with regard to colour and rate of air drying; furthermore, the 
following advantages are obtained: 

(a) the rate of bodying is increased, thus permitting lower 
process temperatures and/or shorter process times. 

(b) the acid value of the stand oil is very much lower than 
with the natural drying oil alone. This is an advantage 
where the application involves reactive pigments. 



1977 (5) LIQUID POLYBUTADIENE RESINS FOR SURFACE COATINGS 

Table 4 
Film~7exibilities of stoved Lithene polymers 

Sample 

Lithene PM 
Lithene PM-4 
Lithene N-5,000 
Lithene N4-5,000 

Approx. Vinyl 1,2 
Molecular Content 

Weight (%) 

Impact Test 
(Force in inch vounds 

required to crack film to 
allow copper to deposit) 
30'1180°C 45'11 80°C 

Mandrel Test 
(Distance from narrow 

end to first deposit 
of copper-ma. 5cm) 

30'1 180°C 45'11 80°C 

80 20 
slight slight 

deposit deposit 

3 5 
2.5 4 
2.5 3 

Trace I 

Scratch 
Hardness 
(grams) 

30'/180°C 45'/180°C 

Films were laid and cured on standard mild steel plates. Film Thickness 0.7 x inches. 
Cracking of the film was detected by painting with acidified copper sulphate solution. 

Table 5 
Preparation andproperties of stand oils prepared from natural drying oils with Lifhene N-5000 

Initial Process Final Acid Colour Drying Time at 20°Ct 
Sample Blend Ratio Viscosity Time* Viscosity Value (Gardner BK Recorder (hours) 

(Poise at (hours) (Poi? at (mg Scale) 
25°C) 25 C) KOHIg) Set Hard 

Refined Linseed Stand Oil - 0.75 C 24 ca30 6-7 6 5 6.5 
Refined Soya Stand Oil - 0.75 C 24 ca30 6 7  6 8 18 
N-5,000lRefined Soya 30170 3.5 19 30.5 0.6 3 f  4.5 6 

Stand Oil 
N-5,00012 poise Soya 30170 7.5 21 30.0 5.3 4 3.5 6.5 

Stand Oil 
N-5,000/Varnish Linseed Oil 30170 3.0 12 30.0 0.9 3 + 3.0 5.0 
N-5,000/Raw Wood Oil/ 30/30/70 8.5 4 150 2.0 5 f  5.0 7.5 

Varnish Linseed Oil 

*Process conditions: Heated to 250°C with stirring, under nitrogen for time stated. Film Thickness 1.5 x 10-Ynches. 
tSamples contained 0.06 wt. % Cobalt drier. 

The results shown refer only to blends with Lithene 
N-5000, but similar results would be anticipated for the 
other Lithenes described earlier. 

As has been shown, many Lithene grades (either alone, in 
combination with natural drying oils, or combined with 
natural drying oils in a stand oil) give air drying rates com- 
parable with, or considerably better than, most alkyd resins. 
Thus, they could serve as binders for fast drying interior 
and exterior paints. However, as the polybutadiene content 
in the resin system increases, so too does the tendency to 
chalking and vellowine in comoarison to the basic natural 

As has been seen earlier, some of the more reactive Lithenes 
have drying rates comparable with alkyds. E.g. Lithene 
N4-5000 surface dries in 2.5 hours and becomes hard in 
about 7 hours. This resin has a bulk viscosity of about 40 
poise at 25°C and a 2 poise viscosity in white spirit at 66 per 
cent solids. In this respect, it is superior to most oil modified 
drying alkyds; a glance in a resin manual will show most 
alkyds give the same viscosity at only 40-50 per cent. Thus, 
in a given PVCl paint recipe, the Lithene as binder would 
give a higher solids product than most alkyds of comparable 
performance. 

- .  - 
drying oil. As a consequence, the advantages of the polybu- 
tadiene are best realised in highly pigmented Lithems may also be used in water borne-systems by way 

systems or in undercoats, Thus, they are ideal for fast-drying of the maleinisation of the polymers. Polymers UP to a molecu- 

primers and undercoats, especially in the rust protection lar weight of 5000 can be maleinised without fear of gelation 

of metal. to a low free acid value. At a ratio of Lithene: maleic anhyd- 
ride 80:20, the polymers after half esterification and neutra- 

High solids and water-borne coatings 
lisation become completely water soluble. However, in the 
absence of a co-solvent, the viscosity/solids relationship of 
such systems is very unfavourable and in practice, a small 

Pressure to reduce the use of organic solvents continues to quantity of a suitable polar solvent such as isobutanol is 

be exerted on the surface coating by pollution added to achieve workable viscosities. This also improves 

control agencies and by the continually rising price of such the wetting out of surfaces, especially when coating metal. 

solvents. Accordingly, in recent years, interest has increased 
tremendously in both high solids and water-borne coatings. A recipe is shown in Table 6 for the preparation of a 90:10 
Liquid polybutadienes lend themselves admirably to these Lithene: maleic anhydride adduct which is soluble in an 
systems. isobutanollwater vehicle. 
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Such a product is suitable for: 

(a) a can coating lacquer, 

(b) a dip or  spray metal primer, 

(c) a paint for electro-deposition. 

(d) a one-coat metal coating when in combination with 
another water-soluble resin such as a melamine. 

Tahle 6 

Preparation of an isohvfanol/water-soluble Litherre resin 
- 

Parts by weight 

Lithene N4-5000 240 

Anti-gelation additive 1.2 

Reflux aid (Xylene) 7.2 

Maleic anhydride 26.6 

Heat for 41 hours at 190 C under 
nitrogen, then cool to 8OC, then add 

Methanol 13.1 

Gently reflux at 80°C for I hour, cool. 
then let down with 

lsobutanol 108 

Product: TSC 70 $/, 
Lithene: MAH 90:lO 
Viscosity 42 
(noise at 25°C) 

Afler the add~tton of an appropriate base. e . ~ .  anmionla or tr~cthyl- 
amlne. the product is infin~tely reducible hith uater. 

Alkyd resins based on polybutadiene resins 

Possibly the most exciting potential for polybutadiene resins 
in surface coatings has yet to  be fully explored. This is their 
combination into alkyd resins, where the maleinised polymer 
may be used as a partial replacement for the fatty acid 
component. The work so  far has shown that products with 
substantially quicker drying and better water and chemical 
resistance can be produced. Because the Lithene range 
provides a wide choice of molecular weights and micro- 
structure, Lithene modified alkyds can be prepared to give 
a similarly widechoice of film flexibility. A typical formulation 
for the inclusion of Lithene in a n  alkyd is shown in Table 7. 
Long term tests so  far indicate that 20-30 per cent of the 
natural fatty acid may be replaced by polybutadiene without 
any significant change in the weathering resistance, when 
the alkyd is used for exterior paints. 

Tahle 7 
P~eparatiorr of arr alkyrl resin from a Litlrenejnatrrval ~lryitrg oil bkrrd - 

Recipe: 
Refined soya bean oil 
Pentaerythritol 
4 % Cobalt Naphthenate 
Lithene PM:MAH adduct (100:7) 
Xylene 5$ } B 

Mixture A was heated to 245°C for I hour under reflux in an 
inert atmosphere. Mixture B was then added and the whole heated, 
with agitation. for 6 hours at 230-250°C: water war removed by 
azeotro~ic distillation. After removal of solvent the moduct had 
the following properties: 

Viscosity at 25°C 28 poise 
Colour (Gardner scale) 5 - 
Acid Value 2.0 mg KOH/g 
Drying time-B.K. Recorder SET 2.5 hours 

HARD 5.0 hours 
The resin dried to give a very hard flexible film with high colour 
and high gloss; chemical resistance was excellent. 

In undercoats and primers, the use of higher levels appears 
to be possible. As metal primers, such alkyds have been 
shown to  offer considerable improvements in corrosion 
resistance. 

Conclusion 

As a conclusion, it can be said that the physical and chemical 
properties of liquid polybutadienes make them suitable for a 
wide range of surface coating applications. Of the poly- 
merisation techniques available, that using organo-lithium 
catalyst oHers the greatest range of molecular weights and 
microstructures which are the major influences in determining: 

( I )  coating viscosities; (2) drying characteristics; (3) final 
film properties. 

[Recc,ived 24 September, 1976 
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Next month's issue 
The Honorary Editor has accepted the following papers for publication, and they are expected to  appear in the June issue of 
the Journal: 

Test methods used for the evaluation of powder coatings based on epoxy resins by C. H. J. Klaven 

The effect of oxidative coordination drier systems on film properties by D. J .  Love 

Steel cleaning standards - a case for their reappraisal by A. N. MrKclvie 

The integration of the protection function when building a ship by J. 0. Jemitus and A. N. MrKelvk 
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Exhibitors from 16 countries 
Visitors from 50 countries 
The Twenty-Ninth Annual Technical Exhibi- 
tion (OCCA-29) o f  the O i l  and Colour 
Chemists' Association was held at Alexandra 
Palace, London N22, from 22-25 March, 
1977, and was one of the most successful in  
attracting overseas exhihitors and visitors. 

Represented as direct Exh~bitors were 
companies from I 6  countries: 

Austria, Belgium, Denmark, East 
Germany, Holland. Hungary, Italy. 
Norway, Poland, Romania, Spain, Sweden. 
Switzerland, United Kingdom. USA, West 
Germany. Many other overseas organisa- 
tions showing in conjunction with other 
companies were included among niorc 
than 100 nanies mentioned in the Oficial 
Guide to the Exhibition. 

Once more, this year, interpreters were 
available at the Information Centre to 
help both Exhibitors and visitors, and 
their services were in constant demand. 

The international forum for 
display and discussion in the 
surface coatings industries 

The motif for the Exhibition, designed 
by Robert Hamblin. drew attention to 
the niany parts o f  the world fro111 which 
Exhibitors and visitors came to the Exhibi- 
tlon by using inward pointing arrows, 
which in turn form outward po~nting 
arrows between them to symbolise the 
subsequent spreading o f  knowledge o f  
technical development in the industries. 

The crowd puller! 

Admissions o f  10000 were recorded 
and visitors were known to have comc 
to OCCA-29 from 50 countries. 

Many Exhibitors expressed their 
appreciation o f  the advantages of holding 
the exhibition at Alexandra Palace un- 
l~niited free narkinc for cars. restaurant . . 
hc~ltt~es. ;I cnfcter~a and tuo  Ilcen\cd bar\. 
all cnt~rr ly  at the cI~\puc;~l of the Lxh~h~t lon.  
I n  add~t~un,  for \t\ltors travulllng on the 
London Underground the Association 
ran a free bus shuttle service to and from 
Turnpike Lane station on the Piccadilly 
Line, which, i t  is hoped, will extend all 
the way to Meathrow Airport in  t imf for  
next year's Exhibition. As the weather 
was fine for most o f  the days, many visitors 
were able to enjoy a walk along the South 
Terrace and were able to view the Palace 
grounds where spring Rowers were begin- 
ning to come into evidence on the slopes. 

182 

E X H I B I T I O N  R E V I E W  

OCCA-29 AN OUTSTANDING 
SUCCESS ! 

An innovation, welcomed by Exhibitors 
at OCCA-29, wa$ the opportunity for 
Exhibitors to serve alcoholic refresli~ncnts 
on their Stands i f  they desired; Inany 
smaller Exhibitors in particular appreciated 
this as it allowed their personnel to remain 
on their Stand.; throughout the Exhibition. 

On the opening day o f  the Exhibition 
a buffet luncheon was held for principal 
officers of other societies and special 
guests, including a party from the House 
of Comn~ons, and In the afternoon the 
Exhibition C<)mmtttee gave them a con- 
ducted tour o f  111.: Stands. 

"1 am pleased lo  report that from our point 
of view the Exhibition was an unqualified 
success." 

Reports coming in from Exhibitors 
indicate that from their point of  view 
the Exhibition was an outstanding success. 
For example. one Exhibitor has reported 
that by the end of th: third day he had 
conducted 300 in-depth interviews on his 
Stand: anothcr reported that he had taken 
as many cnquiries on the lirst day as he 
had anticipatcd for thc whole Exhibition: 
and yet another mentioned 200 useful 
contacts on one day alone! Many 

Exhibitors had to call back to their office\ 
to get reinfc)rcements to cope with thc 
rush on their Stands. 

A new exhibitor writes "1 think you 
would like to know that this was, without 
douht, the most successful exhibition in 
which we have ever narticioated: the interest . . 
wa* absolutelv enormous. . . . We hare 
$imply never known anvthing like it." 

As a result o f  participation in 1111s 
years Exli~bition, many Companies havc 
asked i f  larger sites can bc allocated to 
them, and ii number o f  requests havc 
already been received from companic.. 
who were not able to exhibit at OCCA-2'). 

The cost effective Exhibition 

Arrangements have now been made for 
OCCA-30, which wil l  be held at Alexandra 
Palace from 18-21 Apri l  1978. Inv~tations 
to Exhibit will be despatched in May 
1977 and the allocation o f  stand space 
will takc place in Octobcr 1977. Any 
company w ~ s h ~ n g  to have dctails of  OCCA- 
30 should wrlte to the Director &Secretary 
of the Association. M r  R.H.Hamblin, at 
the address on the Contents page. 

,\view ofthe Isfornmation C'cntrc;~l thr E\hil~i l ion with oneof the t w o  \r;~lingarea\ in front of il 
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The Exhibitloll Conmiittee and their guests before the tour o f  the Exhlbltion: 

1. Ted Garrett, MP: 2. D r  J Edwards, Pres., In5titute o f  Metal Finishing; 3. D r  H R Hamburg, Hon. Treasurer. OCCA; 4. H Rose, Pres., 
Paintmakers Assoc.; 5. A T S Rudram, President. OCCA: h. D r  S Wernick. OBE, Hon, Scc. Genl., Institute o f  Metal Finishing; 7. A 
McLean, President-Designate, OCCA; 8. S R Finn. Hon. Ed~tor, OCCA; 9. G Burrell, Cha~rman, Brltish Colour Makers' Assoc.; 10. F 
Sowerbutts. Exh. Comnl~e. OCCA: I I. C G Salt, National Westminster Bank; 12. Ray Mawby, MP; 13. Lt  Cdr C Powell RN, Sec., 
Parliamentary & Scientlhc Cornrnee.; 14. J Atklnson. President-Elect, Society o f  Dyers & Colour~sts; 15. C N Flnlay, Hon. Res. & Dev.. 
Off.: OCCA; .16. Slr Ralph Perring. Bt, JP. Worshipful Company o f  Painter Stainers; 17. David Crouch, MP: 18. V Vohralik, Chairman, 
Brltlsh Adhesives Manufzicturcrs' Ahsoc.: 19. H C Worsdall, Exh. Cornmec., OCCA; 20. D r  P Bosworth, Se:., British Adhesive Manufacturers' 
Assoc.: 21. I3 Roocock. Pres. Rriti.;h Resin ManuPacturers' Assoc.; 22. L Bilefield, Sec., Paintmakers Assoc.; 23. J N Ratclitfc. Sec. Genl., 
Plastics & Rubber Institute; 24. D r  M Tordoll', Gen. Scc.. Society o f  Dyers & Colourists: 25. J T Tooke-Kirby, Exh. Comniee., OCCA; 
26. J Arendt. Res. Director, Pain! Research Assoc..; 27. R H W RoR; 28. R T Bowes. Pres.. Society o f  Br~ti.;h Printing Ink Manufacturers; 
29. R H Hamblin, Director & Scc., OCCA; 30. C Sweetr, Worshipful Company o f  Palliter Stainers. 
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All photographs with the exception of some on page 193, were taken by the Exhibition Official Photographer. 

RON LUCAS PHOTOGRAPHY. 



1977 (5) N O T t S  A N D  NEWS 

Exhibition Report 1977 Chemical intermediates 

Additives, driers, surfactants and hardening agents * Chemical intermediates * Extenders, 
fillers and matting agents * Laboratory apparatus and testing equipment * Manufacturing 
equipment, drums etc. * Oils and fatty acids * Pigments * Resins-acrylic, alkyd, amino, 
emulsion and water-based. epoxy, pnlyestcr, polyurethane * Solvents and plasticisers * 
Technical journals and services. 

Additives, driers, surfactants 
and hardening agents 

A.B.M. CHEMICALS LTD. exhibited 
its range o f  photosensitiscrs and photo- 
initiators which include the Clarrrre 
series o f  benzoin cthcrs available in 
powder or liquid form. Pigmented systems 
sensitised to U V  light by bcnzil or benzoin 
were displayed. The So1rnrrirr.s and Pcrror~es 
are emulsifying agcnts for use in emulsion 
polymcrisation. Also shown was Glokill, 
a biocidc for polymer based coatings, 
Catafor CA, an additive for electrostatic 
spray coatings, Carufor POW to improve 
the spraying properties o f  electrostatic 
powdcr coatings and a range o f  Glokerrr 
waxes to improve the hardness and scuff 
resistance and to improve the salt spray 
resistance o f  paint systcmc 

ALBRICHT A N D  WILSON L T D  
showed tlie new auueous nlement d~s- 
persant Orrpirr:~~l APD and' range o f  
pigment dispersants bascd on the sodium 
salts o f  a polynicr o f  malcic anhydridc 
and di-isobutylene. Also available is a 
series o f  anionic, cationic and nonionic 
curfactants for use In laticcs. emulsion 
polymers, paintc and inks. Tributyl t in 
oxide and other organotin compounds are 
available for use as h~ngicidcs. 

ANCHOR C H E M I C A L  CO. L T D  
showed the latest additions to the Arrcarriirlc 
500 range o f  aniido-amines for epoxy 
curing agents suitable for solvent-free 
coatings, flooring, concrete rcpairs and 
crack injection compounds. The latest 
developments in the field o f  water-dis- 
persible and under water curing epoxy 
systems were also shown, which include 
three modified cylco aliphatic epoxy 
curing agents. Developnrerrf Crrring Agenf 
1693 has excellent colour stabilitv. low 
\~\cocity and good chetn~ci~l rcc~ct:~ncc. 
I t  15 rccomnien(led ior h~gh-hu~ld \)$tern5 
16811 and 1704 ollcr lou \ ~ \ c o \ ~ t y .  c\:ellcnt 
chemical resistance and cure under adverse 
conditions. They are recommendcd for 
floorings and high-build coatings. 1680 
systenic have greater flexibility than 1704 
systems. Develop~rrerrf Crrrirr~ Agcrrt 1532 
IS a BF., complex for rapid cure and 
flexibility. I t  cures standard resins in 
2.5 mins at ambient tcmperaturc and is 
recommended for rapid set adhcsivcs. 

CHEMOLIMPEX cxhibitcd its ranges 
of versatatc driers, organic peroxides and 
Xarrrlrorr rcsin emulsifier. 

DECUSSA showed Aemd R 927, an 
aid to flow in powder coatingc and zinc- 
rich aaints. Also introduced was a new 
body;ng 
for black 

agent Transparfill 
U /V  curing ~nks. 

HERCULES POWDER COMPANY 
L T D  displayed new grades of Natltrosol 
having greatly improved resistance to 
microbiological attack to simplify the 
formulation o f  emulsion paints and to 
widen the scope o f  use of cellulose ethers. 

I M P E R I A L  CHEMICAL INDUSTRIES 
L T D  showed a new organic based thixo- 
trope. Tlrixonwn, especially suitable for 
chlorinated rubber and also for vinyl, 
epoxy, acrylic and other systems. 

K & K CREEF INDUSTRIAL 
CHEMICALS L T D  exhibited the Dow 
range o f  Mcfhoc~l cellulose thickeners, 
and Dowicirie bactericides. The Sl~erwin 
Williams Clr~rrricnl Dil'ision showed the 
Colrafic Bcnzotriazok and T~~I~~ltr iazoler 
for the inhibition of  corrosion o f  copper 
based metals. 

LAPORTE INDUSTRIES L T D  had 
information available on the Laponirc range 
o f  inorganic thickeners for numero:ls 
purposes. 

MONSANTO EUROPE SA displayed 
the Mo~laflon~ and Mrrlfiflow ranges o f  
flow modifvine aeents. these are efficient 
for non-atll~eo~~ccontings. Alr~dofloa I'o~rl:,. 
11 I\ dc\~gncd to reduce s,~rf;lcc impcrfcc- 
tions in industrial powder coatings. 

NL INDUSTRIES INC. showed its 
rheological control additives for solvent- 
and water-based systems, including 
Bontone~, Tlrixins, Thi.rar,nl ST, MPA 60, 
MPA 1078, Thixscal I084 and Post 4 
as well as a new product for printing inks, 
designated as EA 1/28, 

CHEMISCHE INDUSTRIE SYNRES 
BV exhibited tlie Troy ranges o f  mercurial 
and non-mercurial preservatives and fungi- 
cides and a series o f  paint additives for 
various purposes. 

TENNECO CHEMICALS EUROPE, 
L T D  showed a wide range o f  ant]-foam~ng 
and defoamine additives and its rosin 
sizes for the paint, paper, adhesive and 
the rubber industry. 

T I T A N I U M  INTERMEDIATES L T D  
have available a wide range o f  organic 
titanate additives. The Tilcom AT range 
o f  thixotropes includes AT 23 and AT 33 
which have high flash points and are 
resistant to yellowing. Titanates for use 
as non-reversible cross-linking agents are 
available to provide faster curing rates, 
reduced water sensitivity, to increase salt 
spray resistance, improve flexibility and 
give lower curing temperatures. 

UCB sa CHEMICAL SECTOR are 
able to offer copolymerisable photo- 
initiators, Uvcrryl P 36 and P 37 and 
synergists U~*crr?l PI02 and P 104. 

W A R D  BLENKINSOP & C 3 .  L T D  
exhibited the Quantacrrrc U V  curing agents 
specially designed for printing inks and 
surface coatings. Blending, printing and 
curing operations were demonstrated on 
the stand together with examples o f  U V  
cured thick wood finishes and chip board 
fillers. Methyl ethyl ketoxime and n- 
butyralcloxime anti-skinning agents, the 
A(lrrrex range o f  substituted benzo phenones 
and the Corcma111.r range of  optical 
brightening agents were also demonstrated. 

ALBRIGHT A N D  WILSON L T D  are 
able to supply a series o f  alkyl methacrylate 
monomers in the alkyl radical range of 
C8 to CZ0 including lauryl/myristyl and 
cetyl/stesryl methacrylates. 

They have a wide range o f  chemicals 
based upon toluene. such as benzoic 
acid, benzaldehyde, benzophenone, 
diphenyl methane etc and a series of 
phosphorus compounds and inorganic 
phosphates. 

ARCODE L IMITED are able to supply 
maleic and phthalic anhydrides, crude tall 
oil, adipic acid and intermediates for 
pigment manufacture. 

ANCHOR CHEMICAL CO. LTD. 
Anronrcr LrO, an associated company, 
showed its range o f  Sartor?rer acrylic 
monomers, polyfunctional methacrylates 
suitable for infrared and ultraviolet curing 
systems, which include ethylene glycol 
dimethacrylate, I - 3 butane diol dime- 
thacrylate and trimethylolpropane trime- 
thacrylate. Polyfunctional acrylates for 
electron beam and U V  curing systems 
include lower viscosity diacrylates and 
higher viscosity tri- and tetra- acrylates. 
soch as hexane diol and neopentyl diacry- 
lates. trimethylolpropane triacrylate and 
pentaerythritol tri- and tetra-acrylatcs. 

K & K GREEF INDUSTRIAL 
CHEMICALS L T D  provided information 
on tlie use o f  Anron~ isophthalic acid and 
triniellitic anhydride i n  resin manufacture. 

MONTEDISON GROUP offered 
information on trimethylolpropane, pen- 
taerytlirifol, formurea 80 and maleic 
anhydride. 

SYNTHESE bv introduced a range of 
higli quality multifunctional acrylic mono- 
mers and prepolymers for the coatings 
and printing ink industries and illustrated 
their application in radiation curing. 
Monomer types include TMPTA, PETA, 
PEGDA, HDDA and NPCDA. 

UCB sa CHEMICAL SECTOR have 
available a number o f  polyfunctional 
acrylates, acrylated oilgomers, polyure- 
thane-acrylates, polyester-acrylates, epoxy- 
acrylates and polyacrylic-acrylates. Starting 
formulations based upon these prepolymers, 
oilgomers and acrylates were suggested 
for a wide range o f  applications in U V  
and EBC curing. 

Extenders, fillers and matting 
agents 

JOSEPH CROSFIELD & SONS L T D  
showed a new range of high performance 
matting agents. which include Cro.yficlrl's 
H P  34 and H P  94 silicas combining higli 
matting efliciency with good dispersibility, 
excellent smoothness, clarity and mar 
resistance in the finished product. Anothcr 
new product is Casil 23F for vinyl cloth 
and wall coverings. The results of  recent 
work on the matting o f  powder coatings 
with C M 2  silica and the use o f  Casil WP 
i n  water based coatings was demonstrated. 

DEGUSSA. The use o f  the matting 
agent TSI00 (formerly TK 100) Introduced 
in 1975 has been extended to wider areas 
of application and panels illustrating these 
were displayed. The exhibits o f  Aerosil, 
Ahrnlinirrm oxide and Transparfill are 
described under 'Additives'. 
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K & K GREEF I N D U S T R I A L  
CHEMICALS L T D  showed the Cahot 
Carl~on Cah-o-sil fumed silicas which find 
wide applications i n  the surface coating 
industries. 

LAPORTE INDUSTRIES L T D  showed 
the Laponifc r a n g e d  inorganic thickeners 
for producing thixotropy in aqueous based 
applications. 

SACHTLEBEN CHEMIE GmbH exhi- 
bited its range o f  blanc fixe and white 
barytes. 

Laboratory apparatus and 
testing equipment 

ACS (APPLIED COLOUR SYSTEMS 
INC.) showed the new ACS - 500 colour 
control system which employs the new 
spcr.rra srnmr a high speed, high resolution 
scanning spectrophotometer feeding 
improved accuracy, repeatability and ease 
of operation. I t  was shown in conjunction 
with ROC Auromafion. 

BAIRD & TATLOCK L T D  displayed 
a wide range of laboratory equipment, 
which included the N r ~ o t ~ c  "DI I  C01o1rr" 
which allows the rapid determination 
by unskilled operators of colour d~fference. 
opacity and brightness, C IE  X. Y & Z 
values and absolute reflectance/transmit- 
tance. Also shown were photochemical 
reactors, a quantitative yield photoreactor 
for accurate investination of ~hotocheniical 
reactions and a -range o f  visconieters. 
Samplcs o f  a range of laboratory reagents 
were displayed 

BOC AUTOMATION showed for the 
first time the new H~~ntr,rlah 0 5 4  P-5 
spectrophotometer, which combines the 
latest micro computer processors with the 
H~mrr,rlab optical system: it allow? tlie 
use o f  A, C, D 65 and F illuminants and 
conversion to a wide range o f  colour 
spaces, colour differences, specific indices 
of colour, such as yellowness, whiteness 
and metamerisni. The ACS - SOD control 
system was also shown in conjunction with 
the latest 0.54 and D E C  computer equip- 
ment. A Hlrnrerlah colourmeter interfaced 
to a microprocessor for colour measure- 
ment o f  a wide range of objects and for 
a number o f  industries was also displayed: 
the combination is known as the Incor~~at 
.vj:~lrlll. 

CONTRAVES 1NDUSTRIAL PROD- 
UCTS L T D  exhibited a wide range o f  
rotational viscometers and rheometers, 
including the multi-speed laboratory instru- 
ments for research purposes and single 
speed instruments for quality control. 
The 30 speed Rl~?omat -70 covers a wide 
range o f  shear rates and shear stresses, 
i t  may be used i n  conjunction with a 
programmer and X - Y recorder for 
automatic plotting of rheograms and can 
be adapted to include a number o f  measure- 
ing systems. A liigh pressure H V 6  capillary 
viscometer was shown which may he 
used with non-Newtonian substances at 
very high shear rates. 

DH INDUSTRIES L T D  showed the 
Vr~llrafh single speed, two speed and 
variable speed mixers available from 0.3 
to 200 HP. The laboratory Susst~~r,.yr~r 
Sand Mills of  both open and sealed types 
and the laboratory model o f  the liorizontal 
S~ipr~rtniN were also displayed. 

DIFFUSION SYSTEMS L T D  displayed 
their optical test equipment for the paint. 
ink and plastics industries. The TRU 
Cubrir colorimeter was demonstrated w ~ t h  
applications to colour difference measure- 
ments. and the Sphrrical Hazm~r t r r ,  the 
Vurlsprc Glr~s.vl~r,r~d and the Corninx-Eel 
N~'/)I I( ' IoII IPIP~ head were also shown. 

G L E N  CRESTON L T D  exhibited the 
BacL~/<,n K D L  pihf  Dyno M i l l  for labora- 
tory forniulation and rapid small scale 
production. 

JOHN GODRICH demonstrated the 
Rurosrar OS lahoratory model mixing 
machine and showed the Suntrst and 
Xr,nof~,sr light and weatherfastness testers 
and also salt spray, SO, test and other 
laboratory equipment. 

HUNTERLAB showed the new D M  P-5 
spectrophotometer which was displayed 
i n  conjunction with ROC Al l r~~l?lar i~~n and 
is described under this company's stand. 

MACBETH COLOR & PHOTO- 
METRY DIVISION O F  KOLLMORGEN 
( U  K I  L T D  demonstrated the use o f  colour 
a? a fingerprint: the development of  
colour-senqors has allowed their use for 
on-line mcasurcmcnt during manufacture, 
assembly. printing and other operations. 
The MINISCII Colo~tr Orfk'r S ~ : ~ I P I I I  stan- 
dard% were shown, as well as the Macherh 
Daylight Cabinets. The Machcrh M S  2000 
spectr~pliotometer uses a pulsed xenon 
light source, lascr tuned selector and 
micro-processor giving a choice o f  i l lu- 
niinants, three colour difference pro- 
graninics and is able to detect nietamerism 
and fluorescence. Tlie Maehr*rh I010 
C < ~ k ~ r i ~ ~ a , t n .  is based upon a similar 
technology for the spectrophotometer and 
offers liigh speed from the microprocessor. 

MSE SCIENTIFIC INSTRUMENTS 
L T D  showed the extensibe range o f  Haakr 
rotatiotial viscometers for routine measure- 
ments and tlie study of flow behaviour, 
which may be used for a variety of purposes. 
Also shown were the Orion specific ion 
electrodes and meters and the Vifatron 
2001 Flar B r ~ l  potentiometric single/dual 
channel recorder. 

P lLAMEC L T D  exhibited laboratory 
and pilot scale high energy vibratory mills 
(see under Manufacturing equipment). 
Tlie application o f  vibrational energy 
to the dry grinding, dispersing and blend- 
ing o f  pigments was featured on the 
laboratory and pilot scale. 

R K  PRINT-COAT INSTRUMENTS 
L T D  demonstrated the use o f  the K Control 
C,J( I IP~ for the application of a wide range 
o f  materials, such as U V  polymer resins. 
inks of  al l  kinds, paints and adhesives 
on to almost any substrate, including 
draw-down charts, films papers, foils, 
glass, metal plates, textiles and on the 
samples provided by visitors. 

RESEARCH ,EQUIPMENT (LON- 
DON)  L T D  exh~b~ted the latest models 
of a series o f  instruments for various 
purposeg. Instruments originally developed 
by I C I  Lrd included Cone and Plate 
Visconieters, Drying Time Apparatus, 
and the Pressure Weight per Gallon Cup. 
REL equipment included Instruments for 
Scratch Test. Salt spray cabinets. Flow 
cups, Impact test. Abrasion test, Single 
and double head metering pumps and 
Fineness o f  grind gauges. Also shown 
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was ~ h c  new (;a~r~,rru-Ktrj!~l for thc'dr.tr.r- 
mination o f  cpcc~hc gravlly whtcll comhincc 
accuracy with speed of operation, and 
information was availableon the Pneumatic 
Micro-indentation apparatus. 

SCIENTIFIC & E D U C A T I O N A L  
AIDS (ABR) L T D  showed its range of  
laboratory equipment, which included 
laboraiory weighing machines, together 
with a selection of magnetic stirrers and 
hot plates. Information was providcd on 
the S E A  laboratory furnaces and dissolved 
oxygen meters. 

WENTWORTH INSTRUMENTS L T D  
exhibited the new Atlnr U V C O N  aowaratus 
for exposing materials to a~ternaid cycles 
o f  fluorescent U V  light and condensation. 
I t  enables screening tests to be made 
which give early indications o f  breakdown 
and supplements more complete accel- 
erated weathering systems. The K ~ r t o n i c l ~  
( S O , )  corro~ion test apparatus was also 
displayed which can now be adapted 
for salt fog tests. Information was available 
o n  the High Intrn.sit!, Infra-wd CIIII- 
veyorised s),.slem manufactured by R ~ s ~ a r c h  
Inc. of Minneapolis for dryinglcuring. t he 
Cardiner X L  20 Tristinrul~rs Coloritrrrfi~r, 
which can be interfaced with a mini- 
computer to form the XL 30 C~~lorimcler/ 
Computer Sys tm~ ,  and the new Gar<lencr 
Mulrian,g/r Portahk Gl~~.ssrr~i~rrr which 
enables measurements to be made at 
20". 60" and 85" angles by means of a 
changeover switch. 

Manufacturing equipment. 
drums, etc. 

CONTRAVES I N D U S T R I A L  PROD- 
UCFS LTD. I n  addition to, the visco- 
meters mentioned under Laboratory 
apparatus', the D C  series of single or 
multi-speed viscometers are available for 
in-line viscosity measurement. which are 
fitted with stainless steel measuring 
chambers and can be used at high tem- 
peratures and pressures. Also shown was 
the Covistat F for open tank applications. 

DH INDUSTRIES L T D  showed details 
o f  a wide range o f  equipment which 
included: Sussmc.v?.rr and O l i v ~ r  & Batll~, 
sand and micro-element mills of  both 
open and sealed types: Plant for resin 
manufacture and solvent recovery: The 
Crntrinrill batch bead mills and a new 
Sr~permill horizontal bead mil l :  The DrVri,e 
semi-automatic filling machine with facili- 
ties for automatic t in  feeding, l id  d~spensing 
and batching into cartons: The V~~llrallr 
single-, two- and multi-speed mixers 
from 0.3 t o  2M)HP i n  electric and hydraulic 
drive: The Exetltrik and dual shaft dis- 
solvers: The range o f  Curio filters from 
A M F  Internationul Ltd. Also shown were 
the AB MelaN range of Preha tilters, the 
Peter Kf~pprr heavy z-blade kneader, the 
Pumasol Willi M d c r  complete range o f  
aerosol filling plant from laboratory to 
ful l  scale plant, and the Craro fluid transfer 
pumps from Berk Ltd. 

D I A F  AIS exhibited dissolvers and 
mixers for stationary or portable containers 
from I t o  275 HP, tilling and lidding 
machines and vibratory sleves. This exhibit 
was i n  coniunction with Herhn.1 Stturh 
and Co. ~ t d :  

DRAISWERKE GrnbH showed the 
Per1 M i l l  STS fitted w ~ t h  soecial cooline 
and de\~gned For highl) \l\cou\ and hen; 
sencil~ve materials and illct~rporating miilly 
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new features. The 'swimmine slot' is a 
new method o f  discharge suiGble for use 
with fluids of any viscosity. The Drais 
TEX Mill RS is designed for the production 
o f  hiah auality inks and incoroorates 
the new 'swimming slot' and eliminates 
problems which may arise when using 
0.5mm and smaller diameter beads. A 
new disperser with a stator and rotor 
reversed i n  principle from any other 
system available lias a production rate 
four or five times that o f  a conventional 
machine and consumes 20 per cent less 
power. The Drais Dirrrt Prrl Mi l l  enables 
continuous production without the use o f  
a premixer, and the Drais Pintred Disc Mi l l  
is intended for use when a high degree 
o f  pre-dispersion is required. 

G. J. ERLICH L T D  displayed a ful l  
range o f  Mohrni plant for the paint and 
allied industries, including a new planetary 
mixer o f  larger capacity with fully closed 
hydraulic drive which supercedes tlie 
mechanical variable speed drive, three 
new types of triple ro l l  mills (S80H. 
AN.S I00 and Z.3A) having a completely 
new hydraulic operating system which 
ensures that the initial settings are main- 
tained during operation and a new grinding 
mill, Mirro.Bfera, for high viscosity pastes. 
Other machines available included filter 
plant and vessel cleaning apparatus. 
D~rtcltfingrr tools for steam working plant 
were also shown. 

G L E N  CRESTON L T D  exhibited tlie 
Barhfgen D.yno mills, with special attention 
drawn to the 15 litre model which is 
capable o f  producing many hundreds o f  
litres per hour and needs as little as 10 
mins to clean between batches even when 
a colour change is involved. The need for 
screens has been eliminated by the use 
o f  a tugsten carbide dynamic separator. 

JOHN GODRICH showed the range 
o f  Cherrrcol mixers which have no bearings 
i n  the immersed part, alternative rotors 
and stators which enable the flow pattern 
during mixing to be varied according to 
the material being processed. 

MARCHANT BROTHERS L T D  dis- 
played the latest model TRA4 o f  the 
3in x 6in triple ro l l  mi l l  which incor- 
porates the best features o f  its predecessors 
and provides economy in operation. The 
Marchatrt Srrvice & Spares Disirion offers 
machinery maintenance and overhaul facili- 
ties for rol l mills, camber roll mills, mixers 
and general equipment. together with 
factory plant installation and removal. 

MASTERMIX ENGINEERING CO. 
L T D  lias extended the range o f  HVS High 
Sprrd an</ High Tarqrrr dispersers to cover 
from 5 to 100 HP and a new range o f  
Fixrd Hish Spoed. Fixed Low and Variable 
Speed models from I to 10 H P  has been 
introduced. Safety features o f  the Mastrr- 
nlix Dispcrsrr.~ include an adjustable clamp- 
ing device, a limit switch to stop the shaft 
immediately when it is raised above a 
predetermined level, shaft protection and 
an optional interlocked container cover 
to control dust and prevent the operator 
making contact with any moving part. 

The improved P M D  for products cover- 
ing a wide range of viscosities is now 
available i n  from 1350 to 9000 litre capaci- 
ties and offers optimum dispersion for less 
power consump~ion, by linking slow speed 
mixing w ~ t h  h ~ g h  speed dispersion. The 
Horizontal Masternrill for dispersion and 
particle size reduction can cope with 

continuous or automated production. Super 
dispersions o f  up to 'chip' quality can be 
obtained. and it is anticipated that it 
should replace ball mi l l  and vertical mi l l  
systems. I t  is available i n  1, 15, 30, 60 
and 150 litre sizes. 

VEB K O M B I N A T  N A G E M A  are able 
to supply Hri(l~narr triple roll mills in  
the sues: H~~rimntal  tlpr 3KFl/600 (280 x 
540 mm), ltrclinrd t)pe NVH813II (322 x 
800 mm) and NVH91311 (400 x 1000 
mm). The NVH913/1 model now has the 
four point rol l  pressure control already 
supplied to the NVHX13I1 machine. 

NETZSCH FEINMAHLTECHNIK 
GmbH have available a large range o f  
grinding. homogenising, dispersing, emul- 
sifying, dissolving and agitating milling 
equipment, which includes the 576 A,?iraror 
Mill (John System) designed for superfine 
grinding and the dispersion of micronised 
solids in liquids. The working volume is 
compressed into a zone of high activity 
which ensures relatively uniform grinding: 
it is manufactured i n  five sizes with outputs 
from 5.5 to 1300 Ijtresihour. The KE 
Molinex Mill is ava~lable i n  eight sizes 
covering 201l500 to4000 litreslhour outputs 
for the processing o f  pastes. The recently 
introduced L M  506 A,~ilator Mill is a 
horizontal mi l l  which can be fitted with 
the John system or the Molitrex system. 
I t  is designed for use with 0.25nim diameter 
micro beads with a high charge level o f  
90 per cent or greater. 

NORATOM-NORCONTROL A/S This 
company i n  conjunction with the paint 
manufacturers Jotrm AIS has developed 
the Data Paint concept, which is based 
on ( I )  Paint formulation with a reduced 
number of raw materials, on-line dispersion 
and batch production from a minimum 
number of bases and (2) Highly automated 
handling o f  powders and fluids, with 
complete monitoring from raw materials 
to linished bases and paints. The two 
firms offer services comprising of a pre- 
liminary study, process technology, know- 
ledge of automatic production and 
equipment to modernise existing plant or 
the provision o f  coniplete production lines. 

P lLAMEC L T D  exhibited equipment 
illustrating the application o f  vibratory 
energy to a series of processes. Laboratory. 
pilot scale and production equipment was 
shown which included high energy vibra- 
t ion mills operating on a batch or 
continuous flow basis which apply 10 
to 20 times the energy of conventional 
milling equipment and give proportionately 
higher through-puts onen providing a 
quality of grind equal to that o f  a jet mill. 
Pilatrrrc continuous flow mills can be 
adapted to continuous blending in cases 
where particle size reduction is not required 
by modification o f  tlie grinding chamber. 
The Pilatrl~c MEGA-BLENDA equipment 
covers a range o f  fluidised bed blenders 
employing vibrational energy for wet or 
dry products. 

PORTER LANCASTRIAN L T D  
exhibited the Portatank for both storage 
and transport of liquids under air-free 
conditions. The static Portaronk can be 
used for in-plant storage o f  liquids, such 
as tinters and the dismountable tank for 
transport between manufacturer and user. 
Cleaning is made unnecessarv bv tlie 
use o f  :sterile, dispovdhle polyiheni lincr 
and avoids oxiddtton or 9h1nning during 
storagc and the contents ma) be d~\chargcd 
by the application of air pressure between 

the tank and its liner. The Plastics Division 
showed plastic liners, for the low cost 
lining o f  mixing pans etc. 

R I O  BEER MASCHINENFABRIK 
i n  conjunction with H(,rh~rt Stnith & Co. 
Ltd exhibited industrial washing equipment 
for cleaning top entry 'bung hole' drums, 
which is also suitable for open drums. 
and a new version o f  the F-rx for cleaning 
small but heavy charge cans. Also shown 
was the C-i,x for cleaning open top buckets. 
pails etc. up to 900mm in height and 
diameters from 320 to 650 m m  at a rate 
of 35-60 containers per hour. A l l  the 
machines can be used with solvents, 
caustic soda and hot or cold water. 

ROBAN ENGINEERING L T D  offer 
the Turnkr.s project servlce to deslgn and 
construct bulk solvent storage schemes. 
including approvals, building, electrical 
and niechanical work and utilising pumps 
and flow nieters o f  Rohan design. Examples 
o f  the latter were exhihited together with 
a new high capacity solvent pump for 
discharging tankers. Services covering small 
building alterations and flameproof lighting 
are also available. 

L U D W I G  SCHWERDTEL GmbH 
showed the S2 Prrss :lutomatic and semi- 
automatic for l i l l ing cans and pots o f  
ink, which make i t  possible to change 
colour in 10 niins. The S3E pump has an 
electro-pneumatic drive system which pro- 
vides a low cost alternative to the hydrauli- 
cally operated machine in the normal 
Schw~~rrlt(~1 range. An  automatic electrical 
device allows quantities from 50ml to 
100 litres to be continuously and accurately 
dispensed. 

HERBERT SMITH & CO. (GRIND- 
ING)  L T D  exh~hited equ~pment manu- 
factured by Dial; Riu Bc,c,r and S~vrro. 
The plant shown by the first two named 
companies has been described under these 
names. The Wrrtrr,r Pfirklc,rer range o f  
twin screw compounding machines were 
exhihited. Type ZDS-K for the production 
o f  powder coatings is available in three 
sizes giving 20. 240 and 750 kglhour 
outputs respectively. Theqe machines con- 
tinuously nielt and mix a preblend of a l l  
ingredients and discharge the product 
as a viscous liquid on to a cooling band 
for subsequent crushing and grinding. 
A SI~CCO Separator was shown which in 
a d d ~ t ~ o n  to sieving dry powder coatings, 
can be used to separate liquids and solids 
and is extremely effective for specific 
de-watering purposes. 

STRAZDINS PTY L T D  demonstrated 
the improved designs o f  the Bkn~luranra 
Colou,ont Dispensers, including the small 
50ml capacity machine and the double 
pump 150 and 6OOml machines for bulk 
blending. A l l  machines are fitted with 
stainless steel cylinders and teflon slip 
rings. Measuring pumps for epoxies and 
other products which have to be accurately 
proportioned were also shown, as well as 
the Spitonix manufactured by Mrrri.r Ltd 
which mixes paint in  pint tins. 

TENNECO CHEMICALS EUROPE 
L T D  exhibited the Graco range o f  dis- 
penqing machines for colour dispersions 
in conjunction with the Ttmrrn Cak~rrrend 
system (see Technical services). 

Oils and fatty acids 

ARCODE L T D  are able to supply crude 
tall oil. 
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Pigments 

ARCODE L T D  exhibited a complete 
range o f  inorganic and organic pigments, 
which included dyestufTs for the textile 
and leather industries ant1 synthetic iron 
oxides. 

C lECH have available raw materials 
and intermediates for paint and leather 
manufacture. The pigments include zinc 
chromate, zinc tetroxychromatc. chrome 
yellow. basic lead solphate and ultramarine. 

I)I:(;USSA inuoJucsd .Yp,,<ru/ Nkn.1. / U  
Iin\tng e\cvllcnt flot~tia)tl 2nd l l o c c : ~ l ~ l ~ ~ m  
IC~I~~.II ICE and .;uperlOr ca\e t)f d ~ \ p c r \ i o ~ ~ .  

ECKART WERKE showed for the 
first time their range or special Alr~rr~ini~rrii 
pasrev produced by a special manufacturing 
process to give a brilliance and sparkle 
which has not previously heen ohtainable. 
A150 shown were newly developed 
Alrrrririrorr p,~ll'rk,,:~ having propertle; 
required for use i n  powder coatings. 
The products are distrihuted in the U K  
by Jolitr.sorr ntril BR,!. Lrd 

HERCULES POWDER C0MPAN.V 
L T D  showed the latest Improvements in 
the Rmhk, Iluorescent pigments, the 
R-104-G range includes orange, yellow 
chartreuse and green. These pigmen!~. 
as well as the P-1800 range h:~vs been 
improved to give greater colour strength 
and brilliance. The R-303-G range has 
been extended to include chartreuse. Ten 
Hot.11 demonstrated the lead chromate 
pigments which meet the requirements of  
both U K  and continental markets, a new 
Horno Di<r,:l,liiL, y ~ ~ l l ~ a '  which is easily 
dispersible. and for water based system.; 
a new, high concentration, low viscosity 
LVP range of paste colours. 

HILTON-DAVIS C H E M I C A L  , CO. 
exhihitcd the range of  plgments available 
to give a number of  economic advantages. 
together with improved performance In 
many respects, including greater strength. 
improved gloss, cleaner colours and easier 
handling. Included in the exhibition were 
Tronvprrrrnf iron oxitl~. Srrp-R-Conr non- 
dusting pigment concentrates, Mioorpin 
resin encased pigments, lead-free pigments. 
dry pigments and various flushed plgnienls 
for ink and coatings purposes. Also shown 
were the S ~ / i , r  S~i('01011~ dispersions for 
architectural latex paints and the Eco-S~,r 
flushed colours for low emi.;sion heat set 
ink applications. 

INDUSTRIAL COLOURS L T D  have 
extended the range of Flnrc aqueous 
pigment pastes and fluorescent pigments. 
The Flaw 6011 series are utility thermo- 
plastic grades for screen printing inks and 
low temperature-worked plastics. The 6/11 
series are tine particle sized pigments for 
inky. paints, and paper coatings. The 
U 610 series is similar but with improved 
light stability: the 630 series are ultra-fine 
particle sire pigments o f  very high tinctorial 
strength for letterpress, offset, gravure and 
Rexographic inks. The 710 series have 
identical chemical properties to the 610 
serie.; but are brighter and stronger, giving 
either economy in formulation or brighter 
and stronger colours. The HI0 series are 
lieat and solvent resistant pigments for 
paints, lacquers, inks, plastics and rubber. 

K & K GREEF INDUSTRIAL 
CHEMICALS L T D  featured the new 
Po~,nr/rrru Blrtc range of dry pigments for 
printing inks and carbon papers. The 
Slrrr,virr- Willi(rms AIknli Blrrc pigments and 
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the Moly-While range of pigments for 
corrosion resistance were also shown. 

LAPORTE INDUSTRIES L T D  based 
its exhibition on the application of titanium 
dioxide in paint, powder coatings and 
printing inks. A featurc was tlic latcst 
work on the newer industrial resin systems 
ur;ing the chloride process Runn R H  472 
and also Reno R H  52 which is intended 
for high quality decorative paints and 
combines troublefree use with specialist 
high gloss potential and ease o f  dispersion. 
A bulletin was available on tlie l i ~ g h  
durability grade Runn R O  676. 

MONTEDISON GROUP showed their 
very wide range o f  rrrtile and nnarosc, 
titanium dioxides for plastics. rubber, 
paper, paints, water-based paints, flooring. 
traffic paints and general purpose?. The 
ACNA range o f  organic pignients, in- 
cluding monoazo and hisazo derivatives. 
aniline condensates, phtlialocyanines and 
dioxyazines for a wide range of products 
and dyestuffs for natural and synthetic 
fibres were shown. 

NL INDUSTRIES INC. INDUSTRIAL 
CHEMICALS DIVISION exhibited the 
range o f  Oncor lead silicochromate based 
anticorrosive pigments and tlie non-toxic 
Nalzin SC  I pigment. Information was 
available on two new antimony based 
flame retardants, the economic and highly 
efficient Oncor 75 RA and the high per- 
formance Oncor 55, as well as the smoke 
retardant Onfiord If. 

SACHTLEBEN C H E M l E  GmbH intro- 
duced a new grade Honihiratz 511, a 
general purpose rutile grade made by 
the sulfate process. I t  is easily dispersed in 
enamels. emulsion ~ a i n t s  and inks. and 
has a high 
and good 

tinting sGengtli, haze-free 
resistance to chalking. 

very suitable for air drying and stoving 
enamels and i n  emulsion paints giving high 
brightness, purity o f  tone and good optical 
efficiency. The use o f  titanium dioxide o f  
various types in environmentally acceptable 
coatings, such as high solids, water based. 
powder coatings and for coil coatings was 
described. 

SlLBERLlNE L T D  5liowed the Sporkk 
Silwr range o f  products, including Iiigli 
quality non-leafing pastes. The Sparhl? 
Silver grades 3500, 5500 and 7500 were 
exhibited, the two last named are for 
non-leafing silver or gold inks, giving 
brilliance and good rub resistance. A series 
o f  automotive acid resisting pigments. 
including the new Sparkk, Silver 3122-AR 
and its regular p u ~ i t y  equivalency Spqrkli, 
S ihw 3622 were also shown. 

SUN CHEMICAL CO. placed emphasis 
on a number o f  products. For printing 
inks a new range o f  Qrmntstn SPI flushed 
colours for use in the formulation of 
infrared curing inkc and a new range of 
Inrrrscr low energ) heat tlu\hlngr includ~ng 
Srm p~, , r  47, Fos\~l-set and Sun-\ct tlu\hcd 
colours was shown, as well a? easily dis- 
persed diarylide yellow, lithol rubine and 
phthalocyanine pigments for liquid and 
oil inks and also high solids press cakcs. 
For paints, a ful l  range o f  lightfast organic 
pigments and also a high solids press cake 
for convenience in tinting emulsion paints 
with a minimum of dispersion, and high 
performance quinacridonc and carbazolc 
pigments for automotive paints were 
shown. For plastics, high performance 
pigments for use in vinyl materials and 
a range o f  colourants for polyethylene 
were demonstrated. 
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TENNECO CHEMICALS EUROPE 
LTD showed the Tenneco Colortrend BV 
comprising four separate colour systems 
based on the glycol based universal 
colourant technology, which enables paint 
manufacturers to be supplied with a 
standard or special range of tinters to 
produce any number of colours from the 
palest to the deepest full shade. The 
combination of the Tenneco colourants 
with the Graco dispensing machines and 
the Colwell colour displays gives completc 
flexibility in colour formulation from one 
source. The new Colortrend 877 line of 
aqueous pigment dispersions and the 
Col-Tint line of universal tinting colours 
were also shown. 

TIOXIDE INTERNATIONAL LTD. 
Since its ~ntroduct~on In 1973, the multi- 
purpose, chloride process titanium dioxide 
R-TC 4 has demonstrated its versatility 
and outstanding qualities. Up to date 
information was provided on its use with 
all types of media. Five grades of sulfate 
process pigment R-HD2. R-HD 6,  RXL, 
R-CR 2 and R-XG are available and each 
has certain specific qualities when used 
in paints. Further research on Spindrifi 
has been carried out during 1976 and the 
latest developments were described, show- 
ing the cost benefits and convenience in 
manufacture obtained by its use, parti- 
cularly in high quality matt vinyl latex 
paints, samples of which were available on 
the stand for evaluation by users. 

Resins 

CHEMOLIMPEX are able to supply 
rosin esters, colophony-based and maleic 
resins, and colophony modified phenolics, 
including special grades for printing inks. 

HERCULES POWDER COMPANY 
LTD exhibited the range of Dresinol 
solvent-free aqueous dispersions of rosin 
derived and hydrocarbon resins intended 
for incorporation into emulsion paints 
and solvent-free adhesive systems. The 
Hercules range of phenolic modified resins 
has been expanded to include improved 
and new versions. The Natrosol cellulose 
ethers are mentioned under 'additives'. 

IMPERIAL CHEMICAL INDUS- 
TRIES LTD showed the latest develop 
ments in Alloprene chlorinated rubber for 
use in a variety of environments, for 
marine. land based steel structure and 
traffic 'marking paints, and for printing 
ink media and adhesives. 

K & K GREEF, INDUSTRIAL 
CHEMICALS LTD exh~b~ted the Amoco 
lndopol polybutenes which may be used as 
permanent plasticisers in coatings, sealants 
and adhesives. 

MONTEDISON GROUP have available 
a number of phenolic resins in the Resiafen 
and Resurfene series. 

CHEMISCHE INDUSTRIE SYNRES 
BV placed emphasis on the low pollution 
aspects of the printing industry and 
introduced a new grade of rosin modified 
phenolic resin, Alsflol RL: 43 which has 
excellent compatib~l~ty w~th low odour 
petroleum used in heat-set printing. It 
has fast setting, good gloss and low tack 
and may be used in conjunction with the 
higher viscosity resins Alsynol R L  41 and 
R L  42. 

WARWICK CHEMICAL LTD exhi- 
bited the range of phenollc mod~fied reslns, 
which includes the new Mitchenol 42 to 
meet the latest requirements of the heat 
offset printing process and Mitchenol 38 
for use in both gravure and offset processes. 
Information was given on the new Band 
Flaker installation introduced for the 
manufacture of hard resins. 

WORDSALL CHEMICAL CO. LTD 
showed Estosel 102, a new structurlslng 
material for modifying the rheological 
properties of printing inks. A number of 
charts were shown which illustrated the 
effect on the tact of varying the percentage 
of Estogcl I02 on Estoset and Esrovar 
ink vehicles and on Estokvd alkyds. These 
charts were produced on a ~ u d d p h  Meyrr 
"Tackoscope" and were untouched labora- 
tory originals. 

Also shown were offset litho prints from 
inks based on urethane modified vehicles, 
Estosets 600 and 610 which are products 
developed in the last year. 

Acrylic resins 

DYNO INDUSTRIER AS has developed 
an aqueous dispersion of a hydroxylated 
acrylic resin, H-265W which can be cross- 
linked with melamine resins to overcome 
the odour of monomers and solvents 
when thermosetting acrylics are used in 
industrial coatings, such as wood finishes, 
coil coating and flexible packages. 

MONTEDISON GROUP have available 
a number of acrylic and styrene-acrylic 
resin dispersions and a series of acrylic 
resin solution (Resiacrils). 

ROHM & HAAS (UK) LTD exhibited 
acrylic resins in solution or emulsion form 
for a very wide range of purposes (see 
under 'Emulsions and water soluble resins'). 

CHEMISCHE INDUSTRIE SYNRES 
BV showed aqueous acryl~c d~sperslons 
CO25 and C026 for finishing wood, fibre 
and plaster boards, and a hydroxy acrylate 
copolymer dispersion TP363DF for water 
based coil coatings and TP367DF for acid 
curing wood lacquers. 

SYNTHESE bv offer a range of high 
quality monomers and polymers for the 
coating and printing ink industries with 
special reference to UV curing. (See also 
under 'oolvesters'). Seralux U V  2276 and 
2241 to'2j45 are'prepolymers of phenolic 
epoxy acrylates. Setalux EPV 76-77 is 
intended for one component high solids 
svstems in coniunction with M F  resins 
& well as for two comoonent high solids 
isocyanate systems. ' 

UCB sa CHEMICAL: SECTOR this 
year stressed non-pollut~ng systems and 
have developed resins for various forms 
of radiation curing system. Eberryl resins 
are for use in ultraviolet/electron beam 
curing and Uvecryl resins are specifically 
for UV curing. Other acrylic resins are 
the ~olvurethane-acrylics and a series 
of ~poiy-acrylatec. -polyacr)l~c-acrylatei. 
Acr)lated oligomers, polyfunctional acr)- 
latec and copolymerisable photolnitiators 
are also available 

Alkyd resins 

ARCODE LTD showed its range of 
alkyd resins for a wide number of purposes. 

BEROL KEMI AB exhibited new 
developments in the field of alkyd emulsions 
for air drying gloss finishes and water- 
reducible alkyd systems for industrial 
purposes. New developments in solvent 
based alkyds were also illustrated. 

CIECH are able to supply a number of 
phthalate resins. 

CHEMOLIMPEX have available more 
than 30 types of alkyd resins for a wide 
range of applications. 

K & K GREEF INDUSTRIAL 
CHEMICALS LTD featured the serles 
of alkyd resins made by the Barfi,rd 
Chemiral Company which were formerly 
manufactured by Soab Ltd. 

MONTEDISON GROUP gave informa- 
tion on the latest Rcsial and Reslrul alkyd 
reslns. 

WARWICK CHEMICAL LTD showed 
the latest additions to its Siirkyd and 
Mitchrlac series of alkyd resins for 
industrial paints and specialised coatings. 

WORSDALL CHEMICAL COMPANY 
LTD exhibited the newer Estokyds for 
paints and other purposes. 

Amino resins 

CHEMOLIMPEX is able to supply a 
series of amino resins. 

DYNO INDUSTRIER AS have deve- 
loped a versatile new melamine resin, 
Dynomin M M  75 which is compatible 
with both water and solvent dilutable 
resins and can be cured at room or elevated 
temperatures, its high solids content allows 
the formulation of paints with a wide 
range of solid contents at application 
viscosities and is capable of cros-linking 
with alkyds, polyesters. epoxies, acrylics 
and many types of hydroxyl containing 
products, such as cellulose and vinyl 
derivatives. Dynonrin M M  I00 is recom- 
mended in conjunction with the low 
viscosity polyester, Dynotal 05, for high 
solids stoving finishes with excellent 
flexibility. 

MONSANTO EUROPE SA displayed 
the high solid Rrsimene range of melamine - 
and urea-formaldehyde resins to provide 
essentially any required film performance. 
These Resimencs are designed for use in 
aqueous and high solid coatings, but can 
readily be used in solvent based coatings 
and are capable of cross-linking with a 
wide range of media to give enamels which 
provide excellent cost/performance ratios. 

MONTEDISON GROUP showed the 
range of Resiplast, Resfurin and Resmelin 
amino resins. 

Emulsion and water-based resins 

BEROL KEMI AB can supply alkyd 
resin emulsions for air drying gloss systems 
and water-thinnable alkyd and polyester 
resins for industrial purposes. 

DYNO INDUSTRIER, AB, showed 
methylolated melamlne reslns su~table for 
use in water-thinnable and hizh solids 
; i t  ings (see 'Amino re~inr;'). -~,fnorr.vl 
H-265 W is a water dispersion of a hydroxy 
acglic restn for cro$r l~nking with melamtne 
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K & K GREEF INDUSTRIAL 
CHEMICALS L T D  provided ~nformat~on 
regarding the new Virmkin~ 7030!55 PVAc 
recently developed by the Ki rh l r~ r  Cher~ricul 
Conrpon)~. The new 30 per cent Veovu 
emulsion is designed for medium build 
texture coatings and high quality interior 
/exterior paints to supplement the already 
popular 8020 general purpose emulsion. 

MONTEDISON GROUP showed its 
honiopolymer and copolymer vinyl acetate 
dispersions, acrylic and styrene-acrylic 
dispersions (Cri,/uf) 

R O H M  & HAAS (UK) L T D  displayed 
the range of acrylic enlulsions for a wlde 
range of purposes, including water-based 
flat. silk and glossy decorative paints, as 
well as for primers, undercoats, main- 
tenance paints and factory finishes for 
hoards and c o ~ l  coating, printing inks and 
can coatings. Prinlul AC-64 was featured 
for use in primers, flat paints and wood 
stains and Pri111u1 AC-67 as a binder for 
aqueous caulks and glazing conipounds. 

CHEMlSCHE INDUSTRlE SYNRES 
BV demonstrated the latest developments 
which have been made i n  resins for water- 
dilutable wood, decorative coatings and 
coil coatings. (See also under 'acrylic 
resins'). 

SYNTHESE bv supply dispersions for 
N A D  paint systems for which solid colour 
in high gloss and high build systems is 
required. 

Epoxy resins 

ARCODE L I M I T E D  have available a 
number o f  epoxy resins. 

CHEMOLIMPEX exhibited a number 
o f  epoxy resin% 

SYNTHESE bv have available pre- 
polymers based upon epoxy/acrylate 
systems. 

Polyester resins 

ARCODE L T D  exhibited polyester resins 
for various purposes. 

BEROL K E M l  AR ?!lowed polyester 
resins for industrial appl~cations. 

CHEMOLlMPEX offer hydroxy func- 
tional resins for use In polyurethane 
coatings. 

D Y N O  INDUSTRIER AS exhibited 
a low viscosity polyester, D?nnlal 05, for 
high solids stoving tinishes giving excellent 
flexibility when cross-linked with methy- 
lated nielanine resins. 

SYNTHESE bv showed a saturated 
carboxylic polyester resin, Sc,l[~prpoll 1001 
for powder coatings which can be combined 
with epoxy resins. I t  offers maximum flow 
and minimum yellowing. New paint 
systems developed include a one com- 
ponent stovingenamel based upon polyester 
and acrylic resins and two component 
isocyanate systems based on a polyester/ 
acrylic polyol. Saturated polyester resins 
for Ihigh solids, .one component systems 
in conii~nction with MF or H M M M  resins, 
and unsaturated polyester resin for pre- 
catalysed putties and surfaces are a150 
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Solvents and plasticisers 

ALBRIGHT AND WILSON LTD have 
available diethyl oxalate and aryl phos- 
phates and dialkyl ester plasticisers. 

ARCODE LTD have available toluene, 
xylene and petroleum derivatives. 

BEROL KEMI AB can supply a range 
of plasticisers and solvents. 

IMPERIAL CHEMICAL INDUS- 
TRIES LTD exhibited a range of Cereclor 
chlorinated paraffins and gave information 
on their use as plasticisers or resin extenders 
in conjunction with Alloprene and vinyl 
copolymer resins. 

K & K GREEF INDUSTRIAL 
CHEMICALS LTD exhibited the Amoco 
Indopol polybutenes and gave information 
on their use as plasticisers for coatings 
sealants and adhesives. 

MONSANTO EUROPE SA showed the 
range of Santicizer plasticisers for lacquer 
a n d  coating applications. 

TENNECO CHEMICALS EUROPE 
LTD. The Solvcnts Division exhlblted a 
range of plasticisers, such as trioctyl 
phosphates, for use with nitrocellulose 
and have available narrow and broad cut 
ill~phatlc hydrocarbons, low and high 
hull~ngaromatics, oxygcnatcd and rpecial~ly 
solvents. Informatfon uas available on 
the Keroset range of distillates for use 
in printing inks etc. 

Report of Council 
A Meeting of Council took place at the 
Great Northern Hotel, London NI on 
6 April 1977 with the President, Mr A. T. S. 
Rudram, in the Chair. There were twenty- 
three members of Council present. 

Council learned with regret of the death 
of MrT. Drummond Kerr, who had render- 
ed distinguished service to the Association 
in earlier days and had been a Vice- 
President. It was hoped to publish an 
obituary notice in the May issue of the 
Joiirnal. 

It was reported that Mr R. G. J. Toms 
had agreed to represent the Association 
on BSI Committee PVC - Pigments, Paints 
and Varnishes Industries Committee. 

Reports were received on the Eastbourne 
Conference and the 1977 Exhibition. 

The Annual Accounts of the Association 
were adopted for inclusion in the Annual 
Report of the Council to be circulated 
in May. 

It was recorded that the number of 
members whose subscriptions had not 
been received was lower than at the com- 
parable time in 1976 and it was resolved 
that the names of any members still in 
arrears with 1977 subscriptions at the end 
of June should be removed from the 
Register. In accordance with Article 11, 
a resolution was passed for the second 
successive Council Meeting concerning 1978 
subscriptions and this resolution would now 
be incorporated in the Agenda for the 
Annual General Meeting. 

The Honorary Editor reported that all 
the Conference papers were now being 

Technical journals, servicesand 
miscellaneous 

BOC AUTOMATION. The auuaratus 
displayed at their stand has been described 
under '1.ahoratory apparatus'. The I ~ a ~ ~ ~ r i i a r  
Sj.\ltnnf can provlde colour d a t ~  proccislng 
in conjunction with a Hunterlah colour- 
imeter, paint plastics, paper, textile, 
pigment, food and cosmetic industries. 

MARCHANT BROTHERS LTD offer 
a service of machinery maintenance, over- 
haul of roll mills, mixers and general 
equipment, together with factory plant 
installation and removal. 

MASTERMIX ENGINEERING LTD 
are able to design, manufacture and install 
complete manufacturing plants. 

NORATOM-NORCONTROL A/S. The 
D a t a  Paint System of automated factory 
production was described. It is more fully 
reported under 'Manufacturing equipment'. 

POLYMERS PAINT AND COLOUR 
JOURNAL showed the current number 
of the Journal which provides a service 
of commercial and technical news and 
comment relating to the industries within 
its scope. Copies of the Year Book were 
also available containing a new section 
which additionally lists polymer suppliers 
and processors, as well as die and pattern 
makers. Copies of "The Technology of 
Powder Coating" by S. T. Harris and 
the new BRMA Surface Coating Resin 
Index for 1977 were also shown. 

Meeting 
proofed and that the Review of OCCA-29 
would appear in the May Issue of the 
Journal. 

Council were extremely pleased to 
learn that negotiations for the purchase 
of Priory House, arising from the rent 
review, had reached a satisfactory stage 
and a note to this effect was added to 
the Annual Report for the information of 
Members. 

The venue for the 1977 Annual General 
Meeting was discussed and it was agreed 
that it should be held at a Central London 
venue following a technical meeting, 
probably consisting of a lecture from an 
overseas source and a luncheon, both 
organised by the London Section. 

Council were informed that since its 
last meeting one Fellow and five Associates 
had been admitted to the Professional 
brade dnd that recruitment advert~sement\ 
rnentlonlng the profewonal grade had 
now appeared. A number of enquiries 
and application for admission to the 
Professional Grade had been received at 
the Information Centre at OCCA-29. 

As a result of a recommendation by 
both the Scottish Section Committee and 
the President's Advisory Committee, it 
was agreed to confer a Commendation 
Award on Mr G. H. Hutchinson for his 
outstanding services to the Association at 
Section and Branch level and as a lecturer 
(including ten consecutive years at the 
exhibition to the school parties). 

Section Chairmen and Reprc\cntatives 
reported on the acti+ities on their Section5 
at home and overseas. 

ROBAN ENGINEE'RING LTD gave 
information on the Tftrnkey" project 
service to design and construct solvent 
bulk storage schemes. See also under 
"Manufacturing equipment". 

A STRAZDINS PTY LTD demons- 
trated its system for the production of 
tinted paints, which includes tinpiercing, 
addition of the required tinters, hole 
plugging and mixing. See "Manufacturing 
equipment". 

TENNECO CHEMICALS EUROPE 
LTD illustrated the Colorrrend System for 
producing colours from the palest pastel 
to the deeoest full shade. It can be used 
in cvnjunci~on u ~ t h  thc (;ruco dispen,ing 
mnch~nes and the G ~ / n p / /  c&)lour d~spls), 
to give great flexibility of approach to 
retail and professional colour systems 
(see under 'Manufacturing equipment'). 

WHEATLAND JOURNALS LTD 
showed the latest edition of 'Pain! Mann-  
factitre' which is published ten times per 
year. It publishes information on all 
aspects of paint production from the raw 
materials to the despatch of the filled 
containers and covers all types of paint. 
A number of associated Journals, including 
'Finishing Industries', which covers the 
field previously covered by Indusfrial 
Finishing and Surface Coating and Electra- 
plating and Mero l  Finishing, were shown. 
Copies of the 1977 'Indrrstrial Finisliing 
lndu.stries Manual '  were available, whose 
purchase price includes a year's subscrip- 
tion to 'Finishing Inr/nslries'. 

Ttnr nic i r r l ;  ~k~.>il'trc~d 6,. Robc,rl Humhlia. u $ r %  rhr 
>",,th,,i ,d o n,o,~;,a ,,irlrcac,r on n nrk.n<i<ir rv <.mpi,arnr 
lire zmporrn,#cr r r l  rite co!,rinuour flrairaue I.L~NI i i ~  
year hrlwccw r,rppii<,rr n,rd nrrr,zu/riclurer.~. Tiie 
inwurrl-poiniina Llrrr, recoil lhc b~rcrrrulrrrnal wpcd 
of rhir uri<~u= onnurrl iirul pobtt lor rhr surbcc  
r<,oli,tlr, it1dus1ric.r. which in 1977 ulrrrrerrd vhilorr 

The Loyal Address to Her Majesty the 
Queen on her Silver Jubilee was shown 
to the Councll. 

This being the last Council Meeting 
before the Annual General Meeting, a 
vote of thanks to Mr Rudram for his 
chairmanship of the meeting was recorded 
with acclamation. 

The President thanked members of 
Council for their support throughout his 
period of office and for their attendance 
at the meeting; he then declared the 
Meeting closed at 4 pm. 
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metal, ivory, porcelain and wood. Mr 
Baitson's talk was very light-hearted as 
well as informative and instructive. A 
buffet was arranged after the meeting 
which was closed with a vote of thanks 
from Mr E. Arm3trong. 

D.M.W. 

Scottish Section 
Ladies night 

The Annual Ladies Night of the Scottish 
Section was held in the Albany Hotel 
on Fridav 14 Januarv 1977. Durine an 
extremely interesting hea l  not o n l y  the 
traditional haggis but also the sweet was 
piped in. The occasion was used to 

The addition to the Presidential Insignia 
whieli has been presented in memory of 

Mr .I .  Miller. 

perform the official presentation of the 
addition to the Presidential Insignia in 
memory of Mr J. Miller. The 
was made, in the presence of Mrs J. 
Millerandfamily, by Mr Hirsch, Marketing 
Director of Vinyl Products Ltd, to Mr 
A .  Rudram the Association President. Mr 
Hirsih ou t~~ncd  the coniiderahle contribu- 
tlon hy the late Mr J.  M~ller to the A\,oc~a- 
tion and especially his interest in the 
Student Group Activities. 

The dance following the meal was both 
energetic and enjoyable: old friendships 

45 years' service, but will continue to be 
available in a consultative capacity. 

Mr M. H. Birrell, an Associate Member 
of the Hull Section, has retired after 
twenty-four years with Reckitt's (Colours) 
Ltd. Mr Birrell was the Sales Director 
of Reckitt's, and has been a member of 
the Association since 1937. 

The death of Mr T. Drummond Kerr, an 
Ordinary Member of the London Section 
and a past Vice-President of the Association, 
is recorded with regret. It is hoped that a 
full obituary will be included in the June 
issue of the Jourrial. 

Register of Members 
The following elections to membership have been approved by PRIESTMAN, KENNETH MARTIN, BSc, Bevaloid SA (Pty) Ltd, PO 
Council. The Section to which each new Member is attached is Box 65, New Germany, Natal, South Africa. (Natal) 
eiven in italics. RANDS. DAVID BARRETT. BSC, PhD, MSC, 37 Mulberry Street, 

Ordinary Members 

ARENDT, JOHN HARRY, BSc, Paint Research Association, Walde- 
grave Road, Teddington, Middlesex TWl l 8LD. (London) 

BAKER, BRIAN DEXTER, 12 Borrowdale Drive, Bury, Lancs 
BL9 8HT. (Manchester) 

BARKER, MICHAEL JOHN, 26 lvedon Road, Welling, Kent DA16 
INW. (London) 

CAMPBELL, COLIN DENNIS, PhD, BSC, Ciba-Geigy (UK) Ltd, 
Hawkhead Road, Paisley, Renfrewshire. (~conish) 

CHANDRA, MAHESH, BSc, PhD, MSc, 1 Este Road, London, 
SWI I 2TL. (London ) 

COY, JOHN HUGH, PhD, 29 Merrygreen Place. Stewarton. Aryshire. . - 
(Siottish) 

GRAY, ALAN, BSc, Reed Pigments Ltd., 199 New Toronto Street, 
New Toronto, Toronto M8V 2E9, Canada. (,Ontario) 

HIGNETT, LESLIE DONALD, 37 Wheatcroft Road, Allerton, L~verpool, 
Merseyside L18 9UF. (Manchester) 

IYENGAR, DORESWAMY, BSC, MSc, PhD, FRIC, Chemetron 
Corporation, Pigments Division, 491 Columbia Avenue, 
Holland, Michigan 49423, U.S.A. (General Overseas) 

KEAN, NORMAN BUCHANAN, PhD, BSC, Ciba-Geigy Plastics & 
Additives Co., Hawkhead Road, Paisley, Renfrewshire. 

(Scottish) 
K o ~ c z ,  ATTILA PAUL, MSC, 2300 Confederation Parkway No. 

1608, Mississauga, Ontario L5B 1R5, Canada. (Ontario) 
KUHN. JOHANNES ANDRIES. BSc. PO BOX 77. Winklesorult 4145. , . 

south Africa.  atad ad 
LAWRENCE, SIMON GAYNER, PhD, BSc, 28 Corsebsr Drive, Paisley, 

Renfrewshire. (Scottish) 
MARTIN, FELIPE, BSc, 273 Pharmacy Avenue, Apt. 11 12, Scar- 

borough, Ontario MIL 3E9, Canada. (Ontario ) 
MCCRAE, JAMES MCGEACHIE, PhD, BSc, ARIC, 9 Merrick Avenue, 

Stewarton, Ayrshire. (Scottish) 
MORRIS, COLIN HENRY, 51 Mill Street South, Brampton, Ontario, 

Canada. (Ontario) 
PETERSON, WILLIAM, I14 Morse Street, Toronto M4M 2P8, Ontario, 

Canada. (Ontario ) 

~ g u n ~ a r a k i ,    owe; Hutt, New Zealand. (Wellington) 
ROONEY, ROBERT LAMBIE, GRIC, Ciba-Geigy Plastics & Additives 

Co., Hawkhead Road, Paisley, Renfrewshire. (Scottish) 
SKELTON, PETER, 81 Grandview Avenue, Thornbill, Ontario 

L3T 1H3, Canada. (Ontario) 
WAITE, PHILIP STEVEN, Hoechst UK Ltd, Pegasus House, Burley's 

Way, Leicester. (Midlands) 
WELLBEWVE, BARRY FREDERICK, Giant Paints Ltd, Ngauranga 

Gorge, Wellington, New Zealand. ( Wellington) 
WHALEY, ALAN RAY, BSC, Macpherson Coatings, Radcliffe Road, 

Bury, Lancs. (Mancl~esler) 
WHEELER, IAN ROBERT, BSC, Ciba-Geigy Plastics & Additives 

Co.. Piements Division. Hawkhead Road, Paisley, Renfrew- 
shire. (Scottish) 

WILMOT, BRIAN, 17 Willowbank Avenue, Lake Wilcox, Ontario, 
Canada. (Ontario) 

Associate Members 

HOFMEYER, JOHN MURRAY, Union Carbide (S,A) (Pty) Ltd, PO 
Box 8194, Johannesburg 2000, South Afr~ca. (Transvaal) 

PATON, DUNCAN JOHN EDWARD, 44 Allen Terrace, Linden, 
Wellington New Zealand. ( Wellington) 

PROOME R O D E ~ C K  MATTHEW, Union Carbide (SA) (Pty) Ltd, 
PO'BOX 8194, Johannesburg 2000, South Africa. (Transvaal) 

RICARD, WARREN, RR No. 1, Lefray, Ontarlo, Canada. 
(Ontario) 

SIDA, PETR, 354A Broadview Avenue, Toronto M4M 2 ~ 9 , * ~ a n a d a  
I n n l n v h l  , - . . . -. .- 

STURIND, MICHEAL, 49 Clair Road, Downsview, Ontario M3N IA( 
Canada. (Ontario) 

Registered Students 

BENT, L~NCOLN EARL, Romford YMCA, Rushgreen Road, 
Romford, Essex. (London) 

LINPORD, COLIN EDWARD, 208 Biggin Avenue, Bransholm, Hull, 
Yorkshire. (Hull) 

SMITH, ANNE PATRICIA, Harrison Mayer Ltd, Uttoxeter Road, 
Meir. (Midland) 
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Eastbourne Conference 
16-19 June 1977 

The conservation of energy, materials and other resources in the 
surface coatings industry 

Rezistrations delegates can read them before the Con- The closing date for registration for the 
ference, at which lecturers illustrate their 
topics, but do not read their papers in their 

Conference was given as 1 April 1977 entirety. This allows for a much longer 

~a:,"p'd$~Ifpf dt," w5,"pbe~fn ~ p o ~ ~ ~ ~  
discussion period than at any other con- 
ferences and has proved of immense value 

to let any accommodation not taken by to those attending previous Association 
that date. Registrations have been received 
from delegates in the United Kingdom and 

Conferences. 

several overseas countries. Dates and times of sessions 
Applications can still be accepted, and 

delecates are reminded that VAT (8 oer 
centat  the time of going to press) applies 
to all registrations. 

Copies of the Conference brochure and 
registration form were enclosed in all copies 
of the December 1976 issue of the Jorr~fral 
sent to Members attached to the General 
Overseas Section and non-meniber sub- 
scribers to the Journal. The brochures have 
been sent to all Menibers attached to the 
UK and Irish Sections with Section circu- 
lars. Any non-member who has not yet 
received a copy of the brochure and wishes 
to register for this important Conference 
should apply for the necessary form to the 
Association's offices. Non-members wishing 
to avail themselves of the preferential 
Conference fee for Members may do so, by 
sending in a membership application form at  
the same time as they submit their Conference 
registration form and the fee cnclosed should 
covcr both the Membership entrance fee, 
1977 subscrintion and the Conference 
registration fee. Membership application 
forms can be obtained from the Associ- 
ation's offices. 

The registration fees for the Eastbourne 
Conference will be £40.00 (plus Value 
Added Tax at the standard rate) for 
Menibers. £60.00 (plus VAT) for non- 
members and f 15.00 (plus VAT) for wives. 

Preprints 

Preprints of the papers are now being 
prepared and it is expected that these. 
together with details of accommodation, 
badges, programmes etc., will be sent to 
those who have registered at the beginning 
of June. I t  is a feature of the Association's 
Conference that preprints are sent out well 
in advance of the function, in order that 

As a result of several requests after the 
last Association Conference, this year the 
Conference dates include a weekend to make 
it easier for delegates to arrange to attend. 
The Conference assembles on the evening 
of Thursday 16 June when, in accordance 
with its usual tradition of hospitality, the 
Association will hold a reception for all 
those attending from overseas, which will 
be followed by a meeting of the lecturers 
and chairmen of thesessions. Theconference 
sessions (which this year comprise 14 
will be held as follows: 

Friday 17 June (9.30 am-12.30 pm) 

Chairman: C. N. Finlay, ATSC (Hon. 
Research and Development Officer, 
OCCA). 
Mr M. A. Parrish (Ward Blenkinsop) 
"Ultra Violet polymerisation". 
Mr J. A. Seiner (P.P.G. Industries, USA) 
"Microvoid coatings-material and 
energy savers". 
Dr S. Haagenrud (SLF) "Atmospheric 
corrosion testing of metallised, metallised 
and painted, and painted steel". 
Dr A. 0. Christie (International Paint 
Co.) "Recent developments in anti- 
fouling~". 

Friday 17 June (2.30 pm4.30 pm) 

Chairman: Dr L. Valentine, FTSC 
(Director of Research and Developnlent, 
Berger Jenson & Nicholson Ltd and a 
former member of Council). 
Mr M. A. Glaser (Dexter Corporation, 
USA). "Conserving human resources 
through innovation". 
Mr I. G. Balfour (BTP Tioxide Ltd). 
"The cost of flocculation". 

Professor K. Hamann and Dr G. 
Joonien (Research lnstitute for Piernents 
and' llainic. Stuttgnrl). "1-ayer strictures 
of absorbed polymers at pigment,'solut~un 
interfaces and their influence on the 
dispersion stability of pigments in paints". 

Saturday 18 June (9.30 am-12.30 pm) 

Chairman: Dr F. M. Smith. M S C  (Presi- 
dent, Paint Research ~ssociation i n d  a 
Vice-President of OCCA). 
Mr D. J. T. Howe (Consultant to the 
I'aintmakers Association). "The paint 
industry in a situation of diminishing 
availabilitv of raw materials". 
Ilr J.  L. Mondr (tfocchst AG, Germany). 
"B~nders \\t~thout env~runmr'ntal pollution 
and u ~ t h  g ~ d  penetration propertlcs on 
the basis of acrylic emulsions with very 
fine oarticle sizes". 
Mr A. F. Sherwood and Mr T. R. Bullett 
(Paint Research Association). "Save 
your paint, your money and your sub- 
strate." 
Professor W. Funke (University of 
Stuttgart). "Possible uses of reactive 
microgels in paint formulation". 

Saturday 18 June (2.00 pm4.00 pm) 
Chairman: Mr A. G. Holt, FTSC (ICI 
Ltd, Paints Division and a former Chair- 
man of the Thames Valley Sect~on and 
former Vice-President of OCCA). 
Mr K. Winterbottom, Mr N. S. Moss 
and Mr D. J. R. Massy (Ciba-Geigy 
Plastics & Additives Co). "A study of 
the eKects of thiol modification of alkyd 
resins on their ease of cure with amino- 
plnsts". 
Mr R. W. Kay (HM Factory Inspector- 
ate). "Labelling of dangerous substances 
and preparations in the EEC". 
Mr H. Hardisty (Bath University) 
"Analysis of the constant-rate period of 
ink drying". 

A view of the promenade at Easthourne 

Social events 
A full range of social events has been organ- 
ised for the delegates and their families at 
the Conference. including a golf tournament, 
table tennis, coach tours, Ladies' talks, and 
a theatre party. 

There will be an informal receplion for 
all delegates at lunchtime on Friday and a 
Civic Reception will be held, at  which the 
Mayor and Mayoress of Eastbourne will 
welcome the delegates, on the evening of 
the same day. The Association's Dinner and 
Dance will be the closing function of the 
Conference on the Saturday night, at  which 
Mr N. Estrada, Pres~dent of the Federation 
of Societies for Coatings Technology, 
will be proposing the Toast to the Assoc~a- 



Sylvachem makes just 
that little difference to... 

Sylvachem's SYLFAT* range of tall oil fatty 
acids offers manufacturers of surface coatings 
excellent colour and colour stability. Compared to 
soya bean fatty acids, there is an advantage in colour 
retention due to the absence of linolenic acid. 

SYLFAT tau oil fatty acids can be used in 
alkyds, modified alkyds, vinylated alkyds and 
urethane coatings to permit solubility in organic 
solvents. 

Sylvachem's SYLVAROS* and PRIMAREX* 
tall oil rosins also find applications in surface 
coatings where their excellent mineral spirits 
tolerance and superior fatty acid solubility and 
stability are appreciated. Experience has shown that 
better drying rates are obtained while hardness, 
adhesion and water resistance remain equivalent. 

The unique performance of Sylvachem 
products is the result of a new and sophisticated 
vacuum distillation technology that assures uniform 
separation and consistency in our f d  line of 
derivative products. 

Many Sylvachem products are now available 
~ 

ex-stock throughout Europe. For more information, 
please contact SCM Glidden Organics, Chaussee 
de Charleroi 27 Bte 3, B-1060 B~ssels ,  Belgium. 
Tel. (02)538 82 97. 

syhrachem CORPORATION 

I'rodud. manufactured bv Sylvachem Corporal~on bold erclustvely 
by Gltdden Or~anlc? Trademarks of Sylvachem Corporatnon 
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UV pol y merisa t ion 
The twelve papers in this volume were origin- 
ally published in the Journal earlier in 1976. 
They are based on lectures given at a Sym- 
posium of the Newcastle Section of the 
Association, held at Durham University on 
10 and 11 April 1975. Titles and authors are 
listed below: 
Photochemical excitation and i ts con- 
sequences--a review by R. B. Cundall 
The application o f  UV-curing materials 
and technology t o  packaging by A. D. 
Lott. 
Photoinitiation by aromatic carbonyl 
compounds by A. Ledwith. 

The technological literature relating t o  
polymerisation photoinitiators by A. Pryce. 
Photopolymerisation: the kinetics o f  a- 
type photopolymerisation by F. C. de 
Schryver and N. Boens. 
The use o f  polyfunctional monomers i n  
UV curing by J .  R. Younger. 
Sensitisation and stabilisation i n  mono- 
mer/polymer systems by D. Philli~s. 

UV-drying equipment, design and instal- 
lation by R. E. Knight. 
Ultraviolet curing inks by A. A. Gamble. 
Some aspects o f  the pigmentation o f  
UV-curable systems by B. E. Hulme. 
Some aspects of the formulation o f  UV- 
curable polyester based systems by A. 
Laws, S. Lynn and R. Hall. 

Copies of this book are available at f5.00 or US $10.00 each (prepayment only) from the 
Association's offices at the address on the Contents page of this issue. 

QUALITY CONTROL APPARATUS 

.VISCOSITY .GLOSS 

.DRYING TIME 
.COLOUR 

.HARDNESS 

.OPACITY 

.IMPACT 
AN ILLUSTRATION TO SHOW A RANGE OF 
DIGITAL GLOSSMETERS AT 209 609 AND 
85" GEOMETRIES COMPLYING WITH ASTM 

.ABRASION D523 AND IS0 SPECIFICATIONS .FILM APPLICATION 

SHEEN INSTRUMENTS (SALES) LIMITED 
SHEENDALE ROAD, RICHMOND, SURREY TW9 2JL Telephone: 01-940 0233 and 1717 

CABLE: SHEENINST RICHMOND SURREY 
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tlon at the D~nner, to whlch the Pres~dent 
w~ll reply and will welcome the guests. 
The Mayor of Eastbourne w~ll reply on 

L* 

behalf of the guests Further detalls of the 
soc~al programme are glven In the Con- & 

ference programme leaflet, ava~lable from 
the Assoc~atlon's officec 

Ul t r av io l e t  l i g h t  c u r i n g :  some 4 
*e* 

b e n e f i t s  a n d  r e c e n t  a d v a n c e s  

by M. A. Parrish (Ward Blenkinsop) 
F 

Sfrrnn~ary: A rapid appreciation of the 
advantages of UV-curing has taken place 
within the last few years, so that the 
technique is virtually established within 
the surface coatings, printing and plastics 
fields. These advantaees are brieflv out- 
llncd and quant!tatl\f dat.1 arc prh\ented 
In order to hlghl~ght encrgy con5crvatlon 

As with any new technique, technical 
problems arise. for example, the curing 
of pigmented formulat~ons by UV light. 
An outline of some new photoinitiators 
which help overcome this problem is 
presented. 

Ana lys i s  o f  t h e  c o n s t a n t - r a t e  
p e r i o d  o f  i nk  d r y i n g  

by Mr H.  Hardisty (University of 
Bath) 
Summary: High velocity impinging air jets 
are commonly used to accelerate evapora- 
tive ink drying on rotary presces for the 

packaging and converting industry. To 
provide data for dryer designers a pro- 
gramme of research hac been implemented 
to study the heat and mass transfer processes 
which underlie the dry~ng of thin ink films. 
In the paper, the heat transfer situation 
under impinging jets is outlined and some 

Section Proceedings 

London 
Printing on textiles 

A one-day symposium was held jointly by London Section 
OCCA and London Region SDC on Wednesday 9 February 
1977 at Thames Polytechnic. Woolwich. 

Following an introduction by Mr J. Tooke-Kirby, 
Chairman of London Section OCCA, and a welcome to 
the Polytechnic by Dr Currell, Head of Chemistry, Mr 
G .  M. Roberts, Chairman of London Region SDC took 
the chair for the morning session. 

1. Pigmo~rs for textile printi~rg 

The first paper was presented by Mr J. Ferguson, Hoechst 
U K  Ltd, and began with an outline of the reasons for the 
rapid growth in pigment printing during the past few years. 
These were; the simplicity and therefore economy of the 
process; technical advances resulting in improved quality 
and fastness of prints; versatility, enabling a variety of 
natural and synthetic fibres. and mixtures of these, to be 
printed; the special effects which can be achieved using 
pigments, such as resist prints. 

The fact that all processes have some disadvantages 
cannot be overlooked however, and Mr Ferguson then 
described in detail the correlation between adverse effects 
on handle and pigmentlbinder ratio, and the glass transition 
temperatures of various possible binders. The properties 
requ~red of the binder are good adhesion to the substrate, a 
soft colourless film, and fastness to light and dry cleaning 
solvents. Monopolymers at the two extremes of a list of 
possibles are butadienes and acrylics. Butadienes glass 
transition temperature - 87°C give a very soft film, but 
rubbing fastliess is poor, and the binder is susceptible to 
light ageing; Acrylics, glass transition temperature IC&106^C 
glve a very hard film, good rub-resistance, but a harsh handle. 
For these reasons, copolymers generally provide the basis 
for present day binder systems. 

experimental results are presented. A 
non-contact, infra-red technique for con- 
tinuously monitoring the ink drying 
process is described and drying curves for 
an ink based on a single solvent( CMethyl- 
2-Pentanol, MIBC) are presented. The 
constant rate sections of the IR curves 
are analysed and experimentally determined 
drying times are compared with those 
calculated using established heat and mass 
transfer theory. 

OCCA Anniversary 
D i a m o n d  J u b i l e e  
In May 1978 the Association will celebrate 
the sixtieth anniversary of its foundation 
and i t  is felt that Members (and others who 
wish to take part in the celebrations) would 
like to have as much notice as possible of 
the dates. Following the pattern successfi~lly 
used at the Association's Fiftieth Anniver- 
sary in 1968, the main events will be ontwo 
consecutive davc. On the evening of 
Thursday 1 1  May it is planned to hcld at a 
City Livery Hall 3 Commemorative Lecture, 
followed by a Dinner to which Past Presi- 
dents, Past Honorary Officers of the 
Association, Honorary Members and the 
surviving Founder Member will he invited 
as guestc. On Friday 12 May the Associa- 
tion's Dinner and Dance will be held at 
the Savoy Hotel. London \VC2 and Presi- 
dents of other societies, together with their 
ladies, will be invited to attend. 

New synthetic thickeners have been developed. based 
on high molecular weight acrylates, which not only increase 
the viscosity of the print paste but also act as acid donors 
at the curing temperatures to which pigment prints are 
subjected. This is particularly useful when cross-linking 
agents are added to improve fastness properties, as these 
cross-linkers are generally acid catalysed melamine formal- 
dehyde precondensates. Cross-linking should only occur 
at the curing temperature, otherwise, troubles develop 
during printing, such as screen blocking and soiling of 
blankets or back-greys. 

A wide range of pigments is available for textile printing, 
and selection is governed by those fastness properties required 
of the finished print which depend on the pigment. such as 
fastness to heat, light and solvents. Some fastness properties 
are dependent only on the binder, some on both binder 
and pigment. 

The three main types of pigment printing systems in 
bulk use now are emulsions, solely aqueous, or low-white 
spirit emulsions, the price and ecological undesirability 
of white spirit being increasingly considered. It is common 
practice now to print designs, which a few years ago would 
never have been considered practicable for pigment printing, 
and examples of work being done were available for 
inspection. 

2. Screen printing techniques 

Mr H. H. Lavell of Sericol first gave some general informa- 
tion about flat-bed screen printing, and mentionsd that the 
thickness of the ink film applied was between 10 and 30 
microns (dry). This enables prints of high opacity and colour 
intensity to be applied to almost any substrate. 

The methods of producing photo stencils were explained, 
with particular reference to replac~ment of bichromates by 
diazo sensitisers. 

After referring to the now widely used vapour-phase heat 
transfer process, Mr Lavell gave details of a transfer system 
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where the vehicle is also transferred. Screen printing is 
particularly suitable for laying down thick films o f  PVCl 
plastisol i.c. polyvinyl acetatelchloride copolymer particles 
dispers-d in plasticiser. Conversion to a continuous film is 
brought about by heating to about IIO"C, and the image 
can be subsequently transferred and fused at 170'C. The 
same medium can be used for direct printing and fusion, 
and is particularly useful as a flock adhesive. 

Replying to a question on how the adhesive characteristics 
o f  binders were measured. M r  Ferguson said that this was 
generally judged by the rubbing-fastness achieved; on 
cellulosic fibres adhesion was very good, whilst polyamide 
was more difficult, and extra binder or  cross-linker were 
needed. The question o f  formation o f  a continuous film, 
with bridging across the fibres was not one generally met, 
the coating preferably being only on each fibre surface; 
bridging is undesirable. The types o f  pigments used were 
the same as for paints and printing inks. 

The fact that a matt effect was normally obtained with 
the print pastes described was agreed, but M r  Lavell pointed 
out that glossy prints were possible with the plastisol based 
inks. 

Asked whether other methods than screen printing were 
used on textiles. M r  Ferguson said the historical development 
had been from hand block printing to copper rollers, then 
separate hand screens, automatic flat-bed screen printing 
machines, and then rotary screens. A l l  typcs are still currently 
used. 

The very interesting 1CI film on 'Colour' was shown 
before lunch, during which M r  I. Gailey. President o f  the 
SDC expressed his approval o f  this joint symposium. 

3. Dyei f r~  and prirrrifr~ nrcrhorls fbr the rolorrrfltiorr of carpets 
by jet impre~natiorr 

The first afternoon paper was given by D r  J. L. Dawson o f  
ICI, and dealt with the very latest techniques o f  applying 
patterns to carpets. Space dyeing was one method o f  obtain- 
ing a random pattern, and the OPI and TAK processes 
were alternative methods. The Millitroft machine involves 
pumping dye liquor, viscosity 200-300 centipoises through 
75-95 micron jets on to a continuously moving web o f  
carpet. The Chronrorronic employs different needle valves, 
and there are different types o f  equipment also from Mathias 
Mills, the Mrrltichromat, and Tilmr Gr,qbreerinp. 

Drop printing methods involve breaking the dye-liquor 
stream into charged droplets and then passing them between 
deflector plates. I t  is possible to print 15 colours at 60 metres 
per minute. There is a low liquor pick-up, and this is con- 
trolled by adjusting the pressure, particularly to obtain 
an even pick-up. The viscosity o f  the liquor must not be 
too high, otherwise there is no  penetration into the fibres. 
Wetting agents do not improve this; Butyl Cellosolve is 
used as a viscosity control additive. 

4 .  New trafrsfer prirrfinp tcchrriqees 

D r  Jones from Leeds Universitv first ex~lained the ~ r i n c i ~ l e s  
o f  the sublimation process, and-mentioned recently attempted 
imorovements using vacuum and differential air-flow tech- 
niques. The main lh i ta t ion  is that no vapour-phase method 
is available for natural fibres, so the following are being 
considered: 

( I )  Dry trarr.s/er nratho(1.s: (a) Melt transfer; Star Starrrpa 
Milan; 20-80 tons pressure/ 
sq. cm. 

(b) Film release; Fabprifrr. 
(c) Resin treatment. 

A group pllotograph of romc of the lccturcrs at the onc-da? Sym- 
posium held jointly hy the [.ondon Section of OCCI  and the London 
Region of SDC at the l'hemes I'olylechnic. \\'oelwich, on \Vednesday, 
9 Frbruar?. ( h o f ~ r  lejr ro r 1 ~ 1 , r )  Ilr I<. C. Ilenney (Tharncs Poly- 
technic), Dr F. .lanes (Univcr\ity of Leeds), Mr  J. 'l'ooke-Kirby 
(Chairman, London Section OCCA), M r  H. Lavcll (Sericol Croup 
Ltd). M r  .I. C. Ferguson (Hoechst (UK)  Ltd), M r  I. Cailey (President, 
Society of Dyers and Colourists), M r  M. I'ordoR (Director and 
Secretary. General SDC), Ilr T. L. Dawson (1C1 Ltd), M r  M. 
Roberts (Chairman, London Region SDC). 

The very high pressures required for (a) are obvious 
disadvantages and incomplete transfer is another. 

System (b) relies on there being a higher adhesion between 
the heated ink layer and the fabric than between the ink 
and the release film. This is not always achieved when trans- 
ferring to polypropylene or  polyester. The medium used 
is based on clay/lalex and is difficult to print except by the 
screen process. 

I n  the case o f  (c), the fabric is first treated with a crease- 
resist resin with an affinity for disperse dyes. The resin 
is a melamine formaldehyde pre-condensate, and good 
results have been obtained on 50150 polyester/cotton. 

(11) Wc.t rrafr.s/ilr ~~~r11101l.s: (a) Fa.strarr 
(b) Ayrtarror~ 

(a) was developed initially for applying acid dyes to wool 
and leather which are pre-padded with stablised thickeners, 
and washing off after printing is necessary. 

The Aqrratrafr method (b), employs the D<,nywifrt calender, 
a joint Tootals/Transprint U K  development. There are two 
types o f  transfer paper, Aqrratrarr AC for acrylics and Aqrfatrafr 
C for cellulosics. 

I n  reply to a question concerning the type o f  paper used for 
vapour-phase transfers, D r  Jones said that there were really 
no special properties required o f  it. On the question o f  
re-use o f  paper for the film-release method he said this was 
unusual, as although all the colour may be transferred the 
release fi lm may be damaged. 

A question was asked regarding the clogging o f  nozzles 
i n  the jet dyeing and printing process. D r  Dawson replied 
that the inks were passed through a 5 micron filter, and 
there are in-line filters on the Millitrofr machine. This has 
4.000 jets across its 2 metre width. Experiments with disperse 
dyes and pigments showed no problems o f  flocculation on 
standing which could lead to clogging o f  nozzles. 

The final item was a film on Rotary Screen Printing made 
by Storck Brabant. 
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Summing up the days events. Mr S. Schofield gave some 
facts and figures about the textile printing industry. Over 
12000 million metres of fabric are printed world-wide, 
about 250 million metres of this in the UK, only about one 
tenth of the share of printing enjoyed in the peak year, 
1913. Introduction recently of printed bed-linen has increased 
the meterage. Copper roller printing still accounts for 50-60 
percent. flat screens. 15 per cent and rotary screens, developed 
during the past 12 years. 25-35 per cent. 

About 100 million metres of transfer paper was printed 
in the UK last year, 70 per cent was exported. leaving 30 
million metres used in the UK. This proportion of world 
production is 20-30 per cent. S~h/istaliqrrr having about 
40 per cent of this. Film release transfer papers are screen 
printed, vapour-phase mainly gravure, some flexo, and a 
few screen printed. 

Future trends are likely to be for pigments to take an 
increasing share of the market, but use will still be made 
of some of the advantages of soluble dyes. Rotary screens 
are still on the increase, and transfer printing is likely to 
grow further, so the interest from the ink and paper side 
of industry is certainly appropriate. 

K.L.B. 

Flammability testing 

An evening meeting of the Section was held on Thursday 
3 March. 1977 at Manson House, WI when Mr A. G. Walker 
of Anzon Ltd presented a paper entitled 'Flammability 
testing and its relevance to flame retardant paints'. , 

In opening his lecture Mr Walker first discussed how all 
fires exhibited a pattern of initiation, growth, steady state 
and extinction, but that each part of the fire was very variable 
and this made it difficult to develop one test that could 
accurately predict the effects of every real fire situation. 

Flammability tests fell into two groups. Fire predictive 
tests were used to test the fire resistance of raw materials 
and those which tested structures were the only ones of any 
validity. Combustion characteristic tests were the most 
important group of tests and examined the combustion of 
products under specified conditions. 

Tests which were used to determine the ease of ignition 
and rate of spread of flame were then discussed. Of the former 
type there were many standard tests, using either bars of 
material under test (1%. BS. 2782 method 508A) or panels 
mounted at various angles (cg. BS. 476 part V). In each case 
the material was subjected to a flame for a specified period 
and the ease and spread of flaming noted. Since these tests 
were carried out at ambient temperatures they could be 
considered only as go/no go tests for a particular material. 
The Limiting Oxygen Test, which determines the amount 
of oxygen required just to prevent burning, could be used 
to rank different materials. By preheating the imput gases 
the effects of temperature on burning rates could also be 
evaluated. This method is being circulated as a British 
Standard. 

Another series of tests were available which measured 
the ease of ignition from electrical heat imputs, such as 
BS. 2782 method 508E. 

In the second category, spread of flame tests measured 
both the rate of spread of flame and the heat released by 
burning material. The latter aspect was important as the 
heat generated more gaseous fuel which promoted further 
burning. BS. 476 part VII was a typical test for measuring 
rate of spread of flame and BS. 476 part VI for heat release. 
In this test, a fire propagation box was used and the tempera- 
ture pattern during burning was measured. 

It was important to realise that ease of ignition and rate 
of spread of flame were not related and that both were 
specified in Building regulations. 

Smoke emission from materials is another important area 
in burning as suffocation and loss of visibility causes the 
greatest number of deaths in fires. The most universally 
used test was the American National Bureau of Standards 
method. 

Mr Walker then discussed how intumescent and fire 
retardant paints could be used to reduce the combustability 
and flame spread characteristics of building materials. 
Intumescent coatings reduced flammability by modifying 
the surface on exposure to heat. Phosphorus compounds, 
for instance, were used extensively in combination with 
blowing agents to remove the source of heat from the flam- 
mable substrate. Fire retardant paints contained materials 
that prevented burning of the gas phase. These typas were 
used more extensively than intumescent ones as they can 
be formulated more easily to give typical paint application 
and film properties. Halogenated compounds and antimony 
oxide are incorporated into the paint. On exposure to heat, 
halogen radicals were produced and these reacted with the 
gaseous phase to prevent further burning. Chlorinated 
compounds are most suitable, being both solid at room 
temperature and decomposing to radicals at typical fire 
temperatures. 

In conclusion Mr Walker discussed briefly the application 
of the building regulations to painted products. Paint was 
not considered a construction material, unless prepainted 
panels were used on site. Only new buildings or major 
redevelopments are covered by the regulations but insurance 
agents, fire prevention officers and building planning officers 
can all specify the use of particular fire resistant materials 
as demanded by local conditions. 

Mr D. Bayliss. Vice-Chairman, London Section OCCA. 
concluded the meeting with a vote of thanks to the lecturer 
for his most interesting paper and for giving an enlightening 
insight into the subject. 

A.J.N. 

The Top Tahle at the Scottish Section Dinner and Dance (see page 
197). I-i-o~rr , o a  Mrs Hirsch, Mrs Davidson, Mrs McKendrick, 
Mrs Rudram, Mrs Hodgson. Seco~rrl row: Mrs McCallum, Mrs 
Brooke. Tlri~rl ro~s: Mr L. J .  Brooke, Mr J. D. W. Davidson, Mr 
A. T. S. Rudram, Mr K. V. Hodgson. Back mu,: Mr I. R. McCallum, 

Mr A. McKendrick, Mr S. H. A. Hirsch. 
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West Riding 
A review of silicone protective coatings 

Exporting 
A Meeting of the Section was held on Tuesday, 8 February 

Mr C. Butterworth, in his capacity as Export Manager of 1977 at the Griffin Mr J. G. Price 
the silver paint & L~~~~~~ co, ~ ~ d ,  delivered an informative Coming Ltd, presented a lecture dealing with silicone based 
paper on "exporting" to an audience of members and guests coatings. 
o n  I0 March-at thecrest Motel, Derby. 

The lecturer briefly outlined his firm's devzlopment in 
paint exports leading to the considerable volume of paint 
which is exported to date. During the period of 1973175 
it was reported that the total paint exports from the UK 
increased from 43 million to 60 million litres ptr annum. 

Mr Butterworth then went on to outline the principal 
areas of vital importance to the would-be paint exporter, 
who must first overcome the very natural reluctance to 
spend money in preparing trade links, satisfying customer 
requirements, overcoming compttitor penetration and so 
on. The intrepid aspirant must not be put off by the cost 
of good packaging, essential to the safe arrival of goods in 
transit and recognised by low insurance rates. 

Documentation, shipping regulations, dock and town dues 
congestion tariffs, forwarding, C.I.F., F.O.B., bills of 
exchange, letters of credit were covered and the audience 
were left in no doubt that competent administration is 
essential for the satisfactory conclusion of export deals. 

The smaller company is not excluded from exporting 
because it can turn to the many Export agents, who operate 
from the U K  and provide excellent product intelligence 
throughout the globe, and are qualified to service the complete 
operation of an export deal. 

In spite of the handicap induced by the discomfiture 
of a sore throat, Mr Butterworth was able to conclude his 
talk and stimulate a lively question period. Topics such as 
colour cards, can and carton sizes, climatic differences 
affecting paint properties, flash point regulations, cargo dead 
lines, insurance in transit, credit worthiness of "emerging" 
countries were discussed. 

A vote of thanks was proposed by Mr S. Watson and 
approved warmly by the entire company. 

J.R.K. 

Scottish 
Pigment dispersions 

A talk on a "Pigment Dispzrsion" was given by Mr R. Monk 
in the Beacon Hotel Glasgow on 20 January 1977. Mr Monk 
concentrated his talk on aspects of aqueous pigment disper- 
sions, primarily designed for colouration of emulsion paints. 
The various types of equipment available were described: 
Mr Monk indicated that the optimum equipment could vary 
with formulation. The major formulation controls were the 
surfactant balance and settling aids. The large audience 
participated in a full discussion on the topics of costs, product 
optimisation and quality control. A vote of thanks was 
proposed by Mr I. McCallum and the audience showed 
its appreciation in the normal manner. 

G.H.R. 

Silicones are based on both silicon and carbon compounds. 
The inorganic silicon-oxygen back-bone contributes the 
thermal, oxidative and chemical stability typical of silica and 
silicates, whilst the organic substituents effect re-activity, 
solubility and plasticity. Typical unmodified silicones show 
resistance to heat. cold, chemical and ultra-violet attack, 
high surface activity, incompatibility with organic materials, 
water repellency, inertness, non-toxicity and non-biodegrada- 
bility, and electrical resistance. Mr Price then briefly outlined 
the processes for manufacturing silicones. 

Early silicone-organic coatings were nearly all based 
on simple cold blends of silicone resins with organic resins. 
Significant improvements were achieved in colour and gloss 
retention. Further work on increased substitution by organic 
radicals led to improved compatibility and other properties. 

High performance maintenance paints can utilise silicone 
based systems and Mr Price discussed their use in high 
temperature coatings and air drying paints. He also discussed 
the various systems which have been developed and indicated 
their merits o r  disadvantages. The use of silicone modified 
polyesters is widely adopted in the USA for coil coating 
applications and the lecturer considered the various combina- 
tions being used and discussed the merits of various polyols 
being used at present as well as possible future developments. 

Other applications for silicone based products include 
appliance finishes, release coatings and masonry water 
repellents and Mr Price dealt with each aspact in some depth 
before briefly mentioning the various uses of silicones as 
paint additives. 

A lively discussion ensued and the proceedings were 
brought to a close by a vote of thanks from Mr M. J. 
~och-rane. 

R.A.C.C. 

Newcastle 
Mechanical Testing 

The sixth meeting of the 1976177 session was held at the 
Royal Turks Head Hotel, Newcastle on March 3 when 34 
members and visitors attended to receive a paper entitled 
'The value of mechanical tests in assessing paint performance 
and their relevance to specifications' by Mr C. E. Hoey of 
the Ministry of Defence. The speaker dealt with bend, 
scratch and impact tests indicating the difficulties encountered 
in interpreting results and stressed the need for more meaning- 
ful definitions. It was concluded that more thoughtful study 
of such tests was required to understand their nature and 
limitations. A useful discussion period followed the presenta- 
tion of the paper before the Chairman brought the meeting 
to a close. 

T.H. 

Forthcoming Events 
Details are eiven of Association meetings Monday 2 May Irish Section: Golf outing--details to be 

the  l ~ n ~ t & I  Kingdom and Ireland i o  announced. . . . . - . . . . . - . . 
to the end of the &:nth following Hull Section: Ladies' Evening "Pottery, 
tion and in other parts of the world up colour and decoration" by Mr A. Simk~n- 1619 June 
to the end of the second month following Blythe Colours Ltd, to be held at the Association BiennialConferenceandAGM 
publication. "Haven Inn", Barrow Haven. Lincs. at Eastbourne. Details on page 198 



Information Received 
I C I  expansion 
1CI have announced that they are to spend 
f15m on a major expansion of manu- 
facturing capacity for Procion libre-reactive 

Doverstrand acquire RWC's latex hu$iness 
Doverstrand Ltd. a subs~dlarv o f  Revertex y-r-&l 
Marine exposure testing 
The Ministry o f  Defence Procurement 
Executive, Central Dockyard Laboratory, 
have announced that Marinc Exposure 
Trials (ETS) are under consideration at 
their Eastney Section and may be made 
available to industry on a commercial 
basis. ETS has hitherto been reserved 
solely for Ministry sponsored evaluation 
programmes, which although still in  
existence, do not use all the facilities all 
the time. 

Pressure leaf filters 
Amafilter (UK)  Limited, a subsidiary o f  
the Dutch Company Amalfilter B.V., has 
been formed to market the Ania-Niagara 
pressure leaf pressure filters in the United 
Kingdom. The vertical leaf pressure filters 
are designed to deal with all aspects o f  
solid/liquid separation i n  the chemical, 
petrochemical and pharmaceutical indus- 
tries. 

Degussa change names 
Degussa have announced that they are 
to change gradually the names of their 
silica type products from the present 
system to a new rationalired naming 
system. Degussa wil l  i n  future use the 
abbreviation 'FK' for all standard precip- 
itated silica products and they intend 
to use a trade name 'Sipernat' for the 
spray-dried silicas (K.322, K.322S) and 
for the hydrophobic siltca types D 17. 
The change-over wil l  take place gradually 
as Degussa obviously have to use up 
exist~ng stocks o f  packaging material, but 
one product which has already changed 
IS Silica K.320DS which wil l  now be 
known as FK.320DS. 

Control production starts 
Bayer have announced that first trial 
production runs have startcd at their 
new 935 acre industrial site at Brunsbuettel. 
Korthurn Cier~itany. Techn~cnl le\tlng and 
t r ~ a l  product~on of Baycrc De\niodur T 8 0 .  
an ~nternied~ate for polyureth:tnes, h.15 
now commenced following near-comple- 
tion o f  the first construction stage of the 
Brunsbuettcl development. the fifth Baycr 
A G  production slte In Germany. The 
testing phase wil l  last several nionths and 
full scale production is scheduled to start 
in October 1977. The second stage o f  the 

View of the new Dcgusr ia Alabama Inc. plant 

development is intended to b~ a new 
dyestuKs plant. 

New plant opens 
Degussa, the West German chemical and 
precious metal enterprise headquartered 
in Frankfurt am Main, have opened their 
new chemical plant in Alabama USA. The 
plant, which occupies a 430 acre site in 
the Theodore Industrial Park southwest 
d f  Mobilc, was opened on 7 March. 
Governor George Wallace and nunerous 
other guestsof honourwere present. Uzgussa 
returns to the USA as a manufacturerer 
after an absence o f  almost 60 years. The 
plant wil l  specialise in production o f  the 
filler Aerosil, the amino acid methionine 
and the intermediate cyanuric chloride. 

Ciha-Geigy douhle capicity 
Ciba-Geigy have announced that they 
expect double by the end o f  1977 their 
output o f  triglycidyl isocyanurate, a 
polyepoxide compound with high epoxy 
content, which is used as a starting material 
oresentlv available for the formulation o f  
;re:~tlier:recist.~nt powder cont~ng\. TGlC 
( ion~munly hno\\n a, Arald~tr)  I\ produced 
in ('~b.i-(ieiuy plant\ In Stvltzcrland. West 
Gerniany and the US4 

Pressure containers 
The British Standards institution has 
revised RS 1101 pressure containers for 
paint and other subctances. This standard 
applies to cylindrical pressure containers 
not exceeding 850 mln in internal diameter 
and having design pressures not exceed~ng 
I N/mm2. BS 1101 specifies materials. 
construction and welding requirements, 
determination o f  the dimensions o f  scant- 
lings, inspection, testing etc. 

New factory opens 
Barking MP, Jo Richardson, openea 
Macpherson Powder Limited's new factory 
in Barking on 3 March. The factory 
covering almost 14,000 sq. ft, is purpose 
built and houses some o f  the latest powder 
coatings application equipment. Powder 
coatings are extensively used In the auto- 
motive, household appliance, electrical and 
commercial freezer industries. 

Change of address 
Manchem Limited, part o f  the R T W  
Chemicals Group, have changed their 
address from 18 Apri l  to Ashton New 
Road, Manchester M I 1  4AT. 

New products 

New solvent soluble dye 
The Pigments Division o f  Ciba-Getgy nas 
introduced a new addition to tts range 
of solvent soluble dyes. Orasol Yellow 
2GLN which lies between Orasol Yellow 
2GL and Orasol Yellow G R L N  i n  colour 
strength. Orasol Yellow has good general 
properties including lightfastness and com- 
pares favourably i n  this respect with other 
solvent soluble dyes of  a similar type and 
has excellent solubility in a wide variety 
o f  solvents, together with good stability 
in solution. The recommended fields o f  
application include flexographic and 
gravure printing inks, surface coating 
lacquers and wood stains. 

Chemical dosing pumps 
Advanced Pumping Systems L td  have 
been appointed stockists and distributors 
in the U K  for the range of chemical dosing 
pumps for flow metering o f  colourants 
and treatments throughout the paint 
manufacturing industry by Chem-Tech 
International o f  America. APS are to 
carry stocks o f  pump models together with 
a range o f  spare parts and accessory 
components. 

New fluorescence detector 
Perkin-Elmer Ltd have announced a new 
fluorescence [detector for liquid chroma- 
tography, model LC-1000, designed with 
emphasis on high sensitivity, selectivity 
and ease o f  operation. A major feature 
o f  the model LC-1000 is the use o f  xenon 
source providing a continuum over the 
UV/Visible region. 

New paint spray mask 
Hodge Clelnco L td  have produced a 
revolutionary type of face mask for paint 
spray operators which offers greater safety 
and ease o f  working and co~npletely cuts 
off the operator from dangerous or offensive 
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fumes by projecting air in a conical curtain 
in f ~ o n t  o f  the facial area. Made o f  alumi- 
nium, the mask is light and is fed by a 
quarter inch air line. Ai r  is piped l o  
the back o f  the mask and dispersed round 
the frame through small vents to provide 
an effect~ve air barrier. 

New additives from Italy 
The Italian Company. Supercolori, who 
have for some time been producing anti- 
setting agents for manufacturers o f  paints, 
have now Introduced a further ranee of 
products, defo;lnllng. il~,per<~ng and uettlng 
agent>, fur the s~~rf i lcc cwt lng ~ndu\try. 
Neodef 2000. ;I non-\~l~cone ba\e fttr uatur 
paints or pla$tic wall coatings. is the new 
type of defoaming agent designed specifi- 
cally to tackle foam problems that do 
not respond well to conventional defoaniers. 
For defoam problems o f  a less severe 
nature the conipany markets three grades 
of its Superad defoamers, which are also 
a non-s~licone base. The new wetting agent 
is Bamax A2 which is suitable for use in 
vinyl and acrylic based water paints and 
is also a good wetting agent for water 
soluble synthetic systems, primers and 
enamels. 

Temperature indicating strips 
Synthetic and Industrial Finishes Ltd have 
announced considerable ~avings in the 
amount o f  time and money spent on 
planned maintenance by using Thermindex 
Temperature Indicators in palnts and 
self-adhesive strips to monitor temperature 
rises on machinery, such as electric motors. 
giving a visual indication that a service 
is needed. The strlps are available In 
varlous temperature ranges and offer 
a simple and accurate method of checking 
the temperature of almost any surf:~ce. The 
stips change colour to black when a 
designated teniperature has been reached. 

Electric motor aith 'I hres~i~lde\ Indicators 
fixed to the rasing to pite an earl.! warning 

of in~pcndin): trouble\ 

Lurafix dyes 
BASF has supple~nented 11s range o l  
Lurafix dyes for the produ:tion o f  transfer 
printlng inks (gravure, flexographic, lettrr- 
press offset) with a new Lurafix Yellow 
7 C i ~ i ,  a brilliant greenish yellow with a 
clear shade and very good famess proper- 
ties. and Lurafix Blue B, a blue dye with 
brilliant fastness properties. 

Block bottom liners 
Porter Lancastrian Ltd have announced 
a system for mixing paint, chemicals and 
other liquids. The basis o f  the new system 

is a disposable block bottom polythene 
liner for use in mlxing pans and drums. 
Use of the liner results in considerable 
savings in time and labour, eliminating 
the need for costly cleaning materials 
when clraning between batches. 

Spray t ip guard 
Prodef Engineers Ltd have announced 
the new protective Red-Guard which 
is designed to protect the expensive spray 
tips used on airless spray guns. 

Pure water 
Elga Products Ltd have launched a new 
system o f  laboratory orientated equipment 
for producing "nuclear grade" resins for 
the production o f  ultra-pure water. The 
resins w ~ l l  be available as part o f  2 totally 
flexible modular range o f  water purification 
equipment riarned Elgastat Spectrum. 

New hose 
The chemical plant division o f  BTR 
Silvertown has added Europe's first PFA 
(perfluoroalkoxy) hose to their Fluoroline 
range. BTR have developed this hose as 
a successor to the PTFE hose which it is 
expected to replace within two or three 
years. The new hose has an increased 
temperature range o f  - 75 C to I232 C, 

Electrostatic paint spraying 
Prodef Engineers Ltd are marketing the 
prec~sion Swiss Everspray Electrostatic 
Electronic, an add-on unit for converting 
any airless spray equipment to electrostatic 
spray at low cost. Using the principle 
of transverse field electrodes In the gun, 
the paint particles receive a double charge 
of high intensity causing the paint to 
'wrap' it5elf round the most ~ntricately 
chaped objects. 

New mass spectrometer 
AEI Scientific Apparatus introduce the 
MS45 a new high-resolution, high-sensi- 
tivity mass spectrometer which has a 
resolution o f  80000 and a sensitivity o f  
3 , 10V coulombs per microgram at 
2oKJ resolution. 

Powder sieving unit 
Russell Finex Ltd have announced the 
introduction o f  their new vacuum assisted 
powder sieving unit, the Vacu-Sonic 
Finex, which combines a low frequency 
vibration, a high frequency vibration and 
vacuum assisted sieving to handle the 
so called "difficult" powders at realistic 
throughput rates. To meet health and 
safety ha~ards the powder is collected 
in dust-tight cabinets alongside the sieve. 

Literature 

Coil coating review 
R.H.Chandler have published a new book 
"Coil coating review 1970-76" which deals 
with the coil coating industry, a major 
user o f  paints. 

Business ratio report 
ICC Business Ratios have published the 
1977 edition o f  the Business Ratio Report 
on paint and printing ink manufacturers 
which is a guide to the fortunes of the 
industry in the last year. 

Chemfacts 
IPC Business Press Limited have announced 
the publication o f  their reylew of the 
British Chemical Industry Chemfacts: 
United K~ngdom" and "Chemical Coln- 
pany profiles Western Europe". 

The new Surface Coating Kcsin Index 

Resin lndex 
The British Resin Manufacturers' Associa- 
tion has announced the publication o f  
the new edition o f  its SurPace Coating 
Resin lndex 1977 whlch is published every 
three years. I t  forms a comprehensive 
guide to manufacturers o f  surface coating 
resins i n  the United Kingdom and lists 
the names and addresses o f  thirty-six 
manufacturers and over 1300 products 
together with details and specifications. 

Film catalogue 
BASF have issued a new book listing 
twenty-one award winning films available 
in the U K  covering BASF products and 
international activities. 

Technical services report 
Berger Chemicals have published their 
latest technical servlces report entitled 
"Solutions No. 3" which dc:~ls with the 
formulation and properties o f  a range 
o f  gloss enamels. 

Conferences, courses etc. 

Lead Conference 
An  International Conference wil l  be held 
at the Hilton Hotel. London, on 14-16 
June 1977 with the thznie "Lead and zinc 
into the 80s" incorporating the S~xth 
International Lead Conference. 

Eurochem 
Eurochem 1977. 20-24 June 1977, the 
International Exhibition o f  chemical and 
process engineering wil l  be opened at 
the National Exhibition Centre. Birming- 
ham, by M r  A. Williams, MP, Mlnister 
o f  State at the Department of Industry. 

Chemical Literature Seminar 
The Science Reference Library is to hold 
a Seminar on Using Chemical Literature 
in the British Library on 3-4 May 1977. 

Gordon Research Conferences 
The Gordon Research Conferences wil l  
be held from 13 June to 26 August, 1977 
in various locations in New Hampshire 
and California. USA. 

Paint courses 
The University o f  Missouri-Rolla is 
repeating the five short paint courses. 
which were held in January and February, 
in Septelliber and October 1977. 
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give Formula I performance. 
The broadest line of hiih solids crosslinkersfor the coating 
industry. More than twenty melamine and urea resins, 
for use in high solids-, water- and solvent based systems. 

Resimene resins i m ~ a r t  to ~ a i n t  formulations all 
the"extrasn, which dlstlngu~sh modern lndustrlal coatings. 
For lnformatlon wrlte to Monsanto L~m~ted  10 18V1ctor1a Street. London 
SWlH ONQ England.Tel (01) 222 5678 or d~rectly to Monsanto Europe S A 
Avenue de Tervuren 270 272 Bte 1. B 1150 Brussels Eelglum 
Tel (02) 762 11 12 
Sales off~ces In prlnc~pal cttles of Europe 

Reslrnene IS a Registered Trade Mark of Monsanto Co 

A T  Y O U R  SERVICE to  develop finer, more  durable products 
The fast, economical weather tests of 

SUB-TROPICAL T E S T I N G  SERVICE, I N C .  
established 1929 

Sub-Tropical Testing Service is known and utilised world wide 

Send for free 

Our  49th year rn Sub-Tropical colour 
brochure I 

Sub-Tropical Testing gives fastest Natural Weather tests available for * paints * chemical coatings * plastics * textiles * fabrics * related products * 
(List of representative clients given upon request) 

Wir W:WCII die crstcn. \\.clclic cinen Priifdicn~t diccer Art fur Lackc. Kunst\tofTe, chemiscllc Recchichtu~lg~~~. 
StolTc und Gc\\.cbc allcl- Art. Farbstolle L I I ~ ~  verw:undtc Et.zeugnis\e in den U.S. mijdich mnchtc~l. 

Mr. C. Hubbard Davis, President, Sub-Tropical Testing Service, Inc. Phones: (305) 233-5341 

P. 0. Box560876 8290 S.W. 120th Street, Miami, Florida, U.S.A. 33 156 Cable: SUBTROPIK, Miami 
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PIGMENT CHIPS 
for surface coating 
and printing ink production 

Just look at the advantages of using Ashby Dispersed Pigment Chips- 
EASE OF APPLICATION 

SPEED 
HIGH GLOSS 

UNIFORMITY OF DISPERSION 
STRENGTH 

IMPROVED DURABILITY 
CONTROLLED PRODUCTION 

NO WASTAGE 
LOW DUST LEVELS 

-SAVING IN MACHINERY 
SAVING IN STORAGE SPACE 

Pigments are full predispersed. No further milling required 
Allows rapid and flexible production 
Results from improved pigment dispersion 
Standardises production. Helps eliminate tinting 
Greater strength obtained. Shows considerable economies with most pigments 

In exterior exposure properties of the final product 
Cuts cost and time 
Avoids dry pigment loss 
Chips are clean to handle 
Only stirring is necessary 
400 grammes of black chips can make 5 litres of lacquer 



Methocel* loseether doessomuch methyl C ~ I I U -  *Jnf w h  
foryour not iust latex as a t h i c k e n e a g m  paintsand ww, but as a protective 
colloid and a pig- 
mentsuspension aid. 

You con see it in 
the finish: excellent brushability. Less sagging 
Increased stabilitv In the initial drvina staaes. 

lt simply make; a good paint g;eG. ~ n a  as 
Methocel has good resistance to enzyme 
attack it helps give paint a long shelf life. 
Let us prove it to you. Write for more 
details now. 

Dow Chemical Company Ltd. 
a) Heathrow House, Bath Road, Hounslow 

TW5 9QY, Tel. 759 2600 
b)  GroveChambers, Green Lane,WiImslow, 

Cheshire SK9 1 LN,Tel. 27 131 
c) Swan Office Centre, 1508 Coventry Road, 

Yardley, Birmingham B25 8AD, 
Tel. 021-707 2525 
..................... 
Please attach this coupon to your letter- 
heading, stating your name and send to one 
of the adresses above for further details 
of METHOCEL. 

Adds body to your paint .................... 

'Traaernark 01 The DCW Chemical Company 
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Can you ignore new ideas 
they've developed for you? 

If Eurochem isn't already a 
firm date in yourdiary, at least 
recognise the opportunity you 
are ignoring. 

Some 500 manufacturers, 
worldwide, will be represented, 
in all sectors of chemical and 
process engineering technology. 

Many will unveil new products 
and ideas in line with your 
changing requirements. Many 
more, who have not exhibited in 
the U.K. before, represent new 

sources of supply. 
Can you afford to ignore them, 

or their developments - any of 
which could influence your 
company's competitive edge for 
years to come? 

There's still time to get 
complimentary tickets and the 
Conference programme, from: 
Eurochem, 232 Acton Lane, 
London W4 5DL. Telephone: 
01 -995 4806. Telex 936028. 

INTERNATIONAL CHEMICAL & 
PROCESS ENGINEERING SHOW 

&CONFERENCE 

20-24 June 
NATIONAL EXHIBITION CENTRE 

BIRMINGHAM 
It's your business to be there! 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

Classified Advertisements are charged at  the rate of £3.00 per cm. Advertisements for Situations Wanted are charged at 80p per line. 
A box number is charged at 50p. They should be sent to D. M. Sanders, Assistant Editor, Oil & Colour Chemists' Association, 
Priory House, 967 Harrow Road, Wembley, Middlesex HA0 F F .  JOCCA is published EVERY month and Classified,Advertisements 
can be accepted up to at least the 12th. and in exceptional crrcumstances the 20th of the month precedrng publrcat~on. Advert~sers 
who wish to arrange for an extension of the copy deadline should contact the Assrstant Editor, D. M. Sanders, at the address given 

above (telephone 01-908 1086, telex 922670 OCCA Wembley). 

SITUATIONS VACANT 

I A WELL PAID CAREER OPPORTUNITY FOR SOMEONE 
WITH EXPERIENCE IN INK OR PAINT PRODUCTION OR 
PACKAGING/PRINTING 

I 
We are already a well known name in the labelling, packaging and plastics industries 
and we are continually expanding and developing internationally into new market 
areas. 
Our main U.K. manufacturing plant is at Eccles, Manchester and a male or female 
Chemist is needed with experience of resin or colour systems to join our team. 
Experience of quality control techniques in an allied industry and formal scientific 
qualifications would be an added advantage. 

I 
The work of this team is interesting and innovative providing an excellent environment 
for the widening of personal experience. It is a secure position carrying an attractive 
salary, negotiable with experience. 
Please w r i t e  wi th  personal detai ls  t o :  M r  J. F. O'Dwyer, Milford Astor 
Limited, Ladywell Trading Estate. Eccles New Road, Salford M5 2DA. 

ANNOUNCEMENT 

OCCA-30 
will be held a t  

Alexandra Palace 
London, N22 

on 

18-21 April, 1978 

Companies wishing t o  exhibit should 
contact the Director &Secretary a t  the 
address on the Contents page t o  

receive an Invitation t o  Exhibit. 

SITUATIONS WANTED 

Technical Manager, 36, in industrial 
surface coatings, excellent technical 
a n d  commercial background nation- 
ally and  internationally in all aspects 
of modern industrial coatings, seeks 
challenging opportunity in Europe 
o r  North America. Box No. 441 

experience in formulation, testing and 
manufacture of modern industrial paints, 
seeks opportunity in overseas. Langu- 
ages: fluent German, English and some 
Spanish. Box No. 439. 

WANTED 

Edge Runner required 4' 6" to 6' 6" 
diameter in good working condition. 
Particulars to HAWK X.L. Ltd, 3 
New Street, Ossett, West Yorkshire. 

BOOKS OFFERED 

The following copies of the Journal are 
available:- 

April-December 1961 inclusive 
January and February, May-Decem- 
bzr 1962 inclusive 
January-December 1963, 1964, 1965, 
1966, 1967 
January-July; September-December 
1968 
January- December 1969 

Box No. 442 

AT ANY TIME 
DAY OR NIGHT 

TELEX 
YOUR CLASSIFIED 

FOR 
JOCCA 

Telex 922670 (OCCA Wembley) 

See above for details of rates 
for Classified Advertisements. 



J . O . C . C . A .  
is our advertisement 

Similar Publications, Weekly, Monthly or Quarterly are 

our speciality. Reports and accounts, internal stationery 
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SANDOZ SURFACE COATING AND COLOUR AGENTS ARE BIG BUSINESS 
SANDORIN & GRAPHTOL high quality to meet all your 
PIGMENTS: sutface coailng requtremenis 

SAVINYL DYESTUFFS : solvent soluble. fast to light. 
transparent. a must for 
the lacquer and ptlntlng ink 
industry 

PINTASOL: Multi-purpose stainers for all 
manner of applications. 

ARTILENES : Concentlated aqueous disper- 
sions for the colouration of 
emulsion paints. 

A 
For further deta~ls contact .- 
SANDOZ PRODUCTS LTD.. 
P. b A. Division. Horsforth. 
Leeds. LS18 4RP Tcl. 0532 584646 

SANDOZ 
Aheod to new horlzonr 



WILL TAKE PLACE AT 

ALEXANDRA PALACE 
LONDON N22 

18-21 APRIL, 1978 

THE ASSOCIATION'S THIRTIETH ANNUAL 
TECHNICAL EXHIBITION 

Invitations t o  exhibit will be despatched in June. Companies which have not 
previously exhibited and wish t o  receive a copy of the invitation should contact 

the Director B Secretary of the Association as soon as possible. 

OIL AND COLOUR CHEMISTS' ASSOCIATION, PRIORY HOUSE, 967 HARROW ROAD, WEMBLEY, 
MIDDLESEX HA0 ZSF, ENGLAND - - Telephone: 01-908 1086 Telex: 922670 , 

PRINTED BY RICHARD MADLEY LTD.. 6a ELTHORNE ROAD. LONDON N 1 9  4AG 
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