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Johns-Manville 
Technology 
developed Celitem 
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flatting agents to 
help you control 
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characteristics. 
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have complete control. 
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diatomaceous silica. Their 
high flatting efficiency 
results in uniform gloss and 
sheen reduction, from a 
silky semi-gloss to dead flat. 

equipment and the desired 
degreeof final film 
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Hegman fineness). 

Johns-Manville Technology 
has been at work in the 
paint industry for over 
30 years. Let us help you. 

Contact A. Masters. 
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formulations. desired bfl 
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Tramactions and CommumIUe~tions 

Some aspects of spray applied watetcborne paint 
binders* 
By J. Bijleveld and H. Krak 

Koninklijke Shell Plastics Laboratory, Netherlands 

Summary 

When electro-deposition was being developed as an application aqueous systems for application by techniques other than electro- 
technique for water-borne systems, a great number of binders depostition and the present paper deals, therefore, with three 
was developed merely to fulfil the specific requirements of that different types of binder in paint systems intended for spray 
application method. Nowadays, there is increasing interest in application. 

Keywords 

Types a~rrl classes of ci~afings u11i1 all ic~~l pn~dl~crs 

epoxy coating 
spray finish 
water base paint 

Raw nrarerials: binders ( re .~ i~t .~ ,  efc) 

acrylic resin 
alkyd resin 
epoxy resln 
melamine resin 
styrene resin 

Quelques aspects;des_liants pour peintures a base d'eau et destinbes a Btre appliqubes par pistolage 

Lors de la mise au point de la technique dUlectro-deposition pour un interst croissant a I'tgard des systkmes aqueux concus pour &re 
I'application des systkmes, B base d'eau, un nombre important de appliques par des techniques autres que I'electrodeposition, et par 
liants a etC perfectionne seulement en vue de repondre aux besoins condquent Particle actuel traite de trois types dilferents de liants 
specifiques de cette methode d'application. Actuellement, i l  existe en systkmes de peintures destinees ii Ctre appliqdes par pistolage. 

Einige beim Spritzen wassergetragener Lackbindemittel zu beachtende Gesichtspunkte 

Zur Zeit der Entwicklung des Elektrotauchlackierens als Anstrich- Hilfe anderer Methoden als die der Elektrotauchlackierung aufzu- 
technik fiir wassergetragene Systeme wurden zahlreiche Bindemittel tragen, und die vorliegende Abhandlung befasst sich deshalb mil 
lediglich entwickelt, um die besonderen Erfordernisse dieser drei verschiedenen Arlen von Bindemitteln in fiir das Spritzver- 
Anwendungsmethode zu erfiillen. Heutzutage besteht ein immer fahren bestimmten Anstrichsystemen. 
grosser werdendes lnteresse daran, wassergetragene Systeme mil 

Introduction 

The advent of electro-deposition (E/D) as a new application 
technique for paint systems has caused a boom in the develoo- 
ment bf watkr-soluble binders. These binders have bedn 
developed mainly with the object of fulfilling the specific 
requirements for this method of application. 

In conventional types of lindustrial paint applications, 
water-borne systems did not penetrate the market to any 
noticeable extent. The main reason for this was the fact that 
in order to arrive at films free from surface defects, special 
attention had to be. paid to the "flash-off of the wet films 
prior to stoving. This lengthened the total application process 
to an unacceptable level and at the time industry was hardly 
prepared to adapt the existing spraying o r  dipping procedure 
specially for aqueous systems. 

This situation is about to change now. Firstly, the non- 
polluting aspect of aqueous systems becomes a more serious 

binders, originally developed for E/D, which arc now being 
considered for other applications as well. 

This paper will deal with three types of binder, basically 
developed for E/D, which have been investigated in conven- 
tional spray applications. The three systems which will be 
discussed are (i) DX-28, a "Cardura" type of alkyd, (ii) DX-38, 
a styrene/acrylic-prepolymer modified "Epikote" ester and 
(iii) DX-40, a "VeoVa 1 0  based polymer type of bindert. 

Preparation of binders 

The introduction of binder DX-28 for E/D application took 
place a few years ago. The success for this type of application 
however, has been hampered by a limited bath stability in 
E/D applications. 

The binder, a water-soluble alkyd based on "Cardura E ,  
is prepared according to a 2-stage, I-kettle technique. The 
overall composition is given in Table 1. 

issue and in~the second place availability and costs of solvents +Cardura, Epikote and VeoVa are trade names of Shell 
have caused some concern. It is, therefore, the aqueous Chemicals Limited. 

*Presented at the fifth National Symposium of the South African Section held at Durban on 20and 21 September 1974. 
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Table I 

Overall molar composition of DX-28 

Composition First stage Second stage 
(moles) (moles) (moles) 

Phthalic Phthalic Phthalic 
anhydride (1.00) anhydride (0.74) anhydride (0.26) 

Cardura E (0.77) Cardura E (0.77) 
Pentaerythritol(0.48) Pentaerythritol(0.48) 
Adipic acid (0.33) Adipic acid (0.33) 

In the first stage, phthalic anhydride (PA), Cardura E, 
adipic acid and pentaerythritol are reacted azeotropically at 
230°C until an acid value of 4-8g KOH/kg is reached. 
Heating up to 120°C should be done cautiously since an 
exothermic reaction will start at about this temperature. 

The second stage ingredient is added when the first-step 
material has been allowed to cool down to 150°C. This 
temperature is further maintained for two hours after all PA 
has been added. 

The binder is thus made water-soluble by the addition of 
PA to the residual OH-groups to form phthalicacid half-esters. 
The PA is added in such a concentration as to give a final acid 
value of 35g KOH/kg on complete half-ester formation. 

Finally, the binder is diluted at 100°C with ethylene glycol 
mono butyl ether to give an 80 per cent solids solution. 

Epikote DX-38 

Epikote DX-38 is another member of the series of water- 
soluble esters originally designed for application by E/D only. 

In common with a number of other types of binder, DX-38 
takes advantage of the well-known maleinisation technique of 
introducing hydrophilic centres into esters in order to impart 
water solubility and good hydrolytic stability. 

DX-38 is prepared, in principle, by first reacting Epikote 
DX-20 with a methacrylic acidlstyrene copolymer, followed 
by esterification with linseed oil fatty acids and subsequently 
reaction with maleic anhydride (MA). DX-38 thus represents 
a styrenated type of binder. For the incorporation of styrene, 
use is made of a special copolymer of styrene with a suitable 
monomeric acid (for example, methacrylic acid). Such a 
styrenation method offers a number of advantages over the 
more classical way of poststyrenation or the use of pre- 
styrenated fatty acids: 

(a) the relatively complicated reaction with styrene is 
replaced by an easy-to-control esterification reaction. 

(b) the conversion of the styrenelmethacrylic acid poly- 
merisation is better than that of the esterlstyrene 
polymerisation; the molecular weight distribution, in 
addition, can be well controlled. 

(c) styrenation via acidic polystyrene scarcely restricts or 
influences further reactions via double bonds. 

(d) this method permits a much wider choice of fatty acids 
- e v e n  saturated acids can be used. 

Before the styrene pre-polymer could be used, a series of 
experiments had to be carried out to develop sufficient "know- 

how" on the polymerisation variables in relation to the 
molecular weight characteristics of the resulting polymer. 

Among the variables studied were temperature, addition 
and digestion time, acid concentration, type and concentra- 
tion of the initiator, chain transfer agent and type of solvent. 
From this work a polymer was selected which showed a 
relatively narrow molecular weight distribution and a fairly 
low average molecular weight. Its composition is given in 
Table 2. 

Table 2 
Overall composition of the styrcne/methacrylic oci(1pre-polymer 

Composition Weight per cent 

Xylene 40.5 
Styrene 55.1 
Methacrylic acid 1.8 
Azo-isohutyronitrile 1.3 
Dodecane thiol 1.3 

For the preparation of this pre-polymer, xylene is heated 
under nitrogen until reflux at about 130°C. Whilst reflux is 
maintained, a mixture of both monomers, initiator and chain 
transfer agent is drip-fed over a four-hour period into the 
stirred solution. 

Finally the whole solution is heated for a further four 
hours a t  140°C to  obtain a conversion of 95 to  100 per cent. 
The characteristics of such a polymer are given in Table 3. 

Tahle 3 
Moitt properties of a slyretre/methacrylic acidpre-polynler 

Solvent xylene 
Solids, weight O/. 55-57 
Viscosity at 23"C, N s ma) 0.9-1.1 
Mw 11 200 
Mn 5 490 
Q value (MwIMn 2.04 
Acid value (solids), g KOH/kg 20-2 1 

It should be realised that the introduction of acidic poly- 
styrene theoretically could offer great difficulties from a 
functionality point of view. Such polymers are (at the most 
ideal composition) composed of a series of homologues, 
andconsequently polyfunctional molecules are always present. 
This is demonstrated in Fig. I .  

17.5 10.3 4 4 2.5 1.4 0.83 0.47 0.27 0.17 

FUNCTlONnLlTY (CARBOXYL GROUPS/MOL.) 

0 m m N V ) m N -  
2 * - MOLECULAR WEIGHT 

Fig. 1. Molecular weight distribution and functionality of a styrene/ 
methacrylic acid copolymer 
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In Fig. 1 the molecular carboxylic group functionality 
of the selected pre-polymer is plotted against the molecular 
weight of the various species. 

Practical trials, however, have shown that the carboxyl 
groups are not highly reactive in OHesterification, hence 
these polymers are reacted in a first stage with the epoxide 
groups at moderate reaction temperatures. The binder, 
modified with such a pre-polymer, has an overall composition 
given in Table 4. 

Table 4 

Overall composition of Epikote DX-38 

Epikote DX-20, equivalents 1.00 
Linseed oil fatty acids, equivalents 1.08 1 
Styrenelmethacrylic acid copolymer, equivalents 0.035 (17% wt) 
Maleic anhydride for theoretical 

BDMA 0.25 % on DX-20 

acid value = 
80g KOH/kg 

DX-256 1.0% on DX-20 
Monsanto P 1344 (1 % solution in xylene) 0.1 % on DX-20 

The actual preparation of DX-38, therefore, (excluding 
the preparation of the pre-polymer) is a three-stage process. 

In the first stage, the Epikote DX-20 together with the 
pre-polymer solution are heated under nitrogen to  a reflux 
temperature of 150-15S0C, whilst benzyl dimethylamine 
(BDMA) is used to promote the epoxide-carboxylic grcup 
reaction. The temperature of 150-155°C is maintained for 
some 40 minutes. The acid value is then less than 0.5g KOH/ 
kg. 

In the second step, aftcr the linseed oil fatty acids and DX- 
256 have been added, the temperature is raised to  240-245°C 
and the reaction water and xylene are distilled off-for 
which an increased nitrogen purge is needed. The reaction 
is allowed to proceed until the acid value has fallen below 
14g KOH/kg. 

After cooling the second-stage material down to 180-185°C, 
the required MA to achieve a theoretical acid value of 80g 
KOH/kg is added. The reaction is continued at 190-200°C 
for about one hour t o  give a viscosity of 35-60 N s m-a 
(falling ball a t  50°C). Subsequently the binder is cooled down 
to IOO°C, at which temperature ethylene glycol mono butyl 
ether is added in order t o  obtain a 72.7 per cent solids solu- 
tion. 

VeoVa DX-40 

When the technical requirements of polymers for use in 
E/D finishes were considered, it was found essential t o  use 
a system composed of a t  least three monomers, each ccntri- 
buting an essential property to the resulting polymer. 

In order t o  obtain adequate water solubility, the polymer 
when neutralised should have a suficient number of carboxylic 
groups attached to its chain. Experience has shown that the 
concentration should be such that the final acid value of the 
product is about 0.8-0.9 equivalents per kg. The polymer 
should also have the inherent capacity to be cross linked by 
stoving, in order to give the paint system gocd mechanical 
and chemical properties. As far as curing is concerned, a 
polymer consisting entirely of a carboxylic acid monomer 
and a functional monomer could theoretically be designed. 
In practice, however, for economic reasons, cheaper 
monomers have to be used as well. Such monomers should 

not upset the desired balance of flexibility and hardness. In the 
literature, it was indicated that curing of products containing 
carboxylic groups with special amino resins was feasible. 

In the authors' tests with a VeoVa lO/vinyl acetatelacrylic 
acid terpolymer in conjunction with such amino resins, 
however, no proper cure was obtained under a variety of 
conditions; hence it was concluded that the presence of 
OH-groups was still indispensable for an adequate cure. 

It was found necessary, therefore, t o  use four different types 
of monomer to produce a suitable polymer. In  Table 5, a 
series of essential types of monomer is presented. 

Table 5 

Essential monomers for the preparation of a wafer-soluble 
polymer DX-40 

- - 

-COOH monomers Acrylic acid, methacrylic acid 

-OH monomers Hydroxy-ethyl-methacrylate (HEMA) 

"hard" monomers Styrene, methyl-niethacrylate 

"soft" monomers VeoVa 10, acrylic esters, such as 
butylacrylate 

A great number of exploratory experiments was carried 
out using VeoVa 10, acrylic acid, hydroxy ethyl methacrylate 
(HEMA), methyl methacrylate and styrene. Although the 
relative rate constants for radical initiated polymerisation 
of this set of monomers differ appreciably, polymeric solu- 
tions containing all these monomers were clear in appearance 
and stable. Two formulations prepared without styrene, 
however, showed rapid phase separation, probably caused 
by the polymer's inhomogeneity being too great. 

The effect of the following variables was studied as well: 

(a) type and concentration of the monomers in the initial 
reactor charge and of the monomers to be added. 

(b) addition period or addition sequence of various monomers 

(c) temperature 

(d) type of solvents and initiators 

(e) post-reaction conditions. 

For an adequate cure, ten per cent HEMA, corresponding 
to 0.8 (-OH) equivalents per kg, is sufficient, whilst styrene 
monomer concentrations around 15 per cent offer no serious 
polymerisntion problems. A final acidity of 0.9 equivalents 
per kg is a satisfactory compromise between good stability 
of the colloidal solution and good E/D characteristics, which 
means that the quantities of acrylic acid should-be within 
the range four t o  seven per cent. 

Variations in procedure were also relevant to the properties 
and of the resulting resin; precharging the reactor with 
all of the vinyl ester was always found to give good conver- 
sions. Certain solvents had a pronounced effect on the co- 
polymerisation. For example benzyl alcohol strongly affected 
polymerisation, causing the rate of vinyl conversion to  be 
retarded appreciably. The summation of all these tests 
produced the polymer formulation given in Table 6. 

The route for preparation of the polymer is schematically 
presented in Table 7. 
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Table 11 Table I2 
Pigment compositions Preparation and formulation details of an aqueous DX-38 based 

R+ Red Green 
primer 

Pigment "inactive" "active" "active" DX-38 
. . . .  TiO,, Kronos RN-59 35.0 31.8 - Solids content 72.7% wt in ethylene glycol mono . . . .  

TiO,, Kronos RN-57 - - 69.0 butyl ether . . . .  
Kroma Red, RO 3097 . . 60.0 54.6 - Acid value, theoretical . . 80g KOHIkg 
Clay hydrrte 10 . . . .  5.0 4.5 9.8 
Oncor M-SO . . . . . .  - 9.1 - Primer preparation . . . .  Oncor F-31 . . . .  - - 9.8 Binder DX-38 69.0g 
Strontium chromate . . - - 9.8 TEA. . . 3.6g 
Carbon black sterlings . . - - 0.5 ~emmeraliseh' wate;' . . 137.413 . . . . . .  Ben-a-gel . . . . . .  - - 1.1 Pigment 100.Og 

The pigments were dispersed in a 25 per cent aqueous 
binder solution for 24 hours by ball milling. The aqueous 
solution was prepared by neutralising the resin/ethylene 
glycol mono butyl ether solution (72.7 per cent solids) with. 
triethylamine (TEA) and subsequently thinning down with 
demineralised water t o  the desired solids content. A 50 
per cent degree of neutralisation was found to  be sufficient 
t o  obtain good water solubility and to  facilitate the pigment 
dispersion. A survey of the preparation and formulation 
details are given in Table 12. 

The primer systems so obtained were applied a t  a solids 
content of about 50 per cent on to  bonderised steel panels 
(Bonder 97). Immediately after spraying, without any flash- 
off period, the panels were stoved for 30 minutes a t  180°C. 
In addition, another series of panels was allowed to flash 

Formulation details, 
Pigment: binder ratlo . . 
Degree of neutralisation . . 

off for 30 minutes a t  ambient temperature before stoving 
a t  the same schedule. 

For comparison, a conventional solvent-borne primer 
(a "D-4"/MF system), was prepared in the normal way with 
the "active" red pigment. The M F  resin used was Maprenal 
NP (Hoechst Casella) at a D-4/MF ratio of 7030. This 
system was applied and stoved in a similar manner t o  that 
used for the water-soluble system. The mechanical properties 
are given in Table 13. 

The results obtained for chemical resistance are given in 
Table 14. 

Table 13 
Mechanical Dro~erfies of an aaueous DX-38 based orimer 

System 
DX-38 

Pigmentation 
green red red red 

"active" "inactive" "acttve" "active" 

Flash off, mins . . . . . . . .  0 30 0 30 0 30 0 30 
Film appearance . . . . . .  good good good good good good go;$ goo$ 
Filmthickness,pm . . . . . .  27 25 20 25 25 25 
Buchholzhardness . . . . . .  130 130 130 130 130 130 140 140 
Conicalmandrel.. . . . . . .  OK OK OK OK OK OK OK OK 
Impact, m/kg 

direct . . . . . . . .  2.81 3.375 2.25 2.25 3.375 3.94 1.125 1.125 
-reverse . . . . . .  ..>].I25 >1.125 >1.125 >].I25 >1.125 >1.125 >1.125 >1.125 

Slowpenetration,mm.. . . . .  5 5 4 4 4 4 2 2 

Table 14 
Chemicalproperties ofan aqueous DX-38 basedprimer 

System 
DX-38 D-4MF 

- - 

Pigmentation 
green red red red 

"active" "inactive" "active" "act~ve" 

Flash off, mins . . . . O  30 0 30 0 30 0 30 
Resistanceto5%~a0~, '23"~" .. poor poor poor poor poor poor good good 

Mins to soften in 
-xylene . . . . . . . .  2.5 2.5 3 3 2 2 >5 >5 
-MIBK . . . . . . . .  2.5 3 2 3 2 3 >5 >5 
-Acetone . . . . . . . .  1 1 1 1 1 1  2.5 3 

24Ohrs salt-spray; 
Bonder97 . . . . . . . .  Ut U U U U U U U 
Tape te s t ,mm. .  . . . . . .  0 0 0 0 0 0 0 0 
Bare steel . . . . . . . .  8MD 6MD 2D 2MD 3MD 2D 3MD 3MD 
Tapetest,mm . . . . . . . .  1-2 1-2 TLA TLA TLA TLA 6-8 6-7 

fASTM B 117-64, U = unaffected, TLA = total loss of adhesion 
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VeoVa DX-40 

The titanium dioxide ("Kronos RN-56") was dispersed in 
a 25 per cent binder solution by ball milling. The binder 
solution was prepared by blending 100 parts of a neutralised 
DX-40 polymer solution (70 per cent in ethylene glycol mono- 
butyl ether) with 30 paris of curing resin "Cymel XM-1116". 
The remaining details of manufacture are detailed in Table 15. 

Table I5 

Preparation details of an aqueous DX-40 basedpaint 

Pigment paste (24hrs ball mill): Parts by weight 

Kronos RN-56 . . . . . . . . . .  25.7 
25% binder solution in water . . . . . .  27.4 
0,05% Tegopren (on total binder in paint) 
4-hours ball mill 
Binder mixture . . . . . . . . . .  23.4 
Let-down 
Binder mixture . . . . . . . . . .  23.5 

First trials with the paints further diluted to a normal 
spraying viscosity of say, 20 seconds (Fordcup NO. 4), 
resulted in paint films which suffered from an irregular flow 
pattern and bubbling defects. 

The next trials were made with paints diluted with deminera- 
lised water to a solids content of about 30 per cent by weight. 
Because of consequently higher viscosity, the paint was then 
sprayed with a gun having a nozzle of 3.5 mm diameter, 
and with a slightly increased air pressure. The films obtained 
in this way showed a very good appearance, after a 40 
minutes flash-off period and stoving at 175°C for 30 minutes; 
however, a slight tendency t o  pin-holing could be observed, 
although it was found that this could be remedied completely 
by adding a special flow control additive (Tegopren) at a 
0.05 per cent concentration on total binder content in the 
paint. This material had to be added to  the first ball-mill 
charge. 

A thud possibility for spraying the more viscous paint was 
t o  pre-heat both paint and spray-gun (with a nozzle of 1.8 mm 
diameter) to about 60°C. After a flash-off period of 15 minutes 
a t  ambient temperature followed by a further flash-off period 
of 15 minutes at 60°C, the films were stoved at 175°C for 30 
minutes; they showed an excellent improvement as  far as  
flow was concerned. 

The films applied a t  a solids content of 30 per cent, contain- 
ing Tegopren and sprayed with a gun having a nozzle of 
2.5 mm diameter, were tested for mechanical and chemical 
properties, and the results are given in Tables 16 and 17. 

Table 16 

Mechanical properties of an aqueous DX40 basedpaint 

Pigment: binder ratio . . . . . .  
Polymer: MF ratio . . . . . .  
Film thickness, vm . . . . . .  
45"/4S0 gloss, % . . . . . .  

. . . . . .  Conical mandrel 

. . . . . .  Buchholz hardness 
Ford impact, direct, first failure at m/kg 
Erichsen slow penetration, mm . . 

6:IO 
70:30 

35 
> 100 

no failure 
100 

1.125 
6 

Table 17 

Chemical properties of an aqueous DX-40 basedpaint 

Pigment: binder ratio . . . . . .  6:lO 
Polymer: MFratio . . . . . .  70:30 
*240 hrs salt-spray, mm rust-creep . . 2 

Immersion at 23°C: 

5% caustic soda: 2 days . . . . . .  U 
7 days . . . . . .  very slight blistering 

'Bonder 97, polished side 

Conclusions 

From the results given above, it will be clear that the 
Cardura DX-28 systems show excellent mechanical properties 
together with relatively good corrosion resistance. Epikote 
DX-38, certainly with the green "active" pigmentation, 
combines a good balance of mechanical properties with an 
excellent level of corrosion resistance, which is also noticeable 
for the VeoVa DX-40 system; in the latter case it is more 
remarkable, as here it concerns a more simple pigmentation 
system which does not include special corrosion inhibiting 
pigments. In addition, the mechanical properties of the DX-40 
system are good. 

As a whole, the above systems show a number of quite 
attractive features. Epikote DX-38 should be considered 
more specifically for primer end-use. The Cardura DX-28 
and VeoVa DX-40 based systems are more suitable candidates 
for top-finish applications as here, by virtue of the incorpora- 
tion of Cardura E and VeoVa 10, a good resistance to ultra- 
violet light and outdoor durability may be expected too. 

In order to arrive a t  an attractive film appearance, DX-28 
and DX-40 still require some attention especially with respect 
t o  "flash o f f .  The excellent results obtained with the DX-38 
based primer system without "flash-off, however, make this 
system look promising indeed, and further improvements to 
the present systems for finishing coats may also see the 
successful penetration of water-soluble binders into the 
market for coatings for non-E/D types of industrial applica- 
tion. 

[Received 25 November 1974 

Discussion 

MR K. G. TURNER asked whether there were any weathero- 
meter results for DX-28 and DX-40. 

MR H. KMK said that these two products were fairly 
recent developments. They were undergoing tests in Florida 
and initial results indicated that they behaved as  expected, 
showing generally no significant reduction in gloss during 
the first one to two years. The period of the test, however, 
was at present too short to give a definitive answer. 

MR K. R. MCDONALLI asked what sort of resin was being 
used when replacing the coupling solvent with a melamime 
resin. 

MR KRAK replied that this was hexamethoxymethylmela- 
mine (HMMM). 
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MR SREEVES commented that in his experience, using 
partially methylated resins in combination with water-soluble 
epoxies and water-soluble alkyds resulted in very unstable 
resins. He had been assured by certain people in the paint 
industry that this was not the case, but nevertheless he had 
been able t o  obtain satisfactory stability only using HMMM. 

MR KRAK said they had so far kept paints for two months 
at 40°C and a t  spray viscosity and there were no signs of 
instability. 

MR K. E. PIGGOTT reminded those present that it was 
accepted that an ester-type linkage would break down in 

LNE PAINT BINDERS 

the presence of water and an amine, and he asked the speaker 
t o  give some idea of the suitability of the three types of 
system which had been mentioned. 

MR KRAK agreed with Mr Piggott's first point; this was 
indeed the reason why he had investigated stability. A lot 
of information had been collected in the past on electro- 
deposition binders and particularly the bath stability at low 
solids content. There would normally be about 10 per cent 
binder in the final bath and this would, of course, be very 
worrying if large tanks were being used as, for example, in 
the automotive industry and the plant were shut down for 
any length of time. 
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Rust-inhibiting chlorinated rubber paints based on 
active pigments, which are claimed to be non-toxic 
and non-polluting 
By R. Lapasin, V. Longo and G. Torriano 

Institute of Applied Chemistry, University of Trieste, Via A. Valerio, 34127 Trieste, Italy 

Summary 

The possibility is investigated of formulating rust-inhibiting for rust-inhibiting chlorinated rubber paints pigmented with red 
chlorinated rubber paints, with low or zero toxicity and polluting lead, zinc and strontium chromates, whose characteristics are well 
action, by the use ofnew activepigments. Zincphosphate,chromium known. It is found that some of the new pigments are quite suitable 
phosphate, zinc and calcium molybdates and various organic for use in rust-inhibiting chlorinated rubber paints because the 
pigments are taken into consideration. The evaluation of those protective properties obtainable are competitive with those of the 
formulations studied has been carried out by means of mechanical, best anticorrosive primers based on the most effective traditional 
chemical and cathodic tests. The results are compared with those pigments. 
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Les peintures anti rouille A caoutchouc chlorb, basbes sur des pigments rbactifs, cens6es non 
toxiques et non polluantes 

R h C  
On ttudie la possibilite de formuler des peintures anti rouille h rendus par les peintures anti rouille h caoutchouc chlorC pigmenties 
caoutchouc chlork n'ayant faible ou aucune action et toxique et au minium, aux chromates de zinc et de strontium dont les carac- 
polluante h l'aide de nouveaux pigments rkactifs. On donne une teristiques sont bien connues. On a trouv* que certains de ces 
appr&iation des phosphates de zinc et de chrome, des molybdates nouveaux pigments sont aptes h &re utilises en peintures anti rouille 
de zinc et de calcium, ainsi que de divers pigments organiques. h caoutchouc chlorC puisque les caractiristiques protectrices sont 
L'Cvaluation des peintures qui font l'objet de cette Ctude a ete com&titives h celles des meilleurs primaires anti corrosion h base 
effectukau moyen desessais, mhntques,  chimiqueset cathodiques. des pigments traditionnels les plus efficaces. 
On fait une comparaison des r6sultats obtenus auprks de ceux 

Rostverhiitende, aktive Pigmente enthaltende, angeblich ungiftige und nicht umweltverscmutzende 
Chlorkautschuklacke 

Zasammenf-g 
Eine Untersuchung der Maglichkeiten rostschiitzende Chlorkaut- 
schuklacke zu verarbeiten, welche dank der Verwendung neuer 
aktiver Pigmente fast oder ginzlich ungiftig sind und die Umwelt 
kaum oder gamicht verunreinigen. Zinkphosphat, Chromphos- 
ghat Zink-und Kalzium-molybdat sowie verschiedene organische 
pigdente werden in Betracht gezogen. Die Beurteilung dieser 
Versuchsvorschriften erfolgte mit Hilfe mechanischer, chemischer 
und kathodischer Priifmethoden. Die Ergebnisse werden mit denen 

fiir rostverhindernde, mit Bleimennige, Zink- und Strontium- 
chromaten pigmentierten Chlorkautsihuklacken, deren charak- 
terischen Eigenschaften wohlbekannt sind, verglichen. Dabei wurde 
bstgestellt,dasssich einigeder neuen Pigmente fiir die Verwendung 
in rostschiitzenden Chlorkautschuklacken eignen, weil die crhalt- 
lichen schiitzenden Eigenschaften denen der hesten antikorrositen 
Primer, die auf den wirkungsvoll~tcn, traditionellen Pigmenten 
basieren, gleichkommen. 
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Introduction 

At present, chlorinated rubber paints are widely employed 
for the protection of iron and steel in the industrial, marine, 
building and road sectors on account of their excellent 
chemical, physical and mechanical properties. 

Chlorinated rubber was one of the first synthetic polymers 
to be employed in the manufacture of paints; its use on an 
industrial scale dates back to  around 1930. Recently, chlorin- 
ated rubber has been employed as a binder in high build 
protective coatings; hence, the possibility of its being 
employed in the formulation of anticorrosive coatings has 
greatly increased. 

Protective chlorinated rubber paints can be divided into 
two main classes: 1. "Barrier" type coatings, containing 
inert pigments and extenders, for applications where a high 
chemical resistance is required. 2. Rust-inhibiting coatings, 
formulated with active pigments, for applications on the 
following surfaces: (a) where weathering is severe; (b) in 
conditions of high humidity or for immersion in sea and 
fresh water; (c) in industrial and marine environment. 

The presence of active pigments leads to problems of 
toxicity and pollution, owing to the nature of the pigments. 
Recently, new active pigments have been proposed for rust- 
inhibiting purposes, which are claimed to have low or zero 
toxicity and polluting action: mention is made of zinc 
phosphate, chromium phosphate, zinc and calcium molyb- 
dates, and zinc-containing organic compounds; these pigments 
are suitable for formulating coatings which are not injurious 
to health during their manufacture and application, par- 
ticularly in spraying operations, and they allow non-toxic 
films to be obtained. 

This paper reports the results of an investigation carried 
out on the possibility of formulating high quality rust- 
inhibiting chlorinated rubber paints of low or zero toxicity, 
by employing the above mentioned active pigments. 

The investigation is carried out by evaluating the protective 
power obtained for coatings with the new pigments studied, 
compared with the performance shown by a series of tradi- 
tional active pigments of known rust-inhibiting properties. 

Rust-inhibiting pigments 

Ref,. 1-4 

A rust-inhibiting pigment is selected' on the basis of: 
(a) its electrochemical properties; 
(b) the prospect of its developing a chemical reaction (for 

example, soap formation) and consequently neu- 
tralising aggressive acid substances; 

(c) its influence on the mechanical properties of the film, 
such as flexibility, adhesion, mar resistance, etc; 

(d) its physiological properties. 

Active rust-inhibiting pigments can be classified according 
to various criteria. Maynea divides them into basic, soluble, 
and metallic; Nylkn and Sunderland' divide them into 
anticorrosive pigments based upon tetravalent lead, chromate 
pigments, and metallic pigments. 

The six classes proposed by RuP.' are given below: 

1. Pigments acting in anodic and cathodic areas, practically 
insoluble, to  be used at high concentration, such as red 
lead. 

2. Pigments acting in anodic and cathodic areas, which 
supply passivating ions, for example chromates. 

3. Pigments with a particular chemical action, which are 
able to give rise to complexes, such as phosphates and 
molybdates. 

4. Basic pigments, with a high concentration of OH- ions, 
for example, calcium plumbate. 

5. Metallic dusts and flakes which are below Fe/Fe+ + on 
the electrochemical scale (more negative) and offer 
primary cathodic protection, for example, zinc dust. 

6. Organic substances with inhibiting groups, for example, 
organic chromates and basic nitrogen compounds 
(nitro-derivatives). 

The above classification explains the nature and the 
protective mechanism of both the new pigments investigated 
and the traditional pigments used as criteria. 

Experimental 

New pigments 

The following pigments were considered: 

1. Zinc phosphate. Four commercial types were examined; 
they are designated zinc phosphate A, B, C, D. 

2. Zinc and calcium molybdates, which are designated 
molybdates E, F, G. 

3. Organic nitrogen compounds containing only zinc or 
zinc together with traces of lead, designated pigments 
S1, S2. 

For the evaluation of the rust-inhibiting power of the above 
pigments, the following with known protective properties were 
chosen as reference materials: red lead (ASTM D 83-41), lead 
silicochromate, zinc chromate (TTP 465-1 Pigment, Zinc 
Yellow (zinc chromate), dry), zinc tetroxy-chromate (BS 
389-1963-111) and strontium chromate (ASTM D 1649-59-T). 
Chromium phosphate was also examined, since it is claimed 
to be physiologically acceptable because it contains trivalent 
chromium. 

Formulation criteria 

Refs. 6-14 

Pigment 

The criteria reported below were considered. Composition is 
on a volumetric basls. 

Zinc phosphate paints. A high concentration of this 
active pigment is needed6-8 in the final pigment mix. 
Accordingly, for a comparison of the four commer- 
cially available types A, B, C and D, paints 
1, 2, 3 and 4 were formulated with a high zinc phosphate 
concentration (about 80 per cent) in the pigment. The effect 
of lowering the percentage of zinc phosphate in the pigment 
by substitution with zinc oxide was examined in paint 5, and 
the possibility of a synergistic action with molybdate F was 
studied with paint 6. In the literature', it is claimed that very 
good results can be obtained with the partial substitution of 
zinc phosphate with red lead; this substitution was not 
examined on accovnt of the high toxicity of the latter pigment, 
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Paints based on pigments SI and S2. Paints 7, 8, 9 and 10 were tested, and for molybdate F, the effect of an addition of 
were formulated according to  the suggestions of the manufac- zinc oxide was also examined. 
turer; pigments SI and S2 were tested at two different 
concentrations. 

Paints containing traditionalpigments. (Reference paints 18, 
19,20,21,22 and 23.) The pigment composition was according 

Paints basedon mal~bdates E, F, C. Paints 11,12,13,14,I5, to the experience of the authors and information available in 
16, 17: for these materials, the formulation of the paint was the literature7,10.,3. 
selected according t o  the suaaestions of the manufacturers of 
the pigments a i d  according to  information given by 
Robitailleg; two different concentrations of active pigments The pigmentary compositions are given in Tables 1 and 2. 

Table I 

Pigmentary volumefrir composifion: new pigments 

Pigment Composition (per cent) 
--- pp 

Paint reference number 
1 2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 I6 17 

-- 
ZincphosphateA 79.6 - - - - - - - - - - - - - - - - 
Zinc phosphate B - 79.6 - - 59.7 39.8 - - - - - - - - - -. - 
Zinc phosphate C - - 79.6 - - - - - - - - - - - - - 

Zinc phosphate D - - - 79.6 - - - - - - - - - - - - - 

Zinc oxide - - - -  19.9 - - - - - - - 1.4 - - -. - 
Molybdate E - - - - - - - - - -  15.6 - - - 30.1 - - 
Molybdate F - - - - -  39.8 - - - - - 15.6 15.6 30.1 - - -- 
Molybdate G - - - - - - - - - - - - - - -  30.1 15.6 
Pigment S1 - - - - - 3 . 9 7 . 9 -  - - - - - - - - 
Pigment S2 - - - - - - - 3.4 6.9 - - - - - - - 
Titanium dioxide 16.2 16.2 16.2 16.2 16.2 16.2 29.0 29.0 29.0 29.0 29.0 29.0 29.0 22.3 22.3 22.3 22.3 
Chromium oxide 1.5 1.5 1.5 1.5 1.5 1.5 - - - - - - - - - - - 

Micronized talc - - - - - -  28.4 28.4 28.4 28.4 29.4 29.4 29.0 22.4 22.4 22.4 29.0 
Blanc fix - - - - - -  36.0 32.0 35.5 33.0 23.3 23.3 22.3 22.5 22.5 22.5 30.4 
Bentone 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 

Total 100.0 100.0 100.0 100.0' 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Table 2 
Pigmentary volumelric composition: reference pigmen1.r 

Pigment Composition (per cent) 

Lead silicochromate 
Lead molybdate 3GL 
Zinc oxide 
Chromium oxide 
Zinc chromate 
Zinc tetroxichromate 
Strontium chromate 
Chromic phosphate 
Red lead 
Titanium dioxide 
Micronized talc 
Blanc fix 
Bentone 

Paint reference number 
19 20 2 1 

Total 100.0 100.0 100.0 100.0 100.0 100.0 
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Binder Cathodic tests 

The binder consists of a low-viscosity chlorinated rubber, 
plasticised with chlorinated paraffins and modified by a 
100 per cent phenolic wood oil varnish (spar varnish), 
containing approximately 35 weight per cent resin. 

Voll~metric composition 

A pigment volume concentraction (PVO of 35 was selected 
for all the formulations. The authors considered this to be 
particularly s~itable"~, l e v  la. 

Selection of the tests 

On the basis of the properties of the binder and of the 
environmental conditions for which the paints were designed, 
the following tests were carried out: 

Mechanical tests 

Elasticity. Erichsen cupping test with an Erichsen N.229 
apparatus, according to DIN 53156. Cupping tests were 
carried out one- and six months after film application. 

The following procedure was adopted: four-fifths of the 
length of an iron rod, with a diameter of 25mm and length 
150mm, was protected with a 80pm thick layer of the paint 
to be tested. A 3 x Ulmm rectangular area was left bare at a 
distance of about 40mm from the painted end; the rod was 
connected, by means of a conductive wire fixed to the 
unpainted end, to a magnesium rod of equal shape and 
dimensions. Both were immersed for two-thirds of their 
length in artificial sea water 40mm apart. 

Steel plates of dimensions l00mm x 200mm x l.5mm were 
used for the accelerated tests. Two coats of paint, each with a 
dry film thickness of 30 Spm, were sprayed on the front of 
the plate; one coat,30 &SPm thick, was sprayed on the reverse 
side. Film thickness was checked by means of a "Microtest" 
and samples with a thickness which deviated by more than 15 
per cent from the mean value were discarded. The layout for 
exterior exposure tests is shown in Fig. 1. 

Adhesion test. Cross-scratch test (grid test) according to 
DIN 53151. Tests were camed out six months after film 
application; the intermediate degrees 0-1, 1-2, 2-3, 3-4 were 
used in addition to the DIN 53151 scale 1, 2, 3,4. 

Chemical resistance tests 

Accelerated tests. Exposure to: (a) an industrial atmosphere: 
Kesternich cabinet (DIN 50018, SO,:0.2 1); (b) a marine 
atmosphere: salt fog cabinet (ASTM B 117-64); (c) immersion 
in fresh water. Fig. 1. Layout of panels for exterior exposure 

Exterior exposure. Industrial marine environment (Trieste, On each plate two different types of paint, x and y, were 
industrial area); on-shore plate rack, lOOm from the sea. applied. The symbols x (or 2x) and y (or 2y) indicate the 

Table 3 

Test results 

Paint Mechanical tests Exterior exposure tests* 

Cupping tests Grid tests (1 5 months) --- 
l month 6 months 6 months 30ym 6 0 ~ m  
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surfaces protected with one (or two) coat($ of paint x and y, 
respectively. The terms 2x + 2,2y + z, x + z, y + z indicate 
that the surfaces on which coat(s) of x or y were applied, were 
subsequently covered with a further coat of an alkyd gloss 
finish(z). The edges of the plates were sealed with epoxy resin. 

On the films 60pm thick to be tested in the Kesternich 
chamber, a cross-scratch was drawn by means of a pointed 
instrument, under standardised conditions. 

The exposure tests were commenced after 10 days of 
conditioning in a well ventilated room at about 20°C and 
relative humidity of 50 to 60 per cent. 

The results of the mechanical tests, as wcll as the results of 
the tests of the exterior exposure, arc shown in Tnhle 3. 
As the results of the chemical and cathodic tests would 
be exceedingly complex in written form, they are 
quantified for the sake of clarity, and for ease of reading 
according to  the criteria given. Further details appear in the 
Appendix, and the results are reported in diagramatic form in 
Figs. 2, 3, 4 and 5. 

hours 

hours 

hours 

2 5 810161819202123 

Pig. 2. I l e s ~ ~ l l ~  nf tc\l\ In  slinw cxlcnl of cnlhntlic protection 

Fig. 3c. Rusting: 30!mi film thickness Fig. 3d. Blistering: 30,,ni Rlni tI~icknr\\ 
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Fig. 3c. Cross-scratch rusting Fig. 3E Cross-scratch blistering 

10 cycles illllllllllilllllllillli 40 cycles 80 cycles 

Pig. 3g. Total claantific;~tion; 60:r1n ti1111 Fig. 311. 'Tolal qeastitlcation; 30vm filnl 
thickne\\ Ihicknes\ 

10 cycles ill!illilllilllilllllll 40 cycles 80 cycler 

Fig. 3, Industrial atmosphere: Kesternirh cahinet tests* 

Fig. 49. Rusting; 601~m film thickness Fig. 4h. Blistering; 60pm film thickness 

*In Figs. 3.4 and 5, the following key applies to  every histogram: the 23 columns are the results for each of the 23 test paints designated I 
(extreme left) to  23 (extreme right); the vertical axis represents a quantification of the results on a linear scale from zero (representing the 
worst condition) at  the bottom, to 100 (representing the best condition) at the top. See Appendix for further details. 
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Fig. 4c. K ~ ~ r l i n g :  30.1rn film thichnc\\ Fig. Jcl. Rlistering; 30um film thichne\\ 

Fix. Je. ' I ~ ~ t a l  claantifirati~~n: 60!,:11 l i l ~ n  I'iz. 4f. ' lntal ~lua~~til ication: 30:,s1 1ilt11 
thichnti\\ thicknr\\ 

250 hours 1 1 1 ~ 1 1 1 1 1 ~ 1 ~ 1 ~ 1 ~ ' ~ 1 ~ ' ~ 1  500 hours %TSk?E3 l O O U  hour< 

Fig. 4. Salt fog exposure tests 

Pig. 5a. Ku\ting; ~O:LIII ti1111 thichnc\\ Fig. 51). Bli\tering: hO!,nl l i l n ~  thicli~~e\\ 
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Fig. 5c. Kusling; 30:rm tilm thickness Fig. 5d. Blistering; 30:rm tilni thickness 

Fig. 5e. Total quantification; 60pm film Fig. Sf. Total quantification; 30pm film 
thickness thickness 

30 days 1111111111111111111~~l~~ 60 days 150 days 

'Fig. 5. Water immersion tests 

Results and discussion 

General considerations 

From a general point of view, it is to be noted that there are 
great differences between thedestructiveeffects ofthe chemical 
tests carried out: the effect of salt fog exposure is greater than 
that of a Kesternich cabinet (1 000 hours of salt fog exposure 
versus 80 cycles in a Kesternich cabinet), whereas immersion 
in fresh water shows only slight aggressiveness. The cathodic 
tests have a very destructive action, which is clearly associated 
with the chemical nature of the active pigments; in fact, 
suitably pigmented chlorinated rubber films exhibit a good 
resistance in these tests15. It must be pointed out, however, 
that the cathodic tests carried out by the authors were very 
severe; only films of outstanding adhesion to the substrate, 
high resistance both to  pH variations and to  the strong 
mechanical effect of gas evolution could withstand such 
cathodic action for more than 24 hours without appreciable 
degradation. Chlorinated rubber films pigmented with inert 
materials degraded slowly; after 96 hours, 70 to 80 per cent of 

the pigmented surface exposed was still unaffected; accordingly 
the resistance figures given by chromium phosphate 
pigmented paints must be regarded as excellent. 

The effect of film thickness is evident; contradictory results, 
however, are sometimes encountered in the fresh water 
immersion tests. Whilst the role of the active pigment is clear, 
there is a sharp difference in the performance of the various 
pigments in some tests, such as salt fog exposure and cathodic 
tests. In other cases (Kesternich cabinet), these differences are 
much less marked, although, as in fresh water immersion 
tests, all the pigments behave satisfactorily. 

Some pigments adversely affect the mechanical properties 
of the films, so that, for example, problems of embrittlement, 
particularly on ageing, will have to be tackled and formulation 
adjustments made. 

Elasticity: tests-cupping 

The paints examined were formulated a t  a constant PVC. No  
corrections were made for the different values for oil absorp- 
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tion of the various pigments; in fact, the aim of the present 
investigation was an evaluation of the rust-inhibiting power 
of a series of rust-inhibiting pigments and, accordingly, the 
presence of a given volume of active pigment in the film was 
considered necessary. 

A rigorous discussion of cupping tests is, therefore, not 
possible. The influence of some pigments on film elasticity is 
so marked, however, that some qualitative considerations can 
be easily made. 

Films of good and long-lasting elasticity can be obtained 
with zinc phosphate and chromic phosphate. As far as the 
zinc phosphate paints are concerned, paint 5, in which zinc 
oxide is also present, shows a certain amount of embrittlement 
on ageing. Such a deleterious effect has been found by the 
authors in various paint films when the zinc oxide content 
exceeds a given critical value, dependent on the system. Zinc 
phosphate and chromic phosphate give the best results 
amongst all the new pigments tested, and equal to, or even 
better than lead silico-chromate. 

All the molybdates have a negative effect on film elasticity, 
especially on ageing. This is very evident in paint 6, where part 
of zinc phosphate is substituted by molybdate F. 

Pigments S1 and S2 also seem to give the film unsatisfactory 
elastic properties. Nevertheless, the presence of large amounts 
of extender and inert pigment in formulations 7, 8, 9 and 10 
does not allow a more precise evaluation of the two products 
t o  be made. 

Among the chromate paints, the poor ageing properties of 
the types containing a considerable amount of zinc oxide is 
noticed (paints 19 and 21 versus paint 22). 

The known bad effect of red lead is confirmed. 

Adhesion tests-grid tests 

Among the various new pigments examined, the best results 
were obtained with chromic phosphate which, in these tests, 
is equivalent to lead silicochromate, a material known to 
impart excellent adhesion to chlorinated rubber films. 

Zinc phosphate, when used alone, gave results only slightly 
inferior t o  chromic phosphate and still afforded good adhesion. 
In  an order of decreasing film quality, the-pigments are 
molybdate G, pigments S1 and S2, molybdates E and F. 

The poor behaviour of red lead chlorinated rubber paints, 
simihr t o  that of many red lead alkyd paints, is confirmed. 

Industrial atmosphere-Kesternich cabinet tests 

From an examination of the results, it is found that the new 
pigments can be grouped into three classes as  regards the 
protective power of their films: 

Zincphosphate and molybdate G make up the class with the 
highest protective power. Zinc phosphate exhibits a good 
protective power also in thin films; three of the four pigments 
tested (types A, B and C) appear identical from the qualitative 
point of view. The effect of the favourable presence of zinc 
oxide1 is pointed out. Thus, paint 5 is far superior to all the 
other paints formulated with the new pigments and displays a 
protective power similar t o  that of the best traditional paint 
(paint 21). Paint 5 shows its excellent protective power both 

in continuous film and along theedges of the scratch. Combin- 
ing zinc phosphate with molybdate F, a lower protective 
power is obtained; this effect is easily explained by considering 
that molybdates in an acid environment tend to transform 
into polymolybdates with poor protective properties". 

For very thick films, molybdate G has an outstanding 
protective power, which is even greater than that of the 
phosphates; nevertheless, it is lower for thin films, where the 
pronounced effect of pigment concentration is evident. Such 
behaviour, which is in sharp contrast l o  that of the other two 
molybdates, could not be forseen a t  the outset of the tests, 
since all the three pigments were received by the authors 
simply as  "zinc and calcium molybdates" without any 
further information. 

Pignrcwts Sl und S2 belong to the second class, with a 
slightly lower protective power. For these pigments, the effect 
of film thickness is particularly evident, since they resemble 
zinc phosphate and red lead a t  6Opm but a t  30pm the 
protective power is reduced and is found to be similar to that 
of lead silicochromate. No  difference is noted between S1 and 
S2, in contrast to what occurred in all the other tests. The 
effect of the pigment concentration in the film is evident a t  
30pm. 

Molybdates E and F constitute the third class, with rather 
poor protective power; this classification is in agreement with 
the general tendency to  polymerization into compounds of 
low rust-inhibiting properties, as previously pointed out. 

Special behaviour is displayed by chromic phosphate, which 
affords an excellent protective power where the film is 
continuous, whereas along a scratch, a deep and penetrating 
corrosion is encountered. 

As far as the comparison with the traditional pigments is 
concerned, the pigments of the first class behave better than 
lead siliccchromate and are equal t o  red lead, which are 
pigments universally known to be the most suitable for service 
in acid environments. It must be emphasised that both 
phosphates and molybdates have the great advantage over 
red lead and lead siliccchromate of being lead-free materials. 

Attention is drawn to  the results given by the chromates, 
which range from excellent (paint 21) t o  rather poor (paint 22). 
A comparative evaluation of the single pigments cannot be 
made because of the presence of zinc oxide in paints 19 and 21. 
Zinc oxide is likely to play an important role, as noted in the 
case of combination with phosphates (paint 5) and molyb- 
date (paint 13). 

Salt fog exposure tests 

As with the Kesternich cabinet tests, three classes of different 
protective power for the new pigments can be deduced for 
these series of tests. 

Zinc phosphate with its excellent protective power, is placed 
in the first class; three commercial types, A, B and C, are 
found t o  have the same degree of quality; type D is slightly 
inferior. Subs!itution of part of the zinc phosphate with zinc 
oxide or molybdate F decreases the protective power; in this 
case, the effect of the presence of zinc oxide impairs the 
protective power in contrast to what occurs in the Kesternich 
cabinet tests. 

Pigments SI andS2can be included in the second class, with 
a slightly inferior protective power; no difference is detectable 
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between SI and S2, whereas the effect of the pigment 
concentration in the film is great. Some embrittlement of the 
film is noticed; accordingly, formulations must be modified. 

Molybdares E and F display poor protective properties; no 
effect of pigment concentration and zinc oxide modification is 
found, as was observed in the Kesternich cabinet tests. 
Molybdates E and F form the third class of pigments, of 
mediocre efficiency. 

Molybdate G requires a separate detailed discussion. After 
1 000 hours the protective power of its films is fair, similar to 
that of pigments S1 and S2. Considerable degradation of the 
film is noticed, and the film itself appears very brittle. On the 
other hand, after 500 hours the protective power is outstand- 
ing, and no embrittlement occurs at this stage. This pigment, 
therefore, requires a modification to  be made to  the paint 
composition. The same observation is applicable t o  chromic 
phosphate. 

So far, foran evaluation of the new pigmentscompared with 
the traditional standard pigments, the pigments of the first 
class (zinc phosphate) can be associated with zinc chromate, 
the pigments of the second class (S1 and S2) with silico- 
chromate, and the molybdates (E, F) of the third class with 
red lead. Molybdate G and chromic phosphate can hardly be 
evaluated since it seems that they have not been correctly 
employed, but it is probable that they would give excellent 
results in a suitable formulation (always supposing a suitable 
composition could be developed). As far as traditional 
pigments are concerned, it is interesting to note that in 
chlorinated rubber binders, chromates are far superior to red 
lead. Within the chromate family, the effect of pigment 
solubility is marked, as chlorinated rubber is a hydrophobic 
binder: solubility decreases from zinc tetroxychromate to 
strontium chromate and to zinc chromate. Zinc chromate 
displays a higher rust-inhibiting power than zinc tetroxy- 
chromate. In this study, however, a strict comparison of the 
chromates cannot be made because of the different pigmentary 
composition of the three chromate-containing paints. 

Fresh water immersion tests 

As has W n  observed under "general considerations", 150 
days' immersion generally causes a less pronounced degrada- 
tion than with the other tests. At the end of the test, many 
films were still quite unaffected; this was the case for red lead 
a t  high film thickness (paint 23) and for molybdate A, also a t  
high film thickness and in sufficient concentration (paint 17). 
In addition, the resistance of chromic phosphate is excellent 
(paint 20). 

For these tests too, a division of the new pigments is 
possible; whereas the test results suggested the same grouping 
for both salt fog exposure and the Kesternich cabinet, 
however, in the case of fresh water immersion, the new 
pigments have been grouped in a slightly different way. 

1. The best results are given by molybdate G and chromic 
phosphate. which closely resemble red lead, the best 
traditional pigment for service in fresh water. They 
constitute the first class of pigments, with the highest 
protective properties. 

2. The second class comprises zinc phosphates, and 
pigments SI and S2 with a slightly lower protective 
power than class one; these pigments resemble the 
traditional chromates. With regard to  the different 
commercial types of zinc phosphates, type D displays 

(as in all other tests) poorer properties. In general, with 
zinc phosphate, a diffuse blistering takes place; the 
presence of zinc oxide enhances the protective powet by 
reducing blistering, whilst molybdate F has the opposite 
effect. As far as pigments S1 and S2 are concerned, the 
strange conclusion which must be drawn is that they give 
better results at lower concentrations in the film. 

3. Molybdates E and F are less effective than lead silico- 
chromate and can be placed into a third class of mediocre 
protective power. 

Exterior exposure tests 

Exposure tests were commenced on I5 September 1973 
on-shore by Trieste harbour about lOOm from the sea. 

First inspection: 15 March 1974. No degradation could be 
detected, but it must be noted that the aggressive action 
exerted during this time period was rather slight because of 
the shortness of the exposure time, the climate of the region 
at that time of the year (when low solar radiation is en- 
countered), and a lot of rain, which washed away sea salt and 
corrosive dusts deposited on the samples from neighbowing 
industries. 

Second inspection: I5 December 1974. Due to  the excellent 
properties of the binder, degradation was generally slight, with 
non-blistering rusting. Degradation was marked only for 
molybdate E; it was less intense for molybdate F; for both, an 
effect of pigment concentration was evident, as well as the 
beneficial action of zinc oxide. A still less pronounced attack 
was found with zinc tetroxychromate and pigments S1 and 
S2; pigment S2, however, gave results clearly superior t o  S1. 
All the remaining types were almost unaffected, showing 
cxcelle!lt rust-inhibiting and protective power. 

. . . . .  . 

&thodie . . .  te& ' ' 

. . 
. . .  

New piinlents: Outstanding results were obtained with 
chromic phosphate and very good results with molybdate G. 
All the other pigments reduce to a greater or lesser extent the 
excellent resistance of chlorinated rubber films; this is due to  
the reactivity of the pigments and, in this particular test, t o  
their sensitivity t o  pH variations. This adverse effect is 
particularly evident with zinc phosphate, molybdates E and 
F and pigment SI; zinc phosphate can be improved if it is 
partially substituted by zinc oxide (paint 5 versus paint 2). 

Reference pigments: It will be recalled that good results are 
usually obtained with lead silicochromate and combinations 
of chromates and zinc oxide. Nevertheless, coatings containing 
these pigments are much less resistant than paints formulated 
with inert materials. Red lead and zinc tetroxychromate 
exhibit a very poor behaviour. The present tests confirm what 
is stated above. So far, two different classes of pigments are 
distinguished: lead silicochromate, which gives good results; 
and red lead, which displays low resistance. The poor 
resistance of chlorinated rubber films pigmented with red lead 
and, in general, of red lead pigmented films in the presence of 
a cathodic protection is well known. In fact, coatings contain- 
ing red lead have not been employed for the protection of 
ships' bottoms since cathodic protection started to  be applied 
on a large scale t o  ships during fitting out and, subsequently, 
in service. 

For the purpose of ccmperison, or.ly chromic phosphate 
amongst the new pigments can be essigned to the first class 
of high resistance. It is superior t o  the reference pigments and, 
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moreover, it closely resembles silicates and inert pigments, 
such as some oxides, which permit the formulation of 
chlorinated rubber films of very good resistance because of 
the pigment's low reactivity. Molybdate G occupies an 
intermediate position with rather good properties; S2 is fair, 
whereas zinc phosphate can be associated with red lead and 
zinc tetroxychromate in the second class. Zinc phosphate, 
however, can be vastly improved if it is modified with zinc 
oxide. 

Conclusion 

With the new pigments, claimed to  have low or zero toxicity 
and polluting action, rust-inhibiting chlorinated rubber paints 
can be formulated with a protective power equal t o  or even 
greater than that given by chlorinated rubber paints pigmented 
with red lead and chromates. 

I t  has been found possible to divide the new pigments into 
different classes according t o  protective power, which can be 
closely correlated with analogous classes for traditional 
pigments. 

As with the traditional pigments, the new ones also exhibit, 
in some cases, high specific resistance in certain aggressive 
environments; accordingly, emphasis is placed on the 
usefulness of formulating an all-purpose primer and also 
specialised primers for particular environmental conditions. 

Zinc phosphate seems to  be particularly suitable for general 
purpose heavy-duty protective coatings. For less severe 
environmental conditions, if a very low content of heavy 
metals is required, pigment S2 offers interesting prospects. 

Molybdates must be sharply divided into two classes of very 
different protective power: molybdate G shows outstanding 
rust-inhibiting properties; however, further work needs to  be 
carried out to perfect the formulation of the paints containing 
this pigment, in order to improve the mechanical properties 
of the film. 

Finally, attention must be drawn to  chromic phosphate, 
because this pigment can be used for the formulation of films 
which exhibit excellent resistance to  immersion in fresh water, 
provide cathodic protection and have excellent mechanical 
properties. 
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Appendix 

Key to the quantification of the results 

A general criterion of quality is followed; accordingly, 100 is taken 
as the value for the best conditions (no blistering, no rust, etc) and 
0 for the wont. The following is a more detailed account: 

Mechanical tests 

Cupping test. The quantification is made by dividing the cupping 
arrow expressed in m x lo-' by 0.8, since at values of the arrow 
higher than 0.8-0.9 the plate usually breaks. 

Cross-hatch grid rest. The quantification of the data obtained 
according to the modified DIN 53151 scale (see under adhesion 
tests) is made according to the following criteria: 

Modified scale DIN 53151 

0 
0-1 

1 
1-2 
2 
2-3 
3 
3 4  
4 

Che~nical resistarrce tests 

Quantification 

100 
88 
75 
62 
50 
38 
25 
12 
0 

Industrial atmosphere exposure. (Kesternich chamber-DIN 50018, 
SOp 0.2 I.) The quantification is made for the results after 10, 40 
and 80 cycles. Blisters on either face of the sample tested are 
quantified according to the following formula: 

where A is the percentage of area involved in the degradation, I an 
index of blistering dens~ty according lo the following scale: 

no blister = 10 
V F =  9 

F =  8 
F M =  7 

M =  6 
MD = 4 

D =  2 
destroyed = 0 

and D is the dimension of the blisters according to ASTM D 71446. 
Rusting is quantified by multiplying ,together the rust values 
determined on the two plates accord~ng fo ASTM D 610-43. 
Blisters around the cross-scratch are quant~fied accord~ng to the 
following formula: 

where n is the number of branches of the cross-scratch which are 
involved in the degradation, I is the index of blistering density 
reported above, D the dimension of the blisters accord~ng to ASTM 
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D 714-56 and P i s  an index o f  blistering penetration into the paint 
as a result of the cross-scratch, as reported below: 

Penetration (mm) Index P 
0 10 
I 9 
2 8 
3 7 
4 6 
5 5 
6 4 
7 3 
8 2 
9 I 

The rust at the scratch is evaluated by multiplying together the 
rusting indices obtained for the two plates: these rusting indices are 
determined on the basis of an empirical 5-degree scale, ns reported 
below: 

no rust 10 
dots of rust 8 

spots of rust 6 
rust 4 

diffused rust 2 

For a total quantification of the results obtained in the industrial 
atmosphere resistance tests, the following formulae are employed; 

(Br -1- Rr)/2 for the 30pm film 

(Br + Rr + (Bs + Rs)!2)/3 for the 60pm film 

where Brand Rf are theme& Llistering and rusting indices relative 
to the faces of the samples tested, and BS and RS the mean blistering 
and rusting indices relative to the cross-scratch. 

Salt foe resistance. IASTM B 117-64). The auantification is made 
for theresults after 250.500 and I0Od hours exposure. Blisters and 
rust b n  either face of the sample tested are quantified ac described 
above for exposure to industrial atmosphere. For a total auantifica- 
tion of the results of the salt fog resistance tests, the-following 
formula is employed: 

(Br + Rr)/2 

where Bf and Rr are the mean blistering and rusting indices relative 
to the faces of the samples tested. 

Fresh water immersion. The quantification is made for the results 
after 30, 60 and 150 days. Blisters and rust on either face of the 
sample tested are quantified as for the industrial atmosphere 
exposures. For a total quantification of the results of the fresh 
water immersion tests, the following formula is employed 

where Bfand Rrare the mean blistering and rusting indices relative 
to the faces of the samples tested. 

Cathodic tests 

The quantification is made for the results after 24,60 and 96 hours. 
The cathodic resistance index is assumed to be equal to the per- 
centage area which remains entirely unaffected and adherent to the 
rod. 
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Economic aspects of protection by paint films 
against corrosion* 
By R. Hermelin 
Kronos Export Department, Kronos Titan GmbH, P.O. Box 100 720, Leverkusen, West Germany 

Summary 

The importance of the economic aspects of protection against The protection of a bridge over the river Waal in Holland is 
corrosion is stressad, and an analysis is made of the various factors taken as a practical example, and various "cost factors" are 
which influence economics, such as surface preparation, raw added together to demonstrate the total cost of protection. In 
material and application costs, and the period of effective life of order to calculate the annual cost of protection, some assumptions 
the coating. are made concerning the useful life of the paint system, and various 

alternatives are compared. 
Somegeneral comparisons are made between various paint systems. 

Keywords 

Types and classes of coatings and aNiedproducls 
corrosion inhibiting coating 

Miscellaneous terms 

Properties, characteri.rtic.r and rondi~ions 
pri,narily associatc~/ with dried or curedfilnls 

durability 

investment:cost 
labour cost 
operation cost 
raw material cost 

Les aspects Cconomiques de I'emploi des peintures pour assurer la protection anti corrosion 
RkumC 

On souligne les aspectseconomiques de la protection anti corrosion, s~stenles dc peinturef. On considere, en tant qu'exemple pratique, 
et I'on fait une analysc des divers facteurs aui exercent une influence la protection d'un pont sur le Waal en Hollande. et I'on fail une 
sur les considbati6ns Cconomiques, tels que la preparation de la totalisation des divers elements du prix de revient en vue de demon- 
surface, les prix de revient des matieres premieres et de I'application, trer le Prix de revient global de protection. Afin de calculer le prix 
ainsi que la duree de la vie utile du revetement. de revient annuel de protection, on fait certaines suppositions a 

I'egard de la vie utile du systeme de peintures, et I'on fait une 
On fait certaines comparaisons de nature generale entre de divers comparaison des diverses alternatives eventuelles. 

Wirtschaftliche Gesichtspunkte des Rostschutzes durch Anstrichfilme 

Zusammenfassung 

Die Wichtigkeit wirtschaftlicher Gesichtspunkte beim Rostschutz Beispiel wird der Schutz einer Briicke iiber den Waal Fluss in 
wird betont, und die verschiedenen, die Wirtschaftlichkeit beein- Holland gewahlt. Verschiedene "Kostenfaktoren" werden addiert, 
flussenden Faktoren wievorbereitung der Oborflache, Rohstoff und urn die Gesamtkosten des Schutzes aufzuzeigen. Um die Kosten des 
Verarbeitungskosten, sowie wirksame Lebensdauer des Anrtrichs Schutzes pro Jahr berwhnen zu kiinnen, werden einige Annahmen 
werden analysiert. hinsichtlich der brauchbaren Lebensdauer des Anstrichsystems 

Einige Anstrichsysteme werden ganz allgemein verglichen, Als gemacht; such werden verschiedene Methoden verglichen. 

Introduction It is clear that for a detailed calculation, other cost elements 
should be considered, like scaffolding, idle time (drying), 

Recent months have been a very turbulent period as  far as etc. These have been left out of the considerations since, in 
prices are concerned. The prices of base metals, on which general, they represent only a small part of the original 
anticorrosive pigments are based, have been jumping wildly, investment, and in any case they differ widely from one 
breaking all past records. In addition labour has become project t o  another. 
more costly because of world-wide inflation. Nevertheless, 
costing and comparisons have to be made, even in an unstable The prices in Germany in Y74 have been taken as a 
period. In fact, paint producers, designers, engineers and basis for the Cost calculations, but naturally these can be 
owners of facilities to be protected have been more and more considered only as rough guidelines. According to  a study 

concerned with the cost of protection. published in Germany at the beginning of 1974', the break- 
down between the various cost factors for a 25 OOOmz steel 
construction (25mZ per tonne of steel) was as  follows: 

Cost factors 

Re/. 1 
Percentage of total cost 

1960 1970 1974 
The main cost factors influencing the total protection cost (Author's estimate?) 
can be broken down into: 

Surface preparation 
Surface preparation . . 40 45 35 
Paints cost* . . 20 15 30 

Material (paint) Labour cost (4-coai iystetij 40 40 35 

Labour (painting) *I st and 2nd coat-red lead/linseed oil 
3rd and 4th coat-iron oxide 

Durability ?Based on a more sophisticated paint system 

'Presented at the fifth National Symposium of the South African Section held at Durban on 20and 21 September 1974. 

29 8 
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The impact of these various cost factors on the develop- increasingly replacing the conventional systems. This trend 
ment of practices for protection against corrosion may be reached a degree of stagnation, owing to  the fact that the 
analysed. prices of raw materials rose faster than the labour costs. 

Surface preparation 

This cost factor retains its relatively high proportion of the 
total cost because of salary rises and increased costs of 
equipment and material. To reduce thiscost factor, the follow- 
ing methods have been applied: 

I .  Preparation of the steel sheets and profiles by automatic 
cleaning and spraying booths (shop primer). 

2. The use of more durable paint systcms (to delay rc-painting 
as long as possible). 

3. The trend towards paint systems less scnsitive to the degree 
of surface preparation (re-painting). 

Material (paint) 

Paint users and paint producers realised in the course of time 
that it pays to invest more in the paint system itself. Provided 
this brings a longer life, it is economical. If the share of the 
paint in the total cost is in the order of 30 per cent, an in- 
crease of 50 per cent in its price will mean a general cost 
increase of 0.3 x 0.5 = 15 per cent only. Consequently, if 
the sophisticated paint system being 50 per cent more ex- 
pensive can increase life by a t  least 15 per cent, then the extra 
cost is justified. This is probably the main reason why in 
the last decade new and more efficient paint systems, based 
on better pigments and binders, conquered the market, 

Table 1 shows how the various systems compare on a cost 
basis. 

Labour (painting) 

The ever increasing cost of labour has induced the industry 
to  find ways to  economise on this important cost factor. 
Where painting has to be done in the open air (top coats, 
re-painting jobs), the cost of painting is rocketing. One 
counter-measure has been mentioned already, namely 
"shop primers". There has also been progress in developing 
painting techniques (spraying, airless spray, etc.). The object 
has again been to increase the life of a system, in order 
to postpone re-painting for as long as possible. One of the 
most important developments, however, is in the field of the 
high-build coat. The basic idea is that more can be saved 
by eliminating a manual job than by improving its technique. 
Consequently, the paint industry has been supplying for 
several years greater amounts of high-build coatings. The 
direct result was that the average number of coats went down. 
For several reasons (which will be discussed later), there is 
also a minimum number of coats which are required. 

Durability 

The increased use of better pigments has already been 
mentioned. With regard to the structure of the painting 
system, there are, in fact, three basic methods: 

Conventional Primer (two) 40-50 pm 
Intermediate coat ) 5c60 pm 
Top coat 

Hixh-brrild Primer above I00 ym 
Top coat above 100 pm 

"Defence-in-depth" systeni Primer 4 c 5 0  pm 
Intermediate coat ) 5b60 pm each each containing an 
Top coat anticorrosive 

pigment 

Table 1 

Material cost for high-hrrild primers and those of normalfilm thickness 

Material 
Usual Solids Theoretical Less 30 per cent Price in Price 

dry film volume spreading for usual spring 1974 (DM kg-') 
thickness (pm) (cm3 kg I) rate (m2 kg-') losses (DM kg-') 

I. Alkyd resinllead silicochromate . . 80 320 4 3.2 5.00 1.55 

2. Zinc powder. Single component . . . . 80 185 2.3 1.5 5.10 3.40 

3. Zinc powder. Two-component . . . . 80 220 2.7 2.0 6.30 3.15 

4. Zinc chromatelalkyd resin . . . . 80 320 4.0 3.0 4.80 1.60 

5. Zinc chromate/chlorinated rubber . . 80 260 3.2 2.4 4.40 1.83 

6. Red lead in oil . . . . . . . . 45 280 6.2* 4.0 3.50 0.88 

7. Alkyd resinlred lead . . . . . . 40 240 6.0. 3.9 3.40 0.87 

8. Chlorinated rubberlred lead . . . . 35 200 5.7; 3.7 3.70 1.00 

*Because of the high specific weight, losses due to settlement and residues are comparatively higher than with the other materials. Thirty-five 
per cent was therefore deducted in these cases. 
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The first two systems are well known (the high-build system 
will be discussed further, but first the "defence-in-depth" 
system will be considered). 

In this system, an active anticorrosive pigment is incor- 
porated in all coats including the top coat. Experience has 
shown that this system provides exceptionally good and long 
lasting protection against corrosion. The outstanding pro- 
perties of a "defence-in depth" system are explained by the 
fact that all irregularities of the metal surface are covered by 
paint containing active anticorrosive pigment. This means 
that whatever the roughness of the surface, it is actively 
protected. 

A practical example indicates the economics of protection 
against corrosion. 

Practical example 

A big bridge in Holland was protected against corrosion by a 
paint system and this example will be used to demonstrate 
the cost of protection against corrosion. Reference will be 
made to the type of surface preparation, the paint and the 
painting operation. 

Details of the bridge are as follows: 

Location: Holland, across the river Waal near 
Nijmegen 

Structure: Steel mounted on concrete piers 
Design: Rijkswaterstaat 
Length: approximately 1 OSOrn, largest span 270m 
Width: 37.5m 
Total weight of steel structure: approximately 15 000 tons 

In the "defence-in-depth" system, anticorrosive pigments 
other than "Oncor MSO" (Kronos Titan GmbH), such as 
red lead and zinc chromate, cannot be included on account of 
their much higher tinting strengths. 

Paint supplier: Sikkens Smits, Holland 

Paint system: Primer on "Oncor M50" basis, 12OPm. 
Top coat, micaceous iron oxide grey, 
17OPm. The binder is an epoxy/isocya- 
nate combination. The carriageways will 
be protected by a bituminous primer 
having also anticorrosive properties. On 
top of that, the road bed will be laid. 

Total surface to  be protected: 305000mZ as follows: 

Inner surface of hollow parts: 140 OOOm2 
Outer surface: 70 000m2 
Remainder will be paved and for use by 
traffic. 

Total paint thickness: 29OPm 

Total paint quantity: 120 tonnes 

Application: Primer in workshop, by airless spray. 
Top coat on the assembled bridge, by 
airless spray. 

Scheduled completion date: April 1976. 

Construction of phases 

1. Where the paint film is thin over tiny surface projections and 
sharp structural edges, the rust-inhibitive pigment content in 
all coats provides extra protection. 

2. Inevitable "holidays" in film do not destroy protection. Again, 
all coats provide both rust inhibition and weather resistance. 

Fig. 1. Protection over an irregular substrate from the 
"defence-indepth" system 

Paints containing "Oncor" pigments can offer a complete 
solution to  the cost problem because: 

1. They are not sensitive to surface preparation. 

2. They improve considerably the life of a system, which can 
be shown by means of various examples. 

3. They can be easily applied, brushed, rolled, and sprayed, 
especially airless spraying. Thick coats with various binders 
can be produced. 

In the workshop the steel sub-sections are corundum blasted 
t o  give an Sa-3 finish and then sprayed with the primer 
leaving the edges free for welding. They are then transported 
to the big storage yard a t  the river side. A crane brings the 
sub-sections to an assembly shed where they are welded 
together to form sections of 15m length and 37.5m width. 
In total, there are 70 sections, each weighing 200 tonnes. 
From the shed, they are transported to  the site for assembly 
on an undercarriage having 112 wheels. Cranes lower the 
sections, which are then kept in place by means of hydraulic 
jacks during hand welding using carbon dioxidelargon 
apparatus. 

Economics* 

Cost of application-labour 

Thecost of labour including social charges and fringe benefits 

*0n=uilder~proximat~y equal to 1 8 . 3 ~  
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has been calculated at 20 Guilders per hour. The following 
performances have been cstimated: 

Sand blasting 
Application of primer (indoors) I 
Application of top coat 
(outdoors) surfaces 

This gives the following costs: 
Sand blasting 6.50 Guilders/m3 
Painting primer 1.80 Guilders/mc 
Painting top coat 2.10 Guilders/m2 

The cost for sand blasting includes the preparatory work 
and the abrasive mnterinl. 

The following has been estimated: 

Primer cost 
Primer yield 
Top coat 
Yield top coat 

This will give thc following costs for the paint: 
Primer 2.40 Guilders/m2 
Top coat 3.00 Guilders/m2 

Total cost of painting: 
Labour 10.40 Guilders/m2 
Material (paint) 5.40 Guilders/m2 

Paint cost as a percentage of total costs for protection: 

5.40/15.80 x 100 = 34 per cent 

"Oncor" pigmented paint as a percentage of total costs for 
protection: 

2.40115.80 x 100 = 15 per cent 

For the sake of simplicity, extra costs for preparation and 
protection of the seams and for any repair work necessary 
have been disregarded. 

Whereas the cost of the application of the paint can be more 
or less precisely calculated, this is not the case with durability. 
In fact, no comparison will be complete if the life of the paint 
is not taken into account. Cost per square metre can, there- 
fore, serve as criterion only if the various systems provide 
the same duration of protection, which is very unlikely. Thus, 
a calculation of the annual cost of protection is possible only 
if the lapse of time before re-painting is estimated. This 
can be done, for example, by considering other objects which 
have been protected with the same pigment system. The 
quality of surface preparation, the application and the 
differences in climate will influence the durability of a paint 
system, however, so that only rough estimates based on past 
experience can be made. 

If the above-mentioned system is assumed to give 15 years' 
protection to the bridge, which is not too exaggerated accord- 
ing to the author's experience in this field, then the annual 
cost of protection would be 

Since a high-build system is being considered, it is not 
thought that a further increase of the thickness, or obtaining 
the same primer thickness by two coats instead of one, would 
increase the life of the bridge's protective system. These 
possibilities should be considered when the thickness of the 
coats is much less. The so-called "defence-in-depth" system, 
where "Oncor" pigmented paints are extensively used, should 
be applied for normal coats (30-40pm thick) and for 
re-painting, where the roughness of the metal surface is much 
more pronounced than on new steel. 

Conclusions 

High-build coats give a saving in labour, compared with 
a normal system where coats are 40 to 50pm thick. 

A "defence-in-depth" system is recommended when the 
coat thickness is normal (40-5OPm), or where the surface 
roughness is over 60-70pm (re-painting). 

Beyond a certain limit, a further increase of the thickness 
does not bring longer life. 

A good anticorrosive pigment, even if more expensive, 
is still economic. This because it increases the life without 
increasing excessively the cost of the protection, of which 
the paint cost represents only one-third. 

A good pigment with the right system ensures a long life 
for the structure t o  be protected, and offers an optimal 
economical solution. 

[Received 25 November 1974 
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Discussion 

MR D. J. HOUSE asked whether the atmospheric conditions 
around bridges in England would be similar to those around 
the bridge referred to  by Mr Hermelin. 

MR D. J. PIENAAR considered the conditions t o  be similar 
with respect to latitude. 

MR HERMELIN also considered the conditions to be similar: 
both were places where there was a .heavy rainfall, both 
were very near t o  surface water and not far from industrial 
areas where there was pollution. 

MR A. BURNS asked how sections to  be welded were treated. 
He also enquired whether the use of a lead-based pigment 
over zinc was an accepted practice overseas. 

MR HERMELIN said that with regard to  the first question, 
sections to be welded were masked with a 15cm wide tape 
on each side. The area to  be welded was cleaned by hand 
using a steel brush. 
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With regard to  the second point this procedure was not 
accepted practice. It was done not t o  illustrate an anti- 
corrosive system, but merely to show what was meant by 
the influences on anti-corrosive protection of differences 
between peaks and valleys in a metal surface. 

MR D. J. PIENAAR asked the author t o  explain further the 
use of protective tape; he had not come across this before. 

MR HERMELIN explained that a black Sellotape was used. 
The sections were firstly sand blasted and then the worker 
went round all edges which had to be welded and sealed 
these with tape. This had good adhesion to the metal surface 

and served to keep the sand blasted area clean and the metal 
surface free from atmospheric attack. It was then sprayed 
and the area was then welded and primed on both sides. 

MR PIENAAR said that the weld had to be blasted to give a 
clean surface, but he asked what was the point of blasting 
the adjacent areas when these would be welded and so make a 
mess. 

MR HERMELIN said heat from the welding operation would 
crack the priming coat and this was an advantage when 
priming the weld. 

Next month's issue 
The Honorary Editor has accepted the following papers for publication, and they are expected to appear in the September issue of 
the Jorrrnal. 

Testing of surface coatings by the customer by D, A. Br~yliss 

Flocculation-its measurement and effect on opacity in systems containing titanium dioxide pigments by J. G. Balfour and M. J.  Hird 

Jordan Award paper-See page 314 

Why did it fail? by A. N. McKelvie and A. F. Sherwood 

Correspondence 
T r e n d s  in  p e t r o c h e m i c a l  r a w  m a t e r i a l s  

BR-Waddams in his survey of trends in petrochemical 
raw materials (JOCCA, 1975, 58, 125) is scathing about the 
possibility of fermentation as a route to tonnage organic 
chemicals, in particular ethylene. After touching on the use 
of potato peelings as a fermentation substrate---on which 
I do not comment-he goes on to state that to produce 
perl~ops 3 per cent of the world's 1980 ethylene requirement in 
this way would require o rnou~~toin of 50 milliort tonnes of 
fermentable material. 

From this, we may calculate that the world ethylene re- 
quirement in 1980 is estimated to be about 500 000 000 
tonnes, which is certainly going to require quite a large lake 
of oil, and a non-renewable lake a t  that. 

We may note, however, than the annrrol world production 
of cellulose is around 1OO OOO million tonnes, that is, about 
150 pounds of cellulose per day for every man, woman and 
child on the earth. This can be turned without undue trouble 
into fermentable sugars; it so happens that we have just 
completed an elaborate and detailed study of the production 
of sugars from cellulose wastes, and perhaps the most sur- 
prising thing that has emerged is the economic attractiveness 
of even the original Scholler process at present price levels. 
It is not generally known that some two dozen plants are 

operating in Russia at the present day producing sugars 
from wood wastes; the largest has an output of around 
I00 000 tonlies per year of sugars; most are producing fodder 
yeast, but the original plants were planned to produce 
ethanol for ethylene. 

But that 500000000 tonnes of ethylene in 1980 worries 
me, especially as  Waddams gives the present UK usage as 
1 500000 tonnes per year. Is the rate of growth really so  
rapid? Or  does Waddams not realise that to produce one 
tonne of ethylene requires no more than four tonnes of 
fermentable material? 

Yours faithfully, 
M. H. M. ARNOLD 

Arnold Services, 
106 Rrolconr Rood, 
Moore, Worri~igtvr~ WA4 6UB 
9 April 1975 

Mr. W a d d a m s  r e p l i e s  . . . 
SIR-I should like to thank Mr Arnold for drawing my 
attention to the incongruous figures given on page 126 of 
the April 1975 issue of JOCCA. His worry about 3 per cent 
derives partly from the fact that the correct figure-and 
the one used in the original calculations-is 10 per cent, 
which makes quite a considerable difference. 

I must nevertheless disagree with certain elements in his 
calculation. He would suggest that 50 million tonnes of 
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fermentable material wi l l  make IS million tonnes o f  ethylene. 
I assumed that fermentable feedstock would vary i n  require- 
ment from around four up  to ahout ten tonnes o f  material 
per tonne o f  ethanol produced, with an average o f  between 
six and seven. Something like eight mill ion tonnes o f  ethanol 
would be needed to produce five mill ion tonnes o f  ethylene 
by dehydration. This would rcprcscnt somcthing likc 10 
per cent o f  the world demand by 1980. 

The main point o f  difference is M r  Arnold's assumption 
that all o f  this fermentable material is going t o  be a high 
grade material, whereas I a m  assuming that we shall rapidly 
run out o f  such material and we shall be using a variety o f  

relatively unsatisfactory waste products. Even the use of 
molasses would require something over four tonnes o f  material 
per tonnc o f  alcohol or  well over six tonnes per tonne of 
ethylene. 1 remain unconvinced, therefore, by  Mr Arnold's 
final sentence. 

Yours faithfully. 

A. L. WADDAMS 
BP Cheniicols Interiiatioimol Liiirited, 
Devonsliire Hoiise, 
Mayfair Place, 
Piccadilly, 
London WI X 6A Y 
27 Moy 1975 

Obituary 

E. A. Bullions 

Ted Bullions died on 18 March and with 
him goes a little corner of the paint industry 
which was unique and quite irreplaceable. 

He was born in Boston. Massachusetts. 
and despite spending his early life in 
Canada and the rest of i t  in Scotland, he 
kept his accent virtually intact. so that thcre 
was never any real doubt as to his origin. 
He studied chemistry at what was then 
the Royal Technical College, Glasgow- 
now Strathclyde University-leaving short- 
ly before the beginning of the war. Just 
as he was to do throughout his life, he 
made an impression at College. So it was 
that the name of Bullions was known to 
staff and students alike. well beyond the 
august confines of the Department of 
Applied Chemistry. I t  was inevitable that 
he should play an Important part in student 
affairs, particularly in the Union. the 
SRC and the Andersonian Chemical 
Society. 

During the war, he sewed as a captain 
with the now legendary Highland Light 
Infantry. Whatever incongruity may be 
conjured up by the unlikely union of a 
Boston accent with an H L I  kilt. no one who 
knew the man and the traditions of the 
regiment could ever doubt the singular 
appropriateness of the one to the other. 

He left the Army to join Montgomerie 
Stobo & Co. Ltd., the Glasgow paint 
manufactnrers, as Chief Chemist. His 
impact on the paint industry was im- 
mediate and positive and it was during 
this period that he did much of his work 
on ball-milling techniques. on which he was 
something of an authority. 

I n  1957 he left to join William Sim and 
Sons (Paints) Ltd., of Leith, where he 
became Technical Director. Sims were 
eventually to merge with Croda Paints 
Ltd., and, at the time of his retirement. Ted 
was Director in charge of the Leith paint 
factory and Research Manager of Croda 
Paints. 

Employees at Sims quickly became 
familiar with the accent and came to ex- 
perience an enthusiasum and. at the same 
time, an army type of discipline which 
they had never encountered before. Labora- 
tory staff and others, accustomed to 
starting work at a leisurely 9.00 or 9.15 
a.m. quickly found that it was 8.00 a.m. 

sharp, or elseI Nor did he spare himself. 
For long, his own starting hour was a 
mystery: those who arrived at 7.30 a.m., 
7.00 a.m. or even 6.45 a.m. found Ted 
already thcre! He made a substantial 
contrihr~tion to the modernisation of 
the plant at Leith and also did the huying. 

He had not enjoyed the lxst of health 
for several years and, indeed, it was failing 
eyesight to the point of virtual blindness 
which forced his premature retirement at 
the end of December 1974. He bore all his 
amictions ~ i t h  the greatest of courage. 
Ileyond his immediate family, it is doubtful 
if, latterly, anyone knew how seriously 
ill he really was. He was always appreciative 
of enquiries for his health: but usually 
skilfully dellected these so that the truth 
of how he actually felt was never revealed. 

His impact on the Scottish Section of 
OCCA was tremendous. He served, succes- 
sively, as a member of Committee, Hono- 
rary Secretary. Vice-Chairman and, finally, 
as Chairman of the Section. He was a 
member of Council for several years and 
became a Vice-President of the Association. 

I t  could well be said that he left his own 
memorial in the shape of the Student 
Group and the Eastern Branch of the 
Scottish Section. There was vision i n  these 
two ideas; but only conviction, determina- 
tion and hard work brought them into 
being and established them on a firm foot- 
ing. No chief chemist or technical director 
of these early days could readily forget the 
round of telephone calls he made every 
month, urging that all student members be 
"encouraaed" to attend the lecture on 
the foll&wing Saturday morning. Even 
managing directors were not sacrosanct. 

When, on moving to Edinburgh, he 
suggested to the Committee that an 
Eastern Branch of the Scottish Section be 
founded, nobody thought for a moment 
that the idea was possible. But Ted Bullions 
did and, very quickly, another impossi- 
bility became a fact, as one of his Edin- 
burgh associates recalls. 

I t  was Ted's inspiration that brought 
about the formation of the Eastern Branch 
in 1963 and through his initiative that the 
Steering Committee wasset up. He accepted 
the Chair in the first two difficult years. 
although he had only recently completed 
a term of office as Chairman of the Section. 
Such was his enthusiasm, and i t  certainly 
spread to his associates on the Committee. 

His involvement in OCCA right through 
the ensuing years when failing health and 

other commitments necessitated his taking 
a rather less active part at Committee level. 
had wider imolicatibns than ourelv Assoca- 
tion matters.' He was a great &tiever In 
education and training of young technicians 
and factorv ~enonnel and always emphasic- 
ed that they should he guided and eniourag- 
ed to take on more responsibility. 

When a body was set up by CAPlTB 
in Scotland to look at training needs 
of the Scottish surface coatings industries. 
Ted's wisdom and knowledge were in- 
valuable and the writer recalls the efforts 
he made to get informal training sessions 
organised. All this at a time when the 
state of his health might have indicated he 
should have been taking things more 
easily. This was the courage and spirit of 
the man. 

He was intolerant of too much burep- 
cracy and red tape and, when the occaston 
demanded. he could be extremely provoca- 
tive but always constructive and intensely 
practical. Scottish OCCA is the poorer 
for the loss of wisdom and guidance of a 
good friend and colleague but richer for 
the many contributions he made to its 
progress. 

Ted Bullions was a character fashioned 
solidly and unmistakably i n  three dimen- 
sions. He was a very real person and one 
of the real personalities of the paint in- 
dustry. His approach to everything was 
positive and, when he felt !t necessary. 
uncomprising. He utterly desptsed anythtng 
which savoured of hypocrisy, pretentious- 
ness or inefficiency and his re-action. 
when he encountered any of these was apt 
to be devastating. He had something of a 
way with representatives who called on 
him and i t  was not unknown for him to 
strike terror into the heart of even the most 
experienced. His many characteristics were 
never more apparent than i n  his personal 
relationships and no one could possibly 
have had a firmer or more dependable 
friend. He will be very much missed and 
long remembered by those who knew hini 
best. 

I n  the last year or so, only the faithful 
attention of his wife, Chris, made i t  
possible for Ted to carry on many of his 
activities. The strain, although not perhaps 
immediately apparent, must have been 
considerable. Tragically and suddenly. 
she died exactly two weeks after Ted. 

A.McL. 
G.H.H. 
W.S.S. 



Annual Report of the Council for 1974 
Adopted at the Thirteenth Annual General Meeting of the Incorporated Association held at the Grand Hotel, Scarborough, 
at 2.15 p.m. on 20 June 1975. 

General 

It was recognised in the report for 1973 that at least one 
problem with which the Association would have to contend 
in 1974 arose out of the raw material shortage and its possible 
effect upon participation by some companies in the annual 
Technical Exhibition. There have, however, been many other 
difficulties for the Association to face during 1974; including 
the effects on printing of the three-day working week in 
Great Britain early in the year, combined with staff shortages 
throughout the year at the Association's new offices and the 
possibility of power cuts during the construction period 
immediately before the Exhibition. In addition, like all other 
organisations, the Association found that costs continued to 
rise dramatically. Naturally, all these factors have had an 
effect upon the Association. Indeed, the Association is 
particularly vulnerable in a rapidly changing economic 
climate since, for example, its complex system for altering 
the annual membership subscription rates leads to delay and 
the Association has to arrange its charges for items such as 
Exhibitions, Conferences, subscriptions and advertisements in 
the Journal many months in advance; it takes some consider- 
able time, therefore, to make the necessary changes. 

Bearing in mind the problems which have arisen, the 
Association has surmounted the difficulties which beset it at 
the start of the year with great success; and its financial 
position was strengthened in the latter half of the year by the 
decisions made at the February and April Council meetings. 
Council was much heartened to learn from the Exhibition 
Committee that, following the technical success of the 
OCCA-26 Exhibition, which overcame all the problems 
encountered, the decision to ask exhibitors at the 1975 
Exhibition to remit their first instalments with their appli- 
cation forms, far from discouraging organisations from 
exhibiting, perhaps reminded them of the true value of the 
Association's annual forum for technical display and dis- 
cussion in the surface coatings industries. 

The Journal continued to affirm its position as a leading 
scientific publication. Moreover, its attractive presentation of 
Section proceedings, news of the industry and other items 
further enhanced its reputation and Council feels that this is 
one more advantage, in addition to those mentioned in the 
Report for 1973, of the changeover to  A4 format. 

The Twenty-Sixth Technical Exhibition took place at the 
Empire Hall, Olympia, London, on 23-26 April: a report 
appears later under the Exhibition Committee's Report and 
a review of the Exhibition appeared in the June issue of the 
Journal. 

The Association's Biennial DinnerjDance was held at the 
Savoy Hotel, London, on 31 May when the Association's 
guests were the President of the Federation of Societies for 

Paint Technology, Mr Michael Malaga and Mrs Malaga, 
Mr T. L. Houghton, President of the Institute of Metal 
Finishing, Mr H. G. Cole, President of the Institution of 
Corrosion Technology and Mrs Cole and Mr P. A. Sturge, 
President of the Paint Research Association and Mrs Sturge. 
A full report appeared in the July issue of the Journal. 

The Twelfth Annual General Meeting of the Incorporated 
Association took place at the University College, London, 
on 26 June, when Mr A. T. S. Rudram was elected President 
Designate. The following Vice-Presidents were elected: 

Mr W. F. McDonnell 
Mr A. S. Gay 
Mr A. G. Holt 
Mr F. D. Robinson 
Mr F. D. H. Sharp 
Mr T. W. Slinn 
Mr L. F. Saunders 

The Honorary Officers were elected as follows: 

Honorary Secretary . . . . Mr D. J. Morris 
Honorary Treasurer . . . . Mr F. Cooper 
Honorary Editor . . . . . . Mr S. R. Finn 
Honorary Research and Develop- 

ment Officer . . . . . . Mr A. R. H. Tawn 

The report of the Auditors on the scrutiny of the postal 
votes was received and it was announced that the following 
members had been elected to the Council for the years 
1974-76: 

Mr J. R. Taylor 
Mr N. H. Seymour 
Mr A. A. Duel1 

Votes of thanks to the Retiring President, retiring Council 
Members, the Honorary Officers and the Director & Secretary 
were carried with acclamation. 

A new venture, that of a joint Symposium with the Paint- 
makers' Association, was successfully accomplished during the 
year. The event was originally scheduled for the day of the 
Annual General Meeting but, owing to unforeseen problems, 
it was necessary to postpone it until 17 September at Univer- 
sity College, London, under the title "The optimum use of 
resources for the surface coatings industries". It was felt 
that further such ventures will be organised in non-Con- 
ference years. A report appeared in the November issue of 
the Jofrrnal. 

On the evening of 16 October the Council Reunion Dinner 
held at the Cafe Royal was once again extended to include 
any members who had previously served on the Council. On 
this occasion, the only guests of the Association were six 
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Past Presidents and four Past Association Honorary Officers. 
The function was a most successful venture, allowing many 
old friendships to be renewed. 

During the year, Council authorised the introduction of a 
new Association tie, having the Association's insignia as 
a single motif on a maroon background. The ties were 
available in the autumn and Section Committees agreed to 
arrange sales to members. These ties, as well as those with 
the blue background, were also available from the Associa- 
tion's offices. 

The Association was able to present papers at the con- 
ferences held by its sister associations. In May, Dr J. 
Dunderdale gave one of the lectures at the Congres at 
Garmisch Partenkirschen of the Federation &Associations 
de Techniciens des Industries des Peintures, Vernis, Emaux 
et Encres d'lmprimerie de I'Europe Continentale and in 
November, Mr J. H. W. Turner was one of the lecturers at 
the Convention at Atlanta of the Federation of Societies for 
Paint Technology. 

The Sections continued to play their full part in furthering 
the aim of the Association and Council noted with pleasure 
that the Transvaal Branch for the first time took over the 
organisation of the South African Section. By the end of 
the year, the London Section had taken the first steps towards 
encouraging the growth of Association activity in Canada. 
Overseas also, the Eleventh New Zealand Convention was 
held at Wairakei Hotel from 2 to 4 August under the title 
"Environment and the surface coatings industry". The 
5th National Convention of the South African Section took 
place on 20 and 21 September at the Holiday Inn, Durban 
with the theme "Modern trends in coatings and their applica- 
tions." 

Symposia were also arranged by Sections in the United 
Kingdom. On 20 March, the Midlands Section held a success- 
ful function at Edgbaston, Birmingham on ''Atmospheric 
pollution-will the paint user overcome this problem?" 
The London Section organised a weekend meeting on 
"Colour" at the Queen's Hotel, Hastings, 23-24 February 
which was attended by representatives of the French Associa- 
tion (Association Francaise des Techniciens des Peintures, 
Vemis, Encres d'imprimerie, Colles et Adhesifs). This 
Section also held a half day Symposium on 12 March at the 
Polytechnic of the South Bank on "Additives" and a Col- 
loquium with the Institution of Corrosion Technology on 
20 November at the Thames Polytechnic, Woolwich on 
"Coatings for immersed conditions." A highlight of the year 
has been the visits abroad of the President and Mrs Silver. 
Not only did they attend the Convention of the Federation 
d'Associations de Techniciens des Industries des Peintures, 
Vemis, Emaux et Encres d'Imprimerie de I'Europe Conti- 
nentale at Garmisch Partenkirschen in May but also the 
Convention of the New Zealand Sections in August and the 
South African Section in September. To the evident delight 
of the Sections abroad, the President delivered a lecture to 
their Conventions and it is clear from the many and genuine 
tributes received by Council since their visit that both the 
President and Mrs Silver did a great deal to foster the good 
relations which have so long existed between the Council 
and the Sections. In congratulating warmly both the President 
and Mrs Silver on the excellent way in which they had acted 
as ambassadors for the Association, the Council paid tribute 
to the immense amount of hard work and planning with 
which these visits involved them and recorded a vote of 
appreciation to them. 

On his retum joumey from the New Zealand Convention, 
the President was able t o  meet members of tne Federal 

Committee of the Oil and Colour Chemists' Association 
Australia in Sydney and, once again, was able t o  discuss 
matters of common interest with them. 

In August, the Council was greatly saddened to learn of 
the death of the Immediate Past President, Arthur Blenkinsop, 
who had not been in the best of health during his Presidency 
but had always done his utmost for the Association. A tribute 
by Mr George Weatherston (a Past Chairman of the Newcastle 
Section) appeared in the October issue of the Journal. Council 
also learnt with sorrow of the death of two other members 
who had contributed much to the welfare of the Association, 
Mr H. F. Clay (a past Chairman of the Manchester Section) 
and Mr W. J. Amot (the first Chairman of the Thames 
Valley Branch (now Section) and, at the time of his death, 
its Honorary Secretary.) 

Since the removal of the offices from the City of London 
to Middlesex, it has not been so convenient for overseas 
visitors to call a t  the offices but the Director & Secretary 
has been pleased to welcome members both from the United 
Kingdom and overseas. In the Report for 1973 the Council 
recorded its thanks for the great burden carried by the 
Director & Secretary during that year, since none of the 
staff trained for so many years in the City offices were able 
to travel to the new location. It has proved very difficult to 
recruit staff during the past year, particularly in view of the 
very heavy pressure on the Association's financial resources. 
Consequently, the Director & Secretary has been organising 
the Association's work with a severely depleted staff, most 
of whom work on a part time basis. Nevertheless, the stan- 
dard of the Association's organisation has continued at its 
very high level and Council feels that members will appreciate 
that this could only be accomplished by extremely hard 
work by all the staff and considerable sacrifice of leisure time 
and holidays by both the Director & Secretary and the 
Assistant Editor, Mr C. A. Tayler. The Council records, 
therefore, its thanks and those of the Members to the Director 
& Secretary, Robert Hamblin, and his staff for their constant 
efforts throughout one of the most difficult years encountered 
by the Association. 

Membership of the Association 

There has been a small decrease in the total membership 
during the year, particularly amongst Registered Students. 
Council asks all senior members of the Association to draw 
the attention of junior technical staff to the advantages of 
registration as Students and to encourage them wherever 
possible to prepare for admission to the optional Professional 
Grade as Licentiates. The figures given below at 31 December 
1974 relate only to those members whose 1974 subscriptions 
have been received; the names of those in arrears with 
subscriptions have been removed: 

Sectlon Ordinmy Asroeiotc Honorary Student Tolor 

Bristol 
Hull 
Irish 
London 
Manchaster 
Midlands (including Trent 

Valley Branch) 
Newcastle 
Scottish (including Eastern 

Branch) 
Thames Valley 
West Riding 
Avckland 
Wellington 
Sauth Arriun 
General Ovenus 

Total 1974 

Total 1973 

NM increaxldecmse 
during 1974 
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The Council 

During the calendar year the Council has met four times, the 
average attendance being 28. All meetings were held in 
London. 

Committees of the Council 

The Committees of Council met as set forth below: 
. . . . . .  Exhibition Committee 2 

. . . . . . . .  Finance Committee 3 
. . . .  President's Advisory Committee 5 
. . . .  Professional Grade Committee 3 

. . . . . .  Publications Committee 1 

Exhibition Committee 

Chairman: The Honorary Treasurer, Mr F. Cooper 

The Twenty-Sixth Technical Exhibition was held at the Empire 
Hall, Olympia, London, from 23 to 26 April 1974 against 
a background which could hardly have been more dis- 
couraging. The acute shortages in raw materials which had 
afflicted the industries during the autumn of 1973 inevitably 
affected the number of exhibitors, but nevertheless these 
were drawn from 13 overseas countries and the Exhibition 
attracted visitors from more than 50 overseas countries. 
It was felt that many visitors had come to the Exhibition 
spccifically to discuss the problems arising from the raw 
material shortage with suppliers and exhibitors reported 
that they had a most successful and busy Exhibition. 

Prior to the Exhibition the industry in the United Kingdom 
had had to contend with a three-day working week and 
restrictions on electricity supply, which had led to consi- 
derable delays in printing so that it was not possible to 
despatch the Oficial Guide as early as in previous years. 
The Committee pointed out, however, that several other 
exhibitions were cancelled o r  severely curtailed, whereas 
the Association's Exhibition opened on time and afforded 
an ideal opportunity to the many new exhibitors to introduce 
their products. Amongst those visiting the Exhibition for 
the first time was a delegation of Japanese scientists and 
technologists-the forerunner of several overseas visits 
which are being arranged for the 1975 Exhibition. 

On the opening evening, the Association held a Dinner 
at the Savoy Hotel when a congratulatory scroll was presented 
to Dr  S. H. Bell OBE (President 1965-7), who had been 
recognised in the New Year's Honours List. 

The theme of the Technical Education Stand was "Powder 
Coatings" and the Committee was again indebted to members 
of the London Technical Colleges who provided the staff 
for the stand, to Mr S. R. Finn who wrote the leaflet and 
to Mr G. H. Hutchinson who acted as lecturer for the echool 
parties. 

A review of the Exhibition appeared in the July issue of 
the Journal and the Exhibition Committee recorded its 
thanks to the Honorary Editor, Mr S. R. Finn, who pre- 
pared the report. 

Finance Committee 

Chairman: The Honorary Treasurer, Mr F. Cooper 

As stated in the report for 1973 the financial situation facing 
the Association was the most difficult with which it had to  
contend since 1951. The measures which the Finance Com- 
mittee proposed to  Council in 1974, and which were accepted 
by them, inevitably took time to  come into full effect, due 
to the nature of the Association's activities. 

Although by the end of the year, the steps taken were 
having a beneficial effect, the Finance Committee emphasises 
that deficits have been incurred for three successive years 
and it is of paramount importance to  plan for regular future 
annual surpluses, not only to restore the position to that of 
1971 but also to provide for further development. 

Members will be well aware of the very severe decrease 
in the value of investments generally during 1974 and, 
although it was fortunately not necessary to realise any 
investments in the year, the value of the equities held by the 
Association at the end of 1974 stood at £10,121 below their 
purchase price, compared with f4,319 above their purchase 
price a t  the end of 1973 and the Government holdings stood 
at £3,049 below their purchase price compared with £2,149 
at the end of 1973. 

Jordnn Award Committee 

Chairman: The Honorary Research and 
Development Officer, Mr A. R. H. Tawn 

The Committee did not meet during 1974 since the Award 
is a biennial one, but applications for the next Award were 
received by the closing date 27 December and the Committee 
will be considering these in the early part of 1975. 

Liaison Comniittee 

Chairman: The President 

As stated in the General Section of the Report, the President 
has made several visits abroad to other societies, to the 
Sections of the Association in New Zealand and South 
Africa and to OCCA Australia. On all these occasions he 
took the opportunity of discussing informally closer liaison 
with other societies, particularly with the Presidents of 
Federation d'Associations de Techniciens des Industries 
des Peintures, Vernis, Euraux et Eucres d'Imprimerie de 
I'Europe Continentale, the Scandinaviska Lackteknikers 
Forbund and the Federation of Societies for Paint 
Technology. 

The President of the Federation of Societies for Paint 
Technology, Mr M. Malaga, also visited the United Kingdom 
in May and had informal talks with both the President and 
the Director & Secretary; he was also able to present the 
Scroll of Honorary Membership to the Association's latest 
Honorary Member, Mr R. W. Matlack (formerly Executive 
Vice-President of the Federation), a t  the Federation Conven- 
tion in November. 

President's Advisory Conlmittee 

Chairman: The President 

For the 1974175 session Mr L. H. Silver invited the Chairmen 
of the Bristol Section (Mr F. E. Ruddick), the London Section 
(Mr R. H. E. Munn) and the Newcastle Section (Mr C. N. 
Finlay), all of whom are in their second year of office, to 
serve on the Committee together with the Honorary Officers 
of the Association. 

Professional Grade Commirtee 

Chairman: The President 

During the year the Committee recommended to Council 
that there should be slight amendments to the regulations, 
which had first been introduced in the autumn of 1971. 
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Applicntlons As shown 
Applications transferred Awaiting Not Reslgnotlonr in Dccrmbrr 

rcceivrd between Successful lulflmentof occcpfcd ondd~aths 1974 
xr(~des . . 

regulations Journal 

Pellowship 190 Less42 145 3 3 5 140 
Add 3 

Associateship 237 Lcss I4 235 12 18 I 2?4 
Add 42 

Liffintlateship 26 Add l l  9 20 8 - 9 

453. 389 35 29 6 383 

*In Dceember the applications of a further two Fellows, five Associates and two Licentiates mc approved by 
the Commtttee. 

in particular, to those regulations relating to the period of 
service as an Ordinary Member before entry could be granted 
into the Fellowship and Associateship Grades. Council 
agreed to accept the recommendation that this period should 
be reduced to two years in all cases, whilst retaining the one 
year period for the Licentiateship. 

The regulations were published in full in the July issue of 
the Journal and were also featured on the Information 
Centre at the Exhibition. 

Details of the applications which had been dealt with by 
the Committee prior to its meeting in December 1974 are 
set out above and are shown in the full list of members 
admitted to the various grades in the December 1974 issue 
of the Journal. 

Technical Committee 

Chairman: The Honorary Research and 
Development Officer, Mr A. R. H. Tawn 

As stated in the Report for 1973 the Technical Committee 
had prepared the format for the Joint Symposium with the 
Paintmakers' Association and concerned itself with the 
forward planning of the Conference in June 1975. 

A successful Joint Symposium was held in September 
1974 and the full list of lecturers and papers for the Scar- 
borough Conference appear in the January and February 
1975 issues of the Journal. 

Technical Edrrcation Committrr 

Chairman: The President 

Liaison has been maintained with various technical colleges 
and three of these are now guiding their students in the 
preparation of dissertations for the Licentiate Grade. It is 
gratifying to learn that many of these students are from 
overseas. 

The Committee has also taken note of the effect of the 
work of the Technician Education Council and hopes that 
it will be asked to provide representatives on some of the 
Committees of this Council in 1975. At the end of the year 
the Scottish Technician Education Council asked the Associa- 
tion to appoint a representative to one of its Committees 
and Mr R. F. Hill has acted in this capacity. 

Publications Committee 

Chairman: The Honorary Editor, Mr S. R. Finn 

The use of !he A4 page size was, of course, continued during 
1974 and the advantages it gave in the reproduction of dia- 
grams and large tables was increasingly evident. No adverse 
comments had been received since the few which were 
reported last year. 

The year 1974 was a particularly difficult one, firstly 

because the threeday working week imposed upon industry 
at the beginning of the year affected the production of the 
Journal and, secondly, on account of the great inflation of 
costs and the difficult financial position of the Association. 
These conditions caused the abandonment of the square 
back spline carrying the month and number of each issue, 
in favour of a rounded saddle-stitched back upon which the 
details could not be printed. This binding method could be 
done at the Association's printer's works and avoided 
transferring the journals to another factory for binding. 
However, this action also eliminated the occasional complaint 
that pages became loose and gave a very appreciable saving 
in production costs. 

During the three-day period it was necessary to reduce 
the number of papers per issue to an average of about three 
and since the restoration of a full working week, the very 
high cost of production did not allow the resumption of 
publishing four papers in each issue. 

The number of pages in the Journal occupied by Transac- 
tions and Commrtnications amounted to 277 out of a total 
of 432, or 64 per cent compared to 402 pages in 1972, which 
was 68 per cent of the total. Nineteen books were reviewed, 
but it was disappointing that only two Letters to the Editor 
were received. Perhaps the most remarkable feature of the 
papers published was their geographical distribution, 27 
papers being received from 14 overseas sources, namely: 
Australia (6), Egypt (3), Switzerland (3), two each from 
India, Germany, USA and Argentina, and one from each of 
Poland, South Africa, Jugoslavia, Finland, Holland, New 
Zealand and Czechoslovakia. As the total number of papers 
published was 43, this amounts to 62.5 per cent from overseas 
sources, which must surely indicate the increasing interna- 
tional role of the Association. 

The Publications Committee met once during the year 
when various matters were discussed. It was agreed that 
under the circumstances the saddlestitching adopted in an 
emergency would be continued. The Association's translator 
for the summaries in Russian had been seriously ill and it 
had not been practicable to insert a Russian version of the 
summaries for a number of months. The Committee decided 
that, in view of the very high cost of typesetting in Russian 
characters and the uncertain utility of summaries in that 
language, this feature of the Journal should be discontinued 
for the present. 

The remaining stocks of the Introduction to Paint Technology 
had reached the level at which a decision on reprinting or 
revising it must be made. Mr J. R. Taylor kindly agreed 
to assess the present text in order that the Committee should 
be able to advise Council that either a new chapter should 
be written to bring the information up to date, or that such 
extensive additions were required that the whole book 
should be revised. 

Apart from Part VII of the Paint Technology Manuals, 
which was bound from reprints of Student Reviews which 
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appeared in the Journal, only about 100 copies of Part 111 
remained available for sale at the end of the year. Corres- 
pondence had taken place with Messrs Chapman and Hall 
regarding the publication of further editions of the Manuals 
but it had not been possible to reach agreement. Mr C. W. 
Collier, the Collator of Parts IV and V, kindly attended the 
meeting to advise on the current position of their revision. 
He stated that only three chapters of Part IV remained to 
be revised and here there had been some difficulty in finding 
suitable authors; a number of possible authors were suggested 
by members of the Committee. It was decided to complete 
the revision of Part IV as quickly as  possible. 

It was also decided to construct the 1975 Exhibition Report 
by the same means as used in 1973 and 1974, which experience 
had shown to be the most convenient way of preparing it in 
time for the June number of the Journal. 

The Honorary Editor wishes to thank the Honorary 
Publications Secretaries for their accounts of Section Proceed- 
ings during the year and all those who have contributed to 
book reviews. 

Survey of  publishedpapers. An analysis of the papers published 
during 1974 in comparison with 1972 and 1973 is as follows : 

Papers originating from Section 
symposia and lectures 

Bristol 
Hull 
Irish 
London 
Manchester 
Midlands 
Newcastle 
New Zealand (Auckland) 
Scottish 
South African 
Thames Valley 
West Riding 

13 18 15 

Papers submitted directly 
United Kingdom 12 

lo 10 
2 

Overseas 18 26 
Conference - 16 - 

Total 41 56 43 

The smaller number of papers in 1972 was due to the 
publication of 12 Student Reviews, which subsequently 
became Part VII of the Paint Technology Manuals. 

Representation on other organisations 

The Association was represented on other organisations as 
follows: 

Technical Training Board for the Printing Ink and Roller 
Making Industry: Mr A. R. H. Tawn and Mr H. C. 
Worsdall. 

Paint Apprenticeship Council: D r  H. W. Keenan. 

The Parliamentary and Scientific Committee: The President 
and the Director &Secretary. 

The British National Committee for Chemistry: Mr A. R. H. 
Tawn. 

City and Guilds Advisory Committee for the Chemical 
Technicians Certificate: Dr  J. G. Gillan. 

East Ham Technical College Consultative Committee for 
the Science Department: Mr R. M. W. W. Wilson. 

Association of Exhibition Organisers: The Director & 
Secretary. 

Programme Liaison Committee: The Honorary Programmes 
Officer of the London Section and the Director &Secretary. 

The Paintmakers' Association Training and Technical 
Education Committee: The Honorary Secretary and the 
Director &Secretary. 

The Society of Dyers and Colourists Terms and Definitions 
Committee: Dr  J. Toole and Mr J. T. Hurst. 

The Society of Dyers and Colourists "Review of Coloration 
Progress" Committee: Mr H. D. Brearley. 

The Colour Group (Great Britain): Mr R. Smith until 
December 1974. 

Institution of Corrosion Technology Education Committee: 
Dr J. B. Harrison and Mr D. S. Newton. 

Institute of Metal Finishing Technical Education Committee: 
Mr A. R. H. Tawn. 

Scottish Technician Education Council Sub Committee: 
Mr R. F. Hill. 

British Standards Institution: 
PVC Pigments, Paints and Varnishes Industry Committee: Dr 

J. B. Harrison 
PVC/I Pigments: Mr A. S. Lewis until October, Mr H. G. Cook 

since October 
PVC/l/9 Carbon Black: Mr J. S. Marsh until October, Mr V. G. 

Heffer since October 
PVCIIIII Extenders: Mr S. A .  Ray 
PVC/1/18 Zinc Dust Pigments: Mr D. S. Newton 
PVC/3 Oils, Varnishes, Potty etc.: Mr G. H. Hutchinson 
PVC/3/5 Test Methods for Paint Media: Dr L. A.  O'Neill 
PVC/4 and PVC/4/1 Lac: Dr B. S. Gidvani 
PVC/6 Cement Paints: Mr W.  0 .  Nutt 
PVC/8 Plastic Wood: Mr V. P. Gellay 
PVC/IO Test Methods for Paints: Mr A .  N. McKelvie 
PVC/I 1 Revision of the Glossary of Paint Terms: Mr S. A.  Ray 
PVCI14 Colours for Paints: Mr A .  B. Lock 
PVC/I5 Water Paints and Distempers: Mr T. W.  Wilkinson 
PVCI16 Ready Mixed Paints: Mr G. A .  Newell until October, 

Mr A. T. S. Rudram since October. 
PVC/19 Bituminous Paints: Mr 3. Rogers 
PVC/20 Calcium Plumbate Priming Paints: Mr A .  G.  Walker 
PVC/23 Zinc Rich Paints: Dr D. Atherton 
PVC/24 Water Thinned Priming Paints: Mr J. H. Sparrow 
PVC/25 Organic Finishes for Aluminium Windows: Dr J. B. Ley 
LGE/9 Artificial Daylight for Colour Matching: Miss 0 .  Rawland 

until October 
C/17 Viscosity: Mr A. N. McKelvie 
C/17/2 Revision of BS 188 (Drafting): Mr A.  N. McKelvie 
CHE/43 Test Sieves: Mr M .  J. F. Meason 
CHE/50 Test Methods for Powder Properties: Mr D. S. Newton 
CIC/4 Solvents and Allied Products: Mr A. R. H. Tawn 
CIC16 Glycerol: Mr W.  A. Ledger 
OFFA17 Sampling Oilseeds, Oils and Fats: Mr N. F. Lythgoe 
OFFA112 Vegetable Oils: Mr N. F. Lythgoe 
OFFA124 Analysis of Oilseeds, Oils and Fats: Mr N. F. Lythgoe 
ELE/16/53/6 Varnishes: Mr N. H. Seymour 
ACE144 Aircraft Finishes: Mr J.  B. G. Lewin 
BLCP/18 Code of Practice-Painting: Mr J. E. Mitchell 
MI26 Artists' Materials: Mr J.  A. L. Hawkey 
RDE/25 Road Marking Compounds: Mr T. R. Bullett 
OC/20/4/12 Chemistry and Chemical Technology: Mr J. Orpwood 
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Reports submitted by representatives may be seen by members 
at the Association's offices. 

The Association was also represented on overseas organisations 
as follows: 

Sorrt11 Africa 
SABS Specification-Two-Pack Epoxy Chemical Resisting Finishes 

. . . Mr H. I. Bosman. 
Witwatersrand College for Advanced Technical Education, 

Advisory Comn:illcc on Paint Scicnce . . . Mr P. A. J. Gate 
and Mr A. Vlotman. 

Natal College for Advanced Technical Education, Science and 
Education Advisory Committee. . . Mr K. R. McDonald and 
Mr K. M. Engelbert. 

Council of the National Association of Scientific and Technical 
Societies. . . Mr L. F. Saunders. 

Wellington 
Standards Association of New Zealand-Paints and Coatings 

Sectional Committee. . . Mr T. W. Slinn. 

Appendix 

Report of the Council in accordance with the Companies Act 1967 

I .  The Council presents herewith the audited accounts of the 
Association for the year ended 31 December 1974. 

2. Resrilts 
The results for the year and the appropriation thereof are set 
out in the Income and Expenditure Account on page 9. 

3 .  Principal activities of the Association 
The Association has continued in its work of furthering the 
development of the science and technology of the oil and colour 
industries. 

4. Changes in fired assets 
The movement in fixed assets during !he year is set out in the 
table on page 10. 

5. The Corr~rcil 
The following were members of Council at 31 December 1974: 

Silver 
Morris elected 26 Jutre 1974 

F. Cooper, BSc 
S. R. Finn, BSc, FRIC, FTSC 
A. R. H. Tawn, FRIC, FlnstPet, FIMF, FTSC 
A. G. Holt, FTSC ekcted 26 June I974 
W. F. McDonnell. FRIC, AMBIM elected 26 June 
L. F. Saunders, FTSC elected 26 June 1974 
A. T. S. Rudram, FTSC 
T. W. Slinn. BSc. FTSC 
D. E. Eddowe?, BSc 
L. J. Brooke, ATSC 
H. G. Clavton 
N. ~ochrane  
H. R. Hamburg, PhD 
F. E. Ruddick 
F. D. Robinson, BSc, ATSC 

E. Armstrong AMBIM, ATSC 
J. R. Taylor, BSc, FRIC, FTSC elected 26 June 1974 
N. H. Seymour, FTSC elected 26 June 1974 
A. A. Duell, ARIC, FTSC elected 26 June 1974 
G. R. Duchett elected 26 April 1974 
T. W. Wilkinson, AMCT, FTSC elected 16 April 1974 
D. P. Power elected 19 April 1974 
R. McD. Barrett, BSc, MSc(Tech), AIWM elected 19 April 
F. D. H. Sharo elected 26 J~ine 1974 
D. J .  ~ i e n a a r , ' ~ ~ ~  elected 6 April 1974 
Miss P. Magee 
R. H. E. Munn, LRIC, FTSC 
J. T. Tooke-Kirby 
J. E. Mitchell, BSc, FRIC, FTSC 
A. S. Gay, ATSC 
D. E. Hopper, ACT (Birm), ATSC 
C. N. Finlay, ATSC 
K. V. Hodgson, FTSC elected 4 April 1974 
A. McLean, BSc, ARCST, FRIC, FTSC 
W. H. Tatton, ARIC, FIMF, FTSC 
J. L. Inshaw, ARIC, ACTC, FTSC 
J. D. W. Davidson. FIPE. FIWM. MBIM elected . . 
D. Morris, ATSC 
R. P. Bartrum 
P. F. Sharp, BSc, ATSC 
F. Sowerbutts, BSciTech), FTSC 
F. Schollick, BSc, FRIC 
M. D. Taylor, FTSC 
G. Willison, FRIC 
M. J. Leahy (Co-opted as President of the Oil and Colour Chemists' 

Association Australia) 
L. Valentine, BSc, PhD (co-opted as Representative of the Oil and 

Colour Chemists' Association Australia) 

In addition, the following were members of Council at I January 
1974 and served during the vear: the date shown after each name 
denotes when during 1574 sirvice on Council terminated: 
A. W. Blenkinsop, FTSC (26 June) 
D. S. Newton. AMCT. CGIA. FInst.CorrT. FIMF. FTSC 
R. G. Gardiner (26  fine) 

' 

A. B. Lock (26 Jlme) 
K. R. McDonald, BSc, ATSC (26 June) 
R. N. Wheeler, BA, ARIC (26 June) 
H. W. Keenan, PhD, FRIC, FTSC (26 June) 
H. C. Worsdall(26 June) 
P. L Gollop ARIC FTSC (26 April) 
F. W. stoyle: BSc, ~ I O P ,  PhD, FRIC, FTSC (19 April) 
S. Duckworth, ARIC, FTSC (5 April) 
K. F. Baxter ( 4  Aoril) 
E. M. Burns (5  ~ p r i l j  
R. A. Eglington (6 April) 

From 5 April 1974 until I Ailgust 1974 Mr L. Hopwood served 
as Scottish Section representative until transferred by his company 
to Bristol. 

6. Auditors 
The auditors, Coopers & Lybrand, will continue in office in 
accordance with Section 159(2) of the Companies Act 1948. 

By Order of the Council 

2 January 1975 

ROBERT HAMBLIN 
Director & Secretary 
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O I L  A N D  COLOUR C H E M I S T S '  A S S O C I A T I O N  

BALANCE SHEET as at 31 December 1974 

1973 1974 1973 
E E £ £ E E £ 

ACCUMULATED FUND - FIXED ASSETS- 
43 097 Balance at 1 January 1974 . . 32,438 Furniture, Fittings, Office 
1d659 Less Deficit for the year . . 11,633 Machines and Motor Car at 

32,438 - - 20,805 9,123 cost . . . . 10,408 
7.815 Less ~ccumulaied ~ e k c i a t i o n  6,072 

CURRENT LIAB~~IEs-  1,308 - - 
398 Provision for Paint Technology Leasehold Property on short 

Manuals . . . .  398 
8,128 lease at cost . . . . 8,128 

21 068 Receipts in ad;& 100,924 452 tion 904 Less Accumulated 'Amortisa- . . . .  . . . . . . . .  8:909 Creditors & Accrued liabilities 14,238 
30.375 - - 115,560 71676 -- 

- 

L. H. SILVER 
President 

F. COOPER 
Hon. Treasurer 

R. H. HAMBLIN 
Director and Secretary 

British Government Securities 
11,708 atcost . . 11,708 

(Market vaGk E8.6i9) 
.~arket  Value 1973 £9,559 

26,897 Other Investments at cost . . 26,897 
(Market Value £16,775) 
Marker Value 1973 £31,216 

38,605 - - 

Stock of unsold publications 
550 at cost . . . . . .  468 
856 Paper Stock in.hand . . . .  3,893 

11,688 Debtors&PaymentsinAdvance 17,347 
Balance at Bankers and Cash 

in Hand in United Kingdom 
2,130 and Overseas Sections . . 64,426 
- Stock of ties . . . . . .  66 

15,224 - - 86,200 

REPORT OF THE AUDITORS TO THE MEMBERS 

The Annual Accounts of the United Kingdom and Overseas Sections have been incorporated in these accounts on the basis of returns sub- 
mitted to us by the Hon. Auditors of these Sections. We have not verified thenet assets of the Sections at 31 December 1974 which amounted 
to= 225 or at 31 December 1973 whichamounted toE5,465 nor haveweverified thechange in net assets of the Sections between these two dates. 
~ i t d  this reservation, in our opinion, the accounts set out on pages 8 to 11 give a true and fair view of the Association's affairs at 31 December 
1974 and of its results for the year on that date and comply with the Companies Acts 1948 and 1967. 

London, 31 March 1975 
COOPERS & LYBRAND 

Chartered Accountants 

Note: The page references given in the paragraph above are equivalent to pages 310 to 313 in this Journal. 
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O I L  A N D  COLOUR C H E M I S T S '  A S S O C I A T I O N  

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31 DECEMBER 1974 

14. 914 Subscriptions . . . . . .  21. 057 . . . . . .  142 Professional Grade d ~ r t i f i c ~ ~ o n  F& 190 
. . . . . . . . . . . .  127 Entrance Fees 254 

2. 111 Sundry Publications . . . . . . . . . .  1. 041 
13 Sundry Income . . . . . . . .  1. 205 - Profit on sale of equ&ment' . . . . . . . . .  760 

942 Section Surplus . . . . . . . . . . . .  - 

INCOME 

. . . . . . . . . .  Conference 
Investment Income . . . . . . . .  

JOURNAL RECEIPTS. 
. . . . . . . . . .  Advertising 

Sales . . . . 
Capitation FA (OCCA ~ A i r a l i a j  ' . . 
Reprints . . . . . . . . . .  

E X H I B ~ O N  RECEIPTS . . . . . . . .  

EXPENDITURE 
MEMBERSHIP AND GENERAL EXPENSES- 

Administration Expenses (Note 4) . . 
Journal . . . . . . . . . .  . . . .  Postage. printing and stationery 
Publications . . . . . .  
Section Expenditure i ~ o t e  5j . . . .  
Council Reunion Dinner . . . . . .  
General Expenses. including Accountancy 

JOURNAL EXPENS- 
Administration Expenses (Note 4) . . 
Printing and Publication . . . . . .  
Reprints . . . . . . . .  . . . . . .  Postage and siitionery 

. . . . . . . .  General Expenses 

EXHIBITION EXPENSES- 
Direct Expenses . . 
Administration ~xpensff (Note 4) " . . . . . . . . . .  General Expenses 

. . . . . . . .  Profit on Exchange 

(Deficit) For the Year 
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1. Fixed Assets Furniture, Fiftings, Leasehold 4. Administrative Expenses 
Ofice Machines Property Administrative expenses have been equally apportioned between 
and Motor Car the three main headings of expenditure in the Income and 

Cost E E E E Expenditure Account on the basis of staff time involved. These 
At l January 1974 9,123 8,128 expenses are: 
Additions . . . .  3,441 - 
Disposals . . . .  (2,156) - 1973 

- 10,408 - 8,128 E 

Depreciation 
At 1 January 1974 7,815 
Disposals . . . .  (2,156) 
Charged to Income 

and Expenditure .. Account.. 413 

Net hook value at 
3 I December 1974 £4,336 - 

Depreciation and amortisation of fixed assets is based on the 
estimated useful lives of the relevant assets. 

2. Foreign Currencies 
Overseas Section income, expenditure, assets and liabilities have 
been converted to Sterling at the following rates: 

. . . .  New Zealand $1.78 . . . .  South Africa R1.62 

3. The Ethel Behrens Fund and Jordan Award Fund 
The Ethel Behrens Fund and the Jordan Award Fund have not 
been incorporated in the Association Income and Expenditure 
Account and Balance Sheet but have been shown as separate 
accounts. 

19,455 Salaries . . . . . . . .  
4,671 Temporary staff . . . . . . . .  

407 Welfare . . . . . . . . . .  
5,328 Rent, rates, lighting and telephone . . 

375 Audit fee . . . . . .  
100 Provision for hilaoidaiions . . . . . .  
998 Furniture, fittingidepreciation . . . .  

. . . .  452 Leasehold property amortisation 

£31,786 

The charge to each heading is therefore: 
. . . .  10,595 Membership 

10,595 Journal . . . .  . . . .  10,596 Exhibition 

5. Section Expenditure 
The section expenditure is as follows: 

1973 
f 

12 Bristol . . . . . . . . . .  
. . . . . . . . . . . .  111 Hull 

Irish . . . . . .  
. . . .  London 
. . . .  Manchester 

Midlands 
(Trent ~alle;'~ranch) 

'Newcastle . . . .  
(317) Scottish 
(76) t(Eastem  ranch)' . 
184 *Thames Valley . . . . . .  163 West Riding . . . .  361 Auckland . . . .  202 'Wellington 
225 'South Africa . . 

1,350 g<; Adjustment for previous year . . . .  - 

E(942) f 1,350 - 
NOTE: 
'unaudited return incorporated into the accounts 21.3.75 
testimated retum incorporated into the accounts 21.3.75 

E T H E L  B E H R E N S  F U N D  
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31 DECEMBER 1974 

1973 1974 
f Expenditure f 

46 Income Tax on Investment . . . .  52 . . . . . . . .  89 Surplus 82 - - 
f 135 £134 - === 

BALANCE SHEET as at 31 December 1974 

1973 1974 
£ Income f 
135 Interest on investment (Gross) . . 134 

- - 
f 135 £134 

- - - 

1973 1974 
E Liabilities f 

2,435 Accumulated Fund at 1 January . . 2,524 
. . .  89 Add surplus . 82 

- - 
£2,524 £2,606 - - 

1973 1974 
f Assets E 

2,442 Local Government Securities at cost 2,442 
(Market Value £2,299) . . . . . .  82 Balance at Bank 164 - - 

f 2,524 - £2,606 - - 
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J O R D A N  A W A R D  F U N D  

INCOME & EXPENDITURE ACCOUNT mu THE YEAR ENDED 31 DECEMBER 1974 

1974 
Expenditure f 

Award . . . . . . . .  - 
Printing . . . . . . . .  - 
Surplus . . . . . . . .  65 - 

f 65 
- - 

1973 
f Income 

66 Interest on investment (Gross) . . 
38 Deficit . . . . . . . .  

BALANCE SHEET as at 31 December 1974 

1973 1973 
E Liabilities f Aseb 

1,160 Accumulated Fund at I January . . 1,122 
38 Less Deficit . . . . . . . .  - 
- Add Surplus . . . . . . . .  65 

1,000 British Government Securities at cost 
(Market Value £928) 

122 Balance at Bank . . . . . .  

Proceedings of the Annual General Meeting 
The Thirteenth Annual General Meeting of the Incorporated Association was held on 20 June 1975 at 2.15 p.m. at the Grand Hotel. 
Scarborough, Yorkshire, with the President (Mr L. H. Silver) in the Chair. 

There were 58 Members present. Mr S. L. Davidson (a Annual Report of the Council for lW4 
Past President of the Federation of Societies for Coatings 
Technology) was present by invitation. In the absence of Mr D. J. Morris (Honorary Secretary) 

who was recovering from a recent motor accident, the adop- 
The notice convening the meeting was read. tion of the Annual Report of the Council and the Statement 

of Accounts for 1974 was moved by Mr F. Cooper (Honorary 
Treasurer) and seconded by Mr S. R. Finn (Honorary 

Apologies Editor). There being no comments or questions on the 
Annual Report of thicouncil and the statement of Accounts 

~ ~ o l o ~ i e s  for absence were received from Mr 1. Moll, for 1974, t@sekere formally adopted by the meeting. 
Mr D. J. Silsby, Mr L. J. Brooke, Mr J. L. Inshaw, Mr 
K. A. safe, Mr D. J. Morris (Hon. Secretary) who was M, S. L. Davidson asked permission to speak to the 
recovering from a road accident, Dr S. H. Bell (Past Presi- ~~~~~l ~~~~~l  ti^^ extended not only the best 
dent) and Mr F. Sowerbutts (Past President). wishes of his Federation to the Association but also to 

express their great pleasure at the Honorary Membership 
A telegram from Dr Bell congratulating the outgoing of the ~ ~ ~ ~ ~ i ~ t i ~ ~  bestowed in 1974 upon the Federation's 

President and extending good wishes to the incoming Presi- retiring Executive Robert Matlack, as men- 
dent was read. The Director & Secretary reported that Mr tioned in the Annual 
Sowerbutts was convalescing from a major operation and it 
was unanimously agreed to send the best wishes of the of Plesaent (1975-77) 
Members at the Meeting to him. 

Minutes 

The President asked the Meeting to take as read the Minutes 
of the Twelfth Annual General Meeting held on 26 June 
1974, as printed and circulated in JOCCA pp. 285-286 
inclusive, August 1974. There being no comments, the 
adoption of the Minutes was put to the Meeting and carried 
unanimously. 

Report of the Auditors to the Members 

The Report of the Auditors to the Members was read, it 
being pointed out that the date of the report was 31 March 
1975. 

Mr Silver stated that, as indicated on the Agenda, Mr Arthur 
Rudram had been nominated by the Council as President 
of the Association and he now asked the Annual General 
Meeting to accept the nomination. 

This was carried unanimously with acclamation. Mr 
Rudram thanked the meeting for the high honour bestowed 
upon him and stated that he would at all times do his best 
to uphold the high dignity of the office and to follow the 
example of good work carried out by former Presidents of 
the Association. 

Election of Vice-Presidents of the Association 

The President read the nominations of the Council and 
asked the meeting to accept them en bloc. This was agreed 
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and the following were then elected as Vice-Presidents: 

( i )  Mr W. F. McDonnell 
(it] Mr A. S. Gay 

(iii) Mr A. G. Holt 
(iv) Mr F. D. Robinson 
(v) Mr F. D. H. Sharp 

(vi) Mr L. F. Saunders 
(vi13 Mr J. Beachen 

Election of the Honorary Officers of the Association 

It was unanimously agreed to elect the Honorary Officers 
as follows: 

Honorary Secretary . . . .  Mr D. J. Morris 
Honorary Treasurer . . . .  Mr F. Cooper 
Honorary Editor . . . . . .  Mr S. R. Finn 
Honorary Research and Develop- 

ment Officer . . . . . .  Mr C. N. Finlay 

Presentation of the Jordan Award 

The President indicated that he now had the pleasant duty 
of presenting certificates and cheques of £50 each to the joint 
winners of the 1974 Jordan Award. 

He explained that the Jordan Award was instituted in 1967 
by Mrs Marjorie Jordan, in memory of her late husband, 
Dr  L. A. Jordan, who was President of the Association 
from 1947-49 and became an Honorary Member in 1955. 
Mrs Jordan, who had since died, wished the Award of £100 
to be made for the best contribution to the science or techno- 
logy of surface coating by a member, under the age of 35, 
of any nationality, working in either the academic or indus- 
trial field. 

\ I r  .I. G. Ralfour (left) and Dr 
recipients of the 1974 Jordan 

On this occasion the Jordan Award Committee had decided 
to make the Award jointly to Mr J. G. Balfour and Dr M. J. 
Hird for their paper "Flocculation-its measurement and 
effect on opacity in systems containing titanium dioxide 
pigments", which had been presented to this Conference, and 
which would be published later in the Journal. 

The President then presented the certificates and cheques 
to Mr Balfour and Dr  Hird. 

Announeement of election of three Elective Members to 
Council 1975-77 

The President read the following report which had been 
received from the Auditors: 

We have scrutinised and counted the voting papers received 
from the nvmbers of the Association in the United Kingdom 
and Overseas, and certify that the votes cast, including those 
notified by telex from the South African Section, show that 
rlre following obtained the largest number of votes: 

M. J. Heavers H. C. Worsdall C. Butler 

Six voting papers were rejected as riot beinn in order. 

London, COOPERS & LYBRAND 
I I June 1975 Chartered Accountants 

Chairmen of Sections for the coming session 

The names of the Section Chairmen for the coming year 
were given as follows: 

Auckland . . 
Bristol . . 
Hull . . 
Irish . . 
London . . 
Manchester 
Midlands . . 
Newcastle . . 
Scottish . . 
South African 
Thames Valley 
Wellington 
West Riding 

MrR.F .Meek  . . . . . .  
Mr G. R. Duckett . . . . . .  
Mr E. Armstrong . . . . . .  
Mr D. Power . . . . . .  
Mr J. Tooke-Kirby . . . . . .  
Mr H. G. Clayton . . . . . .  
Mr D. E. Hopper . . . . . .  
Mr K. V. Hodgson . . . . . .  
Mr A. McLean . . . . . .  
Mr D. J. Pienaar . . . . . .  
Mr J. L. Inshaw . . . . . .  
Mr 0. W. A. Brett . . . . . .  
Mr R. P._Bartrum . . . . . .  

M. J. Hird, who were the joint 
I Award at this year'\ AGM 

Membership subscription rates 

The Honorary Treasurer proposed that, in accordance with 
Article I I, the following resolution having been passed by 
the Council at two successive Council Meetings on 16 October 
1974 and 25 February 1975 be confirmed by the Annual 
General Meeting: 

That, witlr effect from I Janr~tr.v I976 the unnnal mc,mbership 
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subscription rates in the various categories of membership 
shall be as follows: 

Ordinary or Associate Member £12.00 per annum 
Registered Student under 21 years of age £3.00 per annum 
Registered Student between 21 and 25 years of age 

fb.00 per annum 
Retired Member £ 1.50 per annum 

By resolution of the Council, Value Added Tux will be applicable 
to membership subscriptions paid by members resident in the 
United Kingdom. 

Mr F. D. H. Sharp seconded the motion and it was un- 
animously agreed without comment. 

Reappointment of Auditors and fixing the remuneration 
thereof 

It was proposed by Dr J. B. Harrison that Coopers and 
Lybrand (Chartered Accountants) be reappointed Auditors 
of the Association and that their fee for 1975 be £450. This 
was seconded by Mr G. Hutchinson and carried unanimously. 

Vote of Thanks to retiring President 

In proposing the vote of thanks to the retiring President, 
Mr P. J. Gay (President 1959-61) acknowledged the very 
great contribution which Mr Silver had made to the Associa- 
tion a t  a most difficult time in its history. All organisations 
meet crises at some time in their history and the President 
had to face many difficulties but the turning point in the 
Association's fortunes seemed to have been reached and this 
was due in no small measure to Mr Silver's efforts. He then 
formally moved the vote of thanks, which was carried un- 
animously and with acclamation. The President thanked 
Mr Gay for the kind way in which he had proposed the vote 
of thanks and the members for the way in which they had 
received it. 

Honorary Editor. He wished also to bring particular attention 
to the work of the retiring Vice-President, Mr T. W. Slinn, 
in furthering the aims of the Association in New Zealand 
and Miss P. Magee, who had served as the Irish Section's 
Representative and it was hoped that she would soon return 
to Council as the second lady member to be elected to the 
Chair of a Section. 

The vote of thanks was then carried with acclamation. 

Vote of Thanks to Honorary Officers of the Association 

Mr D. E. Hopper, in proposing a vote of thanks to the 
Honorary Officers of the Association, wished to associate 
himself with the remarks made by Mr Chitty in respect of 
the work carried out by the retiring Honorary Research 
& Development Officer, Mr A. R. H. Tawn. He also felt 
that members would wish to show their appreciation of the 
excellent work carried out for the past six years by the 
Honorary Editor, Mr S. R. Finn and the Honorary Treasurer, 
Mr F. Cooper, who had served for five years during a difficult 
period for the Association's finances. The Honorary Secre- 
tary, Mr D. J. Morris, had now completed his first year of 
office and members would not only wish to thank him for 
his work on their behalf but also to wish him a speedy 
recovery from the anxiety caused him by his recent car 
accident. 

The vote of thanks was carried with acclamation. 

Vote of Thanks to the Director and Secretary 

The President stated that, although the item did not appear 
on the agenda, the members would wish him to thank the 
Director &Secretary and his depleted staff for their strenuous 
efforts in keeping the Association in the forefront of the 
scientific and technological societies during the most adverse 
conditions. The vote of thanks was carried with acclamation. 

Vote of Thanks to retiring Council Members Any other competent business 

The President called upon Mr K. R. W. Chitty to propose 
a vote of thanks to those members retiring from Council 
and not serving in another capacity in the forthcoming 
session. On behalf of the members Mr Chitty proposed a 
vote of thanks to all those members, both at home and 
overseas, who had given so willingly of their service. He 
wished to make a special mention of the retiring Honorary 
Research & Development Officer, Mr A. R. H. Tawn, who 
had served for six years, had thus organised the technical 
sessions for three Conferences and had previously served as 

Mr R. L. J. Morris, whilst appreciating that membership 
subscriptions were bound to increase in a period of inflation, 
asked if consideration could be given to grading these accord- 
ing to age not only for Registered Students as  a t  present 
but for the group who had completed the time as Registered 
Students to the age of possibly 33. The President thanked 
Mr Morris for his suggestion and promised that it would be 
examined by the relevant committee. There being no other 
competent business, the President thanked members for their 
attendance and declared the meeting closed at 2.42 p.m. 

Review 
Plastics Materials 

have required appreciable extension owing to the wide 
advances in this field. The chemistry and physics of the 

By J. A. Brydson materials are first considered and, to a limited extent, process- 

London : Newnes-Butterworths, 1975, ing. The main chapters of the work are devoted to thevarious 

3rd Edition. Pp. 731. Price E13.75 polymer types including those of recent development. Original 
and bibliographical references are given at the end of each 

This welcomed third edition of the textbook of plastics chapter. This is an essential reference work for any polymer 

materials by Brydson has now been published. The subject laboratory. 
has been brought well up to date and the original editions L. A. O'NEILL 



Information Received 
Cathodic protection 

A corrosion protection study of North 
Sea steel structure is now under way at 
the Sintef corrosion centre, Trondheim, 
Norway. The three-year project, started 
in January 1975, has been initiated and 
planned by Sintef and is being supported 
by the Occidenta! Group, Elf-Norge, 
Norsk Hydro, Statoll, Scanpet and Kvaer- 
ncr Engineering; part of the study will 
involve co-ooeration with the Corrosion 
and ~rotectibn Centre at the University 
of Manchester Institute of Science and 
Technology. 

New BASF plant to produce component 
for wire coating lacquers 

Construction bas begun at BASF Antwerp 
on a new plant for the production of tris- 
(2-hydroxyethy1)-isocyanurate (THEIC), an 
important component for wire coating 
lacquers, which has exceptional heat 
resisting properties. The plant will have an 
annual capacity of 3 000 tonnes and is 
scheduled to go on stream in mid-1976. 
It operates using a BASF process which 
has already been proved in a pilot plant 
at Ludwigshafen. 

Scado to build second factory in 
Schoonebeek 

Scado BV is soon to start building a plant 
on its Schoonebeek site for the production 
of resins for powder coating systems and 
water dispersible resins. Part of the plant 
will be operational in 1976 and it is expected 
that the entire unit will be complete by 
the end of 1977. This will give an increase 
in capacity of 10 000 tonnes and it is ex- 
pected that the new plant will employ 35 
to 40 people. 

William Boulton Group opens Brussels 
office 

The William Boulton Group, manufac- 
turer ,of plant and machinery for the 
cerams, chemical, food and process 

industries, has announced the opening of 
its European Marketing Office at  497 
Avenue Louise, Brussels, Belgium-a few 
minutes walk from the headquarters of the 
European Economic Community. Whilst 
the William Boulton Group had been a 
successful exporter to both Western and 
Eastern Europe for many years, it was 
hoped that the opening of the office in 
Brussels would serve further to promote 
sales in Europe and assist and co-ordinate 
the group's European activities. 

New products 

Aluminium paste pigments 

Micro Particles Limited, Newbury, Berks 
is currently offering eight grades of alumi- 
nium paste pigments. These pigments all 
conform to the British Standard 388:1972, 
as well as ISO/R/1246. In varticular, 
the company is 'able to produce pastes 
based 100 per cent on aromatic solvent. 

New range of water dispersible paint 
resins from SRL 

As part of a continuous development 
programme to produce resins for paint 
manufacture which exhibit high flash 
points, Synthetic Resins Limited, Speke, 
Liverpool, has introduced a new range 
of water dispersible resins. 

To be known under the brand name o 
"Uradil", the new range at present consists 
of six resins: two alkyds, two acrylics and 
two oil-free polyesters. 

These resins enable manufacturers to 
produce paints with flash points in excess 
of 32°C thus complying with 1973 "Flam- 
mable Liquid Regulations". 

New Tioxide pigment for plastics 

Tioxide International has announced a 
new hihgly dispersible durable pigment for 

The system "Spectrum 3", a joint development between Serck Controls and Hatra, which 
facilitates colour quality control and repetitive colour production. Differences between a 
standard eolour and colour samples can be readily measured and pastlfail decisions within 

customer's prescribed limits printed out in permanent record form 

plastics "Tioxide R-MC". The "MC" 
stands for medium crystal, in contrast to 
the established R-FC grade which is a fine 
crystal pigment. 

R-MC is described in BTP report 184 
and the main fields of application are 
expected to be in rigid PVCl window 
frames, exterior cladding and other build- 
ing products. 

Styrenated shellac polymer from BCPC 

British Chemical Products and Colours 
Limited is now able to offer a further 
styrenated shellac polymer "J-PRYL P- 
200" on behalf of lonac Chemical Com- 
pany. New Jersey. J-PRYL P-200 is a 
carhoxylated \tyrfne polymer formulated 
in a fine particle 5ize specifically for aqueous 
flexographic ink and coating systems. In 
coniunction with this ranee of stvrenated 
shefiac polymers, there I; also &allable 
J-PRYL W-10 a hiah density polyethylene 
emulsion at 30 percent solids. Full iech- 
nical literature and samples together with 
suggested starting point formulations for 
inks and coatings is available from British 
Chemical Products and Colours Limited, 
Buckingham Street, London. 

Technical advances in ethyl zinc 
silicates for the structural, marine and 
offshore industries 

Metalife International has announced the 
launching of "Metalife 2ZS" a new for- 
mulation which has advantages over 
conventional ethyl silicates, the most 
important being that the microfine zinc 
powders are incorporated in the specially 
balanced solvent blend at the manu- 
facturing stage. This new technique, based 
on over 20 years' experience of suspending 
zinc powders in both organic and non- 
organic media at the Metalife Research 
and Development Centre, has produced 
a simpler, more positive and effective 
product. (Patents pending.) 

Literature 

Beetle isobutylated amino coating resins 

The Chemicals Division of British Indus- 
trial Plastics has published a new twelve- 
page report presenting the latest informa- 
tion on its extensive range of "Beetle" 
isobutylated coating resins. The informa- 
tion provided will facilitate replacement of 
n-butylated urea and melamine resins by 
their moreeconomical isobutylated counter- 
parts. In addition the information allows 
properties, such as solids/viscosity relation- 
ships and reactivity, to he accurately 
predicted. 

Between press and paper 

Kunstharsfabriek Synthese HV has issued 
a loose-leaf publication cnt~tled "Between 
press and piper". Topics covered include 
the distinction between liquid and fatty 
inks their specific areas of application 
and 'the influence of the printing ink resin 
on the quality of the graphic industry's 
output. The comvany states that this is a 
uni;]ue reference book and wishes to 
supply it to all thoseinvolved in ink making. 
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RCL technical service reports 

In order to make all customers aware of 
the work being carried out in its technical 
services department, the Resinous Chemi- 
cals Division of Berger Chemicals will be 
issuing from time to time technical service 
reports describing programmes of evalua- 
tion and product developments. The reports 
will be known as "Solutions" and will 
be issued as and when the company feels 
it has interesting information to pass to 
its customers. The first publication of 
"Solutions" is Technical Service Report 
No. I and deals with "New developments 
in low flammable quick drying coatings". 
Copies are available from RCL, Portland 
Road, Newcastle upon Tyne NE2 IBL. 

UK chemical industry statistics 

The seventh revised edition of the Chemical 
Industries Association Limited handbook 
"UK Chemical Industry Statistics Hand- 
book 1975" is now availahle. 

Courses, symposia etc. 

Paint selection, application and 
inspection 

A two-day course specifically designed to 
appaal to the non-specialist and parti- 
cularly to those who in the course of their 
work have to deal with paint selection and 
paint specifications and painting contrac- 
tors, is being orgaoised by the Midland 
Branch of the Institution of Corrosion 
Science and Technology. The course is 
being held on 14 and 15 October 1975 
and further information may be obtained 
from Mr D. Norman, the Institution of 
Corrosion Science and Technology, c/o 
The British Gas Corporation, Hinckley 
Operational Centre. Hinckley, Leicester- 
shire. 

New developments in impact testing 

The Polymer Properties Group of the 
Plastics and Rubber Institute is organising 
a meeting entitled "New developments in 
impact testing" to be held at the Scientific 
Societies Lecture Theatre, Fortress House, 
23 Saville Row, London on Tuesday 2 
December 1975. There will be two sessions: 
one will examine develooments In 

of London Institute are developing a 
scheme for courses and examinations to 
replace that of 06CkChernical Plant Opera- 
tion. The new scheme, for which the Part 
I Examination will first be offered in 1976, 
is designed as an introduction to the process 
industries in general and to plant operation 
in particular and is intended to range over 
a wider field than the chemical industry, 
to which the previous scheme was restricted. 

Printing rnachines and ink transference 

The Technical Training Board of the 
British Printing Ink and Roller Making 
Industries has announced that its annual 
lecture will be presented by Mr P. Ogden 
on Monday 6 October at 6.15 p.m. at the 
Royal Institution, Albermarle Street, Lon- 
don. Entrance is by ticket available from 
the Society of British Printing Ink Manu- 
facturers, Alembic House, 93 Albert 
Embankment, London SEI 7TU. 

Solid state physics and polymer seienee 

The Department of Physics at Sir John 
Cass School of Science and Technolom. 

machinery used in impact testiAg; the-other City of London Polytechnic, is runnrhg 
Instrumental colorant formulation will consider advances made in material two part-time MSc degree courses "Optical 

evaluation. and dielectric polymer science" and "Solid 
The Inter-Society Color Council is organis- state physics with special reference to 
ing a special technical conference entitled proem plant operation surfaces and thin films", which may be 
"Instrumental colour formulations-1976" attended for degree courses or purely for 
to be held at Williamsburg, Virginia, USA. The Advisory Committee for Chemical interest's sake without registering for the 
from 25 to 28 January 1976. Plant Operation of the City and Guilds degree. 

Section Proceeding8 

Wellington 
Fatty acids and their use in surface coatings 

Dr G. Bermingham, Sales Director of Victor Wolf Limited, 
spoke to 32 members at ICI House on 10 April about the 
utilisation of fatty acids in the modern surface coatings 
industry. 

The distilled fatty acids first used industrially in the 1930s 
for soap making were shown to be superior in some respects 
to oil. No real headway had been made with surface coatings, 
however, until the outbreak of war made glycerol (normally 
lost from oils) a valuable raw material. As a result of this, the 
need arose to produce alkyd resins from fatty acids rather than 
oils. 

In the 1950s castor oil had been investigated and it was 
shown that dehydrated castor oil containing up to 66 per cent 
conjugated linoleic acid could be produced and was an 
excellent base material for alkyd resins. Because of a shortage 
of tall oil, which contained major proportions of linoleic acid, 
a similar investigation to the above was carried out using 
instead of castor oil, soya bean oil, and some excellent 
linoleic and rich materials were now available. The stearic acid 
must be removed and there were available fatty acid fractions 
containing as little as 5 per cent of the steariccomponent. This 
was still considered by some, however, to be the main 
disadvantage of soya bean fatty acids. 

3. No glycerol present to affect film properties. If any 
glycerol is needed, then the exact amount can be added. 

4. Drying time improved, harder films formed and hence 
better gloss. 

5. Shorter process times. 

6. Copolymer formation through the Diels Alder reaction 
to yield water soluble resins. 

From the above the main applications for fatty acids were 
shown to be: 

1. High quality industrial alkyd finishes. 

2. Epoxy esters for high chemical resistance. 

3. Water reducible epoxy esters for dip or electrocoat 
primers. 

The lecture was followed by many questions and these were 
very ably answered by Dr  Bermingham. The meeting closed 
at 8.45 p.m. after a vote of thanks from Mr 0. W. Brett. 

L.H.O. 

Thames Valley 
Protection of off-shore oil rigs 

Dr Bermingham pointed out some of the advantages of 
using fatty acid, which included: It has been brought to the attention of the editor that a 

mistake has occurred on page 184 of the May 1975 issue 
1. M~~~ flexible formulation, more predictable where Mr Dunkley is described as Technical Director of 

chemistry and quality. A wider range of polyols can be the British Inspection Engineering Company. Mr ~ u n k l e ~  
l l ~ p ~  is. in fact. Technical Director of BIE (Anti-Corrosion) ">..". 

2. "Water white" non-yellowing alkyds result. 
~imited,amembercorn~an~ofthe~ritish~nspecting~ngineers 
Group. We apologise for any inconvenience caused. 
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The international forum for technical 
display and discussion in the surface 

coating industries 

New arrangements for OCCA-28 Motif of the Exhibition Technical education stand 

The Exhibition Committee has decided that 
the Twenty-eighth Annual Exhibition of 
raw materials, plant and equipment for the 
paint, printing ink, colour and allied 
industries organised by the Association will 
take place at Alexandra Palace, London N22 
from 23 to 26 March 1976. 

Alexandra Palace was the venue for the 
Exhibitions held by the Association from 
1965 to 1969 and has many attractive 
features as the venue for this unique 
Exhibition. Alexandra Palace occupies a 
commanding position high on the North 
London hills and is less than two miles from 
the North Circular Road. Since the 
Association's latt Iixhibilion at Alexandra 
Palace, travel arrangements have been 
improved by the addition of the Victorla 
Line to the Underground system, which now 
links Victoria Station to the Piccadilly Line 
at Finsbury Park. The building of the 
extension of the Piccadlily Line from 
Hounslow to the Airport terminal at 
Heathrow is now well advanced and when 
th~s  is completed in due course kt \\111 give a 
direct link with Turnpike Lane Station on 
the Piccadilly Line. In the meantime, a bus 
service operates from Heathrow Airport to 
Houslow West Station, at present the 
terminalstationon the Piccadilly Line. Those 
travelling by the Piccadilly line should 
alight at Turnpike Lane Station and the 
Association will be running a bus shuttle 
service from this station to and from 
Alexandra Palace. The journey from central 
London to Turnpike Lane takes approxi- 
mately 18 minutes. 

Visitors who prefer to travel frcm 
Heathrow to the West London Air Terminal 
in order to  leave their luggage at Hotels 
before travelling to Alexandra Palace can 
board Piccadilly Line trains at  Gloucester 
Road Station. A map will be included in the 
Oficial Guide showing the connections 
between the main line stations and the 
Piccadilly Line and also showing the link 
with the North Circular Road. 

For those travelling by car from the 
Midlands or the North, the motonvay 
system now links with the North Circular 
Road. from which Alexandra Palace is 
easily' accessible; there \</ill be ample 
free car parking space available at 
Alexandra Palace. The Exhibition will be 
open on four days commencing on the 
Tuesday morning at 09.30 a.m. and closing 
on the Friday at 16.00. There are two 
restaurants with full dining facilities 
together with a cafeteria and several bars. 
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The motif for 1976, designed by Robert 
Hamblin, continues the theme of the last 
two Exhibitions-in which attention was 
drawn to the heavy participation by exhibi- 
tors and visitors from overseas-by showing 
the target for 1976 as London, where all the 
previous Association annual Exhibitions 
have been held. The colours of the motif 
this year are those associated with an 
archery target and these colours will be 
carried throughout the publicity leading to 
the Exhibition. Two of them will be 
incorporated on thefacias ofthestands-the 
blue colour from North to South and the 
yellow colour from East to West. As in 
previous years, this will give the Exhibition 
both an entity in design and will afford 
pleasing differences in colour as visitors 
move from corridor to corridor. 

Invitation to Exhibit 
Copies of the Invitation to Exhibit have 
been despatched tocompaniesand organisa- 
lions in the United Kingdom and overseas 
whlch have shown at- prevlous OCCA 
Exh~b~t~ons  or have requested lnformatlon 
for the first tlme for the 1976 txhib~tlon. 
Completed application forms for stand 
space must be returned to the Director & 
Secretary of the Association not later than 
Wednesday 1 October 1975. 

Slnce it was thc overwhelming decision of 
the British people (in a Referendum held in 
June 1975) that the UK should remain a 
member 'of the European Economic 
Community, it is expected that even more 
European based firms will participate in 
this Exhibition, but any organisation in any 
part of the world wishing to exhibit should 
write immediately for details to theDirector 
& Secretary of the Association since 
exhibitors and visitors alike are welcomed 
from all countries. 

Any organisation which has not pre- 
viously exhibited and wishes to obtain an 
lnvitation to Exhibit should contact the 
Association's offices immediately. 

International forum 
At OCCA-XXVll in April 1975 there were 
direct exhibits from 15 countries. Listed in 
the Oficiol Guide were over 150 companies, 
manv of whom were overseas companies 
showing through British associates.   he full 
review ofth~simportant Exhibitionappeared 
in the June issue of this Jounrol and the 
Committee emphaslses that the Exhibition 
affords a splendid opportunity annually for 
the technical dlsnlav of information and a 
unique forum 'fo; informal discussion 
between suppliers and manufacturers. 

In continuance of its interest in the educa- 
tional tield, the Association will once more 
orovide a stand devoted to technical 
iducatlon, at which details of courses at 
technical colleges will be available as well 
as information~on the ootioml Professional 
Grade for Ordlnary Members. ~ntroduced 
In September 1971, .rrhlch has attracted 
widespread interest and sopport. 

Infomation in foreign languages 
As in previous years, the Association will 
be circulating information leaflets in six 
languages, which will contain application 
forms for those wishing to purchase copies 
of the Oficial Guide and season admission 
tickets before the Exhibition. 

"Official Guide" 
This unique publication will contain 
descriptions of all exhibits and advertising 
space is available both to exhibitors and 
those organisations not able to show at the 
1976 Exhibition. As in previous years, the 
Ofiial Guide will be published several 
weeks in advance of the Exhibition so that 
intending visitors can obtain copies and 
plan their itineraries. 

For the 1975 Exhibition, it was decided 
that a small charge should k made both for 
the Oficial Guide and for season admis- 
sion tickets to the Exhibition. This aolicv 
undoubtedly prevented casual visltor's wh; 
m~ght otherwise be attracted to exhibitions 
for-which no admission charge was made 
and who gathered quantit~es-of technical 
literature from the stands. The innovation 
was welcomed by many exhibitors and in 
no way acted as a deterrent to visitors to 
this Exhibition. I t  is envisaged that a 
similar charge will be made for the Oficial 
Guide to OCCA-28. 

Each Member of the Assofiation, a t  borne 
and abrnad, will be sent a cnpy of the 
"Official Guide" and free season admission 
ticket. 

As for the 1976 Exhibition, copies of the 
Oficial Guide and season admission 
tickets will be ava~lable several weeks in 
advance of the Exhibition (pre-payment only) 
from the Association's office and they will 
also be available . fof purchase at the 
entrance to the Exh~bltlcn Hall. 

Full details of advertising in this publica- 
tion. the basic rates for which are the same 
as for the Journal. can be obtained from the 



OCCA Conference Diary 

The Association returned to Scarborough 
this year to hold its Biennial Conference 
from 17 l o  21 June at the Grand Hotel. 
which was the headquarters for the Con- 
ference, the other hotel used for accom- 
modation beinp. the St. Nicholas Hotel. 
The occasion wit a truly internauonal one 
with delegates attending from the U K  and 
eleven overseas countries. 

There were seventeen papers presented 
in five technical sessions. The topics proved 
to be of great interest and lively discussions 
followed every presentation: in fact such 
was the enthusiasm generated that every 
session Chairman found it necessarv to 
curtail the d~scu\\ions prematurely to 61 all 
the papers Into th: time allowed. There 
were sessions in both the mornings and 
afternoons of the first two days and in 
the morning of the third day; all of these 

always been a featureofOCCA Conferences 
and the coach tours to the surrounding 
area, social functions and other events 
proved once again to be very popular. 
These social activities, the interest generated 
by lecturers and others during the technical 
sessions, and fine weather and true York- 
shire hospitality throughout the week 
ensured that everyone was kept happily 
occupied and made this one of the most 
successful Conferences which the Associa- 
tion has organised. 

Twsday 17 June 

The first function of the Conference was 
the reception held by  he President together 
uith the Honorary ORicersand the Director 
& Secretary f o f  overseas members and 
visitors before dinner. 

were very well attended. Following the 
AGM, there were three workshop sessions Delegates from Denmark' France' Fin- 

In the afternoon on the final day and these k:$ zs,"nv ~ $ ~ ~ ~ ~ , e r I ~ ~ ~  %: 
also proved to be of great interest. ~uioslavia had registered for the Con- 

Societies of the international alliance: 
M r  J. C. Leslie (President of FSCT). 
M r  L. 0. Portin (President of SLF) and 
M r  J. Roire (President of FATIPEC). 
After dinner the Honorary Research and 
Development Officer, M r  A. R. H. Tawn, 
gathered together the lecturers and Chair- 
men of sessions and convenors of workshop 
sessions to discuss the way in which the 
technical part of the Conference should be 
conducted. 

Meetings were also held to organise the 
golf. tennis and table tennis tournaments 
and thanks are due to Mr  A. A. Duell 
(golf) M r  D. E. Hopper (table tennis) 
and M r  A. Laws (tennis), whose hard work 
made these events both successful and 
enjoyable. 

Wednesday 18 June 

At 9.30 a.m. the President declared the 
Conference open and handed over to the 
Honorary Research and Development 
Officer (who had arranged the papers for 
the Conference) and acted as Chairman 
of the first technical session. 

ferGce and the A<sociation was pleased 
The comprehensive social arrangements to have present at the overseas reception 

made for delegates and their ladies has representatives from the other three 

Papers from the Conference, together 
with the ensuing discussions, will be 
published in the Journal later this 
year and no attempt at reportage will be 
made here. I t  must be noted, however, 
that the discussions following the papers 
were both lively and long, reflecting the 
interest aroused by the spoakers. Compli- 
ments are due both to the contributors 
to the discussions and to the Chairmen 
who encouraged, controlled and in many 
csses closed the discussions in a prudent 
and tactful manner. 

After the first technical session, the 
President and Mrs Silver welcomed all 
those attending the Conference at an 
informal reception before lunch. 

I n  the afternoon, the ladies toured the 
neighbouring villages of Malton, Hoving- 
ham and Helmsley and also visited Rie- 
vaulx Abbey, Kirby Moorside and Bromp- 
ton. Three papers were presented at the 
second technical session held that afternoon 
chaired by Mr  G. H. Hutchinson. a former 
Chairman of the Eastern Branch of the 
Scottish Section. 

I n  theevening the Mayor of Scarborough, 
Lecturers, Session Chairmen and Chairmen of Workshop Sessions are shown above grouped Councillor A. Harvard Baker, FRCS 
around MI A. R. H. Tawn (Honorary Research & Development Officer) and M r  L. H. Silver and the Mayoress welcomed delegates at 
(President). On M r  Tawn's right is M r  S. R. Finn (Hon. Editor), and on M r  Silver's left is a Civic Reception, which was followed by 

M r  A. T. S. Rudram (President Designate) dancing until midnight. 



Thursday 19 June 
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D r  G. de W. Anderson, Director of the 
Paint Research Association, chaired the 
technical session on Thursday morning, 
when four papers were presented. 

For the ladies there was a coach trip 
to Ayton, Thornton-le-Dale and Pickering, 
travelling by the North Yorkshire Moors 
Railway to Crosmont and returning via 
Ryswarp and Robin Hoods Bay. In the 
afternoon a further technical session was 
held chaired by M r  A. G. Holt, a Vice- 
President of the Association, when three 
papers were presented. 

After dinner delegates who wished were 
able to join a party visiting the Futurist 
Theatre for its Variety show starring 
Danny La Rue. 

Friday 20 June 

The final technical session of the Con- 
ference waschaired by M r  A. T. S. Rudram, 
President Designate. Three papers were 
presented and the Chairman then invited 
delegates to join in a general forum dis- 
cussion to deal at greater length with any 
of the points which had arisen during the 
week. Once again a lively discussion 
followed and this eventually had to he 
cut short to keep within the schedule and 
allow delegates to lunch before the Annual 
General Meeting of the Association in 
the afternoon. 

The Association would like to thank 
M r  S. R. Finn who helped at all technical 
sessions by distributing the microphone and 
question forms for the discussions. 

The Annual General Meeting was held 
at 2.15 p.m. and a full report appears 
elsewhere in this issue. 

The three workshop sessions-"How 
can we control over specification?" (con- 
venor: M r  K. J. Day) "What is the reality 
of toxic hazards for the surface coatings 
manufacturer?" (convenor: M r  H. G. 
Cook) and "The impact of non-impression 
processes on the printing ink industry" 
(convenor: M r  P. Fink-Jensen)-were held 
after the Annual General Meeting. The 
Association's policy not to record the 
proceedings in order to foster a freer 
interchange of ideac was proved si~ccessful 
once agam and Council thanks each 
convenor for his help. 

The evening saw the final event of the 
Conference. the Association's Dinner and 
Dance, held at the Grand Hotel. Prior 
to the Dinner, the guests were received 
by the President (Mr  L. H. Silver) and 
Mrs Silver, together with the Mayor and 
Mayoress of Scarborough. The Federa- 
tion's President, M r  J. C. Leslie and his 
lady having had to return to America 
earlier in the Conference to attend the 
wedding of their first daughter the follow- 
ing Saturday, M r  S. L. Davidson (a Past 
President) represented the Federation of 
Societies for Coatings Technology. After 
the dinner, and following the Loyal Toast 
by the President, the Toast to the Associa- 
tion was proposed by M r  L. 0. Portin. 
President of SLF, who drew attention to 
the close relations between the four 
societies: OCCA, the FSCT, FATIPEC and 
the Scandinavian Society. OCCA was 
to be congratulated not only for its splendid 
Conferences, but also the annual technical 

Representatives from the four member societies of the international alliance. From left to right: 
M r  L. 0. Portin (President, SLF), Mrs Portin, M r  J. Roire (President, FA'TIPEC), Xlrs 
Silver, M r  L. H. Silver (President, OCCA) Mrs Leslie, Mr  J .  C. I.eslie (President, FSCT). 

Mrs Rudram, M r  A. T. S. Kudram (President Designate, OCCA) 

The President, M r  Silver. the Mayor of Scarborough, Councillor A. Harvard Raker, Mrs Silver, 
and the Mayoress 

Exhibition and monthly Journal, both of the Conference and also the retiring 
which attracted world-wide interest and Honorary Research and Development 
which were a credit to the paint industry Officer, M r  A. R. H. Tawn. He welcomed 
and to British enterprise. He extended his the Mayor and Mayoress, and thanked 
best wishes for these in the future and also the Borough for the Civic reception which 
extended an invitation to those present to it had provided on the Wednesday of the 
attend the SLF Conference i n  Helsinki Conference.He extended a welcome to the 
29 September-l October 1976. ladies, who added grace and charm to the 

occasion and then proposed a toast to 
The President replying on behalf of the the Mayor and Mayoress and to the 

Association thanked M r  Portin for his A~sociation's other guests. 
congratulatory remarks. He welcomed dele- 
gates, lecturers and Chairmen of sessions I n  his reply Councillor A. Harvard 
and thanked them for their work in running Baker, Mayor of Scarhorough, extended 
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the thanks of all the guests and ladies for 
the hospitality shown by the Association 
at the Dinner. He was impressed by the 
large number of overseas guests, there 
being eleven overseas countries represented 
and this was a tribute to the high standin; 
of the Association. As the President had 
remarked on an earlier occasion, i t  was 
also particularly relevant since this was 
"International Week" in Scarborough. 

Following Councillor Baker's speech 
the presentation of the Presidential Insignia 
to M r  A. T. S. Rudram, who had been 
elected President of the Association at 
~ t s  Annual General Meeting that after- 
noon, took place. M r  Silver, investing M r  
Rudram, used the traditional form of 
words: 

Arthur Thomas Stephen Rudram, br 
occordance with the resolution passed at the 
Anniral General Meeting this aJiernoon, 
it is now my duty to invest you with the 
insignia as President of this Association 
and I charge you to guard well the interests 
of our Association of all  tinies and to 
riphold the dignity of our high ofice. 

M r  Rudram then presented M r  Silver 
with his Past President's medallion en- 
graved with his years of office and paid 
tribute to the fine way in which he had 
carried out his duties during his time as 
President. I n  this, of course, he had been 
ably supported by Mrs Silver. Mr Rudram 
thanked Mrs Silver for her work as Presi- 
dent's Lady particularly in her visits to the 
various functions of the Sections of the 
Association, both in this country and 
overseas, where she had charmed everyone. 

M r  Rudram explained that, in recogni- 
tion of the considerable part which she 
had played in helping the President during 
his term of office, a hostess trolley-the 
gift of her choice-had earlier been present- 
ed to Mrs Silver on behalf of the Associa- 
tion. 

Mrs Silver thanked M r  Rudram and 
members of the Association for their 
k~ndness in making this presentation. She 
had very much enioyed visiting the Sections 
of the Association-and meeang so many 
members and their ladies and would 
treasure the gift in the years to come as a 
happy momento of this time. 

Following the speeches the top table 
party left the dining room and the assem- 
bled company made their way to the ball- 
room for the dance. 

Later that evening the new President's 
Lady presented the prizes for the various 
tournaments and thanked the three mem- 
bers who had organised the tournaments- 
M r  Duell, M r  Hopper and M r  Laws. 
The winners were-Golf: M r  Arthur 
Duell (The Sam Sharp Golf trophy, 
replica and sweep). Men's tennis: M r  Alan 
Laws. Men's tobk-tennis: M r  Cyril 
Williams. Lodies'lable-tennis: DrMarianne 
Ellinger. 

Saturday 21 Jane 

Saturday saw the dispersal of delegates. 
Once again the verdict was that an en- 
joyable and successful Conference had 
been held. 

blr  Silver presents M r  Rudram with the Presidential Insignia of Office. . 

. . . and receives his Past-President's medallion 

Reunion Dinner for past and present 
members of Council 
Following the successful innovation in VAT), and a cash bar will be provided at 
1973 of a Reunion Dinner for those the reception and after the dinner. Past 
members who have served on Council at Presidents, Past Honorary Officers, Hono- 
any time, Council has decided to hold a rary Members and Founder Member have 
similar event this year. The Dinner will been invited as guests of the Association. 
take place on Wednesday 15 October 1975 All other past and present Members of 
at the Rugby Club, 49 Hallam Street, Council must send the necessary remittance 
Portland Place, London W I N  SW, at with their completed application form. 
6.30 for 7.00 p.m., and informal dress will Any member with service on Council 
be worn. who has not received an application form 

and wishes to do so should write to the 
The price of the ticket, for the dinner Director & Secretary at the Association's 

and wine, will be £7.00 (inclusive of offices. 
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Section Programmes for 1975-76 Session 
Main Association 
Events 

Monday 1 December "Paint exports" by 
Mr  L. H. Silver, Silver Paint and Lacquer 
Group. 

Rubber Institute, to be held at and in 
association with Thames Polytechnic, 
Woolwich, commencing at 9.30 a.m. 

1976 
Monday 5 January "High solids, water 
reducible aminoplast cross-linkers for 
modern coating systems" by M. M. 
Donnez, Monsanto, Europe. 

1976 
Monday 19 January "Applications for 
cellulose ethers in paint manufacture" by 
Dr V. Knittell, of Kalle Wiesbaden, W. 
Germany, at East Ham College of Techno- 
logy, High Street, London E6, commencing 
at 7.00 p.m. 

1975 
Wednesday 15 October Reunion Dinner 
for past and present members of Council. 
The Rugby Club, Hallam Street, London 
WI. 6.30 for 7.00 p.m. Informal dress. 

Monday 2 February "Water thinned gloss 
paints" by Dr K. Sellars, Harlow Chemical 
Co. Ltd. 

1976 
Tuesday 23--Friday 26 March 
OCCA-28 Technical Exhibition, to be held 
at Alexandra Palace, London N22 

Wednesday 18 February "Health and 
safety". One-day symposium to be held 
at and in association with Thames Poly- 
technic, Woolwich, commencing at 9.30 
a.m. 

Monday 16 February "The use of microvoids 
as pigments" by a speaker from Tioxide 
International. Venue to be announced. Friday 14 May Dinner and Dance at  the 

Savoy Hotel, London. Wednesday 12 March "Printing ink and 
paper." One-day symposium at Surrey 
University, Guildford, commencing at  
9.30 a.m. 

Monday 1 March "Lapidary" by Mr J. 
Hale of Kingston Lapidary Society. 
Ladies' Evening. 

Friday 25 June Annual General Meeting. 
3.00 p.m. at the Crown Hotel, Harrogate, 
Yorks. 

Thursday 22 April Annual General Meeting. 
to be followed by a talk on "The restora- 
tion of Elizabethan buildings" by Dr 
R. J. Ceresa of the South Bank Polytech- 
nic. 

lrish 
All meetings at the Clarence Hotel, Dublin 
at 8.00 p.m. unless otherwise stated. 

1975 
Friday 19 September "Management lec- 
ture" by Mr P. Rock, lrish Management 
Institute. 

Bristol 
Unless otherwise stated. all meetings will 
be held at the Royal Hotel, Bristol, at 
7.15 p.m. 

Manchester 
Unless otherwise stated, all meetings will 
be held at Manchester Literary and 
Philosophical Society, George Street, Man- 
chester, at 6.30 p.m. 

1975 
Friday 26 September "English Silver" 
by Miss E. C. Witt of the Bristol City 
Museum and Art Gallery. Ladies' Evening. Friday 17 October "Fuel economy" by 

Mr S. W. Carroll, Institute for Industr~al 
Research and Standards. Friday 31 October "Gloss paints: water 

thinned or solvent thinned?" by Mr  
D. G. Dowling of Berger Paints. 

1975 
Friday 10 October "Handling of powders 
and pigments in bulk" by Dr N. Harnby, 
School of Chemical Engineering, University 
of Bradford. 

Friday 21 November Annual Dinner 
Dance, Clarence Hotel at 8.30 p.m. 

Friday 21 November "The Health and Safety 
at Work Act" by Mr J. F. Alcock, H.M. 
District Ins~ector of Factories. 

Friday 5 December "Car coatings" by 
Mr A. C. Patrick, Fords of Cork. 

1976 
Friday 16 January Ladies' Night, Fashion 
film-Cheese & wine tasting. 

Friday 24 October 50th Anniversary Dinner/ 
Dance, Piccadilly Hotel, Manchester. 1976 

Friday 30 January "Modern techniques of 
wood preservation and protection" by 
Mr R. E. Hambling of Cuprinol Ltd. 

Thursday 6 November 50th Anniversary 
Foundation Dinner, Midland Hotel, Man- 
chester. Friday 20 February "High solids material" 

by Mr D. Faulkner, Rohm & Haas (UK) 
Ltd. 

Friday 27 February Lpcture to be arranged. 
Thursday 3 November Ladies' Evening with 
Beauty Lecture at Last Drop, Bolton. Friday 26 March "The bulk handling of 

pigments" by Mr  D. Read of Laporte 
Industries Ltd. 

Friday 19 March "Adhesives" by Mr 
J. E. Reid, Evode Industries Ltd. Monday 1 December "The highly flam- 

mable liquids regulations" by Mr D. V. 
Offord, HM Factory Inspectorate, Wood- 
court Hotel, Brooklands Road, Sale, at 
6.30 p.m. 

Friday 16 April Annual General Meeting. Friday 2 April Annual Dinner Dance at 
the Mayfair Suite, New Bristol Centre. 

Friday 30 April Annual General Meeting. London 1976 
Friday 9 January "Masonry coatings" by 
Mr P. Whiteley, Building Research Est- 
ablishment. 

Unless otherwise stated, all meetings will 
be held at the Imperial College of Science 
& Technology, Prince Consort Road, 
Kensington SW7. at 7.00 p.m. 

Hull 
Unless otherwise stated, the meetings will 
be held at the George Hotel, Land of 
Green Ginger, Hull, at 6.30 p.m. 

Wednesday 28 January "The formulation 
and manufacture of emulsions for the paint 
industry" by Mr K. R. Geddes, Crown 
Decorative Products Ltd. to be held at 
Manchester Literary & Philosophical 
Society at 4.30 p.m. Student lecture. 

1975 
Thursday 25 September "North sea oil 
and gas-its effect on industry." Chairman's 
Evening. 

1975 
Fdday 3 October Annual DinnerIDance to 
be held at the Willerby Manor Hotel, 
Willerby, Nr. Hull. Thursday 16 October "The coatings industry 

in a changing world" by D r  H. Wittcoff, 
Prof. of Chemistry, University of Minnesota 
and Special Adviser to General Mills 
Chemical Inc. Afternoon Meeting: lecture 
commencing at 2.30 p.m. 

Friday 6 February "Smoke emission from 
polymer and paint films" by Mr K. A. 
Safe, Technical Service Manager, Paint 
and Building Industries, Vinyl Products 
Ltd., Woodcourt Hotel, Brooklands Road, 
Sale, at 6.30 p.m. 

Monday 6 October "Polyesters for boat 
building, tank storage and chemical 
engineering" by a speaker from Scott 
Bader Ltd. Joint meeting with the Institu- 
tion of Chemical Engineers at the Haven 
Inn, Barrow Haven, Lincs. Friday 24 October Ladies' Evening at the 

Piccadilly Hotel, London WI . Wednesday 11 February "Acrylic emulsions 
in decorative and industrial coatings" 
by Mr  J. H. Sparrow, Rohm & Haas (UK) 
Ltd. at Manchester Literary & Philoso- 
phical Society at 4.30 p.m. Student lecture. 

Monday 3 November "The factory inspector 
and industry: partnership is preferable to  
imposition" by R. V. Souter of HM 
Factory Inspectorate. 

Wednesday 19 November "Decoration of 
plastics"' One-day joint symposium with 
the Kent Sub-section of the Plastics and 
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Section Programmes for 1975-76 Session-Continued 

1976 Tuesday 14 October "Gloss emulsion 
paints" by Dr Faulkner of Rohm & Haas 

Thursday 29 January "Packaging testing for W K )  Limited. 
hazardous goods" by Mr C. Swinbank, 
Packaging Co-ordinator, ICI Ltd. 

Tuesday 11 November "Prospects for 
surface coating resins in the European 

Friday 6 February Buffet Dance at Great Market" by Mr  C. Martin of Amoco 
Fosters, Egham. Chemicals Europe. 

Thursday 26 February "Ink/paper relation- Friday 28 November Dinner and Dance 
ships" by Dr A. A. Gamble. Fishburn at the Crown Hotel, Harrogate. 
Printing Inks. 

Thursday 25 March ..Waxes, etc,. by a Tuesday 9 December "Aluminium co- 
speaker from Johnsons Wax. ordination complexes" by Mr J. H. W. 

Turner of Manchem Limited. 

Thursday 8 April Annual General Meeting 
and talk (to be announced). 1976 

Tuesday 13 January "Water based 
adhesives" by D r  K. Sellars of Harlow 
Chemical Company Ltd. 

West Ridina 

London Section 
Annual General Meeting 
The 37th Annual General Meeting of the 
Section was held on Friday 18 April 1975, 
at The Great Northern Hotel, Kings Cross. 

Before the meeting proceeded, Members 
stood in silence for one minute, as a 
tribute to Mr  L. 0. Kekwick, a past 
Chairman and Treasurer of the Section, 
who died recently after a long illness. 

In proposing the adoption of the annual 
report, Mr  H. C. Worsdall, the Section 
Honorary Secretary, made reference to 
the problems of finding suitable meeting 
places in London for technical meetings. 
He reported that the Southern Branch 
of the Section had been closed due to lack 
of support. However, an Ontario Branch 
of the London Section had been formed 
and a Steering Committee formed to run 
t h ~ s  Branch. The report was seconded by 
Mr M. Hess and adopted unanimously. 

Dr H. Hamburg presented the financial 
report and this was seconded by Mr  
Newnham and adopted unanimously. 

The election of Chairman and Officers 
then took place. Mr  R. H. E. Munn, the 
retiring Chairman, proposed Mr  J. Tooke- 
Kirbv as Section Chairman. This was - 
seconded by Mr  H. A. Hipwood and 

Tuesday 10 February "The role of pigment unanimously accepted. Mr  J. Tooke- 
Unless otherwise stated, all meetings will preparations in the surface coating in- Kirby made a short speech of thanks and 
be held at The Griffin Hotel, Boar Lane, dustry" by Mr  M. Cotton of Sandoz thanked Mr Munn for all his work and 
Leeds, commencing at 7.30 p.m. Products Limited. efforts for the Section over the past two 

years as Chairman and for five years as 
Secretarv. He also thanked Dr Hambure 

Thursday 4 
Tournament 
Harrogate. 

September The OCCA Golf 
at the Pannal Golf Course, 

Tuesday 9 March "Trade effluent control" 
by Mr D. A. Bailey of the Yorkshire 
Water Authority. 

who w& retiring as Treasurer after sevei 
years. Mr Tooke-Kirby presented both 
gentlemen with a small token from fellow 
committee members. Officers and Com- 
mittee Members were elected (listed at 
the front of this issue). 

Tuesday 13 April Annual General Meeting. 
Following the a buffet meal and 

Tuesday 9 September "Aspects of titanium film show were provided for members 
dioxide durability and accelerated weather- and their ladies. Three films were shown 
ing techniques" by a speaker from Laporte May Luncheon Lecture; dare and venue all dealing with Canada : Sheridan 
Limited. to be announced. Park, Hello Toronto and Ontario Today. 

Professional Grade 
Admission 
The following Ordinary Member was admitted as a Licentiate in 
the Professional Grade on 10 July: 

Kofi Ohene-Kwadade (General Overseas Section-Ghana.) 

Mr Ohene-Kwadade studied at the Polytechnic of the South 
Bank and obtained his Certificate in Surface Coatings Technology, 
following which he submitted a dissertation to the Professional 
Grade on "To study the suitability of some local raw materials 
as paint components". 

Mr  Ohene-Kwadade has now returned to Ghana where he will 
be taking up an appointment. 

Courses 
As well as the Polytechnic of the South Bank, various other colleges 
of further education are willing to help Registered Students and 
Ordinary Members of the Association with courses and the pre- 
paration of dissertations for submission in respect of Licentiate 
ship in the Technology of Surface Coatings (LTSC) and these 
include: 

East Ham College of Technology, High Street South, East Ham, 
London E6 4ER. 

Slough College of Technology, William Street, Slough, Bucks. 
John Dalton Faculty of Technology, Manchester Polytechnic, 

Chester Street, Manchester MI 5GD. 

Register of Members 
The following elections to membership have been approved by 
Council. The Section to which new members are attached is given 
in italics. 

Ordinary Members 

CARROLL, BRIAN, BSc, 40 Woodrow Crescent, Knowle, Solihull, 
West Midlands. (Midlands) 

CORRIE, WILLIAM TREVOR, ICl (Ireland) Ltd., 5-9 South Frederick 
Street, Dublin 2. (Irish) 

DAVIDSON, S. LEONARD, 42 Kemp Avenue, Fairhaven, NJ 07701, 
USA. (General Overseas) 

FARMER. BRIAN JOHN. Van Leer (SA) Ptv Ltd.. PO Box 559. . .  . 
Springs (South ~fricanj  

FRANK, DIETHARD, 5461 Verscheid, Waldbreifbacherster 29, 
West Germany. (General Overseas) 

GREEN, PETER NICHOLL, BSc, PhD, 8 Quickswood Drive, Woolton, 
Liverpool 25. (Manchesfer) 

HUGHES, ANTHONY HAROLD, BSC, 8 Moor Close, Radcliffe, 
Manchester M26 OQF. ( Manchester) 

LAMB, IAN, 46 Swartkops Crescent, Boorendal, Edenvale 1610. 
(South African) 

MARTIN, ANTHONY WILLIAM, Damar Coatings Ltd., PO Box 2030, 
Tauranga, New Zealand. (Auckland) 

MASTERS, LESLIE THOMAS, 129 Shrubcote, Tenterden, Kent. 
(London) 



He taught us a lot about hospital hygiene. 

you've only just come across.) 
Get in touch now, we'll be 

pleased to help you.Contact: 
Mastics Division, CIBA-GEIGY 

(UK) Limited, Duxford, Cambridge 
CB2 4QA. 

Or ringSawston(02203) 2121. 

A pig needs extra help when it 
comes to keepingclean. 

Like a harciwcaring, chemically- 
resistant paint for his sty. 

An Araldite based solvent-free 
coating. 

The same paint that helps 
hospitals keep high standards of 
hygiene. 

Araldite is your first choice if 
you need toclghness.Or durability. 

Or long tern1 corrosion resistance. 
In our time, we've developed 

paint resins for everything from 
ships to gasholders. Car bodies to 
sewage treatment tanks. 

And we'll help you get exactly 
the resin you need. By working 
closely with you till we're all happy 
with the result. 

(That's if our backroom boys 
haven't already solved the problem 

ARALDITE' 
CIBA-GEIGY 
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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 £2.50 per cm. Advertisements for Situations Wanted are charged at 60p 
per line. A box number is charged at 50p. They should be sent to the Director.& Secretary, Oil & Colour Chemists' Association. 

Priory House, 967 Harrow Road, Wembley, M~ddlesex HA0 2SF 

GENERAL 

Licensing arrangements wanted 
CANADA 

A group of Canadian manufacturers will be in the UKfrom 13-25 September 1975 seeking machin- 
ery, equipment, controls, processes and techniques, and so forth for manufacture under licence 

Items which the Canadian manufacturers will want to discuss include: 
Resins for the printing industry. 
Products of new technology engineered for the petroleum, petrochemical, power and process 

Materials handling equipment. 
Filter presses, pumps and equipment; in particular continuous belt-type filter presses and 
vacuum filters. Pollution control and treatment equipment. 
Organisations wishing to meet the Canadian manufacturers should reply indicating their area 
of interest and enclosing two sets of their descriptive literature, and should write to the Director 
&Secretary of the Oil & Colour Chemists' Association at the address below, indicating names 
of any companies or persons to whom they would not  wish the information to be forwarded. 
Reply in the first instance to: 

O I L  A N D  COLOUR CHEMISTS'  A S S O C I A T I O N  
Priory House, 
967 Harrow Road, Wembley, 
Middlesex H A 0  2SF England 
Te lex :  922670 (OCCA Wembley) 

SITUATIONS VACANT 

i i The Chemical Coatings Resin department of Union Carbide's Chemical and Plastics Labora- 
tory at Versoix, Switzerland, seeks a 

Paint-Polymer Technologist 
The vacancy requires a person holding a university degree in chemistry or the equivalent and 
having at least four years' experience in the development or technical service side of the indus- 
trial surface coatings technology. 
The job involves developing application technology based upon Union Carbide's resins and 
intermediates for the coatings industry. 
After a short period of training, the selected candidate should be capable of working inde- 
pendently on assigned projects and should, in addition, be willing to travel to customers all 
over Europe to provide technical advice and to present the technology we have developed. 
In addition, a good command of English is essential and knowledge of other European languages 
is desirable. 
If you are interested, please send your detailed curriculum vitae with recent photograph to 

UNION CARBIDE EUROPE S.A. 
Mr  W. Buchi, Personnel Manager 
5, rue Pedro-Meylan 
1211 Geneva 17 
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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  

SITUATIONS WANTED SITUATIONS WANTED FOR SALE 

overseas seeks challenging position 
with paint company in UK or over- 
seas. Wide experience in formulation. 
testing and manufacture of decorative, 
industrial,automotiveandmarinepaints. 
Box No. 407. 

Indian, 33 years, working in USA. 
Broad experience in paint, printing 
ink formulation. Knowledge of G.C. 
and I.R. Also, emulsion and acrylic 
solution polymer experience. Looking 
for an opening in India or other parts 
of Asia. Box No. 410. 

SI  rUATlONS VACANT 

CHEMISTS 
AUTOMOTIVE FINISHES 

Port Elizabeth - South Africa 
Our client, Plascon Evans Paints (TvI) 
Limited, is one  of t h e  largest paint manu- 
facturing concerns in South Africa and have 
vacancies a t  their Automotive Branch in 
t h e  large coastal town of Port Elizabeth. 

They a re  seeking qualified Chemists with 
e x ~ e r i e n c e  in Automotive Finishesfor 
assembly plants. 

Promotion prospects a re  excellent and they 
offer a rewarding salary, generous annual 
bonus, shares scheme, pension &medical 
aids funds, etc. 

Interviews will b e  held in London but write 
in t h e  first instance aivina full details of 
a g e  and e ~ ~ e r i e n c e : ~ u o G n ~  Ref: RA/P3 
t o  t h e  Managing Director. 

for years 1938-1966 available. Please 
phone offers to Mr. Sewell, 01-554 
6461. 

Postans Limited 

have the following vacancies in their Laboratories: 

Senior Technologist 

Applicants should possess either City and Guilds in 
Paint Technology or H.N.C. in Chemistry and have 
had several years' experience in the formulation of 
general industrial paint products and should be 
capable of working with a minimum of supervision. 

It is unlikely that candidates under 25 years of age 
would have gained sufficiently wide experience. 

Salary: Senior Technologist c £3000 

Paint Technologist 

Applicants must have had previous experience of 
working in a Paint Laboratory. 

Salary: Paint Technologist c £2300 

Applications in writing to: 

I. Llewellyn 
Technical Manager 
Postans Limited, 
95 Aston Church Road, 
Birmingham 8 7  5RQ 

Papers given at the Association's Conference 17-21 june under OCC A 'ON FEREN CE the title "The performance of surface coatings--does the reality 
match the theory?" will be published with discussions in the 
Jorrrtral later this year, starting in September. 

fdvpkl There are, however, a few spare copies of the bound preprints 
now available, and these may be purchased by those not able to 
attend the Conference at £10.00 per copy (Prepayment only to 

17-21 JUNE 1975 Oil and Colour Chemists' Association, Priory House, 967 
Harrow Road, Wembley, Middlesex HA0 ZSF, England). 
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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  I 
SITUATIONS VACANT 

I I I 
WE ARE: 

The parent company of a young International 
Group based in urban Lanarkshire, manufactur- 
ing a successful range of paints and specialist 
surface coatings for application to masonry or 
structural steelwork. 

WE OFFER: 
membership of a young team of executives, 
each enthusiastically co-operative and crisply 
efficient in his own sphere. 
Modern laboratory and works premises and 
equipment. 
Attractive starting salary, bonuses, pension 
and life assurance. Four weeks' holiday per 
annum. 
JOB SATISFACTION AND FREEDOM TO 
BE EFFECTIVE 

WE NEED: 

a SENIOR PAINT CHEMIST 
CHIEF CHEMIST/TECHNICAL 
MANAGER DESIGNATE 
having appropriate academic qualifications and 
the wide practical experience of all aspects of 
paint formulation and manufacture to enable 
him to rapidly assimilate the needs of the group 
and take full control of our technical operations. 
A MAN WHO CAN GROW WITH US AND 
THE JOB 

THE JOB: 
offers much scope for originality. Imagination, 
and progressive advancement. May ideally suit 
ambitious chemist whose promotion is presently 
blocked. 
Write in confidence, stating qualifications and 
experience, quoting ref. 72, to Managing Director. 
Box No. 411. 
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placed depots 
will take good 
care of you 

Large scale o r  small scale: 

whatever you need is available now f r om Samuel 
Banner w i th  fast and friendly service. Latest, 1 comprehensive product l i s t  w i th  full specifications 
on request. W r i t e  o r  phone. 



print in practice 

r 

Metchim's have been printers for over 100 years. 
Today, in the heart of Westminster, in the shadow 
of Big Ben, our modern automatic presses pro- 
duce vast quantities of high-class printed matter, 
day and night, in  our 12,000 square feet factory. 

M E T C H I M  & S O N  L T D  

SYNTHETIC ESTERS 

TECHNICAL FATTY OlLS 
SPERM, FISH, NEATSFOOT AND LARD OlLS 

HIGHGATE AND JOB LIMITED 
35 REGENT ROAD, LIVERPOOL L5 9TB 

Phone: 051-207 0447 
MURRAY STREET, PAISLEY Phone: 041-889 3207 

G E N E R A L ,  C O L O U R  A N D  P E R I O D I C A L  P R I N T E R S  

i 

8 S T O R E Y ' S  GATE,  W E S T M I N S T E R  S W l P  3 A T  
T e l e p h o n e :  0 1 - 8 3 9  2 1 2 5  ( 4  l i n e s )  

Printed in England by Mctchim & Son Ltd., 8 Storey's Gate, Wutminater. London SWlP 3AT. 



The r for 1976, designed I 
draw11 tu the heavy participation oy exnlolra 
all the previous Association annual Exhibitio 

s the theme of the last two E itions-in which attention was 
la vlslrors from overseas-by showing the target for 1976 as London, where 
we been held. 

--.... --. - AND RE1Lm.m. m mIIS C O L r v N  FOR A COP I vr I n c  11. r u  I r J R  TO C A ~ I D I  I 

To: Director6 Secretary. Oil 6 Colour Chemists' Association, Priory House,967 Harrow Road, Wembley, Mil ex HAO2SF ENGLAND 
Telephone 01-908 1088 Telex 922670 (OCCA WEMBLEY) - : . , 

We are Interested in  exhibiting at OCCA-28 (23-26 March 1976, Alexandra Palace, tk$!td. Ple 
Invitation to  Exhibit. 

.. . . . . . . .. . . . . . . . . . . . 
BLOCK LETTERS PLEASE' 

'$g ,:iiy;;g%EJi-&gi ;,Fg3->%.>( :?:3z!5?.7 
,kn >.. 4 . @ 9 , -, +=,+ ,.>?;,?..-. < 
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