
- - ---- - 
v - 

/vol. 65 No. 12 JOCCAB 65(12)431-466 (19821 December 1982 
I 

OCCA 
CONFERENCE 

York, England 

15-1 8 June 1983 

"The efficient use 
of surface 
coatings" 

Programmes and 
registration forms have 
been enclosed in  ~ o p i e s  
of this issue sent to  
members of the United 
Kingdom, Irish and 
General Overseas 

Nonmembers wishing 
t o  receive a programme 
and registration form 
should circle 199 on the 
Reader Enquiry Form at 
the back of the Journal. 

ulation including manu- 

Soasion II 
The use of computers and 
other advanced techniques in 
surface coatings 

Sodon Ill 
Maintenance of quality and 
prediction of performance 

Souion IV 
The efficient use of coatings 

, application 
(See Pege 451 for funher details) Guil 
I 

Stability and flocculation in a latex paint. Part 1: the influence of 
dispersants on particle stability 

I M. J. Jeycock and G. J. Kayem 1 
Organosilanes as adhesion promoters for organic coatings, Part 2: 
silanes in the paints 

P. Walker . I 

The future.of the refiiskqg industry - - A. D. White 
I 

Indexes for 1992: Authors, Keyworc+' and Subjects 

List of Professional ~rade&mbers 

Journal of the Oil & Colour Chemists' Association 

Priory House, 967 Harrow Road, Wembley, Middlesex, HA0 2SF England 
.- 



OCCA EXHIBITION 

IMPORTANT * * * ANNOUNCEMENT 
***  

Council has decided not to hold an 
exhibition in Spring 1983. 

Information regarding plans for 
future exhibitions will be announced 
as soon as possible. 

COUNTER 

"SONIC CL" is a new Chemiluminescence 
Counter used to detect ultraweak 
chemiluminescence (1 0-l5 W - 30 

Photons/s) in untreated specimens. It is being 
used to estimate deterioration of polymers, 

rubber, plastics, paints and others. 

DR. KUBELIK Co. 
D-7500 Karlsruhe 41 

Telex: 7825303 (KUB D) 
F. R. Germany 

KONIGIPERSOZ LANGGUTH 
PENDULUM AUTOMATIC 
HARDNESS SPRAY UNIT 
TESTER 

SPIRAL ROD 
WOLFF APPLICATORS 
WILBORN 
PENCIL SCRUB AND 

ABRASION HARDNESS 
TESTERS TESTER 

MULTICATOR ~ ~ ~ ~ ~ ~ , " , ~ E R  
apljcator for 
a ~ ~ l v ~ n q  any I I I ~  I meters 

SALT SPRAY 
APPARATUS 

VISCOMETERS 

WET AND DRY 
FILM 
THICKNESS 
GAUGES 

HEGMAN 
GRINDOMETER 1 

I cohrimeter I 
. . . and more than 100 other instruments. I I 

11 Erichsen ex~erience - Pearson Panke service. I[ 
I ihe  expert combination. 
L --- . .- - - P€z 

Reaaer Enquiry Service No. 189 Reuder Enquiry Service No. 218 



DECEMBER 1 

JOURNAL of the 
OIL AND COLOUR CHEMISTS' ASSOCIATION 
Hon. Editor: D. S. Newton, AMCr, 

CGIA, FICorrT. FIMF, FTSC 

Publications Committee: 

S; Bahri 
T. A. Banfield, PhD, DIC, ARCS, FICorrT, 

FTSC 
J. R. Bourne, FTSC 
B. A. Canterford, ATSC 
H. J. Clarke, FTSC 
J. Coy, PhD 
C. N. Finlay, ATSC 
S. R. Finn, BSc, CChem, FRSC, FTSC 
V. H. Furuhjelm, FTSC 
B. F. Gilliam, ATSC 
A. Macdonald, ATSC 
D. V. Maltman 
P. Marples. ATSC 
I. Maugham 
D. J. Morris 
P. W. Munn, BSc, CChem, MRSC, AMBlM 
B. E. Myatt 
R. H. Philbrick 
T. W. Slinn. BSc, FTSC 
R. C. Somerville 
R. Stephens 
J. R. Taylor, BSc, CChem, FRSC, FTSC 
G. Warman, FPlSA 
F. 0. Windsor, ATSC 
Editorial corespondence should be 
addressed to the Hon. Editor, JOCCA, 
Oil and Colour Chemists' Association 
at the address below. 

General correspondence should be 
addressed to: 

I?. H. Hamblin, MA. FCIS, 
Director & Secretary, 
Oil and Colour Chemists Association 
at the address below. 

Tel: 01-908 1086 
Telex: 922670 (OCCA G )  
Telegrams: OCCA Wembley 

Assistant Editor: D. N. Buddles, BSc 

Annual subscription to non-members: 
f50.00 ($1 lo), post free by surface mail, 
payable in advance. 

Single copies €5.00 ($12). post free by 
surface mail, payable in advance. 

e Cqyright 1982 ml 
ISSN 0030-1 337 

Contents Vol. 65 No. 12 December 1982 

Transactions and Communications 

Stability and flocculation in a latex paint. Part 1: the 
. . . . . . . . . . . .  influence of dispersants on particle stability 4 3  1 

M. J. Jaycock and G. J. Kayem 

Organosilanes as adhesion promoters for organic 
. . . . . . . . . . . . . . . . . .  coatings. Part 2: silanes in the paints 4 3 6  

P. Walker 

The future of the refinishing industry . . . . . . . . . . . . . . . . . .  4 4 4  
A. D. White 

News . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 4 8  

. . . . . . . . . . . . . . . . . . . . . . . . .  Association Conference 1983 4 5  1 

OCCANews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 2  

BSlNews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 4  

Professional Grade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455  

Association notices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 8  

Indexes-Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 9  
Keywords . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 6 0  
Subjects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 6 3  

O I L  A N D  C O L O U R  C H E M I S T S '  A S S O C I A T I O N  
Priory House, 967 Harrow Road, Wembley, Middlesex, HA0 ZSF England 

7 k  H m *  E&a, the Coladl m d  nd Oil Md Cdan Chemins' A&M & m m q  m i h ' C ! s  fw ~'nimr erpxartd by mmspikhu a wI&fon m ihir 
JounmL 7 k m u m r s o / r k J ~ a r . m p r i g r M d ~ m m I . r p a 6 u p T m ~ a n d ~ ~ , m f i U w m p u r , m r v / i n t b e c 6 r ~ f m n n d H a w r r w E m b r  



11 JOCCA 

leanup with KRRKHER COBS 
11 K'a'rcher high pressure. also ensures that  manufacturers keep abreast 
leaning equipment. The most of Health and Safety regulations, particularly 
posits on Mobile Vessels, where caustic chemicals and other dangerous 
1.B.c.'~. Tote Bins and Pote substances are utlllsed. 

lngs a n  achleved by efflclent systems from K'a'rcher. 

6- Maln fllter 
7 -  3 way valve 

Clrculatlon-operation- 

9-Clean solvent 

12- Deflector 

Cleaning Machinery f o r  t h e  Pa in t ,  
Ink,  a n d  Adhesive Indus t r ies  Uni t  34 Heathfield.  S t a  
Alfred Kiircher GmbH & Co., Milton Keynes 
D.7057 WinnendenlWiirtt, Tel: Milton Keynes  (0908) 313186 
West  Germany Telex: 825663 

Reader Enquiry Service No. 108 

AT YOUR SERVICE to develop finer, more durable products 

The fast, economical weather  tes ts  of 
SUB-TROPICALTESTING SERVICE, INC 

established 1929 

Sub-Tropical Testing Service is known and utilised world wide 

Sub-Tropical Testing gives fastest Natural Weather tests available for * paints * chemical coatings * plastics * textiles * fabrics * related products * 
Wir waren die ersten, welche einen Priifdienst dieser Art fiir Lacke. Kunststoffe, chernische Beschichtungen. 
StolTe und Gewebe aller Art. Farbstoffe und verwandte Erzeugnisse in den U.S. moglich rnachten. 
Mr. C. Hubbard Davis, Founder, Sub-Tropical Testing Service. Inc. (1904-1977) Phones.(305) 233-5341 
P.O. Box 560876,  8 2 9 0  S.W. 120th Street. Miami. Florida, U.S.A. 33 1 5 6  Cable. SUBTROPIK. Miami 

Reader Enquiry Service N;. 117 



I.  Oil Col. Ckm. Assoe., 1982, 65, 431-435 

Stability and flocculation in a latex paint. Part 1 : 
the influence of dispersants on particle 
stability* 
By M. J. Jaycock? and G. J. KayernS 

Chemistw Department, University of Technology, Loughborough, Leicestershire LEI 1 3TU. England 

Summary 

A fundamental investigation of the colloidal stability of particles pigment component, the pigment dispersant had a detrimental 
in a charge stabilised water-based latex paint produced some effect on latex stability and caused latex flocculation at fairly 
surprising results regarding the influences of the dispersants. It low concentrations. Although SDS generally improved 
was found that while both the pigment and latex dispersants - significantly the stability of the latex, it was found to be capable 
sodium hexametaphosphate (SHMP), and sodium dodecyl of dissolving the latex when conditions permitted micelle 
sulfate (SDS) respectively - improved the stability of the formation. 

Keywords 

Types and classes of coatings and allied products Processes and methods primarily associated with 

latex coating manufacturing or synthesis 

Raw materials for coatings flocculation 

surjhce active and rheological agents 

dispersing agent 

Stabilit6 et floculation dam una paintura6mulsion. 1: L'influeme d w  agents de dispersion sur lea stabilii6 
pigmentaire 

Resume 

Une investigation fondamentale de la stabiiite colloidale de stabilite de la fraction pigmentaire, on a trouve que I'agent de 
particules dans une peinture-imulsion a base de I'eau et ou la dispersion de pigment exercait une influence nuisible sur la 
charge electrique a bte stabilik, mettait en evidence certains stabilite du latex et mime aux concentrations assez faibles, 
rkultats inattendus a I'egard de I'influence qu'exercaient les provoquait la floculation du latex. Quoique le SDS augmentait 
agents de dispersion. Bien que tous les deux agents de disper- sensiblemmt la stabilite du latex, on a trouve qu'il btait capable 
sion, sodium hexambtaphosphate (SMHP) pour le pigment et de dissoudre le latex oti les conditions favorisaient la formation 
sodium dodecyle sulphate (SDS) pour le latex augmentaient la de micelles. 

S t a b i l i  und Aokulation in ainer btexfarba. 1: Der Eintluu der Dispargiannlttd auf die TailchwtabilitM 

Zusammenfassung 

Eiige iibenaschende Resultate wurden, hinsichtlich des Pigmmtstabiiitiit verbessert, wirkte das Pigmentdispergiermittel 
Dispergiermitteleinflusses, von einer grundliegenden einen schiidlichen Einfluss auf die Latexstabilitat und 
Untersuchung der kolloidalen Stabiitiit der in einer Aufladung vemrsachte zu etwa niedrigen Konzentration Latexflokulation. 
stabilisierten wiissrigen Latexfarbe liegenden Teilchen Wahrend im allgemeine das SDS die Latexstabilitat bedeutsam 
hervorgebracht. Es wurde gefunden, dass obwohl das Pigment- verbessert, befand man, dass es f&ig war, wenn die Bed- 
und auch das Latexdispergiermittel, bzw. Natriumhexameta- ingungen die Micellenbildung erlaubten, das Latex zu h e n .  
phosphate (SHMP) und Natriumdodezylsulfat (SDS), die 

Introduction stability during storage a s  well a s  part~cle flocculation 
during the drying of a latex paint. 

~ - 

Rqis, 13-12.21 
In spite of the realisation of the importance of colloid 

This paper and part 2 t o  follow derive from a project chemistry in latex paint formulation, there has been a s  yet 
undertaken to  determine the factors affecting particle no integrated, fundamental colloid chemical investigation 

*Paper presented to the Newcastle Section on 8 January 1981 ?To whom correspondence should be addressed 
§Present address: Faculty of Science and Technology, University of Gezira, Wad Medani, Sudan 
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of latex paints. Publications on the individual colloidal 
behaviour of pigment or latex are abundant in the 
literature (e.g. references 1 and 21), yet few of these 
involve systems used commercially. It appears to be 
usually assumed that since the pigment dispersant is 
negatively charged, it will have negligible influence on the 
stability of a negatively charged latex. We wish in this 
paper to question that assumption. 

In order to perform such a study it was necessary to 
choose a model system and appropriate experimental 
techniques. Given the present state of knowledge in colloid 
chemistry, it was decided to study a charge stabilised 
emulsion paint system. 

The system selected consisted of a vinyl acetate 
homopolymer (PVAc) latex with sodium dodecylsulfate 
(SDS) as its dispersant, and an alumina surface treated 
ritule pigment (AT-rutile) whose dispersant was sodium 
hexametaphosphate (SHMP). The experimental methods 
used were electrophoretic mobility measurements and 
adsorption studies, which have both been extensively 
described and discussed elsewhere-'-6. Only those aspects 
related to stability and flocculation will be considered in 
this paper. 

Theoretical 

The stability of a colloidal dispersion with respect to 
flocculation is indicated by the magnitude of the stability 
ratio, W. This describes the bi-particulate interaction 
leading to aggregation and is given approximately by: 

Where R is the particle radius, H the perpendicular 
distance between the two interacting particle surfaces, k is 
Boltzmann's constant, T the absolute temperature, and V, 
the total potential energy of interaction between the 
particles. By the Derjaguin-Landau-Verwey-Overbeek 
(DLVO) theory7, VT is a summation of V, the repulsive 
electrostatic energy arising from double-layer interaction, 
and VA, the attractive energy deriving from van der Waals 
forces, being dependent upon the nature of the interacting 
particles only. 

From equations (I) and (2) at low electrolyte con- 
centrations where V, can be safely assumed to be 
constant, it is clear that W increases as V R  increases, so 
that a rise or fall in VR implies a rise or fall in stability. 
Effectively any experimental method that makes it 
possible to determine changes in VR by measurement of 
zeta potential (electrokinetic potential), 5, will allow 
qualitative and maybe semi-quantitative assessment of 
changes in stability. 

The theories of the electrical double layer as enunciated 
in the works of Helmholtz" Gouy9, Chapmanlo and later 
modified by Stern", allow assignment of two potentials in 
the double-layer around a charged particle, viz: yo the 
surface (wall) potential, and yd the Stern plane potential. 

By means of a technique such as micro-electrophoresis, 
which measures the particle electrophoretic mobility, U, it 

is possible to calculate 5 exactly. If the assumption is made 
that the shipping plane in the electrophoretic 
measurements is the same as that for particle collision, 
then the 6 potential may be used in VR calculations. It is 
also probable that the 5 potential is nearly the same as yd. 
The 5 potential can, in many cases, be evaluated from the 
HenryI2 equation, which for non-conducting particles is: 

Where q is the solution viscosity, E the dielectric constant, 
and ~(KR)  is the Henry term dependent on the ionic 
strength which determines the Debye-Hiichel parameter, 
K. In Equation (3), 5 will rise or fall with U at constant 
ionic strength. Using Equation (3) permits estimates of 5 
to be made and hence predictions of stability. 

Experimental 

Reagents 

The water used was triple distilled, and the pH was 
adjusted by the addition of AR grade ammonium 
hydroxide. 

The SDS was supplied by Cambrian Chemicals Ltd and 
although of technical grade it was found to be of very high 
purity as determined by surface tension measurement and 
methylene blue titration. The critical micelle concentration 
(cmc) was 8.03 x 10-3 mol dm-] at 25.0 t O.Z°C. It was 
used without further purification. 

The polyphosphate (SHMP) was obtained from BDH 
C_hemicals Ltd and was found to have a molecular weight, 
M, of 2.02 x lo1 by viscometry in aqueous sodium 
bromide solution, using the method described by Strauss 
et all1. The concentrations of SHMP quoted in this paper 
were calculated on the assumptionthat the corresponding 
number average molecular weight, M,, is 1700. 

Materials 

Pigment The pigment was an alumina surface treated 
rutile (AT-rutile) supplied by courtesy of BTP Tioxide Ltd. 
This pigment had a surface area of approximately 
15.6 m2 g-I as measured by the nitrogen BET method. The 
mean particle diameter was 0.25 f 0.03 pm as found by 
transmission electron microscopy and 0.28 pm by X-ray 
sedimentation; the latter measurement was determined by 
BTP Tioxide Ltd Central Laboratories. 

Latex PVAc latex was prepared in the laboratory by 
seeded emulsion polymerisation of vinyl acetate monomer 
supplied by courtesy of Dr E. L. Zichy of ICI Ltd, using 
SDS as the emulsifier and AR grade ammonium persulfate 
and sodium metabisulfite as initiator6. The undiluted latex 
was 40 per cent wtlwt in concentration. The particle 
diameter was determined by transmission electron 
microscopy to be 0.26 t 0.02 pm. For the purpose of the 
investigations described hereafter, this latex was dialysed 
exhaustively against distilled water until a constant pH 
and conductance were attained (12 days). Conductimetric 
titration of the ion exchanged PVAc latex indicated the 
presence of strong and weak acid surface groups which 
were attributed to sulfate (SOJ, sulfonate (S0,7 and 
carboxyl (C0,-) groups5. The number average molecular 
weight of the polymer was 1 x lo6. 
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Experimental methods 

Electrophoretic mobility measurements Mobility measure- 
ments were performed by means of a carefully 
standardised14 Pen Kem Inc. Laser Zee Meter (Model 
400 A). Investigations were carried out on the pigment 
(AT-rutile) and latex (PVAc) as a function of the 
concentration of the individual dispersants and also in 
mixed dispersant systems. Whenever mixed dispersant 
systems were used, the solid (latex or pigment) was first 
dispersed in its "normal" dispersant before adding the 
other ("antagonist") dispersant. Full details of these 
experiments are available elsewhere3-s.14 Mobility 
measurements were also performed on the pigment and 
latex dispersions as a function of time. 

The pigment dispersions for electrophoretic measure- 
ments were made by dispersing 0.05 g ultrasonically in 
75 cm3 of dispersant solution at pH 8 using a 19 mm 
titanium probe at 20 kHz and 60 pm amplitude for 5 
minutes. The resulting dispersion was transferred to a 
1 dm3 volumetric flask and addition solutions and/or 
water added to make the final volume 1 dm3 and the pH 
8.00 + 0.05. 

Results  a n d  discussion 

Refs, 3.5 

Effect of dispersants on pigment and latex stability 

The electrophoretic mobilities of AT-rutile and PVAc 
latex as a function of the individual dispersant concentra- 
tions are shown in figures 1 and 2. In each figure the point 
corresponding to  zero dispersant concentration 
corresponds to the mobility, U, of the material at pH 
8.00 + 0.05 in the absence of dispersants. In the assess- 
ment of the effect of each dispersant it is worth noting that 
for the polyphosphate (SHMP) an equilibrium concentra- 
tion of approximately 6 x 104 mol dm-3 corresponds to 
about 1 per cent wt/wt SHMP based on AT-rutile 
(pigment) weight, while for SDS, 1 x 10-3 mol dm-, is 
equivalent to I per cent wtlwt based on PVAc latex 
weight. The foregoing concentration values were arrived at 
by using experimental adsorption isotherms published 
elsewhere3.5. 

In Figure 1 it can be seen that the electrophoretic 
mobility of AT-rutile pigment is negative and generally, 
when the dispersant concentration is less than 1 per cent 
wt/wt (the maximum usually tolerated in an emulsion 
paint), the effect of SHMP and SDS is to make the 
mobility more negative. Therefore, it can be said that both 
SHMP and SDS improve the stability of the AT-rutile 
pigment. This improvement in stability arises from the 
specific adsorption of SHMP or SDS by the pigment. 

In Figure 2, the effects of SDS and SHMP on the 
mobility of PVAc latex are seen to be opposite. Increases 
in SDS make the mobility of the latex more negative, 
whereas SHMP causes the opposite effect. Hence, SDS 
improves the stability of the PVAc latex while SHMP 
decreases it. In fact SHMP is so detrimental to the 
stability of the latex system that in the absence of SDS the 
latex flocculates rapidly when the SHMP concentration 
exceeds 2 x 10" rnol dm-3. This rapid drop in the mobility 
of the latex could be due to adsorption of sodium ions into 
the inner region of the double-layer (Stern layer) of the 
latexlsolution interface together with the effect of the rapid 

o SDS 
a SHMP 

o''' 10-5 
n I I I I I 

10-3 10- 1 
DISPERSANT CONCENTRATION (rnol drn-j) 

Figure 1. The mobility of ATntile as a function of dispersant 
concentration at pH 8.00 f 0.05 and 25.0 f O.Z°C 

LATEX - I SOLUBILIZED 

o SDS 
n SHMP 

I I I I 
lo-' 

DISPERSANT CONCENTRATION (mol dm?) 

Figure 2. The mobility of PVAc latex as a Function of dispersant 
concentration at pH 8.00 f 0.05 and 25.0 f O.Z°C 

increase in K. Further inspection of Figure 2 shows that 
although SDS improves latex stability it does not do so 
throughout the concentration range; and when the con- 
centration of SDS exceeds the cmc which is at 8 x 10-3 
mol dm-$ the SDS tends to dissolve the latex. Solubilisa- 
tion of the latex was evidenced by the observation that the 
latex dispersion became transparent without any floccula- 
tion or sedimentation taking place. Thus the influence of 
SDS on the stability of the PVAc latex is favourable only 
if precautions are taken to keep the equilibrium concentra- 
tion of SDS below the cmc. Some 5 potential values 
calculated from electrophoretic mobility values using 
Equation (3) are shown in Table 1. For particles having 
the same sign of potential, a 6 potential value of 25/rnV is 
usually sufficient to ensure adequate stability at low ionic 
strength. 

Since in our model latex paint system SDS is the 
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o AT-RUTILE PRESTABILISED IN SHMP (FINAL 
CONCENTRATION 5 ~ 1 0 - ~  mol dm-3) WITH 
SDS AS THE 'ZNTAGONIST" 

o PVAc LATEX PRESTABILISED IN SDS (FINAL 

-6 t CONCENTRATION 5x101 mol dm-3) WITH 
SHMP AS THE 'ZNTAGONIST" 

I 
- 

LATEX FLOCCULATED 

I I I I 
r 0-' 

(ANTAGONIST' DISPERSANT CONCENTRATION (mol dm-3) 

Figure 3. The mobility of pigment and latex pre-stabilised in 
their "normal" dispersants as a function of "antagonist" 
dispersant concentration at pH 8.00 f 0.05 and 25.0 + O.Z°C 

5 I o SHMP ONLY 

-l t A SHMP/SDS CONCENTRATION 
RATIO - 1 : 2 

0 L  ,;4 1 b3 I lo-* I 1 0-' I 
TOTAL DISPERSANT CONCENTRATION (rnol 

Figure 4. The mobility of AT-mtile in mixed dispersant solutions 
at fixed ratios of SHMP to SDS concentrations at pH 

8.00 + 0.05 and 25.0 2 0.Z0C 

Table I 
Some converted 6 potential. values for AT-rulile As far as mobilities of pigments in mixed dispersants 

and PVAc latex are concerned it is worthwhile to consider the following 
two separate series of experiments: 

AT-rutile 
(pH 8.00 + 0.05,25.0 + O.Z°C) 

SDS concentration Mobility 6 potential 
(m mol dm-3) (mzs-1 v-1 x 10-8) (mv) 

PVA latex 
(pH 8.00 k 0.05,25.0 + 0.2'C) 

SDS concentration Mobility 6 potential 
(m mol d m 3  (mzs-1 v-1 x 10-0) (mv) 

"normal" dispersant of the latex, SDS can be regarded as 
the "antagonist" dispersant with respect to the pigment 
(AT-futile), and conversely SHMP being the "normal" 
dispersant of the pigment it is the "antagonist" dispersant 
with respect to the latex. 

The electrophoretic mobilities of the latex and the 
pigment in mixed dispersant solutions, that is, solutions 
containing the "normal" as well as the "antagonist" 
dispersants, are shown in Figure 3. It is important to 
remember that in all cases the pigment or latex was first 
dispersed in'its "normal" dispersant before the addition of 
the "antagonist" dispersant. 

1. Mobilities of pigments and latex in solutions where the 
concentration of the "normal" dispersant is constant 
while the "antagonist" dispersant concentration is 
varied. 

2. Mobilities of pigment and latex in solutions where the 
ratio of the "normal" to the "antagonist" dispersant is 
constant but the total dispersant concentration is 
varied. 

Mobility curves for case 1 above are shown in Figure 3 for 
both the pigment and the latex. The chosen concentration 
of "normal" dispersant for the pre-stabilisation of pigment 
or latex was that which gave the maximum mobility for 
the minimum amount of dispersant (5 x 10-5 
mol dm-, SHMP for pigment, and 5 x 1 0 4  mol dm-3SDS 
for latex). It is evident in Figure 3 that the mobility of the 
PVAc is very sensitive to SHMP because in spite of pre- 
stabilisation with SDS, the latex is flocculated when the 
SHMP concentration exceeds 2 x 10-3mol dm-? On the 
other hand, the mobility and hence the stability of the 
pigment is only negligibly affected by SDS when it is pre- 
stabilised with SHMP. 

Figures 4 and 5 show the influence of total dispersant 
concentration on the mobility of pigment and latex in 
mixed solutions at constant ratios of "normal" to 
"antagonist" dispersants. In Figure 4, the presence of SDS 
has a very small effect on the mobility of the pigment. In 
Figure 5 it can be seen that when the ratio of SDS to 
SHMP is constant, the PVAc latex is not flocculated by 
ratios shown in the Figure. This is because, since the 
mobility is related to the 5 potential, the potential lowering 
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SOLUBILIZED P 

SDS only 
SDS/SHMP CONCENTRATION 
RATIOZI :1 
SDS/SHMP CONCENTRATION 
RATIO=P:l 

"41 - 4  ,;3 

TOTAL DISPERSANT CONCENTRATION (mol dm-3) 
Figure 5. The mobility of PVAc latex in mixed dispersant solu- 
tions at tixed ratios of SDS to SHMP concentrations at pH 

8.00 ? 0.05 and 25.0 ? 0.Z0C 

effects of SHMP are counterbalanced by potential raising 
effects of SDS. SHMP also lowers the SDS concentration 
at which latex solubilisation occurs. This is because 
SHMP lowers the cmc of SDS giving rise to the presence 
of micelles, which are responsible for the phenomenon of 
solubilisation, at lower concentrations than in the case of 
SDS alone. 

The results reported above show that SHMP tends to 
flocculate the PVAc latex while SDS solubilises the latex. 
Therefore, for good paint storage stability the SHMP con- 
centration should be kept as low as pigment stability will 
allow, while the concentration of SDS has to be low 
enough to  avoid adsorbed SDS problems with the latex. 
The mobility variations of the latex with time are shown in 
Figure 6. The preceding considerations suggest that one of 
the sources of instability in an emulsion paint is the 
progressive hydrolysis of the ionic groups on the latex. In 
fact in the presence of SHMP, hydrolysis would render the 
latex even more sensitive to flocculation. 
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Figure 6. The moblity of diluted PVAc latex as a function of 

storage time at pH 8.00 f 0.05 and 25.0 + O.Z°C 
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Organosilanes as adhesion promoters for 
organic coatings. Part 2: silanes in the paints 
By P. Walker 

Atomic Weapons Research Establishment, Building 5843, Aldermaston, Reading RG7 4PR. England 

Summary 

Organosilanes of the general formula R-Si(OR1), have been weight and produce major improvements in the initial, wet and 
examined as adhesion promoters for two-pack urethane and recovered bond strengths. Improvements in the bond strengths 
epoxide paints on aluminium and mild steel substrates when after exposure to other hostile environments were observed. 
incorporated into the paints prior to application. The silanes are Long-term storage tests have shown the improvements to be 
effective at concentrations between 0.1 and 0.6 per cent by maintained over a period of two years. 

Keywords 

Types and classes of coatings and allied products 

epoxy coating 
urethane finish 

Properties, characteristics and conditions primarily 
associated with 
dried or cured films 

adhesion 
Raw materials for coatings 

miscellaneous paint additives 

adhesion promoter 

Los orgonosilanw en tont quo promotours d'adh6ronco on rov6tomnts organiquos. Zlmo. Partie 

On a etudie Ies organosilanes de formule genbrale R-Si(ORL), en force d'adherence initiale, 1 ]'&at humide, et apres recuperation. 
tant que promoteurs d'aherence ou ils sont preablement On a note les ameliorations de la force d'adherence apres 
incorpores en peintures urethannes a deux emballages ou I'exposition a d'autres environnements nuisibles. Les esssis apres 
epoxydes pour subjectiles en aluminium ou en acier doux. Les stockage de longue duree ont montre que Ies ameliorations 
silanes sont dficaces aux concentrations a 0,l de 0,6% par persistent pendant un intervale de deux ans. 
poids, et assurent les ameliorations importantes a IVgard de la 

Die Organosilano aIa Hoftvermi~lor fiir orgonischo Buohichtungon. Znnitw Tail 

Zusammenfassung 

Organosilane dm allgemeinen Formel R-Si(OR8), wurden als wichtige Verbesserungen des Anfanges-, Nass-, wicdergewonncn 
vorgemischten Haftvermittler in zweikomponenten Urethan- Haftvennogen. Verbesserungen der HaRvermiigen wurden nach 
oder in Epoxidlacken fiir Substraten aus Aluminium oder Auslegung den anderen feindlichen Umgebungen bemerkt. Die 
niedriggekohlten Stahl untersucht. Die Silane sind effektiv zur nach Langzeitlagerung durchgefuhrten Versuche zeigten dass 
Konzntrationen von 0,l bis 0,6 Gewichtsprozent, und liefern die Vervesserung wahrend zweier Jahre bleiden. 

Introduction 

It was demonstrated in a previous paper1 that the use of 
organo-functional silanes of the general formula R- 
Si(OR1), a s  pretreatment primers for polyurethane and 
epoxide paint on aluminium and mild steel substrates 
resulted in a dramatic improvement in initial adhesion. 
Further, it was shown that this improvement persisted 
after exposure to  cyclic humidity and accelerated 
weathering cycles. The method of application chosen was 
to apply the selected silanes from a dry methyl ethyl 
ketone solution and subsequently rinse in distilled water. 
Obviously this method is labour intensive and potentially 

open to  abuse, particularly if large areas were to be 
coated. It must be considered to  be a major advantage if 
the silane adhesion promoter could be incorporated into a 
surface coating a s  a single-pack self-bonding component. 

If such a concept were to  be successful, then three 
major conditions must be met. First, the silane must be 
capable of migrating t o  the paintlsubstrate interface, 
second, it must be stable on the shelf, i.e. improvement in 
adhesion must be maintained over a practical period, and 
third, the silane must either be effective on all substrates, 
o r  not actively cause a deterioration in adhesion on a 
particular substrate. That the first condition can be met 
has  been demonstra ted fo r  n-beta  aminoethyl  
aminopropyltrimethoxysilane incorporated into a vinyl 
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paint2, and that the second is possible for a period of nine 
months has been demonstrated in the case of the same 
silane and y-methacryloxy propyltrimethylsilane in 
polyurethane and epoxide paints . That the third condition 
may prove difficult has been shown in reference 2 where 
not all the silanes tested were effective and some actually 
produced a reduction in adhesion. 

This present paper describes work undertaken to 
examine the possibility of incorporating silanes into two- 
pack polyurethane and epoxide paints while maintaining 
the major improvements in adhesion resulting from their 
use as pretreatment primers. It presents fresh and more 
detailed evidence for the conclusions reported in reference 
3. 

Experimental 

The materials, substrates, test methods, and surface and 
panel preparation were as previously described' with only 
minor modification. 

Paint preparation 

The silane adhesion promoters were added to the 
pigmented base components of the two paints and 
incorporated by vigorous manual stirring immediately 
prior to the addition of the curing agent. After further 
manual stirring, the paints were applied within 15 minutes 
of the addition of the silane. 

Testing methods 

Adhesion The basic torque shear test remained unaltered 
but where a "wet" adhesion test was performed, the 
adhesive used was a high viscosity cyanoacrylate, IS 150. 
The specimens were bonded in a cabinet maintained at 
100 per cent relative humidity and allowed to cure for two 
hours before individual panels were removed for test. 

Exposure tests In addition to the tests previously 
described, an immersion test was carried out in which the 
panels were totally immersed in distilled water for a period 
of 1000 hours and unless otherwise stated allowed to 
recover for 48 hours at room temperature and humidity 
before testing. 

Experimental results 

Effect of silane addition on initial bond strength 

In order to establish the amount of silane required to 
produce an improvement in initital bond strength, 
additions of 0.1, 0.2, 0.4, 0.6, 0.8 and 1.0 per cent by 
weight of silane on the total weight of paint were made. 
The paints were applied to degreased aluminium and mild 
steel and tested by the torque shear technique. Reference 
to Table 1 will show the measured bond strengths to 
aluminium. Clearly the addition of the silanes improved 
the bond strengths of both paints. The y-mercaptopropyl 
trimethoxysilane was effective at loadings of 0.2 per cent 
and above in both paints, with no marked advantage at the 
higher loadings, and the n-beta aminoethyl 
aminopropyltrimethoxysilane was effective at the 0.1 per 
cent level. In general the higher bond strengths were 
achieved by the use of the latter silane. It is interesting to 

Table 1 
Effect of silane addition on bond strength to aluminium - torque 

shear 

Bond strength 
- - -  

Promoter paint % Area of 
Addition MPa psi detach- 

ment 

y-mercaptopropyl none 29.1 4230 100 
trimethoxysilane/ 0.1 31.7 4600 80 
polyurethane 0.2 41.6 6040 20-90 

0.4 43.1 6250 10-60 
0.6 40.3 5850 80 
0.8 37.3 5410 20-100 
1.0 38.2 5550 30-80 

n-beta aminoethyl 0.1 47.9 6960 0 
aminopropyltri- 0.2 47.1 6840 0 
methoxysilane/ 0.4 49.3 7150 0 
polyurethane 0.6 48.8 7090 0 

0.8 47.4 6880 0 
1.0 48.0 6970 0 

y-mercaptopropyl none 30.6 4400 100 
trimethoxysilane/epoxide 0.1 36.4 5280 0-60 

0.2 46.8 6800 0 
0.4 44.1 6400 0 
0.6 45.5 6600 0 
0.8 46.8 6800 0-5 
1.0 49.6 7200 0-5 

n-beta aminoethyl 0.1 47.0 6820 0-5 
aminopropyltri- 0.2 48.2 7000 0 
methoxysilane/epoxide 0.4 49.6 7200 0 

0.6 48.2 7000 0 
0.8 48.2 7000 0 
1.0 49.6 7200 0 

note that in only one case did any detachment occur on 
the panels coated with paints containing n-beta aminoethyl 
aminopropyltrimethoxysilane. 

The bond strengths measured on the mild steel panels 
are shown in Table 2 from which it call be seen that both 
silanes materially improved the initial bond strength. The 
maximum bond strengths were achieved at loadings of 
0.4-0.6 per cent for y-mercaptopropyl trimethoxysilane in 
both the polyurethane and epoxide and 0.1 per cent for n- 
beta aminoethyl aminopropyltrimethoxysilane. There was 
no advantage to be gained by increasing the loading above 
0.6 per cent for either silane and in general the higher bond 
strengths were obtained by the use of the latter silane. 

Effect of water on bond strength 

For these and subsequent tests a more limited range of 
silane additions was selected: 

Aluminium/polyurethane 
0.4 per cent y-mercaptopropyl trimethoxysilane, 0.1 
and 0.2 per cent n-beta aminoethyl 
aminopropyltrimethoxysilane 

Aluminium/epoxide 
0.1 and 0.2 per cent y-mercaptopropyl 
trimethoxysilane, 0.1 and 0.2 per cent n-beta 
aminoethyl aminopropyltrimethoxysilane 
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Table 2 
Effect ofsilane addition on bond strength to mild steel - torque 

shear 

Bond strength 
p~ 

Promoter paint % Area of 
Addition MPa psi detach- 

ment 

y-mercaptopropyl none 30.7 4460 20-100 
trimethoxysilanef 0.1 35.5 5160 20-80 
polyurethane 0.2 38.2 5550 10-100 

0.4 40.3 5850 20-30 
0.6 40.6 5900 20 
0.8 43.2 6270 30 
1.0 39.5 5730 20 

n-beta aminoethyl 0.1 47.9 6960 15 
aminopropyltri- 0.2 45.5 6600 0-20 
methoxysilanefepoxide 0.4 47.4 6880 80 

0.6 42.4 6150 0-100 
0.8 42.4 6150 50 
1.0 45.1 6550 0-30 

- - 

y-mercaptopropyl none 31.5 4570 100 
trimethoxysilanefepoxide 0.1 36.0 5230 10-80 

0.2 36.6 5320 5-70 
0.4 39.1 5680 5-100 
0.6 40.4 5860 40-90 
0.8 40.3 5850 0-20 
1.0 40.2 5820 10-50 

n-beta aminoethyl 0.1 41.0 5960 30 
aminopropyltri- 0.2 40.4 5870 80 
methoxysilanelepoxide 0.4 40.8 5920 20-80 

0.6 35.6 5170 90 
0.8 38.2 5550 80 
1.0 40.0 5800 30-100 

Mild steel/polyurethane 
0.4 per cent y-mercaptopropyl trimethoxysilane, 0.2 
and 0.4 per cent n-beta aminoethyl 
aminopropyltrimethoxysilane 

Mild steel/epoxide 
0.6 per cent y-mercaptopropyl trimethoxysilane, 0.2 
and 0.4 per cent n-beta aminoethyl 
aminopropyltrimethoxysilane 

Selected silanelpaint combinations were applied to both 
degreased and grit blasted panels. 

Water immersion tests on aluminium panels 

Reference to Table 3 will show the torque shear values for 
the paints applied to degreased and grit blasted aluminium 
panels after 1000 hours immersion. The control values 
clearly show that all the silane containing paints had a 
higher bond strength than the non-silane containing paints 
on both surface preparations, and the values for the 
polyurethane paints containing silanes on the degreased 
panels were slightly greater than the non-silane containing 
paint on the grit blasted panel. The extent of the 
improvement was masked by the failure to detach paint on 
some panels, notably the epoxide paints and the 

polyurethane on the grit blasted panels. Generally, the 
values obtained on panels coated with the paints 
conta in ing  n-be ta  aminoethyl  aminopropyl -  
trimethoxysilanes were higher than those for paints 
containing y-mercaptopropyl trimethoxysilane at the 
same or lower loading levels. 

The "wet" bond strength values (measured while still 
water-soaked) showed a considerable reduction due to 
water immersion of the polyurethane paints; the values for 
the paints containing silane were only slightly higher than 
for the non-silane containing paint on the degreased 
panels. On the grit blasted panels the values were much 
higher and in the case of the paints containing silanes no 
detachment occurred. 

The values recorded for the epoxide paints on degreased 
aluminium were considerably higher for the paints 
containing silane, and for the n-beta aminoethyl 
aminopropyltrimethoxysilane containing paints no 
detachment was recorded. This must be considered to be 
an impressive result on a degreased substrate. No 
detachment was recorded on the grit blasted panels for the 
paints containing both silanes. 

The values for the "recovered" bond strengths for all 
the paints containing silane, with one exception, were high 
and greater than the "wet" bond strengths. The exception 
being the polyurethane paint containing 0.2 per cent of n- 
aminoethyl aminopropyltrimethoxysilane on the degreased 
panel which showed no recovery, although the measured 
bond strength was acceptably high. 

It should be noted that no paint was detached from any 
of the grit blasted panels coated with paints containing 
silane at any stage in this experiment. 

Water immersion tests on mild steel panels 

Reference to Table 4 will show the torque shear bond 
strengths recorded on the degreased and grit blasted mild 
steel panels in the water immersion tests. 

With only one exception the initial bond strengths of the 
paints containing silane were higher than the non-silane 
containing paints. 

The "wet" adhesion values for the polyurethane paints 
containing silanes were all well in excess of the non-silane 
containing controls, particularly those on the grit blasted 
panels, where little or no paint was detached. Obviously 
the actual adhesion was in excess of the values quoted. 
The recovered adhesion values showed that the non-silane 
containing control paint failed to recover, whereas all but 
the paint containing 0.2 per cent of the n-beta aminoethyl 
aminopropyltrimethoxysilane showed a considerable 
recovery. 

In the case of the epoxide paints, the "wet" adhesion 
values of those containing silane were greater than for the 
non-silane containing controls, and in fact the values for 
the silane containing paints on the degreased panels were 
greater than for the non-silane containing control on the 
grit blasted panel. The value for the paints containing 0.1 
per cent of n-beta aminoethyl aminopropyltri- 
methoxysilane indicated an apparent improvement in 
adhesion under water-soaked conditions, not only was the 
value higher that the control but no paint was detached. 
The recovered adhesion values were uniformly high for the 
silane containing paints. 
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Table 3 
Wet and recovered bond strengths of paints containing silanes - aluminium, torque shear 

Controls Wet adhesion Recovered adhesion 
Siane addition Surface 

preparation MPa psi Areaof MPa psi Area of MPa psi Areaof 
detachment detachment detachment 

Polyurethane paint 
None degreased 29.1 4220 90 7.3 1350 100 6.2 900 100 
0.4% y-mercaptopropyl 
trimethoxysilane degreased 33.8 4900 90 12.5 I820 100 31.7 4600 100 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 36.2 5260 100 10.1 1470 100 14.6 2120 100 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 37.6 5460 30 20.0 2900 100 20.0 2900 100 
None gritblasted 33.1 4800 100 31.1 4520 5-10 36.9 5350 20-60 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane gritblasted 44.2 6420 0 39.7 5760 0 48.2 700 0 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane gritblasted 45.6 6620 0 39.1 5680 0 46.8 6800 0 

Epoxide paint 
None 
0.1% y-mercaptopropyl 
trimethoxysilane 
0.2% y-mercaptopropyl 
trimethoxysilane 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane 
None 
0.2% y-mercaptopropyl 
trimethoxysilane 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane 

degreased 

degreased 

degreased 

degreased 

degreased 
grit blasted 

grit blasted 

grit blasted 

Other environmental tests on aluminium panels Other environmental tests on mild steel panels 

Reference to Table 5 will show the measured bond 
strengths of the paints exposed to humidity under con- 
densation conditions and to accelerated weathering. 

In every case the bond strengths of the silane containing 
paints were higher than for the non-silane containing 
paints and in most cases the difference was considerable, 
particularly after exposure to humidity. The polyurethane 
paints on grit blasted surfaces gave particularly high bond 
strengths and no detachment was recorded. 

The improvement in bond strength of the epoxide paints 
on degreased panels subjected to high humidity was 
remarkable and clearly indicated the value of using silanes. 

Reference to Table 6 will show the measured bond 
strengths on the mild steel panels. Exposure to humidity 
caused a marked reduction in the bond strength of the 
non-silane containing polyurethane paint applied to the 
degreased panel and this served to highlight the high 
values of the silane containing paints. Although the adhe- 
sion of the coatings was the major point of interest, the 
panels exposed to humidity were partially stripped using a 
non-corrosive paint remover and examined for corrosion. 
As can be seen from the Table, three of the panels coated 
with silane containing paints were completely free from 
corrosion although both panels of the non-silane contain- 
ing controls were relatively heavily corroded. A similar but 
more marked effect was noted on the panels coated with 
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Table 4 
Wet and recovered bond strengths of painrs containing silanes - mild steel, torque shear 

Controls Wet adhesion Recovered adhesion 
Silane addition Surface 

preparation MPa psi Areaof MPa psi Area of MPa psi Areaof 
detachment detachment detachment 

Polyurethane paint 
None degreased 23.9 3450 100 12.1 1750 100 11.3 1640 100 
0.4% y-mercaptopropyl 
trimethoxysilane degreased 32.5 4720 30-100 19.3 2800 100 33.9 4920 100 
0.2% n-beta aminoethyl 
ammopropyltri- 
methoxys~lane degreased 44.0 6380 0 17.4 2520 70 25.5 3700 100 
None gritblasted 35.0 5070 15 21.3 3090 30 29.3 4250 20-60 
0.4% y-mercaptopropyl 
trimethoxysilane gritblasted 45.1 6540 0 30.9 4490 0-5 41.0 5950 0 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane gritblasted 47.0 6820 0 31.3 4550 0 32.7 4750 0-100 
0.4% n-beta aminoethyl 
aminopropyltri- 
methoxysilane gritblasted 43.3 6280 0 29.6 4300 0 41.7 6050 0 

Epoxide paint 
None degreased 31.1 4510 30-70 15.8 2300 40 19.1 2770 20-100 
0.6% y-mercaptopropyl 
trimethoxysilane degreased 43.0 6240 0 26.3 3820 5 36.4 5290 10 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 30.0 4350 10-40 31.9 4630 10 35.7 5180 10-80 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 35.7 5180 10-30 25.4 3690 15 35.5 5180 10-80 
None gritblasted 34.2 4960 25 17.9 2600 20-100 28.7 4170 20-100 
0.2% n-beta aminoethyl 
aminopropytri- 
methoxysilane gritblasted 45.6 6620 0 24.8 3600 15 38.9 5650 0-10 

epoxide paints where only the non-silane containing con- 
trols showed corrosion. Here again, the measured bond 
strengths of the silane containing paints were appreciably 
higher. In general, the higher concentrations of silane 
resulted in higher bond strengths. 

Long-term stability tests 

In order to be suitable for a paint, long-term retention of 
adhesion promoting properties is required. Three factors 
may militate against this. Silanes are readily hydrolysed 
according to Equation 1: 

1R-Sbx3+3H2) & 1R-51(OH131 + 3HX 
CATALYST 

LUSUALLV ON ACID OR ALCOHOL) 
. . (1) 

With time these silanes condense to form higher 
molecular weight oligomers which are complex silanols4. 
As it is generally desirable to retain the silane as a 
monomer or dimer to preserve coupling activitys, this con- 
densation is undesirable. Thus silanes are likey to lose 
their ability to act as adhesion promoters in the presence 
of water. The presence of water in any paint must be con- 

sidered to be a distinct possibility and may arise from 
commercial solvents and pigments. Thus, if silane contain- 
ing paints are to function after storage, the system must be 
dry. This means that either "dry" components must be 
used or a water scavenger incorporated into the paint. 

A second potential source of instability is a reaction 
with a solvent and a third, reaction with the polymer used 
as the paint vehicle. These latter factors will be discussed 
later in the paper. 

In order to eliminate water as a factor in long-term 
stability, water scavengers were added to both the epoxide 
and polyurethane paint pigmented bases. The scavengers 
were a mono-functional isocyanate (additive TL ex Bayer 
UK Ltd) and an ethyl ester of 0-formic acid (additive OF 
also ex Bayer). The additives were used singly in the case 
of TL, and in combination. TL at 1 and 2 per cent by 
weight of the base and TLIOP at a 2:l ratio at a 1 per cent 
addition. After 2 4  hours y-mercaptopropyl  
trimethoxysilane was added to the epoxide and y- 
methacryloxy propyltrimethylsilane to the polyurethane. 
The paints were stored in sealed containers for a total of 
two years, samples were removed at intervals, applied to 



1982(12) ORGANOSILANES AS ADHESION PROMOTERS. PART 2 44 1 

Table 5 
Effect of environment on bond strengths of paints to aluminium - torque shear 

- - - -  

Controls Humidity (1000 h) Accelerated weathering 
Siane addition Surface 

preparation MPa psi Areaof MPa psi Areaof MPa psi Areaof 
detachment detachment detachment 

Polyurethane paint 
None degreased 29.1 4220 100 25.8 3750 60-100 24.8 3600 60-100 
0.4% y-mercaptopropyl 
trimethoxysilane degreased 33.8 4900 80 41.2 5980 50-100 32.0 4650 5-100 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 36.2 5260 100 35.1 5100 60-100 38.1 5530 5-50 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 37.6 5460 40 38.1 5530 20-100 32.7 4750 60-100 
None gritblasted 33.1 4800 0 29.2 4240 60-80 37.9 5500 5-10 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane gritblasted 44.2 6420 0 48.2 7000 0 48.2 7000 0 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane gritblasted 45.6 6620 0 49.6 7200 0 48.2 7000 0 

Epoxide paint 
None degreased 27.6 4000 100 23.8 3450 10-40 31.0 4500 5-20 
0.1% y-mercaptopropyl 
trimethoxysilane degreased 32.0 4650 80 43.4 6300 0-20 31.0 4500 5-20 
0.2% y-mercaptopropyl 
trimethoxysilane degreased 45.9 6660 0-5 48.2 7000 0 49.6 7200 0 
0.1% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 45.7 6640 0 46.8 6800 0 37.9 5500 0-5 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane degreased 47.1 6840 0 46.5 6750 0-5 46.8 6800 0 
None gritblasted 32.6 4740 40 44.8 6500 40 33.4 4850 10 
0.2% y-mercaptopropyl 
trirnethoxysilane grit blasted 45.1 6540 0 48.2 7000 0 46.2 6700 0-5 
0.2% n-beta aminoethyl 
aminopropyltri- 
methoxysilane grit blasted 44.4 6440 0 51.0 7400 0 46.8 6800 0-5 

degreased aluminium test panels and tested for bond 
strength. The bond strength values recorded are shown in 
Table 7. 

Clearly, the paints containing water scavengers retained 
their improved bond strength over the two year period 
unlike the paints containing silane without a scavenger, 
which showed complete loss of improved bond strength 
after one year of storage. Thus possible long-term storage 
problems due to water seem to be soluble by the use of 
water scavenging additives. 

and aluminium results in a considerable improvement in 
the adhesion characteristics of both paints. 

This improvement is observable in the initial bond 
strength values measured before exposure to a hostile 
environment and to the values obtained after exposure to 
water under immersion conditions, humidity under 
condensation conditions and accelerated weathering. 

Both silanes produced an improvement in bond strength 
in the two paints and on the two substrates tested. 

Discussion There is some evidence that the degree of improvement 
in bond strength may be related to the level of addition 

It is apparent from the data presented that the addition of and may vary slightly with the silane, paint and substrate. 
y-mercaptopropyl trimethoxysilane and n-beta aminoethyl In general the n-beta aminoethyl aminopropyltri- 
aminopropyltrimethoxysilane to two-pack epoxide and methoxysilane is the more effective adhesion promoter, 
polyurethane paints prior to their application to mild steel showing major improvements in bond strength in both 



Table 115 
@& qf ~ ~ m m w s t  m bond sbngtks if@&# m m& sr& - rerpua shear 

CantroIs Humidify ( IW h') Acc~IcmPaf wCatk&g 
addkion 8- 

preparation MPa pi hQf MI% psi Area& M% psi Areaof 
derachm*rt detachment detachme& 

~ m e t h m e  paint 
None d 23.8 3458 1tkl 76 1100 100. 25.1 36SP 100 
0.2% -P--Vm~yl 
trimetmPxysilane d-wd 925 d?'H !@-I60 363 3308 ;tQTOp 30.U 4350 1UO 
0.2% n h t a  amhtmthyT 
minopropyltri- 
methoxysilane deJgW(iQ k O  6380 0 238 3&30 1 W  312 5250 160. 
0.4% n-beta amEnoethyI 
arninopropyltri- 
methoxysilane &@eased 43.1 6250 B 39-4 5720 90 34.5 $600 100 
None gritblasted 35.0 3070 I 5  28s 43213 183P 4x1 6250 0-5 
0,4% ymwcwtaprapy1 
trirnethoxysihe grkBIasted 115.1 654e 0 iM3 5000 QF 47.3 6880 0 
0.2% n-beta amhwthyl 
aminopropyltrk 
methoxysilane &blasted 47,U i6%20 0 4U.6 5900 0-5 47.4 6880 0 

Epoxidepaint 
Notle degmwd 31iI 4510 SO-70 29.7 4310 0 0  395 5730 3-60 
0.6% ymmpprcrtyi 
trimethoxysilane d a g r ~ d  i49.0 4 0 475 61100 0-10 36.0 52% $40 
0.1% n-beta am1Wy1 
aminopropyltri- 
methoxysilane $qgmd 3RYI 43m 10-40 96.6 $320 3-80 #.8 6BO 5 
0.2% n-beta aminoet1W.l 
nminopropyitri- 
methoxysilane d 33.7 3183 10-30 403 5930 10 39.1 56%U 9-311 
None gritblast& 343 4g60 23 35.5 5050 b-5(T* 43.7 6350 5 
0.1% n-2oeia mkwethy1 
aminopropyltri- 
methoxysilane Mtbrltsnd 36.1 9230 15 41.9 6080 0-20 43.9 6380 5-2U 
0.2% n-beta amhmthyi 
aminopropyltri- 
methoxys~lane &$tbhsntd 43.6 6620 0 slA6 5480 I 0  483 7000 0 

qome corrosion on dre plar11 

pahrs d m  lacorpar~ted at  the 0,1 per cent by d&f Amimsiiams k n o a  tu, met with &xygetrated 
level. Althmgh this was the lowest level investigated, it whtents such as ketanes, commonly used in both poly- 
would seem possible that this silane might be effective at a urethane and epoxide paint formulatims. For example y- 
lower loading. The y-mwcaptopropyl ttimethoxysilane minopropyltrimethoxysilane will react with methyl ethyl 
needs to be added at the 0.4-0.6 per cent level to produce ketone to form a ketamine plus highly undesirable water 
an equivalent improvement. according to Equation 2. 

The band strengths m e w &  undm ~ ( 1 t e ~ 9 o t h d  ptb 
ditions are p~tticularly inter&@ and indicate a matenal 
improvement in the "wet" adhesion of both coatings on . a a , v u G r i : r r C Z )  

both substrates. 

The lungterm W&S 6WIy ii&Be Ptra a 
suitably "dried" paint containing silane retains its rhus, the p o t d a l l y  interesting silam rr-beta 
improved bond strength for periods af at least two years aminoethyl aminopropyl~imethoxys11ane described 
and this would appear to be adequate for all practical previously' 6s a pretreatment primer would be unsuitable 
purposes, It is worth considering the remaining two for use as an additive in epoxide and polyurethane paints. 
factors which could militate against storage stable silane 
modified paint. The third potentiid mure of instubility is the possible 
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Table 7 
Long term storage tests on the paints containing silanes - torque shear 

Siane 

Polyumthane paint 
None 
y-methacryloxy pro- 
pyltrimethyisilane 
y-methacryloxy pm- 
pyltrimethylsilane 
y-methacryloxy pro- 
pyltrimethylsilane 
y-methacryloxy pm- 
pyltrimethylsilane 

Conbols 

MPa psi Areaof 
detach- 

ment 

3 Months 12 Months 

MPa psi Areaof MPa psi Area of 
detach- detach- 

ment ment 

none 

none 

1% TL 

2% TL 

2% TU2% OP 

24 Months 

MPa psi Area Of 
detach- 

ment 

Epoxide paint 
None none 24.1 3500 10 22.4 3250 50 21.8 3160 70 20.8 3010 80 
y-mercaptopmpyl 
trimethoxysilane none 32.2 4680 10 27.2 3940 30 23.0 3330 60 20.6 2990 80 
y-mercaptopropyl 
tnmethoxysllane 1% TL 30.7 4450 5 37.1 5380 30 34.2 4960 20 33.9 4920 20 
y-mercaptopropyl 
trimethoxys~lane 2% TL 32.9 4770 0 34.1 4950 30 35.1 5090 30 34.9 5060 30 
y-mercaptopropyl 
tnmethoxys~lane 2%TUl%OP 30.7 4450 10 30.5 4430 80 32.4 4700 40 33.4 4840 20 

reaction of a candiate silane with a polymeric component 
of the paint, either base resin or curing agent. 

Examples of such reactions ap shown in Equation 3 for 
the resin reaction and Equation 4 for the hardener: 

I I I I 
C-C +R-NHZ- H O - C - C - N H R ' . ' . " ( 3 )  

I I 
E P O X ~ E  PRIMAW AMINE GROUP 
GROUP ON SILANE 

ISOCYANATE PRIMARY AMINE GROUP 
ADDUCT ON SILANE 
CURING AGENT 

This latter source of instability may not prove as 
intractable or limiting as the water and solvent reactions, 
as the silane may be added to either the base or the curing 
agent component. 

report appear to be suitable as additives. It must be 
stressed that the use of any particular silane as an additive 
must be thoroughly investigated for long-term stability 
before a final choice is made. 

From the work reported it may be concluded that 
organosilanes function effectively as adhesion promoters 
when incorporated into paints of the two-pack epoxide 
and polyurethane type. The improvement in adhesion on 
initial application applies also to the adhesion under water- 
soaked conditions and after exposure to other hostile 
environments. 

Long-term stability of paints containing silanes can be 
achieved by the use of water scavengers and careful selec- 
tion of solvents. 

/Received 22 January 1982 
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The future of the refinishing industry* 
By A. D. White 

Accident Repair Division. Patrick Motors Ltd, Lifford Lane, King's Norton, Birmingham, West Midlands 830  3NX. England 

Summary 

The difficulties of this section of the motor industry are manufacturer is copied by the remainder, with the result that 
described. new developments appear and then there is a period of stagna- 

hon until some other manufacturer introduces something new 
Customers insist that repairs to accidental damage should be and the same cycle is repeated. 
completed in the minimum possible time, whilst at the same time 
they expect that the repair should exactly match the remainder The need for better colour matching is stressed and the author 
of the bodywork. considers the future should be bright for this part of the industry, 

if it is prov~ded with the materials it needs. 
The paint industry is criticised because a development by one 

Keywords 

Types and classes of coatings and allied products 

automotive finish 

L'avenir de I'industrie de repreinturage d'autornobiles 

On decrit les difficultes auxquelles ce secteur de I'industrie 
automobile fait face. 

Chaque client exige que la reparalion des degats a la suite d'un 
accident soit achevee dans le delai le plus bref, tandis qu'en 
mPme temps il s'attend a ce que la reparation doit s'accorder 
exactement avec I'ensemble de la carrosserie. 

On critique I'industrie de peintures parceque le moment oti un 
nouveau developpement est effectue par un fabricant, ses con- 

Miscellaneous terms 

development 

currents en font des copies, de sorte qu'une gamme de tels 
developpements font leur apparence et puis il y a une p6riode de 
marasme jusqu'a ce qu'un quelconque fabricant introduise 
quelque chose de nouveau, et alors le m h e  cycle recommence 
encore une fois. 

On souligne le besoin d'un meilleur systeme de contretypage de 
couleurs et I'auteur estime, a I'egard de ce secteur de I'industrie 
automobile, que I'avenir devrait Ptre propice, pourvu qu'il soit 
fourni des produits dont il en a besoin. 

Die Zunkunft der Autolackierenindustrie 

Zusammenfassung 

Die gegen iiberstehenden Schwierigkeiten dieses Industriesektors Fabrikanten von allen seiner Konkurrenten kopiert wird, so dass 
werden besprochen. neue Entwicklungen erscheinen und dann kommt eine 

Tragheitszeit vor, bis irgendein anderer Fabrikant etwas neues 
Die Kunden bestehen darauf, dass die Reparatur zu zufaUigem darstellt, und darauf wiederholt sich der selbe Zyklus. 
Schaden so schnell wie moglich fertiggestellt werden sollen, und 
zwar die durchgefiihrte Reparatur mit der ubrigen Karrosserie Die Notwendigkeit fur bessere Farbabmusterung wird betont 
iibereinstimmen soll. und der Autor glaubt, dass die Zukunft hiisichtlich dieses 

Sektors der Industrie gunstig soll, wenn er mit den erforderlichen 
Die Lackindustrie wird kritisiert, da eine Eentwicklung eines Gutern beliefert werde. 

Before examining the future, it would seem valuable to 
spend some time looking a t  the past. In the early days of 
car production brushed air drying finishes, which were 
finely varnished, were the norm, and from them, with the 
advent of the spray gun and compressed air technology, 
we moved to the more rapid drying nitrocellulose. 

As production has increased, the motor car has become 
the prime factor in people's minds, in that they rely upon 
its services t o  the exclusion of most other forms of trans- 

port. Personal transport has become the second most 
expensive purchase in the lives of the population today, the 
car takes precedence to the exclusion of other things in 
people's lives. 

With the original product, the new motor car, the owner 
may be justified in criticising the finish. The standard has 
deteriorated as  technology has increased. Considering the 
product finish of 25 to 30 years ago compared to  the 
finishes of today, the latter woulJ be considered as  

- - 

'Paper presented at the Thames Valley Section's "Vehicle refinishing" seminar held on 22 October 1981. 
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undercoat or semi-gloss, for in days gone by gloss was of 
paramount importance. In the last few years this state of 
affairs has improved with the advent of the metallic 
coating with a clear top coat and we now see improved 
gloss levels that we may be proud of. 

The situation as seen from a refinisher allied to a main 
distributor is as follows. We are subjected to pressures 
from all sides, firstly there are the sales staff who sit in 
their palatial offices offering their glossy motor cars for 
sale and telling the owner "you can have it tomorrow" 
when the car has not even had the transit wax removed or 
the pre-delivery inspection (PDI) carried out. 

They then have to find excuses to explain to the 
customer why he cannot take delivery of his pride and joy. 
Once the PDI is completed the paintwork is checked and it 
is at the PDI stage that the owner expects delivery of the 
vehicle. It is then that any work required has to be carried 
out quickly and the owner is told that he can have the 
vehicle the next day' in actual fact the problems could take 
three or four days, hard work to correct. The amount of 
rectification of factory problems is too high and I would 
suggest that the paint finish should be examined more 
closely, as a reduction in the incidence of bad paintwork 
would improve the sale of motor cars since there would be 
fewer refinishing problems, especially with regard to the 
correction of bad colour and finish. Secondly there is the 
gentleman who is driving his pride and joy along a road 
and has a collision, which is "never his fault". 

The problem is that the motorist relies too heavily on 
his motor car and to be without it is like having his legs cut 
OK Of course refinishers realisqthe inconvenience of being 
without a set of wheels, but there are times when motorists 
must do without them. Another aspect of accidents is that 
the person involved must not be ridiculed for having had 
such an accident. He will bring the car to the refinishers as 
soon as possible so that no one else notices the damage, 
and when he takes the vehicle away after the repair he 
does not want anyone to know that he has had an 
accident. The paint must therefore match perfectly and 
although the car may be 10-12 years old it must look as 
good, if not better, than when first delivered. He also 
requires his car to be painted immediately, preferably 
within the next hour, and therefore the work is performed 
under extreme pressures to satisfy the motorist's ego. 

Turning to what the refinishers are presented with in the 
way of materials to achieve the impossible - they fall into 
three broad classes. Firstly the cellulose type modified 
synthetic with the characteristics of fast drying, fair gloss 
from the gun, polishability, ease of use, brushability and 
re-coatability but with the drawbacks of sinkage, poor 
weathering compared with the original finish, and a long 
time cycle from start to finish. 

toxicity. Expensive equipment is required to protect the 
sprayer as well as secondary personnel. The problem 
today is that this type of product is being used in the trade 
without the recommended precautions being taken by 
body-repairers who in my opinion are un-professional and 
who are causing our trade to be looked upon as a back- 
street industry. I consider that not enough thought has 
been given to possible abuse and that sales of the product 
should be restricted to professional undertakings having 
the correct equipment for its use. Its introduction in the 
last five years has worried many refinishers in that they 
are polluting the atmosphere with material whose long 
term effects are not known. We are told that there is no 
problem: we were told that there was no problem with 
radiation at one time, but find now there is. What we 
require today, if use of this type of coating is to continue, 
is to clean up the product and reduce or eliminate the toxic 
hardener. 

It is not clear how this can be achieved but it must be 
achieved. Human lives are being put in jeopardy and I 
would suggest that the paint industry looks very hard at 
the supply of materials to the refinish trade in order to 
eliminate the risk to this trade. 

Looking at the paint manufacturing industry with the 
eyes of a refinisher indicates that it is an industry which 
seems to run along the lines of "follow my leader". One 
manufacturer does research on a product line or system 
and all the rest follow, and if one looks back over the last 
20 years it can be seen that every three to five years a 
totally new product emerges from one stable followed next 
year or the following year by similar products from other 
suppliers. This stop go syndrome is counter productive 
and does not effectively present the refinish trade with 
products which are wholly suited to the problems which 
we encounter. In the last 15 years the equipment used in 
our industry has improved out of all recognition. Before 
this time, spraying of motor cars was being carried out in 
the open shop with fans in the walls extracting the mist- 
laden air direct to the outside atmosphere. Now we have 
booths, fully air-conditioned, warmed to the correct 
temperature and with air cleaned upon entry and exhaust; 
this eliminates the problem of dirt or dust deposition on 
the film and the expelling of dirty air to the outside world. 
Together with this, ovens are available which enable the 
temperature of the cars to be raised sufficiently for the 
applied film to dry off in a speedy manner allowing 
finishes that are of high gloss requiring little or no 
polishing and resembling the original finish as closely as it 
is possible to do so. 

Problems always come with good things and with the 
installation of a spray booth and an oven, the shop usually 
requires to increase its through-put if it is going to 
maintain its profitability. They are expensive tools and 
require large amounts of fuel and in these days of high- 

Secondly there are the low-baked synthetic finishes cost energy we must demand products which can be dried 
which until recently have provided finishes of high gloss, at very low temperatures. The future requires, therefore, 
low surface penetration (giving ease of application on high efficiency spray-booths and ovens and I would 
suspect substrates) but with problems of spot repair and suggest that all manufacturers of these products look at 
polishability together with a major problem of re- this aspect as a priority for the near future. . - 
coatability after a short time. 

Turning to the question of colours in refinishing. Each 
Thirdly and most recently is the two-pack type material, day we are presented with a problem: vehicles produced in 

(the best product given to us by the paint industry), with a multitude of colours from all parts of the world. There 
good hold-up, low surface penetration, rapid dry facility, are varying standards of colour control. The vehicle 
ease of spot repair and re-coatability and other things manufacturing industry says that colour plays a major 
desirable in a paint film. On the negative side, however, role in the sale of the product, it helps to attract the public 
two-pack material has one great drawback namely high into the showroom. But the problems presented to the 
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refinishing industry are many. Paints are produced by the 
original manufacturers and sold to the car makers. The 
problems are in obtaining a refinish product which exactly 
matches the original and thus gives no indication that the 
operation has taken place. 

Much of the trouble that is experienced in colour 
matching in the refinish trade is the fault of the paint 
manufacturers. If only the original product was controlled 
at source and at the motor manufacturers, and the original 
finish formulated with the refinisher in mind, problems 
would be reduced. It is often stated that one cannot get 
this or that shade because the pigmentation is different 
from the original material, it cannot be ignored that there 
is a serious problem created by the paint manufacturers 
and it is of no use to suggest to the refinisher that if he 
carried out the application in a particular way or added a 
tint that he could produce a colour passable to the owner. 
What the refinisher requires are materials which can be 
guaranteed to match first time with the least amount of 
trouble. I realise that the control of technique of applica- 
tion is out of the hands of the paint manufacturers to a 
great extent, but if a greater control of media and solvent 
balances were achieved then this phenomenon would be 
greatly reduced. 

The shelves of the refinishers are littered with variants 
of colours (not including colours where there may be some 
excuse because the colour is influenced by spraying techni- 
ques). These colours may have five, six or even seven 
variants in a three year life. If the basic colours are not 
right where is the industry going? With metallics it is 
always stated that it is operator trouble when the colour 
varies. Most cars are sprayed by machine but the problem 
remains - perhaps refinishers have machine problems 
also? Refinishing would be easier if only paint 
manufacturers would try to overcome the colour problems 
that are encountered. My plea for the future regarding 
colour is to minimise colour variations in the next 20 years 
- a difficult task but with all the technology available not 
an insuperable one. 

It is very difficult to look into the future in the present 
era of declining world supplies of fossil fuel, some of which 
will be exhausted by the year 2000. 

"The age of the car is declining with a more efficient 
public transport system needed." This is not necessarily 
true. The world's supply of energy will continue with new 
finds of oil or natural gas as well as other alternatives, the 
costs of these fuels will be greater though and today the 
use of the motor car has decreased, with fewer gallons of 
fuel sold and less miles travelled. This in turn reduces the 
wear and tear on cars and brings down the accident rate - 
not one for one but about one for three, so that for every 
accident occurring two years ago the refinisher is faced 
with a contraction in his industry of about a third. It might 
be thought that to talk of accidents in this way is regret- 
table but one person's misfortune is another's business. 
Refinishing sales are directly related to the accident 
statistics - less accidents mean less paint sold, it is as 
simple as that. The refinishing industry relies upon bad 
weather, wet leaves, snow, ice etc. for its income. The 
refinishing industry does not wish for people to be maimed 
or injured but it is a fact of life that what is required is a 
greater use of cars to generate small bumps that injure the 
car and not the occupants. If one listens to weather 
experts, then our climate is supposed to be getting colder 
and we are re-entering an "ice age", if this is true then the 
refinishers may be still in business in the year 2000. 

At the turn of the century it appears that the materials 
required for use will have to be relatively cheaper. At 
present a high price syndrome exists, it does not seem to 
matter how much the price goes up, they are still used. But 
with a down-turn in the industry, competition will force 
more and more manufacturers to look at the waste occur- 
ring within their industry. Materials will have to be more 
easy to use, fool proof in fact. We are in an era of high 
technology but the trade has always employed people who 
have not had a great deal of education. However, to look 
at some of the instructions for new products one would 
need a degree to work out the mix or the colour formulae. 
We also need materials which are non-hazardous to the 
surrounding personnel and inhabitants. We do realise that 
you can protect the personnel spraying today's products 
but in looking forward why should we use hazardous 
materials when I am sure the the technical ability is at 
hand within the paint industry to produce materials which 
are not as dangerous as some we have today. We also 
require materials that will dry with the minimum amount 
of time and cost, and which may also be applied in the 
minimum time with facilities which are cheap to provide. 
Surmising the materials required by the painter in a 
Utopian future: fast drying in one or two minutes, wst  nil, 
non-hazardous to health or the surroundings, colour 
perfect, gloss to match the original finish and with a speed 
of application such that the vehicle may be returned to the 
owner before the event! A tall order, but I have no doubt 
that the paint industry can produce it. May I just throw in 
a few ideas, the costs of oil-based products are constantly 
rising -what about water. I realise that such materials are 
unsuitable today but it may help to make an anology, look 
at some of the decorative emulsions on the market today 
in the semi-gloss range and look at the gloss on the motor 
car produced today, there is not much difference is there? 

Sometimes I think that we look at the motor car with 
"rose coloured spectacles". The gloss on cars 
manufactured in most parts of the world is abysmal if we 
compare it with that of 20 years ago. If we continue on 
this downward trend the cars of 20 years hence will be 
painted in matt finish, so marked has the standard 
declined. 

It is easy, I know, to suggest materials to be used; 
technology advances so quickly and we must be prepared 
to deal with all future eventualities. Motor cars at present 
are built of steel, plastics were tried but with high oil costs 
this form of construction may not be the panacea it was 
first thought. Aluminium may be used more extensively, 
together with high tensile steel so as to reduce the weight 
of the bodyshell to enable better petrol consumption, but 
we must look for new materials not based on oil or its 
derivatives that can be produced in a cheap way to reduce 
the costs of motoring to the public. With the introduction 
of such materials I do hope that the paint industry reacts 
quicker than it has done in the past when we have had 
materials like plastic bumpers being painted with vehicle 
finishes which flaked off within weeks of application. 

I would like to conclude by saying that this industry of 
multi-million pound sales per year can have a bright future 
if it provides the correct products at the right time, but it 
will have to change its thoughts radically, over and over 
again. We see a bright idea marketed by one manufacturer 
and then see it copied by the conglomeration, then there is 
a period of no activity followed by another from some 
other manufacturer and that, in turn, is copied by the rest. 
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A comment I constantly hear from people in the paint manufacturers giving refinishers products that work, 
manufacturing industry is "I know about that", but that are, as I have said before, "fool proof', that are clean 
perhaps they forget about it and even more possibly think and that do not require a degree in science on the part of 
that research is too expensive. I realise this but without the operator to use. 
this research those in the industry will die or be overtaken 
by competitors. We have a great industry and I consider it [Received 19 November 1981 
to be the best in the world - let us keep it that way by 

Next month's issue 
The Honorary Editor has accepted the fQowing papers for publication. They are expected to appear in the January issue: 

Novolac-based soya epoxy cstcn for uufnce coatiup by D. Agrawal and A. K. Vasixhtha 

High b a d  paint8 baud on chlorinated mbber/wd tar ptteh binden by J. J. Caprari, H. R. Pressa, B. del A m  and C. Lasquibor. 

Stability and flocc~~lation in a latex paint. Part 2: flocdatioa in the dryby paint f8m by M. J. J a m k  and G. J. Kayem 

Refinishing over the next ten 9 u n  by T. J. C. 5 l e r  
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West Riding 
Trends in the supply of feedstocks for 
petrochemicals 

A lecture meeting of the West Riding Section was held at 
the Mansion Hotel, Leeds on Tuesday 5 October 1982. 

The lecture was given by the Section's Chairman, Mr 
Ron Chappell of Shell Chemicals (UK) Ltd, and was on 
the above topic. 

Mr Chappell concentrated his talk on the potential 
changes that may occur in the future supply of organic 
feedstocks such as oil, gas, coal, etc. He suggested that 
some of the changes would be affected not only by the 
changing world economic scene, but also by the attitude 
adopted by Government. 

The speaker went on to give a breakdown, illustrated by 
slides, of petrochemical demand in Western Europe. A 
breakdown of the individual feedstocks such as ethylene, 
benzene and propylene in terms of outlets was also 
illustrated. 

It was shown that plastics was the major outlet for 
ethylene and propylene and it was suggested that the 
economics of the petrochemical industry would be deter- 
mined to a substantial extent by what happens to plastics. 

New wax production plant 

Dussek Campbell, one of the world's 
largest specialists in blending waxes and 
related products for industry, has recently 
opened a new factory in West Germany. 
Situated at Geesthacht near Hamburg, 
the plant has been designed to 
incorporate all the latest wax handling 
and production techniques, whilst its 
location is ideal for access to raw 
materials as well as for servicing 
Germany and the rest of the continent. 

Based in the UK, Dussek Campbell is 
a subsidiary of Burmah Speciality 
Chemicals Ltd, a part of the Burmah Oil 

For information on membership of OCCA, enquiries should be sent to 
the Association's offices, see front cover for address. 

Several examples were given of one polymer replacing 
another due to feedstock price changes. 

Mr Chappell highlighted, with the aid of graphs, the 
very poor rate of growth in demand for organic chemicals 
in Western Europe. He predicted that the consumption of 
typical feedstock will drop significantly in the future as a 
result of OPEC countries becoming prime suppliers of 
finished products. 

The speaker went on to discuss the types of feedstocks 
available for cracking. These included: gasoil, naphtha, 
butane, ethane and liquid propane. The yield and capital 
costs of the different types of crackers were illustrated. It 
was shown that ethane crackers were currently the 
cheapest to run. However, it was suggested that flexible 
units are becoming more popular. 

In the fmal part of his talk, Mr Chappell gave a resumC 
of the types of raw materials available and how they may 
influence the types of feedstocks produced. He also 
introduced the idea of "biomass" as a potential new raw 
material source. 

In conclusion Mr Chappell predicted that as far as 
producing feedstocks for chemical and plastics was con- 
cerned, oil, or more specifically naphtha, would remain the 
major feedstock for many years to come. He also 
suggested that the petrochemical industry would probably 
invest increasingly in crackers designed for more flexibility 
since there will be regional preferences for certain 
feedstocks due to local availability and Government 
encouraging exploitation of local indigenous resources. 

After a lengthy discussion period, the vote of thanks 
was proposed by Mr T. Wright. 

D. V. Maltman 

Further information on any items mentioned below may be obtained by circling the appropriate 
ReaderEnquiry Service number on the form at the back of the Journal. Enquiries will be forwarded 
to the organisation concerned. 

Transport of heated liquid product at the tank farm 
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lw, there is something for customers 
to celebrate worldwide! ICI are blazing 
a new trail, worldwide. 
Customers everywhere w ~ l l  benef~t from 
ICI Organics Division's enlarged and 
strengthened position as a world supplier 
of dyes, pigments and aux~liar~es. Through 
the acquisition of the colours bus~ness of 
PCUK- Produits Chimiques Ugine 
Kuhlmann S.A., owners of the 
FRANCOLOR Trademark, ICI has linked 
' sther the b~ggest UK and French 

manufacturers. With a copybook 
fitting together" of 

^--elementary 

colour product ranges, t h ~ s  strong union 
increases the ICI Organ~cs D~v is~on 's  
colour sales by 50% and further confirms 
ICI as a world leader in the colours 
busmess. Annual sales now exceed 
£250 million. 

This bold development underlines a 
firm commitment by ICI to its long- 
term position in the colours business, 
with a stronger, brighter and better 
future. 

Now, and for the future, 
ICI+FRANCOLOR offers customers a 
signif~cantly broadened technological 



base-w~th ~ncreased product strengths In soluble dyes ... altogether, many 
the textiles, paint, prlntlng ink, paper, hundreds of market-lead~ng products to 
plastics, leather, and many other offer. 
lndustrles In more than 80 countr~es 
worldw~de 



Hexagon Tower Biackley 
Hexagon Tower IS the headquarters 
of iCI Organics D~v~s~on 's  worldw~de 
techn~cal rnarket~ng operations Ir 

- * .. 
FRANCOLOR s pigmenl applicat~ons 111. , laboratory at V~llers St Paul 

%powedrllplatform 
"The ICI acquisition of FRANCOLOR is one of 
the most exciting developments in our industry 
since Proc~on dyes were invented by iCI nearly 
30 years ago. 

for the future" 
. . 

That development was the biggest advance in 
dyestuffs technology of thiscentury. Now. 
the joinin together of the international colour 
buslness%l+ FRANCOLOR is the biggest Broadening of Dyes & Pigments 
step foward in our commercial and competitive 
position since that timb, giving ICI apowerful Mqnufacfmg &()file 
platform for the successful and profitable 
development of a worldwide colours business. 
Marketed through a single international selling 

Dyes ICI + FRANCOLOR 
organisation, the union willachieveasignificant Reactive 
increase in sales volume while continuing to 
hold down product costs. Our jointly Disperse 
competitive ed e will be sharpened, and our Aci&-rnainly for Wool 

- 
customers workwide will benefit. At the same I I 
time, our broadened and more attractive range 
will help us to increase sales. Again. 

mainly for Nylon - 
our customers will benefit directly from the Directs 4 I - 
improved service we now offer them. Today, 
and forthe future, ICIOrganics Division will bea Leather 
powerful force to be reckoned with. 

I 
Basics 

ICI is already a world leader in technology and 
- 

research. Competitive, and with a total Modified basics = 
commitment to quality, reliability and service - premetalliSed now with a broader product range of 
approaching 2,000 dyes, textile leather and Sulphur 
paper chemicals and pigments. 
And with a strengthened rornise for the Vats 
future.. . for existing antnew customers Indigo everywhere. 
The complementary nature of ICI + s o l v e n t  1 
FRANCOLOR products makes an ideal 

I 
partnership-wlth astronger, brighterand Pi*ents 
better future for our customersand ourselves Phthalocyanine blues I I 
worldwide:' I 1 

hzo I 
Toners -- 
Vat 4 
Inorganic I E 

0 

The words Prooon, Dispersol, Nylomine, Neutrichrome, Solanthrene, 
Monastral, Monolite, Luteria, Vynamon, Polymon. Waxoline and Thermoplasre 
are trademarks. 

Headoflice: lmper~al Chemical Industries PL C. 
Organics Division, Hexagon House. 
Blackley, Manchester, England. 

Branches andAgenoes rhroughout the world. Service to customers m more than 80 countries 

A. T G. Rodgers, 
Chairman Designate 
ICI Organics Division 

Reader Enquity Service No. 225 



Group. The company produces over 300 
different products including wax coatings 
and hot melts for packaging, casting 
waxes, waxes for rubber compounds, 
telecommunication cable filling and 
power cable insulating compounds as well 
as melting and application plant in 
pursuance of their policy of providing a 
complete service to industry. 

The new Geesthacht factory is the 
latest addition to Dussek Campbell's 
operations which are located at Crayford 
and Bury in England, and also in Canada, 
Australia and South Africa with sales 
offices in New Zealand and Singapore. 
Reader Enquiry Service No. 31 

Readerr' views sought on iron and 
steel protection 

The British Standards Institution 
Technical Sub-committee BDBl7/1 
"Protection of iron and steel structures 
from corrosion" is considering the need 
to revise two documents. The secretary, 
Mr J. B. Stubbs, would welcome the 
views of all readers. See page 454 (BSI 
News), 1st column, of this issue for 
further information. 
Reader Enquiry Service No. 32 

Enrecote Lithgow purchawd by 
Sakephen 

ARer 18 years as the UK licensees of the 
Slkaphen group, whose headquarters are 
in Gladbeck, West Germany, Ensecote 
Lithgow Ltd of Buckley has now been 
purchased by that group and re-named 
Lithgow Saekaphen Ltd. 

Originally known as James Lithgow 
(UK) Ltd, the company was purchased 
by Newton Chambers Engineering in 
1979 and became a member of the 
Ensecote Holdings Group in the summer 
of 1981, changing its name to Ensecote 
Lithgow Ltd. 

The wmoanv's activities as one of the 
leading specialists in the application of 
anticorrosive coatings and linings will 
remain unchanged. Production and 
application of their own well-proven 
Calvinac coating continues, as does the 
company's sole UK licence for the Saka- 
phen range. 
Reader Enquiry Servlce N o 2  

Distributor for Binks-Bullom 

Biiks-Bullows Ltd has appointed Air 
Power Centre to handle sales, distribution 
-3 servicing of spray finishing systems 
t h r o ~ ~ ? ~ ' l t  Lancashire and the north 
west of England. Binks-Bullows claims to 
be Britain's leading manufacturer of 
automated spray painting systems. Binks' 
products are used in all types of 
manufacturing industry and include hand 
spray guns as well as sophisticated robots 
and other automated systems. 

Air Power, with offices and service 
centres in Preston and Liverpool, opened 
a new centre in Salford on 4 October 
1982 to handle their increasing specialist 
consultancy activities in compressed air 
products and spray finishing systems. 
Reader Enquiry Service No. 34 

New melamine resin 

The new Atlas HPUV Indoor Actinic 
Exposure System 

Accelerated indoor weethering 

The colour stability of materials exposed 
to typical of?ice/store lighting may be 
studied in the new Atlas HPUV Indoor 
Actinic Exposure System marketed by 
Westlairds Ltd. 

The HPUV was specifically developed 
to test thermoplastic components which 
had been experiencing field failures. Over 
two years of development work by a 
major office equipment company, its 
suppliers and Atlas has gone into the 
design of the HPUV. Many materials - 
such as coatings, fibres, dyestuffs, inks, 
photographic films, plastics and the like - 
subject to long term indoor lighting 
exposure may be tested on an accelerated 
basis in the Atlas HPUV. 
Reader Enquiry Service No. 35 

New claanw/dagreasw from 
International 

International Paint has introduced a new 
surface cleaner and degreaser called 
Spirit Wipe. It is described as being 
particularly suitable for use on synthetic 
and acrylic paint surfaces. 

The product will remove waxes and 
silicons as well as general dirt and grease 
contamination, leading, International 
claims, to good paint adhesion and, 
therefore, durability. 
Reader Enquiry Service No. 36 

Portable tilts? 

A new portable filtration station from 
Rayscot is aimed at providing a solution 
to all the intermittent filtration applica- 
tions around production and pilot plant 
areas. 

Fitted with a suitable pump, the self- 
contained unit can be moved from one 
application to the next. 
Reader Enquiry Service No. 37 

BIP Chemicals has introduced a new 
isobutylated melamine resin. 

Designated BE673, this latest addition 
to the Beetle range is said by its 
manufacturer to have an unusual balance 
of properties in that it cures under both 
cold and forced conditions in the presence 
of acid. This makes it a useful crosslink- 
ing agent in the formulation of wood 
finishes or fast curing paper lacquers. 

As the sole amino component, and in 
wmbiiation with Beetle alkyd resin 
BA549, BIP says it can be used in wood 
finishes where the amino part is at least 
70 per cent of the total resin content. 

Further, it can also be used in con- 
ventional heat-cure finishes or, because of 
its high tolerance to aliphatic hydrocar- 
bons, in non-aqueous dispersions or as a 
modifier for long-oil alkyds. 
Reader Enquiry Service No. 38 

Overspray powder recovery 

The range of Nordson Cartridge Booths 
(NCB) has now been extended. 

The efficient recovery of oversprayed 
powder is the key to powder coating 
economy. The NCB systems meet this 
demand. 

A n  e x a m p l e  q u o t e d  by  t h e  
manufacturer is for an automatic four 
gun system working on a single shiIt, the 
NCB's high recovery efficiency can 
represent a saving in powder of the order 
o f f  8,000 p.a. over a conventional booth. 
The small additional cost of a Nordson 
Cartridge Booth system, it is claimed, is 
rapidly recovered in only a few months 
operation. 
Reader Enquiry Servlce No. 39 



New Deed-stop titrotors 

Schott-Gerate GmbH has extended its 
range of titration equipment with the 
introduction of two dead-stop titrators, 
the TR 151 and the TR 152. The two new 
models can be combined with one or two 
piston burettes for all polarisation current 
titrations in aqueous and non-aqueous 
solutions. They incorporate fully 
automatic titration speed controllers 
which can be switched on when required. 
As a result, it is claimed, very accurately 
reproducible determinations can be 
achieved right up to the end of the titra- 
tion, even with extremely dilute solutions. 
Reader Enquiry Service No. 40 

New Bexude filling machines 

Single and twin-headed semi-automatic 
filling machines are the first of a new 
range of fdlers to be introduced by 
Bexuda, a division of Paxall. 

The new semi-automatic machines will 
handle non-foaming and foaming liquids 
of all viscosities and fine solids in suspen- 
sion. The size of containers filled range 
from 0.25-5 Litres or larger. According to 
Bexuda the minimum guaranteed 
accuracy is k0.25 per cent by volume on 
all measures. 
Reader Enquiry Service No. 41 

l&id tiling machines from Bexuda 

450 

Water  jat/sprey gun  

A new water jetlspray gun is now avail- 
able from Spray Systems. 

Equipped with a squeeze grip hand 
lever, wide angle fine spray to coarse 
spray or jet can be produced and held by 
a locking device if required. 

The insulated body of the gun is said to 
allow comfortable operation with hot or 
cold liquids, whilst a range of adaptors 
can be fitted to provide extension lances, 
interchangeable jets or chemical pick-up 
etc. 

The gun is said to have found ready 
acceptance in industry wherever water is 
used in processes or for cleaning. 
Reader Enquiry Service No. 42 

Antifoem for  c o d i n g  sy8tams 

Houseman (Burnham) Ltd has developed 
two chemical treatments, Antifoam 
AFC.42 and Antifoam AFC.43, to 
specifically reduce foam formation in re- 
circulating cooling water systems. 
Reader Enquiry Service No. 43 

S S P C  publications 

The Steel Structures Painting Council 
(SSPC) has published a study entitled 
"Survey of Existing and Promising New 
Methods of Surface Preparation", 
sponsored by the Maritime Administra- 
tion in co-operation with Avondale 
shipyards. 

Taking into account the need for 
efficiency, productivity and the restric- 
tions imposed by government regulations, 
the SSPC study first reviews the state of 
the art of surface preparation methods 
presently used throughout the world, and 
then describes new approaches to surface 
preparation such as laser and xenon 
lamps, plasma hot gas, cavitation, 
ultrasonic cleaning, zinc shot blasting and 
many others. 

The study identifies new methods that 
warrant further investigation and 
suggests means by which such investiga- 
tions can be carried out. 

Also from SSPC is a study entitled 
"Evaluation of Low-Solvent Maintenance 
Coatings for Structural Steel", sponsored 
by the Federal Highway administration. 

This SSPC study makes recommenda- 
tions about the timing of requlations 
restricting the use of organic solvents in 
coating formulations for structural steel, 
and describes the adaptations that 
industry and government must face in 
procurement, costs, application, and 
exposure zones, should the use of volatile 
organic compounds be more widely 
restricted. 

The report reviews the state of the art 
for water-based coatings, zinc-rich paints, 
alternative solvents, high solids coatings, 
non-silica blast media, and non-lead, non- 
chromate inhibitive pigments. 

Both publications are available at 
USS40 each from the SSPC, 4400 Fifth 
Avenue, Pittsburgh, PA, 15213, USA. 
Reader Enquiry Service No. 44 

Quality circles 

BNA Communications Inc. has made 
available a video cassette of its "Imple- 
menting Quality Circles". 

A special edition of the programme 
exists covering non-manufacturing 
organisations. 
Reader Enquiry Service No. 45 , 

Production line electrophoretic 
priming 

Electrophoretic priming of industrial 
components ,  vehicles,  domest ic  
appliances, earthmoving equipment and 
any items to be painted on a production 
line is explained in a new brochure from 
Hayden Drysys Ltd. 

ARer background on electropriming 
and a description of its benefits, the 
brochure sketches the development of the 
process - particularly Haden Drysys' 
own Electrodip systems. 
Reader Enquiry Service No. 46 

Immersion coil leaflet 

A new leaflet has been issued by W. 
Canning Jigs Ltd on its range of coils for 
heating, cooling and agitation. These are 
manufactured in mild, galvanised, lead 
covered and stainless steels, as well as 
solid lead, titanium, zirconium and 
incoloy 825. 

Canning Jigs operate a special 
emergency repair service in which they 
undertake to give a 24 hour turnaround 
of all standard types of immersion coil. 
Render Enquiry Service No. 47 

Mr H. Smith has been appointed 
technical director of Fishburn Printing 
Ink Co. Ltd, where he was previously 
chief chemist. 

Ken Hough, 38, has been appointed to 
the main board of Ellis & Everard and 
has become managing director of the 
company's fine chemicals division. He 
was previously deputy managing director 
of the division. 

Mr David Walsh, Ellis & Everard group 
managing director and previously also 
managing director of the fine chemicals 
division, remains chairman of the 
division. 
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OCCA CONFERENCE 1983 

The Viking .Hotel 

York, England 

15-18 June 1983 

The efficient use of surface coatings 

As already announced in the Journal, the next Biennial Conference of the Association will take place at the Viking Hotel, York from 
Wednesday I5 to Saturday 18 June 1983. The title of the Conference will be "The efficient use of surface coatings". Summaries of most 
of the papers and biographies of the lecturers will appear in the January 1983 issue. The programme for the technical sessions is as 
follows: 

Session I "Formulation including manufacture" 
Thursday I6 June 9.15 a.m.-12 noon Chairman: Mr J. R. Taylor (Hon. Research & Dewlopment Oflcer) 

Keynote address By Mr R. A. Fidler (International Paint PLC) 
Surface coatings in relation to external insulation By Dr M. Wilkinson (Blundell Pennoglaze Ltd) 
The need for speed and aeouracy in the formulation and production of eftlcient 
surface coatings By Mr R. J. McCausland (Bayswell Consultants) 

Automated paint manubcturc By Mr W. Ollett (Crown Decoratiw Products) 
Linear polymonosulphide and poiysulphide polymers - general su~ey  recent developments and applications (paper presented on 
behalf of FA TIPEC) By ProJ Brossas (University of Louis Pasteur) 

Sedon I1 "The use of cornputem end other advanced techniques in surface coatings" 
2.00 p.m.-430 p.m. Chairman: to be announced 

Introduction to computer technology By Mr G. T. Eady (Ault & Wiborg Paints Ltd) 
Solving paint problems with computers By Mr H. J. van der Stoep (Sikkens Ltd) 
Introduction of microprocessors in surface coatings By Dr A. Carrick (Kratos Ltd) 
The use of NMR in the characterisation of polymen uacd in surface coatings By Dr M. Marshall(MQAD) 
Efficiency and change in metal decoration By Dr A. Gamble (J& C Ink Co. Ltd) 

Session Ill "Maintenance of quality end prediction of performance" 
Friday 17 June 9.15 a.m.42 noon Chairman: Mr T. Graham 

Quality control and standardisation in the titanium pigment industry By Mr R. Blakey (BTP Tioxide Ltd) 
Prediction of performance of exterior wood coatings By Dr E. R. Miller (Building Research Station) 
Prediction of salt spray results from formulation parameters (paper presented on behalf of FSCT) 

By Dr F. L. Floyd (Gliden Inc.) 
Acoustic emission - further unpublished results of the new technique for the study of paint performance during environmental 
exposure tests By Mr T. A. Strivens (ICI Paints Ltd) 

Wood protection - the intmetion between substrate m d  product and the influence on durability (paperpresented on behalfof SLF) 
By Mr K. Kleiw (AIS Jotungruppen) 

Session IV "The Mcient use of coatings rppllcation" 
2.15p.m.4.15p.m. Chairman: Mr F. H. Palmer 

Quality control of application of coatings and technical developments which have occurred By Mr D. Bayliss (IT1 Ltd) 
The use of modern annllcation muinment and its effiienev Bv Mr M. Earon (Kremlin Sorav Painting Eauiment Ltd) . - 
Paint finishing in thiear industry - By ~r Quick (Talbot) 
Fire retardancy of coatings systems and application techniques By Dr F. G. R. Zobel and Mr D. Bishop (British Railways) 

In keeping with earlier Coderences the 19 papers are of a wty  high standard, 9 of which will 6e presented by lecturers from paint and 
printing ink companies. 



York Conference 1 983 
Conference preprints 

Preprints of the papers will shortly be pre- 
pared and it is expected that these, 
together with details of accommodation, 
badges, programmes etc, will be sent to 
those who have registered early in June 
1983. It is a feature of the Association's 
Conferences that preprints are sent well 
in advance of the function, in order to 
enable delegates to read them before the 
Conference, at which the lecturers 
illustrate their topics but do not read the 
papers in their entirety. This allows for a 
much longer discussion period than at 
many other conferences and has proved 
of immense value to those attending pre- 
vious Association Conferences. 

Registration fees 

Forms of registration are enclosed in this 
issue for all members of the Association 
attached to the UK, Irish and General 
Overseas sections. For the benefit of non- 
members, registration forms can be 
obtained by circling No. 199 on the 
Reader Enquiry Service form at the back 
of the Journal and returning it to the 
Association's offices. 

In order to encourage as large an 
attendance as possible, section chairmen 
have agreed to explore the possibility of 
running special daily coach parties to the 
Conference. Those wishing to participate 
in this activity should enter the word 
COACH in the appropriate box on page 
8 of the brochure when forwarding their 
application form for daily registration, 
together with the appropriate remittance, 
direct to the Association's offices. These - 
Manchester Section 
1982 OCCA National Golf 
Tournament 

This year's event was held on 2 Septem- 
ber 1982 at Stockport Golf Club, 
Offerton, Stockport, Cheshire, and whilst 
the venue was the same as for the 1981 
event, this Manchester Section organised 
Golf Tournament was supported by a 
record number of entrants, 64, an 
increase of 13 on the 1981 figure. In addi- 
tion to the National Trophy, the 
Manchester Jubilee Trophy was com- 
peted for by Manchester Section 
members and the two OCCA prizes were 
augmented by a range of prizes 
generously donated both by individuals 
and company competitors. These prizes 
varied from the ever useful golf balls, 

names will then be passed to the Hon. historical interest including York Minster 
Secretary of the relevant section. and the world famous Castle Museum. 

Coach tours have been arranged to 
In addition, Council has decided to Harewood House, the home of the Earl 

keep the registration fees to the same level and Countess of Harewood, and Castle 
as for the 1981 Conference for both Howard, a magnificent 18th century 
members and their ladies: £80.00 (plus house designed by Vanbrugh for Charles 
Value Added Tax at the standard rate) Howard, third Earl of Carlisle, still 
for members, £ 110.00 (plus VAT) for occupied by the Howards. This house 
non-members and £25.00 (plus VAT) for was recently used for filming the televi- 
wlves. The daily registration fee for sion series Brideshead Revisited and the 
members of the Association of £45.00 costume galleries house Britain's largest 
(plus VAT) and off 25.00 (plus VAT) for private collection of 18th to 20th century 
Registered Students of the Association costume. 
will also remain the same. 

Following the success of the river trips 
Non-members wishing to avail during the last two Conferences, 

themselves of the preferential Conference delegates will this time have an 
fee for members should request applica- opportunity to travel on the River Ouse, 
tion forms from the Association's offices during which coffee and biscuits will be 
and these should accompany registration served. 
forms. 

As an alternative to the cruise, subject 
Next year's Conference in York will to adequate response, a party will visit the 

take place from Wednesday 15 to Satur- National Railway Museum, which should 
day 18 June at the Viking Hotel. The title be of great interest to railway enthusiasts. 
of the Conference is "The efficient use of 
surface coatings". Summaries of the In addition, theatre parties are being 
papers and biographies of the lecturers arranged on the Wednesday and Thurs- 
will appear in the January 1983 issue of day evening (programme not yet 
JOCCA. In keeping with earlier con- finalised). 
ferences the papers are of a very high 
standard and of 19 papers, 9 will be pre- For those wishing to play in the golf 
sent& by lecturers from paint and print- tournament (for the OCCA Conference 
ing ink companies. Trophy donated by Mr S. Sharp) facilities 

will be available at the York Golf Club. 
York is probably the most beautifully 

preserved historic city in Britain and is Further information may be obtained 
expected to prove popular and interesting from the Director & Secretary at the 
to  delegates. The varied social address on the Contents page of this issue 
programme will afford delegates and their (Tel: 01-908 1086; Telex 922670). 
ladies an opportunity to visit places of 

For information on membership of OCCA, enquiries should be sent to the Association's offices, see 
front cover for address. 

the two OCCA golf prizes. In the background is the excelleniselection of donated prizes 
with Norman Seymour (Section Treasurer), contemplating his reward for an individual 

score 
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bottles of liquor, floor tiles to the longest 
prize, a reel of garden hose. 

Following a very light lunch the Singles 
Stableford competition commenced at 
1.45 p.m. from two tees, accompanied by 
excellent weather conditions. The fairway 
was in excellent condition but the greens 
presented a challenge to all the com- 
petitors as they had undergone con- 
centrated maintenance. The weather 
remained excellent for the full 18 holes 
and the golf was followed by an excellent 
three course dinner prepared by Pepe, the 
resident steward originally from 
Barcelona. 

Frank Redman and Gordon Robson, 
Chairman and Vice-Chairman, of the 
Manchester Section, were present to 
welcome competitors and especially those 
from other OCCA sections, including 
London, West Riding and Midlands. 

The prize giving ceremony followed, 
with Frank Redman presenting them as 
follows: 

1982 OCCA National Trophy plus 
Replica -Brian Carroll 

1982 OCCA Manchester Section Jubilee 
Trophy plus tankard -Brian Carroll 

Next highest scoring OCCA member 
- Brian Falder 

Guest with highest score - Ted Crossley 

There followed prizes for nearest the 
hole on the I lth, descending scores and 
finally he who shall be nameless collected 
plural prizes for a singular score. 

Several interesting points arise from an 
analysis of the prize giving: 

1. Brian Carroll, with 38 points, also 
won the 1982 Northern Sections Golf 
Tournament. His score equalled the 
1981 total. 

2. Manchester Section has completed a 
double hat-trick by winning both these 
OCCA trophies for three successive 
years. 

3. Brian "beat his boss" (Ted Crossley) 
by one point. 

4. Brian Falder, a Manchester Section 
member, is proving so successful in 
recent golf competitions that the title 
of Brian (Bandit) Faldo has been 
suggested1 

An excellent golfing day was had by 
all, hopefully to be repeated at the same 
venue on I September 1983. 

F. B. Windsor 

Brian Higgins on the left receiving the Visitors Tankard from Shown at the London Section's annual golf tournament: Brian 
Brian Gilliam (Chairman) at the London Section's annual golf Gilliam (Chairman) on the left handing Martin Stevens the 

tournament Members Cup 

London Section 
Golf tournament 

On a warm summers day on 7 July 1982 
40 members and guests of the London 
Section assembled at Canons Brook Golf 
Club, Harlow, Essex for the annual golf 
tournament. 

Two trophies were being contested, the 
Members Cup donated by The Valentine 
Varnish and Lacquer Company Ltd, and 
the Visitors Tankard donated by Cowan 
Colours, Blythe Burrell Colours Ltd. 

The first group of players away 
included the President, Mr D. J. Morris. 
Styles on the first tee varied and it was 
evident that several players had improved 
from last year. One player's shot actually 
reached the ladies tee, another's ended 
behind him. 

During the afternoon, stories of trees 
crossing the fairway were reaching the 

organising committee. Once again the the scores for the prizes and the presenta- 
course laid out by Henry Cotton was tions were made following a good meal. 
proving a challenge. As the players 
returned to the 18th green it was obvious The next tournament will take place at 
that everybody had enjoyed themselves. the same venue in early July 1983. 

The committee eventually worked out B. A. Canterford 

Shown above at the South African Division's symposium held on 11-13 October 1982 at 
Sun City, Bophuthatswana are (from left to right): J. Anneveldt, G. Hughes, H. Villiger, 
R. G. Humphreys, I. R. Lyon, Dr P. R. Colau, E. Duligal, G. P. Verster, D. J. Morris 
(President), B. Rouse, C. J. R. Eichhorn, G. Munro, R. Eglington, J. van der Klooster, I. 

Whyley, W. C. Aten. Photo: Warman Publications 
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\ J British Standards reviewed and 82152954 DC Methods of test for finishes 
confirmed for wooden furniture Part 2. Assessment 

of surface resistance to wet heat (Revi- 
MEEl169 sion of BS 3962: Part 2) PVC/S 

Contrast aid paints used m magnetic 
particle flaw detection 82152955 DC Methods of test for fmishes 

for wooden furniture Part 3. Assessment 
of surface resistance to dry heat (Revision 
of BS 3962: Part 3) PVCIS 

Protection of iron and steel - 
readen' views sought 

Proposed for withdrawal 
It is confmed that the British Standards 
Institution Technical Sub-committee 
BDBI7II "Protection of iron and steel 
structures from corrosion" is the com- 
mittee responsible for: 

A note of any objectiort to these with- 
drawals should be sent to the Director 
General by 31 December 

*82/54408 DC BS 2782 Methods of 
testing plastics. Method 150E. Method 
for the detennination of stiffness in 
torsion of flexible plasticized compounds 
of vinyl chloride (ISOIDIS 45812) 

PLCl42 
*82/54755 DC Methods of test for 
paints. New Part. Preparation of acid 
extracts from paints (ISOIDIS 6713.2) 

PVC/lO 

(a) BS 5493: 1977 "Code of practice for 
protective coatings of iron and steel 
structures against corrosion'' (for- 
merly C.P. 2008). 

(b) DD24: 1973 "DraR for Develop- 
ment. Recommendations for methods 
of protection against corrosion on 
light section steel used in building". 

Methods of test for paints 
3900: Part A4: 1966 Notes for guidance 
on paint application 
Obsolete 
3900: Part F7: 1973 Determination of 
resistance to water (water immersion 
method) 
Superseded by BS 3900: Part G5: 1976 

Comment date - 28 January 1983 

82/54896 DC Amendment No. 2 to BS 
6044 - Specification for Pavement 
marking paints 

The committee is considering the need 
to revise these documents and wishes to 
canvass views and comments from as 
many people as possible. Thus the 
secretary, Mr J. B. Stubbs, British 
Standard Institution, 2 Park Street, 
London WIA 2BS, would welcome the 
views of all readers. 

Standard. withdrawn 

AU 148: AUEI-/I 
Methods of test far m o m  vehicle paints 
AU 148: Part 1: 1969 Visual colour 

Comment date - 28 February 1983 

82155404 DC Methods of test for paints 
(BS 3900) - Part A3. Standards panels 
for paint testing (ISOIDIS 1514) 

matching 
Superseded by BS 3900: Part D l :  1978 
AU 148: Part 7: 1969 Hidin~ oower 

Britiah Standards Superseded by BS 3900: ~art"d4: 1974 
AU 148: Part 8: 1969 Measurement of 
paint film thickness 
Superseded by BS 3900: Part C5: 1975 

82155405 DC Methods of test for paints 
(BS 39001 - Amendment to Part A 10. 3690: RDBl26 

Bitumens for building and civil 
engineering 
3690: Part 2: 1982 Specification for 
bitumens for industrial purposes 4 page 
A4 size Gr 3 

~etermination of volume of dry coating 
(IS0 3233lDAM 1) 

New work started 
82155406 DC Methods of test for paints 
(BS 3900). New Part. Bead test (Conical 
mandrel) (ISOIDIS 6860) 

Specification for identification of 
pipelines 
Will revise and update BS 1710MEEl104 Requirements for grades of bitumen 

suitable for use in industrial applications 
in the UK. No current standard is 
superseded. (ISBN 0 580 12866 0.) 

82155407 DC Methods of test for paints 
(BS 3900). New Part. Determination of 
water vapour transmission rate of free 
films (dish method) (ISOIDIS 7783) 

3900: PVC110 
Methods of test for paints 
3900: Part G4: 1967 Resistance to hot 
fats Amendments 

3900: PVCIIO 
Methods of test for paints 

International publications 
Draft Stmdrrdr far public 
comment IEC 699: 1981 GEU16 

Test method for the evaluation of bond 
strength of Impregnating varnishes by the 
wire bundle test 13 page 
No corresponding BS 

3900: Part 84: 1967 Determination of 
lead in low-lead paints and similar 
materials 
Amendment No. 3 Gratis AMD 4044 

Requests for drafts only, quoting the 
relevant document number, should be 
sent separately to: General Office, 101 
Pentonville Road, London N1 9ND 
enclosing addressed labels and a 
remittance of f2.50 including postage for 
each copy ordered by subscribers (f3.00 
including postage to non-subscribers). A 
higher charge will be made for 

Please give the r@e~nce AMD ...., not 
rhe B number 

ISOITR 5657: 1982 
Fire tests - Reaction to fire - lgnitability 
of building products 31 page Q 

3262: 1978. RDB/25 
Specificat~on for hot-applied ther- 
moplastic road marking materials exceptionally -large drafts for public 
Amendment No. 3 Grat~s AMD 4048 comment and in these cases the prices International new work started 

will be given beneath the title. Comments 
6088:1981 RDBR5 are welcome but must be received by 31 Thickness of wet and dry paint films 
Specification for solid glass beads for use December 1982 to be considered by the Will revise BS 3900: Part C5 and IS0 
with road marking compounds and for relevant BSI committee. Draft standards 2808: 1974 to update existing procedures 
other industrial uses. may be modified before adoption and and to ~nclude new methods. 
Amendment No. 1 G r  2 AMD 4047 issued as British Standards. ISOITC 35/SC 9 through PVCIIO 
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At the meeting of the Pmfsseional Grade Commitlw held on 27 
October 1982 the Committee authoriasd the following: 

Admitted am Aamociat~: 

Langdon, Donald Robert (Ontario) 

Wilcox, David J o w h  (Manchester) 

Admitted as Uwnticlte: 
Stanton, Peter Roy (Manchester) 

The full list of colleges with experience 
in surface coatings, and those willing to 
help Registered Students and Ordinary 
Members of the Association to prepare 
dissertations in respect of LTSC, is given 
below. Full details to meet students' needs 
should be obtained from these colleges. 

Bradford College, School of Technology 
& Design, Gt. Horton Road, 
Bradford BDI IAY. 

College of Arts & Techndogy, Maple 
Terrace, Newcastle upon Tyne NE4 
7SA. Mr P. Maycock, Head of 
Department of Science. 

Coventry Technical College, Butts, 

Coventry CVI 3GD. Mr B. Bell, 
Head of Department of Science. 

East Ham College of Technology, High 
Road South, London E6 4ER. Mr G. 
Wood, Department of Science. 

Hull College of Further Education, 
Q u m s  Gardens, Hull HUl 3DE. 

London College of Printing, Elephant and 
Castle. London SE16. Mr K. 
Bradshaw, Science and Printing 
Department. 

Manchester Polytechnic, All Saints, 
Manchester M I 5  6BR. Mr G. 
Higginbotham, Department of 
Polymer Technology. 

Mmcbelter Polytechab, Chester Street, 
Manchester MI 5GD. Mr R. Stott, 
Department of Polymer Technology. 

Matthew Bonlton Tecbdcd College, 
Sherlock Street, Birmingham 5. Mr 
C. J. Thompson. 

Polytechnic of the South Bank, Borough 
Road, London SE1 OAA. Mr P. 
Barnes, Department of Chemistry 
and Polymer Technology. 

Stow College - Ghsgow, 43 Shamrock 
Street, Glasgow G4 9LD. MI D. C. 
Dunn, Head of Department of 
Management Services. 

The Polytechnic, Wolverhampton WVl 
ILY. Dr B. W. Rockett. 

W d e y  College of Technology, Crockens 
Lane, Smethwick, Warley B66 3BU. 
Dr R. A. W. Longden, Head of 
Department of Chemistry, Comput- 
ing and Applied Sciences. 

Watford College, Hempstead Road, 
Watford, Herts WDI 3EZ. Mr L. 
Young, Head of Department of Print- 
ing and Packaging. 

Professional 
Anyone who bas dowed his membmhip 
of the Association to lapse and now 
desires to rejoin the Association is 
reminded that pmious service as an 
Ordinary Member (or Registered 
Student) can be counted towards the 
qualifying period of membership set out 
in the regulations. 

The attention of senior members of the 
Association is particuldy drawn to the 
Ucentiate Grade and they am ukcd to 
encourage younger techniial personnel to 
take advantaae of this imoortant Associa- 
tion activity.- Several c611eges are now 
willing to help suitable candidates with 
the preparation of dissertations and a list 
of colleges is given above. 

Reprints of the regulations wvwlng the 
Professional Grade are obtainable from 
the Association's oRicn, together with 
application forms. 

As laid down in the report of the Working 
Party on Education, Training and 
Qualifications which was adopted on the 
institution of the Professional Grade, a 
list of those members in the Grade n 
published in the December issue of the 
Journal each year. The 11th such l~s t  
appears below and includes the name of 
members resident in 37 countries. 

members 
The section to which the member is 

attached is given in italics. 

The certification fecs at present are: 
Fdlows f 10.00 + VAT, Associates f6.00 
+ VAT, and Licentiates f3.00 + VAT. 
The regulations for admission to each 
grade are available as a reprint from the 
Association's offices. 

Addcnbrwke, Brian John (Midlands) 
Aitken-Smith, Frank Joseph 
(Auckland) 

Anneveldt, Jan Johan Willem (Natal) 
Apperley, Thomas William James 
(West Riding) 

Archer, Harold (Manchester) 
Arnold, Michael Henry Miller 
(London) 

Ashworth, Norman (Manchester) 
Astfalck, Anthony Noel (Tromaal) 
Atherton, Donald (Scottish) 
Bailey, John Noel (Newcastle) 
Banfield, Thomas Arthur (London) 
Bayliss, Derek Arthur (London) 
Beachen, John Frederick (Auckland) 
Bell, Richard Thomas 
(General Overseas-Australia) 

Bennett, Norman Arthur 
(General Overseas-Malta) 

Bester, Lawrence Percy (Tranwml) 
Bhumkar, Chidanand Jayram 
(General Overseas-India) 

Bill ,  Peter (Ontario) 
Bishop, Eric Harold Abbott 
(West Riding) 

Bohringer, Eberhard (London) 
Boroky, Joseph Stephen 
Brown. Arthur Ernest Girdlestone ~~ 

(~onciinj 
Butcher, George Alfred (Midlands) 
Butcher. K e ~ e t h  William George 
(~anchester)  

- 
Butler, Cecil (West Riding) 
Calder, Robert Malcolm (Auckland) 
Caldwell, David George (Wellington) 
Campbell, George Alexander 
(Manchester) 

Carr, William (Manchester) 
Carter, Eric Victor (London) 
Chatfield, Herbert Walter (London) 
Chessman, Clifford Reginald 
(Transvaal) 

Clarke, Harry James (Midlands) 
Clement, Donovan Harry (Midlands) 
Colbom, Douglas Charles 
(Thames Valley) 

Cole, Derek 
(General Owrsea~Australia) 

Cole,. Reginald Joseph (London) 
Collier, Claude William 
(Midlands-Trent Valley Branch) 

CoUings, Arthur GeotTrey (London) 
Cook, Harold Gilbert (London) 
Coupe, Raymond Richard (London) 
Courtman, Frank (Manchester) 
Coverdale, Peter Frederick Muir 
(Midlands) 

Cutter, John Outram (London) 
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Davidson, John Dixon Wilson 
(Scottish) 

Davidson, Sigismund Leonard 
(General Overseas-USA) 

de Jong, Jan Lauwrens (Transvaal) 
Dowsing, George Frederick (London) 
Draper, Patrick Albert (Natal) 
Duckworth, Samuel (Manchester) 
Duligal, Eric Arthur (Transvaal) 
Dunkley, Frederick George 
(Midlands-Trent Valley Branch) 

Durrant, George Geoffrey (Hull) 
Easton, James Douglas (Ontario) 
Eglington, Roland Alexander (Natal) 
Ellinger, Marianne Livia (London) 
Entwistle, Thurston (Newcastle) 
Ernst, Joel (London) 
Finn, Stanley Russell (London) 
Froggatt, Joshua John (London) 
Fullard, John Edward (Transvaal) 
Furuhjelm, Viktor Henrik 
(General Overseas-Finrand) 

Garratt, Peter Garth 
(General Overseas-Austria) 

Gate, Peter Atholl Jackson 
(Transvaal) 

Gay, Philip James (Hull) 
Geddes, Kenneth Raymond 
(Manchester) 

Gellay, Victor Peter (London) 
Gellman, Alexander (London) 
Ghosh, Sunil Kumar 
(General Overseas-India) 

Giesen, Mathias Franz 
(General Overseas-Germany) 

Gillan, James Graham (Manchester) 
Gollap, Percy Lionel (London) 
Gooch, Colin (Wellington) 
Gosling, Harry (Manchester) 
Graham, Thomas (Manchester) 
Grainger, William Alan (Irish) 
Gray, Denis Roy (West Riding) 
Grover, Donald Henry (London) 
Haken, John Kingsford 
(General Overseas-Australia) 

Hamburg, Herman Rudolf (London) 
Hanson, Robert Philip (Newcastle) 
Hawkey, John Albert Lawrence 
(London) 

Hill, Derek Alfred Wheeler 
(London) 

Hill, Gilbert Victor Geoffrey 
(Thames Valley) 

Hill, Lawrence Albert 
(General Overseas-Australia) 

Hipwood, Hubert Allan (London) 
Hodgson, Kenneth Vickerson 
(Newcastle) 

Holbrow, Gordon Leonard (London) 
House, Dudley James (Natal) 
Hutchinson, Geoffrey Herbert 
(Scottish-Eastern Branch) 

Inshaw, John Leslie (Thames Valley) 
Iyengar, Doreswamy Raghavachar 
(General Overseas-USA) 

Jacob, Basil (Thames Valley) 
Johannsen, Ralf Peter (Cape) 
Johnson, Roland Emanuel George 
(General Overseas-Zimbabwe Branch) 

Jolly, Anthony Charles (Manchester) 
Kalewicz, Zdzislaw 
(General Overseas-France) 

Kane, Joseph Richard (London) 
Keenan, Henry Wilfred (London) 
King, Raymond John (Midlands) 
Kotwal, Hoshidar Peshotan 
(General Overseas-Pakistan) 

Kut, Sigmund (London) 
Landmann, Axel Wolfgang (London) 
Lasser, Howard Gilbert 
(General Overseas-USA) 

Lewis, Fred (Manchesrer) 
Ley, John Barry (London) 
Lomas, Harold (Ontario) 
Lunt, Walter Richard (West Riding) 
McKelvie, Archibald Neil (London) 
McLean, Angus (Scottish) 
McQuirk, Peter John (London) 
Mitchell, John Edmund (Manchester) 
Mitchell, Seward John ((Midlands) 
Moll, Ivor Stuart d'Anvers 
(Manchester) 

Monk, Cyril James Henry (Bristol) 
Moon, William Robert (Manchester) 
Morgans. Wilfred Morlev (London) . . 
~ o r h s ,  David 
(General Overseas-Nigerian Branch) 

Munn, Ravmond Henrv Edward 
( ~ o n d o n j  

Munro. Hueh Anderson (Scottish) 
~ewnham, herbert Alan ' ( ~ o n d o d  
Newton, Dennis Sydney (London) 
Newton, Donald Stringer (Bristol) 
Nutt, William Owen (London) 
Oostens, Emile Elie Eugene 
(General Overseas-Belgium) 

Parfitt, Geoffrey Derek (Newcastle) 
Pienaar, Dirk Jacobus (Transvaal) 
Piggott, Kenneth Elliot (Natal) 
Poborca, Stefan (Midlands) 
Polaine, Sidney Alan (London) 
Prigmore, Maurice Henry (Bristol) 
Raaschou Nielsen, Hans Kristian 
(General Overseas-Denmark) 

Ray, Stanley Arthur (Midlands) 
Rechmann, Heinz 
(General Overseas-Germany) 

Reid, John Rodney Stanford 
(Natal) 

Rileigh, Albert Kenneth 
(General Overseas-Australia) 

Roe, David Edwin (London) 
Rose, Charles (Manchester) 
Rouse, Robert Earnshaw (Transvaal) 
Rubin, Wallace (London) 
Rudram, Arthur Thomas Stephen 
(London) 

Saunders, Laurence Frederick (Natal) 
Seymour, Norman Henry (Manchester) 
Sharp, Peter Frank (Auckland) 
Sharoe. Eric Edward Victor 
(~rhnsvaal) 

Shepherd, Joseph (Newcastle) 
Silsby, Denys John (Midlands) 
Sim, Richard Alastair 
(General Overseas-Australia) 

~imon,  Raymond (Irish) ' 

Slade, Harold Aitken (Midlands) 
Slinn, Thomas Walter (Wellington) 
Smith, Francis Mark (Manchesler) 
Smith, Harry (Manchester) 
Smith, John George Nixon (Newcastle) 
Sowerbutts, Franks (London) 
Sreeves, John Ernest (Midlands) 
Stoodley, Keith Herbert (London) 
Stoyle, Francis Wilbert (Irish) 
Talhot, Ernest Alexander 
(Thames Valley) 

Tatton, William Henry 
(Thames Valley) 

Tawn, Alec Richard Hmnsey (London) 
Taylor, John Roberts (Bristol) 
Thukral, Prem Sager (London) 
Tickle. Trevor Cvril Kenneth 
(Manchester) 

Tooke-Kirby, John Theodore 
(Bristol) 

Tooth, John Henry Collins (London) 
Touchin. Herbert Rov [Manchester) 
Turner, John Harry ~ a l i i c e  
(Manchester) 

Valentine, Leslie (London) 
Walker, Alan Gordon (Newcastle) 
Wall, Dennis Charles (Manchester) 
Warner, Eric Albert Andrew 
(Wellington) 

Watk~nson, Leonard James 
(West Riding) 

Westwood, George Ernest (London) 
White, Robert Arthur (Auckland) 
Wh~teley, Peter (London) 
Whitfield, Thomas (Auckland) 
Wilkinson, Thomas William (Hull) 
Wlllis, Gervase Hewitson (Manchester) 
Wood, George (London) 
Woodbridge, Richard John (Bristol) 
Worsdall, Herbert Charles (London) 
Yorath, Robert Stanley (Wellington) 

Abel, Adrian George (Manchester) 
Acey, John Arthur (London) 
Adams, John Charles (Midlands) 
Adams, Terry Ernest (London) 
Adefarati, Francis Babasola 
(General Overseas-Nigeria) 

Anthony, Alan Sydney (London) 
Armstrong, Edward (Hull) 
Armstrong, Herbert Walter Maynard 

(London) 
Arnold, Frank (Manchester) 
Ashton, Ronald (Manchester) 
Assink, Jo (Auckland) 
Asubonteng, Samuel Kofi 
(General Overseas-Ghana) 

Awan, Mumraiz Khan 
(General Overseas-Kuwait) 

Bains, Ranjit Singh (London) 
Baldwin, George William (Manchester) 
Bannington, Donald Bertram (London) 
Barnes. Peter James (London) 
Barrie, James 
(Midlands-Trent Valley Branch) 

Barton. James Francis (London) 
Batch, Alan James Edward (London) 
Bax, John Charles 
(General Overseas-USA) 

Beadle, Roy William (London) 
Beckley, Albert Henry (London) 
Bell, Brian Robert (Midlands) 
Bell, Eric James (London) 
Belsham, Barry Michael 
(General Overseas-Cyprus) 

Bentley, Major Gordon (West Riding) 
Berberi, Anwar Edmond 
(General Overseas-Lebanon) 

Bird, George Donald Chaplyn 
(Midlands) 

Bloomfield, Kenneth Vincent (London) 
Bluck, Ross Steele (Wellington) 
Bolam, Ion Barrow (Newcastle) 
Borer, Ke~th (Newcastle) 
Bose, Sunil Kumar (London) 
Bowler, Kenneth Ernest (Midlands) 
Boxall, John (Thames Valley) 
Brooke, Leslie John (Bristol) 
Byms, Arthur Robin (Cape) 
Caffery, George Francis (London) 
Campbell, Douglas Shaw (Transvaal) 
Campey, Leslie John Randall (Ontario) 
Canterford, Barry Albert (London) 



Cartwtight, Jeffrey (London) 
Catchpole, David Thomas (Scottish) 
Catherall, Kenneth David (Midlands) 
Chambers, Anthony (London) 
Chebsey, Maurice (Manchester) 
Chellingsworth, Horace Thomas 
(Midlands) 

Chippington, Kenneth Alan (Bristol) 
Churchman, Anthony Edward 
(London) 

Clark, Laurence Norman (London) 
Clark, Michael Denis Thomas 
(Wellington) 

Clarke, Raymond John (Ontarfo) 
Clayton, David Walter Norbury 
(Manchester) 

Clausen, Hans Christian (Natal) 
Coates, John AUen (Manchester) 
Cole, Francis William (Midlands) 
Constantinides, Emcos (London) 
Cordwell, Terrence Allan 
(Midlands-Trent Valley Branch) 

Cowie, Edward Bruce (Natal) 
Cox, Garth Anthony (West Riding) 
Cromarty, Ronald Earling (Transvaal) 
Craske, Anthony John 
(General Overseas-Indonesia) 

Cunninnton. Robin Rov Carol 
(~ondGn) ' 

Daggett, Wilfred Francis (London) 
Dalton. Frank 
(~eneral  Oversea-Denmark) 

Davies, Frank Watkin (Manchester) 
Davis. Brian Frederick James 
(London) 

Davis, Reginald Albert (Bristol) 
de Wad, Tielmann Johannes 
(Cape) 

Dennis, Reginald Herbert (London) 
Devine, James (Transvaal) 
Donkersley, Brian (London) 
Downham, Stephen Airey 
(Manchester) 

Dunn, Paul Alan (London) 
Durant. Leslie Arthur William 
 o on don) 

D% 
Ian Cl iord  James 

ames Vallev) 
  at on, Michael -~ijeorge 
(Thames Valley) 

Ekeh, Godwin Chukoemeka 
(General Overseas-Nigerian Branch) 

EUiott, P a n  (London) 
Eltringham, James Norman (Auckland) 
Eylers, Petrus Gerardus 
(General Oversea-Zimbabwe Branch) 

Fell, Alan William (Thames Valley) 
Fernades, Larry Raphael Francis 
Joseph (London) 

Field, Lawrence Edward (Natal) 
Finlay, Cecil Newton (Newcastle) 
Fisher, Leslie Alexander 
(General Overseas-Malaysia) 

Flood, Geoffrey Terence (Manchester) 
Ford, Keith Sydney (Manchester) 
Formanek, Lcopold 
(General Overseas-Czechoslovakia) 

Freund, Kurt Alfredo 
(General Overseas-Ecuador) 

Fry, Jack Ian (Wellington) 
Gaswyne, John (Auckland) 
Gaynor, Helen MacDonald (Tronsvaal) 
Gibson, Frank (Monchester) 
Gibson, John Carrington (Hull) 
Giliam, Brian Frederick (London) 
Goodman, Robert John 
(General Overseas-Spain) 

Green, Basil Ray 
(General Overseas-Trinidad) 

Green, Brian James (London) 
Greenall, Brian John (Wellington) 

Gmnf~eld, Eric (Midlands) 
Grifiths, Henry James (Midlands) 
Grime, David (London) 
GUM, David John (Midlands) 
Gunn, Reginald (Thames Valley) 
Hackney, Thomas (Auckland) 
Hamilton, Alexander (Scottish) 
Hardie, Ian William (London) 
Harrison, Cyril Geoffrey (Hull) 
Harty, David Basil 
(General Overseas-Australia) 

Hasnip, John Anthony (Hull) 
Heald, Desmond (Manchester) 
Herriott, Charles Edward (London) 
Hickman, Edwin Peter (Midland) 
Hill, Raymond Forsyth (Scottish) 
Hitchmough, Rex Henry (London) 
Hodge, Robert Alexander Paul 
(A uckland) 

Holden, William Desmond 
(Manchester) 

Holt, Clifford (West Riding) 
Honiball, Alan Edward (Scottish) 
Hopper, Derek Edgar (Midlands) 
Horsfall, Anthony John (Auckland) 
Howard, Eric (Manchester) 
Howells, Barry John (Hull) 
Howes, Edward John (London) 
Hughes, Anthony Harold (Manchester) 
Humohrev. Thomas Lawson Mvles 
(scAttisij 

Hutchinson, Martin Alfred 
(West Ridine) 

~ames,  ~ u d o r - ~ e r ~  (Irish) 
Jangbahadur, Shyam Sharan 

(General Overseas-India) 
Jenkins, Brian Gordon Allan 

(Auckland) 
Johnsen, Svend 
(General Overseas-Denmark) 

Johnstone, James William 
(Manchester) 

Jones, Derek Frederick Arthur 
(Thames Valley) 

Jones, Geoffrey Peter (Wellin ton) 
Kaye, Dennis David (Londo$ 
Kenna, Frank William (Manchester) 
Kerr, Michael Anthony (Manchester) 
King, Charles William Henry (Midlands) 
Kirkwood, Thomas (Scottish) 
Kirlew, Charles Wesley 
(General Overseas-USA) 

Kitchen, John Robert 
(Midlands-Trent Valley Branch) 

Laker, Bernard Geroge (London) 
Lakshmanan, P. R. 
(General Overseas-USA) 

Lander, Wilfred Terence (London) 
Lang, Robert (Scottish) 
Langdon, Donald Robert (Onrario) 
Langford, Henry (London) 
Langley, Robert (Scottish) 
Lawrence, Simon Gayner (Scottish) 
Lawton, Cyril Victor (Midlands) 
Leathley, George Derek (Auckland) 
Le Maistre, Paul Francis (Midlands) 
Lever, Colin (Manchester) 
Lewis, Geoffrey John (Midlands) 
Lewis, John David (Thames Valley) 
Low, Charles 
(General Overseas-Australfa) 

Macdonald, Alan (Auckland) 
Malik, Javed Haider 
(General Overseas-Pakistan) 

Mandagi, Willy 
(General Overseas-Indonesla) 

Mandelson, Jack (Scottish) 
Maple, Donald Peter (London) 
Marples, Peter (Transvaal) 
Martin, Christian Pierre 
(General Overseas-France) 

Mavnard. Albert Wiiam David 
(dwrseos) 

McCallum, Ian Robert (Scottish) 
McCapra, Ronald (Auckland) 
McClean, Michael Dennis (London) 
McDonald. Kenneth Rov (Natal) 

(West Riding) 
McFetridge, John Henry (Wellington) 
McKay, Alan Gordon (London) 
McKay, John (Manchester) 
McKean. James Newlands (Auckland) 
~cMii l&,  James (~anchester) 
Mepham, Brian Edwin (London) 
Mikucki, Wiktor (London) 
Moore, Frank Roden (West Riding) 
Moore, James (Thames Valley) 
Moore, William Alexander (Auckland) 
Morpeth, Frederick Johnson 
(Manchester) 

Moss, Noel Sydney (London) 
Mouallem, Mouhammad 
(General Overseos-Syria) 

Mun-Gavin. Patrick William James 
(Natal) 

Myers, Gordon (Natal) 
Mvnett. Raymond John (Mldonds) 
~ a e s s ,  ' ~ r d  
(General Oversea-Norway) 

Ness, Robert Alexander (Auckland) 
Newman, Derek George (Transvaal) 
Nolan, Michael Melvyn (Irish) 
Norton, Douglas Kent (Midlands) 
Notley, Malcolm Anthony Leslie 
(London) 

Oakley, Ernest (Newcastle) 
O'Connor, Eugene Daniel 
(Manchester) 

Ohene-Kwadade, Kofi 
(General Overseas-Ghana) 

Pace, Graham (Thames Valley) 
Parry, Martin Gerald (London) 
Patel, Shirish Manibhai (Ontario) 
Patrick, Alan Clive (Irish) 
Payne, Edward James (Manchester) 
Payne, Kenneth (Bristol) 
Pemberton, Joseph James (London) 
Pessall, Robert George (Midlands) 
Piper, Norman William (Manchester) 
Porteous, Barrie Milroy (Ontario) 
Potter, Arnold John (Hull) 
Potter, Francis 
(General Overseas-Zimbabwe) 

Proudley, Philip Miles (West Riding) 
Provan, Andrew Wilson (Wellington) 
Pyett, Albert Lawrence (Monchester) 
Quorn, Peter James (Cape) 
Rackham, John Michael (Newcastle) 
Rampley, Dennis Neil (London) 
Redman, Frank Benson (Manchester) 
Reeve, Frank Nicholson (Transvaal) 
Roberts, Peter David Mynwy 
(London) 

Robinson, Arthur Graham 
(Manchester) 

Robmson, Francis Derrik (Hull) 
Rothwell, Gerald William (London) 
Rout, Peter George (West Riding) 
Routley, Alan Francis (London) 



Russell, Frednick Charles (London) 
Saggar, Anoop Kumar 
(Geneml Overseas-Kenya) 

Schcinost, Bcrnd (Natal) 
Semple, James Wiiam (London) 
Sewell, Anthony Robert (Auckland) 
Sharpe, David (London) 
Shepherd, David William (Brfstol) 
Silverwood, David (Manchester) 
Smith. Brian James (London) 

Surinphong, Julian Su riya 
(General Overseas-Thailand) 

Talwalkar, Vinayak Sakharam 
(London) 

Tape, Brian William Charles 
(General Oveneta-USA) 

Taylor, Richard Anthony John 
(London) 

Taylor, Terence (Manchester) 
Thomas. Anthonv 

(~enerhl 0 w r s t k ~ r a z f l )  
Thornton, Philip Joseph Martin 

(Irish) 
Tilyer, Richard Brian (London) 
Topping, George David (London) 
Tooke-Kirby, David Henry (London) 
Toovey, John (Scottish) 
Trevitt, Edwin William (London) 
Triggs, Francis Cyril (London) 
Troparevsky, Alejandro 

(General Owrseas-Argentina) 
Tve. Terence Thomas (Midlanh) 

Whalley, James 
(General Overseas-Nigerian Branch) 

Whatling, Allan (Brfstol) 
Wheatley, Kenneth Valentine (Irish) 
Whetstone, Peter John (London) 
Whiteside, Alexander Edward 

(General Overseas-Australia) 
Wilcox, David Joseph (Manchester) 
Wilkes, David Graham (Bristol) 
Wilkinson, Roy Rowley (Manchester) 
Williams. Adrian Arthur Owen 
(London) 

Williams, Cyril (Manchester) 
Windsor. Frederick Barrv 
( ~ a n c k s t e r )  

Woof, John Cliiord (Brfstol) 
Wooll, Frederick James (London) 
Wright, Graham Leslie (Auckland) 
Wu, Andrew Chi Kit 
(General Owrseas-Hong Kong) 

Young, Hugh (West Ridink) 
Zissell. Martin John (London) 

Smith, Harry ~ e r t r k  t ond don) van der Merwe, ~endr ik  ~ lbe r tus  
Soman, Chettiparambil Johannes (Natal) 
(General Overseas-Spafn) Van Londen, Anton Matthijs 

Sowerby, Alan Hope (Auckland) (General Overseas-Holland) 
Spaargaren, Albert Arend (Natal) Vickers, James Edward (Auckland) 
Spargo, Robert (Auckland) Vorster, Olof Caruso (Transvaal) 
Springett, Robert Arthur Edward Walker, Peter 1 (Thames Valley) 
(London) Walters, Peter (Auckland) 

Staples, Peter Graham (London) Webb, John Peter (London) 
Stephenson, Robert Perry (Auckland) Webb, Laurence (Manchester) 
Stone, James Bryan (London) Weineck, Terrence Graham 
Stott, Raymond (Manchester) (General Overseas-Portugal) 
Stretton, Elizabeth (Manchester) Whaley, Alan Roy (Manchester) 

Association notices 

Licentiates 
Asiedu-Dompreh, Johnathan (London) 
Hayles, John William (London) 
Leonard, Michael William (London) 
Lodge, David William (London) 
Richardson, Robert Keith (London) 
Rogers, Michael Ambrose 
(General Overseas-Trinidad) 

Rowntree, Randal Peter (Manchester) 
Sawyerr, Olatunji Pekun 
(General Overseas-Nigerian Branch) 

Stanton, Peter Roy (Manchester) - 

Binding of the Journal 

Members will be pleased to know that 
J. S. Wilson & Son, 14a Union Road, 
Cambridge CB2 IHE, will undertake the 
binding of back volumes of the 
Association's Journal sent in by 
individual members. Quotations will be 
given on request. 

Members wishing to avail themselves 
of this facility should send the parts, 
securely wrapped, direct to J. S. Wilson 
& Son, enclos~ng the remittance for each 
volume, and ensuring that notes bearing 
names and addresses are enclosed with 
the parcels. It is particularly important 
that packets are sufficiently wrapped to 
negate the possibility of damage in the 
post. 

1983 members subscriptions 

Members are reminded that the 1983 
membership subscriptions to the Associa- 
tion are payable on 1 January 1983. 
Forms were despatched to members in 
the autumn. 

The Commissioners of Inland Revenue 
have approved of the Association for the 
purpose of the 1970 Income and 
Corporation Taxes Act Section 192, so 
that a member subject to United 
Kingdom income tax is entitled to a 
deduction from the amount of his emolu- 
ments assessable to income tax under 
Schedule E for the whole of the a~inual 
subscription to the Association, provided 
that the subscription is defrayed out of 

the emoluments of his office or employ- 
ment and that the interests covered by the 
objects of the Association are relevant to 
such office or employment. 

Members resident in the United 
Kingdom are reminded that if there is any 
change in the standard rate of Value 
Added Tax announced before they send 
in their 1983 subscription, the VAT 
payable on membership subscriptions is 
the amount that applies on the date of 
payment. 

1983 libra y subscriptions 

The Journal subscription rate to non- 
members, including libraries, for 1983 
will be f 50 (USSl 10) post free by surface 
mail, home and abroad. Individual copies 
can be purchased for £5.00. Remittances 
should be sent with an order to the 
Association's offices. 

Retired members 

Council also wishes it to be known widely 
that in 1962 it introduced a reduced 
membership subscription rate for 
members who have retired from business. 
This applies to a member who has com- 
pleted 20 years as an Ordinary or 
Associate Member and has retired from 
business and normally has reached the 
age of 60; he may apply for his name to 
be retained on the register of members at 
an annual subscription rate o f f  6.00 and 
he will retain the same rights of mem- 
bership as the class of membership to 
which he was attached upon retirement. 

Members wishing to avail themselves 
of this concession should write, in con- 
fidence, to the Director & Secretary at 
the address on the contents page, giving 
the relevant information under the four 
headings: (a) name, address and section, 
(b) date of election, (c) date of retirement, 
( 4  age. 

Situations wanted 

Any member who wishes to place a small 
advertisement (with box number) in the 
situations WANTED section of JOCCA 
can do so without charre bv sendine 
details to the Directoru& secretary: 
marking the  envelope "CONFI- 
DENTIAL". 

Monographs and student reviews 

Council wishes to publish in the Journal 
occasional monographs or student review 
type articles for the benefit of younger 
technologists to act as introductions to 
some specialised fields in the industry. It 
is intended that such articles would then 
be reprinted as separate booklets. Council 
wishes to invite suggestions from 
members of suitable topics for such a 
series of articles, together with the names 
of persons who would be willing to write 
the articles. 

Any members who would be willing to 
write such a monograph, or who can 
suggest another person who might be 
willing to do so, should write to the 
Director & Secretary at the address on 
the contents page giving full details. 



Indexes to Volume 65 - 1982 

Key: 
(E) - Editorial and comment 

(CV) - Company visits Jain, P. K., see Saxma, M. S. (T) 409 .................. 
(L) - Letters Jaycock, M. J. and Kayem, G. J., Stability and floccula- 

(OM) - OCCA Meetings tion in latex paint. Part 1: the influence of dispersants 
(ON) - OCCA News on particle stability (T) ........................ 43 1 

(R) - Reviews Jones, R. I., see Guidetti, G. (T) 129 ................... 
(SC) - Short Communications 

(T) -Transactions and Communications K 
Kayem, G. J., see Jaycock, M. J. (T) ............... 43 1 
Kelly, A., see Carr, W. (T) ....................... 85 
Kozma, K. P., Refinishing today - legislation, implied 

and statutory (T) ............................ 387 
Krishnamurti. N.. Shirsalker. M. M. and Sivasamban. M. 

Authors 
A., water-soluble epoxy vehicles (T) ............... 301 

Krishnamurti, N., see Sankaram, A. V. B. (T) ......... 390 
Kronberger, K., see Mercurio, A. (T) ............... 227 
Kulkami, N. G., see Sankaram, A. V. B. (T) .......... 390 

A Page M 
Agrawal, D., see Vasishtha, A. K. (T) ............... 276 Ma~ne. J. E. 0. and Mills D. J., Structural changes in 
Agrawal, D. and Vasishtha, A. K., Drier compositions polymer films. Part 1: the influence of the transition 

for air drying coatings (T) ..................... 349 temperature on the electrolytic resistance and water ................................. Arnold, M. H. M., Glycerol from sugar (L) ........... 28 uptake (Tf 138 
McArthur. H.. Accelerated corrosion tests in the motor . . 

B industry (T) ................................ 306 
Bedford, D., Intercoat adhesion (L) ................ 28 McBride, P., Lower temperature curing blocked iso- ............ Benitez, J. C., see Rascio, V. (T) ................... 148 cyanate for use in powder coatings (T) 257 
Booth, A., JOCCA readers with R & D experience McDonald, R., A review of the relationship between 

wanted (L) ................................. 28 visual and instrumental assessment of colour differ- 
Bravery, A. F., see Whiteley, P. (T) ................ 25 ence, part 1 (T) ............................. 43 
Burgess, A. F., see Humphries, R. J. (L) ............. 29 McDonald, R., A review of the relationship between 

C 
Callow, L. M. and Scantlebury, J. D., Electrochemical 

impedance on coated metal electrodes. Part 4: The 
effect of overpotential (T) ...................... 

Carr, W. and Kelly A., The effect of bleed on particle 
size measurement (T) ......................... 

Carr, W., Dispersion -the neglected parameter (T) ..... 
Chatterjee, P. C., see Sankaram, A. V. B. (T) . . . . . . . . .  
Cinti, G., Schromek, N. and Torriano, G., Amine cured 

epoxy systems for ballast tanks - the influence of the 
nature of the solvent mixture on film formation, 
properties and performance (T) ................. 

Collingham, G., The automotive refinishing paint market 
in the UK and continental Europe (T) ............. 

Cowley, A. C. D., Living with lead legislation (T) . . . ... 
D 

Demmer, C. G. and Moss, N. S., A new development in 
water-based can coatings (T) ................... 

F 
Field, L., The truth about waterdispersed epoxy coatings 

(T) ...................................... 
Friel, J., see Mercurio, A. (T) ..................... 
Funke, W., Corrosion inhibitors - an alternative to 

active anticorrosive pigments? (SC) .............. 
G 

Gall, L., The testing of new products (T) ............. 
Garnett, J. L., Radiation polymerisation as a tool for the 

surface coatings industry (T) ................... 
Giudice, C. A., see Rascio, V. (T) .................. 
Goswami, D. N., The dielectric behaviour of the natural 

resins mastic and dammar (T) .................. 
Goswami, D. N. and Prasad, N., Spectrophotometric 

studies on hard and soft lac resins (T) ............. 
Guidetti, G. and Jones, R. I., Room temperature organic 

phosphating (T) ............................. 
H 

Humphries, R. G. and Burgess, A. J., lntercoat adhesion 
of coal tar epoxy formulations .................. 

visual and instrumental assessment of colbur differ- 
ence, part 2 (T) ............................. 

Mercurio, A., Kronberger, K. and Friel, J., Aqueous 
gloss enamels (T) ............................ 

Mills, D. J., see Mayne, J. E. 0. (T) ................ 
Moss, N. S., see Demmer, C. G. (T) ................ 
Moustafa, M., see Nassar, F. A. (T) ................ 

N 
Nassar, F. A., Moustafa, M. and Nasser, A. M., New 

modified polyester-type resins (T) ................ 
Nasser, A. M., see Nassar, F. A. (T) ................ 

P 
Panda, H. and Rakhshinda, Epoxy novolac esters (T) ... 
Panda, H., see Saksena, S. C. (T) .................. 
Prakash, R., Milligram determination of formaldehyde 

in a resin using ammonium hexanitratocerate (IV) 
as an oxidant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prasad, N., see Goswami, D. N. (T) ................ 
Priestman, K. M., Foam control in the surface coatings 

industry( T) ................................ 
R 

Raju, K. V. S. N. and Yaseen, M., The effect of part 
replacement of titanium dioxide by barytes on the 
properties of alkyd paints (T) ................... 

Rakhshinda, see Panda, H. (T) .................... 
- see Saksena, S. C. (T) ................ 
Rascio, V., Giudice, C. A. and Benitez, J. C., Influence 

of the use of chlorinated rubber on the anticorrosive 
properties of paint for ships' hulls (T) ............. 

S 
Saksena, S. C., Panda, H. and Rakhshinda, Studies in 

maleation and preparation of maleopimaric acid from 
............... gum rosin of Pinus roxburghii (T) 

Sankaram, A. V. B., Kulkami, N. G., Krishnamurti, N. 
and Chatterjee, P. C., PMR spectra of vinyl monomers 
based on undecanoic acid (T) ................... 

Saxena, M. S., Jain, P. K. and Vasishtha, A. K., Styrene 
copolymerisation of isomerised tobacco seed (Nicoliana 
robacum) oil and its alkyd (T) . .................. 



Scantlebury, J. D., see Callow, L. M. (T) . . . . . . . . . . . . 
Schromek, N., see Cinti, G. (T) . . . . . . . . . . . . . . . . . . . 
Scott, J. L, Accelerated weathering - In reply (L) . . . . . . 
Scott, J. L., Getting the most from your test budget (Tj . . 
Shirsalker, M. M., see Krishnamurti, N. (T) . . . . . . . . . . 
S~mpson, L. A., Factors affecting metal marking of 

organic watings(T) . . . . . . . . . . . . . . . . . . . . , . . . . . 
Simpson, L. A., Yellowing of alkyd paint films (L) . . . . . 
Sivasamban, M. A., see Krishnamurti, N. (T) . . . . . . . . . 
Sreeves, J. E., Factors affecting the development of 

ammo resins for use in surface coatings (TJ . . . . . . . . . 
Stephen, H. G., Hydrogen bonding - key to dispersion? 

(T) ...................................... 
Strassburg, P. J ,  Indigenous raw materials from coal for 

coatings for the eighties (T) . . . . . . . . . . . . . . . . . . . . 

Torriano, G., see Cinti, G. (TJ . . . . . . . . . . . . . . . . . . . . 
v 

Valpola, J., Yellowing ofalkyd paint films . . . . . , . . . , , 
van der Walt, L, Accelerated weathering Q . . . . , . . . . 

Keywords 
Reference list of papen 

Title Page 

1 Electromechanical impedance on coated metal 
electrodes. Part 4: The effect of overpotential . , . . 

2 The truth about waterdispersed epoxy coatings . . . 
3 Foam control in the surface coatings industry . . . . . 
4 Masonry paints and cleaning methods for walls 

affected by organic growth . . . . . . . . . . . . . . . . . . 
5 A review of the relahonship between visual and 

instrumental assessment of colour difference, 
part1 ................................. 

6 Factors affecting the development of amino resins 
for use in surface coatings . . . . . . . . . . . . . . . . . . 

7 Ind~genous raw materials from wal for coatings for 
the eighties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8 Powder coatings - 10 years' experiencb of appli- 
cation technology . . . . . . . . . . . . . . . . . . . . . . . . 

9 The effect of bleed on particle size measurement . . . 
10 A review of the relationship between visual and 

instrumental assessment of colour difference, part 2 
I I Milligram determination of formaldehyde in a resin 

uslng amonium hexan~tratocerate (IV) as an 
oxidant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I2 Coatings for the internal lining of concrete cwde 
oil storage tanks . . . . . . . . . . . . . . . . . . . . . . . . . 

Room temperature organic phosphating . . . . . . . . . 
Structural changes in polymer tilms. Part 1: the 
influence of the transition temperature on the 
electrolytic resistance and water uptake . . . . . . . . 

New modified polyester-type resins . . . . . . . , . . . . 
lnfluence of the use of chlorinated rubber on the anti- 
corrosive properties of paint for ships' hulls . . . . . 

Amine cured epoxy systems for ballast tanks - the 
influence of the nature of the solvent mixture on 
film format~on, properties and performance . . . . . 

The d~electric behaviour of the natural resins mastic 
anddammer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Getting the most from your test budget. . . . . . . . . . 
Hydrogen bonding - key to dispersion? . . . . . . . . . 

van de Wefi A., Powder coatings - 10 years experience 
of application technology (T) . . . . . . . . . . . . . . . , . . . 

Vasishtha, A. K. and Agrawal, D., Film characteristics 
of l~nseed epoxy esters prepared from novolac-based 
polyepoxide resins (T) . . . . . . . . . . . . . . . . . . . . . . . . 

Vasishtha, A. K., see Agrawal, D. (T) . . . . . . . . . . . . . . . 
- see Saxena, M. S. (T) . . . . . . . . . . . . . 
Vorster, 0. C., Coatings for the internal lining of concrete 

crude oil storage tanks (T) . . . . . . . . . . . . . . . . . . . . . 
W 

Walker, P., Organosilanes as adhesion promoters for 
organic coatings. Part 1: silanes on the metal surface 
(T) . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . 

Walker, P., Organosilanes as adhesion promoters for 
organic coatings. Part 2: silanes in the paints (T) . . . . . 

White, A. D., The future of the refinishing industry (T) , . 
Whiteley, P. and Bravery, A. F., Masonry paints and 

cleaning methods for walls aNected by organlc growth 
(T) ...................................... 

Y 
Yaseen, M., see Raju, K. V. S. N. (TJ . . . . . . . . . . . . . . . 

Key Title Page 

21 Epoxy novolac esters . . . . . . . . . . . . . . . . . . . . . . . 
22 The testing of new products . . . . . . . . . . . . . . . . . . 
23 Spectrophotometric studies on hard and soft lac 

reslns ................................. 
24 Aqueous gloss enamels . . . . . . . . . . . . . . . . . . . . . 
25 A new development in water-based can coatings . . , 
26 Lower temperature curing blocked isocyanate for 

use in powder coatings . . . . . . . . . . . . . . . . . . . . . 
27 Factors affect~ng metal marking of organic coatings 
28 F~lm character~st~cs of linseed epoxy esters prepared 

from novolac-based polyepox~de resins . . . . . . . . . 
29 Water-soluble epoxy veh~cles . . . . . . . . . . . . . . . . . 
30 Accelerated corrosion tests in the motor industry . . 
31 Stud~es m maleation and preparation of maleopimaric 

ac~d from gum rosln of P~nus roxburghii . . . . . . . , 
32 Corros~on inh~bitors - an alternat~ve to active anti- 

corrosive p~gments? . . . . . . . . . . . . . . . . . . . . . . . 
33 Drier compositions for alr drying coatings . . . . . . . 
34 The automotive refinishing paint market in the UK 

and continental Europe . . . . . . . . . . . . . . . . . . . . 
35 L~v~ng  w~th lead legislat~on . . . . . . . . . . . . . . . . . , . 
36 Dispers~on -the neglected parameter . . . . . . . . . . . 
37 Rad~at~on ~olvmer~sat~on as a tool for the surface . . 

110 coatings industry . . . . . . . . . . . . . . . . . . . . . . . . , 
129 38 Refmishiig today -legislation implied and statutory . . 

39 PMR spectra of vinyl monomers based on undecanoic 
ac~d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

40 The effect of oart reolacement of titanium dioxide 
143 by barytes on'thePrdpertles of alkyd palnts . . . . . 

41 Styrene copolymer~satton of ~somer~sed tobacco 
148 seed (Nicotmna fobaccum) or1 and its alkyd . . . . . 

42 Organosilanes as adhesion promoters for organic 
coatmgs. Part I: s~lanes on the metal surface . . . . 

171 43 Stab~lity and flocculat~on in latex pamt. Part I: 
the ~nfluence of d~spersants on part~cle stabil~ty . . . 

178 44 Organos~lanes as adhes~on promoters for organic 
182 coatings. Part 2: s~lanes In the paints . . . . . . . . . 
191 45 The future of the refin~shing industry . . . . . . . . . . . 

The number given opposite each keyword in the index below is the key number allocated to the paper to which the keyword refers as 
shown in the reference list above. It is not a page number: this can be obtained from the reference list above. 

460 JOCCA 



Key word Key No . 
Typm and elasus of coatings and died products 

alkydcoating ................................... 4 
automotive finish .......................... .30.34. 4 
cancoating ..................................... 2 
corrosion resistant coating .......................... 3 
corrosion resistant primer .......................... 3 
emulsion paint .................................. .I 
enamel ........................................ 2 .............................. epoxycoating 2.42, 4 
epoxyestercoating ............................... 2 
epoxypaint ..................................... I 
gloss finish ..................................... 2 
highbuildcoating ................................ I 
latex coating .................................... 4 
long oil alkyd finish ............................... 3 
masonry fmish ................................... 
non aqueous dispersion ............................. 
powder coating ............................... .8. 2 
shellac ........................................ 2 
ship bottom paint ................................ 1 
stoving finish .................................... 2 
tankcoating ................................. 12. 1 
urethane finish ............................... .42. 4 
water base dispersion ............................... 
water base paint ............................. .24. 2 

Types and chsses of stn~Ehms or suffacw to be eoated 

concrete ....................................... 12 
steel .......................................... 16 

Raw materials for coatings 

styrenated oil ................................... 4 1 

abieticresin ..................................... 3 
mine  cured epoxy resin .......................... .I 
aminoresin ...................................... 
chlorinated rubber ............................... .I 
dammarresin .................................... 
emulsion resin ................................... 2 
epoxy resin .............................. .21,28, 2 ...................................... gumrosm 3 
lacresin ....................................... 2 
maleicres in ..................................... 3 
mastic resin .................................... .I 
methacrylate resin ................................ Z 
naturalresin .................................... I 
phenolic resin ............................. 11,16, 1 
polyester resin ................................ IS, 2 
rosin .......................................... 3 
styrene resin .................................... Z 
styrenated resin .................................. 4 

-Pdme pigments and dyes 

l a d  pigment .................................... 35 
red iron oxide pigment ............................. 16 ................................. titanium dioxide 40 

-Extender pigment 

barytes ........................................ 40 
extender pigment ................................. 40 

solvent ........................................ 17 

Keyword Key No . 

barium drier .................................... 33 
calciumdrier .................................... 33 ..................................... cobaltdrier 33 
leaddrier ....................................... 35 .................................. zirconium drier 33 

castor oil fatty acids .............................. 29 

biologically active agent ............................. 4 

.................................. dispersing agent 43 ....................................... thickener 24 

- M i d -  paint additives 

............................. adhesionprom oter 42.44 ........................................ defoamer 3 

-Raw matetiah awed h momfacture or rynthds  
of ingredients for coatings 

..................................... abicticacid 31 
acrylic acid .................................... -29 ..................................... aminoacid 25 .............................. castor oil dehydrated 29 ..................................... dibasicacid 31 
epichlorohydrin .................................. 21 
formaldehyde ................................... I 1  ................................ isocyanate adduct 26 .................................. linseed fatty oil 28 
maleicanhydride ................................. 31 
monomer ...................................... 39 
phenol ...................................... 21.25 
rosin ....................................... 21.31 

Eqdpment primarily w o c t t r d  with 

.Analysis, menumnent or tenting 

weathemeter .................................. 19 
-Manufacturing or synthesis 

dustcollector ................................... 35 
-Application of c d q p  and allid products 

spray booth ..................................... 38 

ovens ......................................... 1 
P r o m m  and methods prlmarlly nroflated with 

.Analysis, mururement or testing 

absorption spectroscopy ........................... 23 
accelerated corrosion test ....................... .2 9.30 
accelerated testing ................................ 19 ............................. accelerated weathering 19 
analytical method ............................... .I I 
color difference measurement ......................... 5 
corrosion testing ................................. 30 
electrical impedance ............................... 1 
exterior exposure testing ........................... 19 



Key word Key No . 
galvanic corrosion ................................ 30 
impacttest ..................................... 29 
instrumentation ................................... 5 
laboratory test ................................... 19 
metal marking test ................................ 27 
salt spray testing ................................. 30 
spectroscopy .................................... 39 
test procedure ................................... 22 

-Manufacturing or synthesis 

block polymerization .............................. 26 
color matching ................................... 5 
copolymerization ................................. 4 1 

....................................... dispersion 9 
esterification .................................... 2 I 
flocculation .............................. .27,36, 43 
foamcontrol ..................................... 3 
instrumentation ................................... 5 
melein~zation .................................... 31 
milling ........................................ 36 
plgment dispersion ................................ 36 
pigment/solvent reaction ....................... .20, 36 
pigment/vehicle reaction ....................... .20, 36 
plast~cizat~on .................................... 16 
shad~ng ........................................ 22 
thlnnlng ....................................... 36 
graft polymerization .............................. 37 

.Storage. protection or prese~ation 

skinning ....................................... 33 

-Surface preparation before coating 

phosphate treatment .............................. 13 
pretreatment .................................... 13 .................................. surface treatment 4 

-Application of coatings and allied products 

contamination ................................... 13 
electrocoating ................................... 30 
electrostatic coating ............................... 26 
spraying ....................................... 35 

-Drying or curing of coatings 

............................ coalescence ......... : 24 
drying ...................................... 17. 24 .................................. electron curing 37 ................................... film formation 17 .................................. polymerization 37 
ultraviolet curing ................................. 37 

-Service or utility 

.................................. corrosion .13. 16 ..................................... weathering 22 ................................ galvanic corrosion 30 

Properties. characteristics and conditions primarily associated 
with 

-Materials in general 

........................................ color 5.15 ................................ dielectric constant I8 ........................ glass transition point 14.18. 24 ..................................... HLB value 20 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hydrogen bonding 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  melting point 18 

opacity ..................................... 22.36 
..................................... particle size 27 

polarity ........................................ 20 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  solubility parameter 20 

Keyword Key No . 
........................................ toxicity 38 
................................... viscosity .IS. 33 

-Raw materials for coatings and allied products 

bleeding ........................................ 9 
................................... color stability 36 
................................... particle shape 36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  particle size .9, 36 

................................. water dispersible 25 

-Bulk coatings and allied products 

....................... pigment volume concentration 27 
........................................ potlife 17 

water dispersible .............................. .2. 24 

-Coatings during application 

bronzing ....................................... 36 
curing temperature ............................... 26 

................................. drying rate .IS. 33 

-Dried or cured films 

acid resistance ................................... 15 
adhesion ................................ .24.42. 44 

.................................. alkali resistance 15 
brightness ...................................... 36 
chemical resistance ............................... 28 ...................................... corrosion 44 

............................... electrical resistance 14 
exterior durability ................................ 19 
fade resistance ................................... 22 

.................................... film defect I, 24 
flooding ....................................... 36 
gloss ................................. 22.27.29. 36 
hardness .............................. IS. 17.27. 29 
monomer ...................................... 39 
performance ............................ 2.17.24. 36 
salt water immersion test ........................... 17 
sea water immersion test ........................... 16 
solvent retention ................................. 17 
water resistance ............................ 15.17. 28 
yellowing ...................................... 33 

-Structures or surfaces being coated 

corrosion ...................................... 30 

-T%e environment 

................................. exterior exposure 19 
............................. industrial atmosphere 35 

Specifications. standards and regulations 

government specifications .......................... 35 

Miscellaneous terms 

application ...................................... 8 
................................... biodeterioration 4 

cost .......................................... 34 
................................. development .6. 45 

fire hazard ..................................... 38 ................................... fire prevention 38 
..................................... formulation 24 

................................. health and safety 35 ................................... lead pollution 35 
................................. market analysis -34 

....................................... millbase 22 ................................ paint manufacture 35 
............................. raw material production 7 

........................................... rust 30 

JOCCA 



Subjects 
A 

Accelerated corrosion tests in the motor industry (T) ... 
Accelerated weathering (L) ...................... 
Accelerated weathering - In reply (L) ............... 
Adhesion, Intercoat (L) ......................... 
Adhesion, Intercoat, of coal tar epoxy formulations (L) . . 
Adhesion promoters, Organosilanes as, for organic 

coatings. Part 1 : silanes on the metal surface (T) ..... 
Adhesion promoters, Organosilanes as, for organic 

coatings. Part 2: silanes in the paints (T) ........... 
Air drying coatings, Drier compositions for (T) ........ 
Alkyd paint films, Yellowing of (L) . . . . . . . . . . . . . . . . .  
Alkyds paints, The effect of part replacement of titanium 

dioxide by barytes on the properties of Q ......... 
Alkyd, Styrene copolymerisation of isomerised tobacco 

seed (Nicotiana Tobacum) oil and its (T) ........... 
Amine cured epoxy systems for ballast tanks - the 

influence of the nature of the solvent mixture on film 
formation, properties and performance (T) ......... 

Amino resins for use in surface coatings, Factors 
affecting the development of (T) ................. 

Ammonium hexanitratocerate (IV) as an oxidant, 
Milligram determination of formaldehyde in a resin 
using(?) .................................. 

A new development in water-based can coatings (T) .... 
Annual General Meeting, proceedings of the (ON) ..... 
Annual Report of the Council for 1981 ............. 
Anticorrosive pigments?, Corrosion inhibitors - an 

alternative to active (SC) ...................... 
Anticorrosive properties of paints for ships' hulls, 

lnfluence of the use of chlorinated rubber on the (T) . . 
Application technology, Powder coatings - 10 years 

experience of (T) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aqueous gloss enamels (T) ....................... 
A review of the relationship between visual and instru- 

mental assessment of colour difference, part 1 (T) .... 
A review of the relationship between visual and instru- 

mental assessment of colour difference, part 2 (T) .... 
Assessment, instrumental, of colour difference, part 1, 

A review of the relationship between visual and (T) ... 
Assessment, instrumental, of colour difference, part 2, 

A review of the relationship between visual and (T) ... 
Association Annual General Meeting Luncheon and 

Lecture(0N) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Automotive, The, refmishing paint market in the UK 

and continental Europe (T) ..................... 

Ballast tanks - the influence of the nature of the solvent 
mixture on film formation, properties and per- 
formance, Amine cured epoxy systems for (T) ...... 

Barytes, The effect of the part replacement of titanium 
dioxide by, on the properties of alkyd paints (T) ..... 

Bleed on particle size measurement, The effect of (T) .... 
Blocked, isocyanate for use in powder coatings, Lower 

temperature curing (T) ........................ 
Bristol Section-Flocculation of titanium pigments (OM) . 
- -Natural pigments from flowers to red 

wine(0M) ...................... - -Pigmentation of white printing inks 
(OM) .......................... 

Budget, test, Gett~ng the most from your (T) .......... 

Can coatings, A new development in water-based (T) ... 
Chlorinated rubber on the anticorrosive properties 

of paints for ships' hulls, Influence of the use of (T) ... 
Cleaning methods for walls affected by organic growth, 

Masonry paints and (T) ....................... 
Coal for coatings for the eighties, Indigenous raw 

materials from (T) ........................... 
Coal tar epoxy formulations, Intercoat adhesion of (L) . . ....... Coatings, air drying, Drier compositions for (T) 

... Coatings, can, A new development in water-based (T) 

Page 

Coatings for the eighties, Indigenous raw materials from 
coalfor(T) ................................ 

Coatings for the internal liming of concrete crude oil ............................ storage tanks (T) 
Coatings industry, Radiation polymerisation as a tool 

for the surface (T) ........................... 
Coatings, organic, Factors affecting metal marking of 

(T) ...................................... 
Coatmgs., organic, Organosilanes as adhesion promoters 

for, Part I : silanes on the metal surface (T) ......... 
Coatings., organic, Organosilanes as adhesion pro- 

moters for, Part 2: silanes in the paints (T) ......... 
Coatmgs, powder, Lower temperature curing blocked 

isocyanate for use in (T) ....................... 
Colour difference, part 1, A review of the relationship 

between visual and instrumental assessment of (T) ... 
Colour difference, part 2, A review of the relationship 

between visual and instrumental assessment of (T) . . .  
Compositions, Drier, for air drying coatings (T) ....... 
Concrete crude oil storage tanks, Coatings for the 

internal lining of (T) .......................... 
Copolymerisation, Styrene, of isomerised tobacco seed 

(Nicotiana lobacum) oil and its alkyd (T) .......... 
Corrosion inhibitors - an alternative to active anti- 

corrosive pigments (T) ........................ 
Corrosion tests in the motor industry, Accelerated (T) . . 
Crude oil storage tanks, Coatings for the internal ......................... lining of concrete (T) 
Cured, Amine, epoxy systems for ballast tanks - the 

influence of the nature of the solvent mixture on 
film formation, properties and performance (T) ...... 

Curing blocked isocyanate for use in powder coatings, 
Lower temperature (T) ........................ 

Dammar, The dielectric behaviour of the natural resins 
mastic and (T) .............................. 

Determination of formaldehyde in a resin using 
ammonium hexanitratocerate (IV) as an oxidant, 
Milligram (T) ............................... 

Development of amino resins for use in surface coatings, 
Factors affecting the (T) ....................... 

Dielectric, The, behaviour of the natural resins mastic 
and dammar (T) ............................ 

Dispersants on particle stability, Stability and floccu- 
lation in latex paint. Part 1: the influence of (T) ...... 

Dispersed, water-, epoxy coatings, The truth about 
(T) ...................................... 

Dispersion?, Hydrogen bonding - key to (T) ......... 
Dispersion of powders in liquids, with special reference 

to pigments (R) ............................. 
Dispersion -the neglected parameter (T) ............ 
Drier compositions for air drying coatings (T) ........ 
Drying coatings, air, Drier compositions for (T) ....... 

Eastern Branch-Paint viscosity/temperature phenomena 
(OM) ......................... - -Resins for water-dilutable printing inks 
(OM) ......................... 

Effect, The, of part replacement of titanium dioxide by 
barytes on the properties of alkyd paints (T) ........ 

Eighties, Indigenous raw materials from coal for coatings 
forthe(T) ................................. 

Electrochemical impedance on coated metal electrodes. 
Part 4: The effect of overpotential (T) ............. 

Electrodes., metal, Part 4: The effect of overpotential, 
Electrochemical impedance on coated (T) .......... 

Electrolytic resistance and water uptake, Structural 
changes in polymer films. Part 1: the influence of the 
transition temperature on the (T) ................ 

Enamels, gloss, Aqueous (T) ..................... 
Epoxy, coal tar, formulations, Intercoat adhesion of (L) . 
Epoxy coatings, The truth about waterdispersed (T) .... 
Epoxy esters prepared from novolac-based polyepoxide 

resins, Film characteristics of linseed (T) ........... 
Epoxy novolac esters (T) ........................ 



Epoxy systems, Amine cured, for ballast tanks - the 
influence of the nature of the solvent mixture on 
film formation, properties and performance (T) ...... 

Epoxy vehicles, Water-soluble (T) ................. 
Esters, Epoxy novolac (T) ....................... 
Esters, epoxy, prepared from novolac-based polyepoxide 

resins, Fllm characteristics of linseed (T) ........... 
Europe, The automotive refinishing paint market in the 

UK and continental (T) ....................... 
Experience of application technology, Powder coatings - 

10 years (T) ................................ 

F 

Factors affecting metal marking of organic coatings (T) . 
Factors affecting the development of amino resins for 

use in surface coatings (T) ..................... 
Film characteristics of linseed epoxy esters prepared 

......... from novolac-based polyepoxide resins (T) 
Film formation, properties and performance, Amine 

cured epoxy systems for ballast tanks - the influence . . . . . . . . . .  of the nature of the solvent mixture on (T) 
Films., polymer, Part 1: the influence of the transition 

temperature on the electrolytic resistance and water 
uptake, Structural changes in (T) ................ 

Films, Yellowing of alkyd paint (L) ................ 
Flocculation, Stability and, in latex paints. Part 1: 

the influence of dispersants on particle stability (T) . . .  
Foam control in the surface coatings industry (T) ...... 
Formaldehyde in a resin using ammonium hexani- 

tratocerate (IV) as an oxidant, Milligram determin- 
ation of (T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Formation, film, properties and performance, Amine 
cured epoxy systems for ballast tanks - the influence 

.......... of the nature of the solvent mixture on (T) 
Formulary of paints and other coatings. Volume 2 (R) . . 
Future, The, of the refinishing industry (T) ........... 

Getting the most from your test budget (T) ........... 
Glasurit Beck's open day (CV) .................... 
Gloss enamels, Aqueous (T) ...................... 
Glycerol from sugar (L) ......................... 
Growth, organic, Masonry paints and cleaning methods 

for walls affected by (T) ....................... 
Gum rosin of Pinus roxburghii, Studies in maleation 

and preparation of maleopimaric acid from (T) . . . . . .  

Handbook of paint raw materials (R) ............... 
Harr, and soft lac resins, Spectrophotometric studies on 

(1) ...................................... 
Hull Section-Some recent developments in pressure 

polymer emulsions (OM) ............. 
- -The manufacture and uses of pigment 

chips (OM) ....................... 
Hulls, ships', Influence of the use of chlorinated rubber 

on the anticorrosive properties of paints for (T) ...... 
Hydrogen bonding - key to dispersion? (T) . . . . . . . . . .  

Impedance, Electrochemical, on coated metal electrodes. 
Part 4: The effect of overpotential (T) . . . . . . . . . . . . .  

Indigenous raw materials from coal for coatings for the 
eighties (T) ................................ 

Industry, Foam control in the surface coatings (T) . . . . .  
Industry, motor, Accelerated corrosion tests in 

the(T) .................................... 
Industry, Radiation polymerisation as a tool for the 

surface coatings (T) . . . . . . . . . . . . . . . . . . . . . . . . . .  
Industry, refinishing, The future of the (T) . . . . . . . . . . .  
Influence of the use of chlorinated rubber on the anti- 

corrosive properties of paint for ships' hulls (T) ...... 
Inhibitors, Corrosion, - an alternative to active anti- 

corrosive pigments? (SC) ...................... 
464 

Instrumental assessment of colour drfference, part 1, 
. . .  A review of the relationship between visual and (T) 43 

Instrumental assessment of colour difference, part 2, A 
..... review of the relat~onship between visual and (T) 93 

Intercoat adhesion (L) .......................... 28 
lntercoat adhesion of coal tar epoxy formulations (T) ... 29 
Internal lining of concrete crude oil storage tanks, 

Coatings for the (T) .......................... 110 
Isocyanate for use in powder coatings, Lower tem- 

perature curing blocked (T) .................... 257 
Isomerised tobacco seed (Nicotiana tobacurn) oil and 

.......... its alkyd, Styrene copolymerisation of (T) 409 

JOCCA readers with R 62 D experience wanted (L) . . . . .  28 
Jordan Award (ON) ...................... 35,246,341 

Lac resins, Spectrophotometric studies on hard and 
soft(T) ................................... 223 

Latex paint., Stability and flocculation in., Part 1: the . . . . . .  influence of dispersants on particle stability (T) 431 
Lead legislation, Living with (T) ................... 357 
Legislation, implied and statutory, Refinishing today 

(T) ...................................... 387 
Leg~slation, lead, Living with (T) .................. 357 
Linmg, internal, of concrete crude oil storage tanks, 

Coatings for the (T) .......................... 110 
Linseed epoxy esters prepared from novolac-based ....... polyepoxide resins, Film characteristics of (T) 276 
Livlng with lead legislation (T) .................... 357 
London Sect~on-Adhesion of printing inks to plastic 

films (OM) ..................... 114 
- -A review of progress In paste ink tech- 

nology (OM) . . . . . . . . . . . . . . . . . . .  1 17 
- -Developments in artists colours (OM) . . 201 
- -Developments in printed metal decor- 

ation (OM) ..................... 116 
- -Inks and print technology (OM) . . . . . .  114 
- -Inks for deinking (OM) 1 I5 . . . . . . . . . . . .  
- -Kekwick Prize (ON) 82 . . . . . . . . . . . . . .  - -0ptimised TGlC levels in oolvester - .  

powder coatings (OM) . . . . . . . . . . . .  239 
- -Press conversions (OM) 117 . . . . . . . . . . . .  

-Recent advances in screen printing 
(OM) . . . . . . . . . . . . . . . . . . . . . . . . .  115 

- -Security printing (OM) 116 ............. 
- -The use of computers in the paint 

industry (OM) . . . . . . . . . . . . . . . . . .  32 
Lower temperature curing blocked isocyanate for use in 

powder coatings (T) .......................... 257 

Maleation and preparation of maleopimaric acid from 
gum rosin of Pinus roxburghii, Studies in (T) ....... 3 17 

Maleopimaric acid from gum rosin of Pinus roxburghii, 
Studies in maleation and preparation of (T) ......... 3 17 

Managing your companies finances (R) ............. 337 
Manchester Section-Alkyd resins and their use in surface 

coatings (OM) . . . . . . . . . . . . . . .  72 
- -Carbon black for paint and printing 

ink systems (OM). . . . . . . . . . . . .  242 
- -Cellulose acetate propionate in 

liquid printing inks (OM) ....... 203 
- -Polymers without carbon (OM) . . .  242 
- -The dispersion of pigments - theory 

and practical experience (OM) . . .  72 
- -The potential of sugar as a feed- 

stock (OM) . . . . . . . . . . . . . . . . .  30 
- -UV and electron beam: energy 

efiicient methods of curing (OM) . 201 
Market, The automotive refinishing paint, in the UK and 

continental Europe (T) . . . . . . . . . . . . . . . . . . . . . . . .  353 
Marking, metal, of organic coatings, Factors affecting 

(T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  263 
Masonry paints and cleaning methods for walls affected 

by organic growth (T) ........................ 25 

JOCCA 



Mastic and dammar, The dielectric behaviour ot' the 
natural resins (T) ............................ 

Materials, raw, Indigenous, from coal for coatings for 
the eighties (T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Measurement, The effect of bleed on particle size (T) .... 
Meel marking of organic coatings, Factors effecting 

(1.) ...................................... 
Metal surface, Part 1: silanes on the, Organosilanes as 

. . . . . . .  adhesion promoters for organic coatings. (T) 
Midlands Section-Driers for paint (OM) ............ 
- -Energy conservation: effects on de- 

velopment in the surface coatings 
industry (OM) ................. 

- -Energy usage in selected paint finish- 
ing systems (OM) . . . . . . . . . . . . . .  

- -High performance low energy curing 
polyurethanes (OM) . . . . . . . . . . . . .  

- -Lower temperature curing blocked iso- 
cyanate for use in powder coatings 
(OM), . . . . . . . . . . . . . . . . . . . . . . .  

- -Memoss of a Birmingham paint man 
(OM) . . . . . . . . . . . . . . . . . . . . . . .  

- Sta tus  of development in the surface 
coatings industry (OM) .......... 

- -Water-dispersible epoxy resins for 
surface coatings (OM) . . . . . . . . . . .  

Milligram determination of formaldehyde in a resin using 
ammonium hexanitratocerate (IV) as an oxidant (T) . . 

Mixture, solvent, on film formation, properties and 
performance, Amine cured epoxy systems for ballast 

. . . . . . . .  tanks - the influence of the nature of the (T) 
Modern coating technology. Radiation curing, electro- 

static, plasma and laser methods (R) .............. 
... Motor industry, Accelerated corrosion tests in the (T) 

N 

Natural resins mastic and dammar, The dielectric 
behaviour of the (T) .......................... 

Newcastle Section-Durability of decorative gloss paints 
(OM) ....................... 

- -Fundamentals of paint technology 
(OM) ....................... 

New modified polyester-type resins (T) .............. 
New products, The testing of (T) .................. 
Novolac-based polyepoxide resins, Film characteristics 

of linseed epoxy esters prepared from (T) .......... 
Novolac esters, Epoxy (T) ....................... 

0 

Obituary-Mr Roland Atha (ON) .................. 
- -Mr Ernest Bader (ON) .................. 
- ... . . . . . . . . .  -Dr J. B. (Jack) Harrison (ON) 
OCCA Conference 1983, The eficient use of surface 

coatings, Conference programme (ON) . . . . . . . . . . .  
. . . . . .  OCCA - 34 Exhihition-Exh~bition Preview (ON) 

- -Lecture  programme‘(^^) . . . . .  
- -Exhibition Review (ON) ...... 
Oil and its alkyd, Styrene copolymerisation of iso- 

...... merised tobacco seed (Nicoliana robacum) (T) 
Oil, crude, storage tanks, Coatings for the internal lining 

of concrete (T) .............................. 
Ontario Section-Dispersion in aqueous systems (OM) . . 
- -Effect of driers on fountain solution 

(OM) . . . . . . . . . . . . . . . . . . . . . . . . .  
- -Tour of converting facility (OM) ...... 
Organic coatings, Factors .affecting metal marking of 

(T) ...................................... 
Organic coatings., Organosilanes as adhesion promoters 

......... for, Part 1 : silanes on the metal surface (T) 
Organic coatings., Organosilanes as adhesion promoters 

for, Part 2: silanes in the paints (T) ............... 
Organic growth, Masonry paints and cleaning methods 

for walls affected by (T) ....................... 
Organic phosphating, Room temperature (T) ......... 
Organosilanes as adhesion promoters for organic 

coatings. Part I : silanes on the metal surface (T) ..... 
Organosilanes as adhesion promoters for organic 

coatings. Part 2: silanes in the paints (T) . . . . . . . . . . .  
Outlines of paint technology (R) . . . . . . . . . . . . . . . . . . .  
1982(12) 

Overpotential, ~lectrochemical impedance on coated .......... metal electrodes. Part 4: The effect of (T) 
Oxidant, Milligram determination of formaldehyde in a 

resin using ammonium hexanitratocerate (IV) as an 
(T) ...................................... 

P 

................ Paint, alkyd, films, Yellowing of (L) 
Paint., latex, Stability and flocculation in, Part 1: the 

...... influence of dispersants on particle stability (T) 
Paint market, The automotive refinishing, in the UK 

and continental Europe (T) ..................... 
Paints, alkyd, The effect of part replacement of titanium 

......... dioxide by barytes on the properties of (T) 
Paints for ships' hulls, Influence of the use of chlorinated 

........ rubber on the anticorrosive properties of (T) 
Paints, Masonry, and cleaning methods for walls affected 

by organic growth (T) ........................ 
Paints, Organosilanes as adhesion promoters for organic 

................ coatings. Part 2: silanes in the (T) 
Particle size measurement (R) .................... 
Particle stability, Part 1: the influence of dispersants on, 

......... Stability and flocculation in latex paint. (T) 
Performance, Amine cured epoxy systems for ballast 

tanks - the influence of the nature of the solvent 
....... mixture on film formation, properties and (T) 

......... Phosphating, organic, Room temperature (T) 
Pigments?, anticorrosive, Corrosion inhibitors - an 

alternative to active (SC) ...................... 
Pinus roxburghii, Studies in maleation and preparation 

........ of maleopimaric acid from gum rosin of (T) 
PMR spectra of vinyl monomers based on undecanoic 

acid(T) ................................... 
Polyepoxide resins, Film characteristics of linseed epoxy 

........... esters prepared from novolac-based (T) ............. Polyester-type resins, New modified (T) 
Polymer films, Part 1: the influence of the transition 

temperature on the electrolytic resistance and water 
................ uptake, Structural changes in (T) 

Polymerisation, Radiation, as a tool for the surface 
coatings industry (T) ......................... 

Powder coatings, Lower temperature curing blocked 
isocyanate for use in (T) ....................... 

Powder coatinas - 10 vears exwrience of aaalication . . 
technology (T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 

... President visits South Africa, USA and Canada (ON) 36 
Products, new. The testing of (T) .................. 2 17 

.... Professional Grade (ON)-. :. ......... 40,127,344,455 
Properties and performance, Amine cured epoxy systems 

for ballast tanks - the influence of the nature of the 
solvent mixture on film formation (T) ............. 171 

R 

Radiation polymerisation as a tool for the surface 
coatings industry (T) ......................... 383 

. . . .  R & D, JOCCA reader with, experience wanted (L) 28 
Raw materials from coal for coatings for the eighties, 

Indigenous (T) .............................. 60 
Refinishing industry, The future of the (T) ........... 444 
Refinishing, The automotive, paint market in the UK 

and continental Europe (T) ..................... 353 
Refinishing today - legislation implied and statutory 

(T) ...................................... 387 
Replacement of titanium dioxide by barytes on the ..... properties of alkyd paints, The effect of part (T) 401 
Report of Council meeting (ON) ............. 38,283,370 

....... Report of 198 1 Council Renunion Dinner (ON) 39 
Resin using ammonium hexanitratocerate (IV) as an 

oxidant, Milligram determination of formaldehyde 
ina(T) ................................... 107 

Resins, amino, for use in surface coatings, Factors 
affecting the development of (T) ................. 54 

Resins, mastic and dammar, The dielectric behaviour of 
the natural (T) .............................. 178 

Resins, New modified polyester-type (T) ............. 143 
Resins, polyepoxide, Film characteristics of linseed 

epoxy esters prepared from novolac-based (T) ...... 276 
Resins, Spectrophotometric studies on hard and soft 

lac(T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223 

465 



Resistance. electrolytic. and water uptake. Structural 
changes in polymer films . Part 1: the influence of the 
transition temperature on the (T) ................ 

Review. A. of the relationship between visual and 
instrumental assessment of colour difference. part 1 
(T) ...................................... 

Room temperature organic phosphating (T) .......... 
Rosin. gum. of Pinus roxburghii. Studies in maleation 

and preparation of maleopimaric acid from (T) ...... 
Rubber. chlorinated. on the anticorrosive properties of 

paints for ships' hulls. Influence of the use of (T) ..... 

Scottish Section-Assessment of level of dispersion 
(OM) ........................ 

. -Energy resources . conservation and 
utilisation (OM) . . . . . . . . . . . . . . . . .  

. -Factors which affect gloss (OM) ...... 

. -Haloflex polymers for water-based 
paints (OM) . . . . . . . . . . . . . . . . . . . .  

Section programmes for the 1982183 session (ON) . . . . .  
Seed, tobacco (Nicofiana tobacum) oil and its alkyd, 

Styrene copolymerisation of isomerised (T) ......... 
Ships' hulls, Influence of the use of chlorinated rubber 

on the anticorrosive properties of paints for (T) ...... 
Silanes on the metal surface. Organosilanes as adhesion 

promoters for organic coatings . Part 1 : (T) ......... 
Silanes in the paints. Organosilanes as adhesion 

promoters for organic coatings . Part 2: (T) ......... 
Soft lac resins. Spectrophotometric studies on hard and 

(T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Solvent mixture on film formation. properties and 

performance. Amine cured epoxy systems for ballast 
tanks -the influence of the nature of the (T) ........ 

Spectra. PMR. of vinyl monomers based on undecanoic 
acid(T) ................................... 

Spectrophotometric studies on hard and soft lac resins 
(T)' ...................................... 

Stab~hty and flocculation in latex paint . Part 1: the 
influence of dispersants on particle stability (T) ...... 

Storage tanks. Coatings for the internal lining of concrete 
............................... crudeoil(T) 

Structural changes in polymer films . Part I: the influence 
of the transition temperature on the electrolytic 
resistance and water uptake (T) ................. 

Studies in maleation and preparation of maleopimaric 
acid from gum rosin of Pinus roxburghii (T) . . . . . . . .  

Styrene copolymerisation of isomerised tobacco seed 
(Nicofiana tobacum) oil and its alkyd (T) . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Sugar. Glycerol from (L) 
Surface analysis pretreatment of plastics and metals 

(R) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surface coatings. Factors affecting the development of 

amino resins for use in (T) ..................... 
..... Surface coatings industry. Foam control in the (T) 

Surface coatings industry. Radiation polymerisation as a 
tool for the (T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Surface. metal. silanes on the. Organosilanes as adhesion 
promoters for organic coatings . Part 1 : (T) ......... 

Tanks. ballast. - the influence of the nature of the solvent 
mlxture on film formation. properties and perform- 

.......... ance. Amine cured epoxy systems for (T) 
Tanks. storage. Coatings for the internal lining of 

. . . . . . . . . . . . . . . . . . . . . . . . .  concrete crude oil (T) 
Technology. application. Powder coatings - 10 years 

experience of (T) ............................ 
Temperature curlng blocked isocyanate for use in 

powder coatings. Lower (T) .................... 
Temperature organic phosphating. Room (T) . . . . . . . . .  

........................ Tensid-Taschenbuch (R) 
Test budget. Getting the most from your (T) . . . . . . . . . .  
Testing. The. of new products (T) . . . . . . . . . . . . . . . . . .  
Tests in the motor industry. Accelerated corrosion (T) . . 
Thames Valley Section-Colour measurement and pre- 

diction (OM) . . . . . . . . . . . . . .  
- -Electron beam curing (OM) . . . .  

. -Electrbstatic spray (OM) . . . . . .  
The automotive refinishing paint market in the UK and 

continental Europe (T) ........................ 
The dielectric behaviour of the natural resins mastic and 

dammar(T) ................................ 
The effect of bleed on particle size measurement (T) .... 
The effect of part replacement of titanium dioxide by 

barytes on the properties of alkyd paints (T) . . . . . . . .  
The future of the refinishing industry (T) ............. 
The testing of new products (T) ................... 
The truth about water-dispersed epoxy coatings (T) . . . .  
The world paint industries . A review 1980-1981 (R) . . . .  
Titanium dioxide, The effect of part replacement of. by 

barytes on the properties of alkyd paints (T) ........ 
Tobacco seed (Nicotiana tobacum) oil and its alkyd. 

Styrene copolymerisation of isomerised (T) ......... 
Transition temperature on the electrolytic resistance and 

water uptake. Structural changes in polymer films . 
Part 1: the influence of the (T) . . . . . . . . . . . . . . . . . .  

Transvaal Section-A field test for soluble iron corrosion 
products on blast cleaned surfaces 
(OM) . . . . . . . . . . . . . . . . . . . . . . .  

- -Inspection of powder coatings (OM) . . .  
- -Powder coatings (OM) ........... 
- -Powders (OM) ................. 
- -Powders for heavy duty service 

(OM) ....................... 
Trent Valley Branch-The paint inspector (OM) . . . . . . .  
. -UV and electron beam methods of 

................ curing (OM) 

UK and continental Europe. The automotive refinishing 
paint market in the (T) . . . . . . . . . . . . . . . . . . . . . . . .  

Undecanoic acid. PMR spectra of vinyl monomers based 
on(T) .................................... 

Vehicles. Water-soluble epoxy (T) ................. 
Vinyl monomers based on undecanoic acid. PMR spectra 

of(T) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Visual and instrumental assessment of colour difference. 

part 1. A review of the relationship between (T) . . . . . .  
Visual and instrumental assessment of colour difference. 

part 2. A review of the relationship between (T) . . . . . .  

Walls. affected by organic growth. Masonry paints and 
cleaning methods for (T) . . . . . . . . . . . . . . . . . . . . . .  

... Water-based can coatings. A new development in (T) 
Water-dispersed epoxy coatings. The truth about (T) ... 

.................. Water-soluble epoxy vehicles (T) 
Water uptake. Structural changes in polymer films . 

Part 1: the influence of the transition temperature on 
the electrolytic resistance and (T) . . . . . . . . . . . . . . . .  

Weathering. Accelerated (L) . . . . . . . . . . . . . . . . . . . . .  
............. Weathering. Accelerated. - In reply (L) 

West Rid~ng Sect~on-Curing behaviour of stoving paints 
4OM)  ...................... 
-Purchasing in the difficult 80s 

(OM) . . . . . . . . . . . . . . . . . . . . .  
-Toxicology and the EEC Paints 

Directive (OM) .............. 
-Trends in the supply of feedstocks 

for petrochemicals (OM) ....... 

Yellowing of alkyd paint films (L) .................. 

Zinc dust and zinc powder. their production. properties 
.......................... and application (R) 



DECEMBER vii 

CLASSIFIED A D V E R T I S E M E N T S  

APPOINTMENTS 

E. G. BERBER1 FRERES 

A new branch for chemical research 
has been created by the Development 
and Process Division of E. G. Berberi 
Freres in order to welcome a further 
paint technologist devoted mainly to 
chemical research in a full range 
project. 

Terms: Salary will be based initially 
upon experience followed by either a 
BSc or MSc in chemical technology or 
a BSc in chemistry with a knowledge 
of polymer chemistry. 

Apply: Telex EGBF 4 0 1 8 6  LE or write 
for an application form to: E. G. Berberi 
Freres - PO Box 90389 - Jdeidet el 
Metn - Lebanon. 

INDEX TO ADVERTISERS 
Funher information on my of the pmducts advertised in this Journal may be 
obtained by circling the appropriate number on the Reader Enquiry Service 
(RES) form. The numbers are shown in brackets below. Enquiries will be 
forwarded to the organisations cnncernd. 

A 
Atlas Electrical Devices Co. . . . . . . . .  (1 92 )  

I 
lCl Organics . . . . . . . . . . . . . . . . . . . .  (225)  

K 
Dr Kubelik Co. . . . . . . . . . . . . . . . . . .  (21  8 )  

0 
OBS Machines Ltd . . . . . . . . . . . . . . .  (1 08) 
OCCA Exhibition . . . . . . . . . . . . . . . . . . . .  

P 
Pearson Panke Equipment Ltd . . . . . .  (1 89)  

S 
Sanyo Kokusaku Pulp Co. Ltd . . . . . .  (1 12)  
Silberline Ltd . . . . . . . . . . . . . . . . . . .  (1 84 )  
Society o f  Dyers and Colourists . . . . .  (226)  
Sub-Tropical Testing Service Inc. . . .  (1 17)  

W 
. . . . .  West Midland Export Products (227)  

Cover 

iii, iv, 
v, v i  

Cover 

ii 
Cover 

Cover 

Cover 
Cover 
Cover 

i i 

iii 

COATINGS FORMULATOR 
E WOOD LIMITED 

Is a long established and expanding speciality paint 
manufacturer involved in a wide range of products. 
Opening for stimulating and satisfying development 
work with diversity rather than specialisation in a 
narrow field. 
Applicants should be experienced. and have a creative 
flair for the development and formulation of surface 
coatings at the bench. Preferably, experience in 
marine paints, including antifoulings, anti-corrosive 
finishes, epoxies, vinyls and similar. 
Excellent opportunity for advancement within a 
growing company, which has extensive international 
affiliations. 
Salary commensurate with experience. Four weeks 
holiday. Pension and Insurance Scheme, and other 
benefits. 
Please write i n  strictest confidence to: 
Technical Dimctor  
E Wood  Limited 
Talbot Works 
Stanstead Abbotts 
Ware, Herts. 
SG12 8DP 

MISCELLANEOUS 

OCCA Ties and Scarves 
Available from the Association's offices are the official OCCA 
ties and scarves. 
The ties feature the Leonardo crest on backgrounds of either 
maroon or dark blue. The scarves are dark blue with two 
Leonardo motifs in two corners. 
Send remittance of €4.25 each payable to Oil & Colour 
Chemists' Association stating whether you require scarves 
or ties (specifying background colour in the case of ties) to: 
OCCA, Priory House, 967 Harrow Road, Wembley, 
Middlesex HA0 2SF. 

APPEALS 
+ 

NATIONAL SOCIETY FOR THE 
PREVENTION OF CRUELTY 

TO CHILDREN 

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

THE NSPCC WOULD NEVER BE SHORT 
OF FUNDS ... 

Donations: legacies please to: 

NSPCC 
1 Riding House Street, 
London 
W1P 8AA 



viii JOCCA 

NOVAMET 

I NOVAMET metal flake pigments are now available in the following materials: 

The unique properties of these materials are opening up new applications for 
coatings in high temperature environments and highly corrosive atmospheres and 
for a novel range of conducting coatings. 

Get to know more about the advantages of NOVAMET flake. 

West Midland Export Products 
PO Box 10, Brierley Hill, West Midlands DY5 2RQ 

Telephone: Sedgley (09073) 5872 Telex: 335495 TELPRT G 
I 
Reader Enquiry Service No. 227 

READER ENQUIRY SERVICE - DECEMBER 1982 

For further information circle items listed below: Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

81 82 83 84 85 88 87 88 89 90 91 92 93 94 95 98 97 98 99100 
101 102 103 104105 I08 107 108 109 110 111 112 113114115116 117 118 119120 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
121 122 123 124 125 128 127128 129 130 131 132 133 134135138137 138139140 
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 1BO 
181 182 183 164 185 188 187 188 169 170 171 172 173 174 175178 177 178179 180 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 182 183 184 185 186 187 in8 189 190 191 192 193 194 195 198 197 198 199200 Address 
201 202 203 204 205 208 207 208 209 210 211 212 213 214215218 217 218219 220 
221 222 223224225226227 228229230231 232 233234235236237238259240 
241 242 243 244 245 248 247 248 249 250 251 252 253 254 255 256 257 258 259 280 
281 262 283 284 285288257 288 289 270 271 272 273 274275278 277 278 2 9 2 8 0  

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

281 282283 284285 288287288289290291 292 293294295298297298299300 

Pleasealsosendinformationonthefollowingitems " " " " " " " " " ' " ' ~ ~ ' ' ' ' ~ ~ ' ' ' ~ ' ' " "  

relating to the above: 
Country . . . . . . . . . . . .  Telephone . . . . . . . . . . . .  

I Phoromgy or cut out this form ond send to: 1 
Journal of the Oil and Colour Chemists' Association 

Priory House, 967 Harrow Road, Wembley, Middx., HA0 ZSF, England 
Telephone: 01-908 1086 Telex: 922670 (OCCAG) 



- - - - - 
E - It'll help you 
- - - - - 
z - - in formulating 
- - - - - - 

z High build chlorinated - - - - - - 

rubber-type paints for 

Ships, Tanks, Bridges, 

and other steel works, 

with outstanding 

exterior durability, 

storage stability and 

airless sprayability. 

Try Superchlon for 

your formulations. 

- - - - - - 
- - 

Sanyo-Kokusaku Pulp Co..Ltd. 
- - - - - 
- 1 CHEMICALS SALES DEPT. - - 
- - 
- - - 
- - - - 
- 1-4-5 ma run ouch^. Ch~yoda-ku. Tokyo, Japan - - 1 Telex J24279 SKPULP - - 
- - - 
- - - 
- - Cable SANKOKUPA TOKYO 

- 
- - 
- - - - - - - 
Reader Enquiry Service No. 112 

An entirely new concept in 
publication of the 

COLOUR INDEX 
All entries in the seven-volume 

Third Edition relating to 

PIGMENTS 
AND 

SOLVENT DYES 
have been brought together in readily accessible form 
in one 648-page volume (which also includes data on 
Fluorescent Brighteners with non-textile uses) 

Technical Information - covering C.I. Generic Name, 
chemical class, hue, fastness and major usage -from 
Vols 2. 3 (1971). Vol 6 (1976) and Vol 7 (1982) 

Chemical information - covering C.I. Constitution 
Number, structural formulae, preparation, literature 
references -from Vol 4 (1 971 ), Vol 6 (1976) and Vol 
7 (1982) 

Commercial names - of both currently available and 
obsolete products, arranged (a) by C.I. Generic Name 
and (b) alphabetically - from the latest issue of Vol 5 
(Third Edition. Second Revision. 1982) 

Essential information 
for all involved in coloration in relation to 

AUTOMOTIVE FINISHES PRINTING INKS 
CERAMIC GLAZES PORCELAIN ENAMELS 
HIGH-PERFORMANCE COATINGS PAINTS 
HIGH-TEMPERATURE RESINS PLASTICS 
LACQUERS WAXES 

Order (to be accompanied by remittance of €72.50) 

from: THE SOCIETY OF DYERS AND COLOURISTS, 
PO Box 244, BRADFORD, W YORKSHIRE, ENGLAND 

(except for orders from the Americas (excluding Com- 
monwealth Countries), which must be sent to AATCC, 
PO Box 1221 5. Research Triangle Park. North Carolina 
27709, USA) 

To: SODAC. PO Box 244. Grattan Road, Bradford, 
West Yorkshire BD1 2JB, England 

I enclose remittance o f f . .  . . . .  (including postage and 
packing €2.50 per vol.) Please send me . . . . . .  
copy/copies of the COLOUR INDEX 'PIGMENTS AND 
SOLVENT DYES' volume and information on how I can 
keep this up to date. 

. . . . . . .  NAME ............................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ADDRESS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OCD2 

Reader Enquiry Service No. 226 






	Journal of The Oil And Colour Chemists' Association 1982 Vol.65 No.12
	Contents
	Stability and flocculation in a latex paint. Part 1 : the influence of dispersants on particle stability*
	Organosilanes as adhesion promoters for organic coatings. Part 2 : silanes in the paints
	The future of the refinishing industry*
	OCCA Meetings
	News
	Association Conference 1983
	OCCA News
	BSl News
	Professional Grade
	Association notices
	Indexes-Authors
	Keywords
	Subjects
	Index to Advertisers

