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Black ilmenite rock - the raw material tor white titanium dioxide 
r. . 

Our ore mine has a lot to do 
with the growing demand for titanium dioxide 

Why do pair~ts give better coverage 
today, have more brilliant colours 
and better weathering resistance? 
-low is it that plastics and man- 

made fibres can be produced opaque, or in 
white or bright colours? How can extra thin 
paper be given a white and opaque finish? 
The answer to this and many other questions 
lies in KRONOS titanium dioxide. We owe 
our success in large measure to our ore 

mine. 50 years ago this mine gave the initial 
impetus for systematic scientific research. It 
led to the discovery of KRONOS titanium 
dioxide pigments. Today we have the backing 
of long years of experience and ultra modern 
technology. We supply pigments based on the 
sulphate or chloride processes. Whenever 
your are thinking about improvements to your 
product or more rational methods of produc- 
t~on ,  please consult us. 

KRONOS TITANIUM PIGMENTS LTD., St. Ann's House. Parsonage Green, Wilmslow, Cheshire 
- - - - - ..*-*,.,y 

TITANGESELLSCHAFT MBH KRONOS EXPORT DIVISION 
509 Leverkusen 1 .  PeschstraOe 5. West Germany KRONOS 

TITANIUM DIOXIDE 
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their Sales OfFice a t  Bristol 

I will move t o  

JOHN KEAY HOUSE, ST. AUSTELL, CORNWALL 
Telephone : St. Austell 4482 Telex : 4552617 

print in practice 
Metchim's have been printers for over 100 years. 

Today, in the heart of Westminster, in the shadow 

of Big Ben, our modern automatic presses pro- 

duce vast quantities of high-class printed matter, 

day and night, in our 12,000 square feet factory. 
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also check 
your 
protection 
with 

RHOVINAL B 
Polyvinyl butyral 
;I raw rnater~al 
for use In the  rian nu facture of metal. 
wood and paper protectlve varnishes 
RHOVINAI. B is part~cularly su~table 
for the preparation of protectlve groundcoats 
for metals of t l ie was11 prlrner type. 
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DEDICATED 
WORKERS 

These mlrmte larvae of the lac insect will 
devote their six-month lLfe cycle to 
playing their part in the produotion of 
lac-the vital natural base rnaterlal for 
SWANLAC BLEACHED LACS (trans- 
parent. waxy or modifled) SHELLACS 
LAC ESTERS & H Y D R O L Y S E D  LAC 

You will find us equally dedicated to the 
task of meeting your lac requirements. 
likewise thcse for natural V A R N I S H  
RESINS. W A X E S  & W A T E R  G U M S  

Agents for i s t ,~ i )~ , , t i e t i  1906 

ANGEL0 BROTHERS SHELLACS 
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SYNTHETIC 
IRON OXIDES 

FOR QUALITY, STRENGTH AND ECONOMY 
RED, YELLOW & MARIGOLD COLOURS 
FOR 

PAINT, RUBBER, PLASTICS, 
PAPER, PRINTING INKS, 
CEMENT, TERRAZZO, TILES, 
SAND LIME BRICKS, CONCRETE 
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Company needs about all 
are now available in new 
sheet form. Delivery in 
is made by our own fleet 
lorries from our bases at 

Oil & Golour Chemists' 
Association 

PAINT 
TECHNOLOGY 
MANUALS 
The second editions of 

1 Non-convertible Coatings 

2 Solvents, Oils, Resins 
and Driers 

are now available 

Chapters on the latest 
developments in their field have 
been added to each volume 

The price of the 2nd edition is 36s per 
volume. 

Still available in 1st edition are: 

3 Convertible Coatings 

4 Application and Testing 
of Surface Coatings 

5 The Testing of Paints 

6 Pigments, Dyestuffs and 
Lakes 

The price of each volume is 35s and 
orders should be sent to: 

CHAPMAN & HALL LTD. 
11 New Fetter Lane, 
London, E.C.4 







New Force on the Marketing Front 
Decorative flame-retardant paints are gaining territory fast. 

This is well known to marketing departments of forward looking paint 
manufacturers. They realise the size of the potential market. 

Their sales figures prove it. Associated Lead want to tell you the 
advantages this paint has for you, and why decorative flame-retardant 

paints are a marketing "must" for the 1970's. Call us. 

ASSOCIATED LEAD MANUFACTURERS LIMITED 
Clements House, 14 Gresham St., London E.C.2.01-606 4400 

Crescent House. Newcastle-upon-Tyne, NE 99 1 GE. 063236211 

Lead Works Lane, Chester C H I  36s 0244 21022 
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THIS IS  THE START ur 
BRIGHT COLOUR AND 
SUPER = DURABILITY 

TlOXlDE R-CR2, a multipurpose pigment 
and BTP's standard for high durability, is suitable 
for almost all paints, printing inks, plastics, 
rubber, paper coatings, resin-bonded laminate 
papers, and polyolefine fibres. Initial wetting both 
by non-aqueous and aqueous media is extremely 
fast, and complete dispersion is achieved very 
quickly. R-CR2 is ideally suitable for processing 
in mills of all types. Owing to its surface treatment 
it usually gives lower millbase viscosities 
than pigments not similarly treated, so that much 
higher pigment loadings can be used to 
increase productivity. TlOXlDE R-CR2 can be 

incorporated easily into most types of plastics 
even when using low-shear machines, thus saving 
production time and increasing throughput. 

With its high level of tint-reducing power. 
opacity, gloss retention, and colour stability, the 
excellent chalk resistance of R - C R 2  makes it 
the econom~cal choice whenever exterior durability 
is of overriding importance. 

British Titan Products 
COMPANY LIMITED 10 STRATTON STREET. LONDON W.l 
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New resin systems for use in 
coil-coating applications* 
By W. J. Lanigan and L. A. Tysall 

Shell Research Ltd., Egham Research Laboratories, P.O. Box 11, Whitehall Lane 
Eg ham, Surrey 

The paper describes the development of resins based on Cardura E (the glycidyl ester of 
Versatic 91 1 synthetic acids) intended to give the required mechanical film properties in 
alkyd/MF enamels for coil coating applications. 

A series of resins based on Cardura E, phthalic anhydride, triethylene glycol and trimethylol 
propane gave promising results. The corresponding isophthalic acid series gave rather better 
tilm properties but sonic members of the series were unstable. 

Laboratory mcthods of rapid curc are described, based either on an LPG-fired burner or on a 
special oven. Various schedules are compared. Some examination is made of the possibility of 
obtaining an adequate cure with some of these resin systems at 120°C. A con~parison of results 
obtained with a liexanietlioxymetl~ylniclamine resin with those from a butylatcd melamine 
resin is given. 

Keywords 
Bitirkt~rs, r~~.sir~.s, ctc. Proc~ss  mrt/ t)i~thoc/.s prirtiari[v 

alkyd resin crssociuterl with application of coatings 
niclarnine formaldehyde resin coil coating 

Ecil~ipttic~r~t pri~riaril?~ u.v.voci(~tc>c/ Propc~rtic'~., cliuractc~ristics and 
with clrvirrg or cclriri~: of coatirigs coriclitions priniarily associated with 

electric oven c/ric.c/ or c.clrt~t/ coatiri~s 
gas oven hardness 

flexibility 

Nouvelles &sines pour la finition des m6taux en rouleaux 

Cet expose dkcrit lc di.vcloppcnient dc resines .i base dc "Cardura E", (I'esther glycidique des 
acides "Versatic"-acidcs syntlietiqucs 9.1 I), dcstinees a fournir des kmaux du type alkydel 
melamine-forniol aux proprieti-s mecaniques de fcuils exigees pour la finition des ~nCtaux en 
rouleaux. 
Une serie de resines a basc de "Cardura E", I'anhydridc plitalique, tricthylkne glycol, et tri- 
methylolpropanc donnaient des rCsultats d'avenir. La serie correspondante a base de I'acide 
isophtalique donnait des feuils ayanl d'asscz meillcures propriktes niais quelques-uns de la 
serie nianquent de stabilitc. 
On dkcrit des mtthodes laboratoircs de durcissemcnt, utilisant soit un bruleur 5 L.P.G. (gaz 
a basse prcssion) s o ~ t  une etuve specialc. On y fait coliiparcr de divers systtmcs de durcissement. 
On fait quelqi~e examcn de la possibilitt d'obtenir un durcissement suffisant B 120°C, dans le 

- -- - -- - -- 

"Presented to the London Section on 12 February 1970. 
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cas de certains de ces systtrnes de resines. On d o m e  une cornparaison des resultats obtenus a 
partir d'une resine A hexarnethoxyrnethylrnelarnine auprts de ceux A partir d'une resine 
melamine butylee. 

Neue Harzsysteme fur den Einsatz bei Walzenlackierung 

Zusammen fassimg 
In diesern Artikel wird die Entwicklung von auf "Cardura" E (dern Glicidylester von 
"Versaticsluren" 91 1) basierenden Harzen besprochen, deren Zweck es ist, den fur Coilcoating 
bestirnrnten AlkydharzIMF Ernaillelacken die erforderlichen rnechanischen Eigenschaften zu 
verleihen. 

Eine Serie von auf "Cardura" E, Phthalsaureanhydrid, TriSthylenglykol und Trirnethylol- 
propan basierenden Harzen wies vielversprechende Resultate auf. Die entsprechende Serie rnit 
Isophthalsaure ergab etwas bessere Filrneigcnschaften, aber einige der dabei benutzten Harze 
waren unbestlndig. 

Laboratoriurnsrnethoden zur Schnellhartung auf entweder LPG-befeuerten Brennern oder 
einern Spezialofen beruhend, werden beschrieben. Verschiedene Zyklen werden verglichen. 
Gepriift wurde auch die Moglichkeit mit einigen dieser Harze cine ausreichende Vernetzung 
bei 120°C zu erhalten. Ein Vergleich der Resultate, welche rnit einern Hexarnethoxymethylen- 
rnelarninharz und der, welche  nit eineni butylierten Melarninharz crhlten wurden, wird 
gezogen. 

Pnn cMon ocHoaaHHbrx Ha <(Kapnmpeu E, @ r a n u e a o ~  aHrunpune, TPM~TMJIOBOM rnuKone M 
TpUMeTUnOBOM np0naHe naJl 0 6 ~ a n e ~ n e a m u u e  pe'3yJlbTaTbl. C O O T B ~ T C T B ~ ~ O U ~ R  CepHR CMOn 
~30@TanMe90ii Kucnon.1 nana tlecKonbKo nyrmue nneHowb1e cooiic~ea, HO HeKoTopble 
CMOJlbI  TO# CepMM OKa3anMCb H ~ Y C T O ~ ~ L I U B ~ I M M .  

Introduction 
Cardura* 30 is a well-known alkyd resin based on highly-branched synthetic 
acids in the C9-11 range (Versatic* 91 1 is the grade commonly used). One of its 
main methods of use is in conjuction with melamine formaldehyde (mf) resins 
to form a binder for baking enamels. It is widely used in coil-coating because 
it has some very attractive features-outstandingly good exterior durability, 
colour and colour retention on overbake. It gives much better chemical resis- 
tance than normal alkyds. However, for those applications which require a 
particularly good hardness!flexibility combination it is not very suitable, as 
shown in Table 1. 

The performance is inadequate with respect to the bend and reverse impact 
tests. Jt was decided to attempt to formulate resins having improved mechanical 
properties. 
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Table I 
Typical properties of a Car(1ura 30lmf enamel 
conipared with likely coil coating requirements 

Alkyd: M F  = 80:20. Catalyst: 0.2 per cent of p-toluene sulphonic acid (PTSA) calculated 
on total resin solids, equivalent to 1 per cent by wt calculated on amino resin solids. Pigment: 
Titanium dioxide RCR-3 (British Titan Products Ltd.). Pigment: binder = 0.7:l by wt. 
Substrate: 20 SWG polished vapour degreased mild steel (Pyrene Gold Seal panels). 

-- -- - 

T a r d u r a  and Versatic are Shell registered trade marks. 
tHexamethoxymethyl melamine (HMMM) resin. British Industrial Plastics Ltd. 

Probably minimum 
requirement 
Cardura 301 
Beetle BE 670t 
enamel 
(Convection oven 
baked 30 min at 
1 50' C) 

Part I: Preliminary work on alternative resins 
Chemical nature of Versatic acids 
Before describing the composition of alternative resins, attention must be 
drawn to one chemical property of the synthetic acids used which gives a special 
feature to the formulation and preparation of the resins. The acids are largely 
tertiary and therefore, because of steric hindrance, they react markedly more 
slowly than do the superficially similar acids derived from natural oils. The 
consequence of this is that calculations of average functionality for a Cardura 
type resin formulated on conventional lines can be very misleading, since they 
rest on the implied assumption that all possible reactions will proceed at about 
the same rate. Since it is the monofunctional component which is slow-reacting, 
the system is effectively higher in functionality than it seems at first sight and is 
correspondingly more prone to gelation. Even where gelation is avoided, the 
performance obtained is disappointing. 

In practice this difficulty is avoided by formulating, not on the basis of the 
synthetic acids themselves, but on their glycidyl esters. Cardura E is the glycidyl 
ester of Versatic 91 1 and it is from this material that the alkyd resin Cardura 
30 is made. 

Konig 
pendulum 
hardness 

100 sec 

140 sec 

Some variants of Cardura 30 
A number of variants of Cardura 30 were prepared to give preliminary 

guidance. These involved very drastic changes in some cases. They fall into 
three series, details of which are shown. 

Series A :  Part replacrm~~nt of phthalic anhydride. This involved part (25 
per cent molar) replacement of phthalic anhydride (PA) by di-acids which, it 
was hoped, would improve performance in bend and impact tests. Compositions 
are given in Table 2. 

Pencil 
hardness 

H 

H 

Reverse 
impact 

BS 3900 
- 

100 mils 

25 mils 

1 -T 
bend 

Pass 

Fail 

Erichsen 
slow 

penetration 

7 mm 

7.7 nim 
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Tuhlc~ 2 
Mol(1r. cottrpo.siliot~ of series A ri~.sin.s 

- - -. - - - - - - 

Phthalic anhydride . . . . 
Adipic acid (HOOC (cH,),'.cooH) . . 
Azelaic acid (HOOC (CH,), .COOH) 
12-hydroxy stearic acid (CH,(CtI,), CH.OH 

(CHz)10 .COOH) . . . . . . . . 
Cardura E . . . . . . . . . . 
Glycerol . . . . . . . . . . 

Cardura Resin Resin Resin / 30 I All 1 A2 I A3' 

I I I I 

Notes 
Resin Al is in fact Cardura 40, an established variant showing somewhat better perform- 
ance in impact tests than Cardura 30. It was thought that still further improvements might 
be effected by extending this principle by using still longer chain di-acids. 
The ratios are intended to give the same hydroxyl: carhoxyl ratio as in resins Al and A2. 

Results from this series were not encouraging. There was some improvement 
in impact resistance-but only with Resin A3 was the required minimum of 
100 units obtained and here the film was ilnacccptnbly soft-"B" on the pencil 
scale. 

Seric.s B: Compktc rep/ucc~~nctit of phtlmlic ut~hjvlritk~. It is generally held 
that aromatic rings tend to give hard and inflexible structures; alternative 
anhydrides were therefore examined. Compositions are given in Table 3. 

-- -. - 

Phthalic anhydride . . . . 
Tetral~ydrophtl~alic anhydride 
Hexahydrophthalic anhydride 
Succinic anhydride . . . . 

- .- 

Cardura E . . . . . . 
Glycerol . . 

Resin Retin 
B I 

- 

1 .o - - I 
1 .o 1 

(0.750) 

Resin 
H3 

Resin Bl and B2 gave some improvenlent in impact resistance but only at 
the expense of hardness-in other words the overall balance of physical pro- 
perties was not more attractive. Resin B3 gave a very large improvement in 
impact resistance-up to 250 mils, the limit of the instrument, (beyond this 
point the momentum of the striker is insufficient to give full penetration with the 
steel panels used in these tests). With one particuliir mf a "pass" was obtained 
in the 1-T bend test. However, here the films were very soft indeed-3B on 
the pencil scale. It was decided that the results did not justify further study, 
particularly since this succinic variant tended to gel during cooking. 
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Series C: Vurirrrions in polyol. Here glycerol was replaced by either a diol 
or a tetrol. Average functionality was kept constant so that the excess hydroxyl 
varied fairly widely through the series. Compositions are given in Table 4. 

Molrr corr~positiotrs of series C resins 

- -  

Glycerol . . . . . . 
Monoethylene g l y c o l ' i ~ ~ G ) '  . . . . 
Diethylene glycol (DkG)  . . . .  . . 
Diglycerol (DG) . . . . . . . . 

Phthalic anhydride . . . .  . . . . 

Cardura 
30 

Resin 
CI 

- 

0.325 

- 

Cardura E . . . . . . . . (0.75) - - -A, 
- 

. . . .  Hydroxyl excess (per cent) . . 24 1-75 - 1  7.5 1 40- 
1 I 

Resin 
C2 

. 

- 

0.325 
- 

- 

. 

- 

None of the stoving enamels obtained from these resins gave the required 
all-round properties, which is hardly surprising in view of the drastic formulation 
changes made. Howevcr, the DEG variant (resin C2) gave a pass in the difficult 
I-T bend test at a pencil hardness of HB, though the enamels were very slow 
curing. It was decided to pursue this theme, but C2 is not an attractive resin 
as it stands, having too low an excess hydroxyl content. A series of resins based 
on mixtures of diol and triol was thcrefore formulated (see below). At this 
point the triol component was changed from glycerol to trimethylol propane 
(TMP) in the hope of obtaining better chemical resistance properties. Since 
it was clear that only a limited proportion of diol could be used, triethylene 
glycol (TEG) was preferred as likely to give better performance in the flexibility 
tests than DEG. 

(1.0 ) 

Resin 
C3 

-- 

- 
- - 

-- 

0.325 
-- - 

Before describing the work with this series of resins it is desirable to consider 
the methods of cure. 

Mcrhod of cure 
Conventional oven cures, such as the 30 minutes at 15O0C used in the ordinary 
way with Cardura 30/1nf enamels, are not appropriate to coil coating applica- 
tions. For example, on this schedule, n line running at IOOft per minute, which 
is not particularly fast, would require an oven over half mile in length and is 
obviously unacceptable. In practice the oven in such a case will be about lOOft 
in length and cure will be elTected in about one minute, moreover a large propor- 
tion of solvent must also be removed during this stoving operation since lengthy 
flash off times cannot be tolerated either. This rapid curing is brought about 
by a vigorous movement of hot air which also serves to keep atmospheric 
concentrations of solvent vapour below the explosive limit. Even so, about 
IQOft of metal must be suspended during stoving, and the air blast helps to 
support it. Cure schedules of this type cannot be defined in terms of time at 
a steady temperature and arc therefore ~~ormally expressed as peak metal 



936 W .  J .  L A N I G A N  ET A I . .  JOCCA 

temperature after a quoted time. Oven conditions would, in general. need to be 
changed whenever the type or thickness of metal was changed. 

Since reactions in alkydlmf enamels are not very clearly understood it  cannot 
be assumed that the film properties obtained in such a rapid stoving operation 
will be the same as those in a conventional box oven. It was essential, therefore. 
in this work to have some means of rapid cure; however. conventional oven 
cures were also included in most cases in order to obtain the comparison. 

In most of the work described herein, rapid cure was obtained by placing 
the coated panel at a fixed distance from a propane-fired Schwank burner. 
The rise in metal temperature was measured using a blank panel fitted with a 
chrome/alumel thermocouple. The general arrangement is shown diagram- 
matically in Fig. I and the timeltemperature relationship in Fig. 2. Provided 

Fig. 1. Diagram of "Schwank" LPG stoving rig 

that adequate time was allowed for warming up (about 15 minutes was sufficient) 
this arrangement worked fairly well. However, in the early stages of the pro- 
gramme a single burner was used and this gave rather inconsistent results owing, 
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it is thought, to the influence of draughts in the laboratory. It will be noted that 
no additional blower is used, but the burner surfaces, which are themselves 
at about 825"C, provide a vigorous thermal movement. There was no difficulty 
owing to solvent vapours catching fire with the flash off periods used, usually 
approximately 10 minutes. Nor was bubbling a problem at normal film thick- 
nesses up to, say 35 p. It was expected that it would be necessary to add a 
proportion of higher-boiling solvent, such as isophorone, but this proved not 
to bc the case. 

1 0 0 7; do 1L 1;O 145 
TIME (SECONDS) 

Fig. 2. Time/tcmp relationship for test panel in "Schwank" LPG stoving rig 

In the later stages of the work an American-made Blue M oven (Manu- 
facturers-Blue M Electric Company, Illinois, USA) has been examined. This 
is electrically heated and provides a vigorous air movement. As originally 
delivered, i t  was fitted with a conventional door opening to full oven width 
and height. Temperature measurements showed a considerable drop when the 
door was opened momentarily. A "letter box" type of door was therefore 
designed and fitted, and this almost completely eliminated the problem. Fig. 3 
shows the time/temperature relationship for this oven. Fig. 4 shows the tempera- 
ture drop when the door is opened for five seconds and the corresponding 
drop when the "letter box" is fitted. This modification made it necessary to 
deal with panels one at a time, but this is not a problem with the short baking 
times involved. Indeed it  is easier to maintain a fixed flash-off time by working 
in this way. (Flash-off time is normally one minute. Again it  has not been 
found necessary to use high boiling solvents). 
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I OVEN TEMP 

0 1 I I I I I I I I I I 
15 3 0  45 6 0  75 9 0  105 120 133 150 

TIME (SECONDS) 

Fig. 3. Timelternp relationship for test panel in "Blue M" stoving oven 

10 20 40 6 0 80 
TIME (SECONDS) 

Fig. 4. Effect of opening door for 5 seconds on air temp of "Blue M" oven 

Part 11: Resins based on dio1,'triol mixtures and phthalic anhydride-(series D) 
Series D resins: General 
A series of five resins was formulated, based on different mixtures of TEG 
and TMP. Compositions are given in Table 5: note that TEG: TMP ratios are 
expressed in terms of equivalents not in terms of moles. 

These resins have the same hydroxyl excess (15 per cent) and therefore 
differ somewhat in their average functionality. They were cooked to an acid 
value of about 14 mg KOH/g. 
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Molar con~po.sitiotu ofscrirs D resins 

Resin Resin Resin Resin Resin 

- 
1 DI I D2 / D3 I D4 ( DS 

- 

Phthalic anhydride . . . . 
,-- -- - 

( 1  .O) 
( )- 

Cardura E . . . . . . 
-- - -- 

(0.5) 
-. -- 

TEG . . . .  . . . . 0.488 0.390 0.325 0.260 0.163 
-- -- 

TMP .. . . . . . . 0.108 0.174 0.217 0.260 0.325 
-- 

Ratio (cquivs) diol:triol . . 3:l 3:2 I:l 2:3 1 :3 

The mechanical properties obtained from films of alkydlmf enamels are 
given in Table 6 and shown diagrammatically in Fig. 5; it was felt that the 
properties could be more easily judged in this way than from columns of figures. 
In this type of diagram, the results of hardness tests are plotted upwards from 
the middle line and the results of flexibility tests downwards. The target level 
of performance (see Table I) is of equal length for all tests. Thus in the upward 
("hard") direction a KGnig value of 100 is plotted at the same level as a pencil 
hardness of "H". Higher and lower values are then plotted according to the 
scales shown. Similarly, in the downward ("flexible") direction an Erichsen 
slow penetration value of seven is plotted at the same level as a RS 3900 value 
of 100. Further, the Erichsen value of seven is as far from the zero line (middle 
line of the diagram) as is the Konig value of 100 in the opposite direction-so 

Table 6 

Filtn properties: Serics D resitul 

Resin 
- . -- -. ! -I-- 

D2 D3 
-- - ~ - - . 

178 1 I8 137 148 
Konig hardness . . . . . . 103 122 

- -- - - - - 

I F H 
. . . .  Pencil hardness . . F 

- . - -. - . . - -. H 
- -- - 

F F 
. .  I -Tbend. .  . . . . F F 
.~ 

i- F- 
. . .  - - - .- - 

8.8 8.3 7.1 7.3 
Erichsen slow penetration . . 9.2 8.8 

! 6.8 

~- 
8.6 1 7.2 

. ... - -  - -. 

75 25 12 
Reverse impact (BS 3900) . . 175 200 150 50 12 

'Paint formulation and substrate details as in Table 1. 
Upper figure is for Schwank cure; lower figure is for box oven cure (30 minutes at 150°C). 

D4 I D5 

147 

H 
H 

177 
-- ~ 

H 
H 
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TARGET LEVELS - - - - 
2001 

Fig. 5. Film properties: series D resins 

that equal "value" is given to all target levels, whether "soft" or "hard." This 
type of diagram has its dangers; the equating of values from different tests 
cannot really be justified and the use of a scale of equal steps for pencil hardness 
values is questionable, to say the least. But the general comparisons between 
the different resin systems can be seen at a glance and this is very convenient. 
In particular, it is easy to see how near to the overall targets a particular system 
has come. Two points of detail in this series of diagrams require comment. 
First, in Figs. 5 and 7 results of a water immersion test are included as a simple 
indication of chemical resistance; this was assessed on a 0 to 100 scale indicating 
the overall performance during the 90 days of test (there is no accepted per- 
formance requirement for this test). Secondly, from Fig. 8 onwards the Erichsen 
slow penetration test is replaced by the "I-T" bend test; this was because it  
was found in the early stages of the work that almost all the systems studied 
met the target level of seven for the Erichsen test. 

From Fig. 5 the formulation trends for the series D resins can be followed; i t  
can be seen that Dl  lacks hardness while D4 and D5 lack flexibility. Resins 
D2 and D3 are fairly close to the required properties though they fail the 1-T 
bend test (at this time this was treated as a simple pass or fail test and has 
therefore been omitted from the diagrams.) 

A comparison of Schwank and box oven cure results is given in Fig. 6. 
Oven cure gives slightly softer and more flexible films but the differences are 
not great. 

More clcjrailed srudy of resins 0 2  and 0 3  
Since D2 and D3 gave the most promising results, they were selected for a more 
detailed study. Although the work was mainly based on likely performance 
requirements for coil-coating applications, it was thought possible that resins 
of this type would be of some general interest. Accordingly, variations in alkyd/ 
mf ratio and in catalyst loading were studied to see how far the properties were 
lost when the stoving temperature was dropped to 120°C. Tables 7 and 8 show 
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TARGET LEVELS - - - -- 
2001 ........ OVEN CURE 

Fig. 6. Scrics D resins: comparison of "Schwank" v oven cure 

Tc~ble 7 
Conlparison of fitn properties at 150°C and at 120°C (resin D2) 

Thirty min at (Stoving temp) 
--- - -- 

Alkyd/MF . . . . . . . . 
-. - - - .. -- - - -- 

Catalyst loading'. . . . . . . . 
Konig hardness . . . . . . . . 
Pencil hardness . . . . . . . . 
I-T bend2 . . . .  . . . . . . 
Erichsen slow penetration . . . . 
Reverse impact (BS 3900) . . . . 

Notes 
Per cent PTSA on total resin solids. 
The I-T bend test is on a simple "pass" or "fail" basis, as in the earlier section. 

1' Pass F - Fail 
Table 8 

Cotripcrrison of fihrl propi.rties at 150°C and at 120JC (resin 0 3 )  

150°C 

80120 
-- 

0.2 
103 
F 

9.2 
200 

Thirty niin at (Stoving temp) 1 150°C J- 1 20nC -- 

+ - 120°C ----.----+ 

90110 
- 

0.4 
58 

HB 

10 
250 

. 

Alkyd/MF . . . . . . . . 
- -- --. . - - -.-...... 

Catalyst loading1.. . . . . . .  
Konig hardness . . . . . . . . 
Pencil hardness . . . . . . . . 

70130 

80120 
- 

0.8 
79 

HB 

10 
250 

0.4 
64 

HB 

80120 

- 
0.4 
74 

HB 
P P P P F P F  

10 
250 

70130 

I-T bend' . . . . . . . . . . 
Erichsen slow penetration . . 
Reverse impact (BS 3900) . . . . 

80120 
- . 

0.2 
122 
H 

.......... 

0.8 
111 
F 

- 
0.4 
93 

HB/F 

- 
0.8 
107 

HB/F 

10 
250 

- 
0.4 
44 

HB 

10 
250 

h70res 
Per cent PTSA on total resin solids. 
The I-T bend test is on a simple "pass" or "fail" basis as in the previous section. 

P - Pass F :  Fail 

- 

0.8 
124 
F 

P F P F P F  

- 
0.8 
92 

HB 

10 
200 

10 
250 

90110 

9.3 10 10 
I00 

-- 

0.4 
82 

HB 

200 
9.8 1 10 

- 
0.8 
104 

HBIF 
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the results for D2 and D3 respectively. (It was found that very soft films (Konig 
test) were obtained at a catalyst loading of 0.2 per cent PTSA; only higher 
catalyst loadings were therefore examined fully). With resin D2 i t  can be seen 
that the 80/20 alkyd/mf ratio gives the most generally attractive results; at a 
catalyst loading of 0.8 per cent PTSA the overall properties are quite close to 
those obtained at 150°C. Unfortunately this system had rather poor storage 
stability. At 0.4 per cent PTSA the films were noticeably softer. 

With resin D3 a rather similar picture emerges. The 80/20 ratio gives the best 
results generally. At 0.8 per cent PTSA results are fairly close to those obtained 
at 150°C, but again storage stability is rather poor. At 0.4 per cent PTSA films 
are somewhat softer but there is a gain in flexibility and a "pass" in the I-T 
bend test. 

Summarising, it appears that, if some sacrifice of storage stability can be 
tolerated, results can be obtained at 120°C which are not greatly inferior to 
those at 150°C. 

Part 111: Resins based on diol,ftriol mixtures and iso-phthalic acid-(series E) 
Series E resins: General 
Resins parallel to the D series were prepared (series E) using iso-phthalic acid 
(IPA) in place of phthalic anhydride. This work is not complete, but the results 
of the early stages are presented as a matter of interest. The molar compositions 
of El to E5 correspond to those of Dl to D5 (see Table 5) and are therefore 
not given here. Results of mechanical tests and water immersion are given in 
Table 9 and Fig. 7, results for Series D resins being included for conlparison 
in the diagram. It can be seen that rather better all-round properties are obtained 
in the mechanical tests and there is a notable improvement in water resistance. 

Tahle 9 
Test r ~ s r ~ l t s  filr series E rc~sirrs 

(Schwarik hrrr:ler: 60 .sc~conrl.s) 

-. .- - . - - - -  

Konig hardness . . . . . . . . 
Pencil hardness . . . . . . . . 
I-T Bend test. . . . . . . . . . 
Erichsen slow penetration . . . . . . 
Reverse impact (BS 3900) . . . . , . 

134 
H 

Fail 
7.5 
125 

However, it was not possible to cook resin E5 on a laboratory scale ( 1  kg) 
because of gelation. With resin E4 it was necessary to stop at an acid value of 
about 16 instead of the normal 12-15; enamels made from this resin had poor 
storage stability. Resin E3 gave no dificulties in the laboratory but gave a 
stringy resin when a pilot scale (20kg) cook was attempted. E2 was satisfactory 
in laboratory use and in a pilot plant cook. El was satisfactory in the laboratory; 
no pilot batch has been attempted but, from the formulating trends in this series. 

Resin 
- . . - - - - - 
E2 E3 E4 

- - - 
149 

H/ZH 
Fail 
7.9 
175 

- - - - . -. 
168 ' 172 

H/2H H R H  
Fail Full 
8.0 8.0 

I 
140 I 130 

1 
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200 m 2 k y 3 H m  

b \ , - \  

( E l ;  jt2: :E3; ( ~ 4 )  .. .- 
Fig. 7. Film properties: comparison of series D and series E resins 

i t  would bc expected to behave satisfactorily. Differences of this sort are often 
encountered when plitlinlic anhydride is replaced by iso-phthalic acid; they can 
be explained by an increased tendency to ctherification due to the use of free 
acid in place of anhydride. I t  is sometimes stated that the functionality of IPA 
is not 2 but 2.2; this is dificult to interpret and lacks any theoretical justification. 
Moreover, even if i t  were n L I S C ~ L I ~  guide in formulating conventional alkyds 
it would not ncccssarily be so i n  the work described here, where an epoxy 
compound is present. The authors have preferred, therefore, to tackle this 
problem on n simple tri:~l and error basis and will proceed to lower functionality 
modifications of the liiglier nicmbcrs of tlic E series. It is not possible to say 
whether the ratlicr rnore attractive lilm propcrties are due to the liiglier (effective) 
average f~~nctioriality or to the use of IPA as such. 

Cure .sc~hctlul~ stutlii~s irith .sc~ric~.v I:' rc~sil1.s 
It was decided to compare Bluc M ovcn schedules with those used previously. 
Mechanical film propcrties were therefore measured after the following cure 
schedules: 

( i )  box oven (30 ~nini~tes 150°C). 
( i i )  Scliwnnk burner (60 seconds), 

( i i i )  "Bluc M" oven. 2; minutes (air tcmpcrature 305"C), 
( iv)  "Bluc M" oven, I : minutcs (air temperature 305°C). 
(v)  "Bli~e M" ovcn, I niinutc (air tcmperuture 305°C). 

Resin El was omitted as being likely to give soft films. The Erichscn slow 
penetration test was dropped for this series: instead the "T-bend" test was 
~ncluded and extended to include up to "3-T" so as to be better able to cover 
it range of behaviour for tlic systcnis studied. So far only one type of mf resin 
(HMMM) had been studied; it was thought that it might be interesting to 
include n butylated mf resin and Maprenil1 542X* was selected. as i t  was originally 

- - - -- - -- -- -- 

"Cassclla Fnrbwcrkc Moinkur AG 
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stated by its manufacturers to be suitable for coil-coating applications. It was 
used as recommended, without addition of catalyst. 

Figs. 8 to 13 compare the different cure schedules for each resin system. 
Generally, the H M M M  type mf resin (Beetle BE 670) gives best results at 1: 
minutes, or between 13 and 2& minutes, in the Blue M oven. The butylated 
mf resin (Maprenal 5428) is generally best suited by the 28 minute schedule. It 
is usually possible to choose a Blue M schedule which gives results similar to 
those obtained on the Schwank burner. 

TARGET LEVELS -- -- 

Fig. 8. Comparison of cure schedules: resin E2: "Beetle" BE 670 

TARGET LEVELS - - - - 

'O01 

Fig. 9. Comparison of cure schedules: resin E2: "Maprenal" 5428 
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TARGET LEVELS ---- 

2001 

Fig. 10. Comparison of cure schedules: resin E3: "Beetle" BE 670 

TARGET LEVELS - - - - 

Fig. l I .  Comparison of cure schedules : resin E3 : "Maprenal" 5428 
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TARGET L E V E L S  - - - - 
200, 

Fig. 12. Comparison of cure schedules: resin E4: "Beetle" BE 670 

TARGET L E V E L S  - - - - 

2001 

Fig. 13. Comparison of cure schedules: resin E4: "Msprenal" 5428 

Figs. 14 and 15 compare the two mf resins after box oven and Schwank cure 
respectively. The butylnted mf resin gives softer films and does not generally 
show a corresponding gain in the flexibility tests. The position is complicated 
in the case of the box oven becai~se most of the impact resistance values fall 
at the limit of the test method (250mils). 
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TARGET LEVELS - - - - 

2001 

BEETLE BE 670 - -  - - - - - -  MAPRENAL 5428 

Fig. 16. Series E resins: comparison "Beetle" BE 670 and "Maprenal" 5428-"Blue M" cure: 
2h mins 

TARGET LEVELS - - - - 

2001 

BEETLE BE 670 MAPRENAL 5428 

Fig. 17. Series E resins: comparison "Beetle" BE 670 and "Maprenal" 5428-"Blue M" cure: 
1s mins 
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TARGET LEVELS -- - - 
200, 

E2 63 E4 

B E E T L E  B E  670 - - -  - - MAPRENAL 5428 

Fig. 18. Series E resins: comparison "Beetle" BE 670-"Blue M" cure (If mins) 
and "Maprcnal" 5428-"blue" M cure (21 mins) 

General conclusions and future plans 
Some of the resins described above give stoving enamels which come near to  
the required levels of mechanical properties. Indeed in many cases these levels 
are comfortably exceeded except for the I-T bend test. 

Nearly all the resins studied have had the same hydroxyl excess and acid 
value. This was in order to keep the volume of work within reasonable bounds 
in the early stages of the programme. It  is intended in future work to vary these 
factors so as to locate optimum compositions derived from the chosen raw 
materials. Meanwhile, it is hoped that the resins described in this paper will 
give some indication of interesting areas of study. 
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Discussion at the London Section 

MR J. R. TAYLOR asked whether there was any effect of ageing on the physical 
properties quoted. Did the films become more brittle? 

MR TYSALL said that there had been some falling off in the various properties after a 
month's storage, but this was less than had been expected. 

MR N. R. FISK commented on the speaker's use of "above and below the line" 
diagrams to present information in a highly condensed form, and asked whether this 
could also be used to present results on glosslopacity, another pair of properties that 
had to be a compromise and could never both be obtained at a maximum. 

MR TYSALL replied the method could be applied to any pair of opposing properties. 
MR P. WHITELEY commented that the work demonstrated that the coating industry 

had a lot of arbitrary test methods. 
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MR TYSALL agreed, and said it could sonietimes be very misleading to lump together 
various tests as though they were measuring sonic single property; for example, 
"flexibility." 

MI< R. W. DOREE asked aboilt the general formulation of paints used in the evalua- 
tion. 

MR TYSALL said that all were glossy white paints, and were made by ball milling; 
the pigmentlbinder ratio was 0.7:l by weight. A surface treated rutile titanium dioxide 
was used. The paints were examined as I mil films. 

MR M. J. Z I S S ~ L L  said that the panels had been spun. Could the same solvent 
mixture be used as for coil coating? 

MR TYSALL considered that he was not in a position to comn~cnt on the condition 
in a full scale coil-coating line, but said that he did not think that a change in solvent 
mixture would be necessary. He had looked at the possibility of building a laboratory 
scale coil-coating line, but had concluded that it would be ri long and expensive 
exercise, and that i t  was likely that conditions would not closely parallel those on a 
full scale line. 

MR ZISSELL asked whether a direct comparison had been made between these experi- 
mental resins and commercially available ones. 

MR TYSALL said he had not made such a comparison. 
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The aluminium vinyl for ships' 
bottoms 
By W. A. Anderton 

Defence Research Establishment Pacific, Victoria, British Columbia, Canada 

Tlie efTcct of pignientation on tlic pcrforniance of vinyl systems applied to steel when immersed 
in sea watcr with cathodic protection is discussed. In particular, aluminiuni pigment is coni- 
pared to red lead, not only under sea watcr immcrsion, but also when alternated between this 
condition and fresh water imnicrsion. Tlic erect of variations in concentration of thealuminium 
pigment and of tlic thickness of thc aluniiniuni vinyl priniers is described. Performance results 
of several ship trials wlicrc tlie aluminium vinyl system has bcen used as a bottom system are 
included. It is proposcd that the aluniiniuni pigment is more important in determining the 
perforniancc of tlic systcni i~ndcr cathodic protcction than the binder, provided that tlie latter 
is resistant to alknline attack. The clrcct of other metallic pignicnts in tlie vinyl primer is also 
described. 

Keywords 
TVP~,.Y nrrtl cIrr.~.sr~.s of ccorrtirrg Pririrc, pi~rirorts arrrl r/rves 

aluniinium paint 
ship hottom paint 

vinyl coating 

alu~ninii~m pigment 
red lead 

Propclrtic#s, cl~crrcrctrri~~tic.~ on(/ cnndilions prirtinrilj~ 
as.socirr/etl ~c~ith clric~rl or cr~rc~rlfilrrr.s 

catliodic protection 

Les systiimes vinyle-poudre d'aluminium pour la protection des 
cariines de navires 

On discutc I'cffet qu'cxcrce la natilrc du pigmcnt sur le rendcnient dcs systemes vinyliques 
appliq~tcs h I'acier cathodiquement protCgC, lors dc son ili~nicrsion en cau dc mer. En particu- 
tier, on fait comparcr Ic pourde d'aluminium aitpri's du niiniuni, non sculcliient pendant une 
periodc d'immcrsion dans I'cai~ dc mer, mais cgalemcnt pendant Ics periodes alternkes 
d'inimersion en eat1 dc mcr ct en cat1 douce. On dCcrit I'effet dcs variations de la concentration 
en poudrc d'aluminium et de I'6paisseur cies fcuils de priniaircs vinyliques contenant de poudre 
d'aluminiilm. On nicntionnc les rcsultats ail point dc vuc du rendement de plusieurs essais 
cffcctucs sur navircs, dans Ic cas ou Ic systc'mc vinylc-poudrc d'aluni~nluni a CtC applique a la 
carkne. On si~ggc'rc quc I C  poudrc d'i1lu1iiiniulii cxcrcc une influence plus iniportante que celle 
du liant en cc qui conccrnc lc rendcmcnt du systc'mc sous lesconditons de protection catliodique, 
pourvu qilc I C  liant soit resistant $ I';~ttaquc alcnli~c. On dCcrit aussi I'elTct d'autres pignients 
metalliqucs sur Ic rcndcmcnt dc la primairc vinyliquc. 

Das Aluminium-Vinylharzsystem fiir Schiffsbiiden 

Die Auswirkung der Pigmcntierung auf die Bcwiiliri~ng von Vinylliarzsystcnien auf Stahl. wenn 
Imniersion in Mecrcswasser sowic Kothodenscliutz erfolgt, wird besproclicn Vor allc~n wird 
Aluminium als Pignicnt mit Hlcimcnnigc vcrglichcn. i ~ n d  zwar nicht nur, wenn in Meercswasser, 
sondern ailch wenn abwcclisclnd darcin und in Siisswasscr gctaucht. Es wird auscinander- 
gesctzt, wic sic11 Variationen in Konzentri~tionen dcs Aluminiunipignicntes, sowic unter- 
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schiedliche Dicken des Aluminiurnvinylharzprimers auswirken. Ebenfalls wcrden Angaben 
iiber die Bewahrungsresultate anhand von Versuchen an nlehreren Schifren gemacht, bei denen 
das Aluminium-Vinylharzsystem am Schiffsboden aufgetragcn wordcn war. Es wird postuliert, 
dass das Aluminiumpigment bei der Beurteilung der Leistungsfiihiqkeit dcs Systeni bei 
der Beurteilung der Leistungsfahigkeit des Systems bei gleichzeitigeni Kathodenschutz 
wichtiger, als das Bindemittel sei, vorausgesetzt, dass diescs alkalicnbcstlindig ist. Ebenfalls 
wird die Auswirkung anderer Metallpigmente in Vinylharzpriniern bcschrieben. 

Pe3to~e 
06CyX)laeT~R BJlMnHUe nUrMeHTauUH Ha 3KCIlAyaTaUMOHHblC KaYeCTBa BMHMJlOBblX CUCTCM 
npUMeHReMblX Ha CTaJlM npU IIOrpyXCHMM B MOPCKYIO BOAY C K ~ T O A H O ~  ~ ~ U M T O ~ .  B Y;\CTHOCTM 
aJli0~M~Me~blfi nHrMeHT CpaBHMBaeTCR CO CBMHUOBblM CYPMKOM, He TOnbKO B nOrPYXeHMM B 
MOPCKYIO ~ o n y ,  HO TaKxe npu YepenosaHuw 3 ~ o r o  npouecca c norpymeHueM B npecHym Bony. 
O ~ U C ~ I B ~ ~ T C R  BJlMRHHe u ~ M ~ H ~ H H ~  B KOHUeHTPaUMM aAIOMMHMCBOrO nHrMeHTa M TOJlUlMHbl 
aJlIOMUHUeB0-BPiHUAOBbtX TPYHTOBOK. npMJlaTat0T~R pe3ynbTaTbl pRKd CynOBblX M C ~ ~ I T ~ H M ~ ~  C 
IIpMMeHeHMeM ~ J ~ K ) M H H U ~ B O - B M H M ~ O B O ~ ~  CMCTeMbl B KaYCCTBC CMCTCMbl n A R  nHUU. BblpaXaeTcfl 
MHCHUe ST0  ~ J I I O M U H M C B ~ I ~  IlMrMCHT RBJlRCTCR Gonee BaXHblM B OnpCACneHMM 7KCnnyilTilU- 
MOHHblX Ka'leCTB CMCTeMbl npM K ~ T O ~ H O ~ ~  laluMTC 'lCM KpCnMTCnb, npU YCnOBM U YTO IlOCneA- 
~ M f i  Y C T O ~ ~ Y M B  IIPOTMB UlenOYM. O ~ M C ~ I B ~ C T C I ~  TaKXC BAMRHMC nPYFHX MCTaAAMLlCCKMX 
IIMrMeHTOBB BHHMnbHofi TPYHTOBKC. 

Introduction 
It has been demonstrated1 that, if a properly formulated aluminium pigmented 
vinyl anticorrosive primer* is substituted for the red lead vinyl primer which 
has been used on the bottoms of cathodically protected ships of the Canadian 
Armed Forces, the modified bottom system is superior to the red lead system 
in maintenance of adhesion. The system as used on these ships consists of one 
coat of wash primer applied to blast-cleaned steel, enough coats of the vinyl 
anticorrosive primer to give a minimum cumulative thickness of 125 microns, 
and an additional 75 microns minimum of vinyl antifouling paint. There is a 
tendency for the red lead primer to lose adhesion near bare areas and for the 
adhesion loss to spread progressively farther from the bare area with time. If the 
loosened film is torn off by the ship's motion, the paint coating at the edge of 
the new bare area becomes susceptible to further loss of adhesion and extensive 
stripping may occur. 

Extensive laboratory trials, using the products of several manufacturers, have 
been conducted on the aluminium vinyl system. The DREP Qualification 
Procedure2 has been used in the evaluation of these systems. Laboratory work 
has shown that a properly formulated aluminii~m vinyl system is resistant to 
adhesion loss at potentials of -1,200 mVt, which few bottom systems will 
withstand. 

Several ship trials have confirmed the superior performance of the aluminium 
vinyl system. 

Suggested mechanisms which explain the performance of the aluminium 
vinyl system have been previously described4. 

- - - 

*Canadian Government Specifications Board specification 1 -GP-122b, type 3 describes a 
satisfactory aluminium vinyl primer. 

?All potentials referred to  silver-silver chloride reference electrode. 



N o  vcwi her xvii 

Complete selectton of T ~ t a n ~ u m  D ~ o x ~ d e  plgments 
to meel h~ghest requ~rements In all palnt 
appllcallons 

FlNNTlTAN RR, RD. RDI, RDE2 
FlNNTlTAN RR2'). RD2') 
' )  Spec~ftcally developed lor h~gh-speed 
dlspers~on and sand gr lnd~ng 

Latest a d d ~ t ~ o n s  
FINNTITAN RR 3 

TkT\ Truly universal premium type w ~ t h  
f~nest  comblnat~on of destrable 
properties 

FlNNTlTAN RDE 3 
Superlor optlcal strength In latex and 
flat alkyd palnts w~thout loss of f ~ l m  
lnteqr~ty 

Agent in the U.K.: CORNELIUS CHEMICAL CO, Minories. London. E.C.3. 
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Carbon Black Improves Washing Powders 
Carbon black as a whitener? Not 

really. But i t  is an ideal test material 
for investigation of the cleansing power 
of washing powders and detergents. 

Cloth is rubbed with carbon black. 
then washed. Alas. if even the slightest 
traces of black specks of carbon black 
are left behind. The investigators give 

no quarter. Nowadays, the cleansing its contribution to the improvement of 
power of a washing powder must be washing powders. 
good enough to cope even with the DEGUSSA colour blacks are of high 
intense colour of carbon black. (The quality, tried and tested to stand your 
carbon black is, of course,onlywashed products in good stead. DEGUSSA 
off the fibres and is not of itself altered offers a wide selection of special gra- 
in  any way.) Thus, carbon black makes des of carbon black to give you tip-top 

performance under all conditions. 

also in bead form " supplied also In bead form, as Printex U "' bead form: Coraxe 300 
Our agents in the Republic of Ireland: Messrs. Chemical Services Ltd.. 54a, Rainsford Street, Dublin 8 

DEGUSSA Colour Blacks For Paints And Printlng Inks 

We would Ilke It all in black and while! 
Please send me a sample of carbon black grade ...... . 
together with detailed information. 

Company 

Name 

Address 

DEGUSSA, P~gments Dlvls~on, 6 FrankfurtiMaln 1. 
Postfach 3993, Telefon (06 11) 21 81 3 

for highest quality jet black finishes 
for all types of high quality deep black finishes 
for all types of hlgh quality deep black coatings, particularly 
acrylic stoving finishes 
for ail types of black finishes 
for all types of black finishes 
for highest quality offset and letterpress inks 
in finishes applied by dipping or electrophoresis, high-grade 
flexo and special gravure inks and duplicating inks 
for high-grade printing inks, carbon paper and typewriter 
ribbons 
for paints, medium-priced printing inks, carbon paper and 
typewriter ribbons 
for industrial and decorative paints, gravure, fiexo and 
rotary news inks 
for decorative paints, carbon paper, gravure, flexo and 
rotary new inks 
for letterpress and offset inks of good colour 
for rotary news inks 
for gravure and inexpensive letterpress and offset inks 
for gravure inks 
for tinting paints, and in gravure inks and one-time carbon 
papers 
for tinting paints and in matt printing inks 
for tinting paints, with high resistance to flotation and 
pigment separatlon 

R6gent Super 
F W 2 V '  
FW 200' 

S 170 
Special Black 5 '  
Special Black 15 
Spacial Black 4 '  

Special Black 4 A  

Carbon Black LT 
Carbon Black LTD 
Printex" V " 

Printex@ 140 V'  

Printex@ 400 
Printex@ 30' 
Printex@ 300 "' 
Printex@ A' 
Printex" G ' 

Lamp Black 100. 
Lamp Black 101 

Sales concessionaire in the U.K.: 
Bush Beach B Segner Bayley Ltd., 

175. Tottenham Court Road. London. W. 1 
I 

Colour 

58 
63 
63 

71 
75 
84 
80 

80 

81 
81 
83 

84 

84 
90 
90 
94 
98 

93 
102 

Tinting 
Strength 

0.75 
0.78 
0.73 

0.98 
0.83 
0,96 
0.86 

0.86 

0.66 
0.66 
0.95 

0,91 

1.01 
0.91 
1,00 
0,73 
0.64 

0.66 
0.21 

Oil Ab- 

so;pgn, g g 
840 
700 
650 

650 
430 
250 
3x1 
230 

380 
360 
400 

380 

330 
400 
360 
300 
250 

400 
280 

Particle 
Size.arith. 
mean mu 

10 
13 
13 

17 
20 
25 
25 

25 

35 
35 
25 

29 

25 
27 
27 
41 
51 

51 
95 

BET 
Surface 

Area.m2tg 

710 
460 
460 

200 
240 
100 
180 

180 

: 
110 

96 

95 
78 
78 
46 
31 

48 
21 
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Effect o f  the type o f  pigment in vinyl anticorrosive primers 
Lahorntory /rials-scrr ii*c~tcr 
Red kcad v.s alurnirii~rtn it1 riri.1.1 crtllic.orro.vi~'r pritnc'rs: Ell'ects of cathodic 

protection on a vinyl system can be illustrated in the following manner. Apply a 

Fig. I 

Fig. 2 Fig. 3 

Fig. 1. Pattern around X-cut after cathodic protection for 3 months at - 1,200 mV (vs Ag/AgCl) 
on 3in 4in mild steel panels with the system: one coat of wash primer and 3 coats of un- 

pigmented vinyl 

Fig. 2. Scored, stripped panel with the red lead vinyl system after 3 months at 1,200 mV (vs 
Ag/AgCl) 

Fig. 3. Scored, stripped panel with the aluminium vinyl system after 3 months at - 1,200 mV 
(VS Ag/AgCI) 
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coat of wash primer to a blast cleaned steel panel, followed by three coats of 
unpigmented vinyl. Cut through the coating to steel to introduce a bare area. 
(In the author's work a standard X-cut is made with a sharp scalpel.) Immerse 
the panel in sea water with cathodic protection at 1,200 mv. After a period of 
immersion, a band of discoloration will develop adjacent to tlie cut, and the 
area of discoloration will increase progressively with time. Leave the panel 
immersed under these conditions for n month or more. When removed, a pattern 
will become apparent, as illustrated in Fig. 1 .  In the area of the pattern, adhesion 
to steel is destroyed. Analysis of the white material forming the pattern has 
shown it to be sodium phosphate. Pliospl~orus is only a minor constituent of 
sea water, so phosphate must have come from the phosphoric acid included in 
the wash primer. There is little sodium present in the initial coating materials. 
This must have come from the sea water. 

If this experiment is repeated, substituting the full red lead vinyl system 
for the unpigmented vinyl coating, and if the vinyl topcoats are stripped off by 
solvent solution, it will be found that a similar pattern of sodium phosphate 
has developed (Fig. 2). Again, adhesion will have been lost in the pattern area. 

Now, if the experiment is again repeated with tlie aluminium vinyl system, 
it will be found after solvent stripping that, if the immersion time is the same in 
each case, and if the aluminium vinyl primer is the same thickness, there is a 
smaller discoloured area. Moreover, there will be no pattern of sodium phos- 
phate, and adhesion will be maintained (Fig. 3). 

Metallic pi<zmcnts other than alutniniutn in vinj~l anticorro.sivc primers. A vinyl 
system with a zinc vinyl primer of the same pigment volume concentration as 
the aluminiirm vinyl used as a standard (about 18.5 per cent aluminium by 
volume of the dried film) was immersed for 100 days at - 1,000 mV. At the end 
of this period, adhesion was good and the coating ilnblistered. The average 
current for the group was 17 /Lamp. 

When a panel of the group was immersed for an additional two months at 
- 1,200 mV, adhesion was lost on most of the scored side. 

A similar system, except that the anticorrosive primer was pigmented with 
stainless steel at the same pigment volume concentration, also resisted adhesion 
loss and remained unblistered for 100 days at - 1,000 nlV. The average current 
for the group at the end of this period was 120 pamp. This is a relatively high 
current, and may be the result of the electrical conductivity of the coating. There 
was an appreciable conductivity between points on the surface which were 
bared of antifouling paint. 

This system qirickly lost adhesion when protected cathodically at - 1200 mV. 

Because it had been suggested that ships sailing in fresh water as well as sea 
water were more susceptible to stripping of their bottom paints than ships 
sailing exclusively in sea water, a laboratory investigation was carried out. 

Standard scored panels, some with red lead vinyl system, and others with the 
aluminium vinyl system, were immersed alternatively in tap water and sea water. 
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Whilst they were immersed in sea water, they were protected cathodically at 
- 1.0001nV. Cathodiccurrentswere measuredat the beginning and end of periods 
of sea water immersion. The panels were alternated weekly for the first three 
months and then monthly i ~ n t i l  removed after one year. 

There was no evidence that this treatment resi~lted in more serious loss of 
rtdliesion tlian did continuous sea water immersion. After one year the adhesion 
of tlie aluminiu~n vinyl system was good right up to tlie score, but that of the 
red lead system had been destroyed for a distance of about ;in from the score. 

At the end of the year there were more pitted areas along the score with 
the red lead than with the aluminium vinyl system. (Pits formed during fresh 
water immersion.) The maximuni pi1 depths measured were 125 microns with 
the red lead system and 75 microns with the aluminium vinyl system. When 
stripped, a thin line of adherent rust remained along the score on the aluminium 
vinyl panels. No adherent scale was found on the red lead panels. 

With the aluminium vinyl panels, the measured currents ranged from 6.8 
[lamp to 23  amp, with a ratio of ~i~nxirni~m to minimum values of 3.4. With 
the red lead systems, tlie ~ninirni~m and maximum values respectively were 
I I and 75 pamp giving a ratio of 6.8. With both systems, there was a tendency 
for tlie current to rise nfter fresh water immersion and fill1 during sea water 
immersion, but there were exceptions to tliis. 

there was no evidence that alternate immersion in fresh and sea waters was 
more destructive to bottom coatings tlian continuous immersion in sea water, 

the aluminiu~n vinyl system maintained adhesion but there was some adhesion 
loss with the red lead system, 

score pitting was more prevalent with the red lead system than witli the 
aluminium systelii, 

the avcrage cathodic currents were higher rund their range greater in the case 
of the red lead system. 

S11ip t ri[//.s 
I/!\4C'S Sliccviu: This was the lirst test ship. The bottom was quartered, with 
the aluminii~~n vinyl system in alternate quarters and the red lead system in 
the remaining quarters. 

The bottom was inspected nfter tlie ship had been 30 months out of dock. 
Figs. 4 and 5 illustrate the performance of the paint system at this docking. 
The bottom was generally in good condition in all quarters but the aluminium 
vinyl system was s~~per ior  in stripping-prone areas such as the boottop zone 
:ind areas adjacent to the anodes. The total thickness of both systems ranged 
from 150 to 225 microns, with an average of 175 microns. This is less than the 
presently specified thickness. 

H M C S  Anti<qonish: This ship and it11 those subsequently nientioned had the 
aluminiu~i~ vinyl system applied to the entire bottom area. 

Antigonish was drydocked after 26 n~on t l~s  afloat. At tliis time the bottom 
systeni was in very good condition, as illustrated in Fig. 6. 
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Fig. 4 

Fig. 5 

Fig. 4. HMCS Skecna. This is a rccl lcatl billy1 quarter. Note the stripping in the hoottop area 

Fig. 5. HR4CS Skeena. This is an aluminium vinyl quarter. Compare the hoottop area of this 
quarter with the red lead quarter illustrated in Fig. 4 
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Fig. 6 

Fig. 6. H Z l C S  r\ntigo~~ish. 'l'his photograph of the bottom with the aluminium vinyl system was 
titken after ship had been 26 months out of dock 

Fig. 7. CNAV Endeavour. Port side after 9 months out of dock 
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RCMP Patrol Craft Victoria: After 13 months out of dock, the aluminium 
vinyl system was in good condition, with less than half a square foot of bare 
area observed. No blistering was noted, but it was estimated that 1 to 2 per cent 
of the bottom area was affected by copper conversion? There was a small 
amount of bare area on the rudders, and it was judged that this was the result 
of cavitation. 

CNAV Enhavour: An aluminium vinyl system was initially applied to the 
Endeavour, but it was applied very thinly. Measured thicknesses ranged from 
75 to 150 microns for the system, with the average about 115 microns. When 
a film from the ship was examined under the microscope, it was found that 
the anticorrosive layer was extremely thin, perhaps less than 12 microns. 

The bottom was inspected after nine months. At this time there were many 
intercoat blisters between the anticorrosive and antifouling layers, and also 
many patches of copper conversion". The aluminium vinyl adhered strongly 
to the steel. Fig. 7 shows the condition of the paint on the port side of the vessel. 

HMCS Yukon: After 20 months out of dock, the aluminium vinyl system was 
in excellent condition. Except for rudders, A-brackets, and boottop area, 
there was no stripping, and even in these difficult areas it was minor. There 
was less than 25 square feet stripped from the boottop area. The port after 
area is illustrated in Fig. 8. 

The ship was again docked after an additional ten months. At this time the 
bottom system was still excellent. Some copper conversion was found near 
anodes and around the junction of A-brackets and hull. Minor stripping was 
noted on A-brackets. The after area is illustrated in Fig. 9. 

HMCS Mackmzir: Mackenzie, with a red lead vinyl system on its bottom. 
was examined after 30 months out of dock. There was extensive stripping and 
blistering, with approximately 5 per cent of the bottom area bare. Copper 
conversion was also noted, particularly between the keel and bilge keel on the 
starboard side. The condition of the after end at this docking is illustrated in 
Fig. 10. 

The condition of the bottom of Mackenzie at this docking was poorer than 
is normally observed on a red lead vinyl system after this period out of dock. 
Nevertheless, it illustrates the extensive stripping of the red lead vinyl system 
which can occur. 

Effect of aluminium pigment in binders other than vinyl 
The aluminium pigment seems to be more important than the binder in determin- 
ing the successful performance of the aluminium vinyl system. Aluminium 
pigmented primers other than vinyl have been successfi~l with regard to main- 
tenance of adhesion. 

A system including an aluminium pigmented bituminous primer has also 
given satisfactory performance with potentials in the range of oxygen 
dependence. However, at -1,200mV there is a tendency for the film to be 
disrupted near a bare area, as shown by the panel on the right in Fig. 1 1 .  The 
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Fig. 8 

Fig. 9 

Fig. 8. HRICS l'ukon 20 months out of dock. Note the nrar ahscnce of stripping on A-brackets, 
rudders and shafts 

Fig. 9. I i lICS Yukon 30 months out of dock. Stripping in after area still minimal 
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Fig. 10. HhlCS Mackcnzie 30 months out of dock. Bottom coatcd wit11 rcd lead \in11 s11tem 

panel on the left has been stripped. Since there is a tendency for nlunirnrum In 
these primers to be oxidiscd to aluminium oxidc near u bare area, it is ns5umed 
that the volumc increase of tlic oxidised pigmcnt particles is rcsponsiblc for 
the disruption in this primcr and t l ln t  the vinyl film i~ndcr thesc condit~ons ha4 
sufficient strength to withstand such strains. A n  increase In thickness of tlic 
vinyl film has been noted near bare arcns on pancls whcrc the alurn~niu~n 
been oxidised. 

Also, better adhesion has been achieved with cathodic protcclion using an 
aluminium pigmented bituminous epoxy priliier compared to its unpigmcntcd 
counterpart. The systems comparcd were: 

(a) two coats unpigmented biluniinous cpoxy: 

(b) one coat aluminium bituminous epoxy, 
one coat unpigmented bituniinous epoxy, 
one coat vinyl antifouling; 

(c) two coats of aluminium biti~minous epoxy. 
one coat vinyl antifouling. 

The first system has been included although i t  was prcparcd for another sludq'. 
Consequently it lacks an nntifoulin~ coat. 
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Fig. I I. The aluminium bitunlinoos system after immersion at - 1,200 mV for 3 months. Panel on 
the left has l~celi stripped 

Fig. 12. System with 2 coats of  aluminium vinyl. Panel on left at  - 1,000 mV, panel 011 right at 
1,200 mV 

At 1.000111V. tlicrc was loss of'nclhcsion will1 system (a) 1-or about ;in from 
the scorc after 100 days. but the ndhesion of systems (b) and (c) was good. 
.At - 1,300niV there was little nluniiniuni seen in the coating within &ii1 from 
the scorc with sysicni (b) .  There was n cohesion loss within this region but the 
coating clung to stccl o n  probing with n scalpel. System (c) was similar. but the 
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area affected was up to &in from the score. It was judged that system (b) was 
the best, being marginally superior to system (c) at - 1,200mV. 

Effect of variation of aluminium concentration of vinyl anticorrosive primers 
A series of aluminium vinyl primers was produced in the laboratory, each 
member varying only in the concentration of aluminium. As a normal concentra- 
tion, the reference formula of I-GP-122b, type 3 which contains about 31 
per cent by weight of aluminium in the dried film was selected. This primer and 
others with ), 4, 14 and 2 times the normal concentration of aluminium were 
produced. Panels were prepared with each of the laboratory produced primers 
included in the vinyl system: 

one coat wash primer 
two coats of one of the laboratory produced vinyl primers 
one coat vinyl antifouling. 

These systems were subjected to the portion of the DREP Qualification 
Procedure2 requiring cathodic protection. 

All primers maintained good adhesion for 100 days at --1,000mv except for 
the one at one quarter the normal concentration, and this was borderline. 
Average cathodic currents for the groups in order of increasing aluminium 
concentration were 9.1, 18, 3.6, 4.4, 3.2 pamp. There seems to be a tendency 
for lower currents at the higher aluminium concentr a t '  ~ons. 

This work shows that the aluminiiim vinyl primer is effective over a wide 
range of aluminium concentrations. 

Effect of variation in thickness of the aluminium vinyl coating 
Standard mild steel panels were grit blasted and coated with the systems: 

one coat wash primer 
.u coats of aluminium vinyl primer (I-GP-122, typc 3) 
one coat vinyl antifouling. 

where s - 2, 5, 10, 15, or 25. 

After being scored with the standard X-cut, one group of each of these systems 
was immersed in sea water with cathodic protection at 1 ,000mV and a similar 
group of each at -- 1,200mV. 

After 100 days immersion, the panels were examined. Representative panels 
of each group are illustrated in Figs. 12 to 16 inclusive. The results are given in 
Table I .  Where blisters were noted on panels which were protected cathodically 
at -1,200mV, they were dry, indicating that they may have been produced by 
hydrogen gas. Also, under all of them, a layer of aluminium vinyl remained on 
the steel. All panels protected cathodically at - 1,000mV were unblistered and 
had good adhesion. 
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Fig. 13 

Fig. 

Fig. 13. System with 5 coats of slun~inium vinjl. I':~nel on left at - 
- 1,200 mC' 

1,000 mV, panel on right at 

Fig. 14. System with I0 coats of alr~minium vinyl. Panel on left at 1,000 m\!, panel on right at 
1,200 m\: 



Fig. 

Fig. 

Fig. 15. System with 15 coals of ;il~~niini~~mviuyl. I'anel on left at 1,000 mV, panel on right at 
- - 1,200 mV 

Fig. 16. System with 25 coats of alrrminium vinyl. P;anel on left at 1 , 0 0 0  mV, panel on right at 
- - 1.200 mC' 



Effect of variations in type of vinyl binder 
The vinyl resin used in 1-GP-122, type 3 is a copolymer of vinyl chloride, 
vinyl acetate and vinyl alcohol. It is resistant to alkaline attack. 

If the vinyl resin used in the anticorrosive primer were susceptible to alkaline 
attack, it would be expected that a system which included this primer would be 
unsatisfactory for use on cathodically protected steel. 

Such a system (one coat of wash primer and two coats of anticorrosive primer) 
on standard scored panels was immersed for 100 days at - 1,000mV. The resin 
used in the anticorrosive primer was susceptible to alkaline attack, since a 
dibasic acid was interpolymerised with vinyl chloride and vinyl acetate in the 
resin molecule. Adhesion was lost on the face of the panel at the wash primer 
surface and there were blisters near the score up to kin in diameter. The panels 
are illustrated in Fig. 17. 

Fig. 17. Aluminium vinyl system with bindcr of anticorrosive primer susceptible to attack by 
alkali 



Conclusions 
The following conclusions were reached as a result of the described experimental 
work. 

The resistance to loss of adhesion by the aluminium vinyl system, when 
applied to steel which was protected cathodically in sea water, was superior 
to that of the red lead vinyl system and to all other systems wliicli were evaluated. 
This superiority has been demonstrated in the laboratory and also on the bottoms 
of naval ships. 

The aluminium pigmented anticorrosive primer included in this system was 
'1 Ions. effective over a wide range of aluminum concentrf t' 

The effectiveness of the primer in resisting loss of adhesion with cathodic 
protection seems to be due to the pigment rather than the binder. However, 
the binder should have sufficient strength to resist the strains which may occur 
at more negative potentials. 

966 W .  A .  A N D E R T O N  J ~ C C A  

Table I 
Ponels with varyit~g thickness ofahrn~it~irtrii vi11y1 prit1rc.r 

No. of coats 
of A1 vinyl* 

2 

5 

Reniarks 

1 0 

15 

25 

*The dry film 

Average cathodic current 
of group ([*amp) 

- 1,000 n1V 
- 

Q 
Y 
ru 
~r .- 
5 
C 
3 

Y 
a~ 
3 

6 

- 1,000 n1V 
- 

7.8 

4.7 

- 1,200 rnv 
- -- - 

A band of calcareous deposit to 
rtbout :in from score. Alunlinium 
oxidised to ahout Ain from 
score. Unhlistcred. Good adlie- 
sion right up to score. 

A band of calcareous deposit to a 
max. of :in from scorc. [leposit 
lcss densc than for 2 coat 

- 1,200 n1V 

3,500 

1,600 

system. A few sniall dry blisters 
0 .- along score. Good adhesion to 
i/i score where ~~nblistcrcd. 
2 

2.0 650 Tlicrc wcrc :I few dry blisters 
Q 
o :!long scorc and onc ahout I$in 

! di:lmcter. Some cohesion loss 
ne:lr scorc. 

Tllcrc was ;I band of blisters 
3 along the score. Blisters greater 

than lin dianicter were obser\.ed. 
A narrow band of calcareous 
deposit near score. Some colie- 
sion loss near score. 

There was sonie lifting of coating. 
blistering and cohesion loss near 
score. 

I 
I 1 

thickness of the alunlinium vinyl was 25 microns per coat. 

- 
a 
c-r 

V) 

5 

a 

I 

1.4 3.3 



The only primers evaluated that resisted loss of adhesion at potentials suffi- 
ciently negative for hydrogen evolution were pigmented with aluminium. 

The aluminium vinyl system maintained adhesion during alternate immersion 
between sea water with cathodic protection and fresh water. 

The binder used should be resistant to alkaline attack. Some vinyl resins do 
not have sufficient resistance. 

With the aluminium pigmented vinyl primer varying in thickness between 
50 and 625 microns, all systenis resisted adhesion loss and remained unblistered 
after 100 days of cathodic protection at - 1.000mV. This performance supports 
the hypothesis previously presented4 of oxygen scavenging by the aluminii~m 
pigment. 

With a potential of - 1,2001nV. the system was unblistered when the thickness 
of the rinticorrosivc primer was 50 microns. but at greater thicknesses up to 
375 microns there was blistering of increasing severity. With a thickness of 
625 microns, loss of adhesion occurred near the standard X-cut. Cathodic 
deposits andcathodic current decreased as thickness of the ali~miniurn pigmented 
primer increased. This also si~pports a previously presented hypothesis4. 
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An assessment of some 
commercial insecticidal paints* 
By L. A. Hill and J. R. Elliott 

Australian Defence Scientific Service, Defence Standards Laboratories, Maribyrnong, 
Victoria, Australia 

S1rrli1llury 
The RAAF requested the examination of a comnicrcially available insecticidal paint in respect 
of insccticidal activity, general paint properties and any particular problems associated with 
its use. 
The comniercially available paint, together with similar products from other manufacturers, 
was tested and found to be of little value in killing houseflies but to  have good general paint 
properties. Therc are n o  particular problems associated with its use except that the direct 
contact between foodstuffs and surfaces painted with insecticidal paint is undesirable. Siniilar 
remarks apply to other insecticidal paints tested. 

Keywords 
Biologic~lly active n~erils 

y-benzene hcxacliloridc 
insccticidc 

Une apprhciation de quelques peintures insectidicides de commerce 

Rc;,s~~rnP 
La RAAF (L'Armee de I'air Australien!ie) a denland6 I'cxanicn d'une pclnture insccticide de 
commerce, a I'egard de son eficacitk insecticide, et de scs propri6ti.s gkneralcs, ct cgalenient 
de la possibilitk dcs dificulti.~ liecs a son ~~tilisation. 
La peinture de commerce, ainsi quc dcs produits sembables en provcnancc d'autres fabricants. 
a CtC examinee ct I'on I'a tr-o~~vCe de pctitc valci~r pour tucr Ics mo~~clics, niais dc posskder de 
bonncs propriktcs dc peinturc. I I  n'y a pas dc problL:nics particulicrs cn ce qui concerne son 
utilisation, sauf lc contact direct entre Ics aliments et Ics surfaces revStues de pc in t~~re  insecticide 
que l'on devrait cn evitcr. Des observations pareillcs s'appliquent aux autrcs peintures insecti- 
cides quc I'on a cxa~iiinccs. 

Beurteilung einiger lnsektiziden Anstrichfarben des Handels 

% l l ~ ~ l ~ l l ? l ~ ~ l ~ f i ~ ~ ~ l l l l ~  

Die kijnigliclic australische Luftwaft'e ( R A A F )  vcrlangtc die Priifii~lg cincr- im tlandel befind- 
liclicji insektiziden Anstrichl'arbc Ilinsichtlicli ihrcr inscktizidcn Aktiviliit, allgenieinen 
Eignung fiir Anstrichzwcckc, sowic irgcndwclchcr mil ihrcm l'.insatz verbundcner bcsoncierer 
Problcme. 

Diesc Farbe wurde gemcinsam mit iihnliclicn von andercn Erzcugcrn gcpriift, wobci 
fcstgestellt wurde, dass sic nicht vicl niitzlcn urn Zimmcrflicgcn zu vcrnichtcn. dass sic aber gute 
Anstrich~iiittclcigenscliaften bcsasscn. Hinsiclitlicli illrer Anwondung bcslclicn Acine heson- 
dcrcn Problcme ausscr, dass direktc Hcriilirung von Lcbcns~iiittcln mit Fliichcn, dic mit 
insektizidcn Farbcn gestrichcn sind. imcrwii~isclit ist. Ahnlichc Bcobaclitungen tretTen auf 
andere gepriifte inscktizidc Anstricl~mittcl zu. 

'This paper was issued as Technical Note 137 of Defcncc Standards Lrthorator~es. It 
is p~~blislicd by kind permission of the Cliicf Superintendant. 
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others to cause contamination of  foodstuff^.^^ These difficulties tended to limit 
the use of these materials, the development of which has been d e s ~ r i b e d . ~ ~  

Despite the use of special media with generally unsuitable paint properties, 
toxicity problems and doubtful effectiveness, work continued on the develop- 
ment of insecticidal paints in many c~untr ies .~"  2 4 9  2 5 9  26 1n 1957-8, the Colonial 
Pesticides Research Committee claimed to have improved on the performance 
of the "standard" urea-formaldehyde type of formulation." The Russians have 
claimed to have developed paints for shipboard use." The "standard" type was 
still, in 1960, being claimed as a "new" concept in residual insect control." "but 
independent assessment indicated that these materials still had weaknesses.:"' 
Investigations showed that their efrectiveness in tropical climates may be less 
than in temperate zones."l 

Some novel approaches to the problem of preparing insecticidal paints have 
been made by Nagase & Co. and S. A. Progil who have developed organo- 
metallic compounds"~ "' and by A. P. Ferris and N. McKen~ie who attenipted 
to develop a medium both inl~erently insecticidal and capable of film forma- 
tion." The basic difficulty with this latter approach is that while large nlolecules 
are required to form films, insecticidal activity appears to be confined to 
relatively small molecuies. 

The development of commercial insecticidal paints for thc retail trade ha\ 
proceeded along more conventional lines, that is by the addition of con~monly 
available insecticides to ordinary paints, up to 0.5 pcr cent of "Lindane" 
(y-benzene hexacliloride) being commonly used. An independent assessment of 
some commercially available latex paints in the U . K .  showed that the paints 
were of doubtful efficiency against flies or mosquitoes.:'On the other hand. 
an Australian ship trial indicates that a comnlercially available insecticidal paint 
shows promise for controlling cockroaches."" However, this trial was not 
strictly controlled and insect control may be more feasible on a ship isolated at 
sea than oil land, where insects can move in from other breeding areas. 

Experimental work 
Work has been done at D.S.L. to assess the efTectivcncss of some locally-avail- 
able insecticidal paints. This work was carried O L I ~  at the request of the RAAF, 
which was considering the use of insecticidal paints in messes, barracks. etc., 
especially in tropical areas. The paints tested are listed below. 

Materials tcstcd 
1 .  White latex paint, insecticidal, described as "inscct-proofed". Available only 

on spccial request from the manufacturer. 
2. White latex paint, insecticidal, commercially available. 
3. White latex paint with the addition of 0.5 per cent "Lindane", available only 

on special request from the manufacturer. 
4. Wliite satin enamel, insecticidal, commercially available. 
5. White latex paint free from insccticidc. This paint \vns included in the tests 

as a control. 

Gc~ncral pair~t tcsts 
The tests carried out are sl~own in Table I .  
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Table I 
General paint tclsts 

Test I Paint 3 1 Paint 4 
-- . . . . . . .  . 

Colour . . . .  . . . . 
Gloss . . . . . . . . 1 

1 -  
I 

Appearance . . . . 1 
" I 

Application properties . . I 

. .  I 
Non-\olatilc content pcrccntage ~ 

by weight . . . . . . 
Weight pcr gallon, Ib . . . . 
Surfrice dry (hr) .  . . .  . . 
Hard dry (hr) . . . . . . 
Applicaticn cf insecticidal paints 

over conventional paints 
Application of convention;, 1 

paints over insecticidal paints / 

satis- 
factory 
satis- 

factory 

2 
satis- 

factpry 
SBIIS- 

k1ctory 

white ! flat I 
1 satis- 1 factory 
I satis- 1 

I factory 1 

13.8 1 
: 0.1 1 
; satis- 

1 factory 

white 
flat 

satis- 
factory 
satis- 

factory 

62.5 
15.6 
0.2 
2 

satis- 
factory 
satis- 

factory 

white 1 semi- 
gloss 
satis- 

factory 
satis- 

factory 

! 2 
satis- 

factory 
satls- 

factory 

I Paint 5 
- 

white 

satis- 
f~ctory 
satis- 

factory 

-. 

- 

satis- 
factory 
satis- 

factory 

Itrsccticir/ul tc9sts 
Two coats of each ninterial were applicd to two 12in x Gin hardboard panels. 
allowing an overnight drying period between coats. One set of painted panels 
was allowcd to age for 14 days ar.d the other for 10 months before testing for 
insecticidal activity. Both sets included the non-insecticidal paint as a control. 

After ageing for their respective periods, each panel was placed in a separate 
fly-box, constri~cted of clear acrylic sheet, 15in \, 15in b: loin (see Fig. 1). 
The pnncl was held flat by runners against one vertical wall of the box. Adequate 

Fig. I .  Fly hoxes: Icft, containing paint panel; right, paint panel ahscnt 



ventilation was provided by wire-nicsli lids, and milk. sugar and water \\,ere 
providcd as food. 

Approximately 50 live common Iiouse-flies (alu.vccr tIorz~cstic*ci) were i11troduct.d 
into each box, and tlie percentage of dead flies was detcrniincd daily. The test\ 
were carried out at 25 :. I C and at relative liuniidity of 50 1 5 per ccnt. 

Results were as shown in Table 2. Table 3, dcrivcd from Table 2, sho~vs thc 
percentage dead minus the corresponding percentage dcad in the control bus. 

These tests were carried oil1 in accordance with tlic recommendations of hlr. 
D. Bracey of the 1CI Agricultural Rescnrch Laboratories. Merrindalc. Victori:~. 

Practical trial 
In February 1967, a count was begun of the number of dcad flies found dally 
in a men's lavatory containing three toilets and n urinal. Thc number of dead 
flies found daily between I February and 30 April 1967 varied from 5 to 7 per 
day. In May 1967. tlie lavatory was painted tliroi~glioi~t with the comniercially 
available insecticidal satin enamel. On 1 June the dnily count of dead flies wa\ 
resumed and continued until 3 1 August. The average nunibcr of dead flies found 
daily varied from 4 to 7 pcr day. This test cannot be regarded as strictly con- 
trolled because the seasons varied for the "~inpainted" and "painted" period 
and because windows were so~iietinics open and sometimes closed. Further, the 
insecticidal paint may hnvc repelled flics which died somewhcrc else than in tlic 
lavatory. However, the test is considcred to bc of some interest in that n o  
startling differe~iccs were found in tlic number of dcad flies found daily. 

Discussion 
The insecticidal paints exhibit tlic samc behaviour its conventional palnth in 
respect of general paint properties. There appear to be no particular problems 
relating to their use, except that direct contact with foodstuffs is not 
recommended. Drying time, application properties and appearance arc sotis- 
factory and there are no dificulties in applying insecticidal paints ovcr conLen- 
tional paints or in applying paints ovcr insecticidal paints. 

The biological res~ilts indicate that tlic paints arc ineffective for killing Ilic.4. 
The percentage kil l  is relatively low, the spced of kill is slow and s ~ ~ c h  insecticidal 
activity as is present initially, falls off after ten months ageing, after which time 
the paints are, insccticidally, virtually useless. I n  practice thc paint films mi~hr  
be washed and this would probably further dccreasc tlieir cfTcctivc~iess. 

According to the tests carried out, tlie order of insecticidal activity I.oI- tlic 
paints tested was as follows: 

14 days ageing I0 niontlis agcing 
I .  Latex paint, no. I I .  Lntcx paint, no. I 
2. Latex paint, no. 3 2. Latex paint, no. 3 
3. Satin enamcl, no. 4 3. Latex paint, no. 2 
4. Latex paint, no. 2 4. Control, no. 5 
5. Control, no. 5 5. Satin enamel, n o .  4 
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Pigments for Printing Inks 

From our range: 
I 

The listed daments are fast tar . - 
sterilising 
silver lacquer 

Permanent Yellow H1OG Permanent Bordo HF3R 
Permanent Yellow HR Permanent Marron HFM 
Permanent Orange HL andallmHOSTAPERM and light 
Permanent Red HFG pigments 

- 
Permanent Red HF3S 
Permanent Red HFT Our experience is available 
- 

1 Permanent Red HF4B for you to profit from. United Kingdom: 
HOECHST-CASSELLI Permanent Carmin HF4C Our technicians will gladly LTD. 

Permanent Bordo HFR advise you. Manchester 

.; ; .. 8 



xxii JOC'C/I 

How nice fo meef someone 
who speaks your language 

When you meet our interviewer you'll 
findhe'saspecialistin yourfield-whether 
it's chemistry, physics, engineering, 
mathematics, economics or arts. 

That means he can answer your 
questions from personal experience and 
discuss career opportunities from 
first-hand knowledge. 

This year we'll be recruiting over 400 
graduates and using more than 200 
specialist interviewers to find them. That 
gives you some idea of our diversity. 

W'oukfyou like fo  meet someone ~ t r i i ,  

spenks your IrmguugeY 
Then ask your University Appoint- 

ments Board t o  fix up an interview. 
ICI representatives will be visiting 

your University in the Spring term, when 
you can learn all about the opportunities 
open to you. 
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All the paints tested, except the control, were said to contain 0.5 per cent of 
"Lindane" (-{-benzene hexachloride). The commercially available materials 
were claimed to contain a special additive medium to ensure effective release 
of the insecticide. This special medium, if present, is of doubtful value because 
the commercially available materials gave the poorest results. Although all 
the paints lost insecticidal activity. the satin enamel lost relatively the most 
and this may be caused by oxidative hardening, which latex paint films do not 
suffer. 

The manufacturers of the commercially available paints, in a private com- 
munication,:" state that laboratory testing of insecticidal paints can be mislead- 
ing, particularly if the test panel is too small. Using their statements of minimum 
lethal dosage and insecticide availability, the panels used in the tests contained 
enough insecticide to kill approximately 200 flies and 50 flies were used for 
each test. They also state that unequal dosage can occur if too many insects 
are confined on too small a panel. The authors consider that the use of a relatively 
large panel in a relatively large box overcomes this difficulty. The susceptibility 
of various insect populations may affect testing results and perhaps the formula- 
tion of insecticidal materials. Local manufacturers appear to have concluded 
that Australian insects are more resistant to "Lindane" than English insects 
because the Australian commercially available paint contains approximately 
three times as much insecticide, "Lindane," as the English equivalent (see 
however Ref. 31). 

Conclusion 
I t  is doubtful whether any advantage would be obtained by using presently 
available insecticidal paints for fly control. The paints may be more effective 
against other types of insects, particitlarly crawling insects, and we are informed 
that a trial carried out in the wardroom pantry of HMAS "Kimbla" shows some 
promise for cockroach control. Insect control is possibly more feasible on a 
ship where there is a good chance of reducing the insect population because 
insects cannot move in from other breeding areas as quickly as they can on land. 
However, other testing :lilthorities have found these paints to be of little value, 
and such activity ils they do possess appears to be lost on ageing. 

[Rec~ivtvi  1 April 1970 
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Solvent retention in phenolic 
varnish films 
By M. Yaseen and H. E. Ashton 

Division of Building Research, National Research Council of Canada, Ottawa 7, Canada 

When coatings arc air-dried, s~nall amounts of solvcnt arc retained in tlic film because drying 
takes placc most rapidly at the surface. Hcnce, coatings that dry the fastest trap the most 
solvent, and evacuation, even at high vacuum, does not remove all tlic rctained solvent. 
Removal is accomplislicd only aftcr several cycles of water ahsorption and desorption. 

The amounr of solvent trapped in oil-modified coatings is probably not large enough to have 
much cfTcct on the physical propcrtics of coatings. When thc total solvcnt removed by both 
ecacuation and dcsorption is calculated on the basis of tlic air-dried film weight, 15- and 20-gal 
tung oil plicnolic varnishes contained 0.91 and 1.04 per ccnt solvent, rcspcctively. This is much 
lower than the quantities retained in cellulose nitrate and vinyl lacquers. The slowcst drying 
varnish tested, 40-gal dcliydrated castor, rctaincd 0.56 per ccnt solvent. 

The amount, however, is sufficient to changc drastically thc watcr absorption values obtained 
when precise measurements are made on coatings that do not absorb much water. This etkct 
will bc discussed in dctail in a sccond paper conccrned with clear coatings for exterior wood. 

Keywords 
Tlpcs cirltl cl(rsscs of coatirw Procc7s.v orrrl t11cthodv prirlmrilj- os.rocioted 

phenolic varnish with nr1a1~~si.v rn ru .s~~r i~~r~ r r~ t  nrirl tcsl i t l~ 

Propcr.tic~s, char(~ctcristic.v cirtcl corrclitiorr.~ gas chromatography 
prirllcirilj' crssociotctl with clrictl or cr~rr t / , f i l~~rs  infra-red spectroscopy 

solvcnt retention 

La r6tention de solvant aux feuils de vernis phenolique 

Pendant Ic sechage i I'air dcs rcvetcmcnts, de pctitcs quantitcs de solvant sont retenues dans 
le feuil, puisque le sCchagc sc produit plus rapidenient A la surface. Par consequent des 
rcvi.tenicnts qui scclicnt Ic plus rapidcmcnt, attrapcnt lc plus dc solvant, et I'6vacuatior1, nitme 
sous vidc pousse. n'cnlcve pas tout Ic solvant rctcnu. L'cnlkvcniert ne s'acconiplit qu'aprks 
plusicurs cycles d'absorption d'eau si~ivi par dhsorption. 

La quantite de solvant attrapcc cn rcvi.tcnicnts modifies par lii~ile n'est pas probablemcnt assez 
important d'exerccr hcaucoup d'intlucncc sur les proprietes pliysiqi~cs des revetements. 
Lorsqu'on calcule la qi~antite totalc dc solvant enlevee A la fois par evacuation et desorption, et 
basee sur le poids du feuil sec, dcs vcrnis pIiCnoliqucs dc longuei~r en huile de 15 et de 20 
gallon contiennent rcspcctivemcnt dc 0,91 et 1,04 pour cent dc solvant. C'est beaucoup moins 
que les c'cst quantitcs rcteni~es par dcs pcinturcs B base de nitroccllulosc ou vinyliques. Parmis 
les vernis cxamines, cclui qui skchc Ic moins vitc. dc longueur en liuile de ricin deshydratee de 
40 gallon, rctenait de 0.56 pour ccnt dc solvant. 

Pourtant, ccttc quantite est sufisantc pour changer gravcmcnt lcs chiffrcs d'absorption d'eau 
mis en evidence par dcs mesilrcs prkcises effectuces sur dcs rcvetements q i ~ i  n'absorbent pas 
bcaucoup d'eau. On discutera cct clTct ail cours d'un expos6 subsequent oil I'on considcra des 
revCtcnicnts clairs pour la hoisscric h I'extericurc. 



Losungsmittelretention in Filmen von Phenolharzlacken 

Zusurnmetrfm.sung 
Bei Lufttrocknung von Lacken werden gcringc 12iisuligsmittcl~iic~igcn i l i i  1-ilm zuriic k behal ten. 
weil Trocknung am schnellsten an der Obcrfliiclic vor sicli gelit. Dalicr fangen solclic Anstricli- 
mittel, die am schnellsten trocknen, die grtisstc Mcngc L.~sungsmittel ein. und Entliiftung. 
selbst unter Iiohem Vakuum, beseitigt zuriickgelialtenes Los~~ngsniittcl nur unvollstiindip. 
Die vollige Entfernung wird lediglicli nach wiederliolten Zyklcn von Wasserabsorption 11nd 
-Desorption ermoglicht. 

Rei olmodifizierten Lacken ist die Menae 7uriickgehaltenc11 Liisunasmittels w:~lirsclieinlicli 
nicht gross genug, uln die pliysikalicchen kigcnscl,:;l'tcn c ic r~~lh~ ' . i  ~ & ~ n t l i c l i  LLI bcci~ifl~'iwti. 
Herechnet auf Grund dcs lufteetrocknetcn f-'ilmecwichtci cntliicltcli " 1  5- und 20-Galloncn". . .~~-~-  ~ ~ 

~olziil-~henolharzlacke 0.91 -bezw. 1.04:(, ~osungsmittel nach Entfernung des gesaniten 
Losungsmittels sowohl durch Evakuierung als aucli Desorption. Diese Wertc liegcn wesentlich 
niedriger, als die von Nitrozellulose- und Vinylliarzlacken zuriickgehaltcnen Mengcn. Der an1 
langsamsten trocknende der gepriiften Laclte. cin 40-Gallonen Rizincnollack. liielt 0,56",, 
Losungsmittel zuriick. 

Die Menge geniigte docli schon, urn die Wasserabsorptionswcrte, wclclic man crliilt, werin 
exakte Messungen an Lacken. oie niclit vie1 Wasser absorbieren, vorgenonimen werdcn. 
drastiscli zu Bndern. Diese Wirkung \vird ausfiihrlicli in cinclii zwciten Artikcl, der sicli mit 
wetterbestiindigen Klarlacken fiir Aussen befasst, besproclien wcrdcn. 

P e ~ l o ~ e  
npM B O ~ ~ Y U I H O ~  CYulKe 110~pbl~Mn ~e60nblllMe KOnMLICCTBa pilCTBOPUTC'JIR COXl>aHRH)ICH B 
IlneHKe, TaK KaK CyulKa npOMCXOnMT ~aw6onee ~ ~ I C T P O  Ha IlOBCPXHOCTM. n 0 7 1 0 ~ ~  nOKpblTMR 
KOTOpble BblCblXatOT ~ a ~ 6 o n e e  ~ ~ I C T P O .  YnaBnMWloT t{a~6onb~uee KOJIMYL'CTBO paCTBOpMTeJlR 
H ~ B ~ K Y ~ ~ H I I ,  name npM B ~ I C O K O M  BaKyyMe. He yaanRcT Bcero coxpatineMoro pacTBopMTenR. 
Ynane~ue  ocymecTsnReTcR TonbKo nocne p m a  uMKnoe nornouleHMR M necop6u~u ~ o n o i i .  
KOJHY~CTBO paCTBOpMTenII YnaBnMBaeMOrO B nOKpblTMRX M O ~ M @ M U M ~ O B ~ H H ~ ~ X  MaCJlOM no 
BceR BepOIITHOCTU HenOCTaTO'lHO Y~06bl nOBJlMRTb Ha @ H ~ M Y ~ C K M ~  C B O R C T B ~  ~ O K ~ M T M ~ ~ .  npM 
paC'leTe o6mero PaCTBOpMTenR YTaJleHHOrO nyTeM 7BaKyaUMM M necop6uclu, Ha OCHOBaHMM 
BeCa IlJleHKM B ~ I C Y U I ~ H H O ~ ~  BO3nYXOM, H ~ A ~ ~ H o  YTO ~ - T M  M ~O-TM ranJlOHOBble TYHrOBbIC, 
MaCnRHble, @ e ~ o n b ~ b l e  JaKM COnepX~JlM 0.91 M 1.04 IlpOlleHTOR PacTBOpMTeJlR COOTBCTCT- 
BeHHO, YTO HaMHOrO H M X C  YeM KOJlM'lCCTRil YnCPXMB;lCMble B tlMTPOUeJlnH3J103tlblX M BMHM- 

JlOBblX JlaKaX. Hau6onee MenneHHo ~blCbl~aC~blR M 3  MCnblTdHHblX naKOB. 40-K~I raJln0~0Bblfi 
n e r ~ ~ p a ~ ~ p o ~ a ~ ~ b l l  KaCTOp, COXpaHMJl 0.56 np0LleHTOB paCTBOpblTenR. 
 TO KOnM'leCTBO, OnHaKO. IIOCTdTO'lHO Y~06bl CYULCCTBCHtlO M3MCtlMTb 3HaYeHMR B O ~ H O U  
a6cop6uuu, IlOnyVeHHblX IlpM npOBeneHMM TOYtlblX M ~ M C ~ ~ H M R  tla nOKpblTMRX KOTOpble He 
nornoluamT MHOrO BOAbl.  TOT ?@@KT 6 y n e ~  o6cymnai bCR B n o n p o 6 ~ o c ~ ~  B n o 6 a ~ o ~ ~ o i i  
CTaTbe ~ O C B R U I ~ H H O ~  np03pdVHblM IIOKpbITI.1RM UJlR ACPCBLI B tlal3YXllOM Ilh7MMellCHMM. 

Introduction 
The rapid drying of lacquers occurs becouse of the fast evaporation of the 
solvents used in their formulation. To reduce lacquers to application viscosity, 
a solvent content of 70 to 80 per cent is required. Nevertheless, the lacquer 
coating is dry to the touch within a few minutes at room temperature, although 
a small amount of solvent is trapped within tlie film in the course of the fast 
drying. Even after the film has apparently dried, the retained solvent takes a 
very long time to evaporate completely, and this influences coating properties 
such as water absorption, hardness and other mechanical properties. 

The Los Angeles Club1 studied the effect of solvent release on hardness of 
lacquer films and observed that cellulose nitrate, although the fastest to harden. 
retained tlie most solvent. It was concluded that rapid hardening is due not 



only to ritpid solvent cvi~poration but also to other physical characteristics of 
thc resin, in view of tlic greater solvent retention. U~iplasticised vinyl lacquers, 
dricd in air and i~ndcr vacuum, retained 10 and 7 per cent solvent, respectively, 
whereas pl:~sticiscd vinyl  films retaincd less" Sclierzinger:' evacuated lacquer 
filnis at elevated temperatures to rcliiove solvents that would not leave the film 
under normal conditions and nnalyscd them by gas chromatography. He also 
found measurable amounts of solvent in  an acrylic film exposed outdoors for 
2!, years. The evaporation of solvents from a dried film depends mainly on the 
rate of diffi~sion of solvents tlirough tlic film. Rcsidual solvcnts can be recovered 
by hcating the film ilnder vacuum". 

Murdock and Wirkus"uscd radioactive traccr tcchniqucs and found that 
polymer filnis have a finitc capacity to retain even very volatile solvents for a 
fairly long period. The capacity for solvent retention depends on factors such 
as thc naturc of thc polymer, the type and concentration of modifiers and 
plasticisers, the volatility and type of solvents, the film thickness, and the mode of 
curing. Using carbon-14 tagged solvents, Hays" could detect the presence of 
less than 0.01 per ccnt toluene in an acrylic film. He found considerable amounts 
of solvent retained in  polymetliacrylatc films evcn ilnder rigorous drying condi- 
tions. Scvcral workersi l 7  have studied thc cffect of high and low boiling point 
\olvcnts on thc ratc of cvaporation from Incqiler coatings using different methods 
of mcasuren~cnt. Some have attcnipted to correlate solvent evaporation with 
drying, hardening, and application properties of sucl~ coatings. 

Most of the methods and types of equipment for measuring the cvaporation 
rate of solvents are ~lscd with freshly applied films. A thin-film evaporometer 
fitted with dehuniidifying and tcmpernturc control devices has been commonly 
~lsed for such deter~ninations'~, Is. Highly sensitive techniques were recently 
employed to dctcct the prescncc of solvents in  a coating after outdoor exposure 
for fairly long periods:' "3 I!'. 

Thc drying of oil-containing coatings dilrcrs from that of lacquers, and the 
rclcosc of residual solvents from them has not been studied in detail. When 
an oil-modified alkyd or :I phenolic resin coating is dried under normal room 
conditions, thc film first loses weight from cvaporation of solvents. This is 
followed by a stcady gain in wcight owing to the absorption of atmospheric 
oxygen and concurrent polynierisation!'. I". " ' 7  ". The morc oil a coating contains 
the longer it takes to attain tlie stage of "toi~cli dry." Hence, ~iiost of the solvents 
cvaporntc and only sniall amounts arc trnppcd in  the film. Short oil varnishes 
should bc interrnediatc between lacquers and long-oil varnishes. 

I t  is thc purposc of this study to determine the rctention and rcleasc of 
wlvents trapped during air-dry~ng of phenolic resin varnishes containing 
dlffercnt types and amounts of drying oils. Because of the strong retention of 
trace amounts of solvents, i t  is not possible to use only high vacuum to measure 
wlvent rctention. I t  has been found i n  this laboratory that retaincd solvents 
are removed when tlie films are silb-jected to water absorption and desorption 
cycles. This paper reports tlie effect of oil on the retention of solvent by phenolic 
varnishes. Temperature and vapour pressure were controlled, unlike the water 
imnicrsion tests commonly uscd i n  tlie paint industry. 
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Materials and procedure 
Apparatus 
The apparatus used for determining solvent retention in the dried free film 
is based on the McBain-Bakr sorption balance2'. The film is suspended freely 
from a highly sensitive quartz spring (Imm extension s 0.4mg) in n long. 
wide, glass tube. The part of the tube holding the film is inimersed in a thermo- 
static water bath controlled at 20 -1  0.008"C. In one unit, four such tubes are 
fixed to a manifold connected to the vacuum line, a micromanometer, a vacustat 
and the water vapour source. The latter is immersed in another thermostatic 
bath so that the pressure of the vapour introduced in tlie system can be varied 
by raising or lowering the temperature of the second bath. Extension of the 
quartz spring is measured by cathetometer to 0.001cm and vapour pressure is 
determined by the micromanometer to 0.001 in of mercury. 

Matcriuls 
The phenolic varnishes used in tlie studies are listed in Table I. Varnishes were 
prepared by heating the oil to 110°C to dissolve the resin and the mixture was 
heated to 240 to 260°C. Time of heating was controlled as much as possible to 
get a product of viscosity C-D (Gardner-Holt scale). when diluted to 50 per 
cent solids content. 

Ti~hk~ I 

Cor~rpositiori of pur.uplri~r~~lpI~~~rolic ~~or.tri.~lrc..t 

N R P  
No. 

- - 

1,020 
893 
894 
90 1 

1,021 
902 
903 
905 

1,022 
1,023 
1,024 
1,025 

Oil content 
- 

Type I Approx. 
length* 1 

Tung 

L.inseed 

Soya 

~ e h i h r a t e d  
Castor 

-- - .  - 

. ,, 011 
solids 

-- -- 

58.3 
66.7 
75 
80 
58.3 
66.7 
75 
80 
66.7 
80 
66.7 
80 

Volatile content 
-- - - - - .- - 

Aromatic 
solvent 
- - 

85.3 
33.3 
10 
- 

49.4 
30.6 
20.2 
1 0 
28.6 
34.7 
33.3 
2.6 

Mineral 
spirits 

14.7 
66.7 
90 

100 
50.6 
69.4 
79.8 
90 
71.4 
65.3 
66.7 
97.4 

Varnish properties 
---- -- 

' y, G-H 
solids viscocity 

5 1 A-R 
50 C 
5 0 D 
50 B - C 
49.5 D 
5 1 B-C 
49.5 D 
50 C- D 
50 R 
50 C- D 
50 C 
49 E 

*Imp gal per l00lb resin 

Shorter oil varnishes required more aromatic solvent to maintain clarity of 
dried films. Anti-skinning agent at a level of 0.3 per cent of the total weight 
was added to the cooled varnishes, which were stored in full containers in a cool 
room. As additional protection against skinning and to avoid viscosity increases. 
the cobalt and lead naphthenate driers were not added until shortly before 
the varnishes were to be used. The drier content as per cent by weight of oil 
content was 0.2 per cent lead and 0.02 per cent cobalt for the 15-gal lung oil 



1970 (1 1 )  SOl_Vl :NT K I : 7  I : N T I O N  I N  P H I : N O I . I C  V A R N I S H  F I L M S  98 1 

varnish, 0.3 per cent Pb and 0.03 per cent Co for the 20-gal tung, and 0.5 per cent 
Pb and 0.05 per cent Co for all others. 

Varnish films of iiniform wct thickness were drawn down on 0.001in tin foil, 
using a blade of 2 mil clearance and a Gardner Laboratory film applicator. 
The films were air-dried in a dust-free room at 23 i 2°C and 50 f 2 per cent 
R H  for three weeks. Free films obtained by amalgamation of the tin foil were 
dried i~nder the same conditions for at least another three weeks before use. 
Films were cut into 1 in squares and. after weighing. were mounted on a platinum 
loop and siispended freely from a quartz spring. The expanded length of the 
spring was measured and the system was evacuated below one micron pressure 
until the film attained constant weight. Most of the coating films reached almost 
constant weight after 48 hours under high vacuum. For subsequent work this 
was taken as the initial weight of the film. 

Before admitting water vapour to the system, the water source was degassed 
intermittently. Repeated evacuation of the source removes traces of dissolved 
gases from water, so that only pure vapour is used in the tests. By controlling 
the temperature, water at a fixed vnpour pressure is admitted to the system. 
In most cases, the water absorption equilibrium was reached within 24 hours, 
but the system was generally left for 48 to 72 hours before the final readings 
were taken. The corresponding gain or loss in the weight of the film from water 
absorption or desorption was measured with the cathetometer. To prevent 
condensation of water vapour on the film, tests were kept below 100 per cent 
R H .  Desorption was followed by lowering the vapour pressure in the system 
by reducing the temperature of the vapour source in steps. 

The weight of the samples suspended from the quartz springs was not large 
enough to permit recovery of the retained solvents. I n  a separate experiment, 
pieces of free film (dry thickness 30 to 3 2 ~ )  weighing approximately 4g were 
suspended on stainless steel hangers in a large desiccator. The desiccator was 
connected to the vacuum line via a cold trap. The system was pumped to below 
1p pressure for 72 hours. water vapoilr was then introduced in the desiccator 
at room temperature, and film pieces were left in water vapour atmosphere 
for 72 hours. The syste~n was again evacuated; water vapour and traces of 
volatile products removed from of the film were collected in a specially designed 
cold trap. This cycle was repeated twice. The small. narrow tube in the bottom 
of the cold trap was dipped in liquid nitrogen and the upper part of the trap 
was warmed with a hot air blower so that any vapours it contained were 
condensed in the small tube, which was then sealed off. The tube contained 
water and a small quantity of organic matter. For analysis the tube was cut and 
covered with a rubber cap. A b o ~ ~ t  0.05 to 0.1 ml carbon tetrachloride was 
injected and shaken gently to dissolve the organic material. The solution in 
carbon tetrachloride, being heavier than water, settled to the bottom of the 
tube and could be drawn out with a syringe whenever required for analysis. 
The organic matter recovered from the film in the course of water absorption- 



desorption cycles wils anolysed by gas cl~ronintograpliy and infra-red spectro- 
scopy. 

Results \ 

Loss iri ~t.c~i,yIit ,fi .oiii  ( 1  vcrc.urrtio11 

When the free films that had been dricd Ibr at le:~st six weeks were first suhiected 
to vacuum in the absorption apparatus, loosely-held solvents and oxidation 
products diffused o ~ ~ t  of them. As n consequence, the lilnis lost weight, but 
constant weights were again attained after about 72 I I O L I ~ S .  Weight losses in 
percentages of air-dried film weight arc shown in Table 2. I t  may be seen that 
the faster-drying tilng oil varnishes lost more weight than did those made with 
other oils. Constant weight under vacuum was used as the basis for all s~~bseq~lent  
weight changes. 

7irhlc 2 

Itriri(r1 iwQlrr 1o.s.s otr cl.vpo.srrr.ct to I r i ~ ~ l i  1.crctr111ir 

(Per cent by weight ol' air-dsicd tilm) 

Typc ol' o ~ l  Pcr cent wcight lo\\ Oil mcan 

15gal 20gal 
- - 

Tung . . . . . . 
. I 0.002 

Linscctl . . . . . . . . 0.561 0.537 0.460 0.422 0.505 

Soya . . . . . . . . 1 - 0.475 1 - 0.403 0.439 

Loss irl ~wi ,phr  ,ji.om \ ~ Y I I C I '  ~ i I ~ ~ o r ~ ~ t i o ~ i - ~ / ~ ~ , s o r ~ ~ r i o ~ i  

After removal of volatile ~iinterial by high vacuum. thcrc remains n certain 
amount of material held more strongly in the intcr-molecular spaces of the film. 
This was gradually removed by repeatedly saturating the film near 99 per cent 
R H  and then desorbing the water. The weight losses at the end of each absorp- 
tion-desorption cycle are given in Table 3, and representative weight loss curves 
are shown in Fig. I .  Again, the fast-drying tung oil varnishes have a higher loss 
and take longer to reach equilibriuni tlian do the slower drying varnishes. 
In Fig. 1 ,  tlie dehydrated castor varnish maintained approximately the sanic 
weight during tlie last four cycles, the linseed varnish for the last three. and the 
tung varnish for the last two cycles. The 20-gal tung* lost slightly morc weight 
than the 15-gal tung, probably because of the higher drier content. and lost 
considerably more tlian the 30- and 40-gal varnishes. With linseed varnishes 
in which drier concentration was i~niforrii, tlie losses were inversely related to 
oil content. After six cycles. even thc fastest-drying varnishes had pri~ctically 
ceased to lose weight. This means that water absorption values measured in 
the seventh cycle should not be affected by the presence of volatile inzredients. 

- .  

"Scc Tablc 1 l'or the definition o f  this qiiantity. 
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0 . .  . . . . . .  3 0  GAL. LINSEED 
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$ 0 . 4 0  - 4 0  GAL. D.H.C. 
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-0 1 2 3 4 5 6 7 
CYCLES 

Fig. 1. Lass in weight with water absorption-desorptio~~ 

Eflc~c.1 of ciric.r i.on/oit m ~ t i  ti,:vitig c.onrli1ion.s 
The quick surface-drying properties of the 20-gal tnng varnish seemed to be 
related to the high weight loss caused by both evacuation and water absorption- 
desorption. Experiments were therefore carried out to determine whether 
slower drying might lead to lower weight losses. This was accomplislied by 
reducing the drier content and also by drying in the absence of oxygen. 

The drier content in the 20-gal lung oil varnishes was 0.3 per cent Pb and 
0.03 per cent Co. The same batch of varnish was used to prepare samples that 
contained 0.004 and 0 per cent cobalt respectively with 0.3 per cent Pb. and 
one with no drier at all. The effects of the changes in drier content are shown in 
Table 4. Films that are slower drying because driers are low or absent exhibit 
smaller weight losses. Reduction in cobalt, which is generally considered to be 
a surface drier, has a large etTect on the weight loss of the dried and evacuated 
film. Elimination of lead. which is a "tlirc>ugli" drier, has no etrect. 

A bsorp- 
desorp 
cycle 

Drier conlent (per cent metal on oil contcnt) 

- I 0.03 ":, Co 0.004 ":, Co ' 0 Co 0 Co , 0.3'7,Pb 0 .3" , ,Pb 0 .3" , ,Ph O P h  



Films of 20-gal tung varnishes containing 0.3 per cent Pb, and 0.03, 0.004 
and 0 per cent Co respectively, were placed in a vacuum after a short exposure 
to air to allow the drying reaction to start, but solvent was removed by vacuum 
before the film had set. After I8 hours under vacuum (0 to 2in Hg), the films 
were allowed to dry normally before free films were prepared. The varnishes 
containing cobalt were, in fact, dry at the end of the vacuum period. The weight 
losses obtained by subjecting ttie films to water absorption-desorption are 
given in Table 5. It may be seen that drying in a vacuum had a much greater 

",, Cobalt 
- --- 

",, Lead 
-- 

Minutes 
before 

VilCLlll l l l  
. - 

Cycle No. 
I 

effect in reducing weight loss than did lowering the drier content. For example, 
a film containing 0.004 per cent Co that was exposed to air for only five minutes, 
lost less weight than one with no cobalt that was left in air for 30 minutes. 

Irlctttifific~~tio~r of' rccao vclrc~l prot1uc.r.s 
The carbon tetrachloride solution of the volatile malerial obtained from larger 
pieces of varnish film was subjected to gas-liquid chromatography using two 
different columns. In one series of tests. the stationary phase was Carbowax 
1.540 on 1 10 to 120 mesh An~tkrom AS. The 9ft column was maintained at 
100 C with an inlet temperature of 160' C. In other tests, a 150ft capillary column 
treated with Ucon 550-LBX was used with a programmed temperature rise 
of 2 C per minute. Comparisons were made with chromatograms obtained 
under the same conditions from a 4 per cent solution of mineral spirits in CCI ,. 
More information was deduced from the capillary column results. The sample 
exhibited peaks corresponding to those for decane. undecane, dodecane and 
tridecane. which are found in mineral spirits. Many very small peaks not 
detected in the rcference solvent chromatograms were present in those from the 
sample. 
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The saniple solution wils illso cast on i\ sodium chloride plate and its infra-red 
spectrum obtained with n grating-eq uipped spectrophotometer. The largest 
absorptions occi~rred at wavelengths assigned to CH, and CH,, groups and 
alkane chains. Expansion of tlic nbsorptioli scale indicated small amounts of 
carbonyl compounds. It was concluded that the recovered material was chiefly 
composed of hydrocarbons similar to those in mineral spirirs. with trace quanti- 
ties of ketones from the oxidation products ofthe lilm. 

Discussion 
The results show that solvents are trapped in air-dried varnish films, especially 
those that silrfi~cc dry rapidly. This entrapment occurs because, after applica- 
tion, the surface becon~es viscous and then immobile, owing to solvent evapora- 
tion and oxidative polymcrisation. Meanwhile. because it takes time for solvent 
to diffi~sc out and oxygen to diffuse in. the coating in contact with the substrate 
is still liquid ;~nd  contitins solvent. Once the surf:lce becomes dry to touch. 
solvent rclease follows tlic laws ofdifTilsion through solidsx, ":'. . Such diffusion 
is directly proportional to tlie vapour pressure difference across the film and 
inversely proportional to the thickness. Solvent retained in a coating applied 
to an impernieahlc suhsrrnte will, thcrelbre, difruse through tlie tilm until 
equilibrium is reached kctween its vopour pressure within the film i~nd  that in 
the local environnient. 

Because there is, for practical purposes, no solvent present in the atmosphere 
once the bulk of the solvent has evaporated, difrusion sho~lld continite until 
no solvent is left in the film. Escape of tlie last few per cent of the solvent is. 
however, very slow because resistance to diffusion increases as the film solidifies 
and because the vapour pressure ditfercnce across the tilm is low. Forces of 
attraction, such as hydrogen bonding between the solvent and film components. 
may be strong erioi~gh to coiIn1er:Ict the vapour pressure differential. For these 
reasons. solvents may be detected in coi~tings even after oi~tdoor exposure 
for more than two years:' ". 

Evacuation of the air-dried film speeds up attainment of the equilibriuni that 
would ~~ltimately be reached in air by removing air molecules. which slow down 
solvent evaporation. When free films are used, both sides are available for 
difri~sion and this assists in rapid attainment of eqitilibriilm. Part of the observed 
weight loss is due to renioval of water absorbed when the lilm was maintained 
at 50 per cent RH. In normal curing, slow-drying coatings do  not reach the 
touch-dry and hard-dry stages for several hours. and this longer drying period 
illlows niore time for solvent to evaporate froni rlie film. Hence. the loss in 
weight due to  evacuation is less for phenolic varnishes prepared with soya. 
dehydrated castor. and linseed oils than it is for the rapid-drying tung-oil 
varnishes. In varnishes niiide with the same oil there is more solvent trapped 
in the short-oil varnishes. where solvent evaporation plays i1n important part 
in the drying process. than in the long-oil varnishes. 

When the evacuated film is si~bjccted to almost 100 per cent RH. water 
difl'uses into the lilm until it is saturated nt equilibrium. There is probably some 
swelling because tlie water interferes with hydrogen bonding between polar 
components of thc film. Water moleci~les woi~ld ;I ISO displace hydrogen-bonded 
solvcnt because water is more pol;~r thi~n most orgl~nic solventsL". In i~ddition. 
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retained solvent would dissolve in the absorbed water in proportion to its 
distribution coefficient between water and the dry filni. When the external 
water vapour pressure is lowered and desorption takes place, the swollen condi- 
tion of the film and the displacement of trapped solvent allows more of the 
solvent to escape than is the case with simple evacuation. The release of some of 
the solvent provides added spacc fhr water to be absorbed during the next 
absorption cycle. The additional water causes more swelling and more solvent 
is lost on tlie second desorption. This continues in subseq~~ent cycles until all 
solvent is removed and the true dry weight and water absorption values of the 
film are obtained. The same rclation between fast-drying and solvent retention 
was obtained with water absorption-desorption as with the evacuation tests. 

The results of weight losses from absorption-desorption of films of short-oil 
tung varnishes. tlie drying of which was retarded because dricrs were reduced 
or absent or because air was removed during the first drying period. also indicate 
that rapid drying causes solvent entrapment. Reduction or total absence of 
cobalt drier. which promotes surface drying, slows down the drying rate. This 
results in the retention of less solvent in the dry film, as shown by the lower 
weight loss after tlie same number of cycles. When films are placed under 
vacuulii shortly aftcr application, there is a marked reduction in subsequent 
weight losses. This is attributed to the decrease in rate of oxidative 
polyrnerisation and also to thc faster evaporation of solvents in a vacuum. 
Film evacuated within five minutes of preparation consequently showed the 
lowest retention of solve~its of all the varnishes tested. 
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Errata 
Owing to circumstances beyond our control, proofs of the paper by Beresford pub- 
lished in the September issue of the Jotrrrtal were not corrected by the author before 
publication. 

Three errors have now been pointed out. 
1. The illustrations for Figs. 4 and 5 were transposed. 
2. Equation (9), page 813 should read 

3. In reference 5, Guild is the author, and therefore should not appear in italics. 

Next month's issue 
The Honorary Editor has accepted the following papers for publication and these 
are expected to appear in the December issue: 

"The formulation of fungus resistant paints 1X Influence of the primer and of the 
pigments causing chalking," by E. Ho#mcn~n crntl R. R. Coriper 

"Evaluation of the effect of the steel base and polyethylene coating properties on the 
bond strength of the system polyethylene coating steel base," by J. Krrpfova 

"Applications of silicas and silicates in the paint industry," hj! A. Elhrrclitcr rrrlcl 
L. Ml11lr.r-Folclcen 

"Water absorption of phenolic varnish films," hj? M. Y(r.srcvr tr11tl I ! .  E. A.vlrtotr 

"Paints for high speed aircraft," by C. E. H0c.y 
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Determination of the phosphoric 
acid content of the acid component 
of etch primer paint by flame 
emission spectrophotornetry 
By W. N. Elliott and R. A. Mostyn 

Chemical Inspectorate, Royal Arsenal, London, S.E.18 

Phosphoric acid in t11c acid component of etch primer paints is dctcr~nined by nieasurcment 
of the emission intc~isity of thc tlPO molecular species at 528nm in a cool hydrogen-nitrogen 
diffusion flarnc. Rcsults arc compared with thosc given by standard titrinietric nietliods. 

Keywords 
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ctcl~ing primer 
Misccllnneolrs paint atfditiver 

phosphoric acid 

Procc~ss nrrd n1erhor1.s pri/nari[v a.s.sociated 
witit N I I O ~ V S ~ S ,  ~lrea~r~retne~tt U I I ~  testing 

flame spectroscopy 

Dosage de la teneur en acide phosphorique du composant 
acidique d'un "etch-primer" au moyens de la spectrophotom6trie 
de flamme 

Rc;.slrt?iP 
On a dosC la tcncur en acide pliospl~orique du composant acidique des "etch-primers" par la 
mesurc de I'intcnsitC de I'tmission h 528 nni. des espkces molCculaires de HPO dans une flamme 
dc diffusion d'liydrogkne- azotc du typc tikde. On fait conlparer les rCsultats auprks de ceux 
que rcndent des mtthodcs titri~nCtriques usuelles. 

Bestimmung des Phosphorsauregehaltes Mittels 
Flammenemissions-Spektralanalyse der Saurekomponente von 
Washprimer 

Z~i.rnt~lr?~enfa.ss~~t~g 
Die in dcr Siiurckomponcnte von Wasliprimer enthaltene Phospliorsiiure wird durch Messung 
der Emissionsintensitiit der molekulnren HPO Spczics bei 528 nni in einer kiihien Wasscrstoff- 
Stickstoff Diffusionsllnmmc gcrncssen. Resultate werden mit den1 durch Urtiterniethoden 
erl~altencn verglichen. 
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Introduction 
Difficulty has been encountered in tlie esliniation of thc phosphoric acid content 
of etch primers* by titration with standard alkali; the problem is the selection 
of a satisfactory indicator for the second cquivnlencc point1, together with 
the fact that the colour change corresponding to the tllird nei~tralisation stage 
is too weak for reliable visual estimation. Various indicators have been sugge\ted 
for litration of phosphoric acid to the second equivalence point at pH 9.7l: 
with phenolphthalein, which has a colour change in tlic pH range 8.3-10.0 
and an apparent indicator constant pK'1, 9.0, thc error lias bccn reported 
as several per cent1. The thymolphthnlein coloiir change, in the pH range 
8.3-10.5 with pK1l, = - 9.3, lias been claimed as satisfr~ctoryl. and a ~iiixed 
indicator of one part u-naplitholphtlialein with thrce parts of phenolphtlialein, 
having a colour change at pH 8.9 (approximately), luls also been reported as 
suitable; a mixed indicator of one part x-naplitholpl~thalein and two parts 
phenolphthalein lias also been quoted2. 

It was felt that a direct, and independent, phospliori~s determination might 
suggest which indicator was to be preferred for titration to the second 
equivalence point, and a convenient procedure appeared to be that described 
by Dngnall et al:', who have determined phosphorus by flame emission spectro- 
scopy with a cool nitrogen-hydrogen flame. The technique was well suited to 
the range of phosphoric acid concentration (3 per ccnt 3 0  per cent), likely 
to be encountered in etch primer formulations. 

The phosphoric acid employed in such formulations lias been variously 
described as 85 per cent4, 88 per ccnt mini~iiu~ii~'~" and 90 per cent by weight. 
and with a density of 1.68 to 1.75 g.cm :'. In Servicc stores, etch primers ~onlply- 
ing with specification DEF 1,408' will normally be used; licre, the phosphoric 
acid is specified as 85 per cent by weight. By relating tlie phosphor~~s content. 
as determined by the flame emission method, directly to the phosphoric acid 
content, it is suggested that a sinipler formulation can be derived. 

Experimental 
Appnra f us 
The present work was performed on a Unicam SP.900 flamc spcctroplioton~etcr. 
fitted with tlie standard propane burner head. Responses wcrc measured on 
a l01nV potentiometric recorder. 

Reagents nil(/ rnutcrials 
Analytical grade o-phosphoric acid is used as tlie primary standard; an accurate 
0.01 M solution (310 pg.mlkl as phosphorus) is prepared by dilution. Laboratory 
grade n-butanol and iso-propyl alcohol are used to investigate the flame back- 
ground emission. Hydrogen and nitrogen gases are from tlie normal cylinder 
supplies. 

Approximately lml of the etch primer sample. accurately weighed, is transferred 
to a l00ml graduated flask and diluted to volume with distilled water, shaking 
thoroughly to obtain complete miscibility of the alcohols and water. Aliquots 

*Etch prinier paints are supplied as 2-pack material\, a " ba\c " and an "acid coniponcnt." 
The text refers exclusively to the analycis of the acid componcnt. 
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( A  ml) of this solution are transferred to each of four lOOml graduated flasks, 
and respective additions of 0. 1 ,  2 and 5ml of the standard phosphoric acid 
solution made before dilution to volume. The size of the aliquots may be 
varied according to the phosphoric acid contents of the sample; ideally, the 
phosphorus content of the undoped sample dilution should be of the order 
3 pg.ml-l. The doped sample dilutions will contain additions of 3.1, 6.2 and 
15.5 pg.ml-l P respectively. 

The solutions are nebulised into the hydrogen-nitrogen flame, with water a5 
the solvent "blank" between successive sprayings, and with the following 
instrumental conditions: 

Wavelength 52Xnm 
Slit width 0.21n1n 
Gain setting 5.5 
Bandwidth 3 
Nitrogen 15psi. on "air" intake of SP.900 
Hydrogen 2cm pressure on "fuel" intake manometer of SP.900 
Burner head lcm below entrance slit. 

Fig. I .  Typical recorder tracings 
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The average response for triplicate sprayings of each of the four solutions is 
recorded and a graph constructed relating peak height and added phosphorus 
concentration. The phosphorus content of the sample is derived from the 
intercept on the concentration axis. Fig. I shows a series of recorder traces from 
a typical sample run and Fig. 2 illustrates the evaluation procedure. 

Fig. 2. Calibration graph and sample evaluation 

Culculution 
From the phosphorus content of the saniple dilution, the phosphoric acid 
content of the etch primer is given by: 

P found (pg/ml) x 100 x 100 .: 98 >: 100 O/oH3P04= - - - - - 

Sample weight (g) i A < 31 .: 10" 

- - 
-- 

P found (pglml) x 3.16 
Sample weight (g) x A 

where A is the aliquot taken (in ml) for the second dilution. 

Results 
Comparative results on three samples are shown in Table 1 .  It can be seen from 
the results of the titrimetric experiments that no one indicator system is entirely 
satisfactory, and the choice devolves upon sharpness of end-point, coupled 
with any preference the operator may have for a particular colour change. 

The flame photometric results were found to show a precision of the order 
-L 2 per cent of the phosphoric acid content. There was no difficulty in assessing 
the result, with the proviso that instrumental conditions must be such that the 
calibration graph is linear over the working concentration range of about 
0-30 pg/ml phosphorus. 
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- - - - - - -. - .. - - 

A. Titrimctry(i1) with indicator: 
(1)0.2:'~,tl1ymoll~lue . . . .  . . . . . . . . 
(2)  plicnolplitl~alcin/a-naplitl~olphthalcii (2:l) . . . . 
(3 )  pI~cnolphtl~alcin/u-~~apl~tl~olphthalein (3: 1) . . . . 
(4 )  pl~cnolphtl~alcin/thymolpl~tl~alein ( I  : I  ) . . . . 
(5) 0.4';; bromo-crcsol green . . . . . . . . . . 

% Phosphoric acid 
Sample 

1 2 3  

13. Flame pliotomctry(b): . . . . . . . . . . . . / 6.9 1 14.0 1 2.7 
1 I I 

(3) Mean of  three deterniinations. 
(11, Menn of eight determinations. 

Discussion 
No background interference from the alcohols in the etch primer was found 
at the dilution levels used in the flame photometric method, but it was found 
desirable to nebulise water for 1-2 minutes between samples to eliminate any 
memory effect due to residual phosphoric acid. 

Although the work was carried out on a Unicani SP.900 flame photometer, 
very simple instrumental systems could well be equally satisfactory for this 
~ipplication, e.g. a system comprising an atomiser, burner, selective wavelength 
filter, pliotocell and read-out device. 

Whilst titration to a potentiometric end-point would eliminate the difficulties 
associated with observing colour changes, the cool-flame photometric technique 
is of interest as providing an entirely independent, and specific, method for 
the estimation of phosphoric acid. The fact that no foreign acids will be recorded 
is an advantage to be balanced against the slightly longer time involved; results 
can be calculated directly as actual phosphoric acid present. 

Acknowledgment 
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Correspondence 
Sir,-I was most interested to read MI- Arnot's letter in your June issue, in 

which he poses the question "to whom should one turn in order to obtain 
expert advice on the use of paint testing instruments?" 

There are several independent consulting chemists fully qualified to give this 
advice. The Royal Institute of Chemistry provides in its "Directory of 
Independent Consultants," names of those who are active in the surface coating 
field. Such consultants are very frequently called upon to give an independent 
opinion on matters relating to surface coatings and Mr Arnot may rest assured 
that those specialising in thislfield will perform this task without any axe to 
grind. 

Yours faithfully, 
A. S. Freeborn. 

15 June 1970 
50, Blackbrook Lane, 
Bickley, Bromley, Kent. 

Note: We apologisefor the delay in puhlisking this letter. 
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A TREAT IS^ O N  ADIII:SION AN11 AUI Il1SIVI~S, VOLUME 2-MATERIAI.S 

EDITED BY R. L. PATRICK. New York: Marcel Dekker, Inc., 1970. Pp. xv t-554, 
price $32.50. 

The second volume of the "Treatise on adhesion and adhesives" deals with 
"Materials," the first volume having been concerned with the theoretical 
considerations of adhesion. A final volume will deal with the technology. The 
first volume has already been accepted as an iniportant contribution to the 
available knowledge on adhesion. The second volume, although less 
controversial than the first, will become of equal iniportance and the ultimate 
trilogy will become an essential part of any adhesives library. 

The aim of the editor in this volume was to present as co~iiplete as possible 
a coverage of the materials used in adhesives. The multiplicity of materials and 
systems combined with the problems of deriving a clear demarcation between 
the subject areas niakes this a task of no small degree of difficulty. He has 
selected a number of outstanding scientists, who have contributed informative 
and interesting papers which will appeal both to students and chemists possessing 
a basic knowledge of the problems of adhesion. 

The early chapters of this voluriie are concerned with ther~iiosetting adhesive 
systems. "Epoxide adhesives" by H. Dannenberg and C. A. May is an excellent 
survey of epoxide adhesives and includes information not only on the physical 
and organic chemistry of tlie epoxide resins and their curing systems, but also 
on the principles of formulation and the application of the adhesives. The 
information is presented in a concise and logical manner and will be of great 
assistance to the reader. 

The section entitled "Thermosetting adhesives" by L. T. Eby and H. P. Brown 
is a comprehensive coverage of the thermosetting resins that are now available 
to the adhesive industry. As is to be expected, there is a slight overlapping of 
information with the previous chapter. but this is necessary to achieve coniplete- 
ness. It is unfortunate that plienolic and amino resin systems have merited only 
scant coverage. since they represent a very large percentage of the total thermo- 
setting resin adhesive production. Other thermosetting adhesive systems are 
dealt with fully and the applications described clearly indicate the growing 
future for this class of material. 

The chapter on "Elastomeric adhesives" by W. C. Wake gives a very good 
coverage of the subject, clearly demonstrating the depth of knowledge of the 
author both in respect of tlie theoretical and the practical aspects. 

"Pressure sensitive adhesives" are dealt with by C. A .  Dahlquist, who describes 
in great depth the physical testing and theories of pressure sensitive adhesives. 
Unfortunately, he omits details of the basic materials and typical formulations 
used in adhesives of this type, so that this section tends to be unbalanced. 
Extreme conipetitiveness in this branch of the adhesive industry. not ~lnnaturally. 
often restricts the disclosure of such detailed information. 

Practical aspects of fibre adhesion are well discussed in the chapter by H .  T. 
Patterson, "Fibre adhesion." The extent of tlie discussion of the variables 
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concerned in fibre adhesion clearly indicates tlie author'> cxtensivc knowlcdgc 
on the subject. Tliis chapter will be of great interest to all concerned with the 
problems of fibre adhesion, particularly now that non-woven fabrics are finding 
increased uses and applications. 

"Soldering, brazing and welding" by F. H .  Bair was of particular interest 
to thc reviewer. The subject is presented clearly and in perspective and is n 
valuable reminder to adhesive chemists who often tend to disregard this aspect 
of liietal to metal adhesion. 

Aspects of glass resin adlicsion are dealt with by S. Breland in his chapter 
on "Glass resin adhesion in filament wound structures." This subject, whilst 
;~ppcaling mainly to the specialist, is presented in easily-read form and will bc 
of interest to student and expert alike. 

The chapter on "High temperature adhesion" by H .  Levinc, although omitting 
somc aspects of high temperature structural adhesives, covers very well the 
aspects in which the author has been intimately concerned in his own investiga- 
tions. The increasing complexity of adhesives for high teniperature use makes 
this subject a very specialised aspect of adhesion, albeit one of increasing 
importance. The concise presentation will assist readers to understand full) 
this sophisticated aspect of adhesives. 

A conlprehensive survey of the types of ther~iioplastic resins used in the 
adhesives industry is presented by R. A. Weidener. Tlie information includes 
methods of polyliierisation, together with details of the f'orniul:~tion of adhesive 
systeiiis. A wide variety of ethylenic polymers is described ~lnd,  therefore, tlie 
depth of information given is, of necessity, limited. 

Tlie final chapter "Preparation of ultraclean substrate surfaces" by V. Ponec 
should be of interest to all concerned with adhesion, since the contamination 
of tlie surface substrate is one of the major reasons for adhesive failure in bonded 
systems. A number of the methods described are of acade~iiic interest, although 
they will be of great assistance to chemists investigating adhesion to the more 
difficult surfaces. 

The omission of a section on natural resin adhesive systenis is unfortunate. 
since it would have made this particular volunie truly comprehensive in its 
coverage. This does not, however, detract from the quality of the work. 

The basic aim of the editor was to provide a comprehensive coverage of the 
materials in the adhesives industry making use of outstanding experts in their 
field; this aim has been achieved. 

Thc reviewer looks forward to tlie publication of the final volume of the 
trilogy and feels sure that the coniplete work will become the standard treatise 
on adhesion and adhesives. 

1). I.. G. CHILDS 

KINETICS AND MECIIANISMS OF ~ O L Y M E R I S A T I ~ N :  VOI.UME I .  VINYI- 
POLYMERISATION. PART 2 

BY G. E. HAM (EDITOR). New York: Marcel Dekker lnc., 1969. Pp. xiiii-416. 
Price: f 10 14s Od. 

This eagerly awaited book conipletes the editor's coverage of vinyl polymerisa- 
tion. and his readers will now, equally eagerly, be awaiting the volumes on ring 
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opening and condensation polymerisation. It they are as good as this, they will 
be \\jell worth waiting for. 

The mechanisn~ of emulsion polynierisation is authoritatively treated in 
some 130 pages by Vanderhoff and three other chapters of the general review 
type deal with anionic poly~iierisation (Morton), meclianisms of cationic 
polymerisation (Zlamal) and radiation-induced polylnerisation (Tabata). The 
remaining cliaptcrs are of the specialised, topical, type which dominated Part 1 
of this volume. Fowler discusses the elucidation of emulsion polymerisation 
mechanism based upon copolyliier studies; Stryker, Mantell and Helin review 
the relatively little known area of ethylene polynierisation in emulsion; Smith 
treats in considerable depth the ~iiechatiism of stereospecific polymerisation of 
propylenc. 

It is the general review chapters which will be of greatest interest to readers 
of this Jotrr~~al ,  and many will fcel that the book is worth buying for VanderliofT 
alone. Certainly, this reviewer has not seen a more comprehensive and critical 
survey of emulsion polymerisation meclianisni as it is understood today. 

References, largely to the literature of the mid-'60s, are abundant; production 
is excellent; misprints are few; the index, usually a target for criticism, is less 
than adequate. 

This reviewer, at least, will be a happier man when he has the complete series 
in his possession. 

A. R .  H.  TAWN 



Manchester Section 
Modern machinery for the manufacture of inks and paints 
A lecture to  Student Membzrs on "Modern machinery for the manufacture of inks 
and paints" was given on 16 September 1970 by Mr D. P. Sullivan of D H Industries 
Ltd. The meeting was held under the chairmanship of Mr J .  Mitchell, the Hon. Student 
Activities OAicer, at the Manchester Literary and Philosophical Society, George 
Street, Manchester. There was an attendance of 110 Members and guests. 

Mr Sullivan introduced his lecture by outlining the past, present and future manu- 
facturing techniques which were used or  likely to be adopted by the ink and paint 
industries. 

In the past, the surface coatings industry was one which involved both high manu- 
facturing and labour costs, coupled with a very slow rate of production. At the present 
time, it was characterised by its extremely slow growth rate. 

It was felt that the niajor initial step in reducing the overall cost of manufacture lay 
in the introduction of the slurry technique for pigment dispersion in ball mills. The 
necessity of adequate premixing prior to the addition of the mill base to the mill was 
stressed and, for this purposc, the introductio~i of dissolvers and cavitation mixers had 
greatly increased the efficiency of the manufacturing proccss. 

The introd~~ction of the sand niill in the late forties was stated to represent the major 
single advance which had been made in pigment dispersion techniques and the history 
of the development of this type of niill w2s outlined. The latest type of totally enclosed 
sand mill was discussed; its ability to handle fairly high viscosity mill bases repre- 
sented a significant advance in production rates. 

With the improvement in the quality of pigments, i t  was now possible to process the 
mill base in high speed mixers, and the lecturer outlined the processes involved in this 
type of dispersion. 

The necessity for suitable filling machinery to handle both bulk and small scale 
manufacture was discussed, and the savings involved by ensuring that accurate weights 
and volumes of product were sold were detailed. 

Throughout his lecture, Mr Sullivan stressed that i t  was essential that the surface 
coatings industry rationaliscd its manufacturing techniques and obtained adequate 
profit margins; the perilous state of the industry was instanced by quoting the falling 
profits of various firms. 

I n  conclusion, Mr Sullivan stated that profit n~argins could only be held by adopting 
strict price controls in all sections of the industry and he felt that in the future it would 
be necessary for the industry to become more and more automated in the manufacture 
of both raw materials and the finished product, in order to remain competitive with 
firn~s in Europe and th? rest of the world. 

Following a discussion period, a vote of thanks to the lecturer was proposed by 
Mr R. Aldred. 





measure the magnetic flux changes occurring when a sniall magnet is separateci from a 
ferrous metal surface. Signals proportional to coating thickness arc amplified by a 
silicon niicrocircuit and indicated directly in metric or imperial units. Three models arc 
available, with direrent scale ranges, as well as the 'crritc~c-/or, which is scaled to 
indicate the ferrite content of stainless steels directly in tlic range 0-10 per cent and 
10-25 per cent. 

"Additives for paints, pigments and printing inks" is the title of a booklet issued by 
Amour Hess Chemicals Limited. Intended to assist the chemist in the application of 
the company's products, the booklet considers in detail the use of cationic and 
amphoteric surfactants as dispersing and softening agents, as well as suggesting other 
applications for Alwroin chemicals. 

A greatly extended programme of "lnnovation studies" is planned by Arnold 
Services, it has recently been announced. A list of 34 titles, 1111 multi-client studies of 
new or less-developed fields, is available; six authors, said to be well known for their 
original thinking, carried out the work. 

Plastanol limited has now issued a revised booklet sunininrising the properties of 
its styrene and toluene modified alkyd resins. The revised version has been published, 
say Plastanol, because of the large demand for the first edition. 

A range of seven books dealing with instrunientcd analytical techniques has been 
published by Pye Unicam Limited. Written by specialists on the Pye Unicam stat?', the 
books cover many chromatographic and spectrophotornetric methods. 

Glrrssolnc is a new paint repair system introduced by General & Industrial Paints 
Limited for the spot repair and re-spraying of metallic car enamels. The system involves 
the use of a base metallic enamel followed by a special lacquer. Applied wet-on-wet. 
Clcr.~solnc saves tinie in eliminating rubbing down between coats and final polishing, 
and thus also eliminates the danger of shearing the metallic pigment during the 
polishing process. 

Farbwerke Hoechst AG has recently issued :I reprint of the paper "The flow 
behaviour of printing inks" by H. Palilke, which was published in Priitrt T ~ ~ c l ~ t r o l o ~ v .  
Copies are available from Hoechst Chemicals Limited. 

Hoechst has also issued: data sheets on Mrrcrrmoll W t l ,  a flexible resin specially 
designed for plasticising 124riprc1trrrl T T X ,  and hlrrcr:l~~rrrl 5481. a polyfunctional acrylic 
resin containing hydroxyl groups, reconimended for cross-linking with polyisocya- 
nates; and a technical information sheet on mntching R A L  shades in plasticised pvc 
film and sheeting with P V  Fust and PI' pigments. 

An automatic analysis system, Drrtrrclrrwl~ Otrc, based on tlic Digital Equipment 
Company's PDP-I 1/20 coniputer has been introduced by In5tem Limited. 

The Dotacltrot~r Otrc operates by computer analysis and digital print-out of infc)rma- 
tion from gas chro~iiatographs. The systc~ii ~ I S O  controls tlic instrument, via "chronia- 
toglaphcrs desks." control points containing a teletypewriter and operator's control 
panel. Up to 32 chromatographs can be handled on each desk, and up to Ihur desks, in 
separate laboratories if required, can be linked to the central computer. 

It has recently been announced that Bugh Beach & Segner Bayley Limited has been 
appointed sole selling agent in the UK for the Kolovit range of paint tinters, manu- 



factured in Sweden by AB Henning Persson Farg, and imported by the Swedish 
con~pany's wholly owned subsidiary Kolorit UK Limited. 

The Kok~rit  range, based o n  eight principal colours, is claimed to be non-drying, 
thus eliminating skinning, and to be suitable for tinting almost any shade in practically 
all types of surface coating systenl produced by the paint, lacquer and adhesives 
industries. 

Badische Anilin- & Soda-Fabrik AG has added two new products to the Neoznpon 
range of dyes. The new shades, Ncozc~port O r ~ r ~ g e  3R  and Neozrrporz Fire Red RL, are 
claimed to have brilliant shade. good solubility in alcohols, glycol ethers, esters, and 
ketones, and good fastness properties. 

The capacity pf the trimethylol propane plants at the Krefeld-Uerdingen works of 
Farbenfabriken Bayer AG will reach the 24,000 tonslyear level at the end of this year, 
i t  has recer~tly been announced. A future expansion to a capacity of 36,000 tonslyear 
is planned. 





N O T E S  A N D  NEWS 

How to get to Olympia 

POCT / 

KENSINGTON @ 
(OLYMPIA) 

To EARLS COlJRT 
(r l \str tct  e. P~ccodtlly Lines) 

olympia 

I Mi'll11 H A  I 

HIULIFI IM17H -- 
v 

. 
t 

T 

1. For those travelling by road, there are car parking facilities available in the 
multi-storey garage, the entrance to which is from Maclise Road. 

2. Visitors arriving at the West London A i r  Terminal may board District Line 
trains at Gloucester Road Underground Station to Earls Court, from 
which station a special Underground train is available to  Olympia, 
running at 10-15 minute intervals. 

3. Olympia can be reached from main line stations by travelling on the Under- 
ground to Earls Court, which is on the District or Piccadilly Line, and 
changing to the special train. 

4. There are a number of bus routes which also serve Olympia: 
Bus Nos.: 9, 27, 28, 49, 73, 91, 207A and 270. 
Green Line Coaches Nos.: 701, 702, 704, 705, 714 and 716A. 

5. There is a Motorail Terminal at Olympia and those wishing to transport 
their cars should contact British Rail. 
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Association Conference, 
4-8 May 1971 
Surface properties and appearance 
The technical programme for the Associa- 
tion's 1971 Conference, to be held at 
the Palace Hotel, Torquay, from 4-8 May, 
has now been arranged by Mr A. R. H. 
Tawn, the Association's Hon. Research 
and Development Officer. 

Details are given below. 

Wednestlay mortritrg, 5 May 
T .  R. Bullett (Paint Research Station) 
"Keynote Address: The changing face 
of paint." 

P. Whiteley and G. W. Rothwell 
(Building Research Station) "Appearance 
and performance factors in coatings for 
buildings." 

K. McLaren (ICI Ltd., Dyestuffs 
Division) "Colour specification by visual 
means." 

Wedrrestlay crfterwootr, 5 Mrry 
Management session, to run parallel with 
the workshop sessions. 

P. Rennett (Chemical and Allied 
Products Industry Training Board) 
"Research and development-recruit- 
ment, education and training." 

R. R. Davidson (Welwyn Hall Research 
Association) "The mechanism of 
discovery and innovation." 

A. G. North (Cray Valley Products, 
Ltd.) "Financial evaluation of research 
projects." 

Tlrro.s~l(r)~ t~ronri~r,q, 6 M(ry 
Dr  K .  H .  Reichert (Forschungsinstitut 
fiir Pigmente und Lacke c.V) "Gas 
chromatographic investigations of inter- 
action forces between binder and solvent 
in paint films." 

L. A. Tysall and Dr  D. H. Scharer 
(Shell Research. Ltd.) "Filn~ appearance 
and its dependence on solvent formula- 
tion; a systematic approach." 

R. P. Bates (National Lead Company) 
"Basic lead silichromate pigments-facts 
about them." 

Tlrrrrs~kly t!Jic~rrroorr, 6 Mrry 
D. G. Dowling and D. F. Tunstall 

(British Titan Products Co., Ltd.) 
"Opacity of roller coatings: 

Part I-Practical aspects; Part I I- 
Theoretical analysis." 

Fri(/ay nrortrirrg, 7 Mtry 
J .  R. Taylor and H. Foster (BP Chemicals 
( U K )  Ltd.) "Several factors affecting 
appearance and properties of thermo- 
setting acrylic enamel films." 

J. H. Colling, Dr W. E. Craker, Dr 
J. Dunderdale and D r  M. C. Smith 
(Laporte Industries, Ltd.) "The relation 
between gloss and dispersion in acrylic 
paint films." 

Dr  W. Carr "Effect of pigment 
dispersion on the appearance and pro- 
perties of paint films." 

Conference papers and authors 
Summaries of most of the papers and the October issue. The remainder are 
biographies of the authors appeared in given below. 

Keytrote Atlc/ress: Tlre chorrgitrg firre of paitit by T. R. R~~llctt 
Modern paints are, intrinsically, amongst paint film. New coating materials of even 
the most durable of building materials; higher durability are now coming into 
erosion rates, expressed as loss in thick- use and, when applied under controlled 
ness per year of unpainted steel, wood, conditions to properly prepared surfaces 
brick and concrete, in urban atnlospheres to ensure lasting adhesion, may be 
are all many times that of a good average expected to maintain integrity for 20. 
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30 or more years. But integrity is not 
enough; the primary function of paint is 
decoration, so that the useful life of n 
coating is only the periocl for which it 
maintains a satisfactory appearance. 
"Loss of face" will increasingly become 
the main reason for repainting. 

The paper will review the ways in 
which a coating can change in appearance. 
There are external factors, such as retcn- 
tion of dirt, yellowing by tobacco smoke, 
the effects of other atmospheric 
pollutants, contamination by fungi and 
algae. Susceptibility to such factors and. 
perhaps more important, ease of cleaning 
is a function of paint composition. 
Building design can d o  much to reduce 
these troubles. 

There are also internal changes in 
coatings leading to alterations in surfaces, 
such as the rearrangement of material 
around pigment particles that results 
in hazing, irregular shrinkage when 
retained solvent is finally lost and 
shrinkage due to weathering en'ects that 
normally precedes chalking. Finally, 
colour change in relation to pigment, 
pigmentlmedium interaction, exposure 
to light and ultraviolet radiation will be 
considered. An important problen~, not 
yet entirely resolved, concerns assessment 
of colour changes. The new PRA fibre 
optics colorimeter will greatly facilitate 
measurement, but further study of 
methods for expressing colour differences 
in units correlating with visual judgment 
is desirable. 

Mr T. R .  Bullett obtained a RSc 
Special (Physics) degree at University 
College, London. He is now head of the 
physics division at The Paint Research 
Station, where his work has covered 
niany aspects of paint testing. He is a 
Fellow of the Institute of Physics and a 
Fellow and Council Member of the 
Institution of Corrosion Technology. 

hlr 'I'. I<. Rullett 

Tlic ~.ekztio~l ~ C ~ I ~ V C I I  glo.~.s C I I I ( /  c/ispcr.sioll in ~icr.j~lic prri~it jiltns by J. H. Colling, W. E. 
Craker, M. C. Smith and J. Di~nderdalc. 

After obtaining his BSc in Cheniistry at 
Manchester University, Mr J. H. Colling 
joined the Basic Research Group of 
Laporte Industries Limited in 1966. 
Initially, his work concerned optical 
properties of surface coatings, specialising 
In the study of gloss phenomena. Follow- 
ing this he investigated the photochemical 
degradation processes i n  paint films. 
Currently he is using rheological methods 
to investigate the dispersion of titanium 
dioxide in aqueous and non-aqucotn 
niedia. 



After takinga physics degreeat Durham 
University, Dr W. E. Craker stayed on to 
study the mechanical properties and 
phase change kinetics of polynieriscd 
sulphur. He was awarded his PhD in 
1953. Following three years teaching in 
the RAF he joined British Plaster Board 
and worked on the rheology of plaster 
slurries and the dehydration of gypsum. 

D r  Craker joined the Basic Research 
Group of Laporte Industries Limited in 
1962 and initially worked on the optical 
properties of pigment and paint films. I n  
1968 he was appointed Section Manager 
in the Basic Research Group and is 
responsible for a range of problems 
involving the physics and che~nistry of 
paint and pigment. In addition to this he 
has worked on the statistics of process 
control. 

After t ak~ng  chem~stry dt the Trent 
Polytechnic, Dr M. C. Smith went on to 
Nottingham University where he worked 
with the Colloid and Surface Chemistry 
Group and used the light scattering 
technique to study the micellisation of 
sodium dodecyl sulphate in binary 
liquid mixtures. He was awarded his PhD 
in 1970. 

SinceOctober 1969 he has been working 
in the Basic Research Group of Laporte 
industries Limited, mainly on optical 
prouerties of surfaces and the hiding 
power of ernulsion paint systerns. 

After service with the R A F ,  Dr J .  
Dunderdale graduated from University 
College, London, and continued to his 
PhD for studies in infra-red spcctroscopy. 

In 1954 he entered the Research and 
Developn~ent Section of the British 
Oxygen Colnpany Ltd., and worked for a 
year on purification of inert gases. He 
then spent two years at the Rcsearch 
Department of the Distillers Company, 
Ltd., working on the application and 
de-~elopment of infra-red and mass- 
spectrometric techniques. In 1957 hc 
joined the Physical Section of thc 
Research Department of British Titan 



Products C'onipany, Ltd., and was sub- 
sequently appointed Section Manager; 
during this period lie was essentially 
concerned with small particle physics and 
surface properties. 

I n  1969 Dr  Dunderdale ioiried the 
CSlRO and was engaged on the study of 
reactions in flames and the formation of 
fireside deposits in boilers. t-le was also 
concerneti with the application and 
developnicnt of X-ray tcchniqi~es both 
for these problems and for thc cxnmina- 
tion of mineral matter in coals. 

In 1965 he joined the Research 
Department of Laportc Industries Lim- 
ited at Stallingborough. in charge of the 
Basic Ilescnrcti Section. and was ap- 
pointed Divisiorial Kcsearch and Deve- 
lopment Manager in 1967. 

Mr P. Rcnnett is a Senior TI-aining Officer 
with the Chemical and Allied I'roducts 
Industry Training Roard. tlis main 
responsibilities are 1,r the training of all 
technical stall' in the industries within 
scope of the Board. A graduate of 
London University. he was for n number 
of years with the Plastics Division o f  ICI. 
first in the research department and later 
in education and training. 

MI- A. G .  North is a Londoner b y  birth, 
and \vas educated at Hromley Grammar 
School and London University, from 
which he graduated with an honours 
degree in chemistry. After graduation, hc 
went to the Harvard Business School, 
\shere lie completed a business manage- 
ment coirrse. Since 1948. Mr North has 
served \vith Cray Valley Products Lim- 
ited, in a variety of positions from 
laboratory assistant to his current posi- 
tion as Technical Director and Assistant 
Managing Director. 

A. G.  North 

Mr A. G .  North 
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Jordan Award 
This award was instituted by the late 
Mrs M. R. Jordan in nicniory of her 
husband Dr L. A. Jordan, who was 
President of the Association 1947-1949 
and who died in Dccernber 1964. 

The Committee invites applications 
for the second award of £100 which i t  is 
hoped to present at the Torquay Con- 
ference 4-8 May 197 1 .  

The rules of tlie Award are appended 
below. 

I .  The Award will be made for tlie best 
contribution to the science or teclinology 
of surface coating by a member of any 
nationality working in either the acatlcmic 
or industrial field who is under the age 
of 35 at the datc of application. 

3. The final date for submission of 
applications will on this occasion 1x2 
I January 1971. 

3. The selection of the recipient of the 
Award \\)ill  be ninde by n Committee 

London Section 
One-day symposium on pigment surface 
characterisation 
A one-day joint symposium, having the 
theme "The charncterisation of pigmcnt 
surfaces", will be held in the Dcpartnicnt 
of Chemistry, Bruncl University, Acton, 
on Wednesday 25 November, starting at  
10 a.m. It has been orgnniscd by tlic 
Colloid & Surface Chemistry Group, 
Society of Cl~eniical Industry, and the 
London Section of OCCA. 

The niecting should be of considcrnblc 
interest, since both the theoretical and 
liiore practical aspects of the sul~icct 
will be discussed. I n  addition, dclcgalcs 
will also have the opportunity of seeing 
the surface chemistry laboratories of 
I3runel University. 

under the Chairmanship of the Associa- 
tion's Hon.  Research and Developrnent 
olriccr. 

4. There will be two nietliods of 
application. First, by tlie subrniss~on 
of a paper describing original work by 
the candidate which is ofiercd for publ~ca- 
tion in the Jorirrrol or has been so pub- 
lished during tlie two years prior to tlie 
closing datc for application. The alter- 
native method will be by rccon~niendation 
by a superior for work which for reasons 
of commercial secrecy cannot be pub- 
lished; in this case tlie candidate will be 
expected to submit a dissertation on a 
topic relating to his work and dcmon- 
strating liic si~pcrior knowledge of the 
principles thereof. The Award is for 
itrtliriclrirrl nicrit and clear evidence of tlie 
candidate's own contribution will be 
rcquired if a paper is ollered under 
joint authorship. 

5. Applications should be addressed 
to tlic Director 6( Secretary at the 
Association's olfices. 

The proceedings will open with a paper 
by Prof. K. S. W. Sing of Br~lnel Univer- 
sity entitled "Assessment of area and 
pol-osity of pigment surface" and will be 
followed by "The chemical characterisa- 
tion of pigment surf~~ci.~" by Prof. G. D. 
Pnrlitt of British Titan Products Co. Ltd. 

Following luncli, there will be two 
I-~~rther papers: "The characterisation of 
organic pigment surfaces" by Dr G .  
Eulitz and Dr K. Mcrklc of Farb\vcrke 
tlocchst AG, and "The characterisation 
of carbon black surfaces" by Dr D. 
Dollimorc of the University of Salford. 

Further details and application ft3rnis 
can be obtained from Prof. K. S. W. 
Sing, Dcpnrtnicnt of Cliemistry, Rrunel 
University, Woodlands Avenue, Acton, 
London W3. 
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South African Section 
Tlie Section held its first n~ccting of thc five lecturers have been obtained locally. 
scssiori on 4 Sunc, when Mr G.  C. The fill1 progranimc of lectures is: 
Burgcss prcsentcd a papcr cntitlcd s 6 ~ h c  pllysical of 
"Titaniirm dioxide pigment design with p ~ l o r c s i s ~  by prof. J .  W. ~ ~ ~ l ~ ~ ,  
relation to the chloride process." Tlic profcssor of physical chCnlistry, 
next niccting was to hc hcld o n  30 July, ~ l l i v e r s i t y  of ~ ~ ~ ~ l .  
when Professor Hamilton of tlic Pallit 
~~~~~~~l~ l l l s t i tLl tc  was to a lecture "Watcr soluble resins as used in paints 
cn t i t l c t l  b . ~ l l c  rcscarcll progwmmc the witable for electro~hor~sis" by Mr 
Institute." K. Crawford, of Crny Valley Products, 

Isipingo, Natal. 

Third National Converltion "Pigmcnts and pigmentation of paints 
suitablc for clcctrophoresis" (Speaker 

The Third National Convention is to bc to be 
held on 11-13 Scptenibcr at  the 
Cathctlr;~l Peak Hotel in the Drakcns- "Equipment aspects and quality control 
berg 1 - 1 ~ ~  t~lcll,c of convention of electrophoresis baths" by Dr Nikoli, 
is b + ~ l l e  nrincinlcs of clcctro,,horet,c of  Hcrbcrt Evans, Durban. 
dcpo4ition. of coatings." Tlic 'section "General formulation aspects of paints 
Conimittcc fcel it particularly cnco~uaging sir~tahlc f i ~  elcctrophorcsis" by Mr 
that cntliusiasni and support for the T. Edwards, of Dulux, Alberton, 
Convention is now such that four of the Transvnal. 

News of Members 
b1r A.  I<. H. Tawn, an Ordinary Mcmbcr 
attachctl to tlic London Section, and tlic 
Association's H o n .  Rcscarch and 
Development Oliiccr. has rcccntly 
retur-net1 from a tour of the USA. During 
the tour lie lectured to the Pittsburgh 
and Hoiutun Societics of the 1:cdcration 
of Societies for h i n t  Technology, and 
to the Paint Rcscnrch Institute's Annual 
Meeting at Columbus, Ohio, and on 
these occasions convcycd thc greetings 
of tlic Prcsidcnt and Council. 

Mr Tawn has also been recently 
clected a Fcllow of thc Institute of Metal 
Finishing. 

Mr D. P. Goddcn, an Ordinary 
Member attached to the Irish Scction, has 
been appointed to the board of Tlie 
Walpamur Company (Ireland) Limited. 

Mr P. Redmond, a Student Mernber 
attached to tlic Irish Section, lias been 
awarded a pass with credit in tlic cxan~ina- 
tion for the Ordinary Ccrtificate in 
Printing Ink of thc City and Guilds. 

PI Synlposiunl 
Tlie Reinli)rccd Plastics Group of the 
Plastics Institute is to organise a 
syn~posium cntitlcd "Surface coating of 
plastics and metals in the automotive 
industry." Six papers arc to bc given at  
tlic symposium, which is to bc held at  
tlic Civic Hall, Solilii~ll, Warwickshire, 
on Thurstlay 12 Novcn~ber. 

Courses a t  the Polytechnic of the South 
Rank 
A series of courses on various aspects of 
chromatography lias been arrangcd by 
thc Polytechnic of the South Bank. 

The first "Chromatography: theory 
and practice" commenced on 23 October. 
Tlie rcn~aindcr are: 

"Practical chromatography," to be 
held on six succcssivc Friday evenings, 
cornmcncing 8 January 1971, 
"Liquid chromatography," a three-day 
coursc to be hcld on 24-26 Fcbruary 
1971, 
"Gas chroniatography," a three-day 
coursc to be hcltl on 31 March-2 
April 197 1, 
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"Gas chromatography," a course of 
six lectures to be held on Friday 
evenings, commencing 30 April 1971. 
All courses include lectures and 

practical work, and full details are 
available from: The Secretary, The 
Polytechnic of the South Bank, Borough 
Road, London SEI . 

SCI Colloid and Surface Chemistry Group 
Symposium 
The Colloid and Surface Chemistry Group 
of the SCI is to hold a symposiunl on 
"Particle growth in suspensions," on 
24-26 April 1972 at  Brunel University 
(London). 

The objective of this symposiuni is to 
consider changes in size and habit of 
particles in suspension that are influenced 
by internal and external factors, and to 
discuss the effect of these changes on the 
properties and uses of the suspensions. 

The Organising Committee invites 
papers dealing with the ageing of all types 
of suspensions in which a liquid fornis the 
continuous phase, and covering such 

Section Officers 

aspects as (a) measurements of changes in 
particle size and habit and of associated 
physical properties of suspensions, (b) 
changes associated with additives, (c) 
Ostwald ripening and related phenomena, 
and (d) polymorphism in crystallisation 
and precipitation. 

Abstracts (not more than 500 words) 
are reauired by June 1971 and should be 
sent to the secretary, Professor G .  D. 
Parfitt, British Titan Products Co. Ltd., 
Billingham, Teesside. Thecomplete papers 
will be required by December 1971 so  
that preprints may be issued to members 
attending the conference. All the papers 
will be published by the Society of 
Chemical Industry as a monograph. 

Urethanes Group of the I.R.I. 
In view of the increasing production and 
use of urethane chemicals and end 
products, the Institution of the Rubber 
Industry has fornied a new Urethanes 
Group. Operating on a national basis. 
the new group will work in close collabor- 
ation with the existing I.R.I. sectional 
groups. 

Committees 1970- 71 

Scottish Clir~irrircirr: P. A. Gower, c/o Lorilleaux & Bolton Ltd., Eclipse Work\, 
Sighthill, Edinburgh, I I. (Eastern Iti~mcrlirrti~ Past Clruir~i~iin: G. H. Hutchinson, ARIC, AFlnst Pet, 

Branch) c/o A. B. Fleming & Co. Ltd., Glasgow Road, Edinburgh, 12. 
Vic~~-CIr~irti~ari: R. Wehster. 37 lona Street, Edinburgh, 6. 
Hon. Si~cri~trir,y: J. W. Hrunton, 20 Cramond Terrace, Edinburgh, 4. 
Hot]. Tri~c~,srrro.: R. Harvie, 8 Deanpark Crescent, Edinburgh, 4. 
Hon. P~~hlicatiotrs Sc~oi,tcrry: J. H. Stewart, AH WC, LRIC, 49 Dreghorn 

Loan, Edinburgh. 13. 
Hon. A~~rlitor: D.  1. Muirliead, c/o Wm. Sin1 & Sons (Paints) Ltd., 

40 Jane Street, Edinburgh, 6. 

Coninritti~e: 
A. McLaren, 4 Hermitage Park, Edinburgh. 6.  
G .  A. Pringlc BSc, ARIC, 3 House O'Hill Grove, Blackhall, 

Edinburgh, 4. 
P. R. Phillips, 10 Craigcrook Park, Blackhall. Edinburgh, 4. 
J. J. Traynor, 1 14 Cuikew Terrace, Penicuik, Midlothian. 
C. G. Cochrane, BSc, c/o Craig & Rose Ltd., Leith Walk, Edinburgh, 6. 
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Wellington ( % ~ I ~ ) . I ? ? N I I :  T. W. Slinn, BSc, c/o Balnl Paints (NZ) Ltd., PO Box 30366, 
Lower Hutt. Wellington, New Zealand. 

Hori. Secr~ tar ,~:  M. D. Taylor, c/o Pinchin Johnson & Co. (NZ) Ltd., 
PO Box 14-064, Kilbirnic, Wellington, New Zealand. 

Hori. Trc(~surcr: A. J .  Mayne, MSc, c/o Polychem (NZ) Ltd., PO 
Box 9141. Wellington, New Zealand. 

Holr. Pirh1iccition.r OfJic~r: G .  P. Cryer, BSc, Atlantic Union Oil Co. 
(NZ) Ltd., PO Box 38073, Petone, New Zealand. 

Rc~prc,.vcrrtrrtivc 0 1 1  Cor~rrc~il: G .  Willison. 

col?1tllittec~: 
R. Bockhop, Swift &Co. (Trading) Ply. Ltd., PO Box 1002, Wellington, 

New Zealand. 
M. D. Thompson, 12 Reading Street, Karori, Wellington, New 

Zealand. 
R. M. Sinclair, MSc, 169 Riverside Drive. Lower Hutt, Wellington, 

New Zealand. 
R. A. Ness, c/o Mobil Oil, PO Box 38073, Petone, Wellington, New 

Zealand. 
D. J .  Wilson, c/o Robert Bryce & Co. Ltd., 19 Lower Tory Street, 

PO Box 3747, Wellington, Ncw Zealand. 
G. L. Willi\. 35 David Crescent, Karori, 5, Wellington, New Zealand. 

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

Ordinary Members 
ALLDRITT, COLIN, "Colene," East Park Avenue, Darwen, Lancs. (Manchester) 
BOOTH, MARTIN WILLIAM, C/O General Trading Co., Paints Division, PO Box 1079, 

Kuwait, Arabian Gulf. ( 0 verseas) 
CAVE, MICHAEL RUSSELL, LRIC, The Walpamur Co. Ltd., Darwen, Lancs. 

(Manchester ) 
KENYON, JEFFREY, 22 King's Road, Blackburn, Lancs, BB2 4PX. (Manchester) 
WILSON, HUBERT HORNBY, The Walpamur Co., Paint Division, Research Labs., 

Darwen, Lancs. (Manchester) 

Forthcoming Events 
Details are given of meetings in the United Kingdom up to the end of the month following 
publication, and in So~rth Africn arirl the Commonwealth rip to the erid of the second month. 

Monday 2 November Wednesday 4 November 
Hull Section: "Protective coatings for Srottisli Section-Eastern Branch: 
gas pipe lines and storage vessels" by - ~ ~ t ~ i ~ ~ t i ~ ~ ~  by M~ F. ~ ~ ~ d ~ .  
Dr J. T. Harrison of the Gas  Council, Joint Lecture with BPBMA to be held 
to be held at  the Bullock Lecture 
Theatre, Hull College of Technology at  the Carlton Hotel, North 
at  7.00 p.m. Edinburgh at  6.45 p.m. 
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Tuesday 10 November 
Lorrdorz Sectiorl-So~rthew Bv~irrc11: 
"Modern adhesives" by Dr  W. A. Leef 
of Borden Chemicals Limited, to be 
held a t  the Pendragon Hotel, Clarence 
Parade, Southsea at  7.00 p.m. 
Wcst Ri(li11,: Sectiorr: "Zinc rich paints" 
by Mr B. Jones of Amalgamated 
Oxides Limited, to be held at  the 
Gritlin Hotel, Boar Lane, Leeds at 
7.30 p.m. 

Wednesday 11 November 
Lorr(lor1 Scctiorl: "The significance of 
glass transition temperatures of paint 
lilnis" by Mr J. L. Prosser of the Paint 
Research Station, to be held at  the 
new extension building of the Bol-ough 
Polytechnic, Borough Road, London 
SEI at 7.00 p.m. 
Ncrt~crrstl~ S~ctiorl-Strrrl~lrt Gvolrp: 
"Flame retardant paints" by Mr A. G .  
Walker of Associated Lead Manu- 
facturers Limited, to be held at  the 
Newcastle Polytechnic, Ellison Place, 
Newcastle upon Tyne a t  3.00 p.m. 

Thursday 12 November 
Mirl1~trlrl.s Sectiorr-Trc~rrt V(I//OJ, 
&nr~c.ll: "Electro-painting" by Mr 
J.  R. Bourne of Mebon Limited. A 
Joint Mecting with the Institute of 
Metal Finishing to be held at the 
Departnient of Transport Technology, 
Loughborough University at 7.30 p.m. 
Nc~~cast le  Sectiorl: "Addition copoly- 
mers of the vinyl esters of branched 
chain fatty acids for cure with 
isocyanates" by Mr P. de Carpentier of 
Koninklijke/Shell Plastics Labola- 
torium, Delft, to be held at the Royal 
Turks Head Hotel, Grey Street, 
Newcastle upon Tyne at 6.30 p.m. 
Scottislr Sectiorl: "Applications of 
silicas and silicates in the surface 
coatings industry" by Mr L. Muller- 
Fokken of Degussa, to be held at  
the St. Enoch Hotel, Glasgow at 6.00 
p.m. 

Friday 13 November 
hf~rricl~aster S~~ctiorl: LcOlefine route to 
new paint latices" by Mr J. A. Wall 

of BP Chemicals Limited, t o  be held 
at  the Bolton Institi~te of Technology, 
Deane Road, Bolton at 6.30 p.m. 

Thursday 19 November 
T11~1~lcs Vnll[>y Scctiorl: "Wallpaper" 
by Mr A. 0. Sutlierland of ICI Wall- 
papers Limited, to be held at  the Beech 
Tree Hotel, Maxwell Road, Beacons- 
ficld, Bucks at 7.00 p.m. 

Friday 20 November 
It.i.slr Scctiorr: "Uret hancs" by Mr 
A. C. Jolly of Synthetic Resins Limited, 
to be held at  the Clarence Hotel, 
Wellington Quay, Dublin at 8.00 p.m. 
Lonrlorr Scc'fiorr: "Ladies Night" at 
the Criterion-in-Picdilly, London 
WI at 7.30 p.m. 
Mit1ltr1~cl.s S~~ctiorr: "Gloss and semi- 
gloss latex paints" by Mr G. Willison 
of British Titan Products Limited, to 
be held at  the Chamber of Commerce 
tloine, 75 Harbourne Road, Binning- 
ham 15 at 6.30 p.m. 

Monday 23 November 
A ~ / ~ l i l ~ / / l ( l  Scctiorr: "Ladies Night" at 
the Crystal Room, Commercial 
Travellers Club, Remuera, Auckland. 

Wednesday 25 November 
Lorr(1on Soctiorr: "Chnracterisation of  
pigment si~rfaces." Joint Symposiunl 
to be held with the Colloids and 
Surface Chemistry Group, Society of 
Clie~iiical Industry, to be held a t  
Brimel University at  10.00 a.m. 

Friday 27 November 
Bvistol Sr~ctiorr: "Industrial training" 
by Mr H. R. Peel of the Chemical 
and Allied Products Industry Training 
Board, to be held at  the Royal Hotel, 
Bristol at  7.15 p.m. 
I,k".st Ritlirrg Scctiorr: Annual Dinner 
and Dance at  the Crown Hotel, 
Harrogate. 

Thursday 3 December 
Mirlltrrrrls Sectiorl-T/.nlt V~Iley  
Brrurcll: "Safety in the paint industry" 
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by Dr L. E. Euinton t4M Mcdical Thursday 10 December 
Inspector of Factories, to be held at Lollr/olr Section: "Addition copolynlers 
thc British Rail School of Transport. of the vinyl ester of branched chain 
London Road, Derby at 7.00 P.m. fattv acids for use in electrodeposition 

~c,r, .crl ,s , lc .  S~,eliorr: -coal tor  based paiits" by Dr W. J.  van westienen of 
surface coatings.. by Dr D. ~ ~ ~ ~ i l  Koni~iklijke Shcll Plastics Laboratories, 

of the Coal Tar Research Association, Delft, and Mr W. H. M, Nieuwenhuis 
to held a t  ,he ~~~~l ~~~k~ ~~~d of Koninklijke Shell Laboratories, 
~ ~ ~ ~ 1 ,  street, ~~~~~~~l~ Anisterdam; to be held at the East Ham 
Tync at 6.30 p.m. Technical College, High Street South, 

London EG, at 7.00 p.m. 

Monday 7 December 
Ilrlll Scctiorr: "Tlic valuc of gcl 
pcrrneation chromatography for thc 
design of alkyci rcsins" by Mr H.  Ollcy 
and Dr L. A. O'Ncill of the Paint 
Rcscarch Station, to bc hcld at thc 
E3~rllock Lecture Tlicatre, Hull Collcge 
of Tcchnology at 7.00 p.111. 

Tuesday 8 Dccembcr 
Ct'c.st R i  S c o :  "Milling- a 
varirtble in ink performance" by 
Mr J. Groom of Sandoz Products 
Limited. Joint Mceting with the 
Institute of Printing, to be hcld at thc 
GriRin Hotcl, Boar Lane, Leeds at 
7.30 p.m. 

Wedriesday 9 Dccembcr 
t S~(~fiorr-Stir(I~~trt G I . O I I ~ :  
"Marinc fouling" by Dr A. 0 .  Christic 
of the 11itcrn:ltional Paint Co~npany 
Limited, to be hcld a t  the Ncwcastlc 
Polytechnic, Ellison Placc, Ncwcastlc 
upon Tync at 3.00 p.m. 

Scottish S~ctiorr: "Development of 
gloss paints in the twentieth century" 
by Mr I. R. McCallum and Mr M. 
Dcvinc of P. W. Hall Limited, to be 
hcld at the St. Enoch Hotel, Glasgow 
at 6.00 p.m. 

Friday 11 Dcccmber 
Ir~islr S(~etiorr: "Ladies Night" to be 
held at the Clarence Hotel, Wellington 
Quay, Dublin at 8.00 p.m. 
Mrrrrclrr.sfcr Sc>ctiorr: "Chloride 
titanium dioxide pignleiits-their 
valuc" by Mr J. S. Jordan and Mr 
F. D. Robinson of Laporte Industries 
Limited, to be held at the Liverpool 
Building and Design Centre, Hope 
Strcet, Liverpool 1 at 6.30 p.m. 

Wcdrlcsday 16 December 
Scottk/r Scctiorr-&r.str.rrl B ~ N I I c / ~ :  
"Modern dcvelopmcnts in titanium" 
by Mr G. Willison, of British Titan 
Products Limited, to be held at the 
Carlton Hotel, North Bridge, Edin- 
burgh at 7.30 p.m. 



Oil and Colour Chemists' Association 
President: A. S. FRASER 
The Oil and Colour Chemists' Association was folnicd in 1918, to cover paint, printing 
inks, pigments, varnishes, drying and essential oils, resins, lacquers, soaps, linoleum 
and treated fabrics. and the plant, apparatus and raw materials ~ ~ s e f u l  in their nianu- 
facture. In 1924 it  absorbed thc Paint and Varnish Society. The stated purpose of 
the Association is to proniote by discussion and scientific investigation the technology 
of the industries concerned witli the above-mentioned products, and to afford members 
opport~lnity for tlie interchange of ideas. This is achieved by the regular holding 
of ordinary meetings at which papers are presented, and tlie organisation of annual 
technical exhibitions, biennial conferences. cducational activities and practical co- 
operative experimental work. Details of tliesc activities are given in the Jorrrrrtrl 
of'the Oil an(/ CoI(>rrr C1lc~n1ist.s' Associcrtiorr, which is publislicd monthly, and whose 
pages are open to receive conimunications a ~ i d  other pronouncenicnts on scientific 
and technical niatters affecting thc membcrs of the Association and the industries 
concerned. The Association's mcctings also nlrord opportunities for menibers to 
meet infornially and socially. 

There are Sections of OCCA in Auckland, Bristol. liull, Ireland, London (with a 
Southern Branch), Manchester. the Midlands (with a Trent Valley Branch), Newcastle 
upon Tync, Scotland (with an Eastern Branch). South Africa (witli Branches in tlie 
Cape, Transvaal and Natal), Tliames Valley, Wellington, and the West Riding, and 
these are responsible for thc conduct of thcir own local affairs. Tlicrc is also a Gcneral 
Overseas Section. There is also a close alliance between the Association, the Federation 
of Societies for Paint Technology in the Unitcd Statcs, and thc L-CdCration d'Associa- 
tions des Techniciens de I'lndustrie dcs Peintures, Vcrnis, E n i a ~ ~ x  et Encres 
d'lmprinierie de I'Europe Continentale (FATIPEC). Tlic Association also maintains 
cordial relations with the Scandinavian Fcdcration of Paint and Varnish Technicians 
(SLF). 

The five Sections previously mnintaincd by tlie Association in Australia formed 
(1.1.68) the Oil and Colour Clicniists' Association Australia, having the same aims 
and activities as, and working in close liaison with, tlic porcnt body. 

Ordinary Membership is grnntcd to scientifically trained persons, and Associate 
Membership to others interested in the industries covcred. Student Membership, which 
is intended primarily for students, is opcn without restriction to persons under the 
age of 21 and to those LIP to 25 who arc following a course of technical study. The 
annual subscription in each case is five guineas, except for Student Members whose 
subscription is one guinea. An entrance fee of 10s. is payable by all members. Applica- 
tions for membership are invited fro111 suitably qualilied persons who are engaged o r  
otherwise interested in the industries noletl above. Applications, which should be 
supported by two menibers of tlie Association (one of whom niust be an Ordinary 
Member), should be forwarded lo tlie Director Rr Secretary at the addrcss given below. 
Application forms and full details of nicmbership may hc obt;~inctl from tlie offices 
of the Associrltion. 

PUULICATIONS 
Journal of tlte Oil and Colour Clrerliists' Associalion. Published monthly. Subscription rate 

to non-members in UK and abroad, £7 10s. p.a. post free ; payable in advance. 
An Introduction to Paint T~clmology (Second Edition with additional chapter). Pp. 187, illus- 

trated, with index, E l  (including postage). 
Pairlt Techriology Manuals 

Part 1 : " Non-convertible Coatings," Second Edition, Pp. 343, 36s. 
Part 2 : " Solvents. Oils. Resins and Driers," Second Edition, Pp. 268, 36s. 
Part 3 : " Convertible Coatings," Pp. 318, 35s. 
Part 4 : " The Application of Surface Coatings," Pp. 345. 35s. 
Part 5 : " The Testing of Paints," Pp. 196. 35s. 
Part 6 : " Pigments. Dyestuffs and Lakes," Pp. 340, 35s. 

Director & Secretary : R. H. Hamblin, M.A.. I:.c.I.s., I:.('.(..s. Wax Chandlers' Hall, 
Greshani Street, London, EC2V 7AB. 



Whatever 
coating 

YOU need . . . Beetle amino - 
resins offer the. widest range in Europe, 
And if that fails to give you precisely 
the finish you need, our technical 
service laboratory will help you to 
formulate special finishes for specific 
applications. 

BIP research and development 
and quality control laboratories keep 
quality well up to scratch - and all 
BIP representatives are educated in 

the most appropriate finishing school - 
the paint industry ! 

For further information on the 
Beetle amino coating resins range, 
contact : 

BIP Chemicals Limited 
Popes Lane, Oldbury, P.O. Box 6, Warley Worcs. 
Tel : 021 -552 1551. Telex - 
=A Turner 5 Newall - 

- 



The tie is blue terylene, witli the 
Association's insignia woven in red and 
gold silk. 

The blazer badge has the insignia 
embroidered in silver and gold wire on a 
red and blue ground. 

The plaque has the insignia hand- 
painted in red and gold on a blue ground. 

Tlie car badge has the insigni'~ 
embossed in red and gold on a blue 
ground, the whole being covered in 
transparent polypropylene, with a thick 
chrome surround. Bar and grille fittings 
are available. 

Council has authorised the production of 
a tie, blazer badge, wall plaque and car 
badge bearing the Association's insignia. 
These items are available only from :- Lancaster Place, Strand, 

London, W.C.2. 

...................................................................................................................... : 
The ties wil l  be supplied from stock; all other items are made to  order. Only the tie can 

be supplied by airmail at an extra cost of 6s. 6d. 

....................................................................................................................... 
i To : Thresher & Glenny Ltd., Lancaster Place, Strand, London, W.C.2. i 
i A s  a member of the Association, please -- - accept my order for the following : i 
i OCCA tie @ 2616 I- I Name 
i OCCA blazer badge @? 751- 1 
i OCCA wall plaque ('2 441- 
i OCCA car badge a 441- 1 

(state bar or g r~ l le )  

i (Al l  prices include postage I and packing) 
i If tie is required airmail add 

6s. 6d. 

Sectioli!No. 

Address 

I To ta l  Remit ted 1- - - - 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

Classified Advertisements are charged a t  the rate of 10s per line. Advertisements for 
Situations Wanted are charged at  2s 6d per line. A box number is charged a t  Is Od. 
They should be sent to  the Director & Secretary, Oil & Colour Chemists' Association, 

Wax Chandlers' Hall, Gresham Street, London ECZV 7.4B. Telephone: CI-606 1439. . 
FOR SALE 

In a suburb close to Paris 

For sale 
factory nlanufacturing speciality industrial 
paints and varnishes and road marking 
paints. 
Site comprises 2,000 m2, of which 1,600 m2 
is taken up with works and offices. 
Present production 1,400 tons per annum. 
Good regular clientele. 
Offers please to Box No: 324. 

CONSULTANT WANTED 
A foreign company wants a Consultant to  advise 
the manufacture of Cadmii~m Pigments and 
Fluorescent, Phospl~oresccnt, Perlescent and 
such specialized typc of pigments. Apply in 
confidence Box 320. 

CONSULTANT WANTED 
A foreign company wants a Technician to advise 
the manufacture of Reflex Blue (Alkali Blue) 
Pigment. Experienced Technicians please apply 
in confidence. Box 321. 

CONSULTANT WANTED 
A foreign manufacturing company wants a 
Consultant to advise the n~anufacture of 
Phthalocyanine Blues (particularly non-crystal- 
lizing and non-flocculating types) and Phthalo- 
cyanine Green. Experienced Technicians apply 
in confidence. Box 322. 

Technical Exhibition 

OCCA 23 
21-25 J U N E  1971 

EMPIRE HALL, OLYMPIA, 

LONDON 
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SITUATION VACANT 

SENIOR TECHNICIAN 
FLEXOCRAPHIC AND GRAVURE INKS 

T H E  COMPANY:- 
A leader in the printing ink industry, with 
most niodcrn facilities and progressive managc- 
nient, located in Toronto, Canada. 

T H E  JOB:- 
Total responsibility (with appropriate 
authority) for flexographic and gravurc 
technical service departmcnt. 

STARTING SALARY:-- 
T o  $12,000, depending on qualitications. 

T H E  MAN:- 
He will have, of coursc, cxtensivc knowledgc 
and years of experience in flexography and 
gravure. More important, he will be eager to 
advance his own technical competence and 
that of his departmcnt. Professional attitude. 
integrity, dedication to  work, and ability to 
get along with people are a must. 

Personal interviews will be arranged with 
promising candidates. Reply in confidence 
giving con~plete details of education, expcriencc 
and training to: Box No. 323. 

SITUATION WANTED 

PAINT TECHNOLOGIST, age 41, bilingual 
(English-French), wide experience in develop- 
ment of industrial and decorative paints. 
including gloss emulsion coatings, experience in 
Technical Service, sceks an overseas post 
dcmanding initiative. Box No. 325. 

INTRODUCTION TO 

paint 
TECHNOLOGY 

Price 20s. 

OIL & COLOUR CHEMISTS' ASSOCIATION 

<< . . . . . . . . . .  and finally we 
filled the vacancy through a 

classified advertisement in J. 0 .  C. C. A. " 

The journal i s  read by technical personnel 

throughout the surface-coatings 

industries, and Situations Vacant may 

be advertised at the rate o f  10s. per line, 

and 2s. 6d. per line for Situations Wanted. 



PEINTURES 
PIGMENTS VERNIS 

Forrnded in 1925 
Published under the patrotirrge c$ the French National Federation of Paint, Varnish and 

Printitig Inks tnanufhctrrrer.~. 

This journal is of a scientific, technical, economic and professional character and 
contains, apart from the editorial, colu~iins on Technology, Rheology, Technical 
Information, Industrial Research News, Documentation, Economy, Information, 
Apparatus, New Products and Processes. 
It is, therefore, intended not only for scientists and technicians in research laboratories 
and enterprises in the ficld, but also for s~~ppliers of raw niaterials and manufacturers 
of materials. 

Cost of a yearly .srrbscriptiorr: 
France: 80 Francs. Abroad: 95 Francs 

Specimen copies available on request directly from the Editor: 
SOPRODOC: Commercial Department, 

80, Route de St -Cloud, 92-RUEIL-MALMAISON (France) Tel : 967-77-9s 

Exclusive Representatives for Great Britain: 
BRITISH OVERSEAS MEDIA BUREAU REPRESENTATIONS LTD., 

16-17 Bride Lane, London EC4Y 8EB. Tel: 583-0581 

sub-tropical Florida's 
severe natural weather testing for creating s u b - T ~ O ~ I C ~ I  

colour brochure 
superior products ? 

Since 1929 many leaders have ut~lised 

SUB-TROPICAL TESTING SERVICE 
For economical-dependable-rapid-natural weather tests  of * paints * chemical coatings * plastics *textiles *fabrics * related products * 

(List of representatwe clients given upon request) 

I For our customers* 

assurance of 

durablllty we have 
weathered 

41 years ! Tmpncal 

Sub-Tropical Testing is trusted world wide for aid to  technology 
For colourful data, no charge, wr~te at once to 

Mr. C. Hubbard Dav~s, Pres~dent Sub-Trop~cal Testing Service, Inc. 
P.O. Box 898 mi am^, Florida 33143, U.S.A. (telephone 305: 235 3111) 
Sub-Tropical Trsttng glves fastest Natural Weather tests available -- 

I'rinlcd ill E11gI:lnd by Mclc l~ in l  S Son I I d . .  S S~(>rcy's G:llc. We~lminslcr. I.ondon. S.W.I.  



test the new rotagravure resins 

comprehensive range 
resins whlch combine 
ellent solvent tolerance 
xtremely fast block tlmes 
contact our technical staff 

RR resir 
I Wardle Roc 
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