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for the rnanufacti~re of non-yel lowing gloss paints w h ~ c h  comt~ ine  
a very high quality f i l~ ls t i  w i th  ease of nppllcation and rapid 
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and the leaflet giving f ~ r l l  technical details. 
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(7 microns diarn.) 

AMALGAMATl.:I) OXIDES (1939) LTI).. DARTFORD, KENT 
Associated Companies: 

Stolberger Zincoli GmbH Aachen, West Germany. 

Canadian Zincoli Pigment Ltd., Milton. Ontario. Canada. a subsidiary of 

MORRIS ASHBY LIMITED 



- carbon black 
4 pigments 
I - A Carbon Black is available 

for all'pigmentation 
a p p l i c a t i o n s-Paints, Inks, Plastics . . .' 

Carolyn House, Dingwell Road, Croydon, Surrey 
Tel: 686-4651 -5 .  Telex: CABLAK No 23443 .  Cables: CABLAK CROYDON TELEX 

Agenrs in the principal cities of the wwld 



ClBA tailor epoxy resins 
to the a'- - - 'ute molecule 
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ILA-Lithoponck in 1,: jints c-c~nt;~i~~ing 
aqueous bi nt krs 

)- Ease of wetting, excellent dispersibility 

High brilliance in white and tinted paints 

)- Good brushability 

)- Outstanding storage stability 
With effect from July 1st 1970 ILA-I 
Sachtleben AG UK Sales Office 
56 H i g h  Street. Ederrbridge. KI 
fsl: on-171 36911s I d e x :  9319 P.O.Box 463 Amsterdam Holland 

INTERNATIONAL LITHOPONE ASSOCIATION 



COLOURS LlD. 

SOUTHERN SALES & EXPORT: Maryland Road, Stratford, London, E.15 
Telephone: 01-534 4151. Telex: 263664 

NORTHERN SALES. Newbridge Lane, Stockport, Cheshire, 
SKI 2NB Telephone: 061-480 4474 



Electrodeposition 
made new demands on paint- 

Epikote met them 
Necessity breeds invention. Thus the 

inherent fire hazards of huge tanks of solvent- 
based automobile paint led to the 
Electrodeposition concept. 

And Shell were closely connected with the 
development of the process. By pioneering 
epoxy resins for the application and by 
getting deeply involved in research on 

And the same paints display excellent 
adhesion characteristics-both to metal 
substrates and between primer and top coat. 

Shell pioneering and Epikote also played 
a major role in development of the two other 
big, new application methods. Powder 
Coating and High Build. And because we 
have such a stake in the paint industry you 

ielevant aspects of pigmentation, bath can depend on our continued contribution. 
stability and throwing power. For further information about Epikote 

~pikote systems-specially developed resins please contact your Shell company. 
for Electrodeposition-give paints with In the UK-your Shell Chemicals regional 
superior corrosion resistance. They office in London, Manchester, Birmingham, 
withstand salt spray tests successfully. Glasgow or Belfast. 
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for sheer brilliance,-TlOXI DE 
TIOXIDE titanium pigments ensure clean whites, 
bright colours and delicate tints in paints and printing inks. 
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I). 1-. Tillcard, IW, I:ln\tl'. 

Liaison Committec 
Prc,sir/c,rr/: A. S. Frascr. 
Pt~c,.vitIc~rrr Dc,.si~rrrrr/c,: A. W .  Hlaikinsop. 
/loti Si~cr.elcrr:~': D. S. NewLon, AMCT, C<ilA, I'lrist<'urrT. 
Prc~.si(/c~rr/, ISirririrrglrcorr l'(rirrr, Vcrr.rri.slr trrrtl I,trc.clric,r t'lrth: D. I'enrice. 
1-1. \I/. Kccniin, l'hI>, FI<IC. 

'I'echnical Education Committec 
C/r[iit.rir~irr: I I. W .  Kccrit~n, l'lll), l:l<lC'. 
Pr~evit/err/: A. S. Frascr. 
Pr~c~.siclc.rrt Dc,.sigrrcr/c,: A. W .  Rluikinsop. 
/fort. Sc,c,rc,/rr~z: D. S.  Newton. AMC"I', ('CilA, t-'InbtCorrT. 
llorr. ~.iIitor~: S. I<, Finn, 13Sc, l:I<l<'. 

.lordan Award Committee 
( 'lmrr.~imn: A. I<. H .  Tt~wn, I:R I<', I'l nst l'ct (tlorr. Kc,scurch at~cl 

I~cvclopmc~rrt 0flcc.r). 
I't.c~.sic/(~rrt: A. S. Frascr. 
Prt,.sitlc,rrr Dcsi~rrro~i,: A. W .  Blcnkinsop. 
horr. S c o v t m ~ ~ :  I). S. Newton, AMCP, CGIA, FlnstCorrT. 
Horr. Gli/ar: S. R. I--inn, I3Sc, 1;RIC. 

Working Party on Education, Training and Qualifications: 
C'hrrirnicrrr: 1-1. W. Kecnnn, l'lil), FICIC. 
I'r.c~.sicii*rr/: A. S. Frnscr. 
l'r~c,sitlcrr/ De,sigrrcrrc~: A. W. H l a ~  kinsop. 
Ilorr. 12r~.sc~rrrc.lr crtrtl Der~c~loprric~rr~ Oj'Ici~r: A. I<. k I. Tawn, FR I C', 

FlnstPct. 
S. 13. Bcll, BSc, 1'110, DIC. AIICS, I-RIG. 
N. J. P. 13uclianan. 
A. McLca~i, RSc, ARCST, FRIC'. 
J. 1;. Mitchell, HSc, t:RIC. 
C. J. A. Tilylol., MSc. ARIC'. 
I I. <'. Wossdall. 
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Working I'arty on Forward Thinking: 
Clroirr~iorr: A. S. Frascr (Pt.esidcrr/). 
A~i~sirli~rrt Devigrrcrtc: A. W .  Blaikinsop. 
Ilon. Secrcrrrry: D. S. Ncwton. AMCT, CGIA, FInstCorrT. 
A. G.  Holt, BSc, RPharni. 
I. S. Moll, RSc. 
C. H. Morris. 
L. I I. Silvcr. 
J .  I:. Poolcy. 
I<.  J .  Woodbridgc, LIIIC. 
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The President, A .  S .  Fraser. 

Auckland Chairman: 0 .  E .  Rutledge, Polychem (NZ) Ltd., PO BOX 2704, 
Auckland I, New Zealand. 

Hon. Secretary: D. W. Sell, 4 Claude Road, Manurewa, Auckland, 
New Zealand. 

Hon. Treasrirer: G. J .  Hutchings, c/o Esso Standard (NZ) Ltd., Box 
3301, Auckland, New Zealand. 

Hon. P11h1ication.s Secretary: J .  W. Hirst, 39 Belfast Street, 
Hillsborough, Auckland, New Zealand. 

Hon. Pro)grammes Oficer: P. B. Hunt, BSc, PO Box 15104, New Lynn, 
Auckland, New Zealand. 

Represmtativc~ on Co~nc i l :  F. Sowerbutts, BScTech, "The Warren," 
3 The Grove, Ratton, Eastbourne, Sussex. 

Committee: 

J .  Beachen, MSc, Okewa Road, Titirangi. Auckland, New Zealand. 
Zealand. 

B. Murray, 34 Buller Crescent, Manurewa. Auckland, New Zealand. 
A. O'Neill, Consolidated Chemicals, PO Box 15104, New Lynn, 

New Zealand. 
G. Wilson, 41 Hawera Road, Kohimaramara, Auckland El ,  New 

Zealand. 

BrjSfOl Chairrntm: J .  R. Taylor, BSc, FRIC, 51A Porth-y-Castell, Barry, 
Glam. 

Vice-Chairmart (Chuirntan Elect) and Repre.sentcrtive on Council: 
P. L. Gollop, ARIC, 4 Oakdale Court. Downend, Bristol. 

Hon. Secretary: D. N. Fidler, MSc, 28 Marine Drive, Barry. Glam. 
Hon. Trea.surer: L. J .  Brooke, 39 Abbots Way, Westbury-on-Trym, 

Bristol. 
Hon. Puhlicmtions Secretary: T. I .  Price, BSc, 68 Cornwall Road, 

Merthyr Dyfan, Barry. Glam. 
Hon. Re.~earch Liaison Oficer: F. E. Ruddick, "Darosa," 12 Orchard 

Crescent, Dinas Powis, Glam. 
Hon. Social Secretary: G. R. Duckett, The Orchard, High Street, 

Pensford, Nr. Bristol. 
Hon. A~ i~ l i to r :  W. J .  McWaters, "Overton," Homefield Road, Saltford, 

Bristol. 

Commit te~:  

H .  G.  Boudier, 94 Stanwell Road, Penarth, Glam. 
D. G.  Dowling, 6 Ashfield Road, Chessels, Bristol, 3. 
I. C. J. Dury, LRIC, 94 Tarbot Road, Bristol BS4 2NT. 
M. P. Ford, 23 Risdale Road, Ashton Vale, Bristol, 3. 
R. F. Nicholls, 39 Petherton Road, Hengrove, Bristol, 4. 

644 
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Hull Chairttrarr: N. F. Lythgoe. FRIC, 172 Kenilworth Avenue, Hull, 
E. Yorks. 

I~rimi~c/ie~fe Past Chairman: ( E x .  Officio) E. A. Brown, 102 Bricknell 
Avenue, Hull, E. Yorks. 

Vice,-Chairrnorr. Rc~pri~.senfutive on Corcttcil arid Hon. Re.smrch and 
D~vclopnrc~rit Ofleer: F. D. Robinson, BSc, "Frays," 78 Stalling- 
borough Road, Healing, Grimsby, Lincs. 

Horr. Si,crc,trcr.v: J .  C .  Gibson, Blundell-Permoglaze Ltd., Sculcoates 
Lane, Hull. E. Yorks. 

Hon. Tri.asrrri.u: A. Pipes, 32 Astral Road, Cambridge Road, Hessle. 
E. Yorks. 

Hot?. Ptthlicufions Secretnr.~: J .  A. Hasnip. BSc, 44 Ancaster Avenue. 
Fairfax Avenue, Hull, E. Yorks. HU5 4QS. 

Hon. Soci(~1 Si~cri~tcrr.~: J .  R. Tinegate, 3 Briarfield Road, National 
Avenue, Hull. E. Yorks. 

Horr. Larrferriist: J. E. Gilroy. 91 Laburnum Avenue, Garden Village, 
Hull. E. Yorks. 

Hotr. Accclitor: F. S. Wilson. FCIS, FIAA. 255 Cottingham Road, Hull, 
E. Yorks. 

C o r r ~ m i f ~ ~ ~ e :  
E. Arnistrong. AMBIM, Ryeland Hill, South Cave, E. Yorks. 
T. A. Fillingham, "Dunalastair," 37 Southfield. Hessle, E. Yorks. 
J. E. Gilroy. 
B. J. Howells. LRIC, 74 Bradford Avenue, Cleethorpes, Lincs. 
L. Tasker. BSc, "Farthings," School Lane, Irby-upon-Humber. 

Nr. Grimsby, Lincs. 

Irish Clruirrtratr: S. McWade. Bayer (Ireland) Ltd., Industrial Estate, Kill 
O'The Grange, Dun Laoghaire, Ireland. 

Vice-Clrctirrtiorr atrd Ri~pre.sc~nfafive otr Corcticil: F. D. H. Sharp, 68 
South Park, Foxrock. Co. Dublin. 

Hotr. Si.crc~fary: M. J .  O'Hanlon. I I Shelton Gardens, Kimmage 
Road West, Dublin 12. 

Hon. Trc~asttrc~r: M .  O'Callaghan, 32 Ballytore Road. Rathfarnham, 
Dublin 14. 

Hou. Pr1h1ic~fiotr.s Si~cretary: A. Richards, 52 Templeville Road, 
Terenure, Dublin 6. 

Hon. Progrunltrii~ Sei.retar.v: D. P. Godden, 68 Blackheath Park. 
Clontarf. Dublin 3. 

Hotr. Ti~chnicul Troirririg Oficer: G. F. Jones, Irish Printing lnks Co. 
Ltd., Eclipse Works, Swords, Co. Dublin. 

HON. Altditor: R. Adam, c/o Associated Printing lnks Ltd., Dunsinea 
Works. Castleknock, Co. Dublin. 

Cottinriffi~e: 
R. C.  Somerville, St. Clement Howth Road. Sutton, Co. Dublin. 
K. J. O'Callaghan, 5 Lucan Road, Palmerstown, Co. Dublin. 
D. P. Power. 4 Glendhu Road, Navan Road, Dublin 7. 
J .  Corrigan, 34 Killbarrack Road, Sutton, Dublin. 
K.  V. Wheatley, Ault & Wiborg (Ireland) Ltd., John F. Kennedy 

Drive, Bluebell. Dublin 12. 
R. J. Murphy, Larkfield House, Crumlin, Dublin 12. 
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Lolldon Clr(rir~~r~tt~r: J. E. PooIcy. BSc, AIIIC, "Mcrrynlay," 1-orest Dri\e, 
Kingswood, Tadworth, Surrcy. 

Vim-Clrcrirr~mrr orrtl Ktpreserrtaii~*c~ or1 Corrrrcil: D. E. Fddo\vcs. BSc. 
Paint, Oil Rr Colour Journal. 17 John Atlani Strcct, London 
WC2. 

Horr. St~t~ri~tctr:~: R. 11. I:. Munn, LRIC, Cray Vallcy I'roducts Limitcd, 
St. Mary Cray, Orpington, Kcnt. 

Horr. Tri~crsrrr~t~r: H. R. Hamburg. I'IiD. "lona." 51 Broxbournc Rond. - 
Orpington, Kent. 

Hotr. Prth1ic~rrtion.s Si,cri,to~.: V. T .  Crowl. BSc, I'll D. Dl C. t-R I C. 
ARCS. Paint Rcscarch Station, Waldcg~ivc Road, Tcddington. 
Middlcscx. 

Hotr. P ~ ~ ~ ~ N I I I I I I P S  OjJicijr: D. A. 13;iyliss. 18 Sti1a1.1 Road, East Barnet. 
Hcrts. 

Horr. Artt1iior:v: A. 14. Soanc, HSc. ARIC. 86 C h ~ ~ r c h  Hill Road. Ea\t 
Harnct, Hcrts. 

co~~ll?ri t t t~l~ 
K. A. Chippington. 84 Park Drive, Upminster, Esscs. 
K. J. Hcdgcock, 59 Wnrrcn Road. litigate. Surrcy. 
H. A. Hipwood, 147 Ahhotts Road, Mitcliam, Surrcy. 
J. C. Martin, 22 Vigo Vill;lge, Mcopliam, Kcnt. 
W. M. Morgans, I W ,  PhD. ARIC, 115 Norton Way South. L.ctcli- 

worth, Hcrts. 
P. Wliitcley, BSc, ARIC', Building licscarcli St;~tion, Garston, Watfc>rd. 

Herts. 
('o-o[)lc,(l: 
J. K. H. I3~1rkc. MA, "Avoca." I90 I'ampisrord IIoad. South Croydon. 

Surrey. 
.I. T. Tookc-Kirby. "Fintry L.odge," 80 Arlington Avcnuc. Goring-by- 

Sea, Worthing, Susscx. (Rep. for So~~tl icrn Br;uicli). 

London C / I ~ I ~ ~ ~ I I I ( ~ I ~ :  B. A. R icliardson, 13Sc, I'c~iartli Rese;~rcI~ Ce~itrc. I'cni~rtli 
Housc, Otterbournc Hill, Winchester, Hnnts. 

Horr. St,cr.t,t(ry>: W. 14. Morris, 123 Millcr Drive, f:areha~li. llants. 
Branch) Horr. ~t~(r.srrri~r: I<. A. Brown, Mc. Vangi~ard Paints Ltd., Cranleigh 

Ro;~d, Portchestcr, Hants. 
Horr. Prthlic(~tiorrs Sccrctory: T. K. G. Cox, I3Sc. Pa~art l i  Research 

Centre, Pcnartl~ Housc, Ottcrhournc Hill, Winchester, Hants. 
R~~pr(~,vcrrtrrii~~c to Lorrtloti S~ctiorr: .I. T. Tookc-Kirby, " Fintry Lodgc." 

80 Arlington Avcnuc. Goring-by-Sea, Worthing. Susscx. 
Horr. Aritlitor: D. L. Storcr, 3 I3lcnlicim Gardens, L)cnvillcs, Ida\ant. 

Hants PO9 2PN. 

Cotrr~rritti~~~: 
K. L. Hargrove, 5 Grcville Road. IIicl~niond. Surrcy. 
J. R. F.. F. Coatcs, "Captains," Rcci Lane, Limpsficld, Oxtcd. Surre!. 
J. R. Marchant, 19 A.;li!Closc, Soi~tli Mcrstliam, Surrcy. 

ManChester C ~ ( I ~ I . I / I N I I :  F .  M. S~nith, HSc, PhD. ARIC, Gcigy (UK) Ltd., Pigments 
Division, Roundtliorn Est;~lc, Wythcnsliawc, Manchcstcr M23 
9N D. 

Vici~-~'lrtrirr~~~~rr: S. Duckworth, ARIC, Wall Paper M;unu~act~~rcr\ 
Lid., Research Division, Station Road, Wilmslow, Clics. 

Horr. St~crc~tury: H. G.  Clayton, Cicigy (UK) Ltd., Pigments Division, 
Roundtl~orn Estate, Wythcnsliawc, Manchcstcr M23 9ND. 

Hoti. T I . ~ ( I . F I I I . ~ J ~ :  T .  I. Kyle, PhD ARIC, SCC Co1o~11.s Ltd., Colour 
Works. Ncwbridgc Lane, Stockport, Ches. 

florr. Ptthlictrrior~s St,i~rc,tmry: D. A. Plant, HSc, Ph D, ARTS Dept .. 
ICI Ltd., Dyestulrs Division, 1-lcx;~gon Housc, Blackley. 
Manchestcr M9 3DA. 



Midlands 

Ilorr. Rc,.rc.cr~.c.lr Liui.~orr Offlco.: C. Barker. BSc, MSc. ARTS Dcpt., ICI 
Ltd., I)ycstirtfs Division, Hexagon HOLISC, Blackley, Manchester 
M9 3DA. 

Ilorr. Pro~~rrr~lrrrres O[/~!~ico: W. G. Topham, FRIC, Goodlass Wall & 
Co. Ltd.. Goodlass Road. Spckc. Liverpool L24 9HJ. 

Iforr. Soci(r1 Sc,crcltcrr.v: W. K .  MacCallum, Hardriian & 1-loldcn Ltd., 
Manox House, Colcsliill Street, Manchestcr 10. 

Ilorr. Strrtk~rrt Activiticts Scpcrc'tor.y: J. E .  Mitchell, BSc, FRIC, The 
Walpamur Co. Ltd., Walpamur Works, Darwcn, Lancs BB3 
OBG. 

Ilotr. Arrtlitor:~: L. Bowdcn, AMCT, Glai  View, Manor Road, Lcy 
Hey Park, Marple, Cl~cs. 

I.'. A. Walker, FRIC, 55 Woodlands Road, Handkjrtli, Chcs. 

~ - ~ ~ ~ l ~ ~ ~ l i t t c ~ ~ ~ :  
I-'. Courtman. AMCT. LIRI, 24 St. Annc's Crcsccnt, Grasscroft, 

Oldham, Lancs. 
.I. R. Lyon, Goodlass Wall Rc Co. Ltd., Goodlass Road, Speke. 

Livcrpool L24 9HJ. 
A. McWilliiuii, ARIC. England, Hi~glies, Bell & Co. Ltd., Valley 

Works, Monton Road, Ecclcs, Manchcstcr M30 9HU. 
F. B. Rcdmnn, 305 Rolton Road, Edgwortli, Nr. Bolton, Lancs. 
N. H. Scyniour, 7 Bcggar~iians Lane, Knutsford. Chcs. 
I). Stewart, 54 Atkinson Road. Sale, Chcs. 
Ev Officio: 
A. Lowc, I3Sc. PhD, 35 Darlcy Avcnirc, West 1)idsbtlry. Manchcster 

20. 
W. F. Mcl)onnell, t;RIC, AMBIM. Goodlass Wall & Co. Ltd., 

Goodlass Road, Spcke, Liverpool L24 9HJ. 
I. S. Moll, I3Sc, ARTS Dcpt., ICI Ltd.. DyestulTs Division, t-lexagon 

lloi~sc, l%lackley, Mancliestcr Mc) 3DA. 

('lr(tir~rr(r~r: I I. J. Griflitlis, ACT (Birni), 235 Monmoirtl~ Drivc, Sutton 
Coldfield. Warks. 

I~rr~rrc~liittc~ I'(rst Clrairrrrrrtr: D. J. Morris, 102 Balchwood Drive. St. 
Alhans, Hcrts. 

Ilorr. Sc~c~rc,ttrr:v trrrtl Rc~/~rc~sc~rrtati)~c~ or1 Corrtrcil: K. F .  Hill. BSc, ARIC. 
ACT. API. The Laboratories, 1311' Chemicals Ltd.. 1'0 Box 18, 
Tat Hank Road. Oldbury. Warlcy, Worcs. 

Ilorr. Tr.c,crsnrcrr: T. I). Nation, c/o 1-iocchst Clicmicals Ltd., Norwich 
Union House, 17 Lichtield Strcct, Walsall. StatTs. 

tfotr. Prrhlicatiotrs Sc,crc,trrr:,.: A. t-:. Claxton. RSc. ARCS. "Tinwood," 
The Outwoods. Ncwporl. Salop. 

Ilorr. Socic~l Sc,crc~trrr.\.: A. S. Gav. 42 Normnn Road. Park Hall. 
Walsnll. Staffs. 

Iforr. Ar~(li/or.v: F. Cooper, BSc, 241 Robin Hood Lane, Hall Grccn, 
Birniingham. 28. 

I!. J. Clarke, 33 Pcterslicld Road. Hall Grcen, Birniinglia~ii. 28. 

~ - 0 l l ~ ~ l r i t I c ~ ~ ~ :  
I<. McD. Rarrctt, MSc, 26 Kidderminster Road, West Hagley, Worcs. 
I). E. I~loppcr, ACT (Rirni), 163 Stanway Road, Shirley, Solihull. 

~ a r k s . .  
I). John, BSc, 25 Addcnhrooke Drivc, Wyldc Grcen, Sutton Coldfield, 

Warks. 
R. J. King, BSc, AWP, 73 Corbctt Road, Hollywood, Birmingham. 
D. H. W. I.ovcgrove, 17 Hall Walk, Coleshill, Warks. 
J. F. D. Warren. BSc, Springfield House, 269 Birchfield Road, 

Rcdditcli, Worcs. 
Co-optc'tl: ('lirrirrriotr, Trc'trt Vrrl/(y Brrrriclr: E. Hare. 
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Midlands Chairman: E. Hare, Via Gellia Colour Co. Ltd., Matlock, Derbys. 
DE4 3PT. (Trent Valley Inrmecliate Pust Chairmutr: C. W. Collier, 7 The Lawns, Whatton-in-the- 

Branch) Vale, Notts. 
Hon. Secretary: J. R. Tomlinson, 10 Cavcndish Court, Shardlow, 

Derby. DE7 2HJ. 
Hon. ~rrbjication.~ Si,cret(iry: D. F. J. Grimmer. Gcigy ( U K )  Ltd., 

Melton Road. Thurmaston. Leics. LE4 8BG. 
Hon. Tren.srtrer: P. D. Hare. BSc, 9 Granville Close, Hall Farm Road, 

Duffield, Derby DEh 4FY. 
Hon. Socic~l secret or.^: S. N. Hawley, W. Hawley & Son Ltd., Colour 

Works. Duffield. Derbys. 
Hon. Auditors: K .  H. Buckley. Via Gellia Colour Co. Ltd., Matlock, 

Derbys. DE4 3PT. 
C. V. White, Cromford Coloilr Co. Ltd., Croniford, Matlock, Derbys. 

Cotrrnrittec: 
J. R. Bourne. c/o Mebon Ltd.. Blackwell Road. Huthwaite. Nr. 

~ansf ie ld ;  ~ o t t s .  
J .  H. Cox. BSc. Cromford Colour Co. Ltd., Croniford, Matlock. 

Derbys. DE4 3PT. 
S. N. Hawley, W. Hawley Xc Son Ltd., Colour Works. Duffield, 

Derbys. 
D. J. Holnies, LRIC, 2, The Fire, Role Hill. Wirksworth, Derbys. 
R. S. Law. MA, Fisons Industrial Chemicals Ltd.. Willows Works, 

Derby Road, Lougliborougli, Leics. 
C. V. White, Cromford Colour Co. Ltd.. Croniford, Matlock, Derbys. 

Newcastle Chairtirun: D. H. Tate, 33 Langholni Road, Fast Holdon. Co. Durham. 
Vice-Clirrirt~ran ~ n r l  Rczprc,.sc,titcrtivc. oti Cbrrtrcil: A. A. Duell. ARIC. 

1 Westbourne Avenue, Grange I<state, Gosforth, Newcastle 
upon Tyne NE3 2HN. 

Hon. Sc,oi,rcrrjp: B. Ridley, "Hcverlcy," Meadowfield Park, Stocksfield, 
Northumberland. 

Hon. Tri~erarrvr.: T. A. Ranfield, PhD. DIC, ARCS, FRIC, 5 Dene 
Close. Newcastlc upon Tyne. NE7 7RL.. 

Hon. Prthlicertio~r.~ Sc~erc>/r~r:,~: A. Laws. ARIC, 42 Woodside Gardens, 
Gateshead. I I, Co. Durham. 

Hon. Re.si~crrclr Licrison Oflicor: K .  F. Haxter, 5 Greyhourne Gardens, 
Sunderland, Co. Durham. 

Hotr. Socicrl Si~c.rc~terr.v: H. Fuller, 552 Acklani Road, Acklam, Middles- 
brough (Co-opted). 

Hon. Co-ovclitrcrfitrg Oficc~rfor Trclrrric(rl E(lrrcertiotr: N. J. P. Ruchanan, 
Stratlimore. Park Road, Haltwliistlc, Northumberland. 

Molt. S(~c.rc~trrry - - S ~ I I I / ~ I I /  C;rotrp: D. W. Hudson, BSc. 9 Eden Grove, 
Stobhill Grange Est;~te, Morpcth, North~~nibcrland. 

Hon. Ari(1ifor.s: F. G. Palmer, FIIIC, "Polpcrro," 62 York Avenue, 
Jarrow, Co. Durham. 

E. G. Elphinstone, 9 Victoria Terrace, East I3oldon, Co. Durlirtm. 

cotlltlrit/c~~~: 
J. Clark, HSc, The While House. White House Drive. Hishops Road 

West. Stockton, Co. Durha~n. 
D. G. Dowling. BSc, I I Auckland Way. Hartburn, Stockton on Tees. 
C .  N .  Finlay, 23 Rcccli Grovc, Springwell, Ciatcslicad 9, Co. Durham. 
K.  V. Hodgson, 10 Southliiaync Road, High Harncs. Sundcrland. 

Co. Durham. 
J. J. Norman. BSc. AIIIC, 7 Arcadin Avenuc, Chcstcr-LC-Street, 

Co. Durham. 
G. Willison. AKIC, British Titan I'roducts Co. Ltd., Central Labora- 

tories, Portrack Lane, t3illinghuni. Tccssidc. 
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Scotfish Chairt~rcm: R. G. Gardiner. Durhani Raw Materials Ltd., 180 Hope 
Street. Glasgow C2. 

Vice-Choirr~rorr ond Rc~prctcvrtativc~ otr Corrtrcil: E.  M. Burns, Morris 
Asliby Ltd.. 6 Quecn Margaret Road, Glasgow NW. 

Imrnc~liuf~ Pcrsf Choirtnurr: J .  Miller, 60 Ornionde Avenue, Glasgow S4. 
Hon. Secr~turv: A. H .  Smith, ICI Ltd., 4 Blythswood Square, Glasgow 

C2. 
Horr. Trc,usrtrc*r: L. Hopwood, 1CI Ltd., Dyestuffs Dept., 4 Blythswood 

Square, Glasgow C2. 
Horr. Progrcrt~rnrc~ 0fic.c~: D. Rowley, 57 Linn Drive, Glasgow S4. 
Hon. P~rblicutiorrsSecretory: H. A. Munro, BSc, Hurd Hastie(Ho1dings) 

Ltd.. 73 Milnpark Street. Glasgow SI. 
Horr. Sfrrclcv~t Seetiotr Liuison 0jJcc.r: I .  R. McCalluni, 37 Burnbrae 

Avenue, Bearsden, G lasgow. 
Horr. Eclrrcatiorr Officc~r: A. McLean, RSc, ARCST, FRIC. 46 Lindsay 

Road, East Kilbride, Glasgow. 
Horr. Rc~sc,crrclt Liaison 0jficc.r: C. S. MacLean, Federated Paints Ltd., 

309 Dobbies Loan, Cilasgow C4. 
Horr. Arrc1ifor.v: J .  D. W. Davidson, FIWM, FIPE, MBIM, Federated 

Paints Ltd., 309 Dobbies Loan, Glasgow C4. 

Cor~rt~ri~tc~c,: 

R. L. Harrctt. BSc, AKIC. Alexander Fergusson & So.  Ltd.. 50 
Ruchill Street. Glasgow NW. 

J .  Bowdcn, Craig Hubbuck Ltd., 12 Bog~iioor Road, Glasgow SWI. 
F.. N. Blair, Mathews. Maclay & Manson Ltd., 136 Hydcpark St~eet,  

Glasgow C3. 
J. Mandclson, 34 Lomondsidc Avenue, Clarkston. Glasgow. 
1-1. Smith. Vinyl Products I.td.. 159 Doanston Drive. Glasgow SI. 

Scottish Not ycl available. 

(Eastern 
Branch) 
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South Cirairnrurr: L. F. Saundcrs, Iron Duke Paint Co., 1'0 Box 3 1 ,  [)urban, 
Natal. South Africa. African Horr. Si~cwtuvy: P. Grcgson, L I W ,  c/o Cl~cniicnl Specialities Ltd., 
30 Edwin Swalcs VC Drive, Rossburgh. Natal, Sout l~  Africa. 
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Transactions and Commuaications 

Some aspects of the protection of 
exterior joinery* 
By R. Dooper 

Paint Research Institute TNO, Delft, The Netherlands 

Timber used for exterior joinery requires a protective treatment, either by painting or by 
preservation or staining. 
An effective protection by paints can be achieved only when internal condensation of water 
vapour is prevented by an adequate difference in permeability of the paint systems on the 
inside and on the outside. provided of course that entry of liquid water a t  joints and glazing 
has been excluded. As it was found in practice that the desired moisture regulation is rather 
difficult to obtain, some calculations have been carried out showing the influence of the interior 
and exterior climate on the moisture transport. However, even with properly formulated paint 
systems the penetration of moisture into wood cannot always be prevented, and for that reason 
an additional protection by a preservative treatment prior to painting seems to be advisable. 
As such a pretreatment should not have an adverse effect on painting and paint performance, 
it was considered necessary to study the interactions between wood, preservative and paint 
more closely. 
The test programme concerned is described and a survey is given of the results so far obtained. 
From these results it can be concluded that thc paintability of preservative treated wood is 
determined mainly by the absorption of the wood and less by the conlposition of the preserva- 
tives and paints concerned. 
The demand for low-cost protective systems has led to an increasing use of non film-forming 
stains. 
Sonie properties of these products are discussed, showing that the use of stains involves special 
provisions at an early stage of the design. 

Key words 
Tvpc1.s utirl clrr.s.si~.s of .srrrfrcc, 

red wood 
spruce 

Tvpe.~ unrl c1us.sr.s of cwtitig 
primer 
sealer 
stain 

Propi~rlies, chrrrcri~tc~ri.stic.s ~t ir l  cot~di t iot~~ Biologicul1.v active ugetit.~ 
pritl~uril~~ r~.ssocirrti~cl nlitli rlr.ii~d or. rtsetl ,filni.s preservatives 

permeability 

Certains aspects de la protection de la menuiserie pour I'usage 
i I1ext6rieure 

Le hois dc nienuiserie destine h I'usage h I'exterieurc exige un traitemcnt protecteur, soit par 
peinturc, soit par preservation OLI teinture. On peut achever une protection efficacc par des 
peintures se~~lcnient dans le cas oil la condcnsation interne dc vapeur d'cau est empechCe ii 
cause d'unc diRCrcnce sunisante de la per~ilCabilitt de la peinture sur la surface interieurc c.n 
cornparaison dc cclle de la peinturc sur la surface extericure, Ctant donne evidernnient quc 

- - - -- - - 
*European Liaison Lecture, presented to the London Scction, 23 October 1969. 



I'on a cmpeclit I'entree de I'cau liquide aux joints entrc Ics tltments dcs ch~ssis ct 6galenient 
cntre ceux-ci et le masticage. Puisqu'on I'a trcuvt assez difficile en pratique d'obtenir 
le reglement de I'huniidite que I'on desirait, on a etfectuc quclques calculs pour dtniontre 
I'influence qu'cxercent les cli~iiats exterieure et interieure sur le transport dc I'liumiditi. 
Pourtant, mime dans le cas des systknies de peinturcs bien for~iiulCes, on ne peut pas enipecher 
toujours la penetration dc l'hu~iiidite d m s  la boiserie, et pour cctte raison, on conseillc 
I'application d'un traitement prtservatif avant de la pcinture, atin d'assurer unc protection 
suppltmentaire. 
Puisqu'un tel prC-traiternent nc devrait pas porter un cfTct adverse sur la Facilite dc I'application 
et le rendement de la peinture, on I'a considere necessairc i~ etudicr plus soigneusemcnt Ics 
interactions dc la boiserie, du prtservatif et dc la peinturc. 
On dtcrit le programme des cssais dont i l  s'agit, et I'on donnc un resumi: dcs rks~~ltats obtcnuh 
jusqu'ii present. On peut conclure a partir de ces rtsultats quc la pcrmtabilitc du bois aprcs 
traitcment avec prkscrvatif est determint plut0t par sa porositt quc par la coliipositii>n dcs 
prtservatifs ~ L I  des peinturcs i~tilists. 
La demande pour des systknies protectcurs i bon marclit a provoqut un usage croissant dch 
teintures non-f lrnogenes. 
On discute quelques caractcristiq~~es de ces produits, ct I'on met en C.vidcnce quc I'utili.;ation 
des teintures exigc des previsions sptciales au stade priniitif du projct. 

Einige den Wetterschutz von Bauholz Angehende Gesichtspunkte 
Z~rsanlmet~fassring 
Holz, das fur Zimnierarbeiten die den1 Wetter ausgcsctzt wcrdcn sollen, hestinimt kt. bcniitigt 
zu seinem Schutze Vorbeliandlung durcli Anstrich. I~iipriignicrungsmittcl odcr Ueizen. 
Anstrichmi:tel kiinnen nur wirksa~ii scllutzcn, wcnn durcli ausreichende Untcrschiedc in der 
Durchliissigkeit an den Inncn-und Ausse.nseiten des Anstriclisvstems interne Wasserda~npf- 
kondensation verhiitet wird; vorausgesctzt natiirlich, dass der Eintritt flussigcn Wassers an 
den Verbunden und der Vcrglasung ausgeschlossen wurde. Da man fr~nd, dass cs praktiscli 
ziemlich schwierig ist, die Feuclitigkeit wie gcwiinscl:t ~ I I  rcgulieren, wurden cine Anzalil 
Berechnungen vorgenonimen, U I ~ I  die Einfliissc der innen L I J ~ ~  ausscn hcrrschendcn Klimatn 
auf die Feuchtigkeitsbewegungen aufzuzcigen. Dn jedoch selbst bci richtig ~'ezeptiesten 
Anstrichsystemen das Eindringe~i von Feuchtigkeit ins Holz nicht im~iicr vcrmicdcn wcrdcn 
kann, empfiehlt cs sich, vor dcm Mahlen einc zusiitrlichc Impl-iignicr~~ng mit ciiicm 
Holzscli~~tzniittel vorzunehmen. 
D a  eine derartige Vorbehandlung kcinen nachtciligcn Einfluss wedcr bcim Anstrichn~~ftrag 
noch auf die Lcistungsfiihigkeit tles Anstriches habcn tlarf, liiclt man cs f i ~ r  niitig. 
die gegenseitigc Beeinflussung von klolz, Schutzmittel und Farbe niiher zu i~ntersuchcn. 
Das Priifprogramm wird geschildert und ein ijbcrhlick von den bishcr crzielten Resultaten 
vcrgelegt. Aus diesen kann gesclilossen werden, dass die E i g n ~ ~ n g  vo~i  irnpriignicrtcm H o l ~  
mit Farbe iiberstrichen zu werden, liauptslchlich vorn Grad der AbsorptionsRliigltcit des 
Holzes und weniger von der Zusammensctzung dcs betrctTcndcn Scli~~tz~iiittcls oder des 
Anstrichmittels bestimmt wird. 
Die Nachfrage nach billigen Scli~~tzsystcmen fiilirtc zu gcsteigcrtcr Anwendung \,on 
nichtfilmbildenden Holzbeizen. 
Einige Eigenschaften dieser Produktc werden bcsproclicn und dabei aufgezeigt, dass die 
Anwendung von Beizen besondere Vorsorgemassnali~iien schon irn friihcn Eritwurlhsstadi~~~~i 
notig macht. 

Pe~ionie 
nec0MaTep~aJl ~ ~ M M ~ H R C M ~ I ~  nJlR HapYXHblX CTOJTflpHblX p a 6 0 ~  T ~ C ~ Y C T  ~ P c A O X P ~ I I I . I T C ; I ~ ~ I O ~ ~  
0 6 p a 6 0 ~ ~ ~  B BMAe OKpaUlUBaHUR, KoHCepBMpOBaHMfl M J l M  Kp2illleHMfl. 
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T. . . d h  haK T;lK;lR llpCnU~[>MICJlbtl;IR o 6 p a 6 o ~ ~ a  HC n o n m H a  OKil3LIBaTb ~ e 6 n a r o n p ~ ~ ~ ~ o r o  
B;IHflHMR I l a  npOLleCC VKpallIClBaHMR M ( I ) Y I - I K ~ C I ~ O  KpaCKM, CYMTanOCh H ~ O ~ X O ~ M M ~ ~ M  M3YYMTh 
6onee 1 1 o n p o 6 1 i o  B X ~ M M O & ~ ~ ~ C T B M C  MCXJY J e p e B O M ,  K O H C C p B M P Y t O ~ M M  CpenCTBOM CI K p a c ~ 0 f i .  
O l l M C b l ~ a C r C 5 1  n p V r p a M M 3  IlpOBCnClltiblX M c I ~ ~ I T : I H M ~ ~  M KdeTCR 0 6 3 0 ~  n O C e J l e  I lOnyVeHHblX 
p C 3 y J h T X r O B .  M3 7TMX I)C'%YnbTaTOB M O X H O  nPMnTM K 3aKfltOYeHMtO YTO OKpaCKa n e p C B a  ~~~~~~~~~~~~~~~o K ~ H ~ C ~ B M ~ Y ~ O I I I M M  C p e n c T B O M  O n p e a e n R e T c R  r n a B H b r M  0 6 p a 3 0 ~  a6cop6uueR 
A e p e B a  If U ~ C l l b l l l ~ #  CTCllCHM COCTaUOM llnM c ~ p y ~ ~ y p o f i  KOHCepBMpytOUlMX C p e n C T B  blnlc 
I ; p a c o s .  

Introduction 
In the building industry, several materials are used which have to be protected 
by one niethod or another. 

Among these materials, wood always has been, and still is, a very important 
one, and is used in rather large quantities. 

As interior timber work is treated niainly for decoration and less for protection 
this paper will deal only with exterior joinery. 

How can this joinery be protected? 
Up to now the most commonly used method has been painting, but in recent 

years some othcr procedures have come into the picture, viz. preservation 
followed by painting or staining. 

To avoid misunderstandings it seems desirable to define or describe these 
methods concisely beforehand. 

Painting can be defined as the application of a thin layer of an originally 
liquid material. which, after drying, gives a solid layer on top of the substrate 
concerned. 

This painting can be done for decoration or protection, or for both. 
Preservation is a treatment with a liquid agent with fungicidal properties, 

intended to penetrate into the the wood without giving a film on top of it. 
Preservation is always carried out for protective purposes only; it does not 

aim at decoration. 
Staining is rather difficult to define exactly, because the name "slain" stands 

for several quite different products, at least in the Netherlands. 
Most frequently, i t  refers to a treatment with a non film-forming material 

which, in distinction to a preservative. contains a small amount of a pigment 
to give a transparent colour. 

As contrasted with preservatives, these stains do not necessarily have to 
contain fungicidal agents, but if they are intended for a treatment of wood 
species with a low durability, they generally do. 
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Jn addition to this type of stain, there are also products called stains which 
have film forming and hiding properties to a certain degree and which, in this 
respect, are therefore similar to paints. As a clear distinction between such stains 
and paints scarcely exists, they will not be considered further here. 

Painting 
After the second world war, it was found frequently in'the Netherlands that 
the durability of paint systems on exterior joinery was far from satisfactory, 
even in cases where good quality paints had been used. The failures consisted 
of blistering and peeling off, especially on bottom rails and sills. 

In collaboration with the Foundation for Paint Application, whose constituent 
members are the Association of Paint and Varnish Manufacturers in the Nether- 
lands and the Corporation of Painters, the Paint Research Institute TNO made 
an inquiry into the causes of these failures. The successive results of these studies 
have been published not only in Dutch periodicals but also in the well-known 
European technical journals in this field, including JOCCA1. 

As would be expected, it was found that the problem was rather complicated 
and that several different factors were involved; however, the moisture content 
of the wood always appeared to be of a primary importance. The explanation 
seems to be that wood with a high moisture content will shrink when drying out 
and as in this case the substrate is far from homogeneous, this shrinkage will be 
irregular, resulting in an irregular surface with stresses in the paint layer and 
consequent cracking and peeling. 

The shrinkage and swelling of wood are phenomena which are not wholly 
reversible; therefore, an originally smooth surface, obtained by application of 
a knifing putty and careful sanding, will show a raised surface after a compara- 
tively short period. It will therefore be understood that drawing up a specifica- 
tion requiring a perfect smooth surface, without specifying an adequate moisture 
content of the wood concerned, does not make much sense. 

As already stated, the early breakdown of the paint systems on exterior 
joinery was caused, as a rule, by excessive moisture. The question arises, where 
did this moisture originate? 

As in the years immediately after the war facilities for proper drying of wood 
were not available, it seems likely that the timber used had been wet from the 
beginning. 

Even in 1961, when the first edition of "Quality requirements for timber" 
was published, the requirements relative to the moisture content (maximum 
17 per cent) could not always be met. Last year a second edition was issued, 
specifying two wood qualities, viz. a first quality with maximum 14 per cent 
moisture at the surface and maximum 18 per cent at the interior, and a second 
quality with not more than 21 per cent moisture. As the average moisture 
content of exterior joinery on a centrally heated building will ultimately be about 
15 per cent, it goes without saying that first class paint work will be obtained 
only when using the first quality timber. However. if the joinery is dried to an 
acceptable level, which can only be achieved artificially, this dry condition must 
be maintained in the workshop as well as on the site prior to use, otherwise 
satisfactory performance will not be achieved. 
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It has been found that one coat of a commonly used primer is insufficient 
in this respect; for a reasonably effective protection in this stage of the building 
process, at least two coats must be applied. It must be realized, however, that, 
after erection of the building and application of the full alkyd resin based 
protective system, a complete seal against the penetration of water has not 
been obtained, because although such a paint film is more or less impermeable 
to liquid water, it is not impermeable to water vapour. As, under normal service 
conditions, the water vapour pressure on the inside is generally higher than on 
the outside, it will be understood that an accumulation of moisture in the wood 
can be avoided only if the permeability of the interior paint system is less than 
that of the exterior one, thus balancing the amount of water entering the wood 
from the inside to that being lost on the outside. This has been called the 
"principle of the relative moisture isolation" and the validity of this principle 
has been demonstrated by measuring the moisture distribution in window 
frames of a blister hut painted with various paint systems2. 

At first sight, it seems to be quite simple to meet the requirements of the 
aforesaid principle; by applying one more coat of the same paint on the 
inside than on the outside surfaces the problem should be solved. Unfortunately, 
it has turned out to be somewhat more complicated. In a series of tests, including 
the painting of the exterior joinery of new buildings in a manner as indicated 
above, it was found that the expected moisture control had not always been 
obtained; on the contrary, the moisture content of the wood sometimes increased 
regularly to a very high level. These disappointing results have given rise to a 
more theoretical approach of the problem of water vapour transport through 
paint layers on wood. Calculations of this transport have been carried out, 
assuming varying conditions of temperature and relative humidity on both 
sides of the wood. For the sake of convenience the thickness of the paint film 
was assumed to be constant and the temperature gradient throughout the 
wood to vary regularly. As these conditions are certainly not met fully in practice, 
it will be understood that the results of these calculations must be considered 
as indicative only. 

The temperature gradient throughout wood can be calculated by means of 
the equation: 

where y = heat flow J m-%-I 
h - thermal conductivity of the wood concerned. (J  m-' s-I "C-l) 
d - thickness of the wood (m) 
t ,  - surface temperature on the inside ("C) 
t, = surface temperature on the outside ("C) 
ti - temperature of the interior ("C) 
t ,  - temperature of the exterior ("C) 
R = resistance to heat conductance J-' m2 s "C 

The results obtained for spruce with a thickness of 8cm and Icm respectively, 
are shown in Fig. I .  



Fig. 1.  Temperature gradient through wood of different thickness 

The surface temperatures, especially on the inside, arc quite different, resulting 
in a difference in the maximum vapour pressure and, conseqi~ently, in a difference 
in the maximum permeability of the same paint layer on top of these panels. 
If the permeability coefficient of the paint concerned is known, the maximum 
vapour transport can be calculated, provided, of course, that the teniperature 
:~nd  relative humidity of the environment are known loo. 

The equation is: 
P.t.S.p G = --. 

r i  

where (; - water vapour transport 
P - permeability coefficient 
I - time 
S - area 
P = difference in vapour pressure 
rl = thickness of the paint film 

Some results of such calculations for an  alkyd resin based enamel are 
summarised in Table 1. 

Tuhlcl I 
M U S ~ / I I N I I I  I ~ I O ~ S ~ I I I ~ C  1t~ar1.spor.t rrlnfcd lo Ihc t/ric.ktrc.ss of tlrc n.ootl 

Number of Maximum moisture transport in 11ig/50cm~24hr 
paint layers .- 

(30 inicron each) I Blister box panel (lcm) Window lranic (8~111) 
- .  _ ._ 1 -  - - . I  . - I-.- . . 

in out , in out 
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Tlic res~~lts  obtained indicate that the difference in maximum water intake 
and loss is nbvioi~sly mitcll more critical for window frames than for the thin 
panels used for the blister box tests. 

As the exterior climate varies with the scason, it will be evident that the 
maxinium moisture transport on the outside varies accordingly. Fig. 2 
sumniarises the results of similar calculations for test conditions on the outside as 
actually met in practice during a whole year. 

- TRANSPORT INWARDS 

COATS 

J F M A M J J A S O N D  

Fig. 2. \laximum rnoisturc transport through a>aint film on window frames related to the season 

From this graph it can be seen that the maximum moisture transport outwards 
varies widely with the season; the highest values are obtained in summer. 
Furthermorc. i t  appears that with a difference of only one paint coat 
the ~naximum permeability on the outside is, almost throughout the year, 
less than the maximum permeability on the inside; under these conditions 
the moisturc content of the wood will probably increase. With a difference of 
two coats the circumstances become favourable in summer, but are still un- 
f:~vourable i n  winter. With a dilrerence of three paint coats, e.g. four on the 
inside and one on the outside, the permeability values concerned are favourablc 
for nearly all the year. 
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Although from a theoretical point of view such a paint system would be 
adequate, it is nevertheless not desirable, because it has been found in practice 
that the protection of exterior joinery with only one coat of a commonly used 
alkyd paint is generally insufficient. Thus, it seems to be advisable to use at 
least a two coat system, consisting of specially designed paints with a rather 
high water vapour permeability. 

Up till now, the interior climate was assumed to be constant, the temperature 
being 25°C and the relative humidity 100 per cent. As a relative humidity of 
100 per cent is extremely high and seldom met in practice, it is quite evident 
that the calculated values for the maximum permeability inwards are exaggerated 
to a greater or lesser extent. The way in which they change when the relative 
humidity of the interior climate varies is shown in Fig. 3. 

PERMEABILITY 
I N  MG - TRANSPORT INWARDS ; - . -.- 

1MI TRANSPORT OUTWARDS 

\. 

MONTH - 

COATS 

COATS 

J F M A M J J A S O N D  
Fig. 3. Maximum moisture transport inwards related to the interior climate 

In this case, the interior paint system consists of three coats and the exterior 
one of two coats. This small difrerence appears to be sufficient during the whole 
year for a relative humidity of the interior of 60 per cent, and even with a 
relative humidity of 70 per cent the conditions are favourable during a great 
part of the year. However, when the relative humidity exceeds 70 per cent the 
desired moisture control becomes somewhat risky. 

There is still another factor which influences the maximum permeability 
of the interior paint system. namely the original moisti~re content of the wood. 
If that moist~~re content increases, the maximum permeability decreases. 
because the difference in water vapour pressure on the two sides of the paint 
film decreases. Fig. 4 gives a summary of some calculations in this field, showing 
the distinct influence of the moisture content of the wood as well as of the 
relative humidity. 



PROTECTION OF EXTERIOR JOINERY 
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Fig. 4. Relation between maximum permeability and moisture content 

The significance of all the above more or less theoretical considerations on 
relative moisture insulation must, of course, not be overestimated, because the 
permeability of a paint film is only one of a series of factors governing the 
moisture content of exterior joinery. Other very important factors in the preven- 
tion of excessive water absorption are for example: 

the design of the construction, 
the sealing of joints, 
the use of water resistant glues, 
the use of a suitable putty, especially of a good quality back-filling putty etc. 

If one or more of these fr~ctors is neglected or insufficiently taken into account, 
the moisture content of the wood will increase sooner or later and perhaps 
reach a critical v:ilue with danger of complete fililure through decay by wood 
destroying fungi. 

It will therefore be understood tIi:it in many cases an additional protection 
is desirable and for that reason preservation collies into the picture. However, 
before discussing the advantages and disadvantages of preservatives, something 
should be said about the use of special types of paint which can be applied in 
:L very thiclc coat in onc opcrnrion, e.g. high build epoxies or high build 
chlorinated rubber paints. Such paint films are almost colnplctely impermeable, 
even to water vnpour. The question tliel-efore arises as to what will happen wit]] 
wood which has been sealed with such a paint system, supposing, of course, 
that the original moisture content was below the crilical value of about 20 
per cent. 



As tlie temperature within cxterior joinery will i~si~ally vary, in a manncr 
as described before, the relative humidity in the wood will vary too, resulting 
in a displacemeilt of the water. Taking into accoi~nt the relationship between 
relative humidity and equilibrium moisture content of wood, it can be calculated, 
and it has been confirmed experimentally, that the ~noisti~re on the cold side 
may increase and exceed the critical threshold value. In si~ch cases, the moisture 
content is therefore high enough to favour decay by fungi, but fortunately the 
temperature is rather low and perhaps too low for ~i severe attack. To datc, 
no experience in this field is nvnilable, so definitive conclusions about the 
suitability of the paint systems concerned must be postponed. 

Preservation 
It must be possible, a t  least in principle, to avoid wood decay by a combination 
of high standards for design, building and painting practice. Nevertheless, it  
has been found rather frequently that exterior joinery has been attacked by 
wood destroying fungi, even in comparatively new buildings. This decay must. 
of course, be stopped one way or another and, therefore, a preservative treatment 
of the wood prior to painting seel-ns to be a favourable method of increasing the 
service life. However, this preservation should not havc an adverse effect on 
paint application and paint performance and as, in this respect, insufficient 
experience was available, it was thought necessary to investigate the interactions 
between preservatives and paints more closely. 

Accordingly, an ad hoc committee was appointed, consisting of rcpresentntivcs 
from the Foundation for Paint Application and from the Centre for Wood 
Research. This committee started a rather extensive programme some years 
ago, including variations in tlie wood species as well as in type of preservatives 
and paints. 

Table 2 shows o survey of this programme. 

Teihle 2 
S~irrr~rrary c ~ f  ~~clriablev i~rclrrc/c,tl i11 /Ire ,  /(,.st progr~orr~~rc, 

- - . . . . - - -. 

Wood 
~ - -- - - 

Specirs 
Spruce 
Redwood 

Moi.vtrlre cotltorl 
14 :.;: 
18",, 

Val-i;\hles 
- 

Organic solvent hnscd / Water-borne 
Mct11otl.s o f  tr~i~er/t~rc~rr/ , 

Iliimersion 
I vacuum-prcss~~rc 1 Dryi~lp t i l~ r ,  
I 

- - - 
I'ainl 

~ . -- - 
P r i ~ ~ w r  

Alkyd rcsin hascd 
Acrylic cmlllsion 

Top CO(il.c. 

Alkyd rcsin hascd 
[)ark green 
Whilc 

The preservative trcat~iienl and thc subsequent painting operations, consisting 
of the application of primer, knifing putty, under-coating and top coat. wcre 
all carried oul indoors at room temperature. The test panels so obtained \vcre 
exposed to the atmosphcrc inclined at 45" fi~cing Soi~th. 

Thc main results are summarised below. 
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Within 11 series of test panels, the uptake of preservative varies widely, depend- 

ing on the amount of sapwood and possibly also on the characteristics of the 
sapwood concerned. Spruce panels without sapwood, after an immersion time 
of 10 minutes in an organic solvent based preservative, absorb 75-100 g.m%f 
the solution concerned, but if they consist partly of sapwood, the uptake may 
increase to 300 g.m %or even more. Some indications have been gained that 
sapwood attaclced by bacteria shows a rather excessive absorption. 

If the painting of preservative treated wood gives rise to special troubles, 
these troubles always occur on the sapwood and not ~~sual ly  on the heartwood. 
However, if the heartwood is treated in such a manner that the uptake is very 
high, e.g. by an extremcly long immersion time or by a vacuuni/pressure pro- 
cedure, the painting of this wood may also become rather troublesome; sooner 
or later tlie paint system will then fail. 

Of the three types of wood tested, Baltic spruce, Swedish spruce, and redwood, 
redwood appeared to have tlie highest absorption and consequently showed 
the most paint failures. The best results were obtained with Swedish spruce. It 
must. however, be realized that the immersion times have always been the 
same, e.g. 10 minutes for pentachlorophenol 01- tributyl tin oxide based preserva- 
tives, which may be adequate for spruce, but which is rather long for redwood. 

A distinct influence of the moisture contc~it of tlie wood coi~ld not be observed 
within the limits chosen. 

In cases of an excessive absorption, all pcntacliloroplicnoI based preservatives 
cause trouble, e.g. delay of drying, softening, yellowing and sometimes blistering. 
Dific~~lties sometin~es arise after the rrppllcation of the pritner, but it may be 
tliat priming and filling do not show adverse cffccts and the topcoat fails never- 
theless. When testing the paintability of preservative trer~tcd wood it is therefore 
not sufficient to study tlie bchnviour of primers only; the whole paint system 
has to be applied. Tlie addition of paraffin as a water repellent agent impairs 
the paintability; the more parafin the more difliculty. Other ingredients of the 
preservatives concerned e.g. the anti-blooming agents have sollie influ,:nce 
but, generally speaking, tliis influence is of a minor iniportance. 

Substit~~tion of pcntaclilorophcnol based preserv:~tives by tributyl tin oxide 
lins a fi~vourable efTect on the paintnbility, provided no parallin has been added 
to achieve water repellency. I t  must be emphasised that this statement only 
applies to painting and paint performance; whether tributyl tin oxidc equals 
pentacliloroplienoI in toxic properties is quite another q~~cstion and has not 
been investigated in this case. In view of laboratory tests carried out by various 
investigators it ~niglit be expected that tributyl tin oxidc, in  practice, will give tlie 
wood suflicient protection against decay, but beforc reaching a final conclusion 
some additional evidence s l io~~ld  be furnished by field tests. 

Tlie same is, to some extent, true for the paintability over zinc naplitlicnate 
based preservatives as for tributyl t i n  oxide. Generally speaking, zinc 
naphthcnate causes less trouble than pentachlorophenol, but somewhat more 
than tributyl tin oxidc. It must again be emphasised tliat tliis statement only 
applies to painting and paint performance; tlie fungicidal properties have not 
been investigated and arc therefore not taken into consideration. 

Tlie main failure of  copper naplithenate based preservatives is due to bleeding. 
If thi\ bleeding is limited to the primer and doec not occur i n  the topcoat, i t  
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may be accepted. provided that the final painting will be carried out shortly 
after the priming. However, when the original moisture content of the wood 
appears to be rather high, the painting is sometimes carried out in accordance 
with a special scheme that includes the postponing of the application of 
undercoat and finishing coat i~ntil the wood has dried, which may be one year 
or even more. In such cases bleeding through the primer is quite obviously not 
acceptable. 

The use of water soluble preservatives results in swelling of the wood and 
consequently in an irregular surface. As for interior work, including the inside 
of window franies, where a smooth S L I ~ ~ ~ I C C  is freqi~cntly required, the filling 
operations have to be carried out very carefully. Leaving this inconvenience 
out of consideration, it can be said that the application of paints and paint 
systems on water-borne preservative treated wood has riot given rise to special 
problems. 

However, after exposure for some time, paint defects S L I C ~  ;IS blistering and 
peeling appear, notably on panels pretreated with non-fixing salts. Althoi~gh 
there is no transport of water throi~gh test panels on outdoor exposure, as 
contrasted with exterior joinery, the impression has been gained that the water 
soluble salts ultimately move to the s~lrfilce with dctrimentnl efrects on the 
adhesion of the paint to the substrate. 

A long drying time after preservation prior to painting. which allows the 
solvent portion of the preservative to evaporate completely, has u favourable 
effect on the paintability. Howcver. the failures described earlier cannot be 
eliminated completely in this manner; moreover, u long drying time does 
not fit in with modern prodi~ction schemes. 

Some indications have been obtained that the alkyd rcsin based red lead 
primer gives slightly better resi~lts than the others but, generally speaking, it 
can be said that all commonly used primers behave in :I similar way. As similar 
results have been obtained in additional investigations using alkyd resin based 
primers with and without reactive pigments s~lcli as red lead or white lead, i t  may 
be concluded that all commonly used primcrs behave similarly in this respect. 

With regard to the influence of the final finishing systems, it was found that 
some failures arise earlier in the dark coloilred paint systems than in the white 
ones. This is probably caused by a dil'fcrence in temperatilrc on outdoor ex- 
posure, as the dark coloured panels become niuch warmer than the white 
ones, due to their higher absorption of rndiation. 

Summarising all these conclusions. i t  can be said that, of the three main 
factors concerned, namely the wood, the preservative. and the paint, the wood 
is the most important one. The paintability of preservative treated spruce is, 
i r i  fact, almost entirely determined by the absorptive properties of the woed. 

If the preservation does not result in an excessive absorption, the s~tbsequent 
paint application and paint performance will not cause specific troubles, provided 
of course that both preservative and paint are of a good quality. However. 
if the quality of the wood is such that, under normal conditions. the uptake of 
preservative will exceed a certain level, troubles may arise, both in the application 
stage of the paints and after weathering for some t~me. 
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Further research will therefore be necessary and for that reason additional 
programmes have been set up and are now in progress. First of all, it seems 
necessary to determine the critical limits for the uptake of preservatives, viz. 
the minimum quantity which is required for a reliable preservation, and the 
maximum amount which can be allowed from the painting point of view. 
This investigation has not yet been completed, so definite conclusions cannot 
be drawn. However, some indications have already been obtained that the 
gap between the critical limits is rather narrow for pentachlorophenol based 
preservatives, and more tolerant for tributyl tin oxide and for zinc naplithenate 
based products. 

A second point of the new programme is to investigate the possibilities of 
painting wood which has already nbsorbzd an excessive amount of preservative 
and for that reason cannot be treated in the usi~al way. The idea is to use a 
special type of primer to isolate the pretreatment agents with a suitable sealer, 
in the same way as wood extractives in tropical hardwoods can sometimes be 
isolated. These tests, too, are not yet finished, but some products look promising, 
e.g. chlorinated rubber paints and polyurethane lacquers. 

Obviously, some problems have to be solved before the painting of preserva- 
tive treated wood may be considered as wholly satisfactory. The question 
therefore arises whether in the meantime preservation should be omitted, thus 
eliminating the risks of early paint failures. As failures by decay, caused by 
wood-destroying fungi, are rather frequent and, moreover, remedial measures 
in such cases are very expensive, it seems advisable to accept the risks of a 
pretreatment. 

Staining 
In the past. the protection of exterior joinery by non tilm-forniing stains was 

carried out only on a rather small scale in special cases. However, the increasing 
deniand for low-cost finishing and maintenance schemes has aroused more 
interest in these products and has led to their utilisation on a larger scale. 

The main advantage of staining is the ease of application, enabling unskilled 
labourers to carry out the treatment, As, in paintwork, labour costs exceed 
material costs to a large extent, the use of stains is very attractive from an 
econoniic point of view. Unforti~nately, stains also have some disadvantages, 
so a critical silrvey seems to be desirable. 

A decorative finishing systcm has to protect joinery against wood-destroying 
fungi and, moreover, confer a certain degree of dimensional stability. When 
using stains the first requirement can be met by a preservative treatment. 
The second requirement involves the prevention of swelling and shrinkage, 
and hence, the prevention of variations in humidity. 

The penetration of liquid water can be avoided by the use of suitable water 
repellents, but this does not hold true for water vapour, as can be seen from the 
resi~lts of laboratory tests. See Fig. 5. 

This graph shows the increase in humidity of window frames with an initial 
moisture content of 14 per cent, treated with stains or paints and subsequently 
exposed in a room with a relative humidity of 90 per cent. 



A = UNTREATED U = STAINED C = 1 X PRIMER 

D = 2 X PRIMER E = H I G H  BUILD EPOXY 

Fig. 5. Increase in moisture content of window frames under damp conditions 

From these results it can be concluded that tlie stains concerned do not 
affect the water vapour penetration appreciably and consequently give an 
insufficient dimensional stability. I t  will therefore be understood that swelling 
and shrinkage of stained wood cannot be avoided, but that these diatdvantages 
may perhaps be reduced to an acceptable level by using small units. Attention 
is drawn to the fact that tlie use of only one coat o fa  conventional primer 1s also 
far from satisfactory in this respect. 

A second point which has to be considered is the qi~estion of glal~ng. In 
current painting practice, rebates are always primed before glazing to prevent 
the penetration of the binder of the back-filling putty into thc wood. When 
using stains this priming is omitted and, therefore, special types of back-filling 
putty have to be used which do not lose their binder on a porou\ sub5trntc 
with consequent brittleness and, i~ilimately, leakage. 

Furthermore, it should be realized that using stains virtually excludes tlic 
use of glazing putty, because this putty has to be painted afterwards. Careful 
painting of the putty strip is, of course, possiblc, but would be very time consuni- 
ing and for that reason not acceptable. Therefore, staining involvcs tlie use of 
glazing beads which, of course, should be taken into account :it tlic initial 
design. 

Another problem is the protection of stained joinery in direct conktcl w~th  
brickwork or concrete. In traditional painting schemes, these parts are sealed 
with one or two layers of 3 red lend or other suitable primer, with appropriate 
alkali resistant properties. 

Timber to bc stained can be treated in the samc way, at least In principle, 
but such a treatment has to be carrred out very carefully, ensuring that vis~ble 
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parts of tlie construction will not be contaminated by paint afterwards. This 
careful painting would i~gi~ in  be time consuming and expensive, and for that 
reason the priming is often omitted. As the contacting surfiices are entirely 
inaccessible later, the insertion of a seal will not be possible. This will probably 
become a serious disadvantngc if at any time tllc initial protective system has 
to be replaced by :I paint system. However, as up to date experience in this 
field does not exist, a final conclusion to this problem must be postponed. 

Reconsidering all the aforesaid advantnges and disadvantages, it seems likely 
that no11 film-forming stains are not always suitable as substitutes for paint\. 
but can be used only on spccinlly designed buildings. 

Thc decision whether stains or paints will be itscd for tlic protection ol' tlic 
exterior joinery of a new building cannot be delayed until after the erection. 
but has to  be takcn at a much carlicr stogc when an rtdjustmcnt to  the ultimate 
protection is still possible. 

[ Rcc'c>ivct/ 1.5 Norcntho. 196'1 
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Discussion at London Section 
MR R .  N. WHEELER said that tlic din'ercnccs in absorptiori clearly represented a scriocu 
hazard to the joinery mnnufacturer. Was thcrc no method of test which could identify 
this highly absorbant timber'? 

MR R .  D ~ O P E R  replied that sapwood ant1 heartwood showed a great dilTcrcn~c in 
absorption, but unfortunately with spruce i t  was rather difficult to detect whcthcr ;I 

particular piece consisted of heartwood or of heartwoo! and sapwood. One ncedcd 
a new method to be developed, c.g. pcnctration of a suitable dyestulf. 

MR .I. L. HAWKIY conimcntcd that stailling techniques werc used to asscqs the 
absorbency of paper, but it; this c:lsc it was possible to assume tha! a sample \\.as typiin I 
of the bulk. 

MIZ DOOI'ER said t1i:lt the dycsti~lr L L S C ~  would need to be very Sugitivc, so tlia: t h c  
colour disappeared conipletely in a short time, otherwise bleeding could occur. 

It had bccn found tliat even u dycstufr which was no. I of the blue scale for :tssessing 
light fristncss was not satisfactory it1 this respect. 

MI< K.  6 1 ~ n ~ n - r .  nskcd whether there were any econo~nic trcatlncnts to stnbilise 
wood against change in moisture content hy the use of internal cross-linking agents. 

MR DOOPFR said tliat tests had been done in wliicl~ wood was impregnated with a 
monomer wliieli was subscclucntly polynicriscd, but up to date the cost was far too 
great. 

Mu tl. A. H ~ ~ ~ w o o t ,  referred to the list of primers investigated and asked why an 
nluniiniiun primer had not bccn included. In this country aluminium primers lvere 
often rcconiniendcd to seal wood treated with preservative. 

MR D ~ O P E R  said that in the Ncthcrlands, also, aluminium paints werc son~ctimcs 
used for sealing purposes, but in this case they had simply been forgotten; thcy should 
be included in the next progntmnx. 

MR R .  bI. E. MUNS asked how failures wcrc assessed. In the tables shown, tlie 
per cent failures wcrc quoted. I n  his expcricncc it was dinicult in such exposurc work 
to allocntc true f:tili~rcs and trite passes as thcrc were alnlost always "degrees ol'liiilurc.". 
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MR DOOPER replied that he had used a "golno go" assessment in which any failure 
was included. It did not necessarily follow that such failures would be unacceptable. 

MR W. B. BANKS asked whether the greater trouble with Baltic compared with 
Swedish spruce was due to the higher percentage of bacterially attackable wood in 
the former. 

MR DOOPEK agreed that this was so. 
DR S. W. W. MORGAN said that Mr Dooper had said he would not recommend 

painting over non-fixed water-borne preservatives. Would this also apply to timber 
diffusion-treated with boron salts? 

MI< DOOPER said that the laboratory tests concerned had been carried out with test 
panels treated by a vacuum/pressure procedure and the resirlts obtained were rather 
disappointing. On the other hand, field tests with houses using timber ditfi~sion treated 
with boron salts had not shown paint failures up to date. 

MK P. WHITELEY remarked that moisture transport through wood was assumed to 
be determined by the absolute vapour pressure dilierence from inside to outside. Wood 
was hygroscopic and tended to an equilibriunl nioisture content proportional to the 
relative humidity. Conditions could occur in which the relative humidity gradient was 
the reverse of the absolute humidity gradient. In these conditions could not transport 
be expected in the reverse direction? 

MR D ~ O P E R  answered that the calc~~lations were based on the differences in the water 
vapour pressure on both sides of the paint film concerned. At a temperature of 5 C 
the actual water vapour pressure was always rather low, even in cases when the relative 
humidity was high. However, only the niaxinium transport values had been calculated. 
not the actual ones. 

If the pressure gradient was negative, which was certainly possible, the water 
transport would be reversed. 

DII L. VALENTINE asked whether Mr Dooper h id  examined methods of application 
other than impregnation, to see if the differential absorption of preservatives between 
sapwood and heartwood could be reduced. 

MR DCIOPER said that this had riot been done, because of the requirements of 
standards in the Netherlands. 

MR .I. E. POOLFY asked whether fungal attack on timber always started from the 
surface, and if so what depth of penetration of preservative was necessary to prevent 
attack on the unpreserved timber underneath the preserved layer? 

MR DOOPER replied that the attack started mostly at joints where the water was 
coming in. Sometimes there was attack at the sides, but this generally indicated some 
defect in the wood before the application of the paint system. The penetration, obtained 
on immersion, was only a matter of some millinietres. 

MR R. W. YONGE enquired whether there was a critical time to allow impregnated 
timber to dry before painting. 

MR DOOPER said the longer thc time the better, but even after very long periods 
failures sometimes occurred. Vacuum drying for two days still gave trouble. Specifica- 
tions of the Dutch Timber Development Association required a minimum drying time 
of three days at rooni temperature. 
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The relationship between the 
permeation of oxygen and water 
through paint films and corrosion 
of painted mild steel 
By S. Guruviah* 

The Paint Research Station, Teddington, Middx. 
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Four iron oxide paints bascci on alkyd. epoxy, and chlorinated rubber were prepared. The 
pernieability to oxygen and water of the paint tilnis was measured. Painted panels were exposed 
in salt spray and humidity cabinets for 1.000 hours. Corrosion rates and condition of the paint 
after exposure were recorded. The amounts of oxygen and watcr able to diffuse through the 
paint tilms were calculated and the relationship between permeability to oxygen and watcr of 
detached paint films and the corrc~sion of thc painted metal panels was studied. The tl~eoretical 
amount of corrosion was calculated for the painted metal assuming oxygen pernieability 
limitation. Thc low corrosion rate ol' painted panels was explained by the slow diffusion of 
oxygen through the film. 
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Le rapport entre la phn6tration de l'oxygsne et de I'eau 2 travers 
les feuils de peinture et la corrosion d'acier doux 

R~;.YIIIII~; 
0!i a dost la pcrmCahili(t i I'tgard dc I'oxygc'iie et de I'ean des fcuils dc quatre peinti~res 
contenant du pigment dc I'oxyde dc fer et B base rcspectivenient des resines alkyde, Cpoxyde, 
ct dc cacl~~tchouc chlori.. L.cs tprouvettcs pcintcs ont t t c  exposies pendant 1,000 heures dans 
des apparcils h I'air humidc ct au brouillard salin. On a noti. Ic taux de corrosion et I'etat de 
la peinture aprc's ccs expositions, 
On a calculi. Ics quantitCs d'oxygc'ne et d'cau qui sc son1 difTusCes a travcrs les feuils de peinture, 
et I'on a ctudit le rapport entrc la pcrnieabilitk B I'oxygl'ne et A I'eau des feuils de peinture 
ditachCs d'un part ct la corrosion dcs eprouvettes de metal peint d'autre part. On a calcule 
la qua~ititi. thkorique de corrosicn du mCtal pcint en tenant conipte d'une limitation de la 
permtabilitC de I'oxygkne. On a expliq~~i. le taux bible de corrosion des Cprouvettes peintes 
sous termes de la fi~ible vitesse de difl'usion de I'oxygl'nc. 
- p~~ - -  - .- 

"Permanent address: Central Electrochemical Research Institute, Karikudi-3. India. 



Die Beziehungen zwischen der Durchlassigkeit von 
Anstrichfilmen fur Sauerstoff und Wasser und der Korrosion von 
Gestrichenern Eisenblech 
Z~tsail~r~~etlfr.s.s~~~~g 
Es wurden vier auf Alkydharz, Epoxyliarz und Chlorka~~tschi~k basicrendc Eise~~oxidfl~rhcn 
angefertigt. Die Sauerstotf- und Wasserdurchl%ssigkcit dcr Fil~nc wurden bcstimnit. Gcstrichcnc 
Tafeln wurdai 1,000 Stunden lang dcm Salzsprulmcbcl- und dcr Scl~witzkarnmcrl~riiI'i~ng 
unterworfen. Danacli wurdal Verrostungsgrad und Zustand dcs Anstrichcs festgcstcllt. Die 
Mengen SauerstotT und Wasscr. welclie durcll die Anstriclililnic diffundiertcn, w ~ ~ r d c n  
bcrccluict, und die Bezieliungcn zwischen Durcliliissigkcit fiir SaucrstolT i ~ n d  Wasscr abgcliistcr 
Filnie zu der Korrosion der gestrichenen Metalltal'eln ~mtcrsucht. Die tlieoretisch niiigliclic 
Korrosionsmenge wurdc fiir die gestriclicnen Mctalltafeln hcrechnet unter Annahmc bcgl.cni.ter 
SauerstofTdurcIilHssigkeit. Das geringc Mass an Korrosion der gcstriclic~icn Tafcln wird mit 
tlcr langsamcn Sauerston'diffusion durch dcn Film crkliirt. 

~ ~ M ~ O T O B J ~ R ~ O C ~  YCTblpe XCJlC3MCTO-OKilCHblX KP;lCOI( OCHOBaHHblX II;I ;I!IKMUtlU[\I, )IlOhCllrl- 

HOM M XJIOPMPOBaHHOM K;lyqyKe. M ~ M C ' ~ ~ R I I ; I C L  tlPO11M~eMOClb KP;ICOqHblX II!IC'llOli 1 1 0  

OTtloUlellMtO K KMCJlOPOAy M Bone. O K P ~ ~ U I C H H ~ I C  Jl;Lt lL 'J IM IlONBCpr;1JlMCb I ~ L ' ~ ~ C T B I I K T  6 ~ b l  $ 1  
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Tntrsduction 
The use of organic surface coatings for protecting metal against corrobion 11'1, 

long been practised. The corrosion process requires a metal in contact \\it11 
oxygen and water. It  has been estimated by Mayne and Evans1.' that normal 
paint coatings of O.lmm thickness allow the permeation of 190-1 122 nlg.crm '. 
yea r1  of water and 4-53 mg.cm 2. yenr ' of oxygen. Mayncl has shown that 
the average rate of corrosion of steel is 70 mg.cm ! yenr I ,  which rcqi~ircs o n l y  
l l ~ n g  of water and 30mg of oxygen.cm-'. year I .  Little pirblislicd data 14.  

however, available for comparing the permeation of both oxygen and \\ ,~tcr 
through the same paint with the corrosion resistant property of tlic p:iintcci 
metal. 

111 the present paper, oxygen permeability ~~ieasurcments on iron o \ ~ d e  
paints based on four different media were made using an apparatus ad'lpted 
from the ASTM method. Water permeability was measured by the Pajne cup 
method. Painted panels were exposed in both salt spray and humidi~y c,lb~net\ 
l'or 1,000 hours to  establish the relationship between permeability and corrosron 
rate. 

Experimental procedure 
P~~rparat iot~ of paints ut~rl.films 
Calci~lated amounts of resins. iron oxide pigment and solvenr were placed In 
porcelain pots with porcelain balls :in and ',in diamctcr. The paints ucrc ball 
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milled for 48 hours and clicckcd [or satisfactory grind using a Hegman gaugc. 
The paint formulations arc given in Table I .  Tlie paints werc spread on polyc- 
thylene sheets to obtain ljl~iis of uniform thickness, air dried for 10 dnys and 
stripped. Tliesc films wcrc used for oxygen and water permeability measurc- 
mcnts. Tlie lilni thickness was mcnsurcd wi!h a micrometer. 

Ttrhk, I 
I'lritit co~trpositiotr 

I -~ . - -  - ~- 

I Linscccl pcntn alkyd 
I 78 :',, non vol. 

! - I 
3 , Eposy/coal tar ( 4 : l )  
i ' Epoxy polq.:~midc ( I : I  ) 

Syntlictic 
iron oxidc 

PVC 

-1- 

Solvent 

. - ~ . . 

White 
spirit 

Isobutanol 
Xylcnc 
Toluene 

1 Isopropanol 
Xylenc 

Driers 

1'1~e~~1(1r(1/ioti ( ~ / ' p ( r i ~ i / e ~ l  p(11ic1,~ for ( i ~ ~ c ( ~ l o r ( ~ l ( ~ ( l  ~ (> . s t .~  
Cold rolled mild stccl pancls of size 6in ,.: 4in wcrc nbradcd with emery paper, 
degreascd in white spirit iuid wcighcd. Mild steel panels, in duplicate. werc 
given two coats of paint (rcfcr to Table I) with an interval of 24 hours between 
coats. and dried for ten dnys. Tlic tliickness of dry paint was measured with an 
Elcomctcr instrunicnt. Duplicate panels for each paint were placed in the salt 
spray cabinct and the lii~~iiidity cabinet. Synthetic sca water was used for 

a lnet colitinuous salt spray tests (BS 3900: part F4. 1968). The humidity c b' 
conformed to US 3900: part F2, 1966 with a RH of 100 per cent and temperature 
cycle 43-48' C. I3otli scts of pancls were cxamined periodically during the test 
pcriod of 1.000 hours. Thc paints werc then strippcd, the panels derusted in 
Clark's solutionVor 5-10 minutcs, and tlie weight losses measured. 

The ckpcrimcnts wcrc carricd out by using aluminium Payne ci~ps of 10cm2 
area and 1.5~111 in liciglit. Each cup contained 511ll distilled water and was 
4enlcd by ~ h c  paint film. Thc cups wcre weighed, inverted, placed in a desiccator 
containing pliospliorus pentoxide, and kcpt i n  a constant tcnipcrature room at 
15 C. Tlie ci~ps were reweighed after 24 hours and the weight loss recorded. 
This wits I-epcatcd for scvcn dnys. By knowing tlie tliickness of tlie fil~iis, the 
specific pcrniatbility was calci~lntcd. This was expressed as nig of water passing 
through one cm' of lil~n of I m n ~  tliickness per day. Experiments were repeated 
in duplicate scts. 

O . Y J . , ~ ( V ~  pcri11ctrhili1.1- ntc.~r.srrrc~~~~ct~t.s 
A lxessurc-dilTcrc~itial mctliod similar to ASTM 1434-66 was used. Briefly, 
:I large chamber is isolated from a niucli smallcr chamber by means of the paint 
film tinder tcsl. The large chamber contains oxygen at a pressure of 10 or 5cm of 
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mercury and the small chamber is evacuated initially to 2 -.: I0 -%m of mercury. 
In operation, the oxygen permeates through the paint film into the smaller 
chamber where the pressure rise recorded in a small capillary is observed by a 
cathetometer. The working area of the paint film, the volume of the small 
chamber, the rate of pressure change (obtained from the slope of pressure change 
with time curve by experiment (see Fig. I), and the pressure difference are 

No. Paint film 

0.75 

a 
a 
m 
I - 
E 

0.55 
- 

W 
m 
4 
W 
a 
U z 
g0.35 
3 
ln 
ln 
W 
a 
a 

0.1 5 

--I - - . - - - - - - - 
I 1 Alkyd I5::!,PVC . .  . .  . . 

.- 

- 

- 

I I I I 
0 100 200 300 400 

TIME IN MIN. 

2 / Alkyd 3Sn< PYC . . . . . . 0.0125 ' 10.15 , 20 

Thickness 
in cni. 

- -  . . .  

0.0087 

4 Epoxylpolyamide 35"" PVC 0.0175 10.45 28 
I 

Pressure of Temp. 
0, applied (P) C 
cm (Hg) (average) 

. - . -- - - - 

10.1 1 21 

5 ' Chlorinated rubber 35:,, PVC . . 0.03 , i 5.0 23 

Fig. 1.  Pressure increase with time 

measured in order to calculate the permeability. The pcrmcab~lity coetlicienr, C'. 
is expressed as cm:' at STP cni thicknc~s cm' scc cm Hg. The formula u\ed 
in the calculation for permeubil~ty constant wn\ 

273 v / 5. P 
C - 

T P (1 r 76 

where V is thc volume of the vacuum chambcr. T is the tc~npcraturc in degrees 
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Absolute; P is the pressure on the higher pressure side of the cell; a is the area 
of the film, I is the thickness of the film. AP is the increase in pressure on the 
low pressure side of the cell in time t .  The results are reproducible in the range of 
rt 20 per cent. 

Corrosion o f  mil l  stcel c.akulrtcd.front o.uySm pc~rmeahility cocifJicient 
The atmospheric oxygen partial pressure is 15.2cm of Hg. The oxygen passing 
unit area of film (from oxygen permeability calculation) is: 

15.2 x C x t 
volume oxygen (cc) = - I 

where C is the permeability coefficient, t is the time in sec and I is the film 
thickness in cm. 

In the presence of water and oxygen, corrosion occurs according to the 
following equation: 

4Fe . I - -  30, - 1 .  2H,O --+ 2Fe,O,.H,O 

i.e. 2243 iron requires 6 7 , 2 0 0 ~ ~  of oxygen or Icc of oxygen = 3.3mg of Fe 

The theoretical amount of iron corroded on exposure was calculated from 
the expression: 

C :. t 
Fe(mg) - 15.2 '.: 3.3 v I 

and for 1,000 hours (the duration of the salt spray and humidity tests) 

-- . - 
1,000 :: 60 '-: 60 '.: 15.2 :.: 3.3 :.: C x t 

I mg of iron 

Knowing the thickness of the films on the painted metal and their oxygen 
permeability C. the rate of corrosion of mild steel could, therefore. be calculated 
as mg.cm 2. 

The weight of oxygen transmitted per year wits calculated from the permea- 
bility co-efficient for l cmZ film of 0. l mm thickness under a pressure gradient 
of 15.2cm of Hg. 

Results 
The average oxygcn permeability coellicient and specific water permeability 
were measured for various paint filnis and the resillts are shown in Table 2. 
Fig. I shows the change of pressure with time in the oxygen permeability 
appitratus for the pnint lilms studied. After a short time, a linear relationship 
was obtained with all the films. From this, the ritte of permeation was obtained 
and the permeability coeflicient calculated froni the formulae given above. 
Clilorinnted rubber pnint lilnis had the highest oxygen pernicability and the 
epoxy coal tar lilm the lowest (see Table 3). Little difference in ditYilsion of 
oxygen was obscrvcd nn.long ill kyd iron oxide lilnis of direrent pigment volumc 
concentration. 

It will be seen from the Table 2 that a large amount of water passed tliroilgh 
the epoxy polyamide pnint lilm conipnrcd with other films. However, its the 
PVC increased froni 15 to 35 per cent the permeability of tlic alkyd lilm to 



Oxygcn pcrtiicability 
Coellicient (PI 

''t 1 ( c ~ i ~ ~ ~  clli I ctii ~ C C  ctii (Hg)  ~ 10 
- - -  -- --.- -- 

I I 3.68 

Specific walcr 
permeability 

(mg.cm n i n i  day ) 
- - - -- - - - 

0.3372 

water also decreased. The lowest permeability to water was obtained for the 
epoxy/coal tar film. The ratlo of water permeability between the epoxy] 
polyaniide paint, chlorinated rubber paint, alkyd paint and epoxy/coal tar paint 
at 35 per cent PVC was of the order 5 : 3.5 : 2 : 1 .  

From the data in Table 2, the amount of oxygen and water passing through 
the films per year for 0.1 mm thick. cm -%was calculated and is given in Table 3. 
I t  is seen from the table that the amount of oxygen passing t l iro~~gh the film is 
very low compared with water. 

Trrl~lc, 3 

Paint mg of oxygen cni ' year I tiig ol' water cm yeat. 
No. I 

The results obtained from salt spray exposLlre and humidity cabinet tests 
for 1.000 hours are shown in Table 4.. Epoxy/polyarnide painted panels showed 
large blisters all over and the surface was also rusted. No blisters were observed 
in the case of the other paints (see Fig. 2), and the metal s ~ ~ r f r ~ c c  also remained 
bright. In the case of the alkyd paint (15 per cent PVC), a few scattered rust 
spots were seen on the surface. The weight loss was higher in the case of the 
epoxy/polyaniide paint than with other paints. The weight losses were calculated 
assuming that oxygen permeability was the rate controlling ft~clor, and those 
from the oxygen permeability data for the painted metal exposed in salt spray for 
1,000 liours are given in Table 4. These values are slightly higher than the 
observed weight losses. 
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Fig. 2. Painted panrls rxposrd ill s;tlt sprny li)r 1.000 I~ours 

No. Poiirl 

I .  Alkyd 15",, I'V<' 
2. Alkyd 35 :',, I'VC' 
3. Epouy/co;~l l;lr 
3. I:poxy:polyamiclu 3 5 " , ,  I'VC' 
5.  Chlol-inatccl ~.~~l>l>cr.  35 ",, I'V<' 
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The painted panels exposed in the humidity cabinet (Table 4) showed fine 
blisters all over the surface, except with coal tar/epoxy paint (see Fig. 3). The 
surface of the panels coated with epoxy/coal tar paint was bright. All the other 
painted panels were rusted. The calculated weight loss for the painted panels 
was lower than the observed value for all but the coal tarlepoxy paint. 

Discussion 

It is seen from the results that the epoxy/polyamide paint and the chlorinated 
rubber paint allowed more water and less oxygen to diffuse through them. 
The quantity of oxygen which diffused through all the films was much lowsr 
(see Table 3) than the amount of oxygen required for corrosion of bare mild 
steels as calculated by Maynel (i.e. 30mg.cm "ear I). This explains the resi~lts 
observed in the salt spray tests, where all the painted panels were in good 
condition and the steel after removing the paint was bright (see Fig. 2), but 
it cannot explain the observed corrosion undcr the epoxy/polyamide paint. 
A possible explanation may be that this film coi~ld have had ionogenic pro- 
perties, allowing the free diffusion of chloride ion, which resulted in attack of 
the steel. It has been shown by Mayne and Cherry1 that an epoxy/polyamide film 
with a pH below eight is positively charged and with a pH above this is negatively 
charged. 

All the painted panels exposed in the humidity cabinet (except the cpoxy/coal 
tar) showed more corrosion than would have been expected on the grounds of 
oxygen permeability. The most likely explanation is that the oxygen permeability 
measurements used for the calculations were made at 25"C, whilst the humidity 
cabinet tests were made at 42-48°C at which temperatures oxygen permeability 
might be expected to be higher. It may also be significant that the epoxylcoal tar 
paint was least permeable to water, which is the major influencing factor in the 
humidity cabinet. 

The electrochemical process of corrosion depends not only on the presence 
of water, but also on that of oxygen. The rate of corrosion will b: governed 
largely by the slower of the two diffusion processes. So the low diffusion of 
oxygen through the paint film explains the low rate of corrosion observed in the 
case of all the painted mild steel panels. 

Conclusion 

Permeation of oxygen and water through iron oxide pigmented paint films 
based on different vehicles was measured. The permeability to oxygen of all 
the films was much less than to water. The weight loss calculated from the 
oxygen permeability data for painted metal and the observed corrosion rate 
from the accelerated tests were in fairly good agreement. The low corrosion 
rate could be explained by the low permeability to oxygen of the films. 
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Formulation of fungus-resistant 
paints: VI. Addition of barium 
I 

metaborate 
By E. Hoffmann and A. Saracz 
Division of Building Research, Commonwealth Scientific and Industrial Research 
Organization, Melbourne, Australia 

S~immary 
The addition of barium metaborate (BMB) to latex and alkyd paints to make the coatings more 
resistant to the growth of fungus has been investigated. Panels coated with thesc paints werc 
exposed at  Lae, New Guinea, and assessed for fungus growth, and the stability of the BMB 
in the coatings was also determined. 
The BMB was quickly lost from latex paint films exposed to rain, and n o  worthwhile increase 
in mould resistance was observed. Paint films protected from rain may show a greater fi~ngus 
resistance than the blank, as in this case the BMB disappears only slowly. In interior applica- 
tion, a latex paint containing BMB shows increased fungus resistance. Rariuln metaborate is 
more stable in alkyd paint films than in latex paints and the growth of mould is consequently 
lower, even if the panels are exposed to rain. 

Keywords 
Properties, chnractc~ri.stics ur~rl 
conditions pritnurily n.ssociutc>rl 
with dried or curc~l filtlu 

fungus 

IIio/o~iccrl~v ocli11a r~gcvrt.s 
barium mctaboratc 
zinc oxide 

La mise au point des formules de peintures rgsistantes & 
v6g6tation myc6lienne 
6ime- Partie. L'addition du metaborate de baryum 
RPsurnd 
On a CtudiC I'emploi de mttaborate de baryunl (RMB) en pei~itures-Cmulsions ct en peintures 
alkydes pour augmenter leur resistance i vegetation myci'lienne. Des Cprouvettes revttues 
de ces peintures ont Cte exposCes a Lac, Nouvelle Guinee, la croissancc de vtgttation rnycelienne 
etait notbe, et la stabilite du BMB dans les revPten1ent.s Ctait cgalement detcrnii~ike. 
Le BMB se perdait rapidement a partir des feuils des pcintures-Cmulsions qui ktaient txposes 
a la pluie, et on n'a pas not& d'augnientation reellc en ce qui conccrnc la resistance 

la moisissure. Les feuils de peinture a I'abri de la pluic peuvent dkmontrer une resistance a la 
moisissure augmentee en comparaison de celle du blanc, ttant donne quc dans ce cas, le 
BMB ne disparait que lentement. ALIX applications I'interieure, une peinture-emulsion 
contenant du BMB demontre une resistance augnienttc h vCgCtation mycelienne. LC nietaborate 
de baryum est plus stable en feuils de pcinture alkyde qu'en pcintures-emulsions et par 
consequent la croissance dc moisissure cst plus faible, 111i.m~ oil Ics eprouvettcs so~it expostes 
a la pluie. 

Rezeptur fiir Pilzbestandige Anstrichfarben : 
VI. Zusatz von Bariummetaborat 
Zusammenfa.s.sung 
Der Zusatz von Bariumnielaborat (BMB) zu Latex- und Alkydliarzfarben unl diese 
widerstandsfahiger gegen das Anwachsen von Pilzen zu tilaclien, wurdc gcpriift. Mit solchen 
Farben gestrichene Tafeln wurden in Lac in Neu Guinea exponicrt, und das Ausmass des 
Pilzwachstums auf diesen bewertet. Die Bestiindigkcit des BMB in den Anstrichen wurde 
ebenfalls bestimmt. 



Das RMI3 wurdc scluicll von den1 Rcgc~i ausgcsctztcn Latcxfarbfilmcn vcrloren, und keine 
ncnnenswcrtc Vcrhcsscrirng hinsichtlich Pilzbcsliindigkcit hcobachtct. Filme, die vor Regen 
gescliiitzt waren, miigcn griisscrc Pilzbcstiindigkcit als die Blindprobe aufweiscn. da in diesem 
Fallc das HM R nut. langsl~rn vcrscliwindct. Hci Innenanstrich 7cigcn BM B entlialtendc Latcx- 
farhcn hc\scre I'il/bcstii~ldigkcit. In Filmen v o ~ i  Alkydliarzfarhcn ist B M B  bestiindiger als 
in Latexhrhcn. tlas PilLwaclisltrm ist infc>lgcdcsscn dnrauf gcringcr, sclbst wcnn die Tafeln 
dcm Regcn ausgcsctzt wcrden. 

M 3y'iXJlOCl~ 1106~113~lcll~(1 M C I ; I ~ O ~ I I O K I ~ C J I O I O  ~ L I I ~ M I I  M L b  K JI;IICKCHblM M ;IJIKMlIHblM KpaCKaM, 
.l.lH nOJlyLICllllfl IIOKl7bllllk ~ O J I C C  Y C I O ~ ' I C I B ~ I X  III7OTMB IIJlC'CL'tIM. ~ ; I ~ I C ' J I M  nOKpblTblC 3TMMH 
h-paeltaw11 Ilonecprantrct. i ~ c i c ~ n ~ ~ r o  a ~ ~ o c @ e p ~ . ~  R J;Ic'. D HOROU T ~ t ~ c e  M OUCHMEMnMCb c 
TOqh-li 317CtIMR p0Cra IlJlcCcIiM I1 TaKXc onpcl[cJlnnacb Y C T O ~ ~ I M B O C T ~  M 6 6  El ITOKpbITMRX. 
M 6 6  6 ~ 1 ~ ~ 1 7 0  Y1CpMB;IJIOCb I4 i JlLlleKCllhlX Kp;IC09tlblX IlJICHOK flOllBepXeHtlblX AC~~CTBIIW 
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Introduction 
Barium metabor:~tc (BMI3) lins bccn reconimended as an additivc to paint to 
increase its fungus rcsistanccl and, although i t  has been widely tcsted by the 
triide in Australia, there is no agreement as to its usefulness. Some paint 
technologists bclievc i t  to bc of value in latcx paints: otlicrs dispute this. A 
similar difTerencc of opinion exists, also, as to the etl'ectivencss of this additive 
in alkyd-based paints. 

This paper dcals with thc clTcct of barium metaborate on tlic mould resistance 
of latex and alkyd paints cxposed at L:Ic, New Guinea. In accordance with the 
general pattern of work being done at the Division of Building Research on 
fungus-resistant paints, tlic stability of the additive in the paint film was also 
euaniincd. 

Experiniental 
Anrr,st ical lt'orli 
Latex and alkyd cnamcl p;~ints LI, L3, L5, L7, GI and FI in Table I were 
brushed out on slicets ( 12in ; (>in) ol' polyctliylcnc terephthalate polyester 
film. which wcrc tlicn attached to asbestos cement pi~nels and exposed at Lae, 
New Guinea. The panels. wliicli had the paintcd film attached to both sides, 
were mounted at 45 and fi~cing 31" east of truc north. The films were analysed 
for boric acid by extracting the BMB froln thc paint film with acid, bringing 
tlic extract to a pH of 7. adding mannitol. and then titrating with standard N/10 
or N 100 sodium liydroxidc solution to the phenolphthalein end point. This 
siniple method of analysis is applicable only if there are no metallic salts (iron, 
zinc. lead, etc.) present in the coating. In these cases the extraction is best 
carried out with mannitol'. 



The results are sumn~arised in Figs. I and 2. 
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Fig. 1. Loss of barium metaborate from latex paints 
1. Paint L1, upper side 
2. Paint LI, under sidc 
3. Paint L5, upper side 
4. Paint L5, under side 
5. Paint L7, upper sidc 
6.  Paint L7, under side 

EXPOSURL. MONTHc, 

Fig. 2. Loss of barium metaborate from gloss and flat enamel paints 
1. Paint GI, upper side 
2. Paint GI, under side 
3. Paint FI, upper side 
4. Paint FI , under side 

Exposurc~ 
A separate set of asbestos cement panels painted will1 the latex and enamel 
paints and the corresponding blanks were exposed at Lac, New Guinea. The 
intensity and extent of mould growth was assessed at intervals of about three 
months. The results are sunimarised in Tables 2a and b and 3a and b. 
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Each panel was assessed by noting the percentage area C covcrcd by mould and by the 
panel is free of mould. 
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Each panel was assessed by noting the percentage arca C covered by moi~ld and by the colour intensity 
1 according to tlie scale 9 (black) . 0 (white). TI- - trace: I 0, C 100 means that the panel ib  

free of mould. 
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Each panel was assessed by noting the percentage arca C covcrcd hy l i io~~ld antl by the colo~ir intensity 
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free of nioi~ld. 

Discussion 
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Curves 1 and 2 in Fig. 1 show the loss of HMH from a paint film containing an 
initial concentration of 31.6 per cent B M  B. The loss from the upper side of the 
panel (curve 1) was very rapid, 90 per cent being lost in only 6 months. On 
the under side (curve 2) the loss was IIILICII smaller at only 52. per cent in 24 
months. The solubility of BMB in water is n b o ~ ~ t  0.2 per cent. and the losses 
are due to the leaching action of rain and dew. The loss of B M B  from the paint 
film was slower on the undersides of the panels where the leaching action of 
rain would not be as high. The relationship between loss of BMB and the 
growth of fungus on the paint film is borne out by the data in Table 23 and b. 
On the upper side of tlie panel, paint L2 (blank) stayed practically free of mould 
for 9 months. whereas paint L1 stayed free for only I2 rnon~l~s ,  ~ I I L I S  indicating 
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the small e%ct of BM €3. At the same time it can be noted that, after 30 months, 
the paint film which originally contained BMB (LI) s~~pported a stronger 
mould growth than the blank. This is ~~nderst;indable, since the loss of BMB 
from the film would produce microholes which probably allow nutriment for 
the mould to accumulate. 

On the under side of the panel (Table 2b) the paint ti1111 containing BMB 
(LI)  showed a mi~cli better performance than the blank (L2). It was free of 
mould for 18 nionths and then showed approximately 5 per cent of its surface 
covered by ~ n o ~ ~ l d  up to 35 months, and from then on a very weak mould growth 
occurred over thc whole surfr~cc. The blank was free of moi~ld or had only 
traces of it for 15 months. Weak mould growth was recorded over the whole 
panel for up to 30 months, and from then on the mould growth was much 
stronger than on paint LI. 

I t  has been proposcd that zinc oxide should be used with BMB to increase 
the fungus resistnnce. As the loss of BMB will scarcely be influenced by the 
zinc oxidc. i t  can be expected that paint L3 will behave on the upper side like 
:I paint containing only zinc oxide. As has been shown", the amount of zinc 
oxide in the paint film is fairly criticr~l and quantities of less than 14 vol per cent 
zinc oxide on total volunie solids (40 per cent by weight on total solids) are not 
sufficient to increase the fungus resistnnce. 

This conclusion is borne out by the observations summarised in Table 2a 
and b. Paint L3. containing zinc oxidc and BMB, stayed free of mould for only 
12 months on the upper side, whereas paint L4, containing zinc oxide as the only 
fungus-inhibiting pigment, stayed free of mould or showed only traces for 21 
months. In the Inter stages, L3 supported a considerably higher growth of 
mould than 1.4. 

On the i~nder side, L3 behaves similarly to LI. as in this case the BMB dis- 
appears mi~cli more slowly. 

The belinviour of coatings formi~lated to 25 per cent PVC is illustrated by 
paints L5 and L6. Curves 3 and 4 (Fig. 1 )  show that the loss of BMB from 
the upper and lower sides of the panels follows the general pattern of other 
latex paints. The data in  Tables 2a and b show that there is scarcely any difference 
in the performances of the two paints on the upper side, and that the paint 
containing BMB (L5) did not si~pport mould growth on the under side of the 
panel for 19 months. 

Paints L7 and LX were formulated to 35 per cent PVC with a different resin 
and also with calcium carbonate as un extender. The loss of BMB from L7 
is shown by curves 5 and 6 i n  Fig. I ,  and the mould resistance of the two paints 
is conipared in Tables 2n and b. On the upper side of panels the growth of 
mould was first recorded at 7 months for L8 and 9 months for L7, but very 
little mould growth was si~pported by either paint on the underside of panels. 
I t  has been found by the authors (unpublished data) that paints formulated 
with vinyl acetate copolymer and containing calciuni carbonate as extender 
showed an increased moi~ld resistance on the underside of panels. It is therefore 
likely that in this case the comparatively high m o ~ ~ l d  resistance was due to the 
presence of calcium carbonate. 
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The contradictory results obtained by the various investigators as to the 
effectiveness of BMB as a fungicide in latex paints seem to be due mainly to 
insufficient attention being given to the conditions of exposure of tlie paint 
film. If the test panels are at least partly protected from rain, the loss of BM B will 
be slow and an inhibiting effect will be observed, but if rain has access to the 
panels there will be little or no retardation of mould growth. This also explains 
the observation reported by some technologists that panel exposures do not 
always correlate with the behaviour of the tested paints applied to the exteriors 
of houses. In this case the difference is due to the amounts of rain or dew 
received by the test panels and by the house on whicli the paint is applied. If 
the panels are fully exposed to rain and the walls of the house are relatively 
protected, the fungus resistance of the paint on the house will be ~ i i ~ ~ c h  higher 
than that on tlie panels, and the converse will apply. 

The foregoing is a good illustration of the importance of carrying out an 
analysis for the stability of a fungicidal or fungistatic additive in a paint film. 
since this is the only way by which a rational interpretation of the observations 
is possible. 

Alkyd paints 
Two alkyd enamel formulations were tested, one a gloss tinish (GI,  G2) and 
the other flat (FI, F2). The curves in Fig. 2 show that the rate of loss of BMB 
from both formulations was much lower than from the latex paints. The data 
in Tables 3a and b show that paints containing BM B (GI ; FI) are more resistant 
to mould growth than the blanks (G2, F2), and that the growth of mould was 
less prolific on the lower sides of the panels. 

The appearance of mould growth on the gloss enamel paint after 21 months 
cannot be ascribed only to loss of additive, but it c o ~ ~ l d  be due to adaptation 
of the mould to conditions prevailing on the surface. If this is so, a wash with 
hypochlorite solution would kill the resistant mould species and the surface 
could be expected to become fungus-resistant again. 

Results of experiments with the gloss enamel paint on test panels are 
sufficiently encouraging to take the investigation a step further and to try gloss 
enamel paints containing BM B for exterior decoration on houses. The cheapest 
way to do this is to divide the walls of the h o ~ ~ s e  into vertical strips and apply 
the blank and the paint containing BMB to them in some suitable order, as 
described in a previous paper4. 

As already mentioned, opinions as to tlie effectiveness of BMB in alkyd 
paints are divided, and it may well be that the performance of BMB will vary 
with the type of alkyd used. To explain the comparative stability of BMB in 
alkyd paints it could be surmised that the hydroxyl groups in an alkyd resin 
form weak bonds with the borate ( i t  has been shown that BM B reacts with 
compounds containing hydroxyls" and this slows down the rate of leaching by 
water. 

Every alkyd has a digerent hydroxyl content and the distribution of the 
hydroxyl groups will also be characteristic for each resin, and it is therefore 
possible that the performance of alkyd-based paints will vary, some being more 
resistant than others. 
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Interior docoration with a IuIE.'~ paint 
A latex paint (D) containing 22.5 per cent by weight on total solids (14 vol 
per cent on total volume of solids) of B M B  was compared with a latex coating 
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(E) in which the BMB was replaced by calcium carbonate. Under interior 
conditions tlie loss of HMB by Icoching should be ~111i1ll. and paint D woilld be 
expected to show n higher fungus resistance than pnint E. The existing mould 
on the walls of a dye works was removed with hypochlorite solution and the 
two paints were applied in alternate strips, as shown in Fig. 3. This photograph 
was taken 18 nionths after the paints were applied, and it is evident that the 
paint formul:~ted with BMB has ;I less prolific growth of mould than the other. 
although it is not entirely free. How long the etTcct will last depends on the 
iimount of water vapour condensing on the wall. The BMB will eventually 
be leached out if condensation is high. 

Another possible source of loss of BMB s l i ~ i ~ l d  be mentioned. Solutions of 
BMB in water have a high pH value. and any solution forming on the surface 
by condensation and leaching must consequently react with the carbon dioxide 
of the air to form barium carbonate and boric acid. Boric acid is probably 
filngistatic. but has a higher solubility in water than BMB and can readily he 
removed by leaching. 

That this reaction occurs has k e n  proved with paint films exposed at Lae. 
where it was found that approximately 20 per cent of the total BMB had reacted 
to form barium carbonate on the ~ ~ p p e r  side of'the panel. 

On the other hand, extracts of alkyd paint films containing BMB show a 
pH of less thi111 8, 2nd reaction with carbon dioxide does not occur. The low 
pH value indicates that the BMB is not extracted as si~cli. The aqueous extract 
of a latex paint containing BMB contains b:lrium oxide and boric acid in the 
ratio of 1 :2.3, that is, tlie same as in a solution of the commercial product. 
The aqueous extract of an alkyd paint contains barium oxide and boric acid 
in the ratio 1 :3.4 to 1 :4. and it is very likely in this case that tlie BMB reacts with 
the acidic groups in  the alkyd, so that part of the bi~rium becomes fixed to the 
resin. 

Conclusions 
Barium metaborate does not increase the fungus resistance of latex paints if 
they are exposed to rain, which may remove the additive by leaching. The 
additive is Inore stable where the paint film is partly protected from rain, and 
fungus resistance is increased. 

The leaching of barium metaborate fro111 gloss alkyd paints is slow and the 
additive inhibits the growth of inoi~ld even when the pnint film is exposed to 
rain. 

Latex paints containing barium metaborate have n better resistance to fungus 
growth in interior applications. 

[ I ( i~c.c~i~' i~t l  15 I ~ i ~ i ~ c ~ t ~ i h c ~ r  IYfiY 
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Erratum 
I n  the paper by F. M .  Hccrtjcs antl J .  de Jong in the June issuc o f  the Journal. refer- 
cncc 10 was incorrect. This sho~~ld h;ivc been Kossen. N.W.F., Thesis, Delf't 1965. 
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Reactivity of titanium dioxide 
pigmented vinyl chloridelvinyl 
acetate copolymer surface 
coatings* 
By F. D. Robinson 

Laporte Industries Limited, Stallingborough, Lincs, 

Srit?iti~(rr.v 

There arc a number of surface coating systems which exhibit a lack of stability when pigmented 
with certain titanium dioxide pigments. One si1c11 system is based on vinyl chloride/vinyl 
acetate copolymers, particularly. acid moditied copolymers designed to give increased adhesion 
to clean ~iictal surfaces. 
Whilst titanium dioxide pigments are nornially regarded as inert materials, there are nioditica- 
tions to tlie surfaces of these pigments which nfkct the stability of such coatings. 
The instability is seen as an increase in the viscosity of tlie stored paint, leading to a full gelation 
in some instances. Even in the samples wliich retain a workable viscosity. but are more viscous 
than when lir.;t prepared, tlie adhesion of tlie points is adversely affected. 
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vinyl coating vinyl copolynicr resin anatase titanium dioxide 
rutile titanium dioxide 

La r6activit6 des revstements base des copolym&s de chlorure 
de vinylelac6tate de vinyle pigment6 avec le dioxyde de titane 

I 1  y a plusicurs systt'mcs dc revi.tenicnts qui cii'montrent un manque de stabilite en presence 
de certains types du pigment de dioxyde de titane. Un tcl systenie s'agit des copolynieres h 
base de clilorurc de vi~iylc/acCtatc tlc vinyle, surtout ceux qui sont modifies par acide pour 
assurer ilnc adherence augnienti.c aux surfr~ccs metalliques propres. 
Tandis que les pigments du dioxydc de titanc sont considkres en principe inerts, i l  y a des 
nioditications aux surfaces dc ccs pigments q i ~ i  peuvent influencer la stabilite de ces 
copoly nit'rcs. 
Le manque de stahilitk se revt'le conime une augnicntation dc la viscositt? de la peinture aprks 
une periode de stockagc, ct en certains cas unc gClation conipl6te. Meme lorsque les echantillons 
restent utilisables en dkpit de leur ktat visqueux, i l  y aura un cll'et adverse sur leur adherence. 

Reaktivitat von mit Titandioxid Pigmentierten An~trichmitteln~ 
die Vinylchlorid/Vinylazetat-Mischpolymere Enthalten 

Eine Anz~~lil  von Anstrichnlittelsystcme~l weisen. wenn mit gewissen Titandioxiden pigmentiert, 
Mangel an Stahilitiit nuf. Eincs dicscr Systcrnc basiert auf Vinylchlorid -Vinylaretat Kopoly- 
meren, bcsonders siii~rc~nodiliziertcn, welclie fiir den Zwcck verbessertcr Haftung auf reinen 
MetallflIichen vorgcschlagen wcrden. 

- - -  - - - ~p - -- 

*Presented to the Hull Section on 6 Octoher 1969. 
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Wiilircnd Titandioxidpigmentc norm~lerwcisc als inertc M:ttcrialicn gcltcn. gibt cs solclie niit 
Modifikationen der Pigmentobcrlliiclien, wclchc die Stahilitiit von Anstrichl',~rhen hecinflussen. 
Der Mangel and St;~bilitiit iii~ssert sich i m  Ansticg der Viskositiit dcr 1':lrhc bein1 Lagcrn. der 
scl~liesslich mitilntcr zur volligen (ielierilng I'iiliren kanji. 

Selbst hci Mustern, dcrcn Viskositiit sic als noch verarbcitbar crschcincn liisst. ohwohl hbhcr 
als n a c l ~  Anfertigiuig. kann cs sich licrau\stcilcn, class clic I l;~ftliiliigkcit dc.; Anstriclirnittel~ 
gelitten hat. 

Pe llo.111, 

M M ~ ~ T C R  pnn c ~ c r  c~ rlosepxllocl II~IX I IOK~LI I ~ i i  K O T O ~ L I C  II~ORBJIHIO I IICIIOCT;ITUK YCTORY II- 
BOCTM I I ~ M  nurMcII IMPOBBHMM IICKOTO~~IMII IIMI MCH I;IMM JIUYOKMCM I M I;IH;I. Outla M % .)TMX 

CMCTC'M OCHOBaHa Hi1 XJlOPMClOBWHMJIOBblX-BMHMJl~L1~T;III lblX COIIOJIMMCpaX, R Y;ICTHOCTII 
KMC~OTO-MOIIM(~)MLIM~OH~II IH~~X COIIOJIMML'~>;IX P;IC'IMr;ltiIlblX l l J lH  I lOJIY~IC'HIiR IIOBblllleHHOrO 
CUellnellMR C Y M C l b I M M  MC~~IJIJIIILIL'CKMMIl IlOl3epXtIOClHMCI. H TO HPCMfl K;IK JIRYOKHCHO- 

TMTiltlOBble I l M r M C l l  l bl 06b19110 ~~1CCM;ITPMU;IIOlCR KLIK 1IIICPI HbIL' Mi1 IC'PMilSlbl. BCC-KC: Cyme- 
CTBylOT MO~H(~)MK~IIII~M IIORCPXHOCI l2fi 31 MX IIIII MCHTOB KO I OPbIC HJlMHlO 1 Ila ~ C T O ~ Y M B O C T ~  

laKMX 11O~pblTMfi. 

Introduction 
Titanii~m dioxide pigments are reeardcd as inert. non-reactive surface coating 
raw materials. This statement is true for the m:~jority of products pigmented 
with titanii~m dioxide. covering a wide range of' industrial and decorative 
applications. There are, however, a limited ni~mber of coating systems, where it 
can be shown t h n t  some aspects of the modilici~tion of the pigment's s~~rface  
leads to instability. This instnbility is seen as iln increase in  the viscosity of the 
paint during storage. 

The author's technical service department ~lndertook a programnie to study 
the viscosity increases in undercoat formulations, which highlighted the contri- 
bution made to the viscosity increase due to modifications of the pigment 
surface. The instability in this case. however. was more a function of variations 
in the resin. Where non reactive resin batches were used, all modifications of 
the pigment surf:tce gave stable products. But. with a reactive resin batch, the 
different forms of t i t a n i ~ ~ ~ n  pigment conting gave n range of stabilities. The 
viscosity increases were a f~lnction of the type and the level of surface treatment. 
In the course of this study, i t  was denionstrated that, where reactivity occurred. 
it was accelerated by the presence of' moisture. The nioisture could be the 
amoLlnt on the pigment surfilce thnt is in equilibrium with the atniospheric 
moisture. or water as added to the fi)rniulntion. The sti~dy of a second example 
of reactivity in an ~lndercoat formularion bi~sed on n vinyl toluenated alkyd 
confirmed the part played by moisture. 111 all the cases where pigment medium 
reaction occurred, the addition of water increased the reaction rate. 

In any investigation involving viscosity increases. where titaniilni dioxide 
pigments are dispersed in a reactive non-aqueous surfilce coating medium. 
the role played by nioisturc is one of the first v:~rinbles to be considered. 
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Vinyl chloride 'vinyl acetate copolymer resins 
Non-aqueous solution coatings of vinyl chloride!vinyl acetate copolymer 
resins are neutral and non-oxidising. Films produced from these solutions are 
permanently thermoplastic. non toxic and chemically resistant. Their toughness 
and flexibility make them ideal polymers for a wide range of applications. 

The solution coatings may be applied by spraying, roller coating, dipping 
or brushing. They find general application in coatings for leather, concrete, 
tin sheeting, aluminium foils, and textile and paper finishes. They are also used 
in many special applications. 

Generally, the restrictions on the type of pigmentation are very slight, as 
long as the pigment gives the desired decorative quality, hiding power, and 
ultraviolet light protection for the vinyl resin. Restrictions are placed upon the 
types of pigment that niay be used with acid modified vinyl chloride/vinyl 
acetate copolymers. Special precautions must be taken to avoid the use of 
basic pigments which react to form a gel. Only neutral pigments :[re recom- 
mended in this area of application. Titaniuni d~oxide is classified as a neutral 
pigment in this type of formulation. 

The vinyl resins are supplied as a wide rangc of copolymcrs, differing in the 
vinyl chloride vinyl acetate ratio. and in the degree of polymerisation. The 
copolymers can be grouped into three distinct classes. 

Clrrss I 
In this class are the pure vinyl chloride vinyl acetate resins. The monomer 
ratio is varied over u limited range. Typical compositions are 85 per cent- 
95 per cent vinyl chloride. and 15 per cent-I0 per cent vinyl acetate. The resins 
are polymerised to give low, mediuni, or high molecular weight grades. Typical 
resins in this group are: 

Vinylite VY HH; VY H D; VY LF; VY NS. (Union Carbide Corporation). 
Vinnol H40; E 15'45 (Wacker Chemie). 

Cluss 11 
In this group are the partially hydrolysed copolymers. The hydroxyl groups 
present give a wider resin compatibility. increase the adhesion of the coating 
to metal substrates, and provide points 011 the resin chain at which cross-linking 
with melamine and urea formaldehyde resins can occur. 

In this group are the resins Vinylite VAGH and VAGD. 

C/rLs.s I11 
To increase the adhesion of vinyl solution resins to clean metal surfaces, a 
small proportion of a dibasic acid, generally maleic acid, is interpolymerised 
into the resin structure. The carboxylic acid groups so incorporated also serve 
as points of reactivity with cross-linking resins, and thus improve the chemical 
resistance of stoved films. 

The carboxyl groups react with basic pigments to give unstable paints. 
During storage, the viscosity of  the paints increases rapidly, leading to a full 
gelation in many cases. 
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Typical resins in this class are: 

Vinylite VMCC: VMCH. 
Vinnol El 5/45M. 

Experimental 
Coating formulations 
Vinyl solution coatings are soluble in ketones, certain esters and chlorinated 
hydrocarbons. A solvent solubility list is ilsually provided by the resin suppliers 
covering their ranges of resins. 

The main object of the testing programme was to investigate the role of 
titanium pigments, representing all the possible commercial modifications, 
with respect to the viscosity stability for all classes of the vinyl resins. For this 
purpose, a standard formulation was used throi~ghout the investigation. All 
the resins were pre-prepared as 16.7 per cent wiw solutions in a mixture of 
equal weights of ketone solvent and hydrocarbon diluent. Where different resin 
concentrations were prepared, these are specifically mentioned in the text. 

Resin solution 
Vinyl chloride/vinyl acetate resin l OOg 
Methyl isobutyl ketone 250g 
Toluene 250g 

Ball mill formulation 
All the pigment dispersions were prepared by ball milling the pigment with 
the copolymer solution for 16 hours. After milling, n plasticiser was added. 

Titanium pigment 
Copolymer solution 

50g ) ball mill for I 6 hours 
1 80g 

Add: dioctylphthalate 2% 

Storage conditions and vi.sco.sity mc.asurcment.s 
The paint samples were stored in a constant temperature room at 25°C. The 
viscosity measurements were made at room temperature, 21 "-23°C. 

Viscosity was measured on a 0-15 poise 1CI Rotothinner. The cans were 
opened for as short a time as possible to prevent evaporation of the more 
volatile solvent. Inevitably, some solvent was lost during the storage period. 
but the changes in viscosity resulting from this loss were small compared to the 
large viscosity changes which have been recorded. The effect of solvent loss 
is regarded as insignificant. 

Materials 
The effects of the variables listed below were studied. 

Copolym~rs: Vinyl chloride!vinyl acetate resin grades: Classes I,  I 1  and 111. 
Titanium pigments variables: Anatase pigment-no surface modification. 

Anatase pigment-inorganic hydrous oxide modified. Rutile pigment-no 
surface modification. Rutile pigment-inorganic hydrous oxide modified. 
Pigment concentration. Level of  inorganic hydrous oxide modification. Zinc- 
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containing pigments. Addition of zinc oxide to zinc free pigment. Rutile pigment 
-inorganic hydrous oxide with organic surface modification. 

Additivrs: Moisture. Organic additives. 

I I 1 I 
Results 
The results of the storage stability tests are plotted in graphical form. The 
scale of ordinates is the same for all the graphs, to facilitate comparison between 
pigments. It is considered that a system showing an increase in viscosity of less 
than 0.5 poise over a period of three months at 25"C, should be classified as non- 
reactive. This figure is a liberal estimate, based on the results for the unmodified 
anatase and rutile pigment grades. These pigments are regarded as non-reactive 
in vinyl solution coatings. 

In the initial stages of the programme, i t  was discovered that the effect of 
additional water in those systems containing "reactive resins" was highly signi- 
ficant. It was the practice to make additions of water to the paints at the milling 
stage when investigating the majority of the variables studied. The levels of 
water were 0.5 per cent. 1 per cent and 2 per cent by weight, calculated on the 
pigment content. The blank paints were prepared using commercially available 
pigments with a surface moisture content in equilibrium with the surroundings. 
Moisture contents in the range 0.2 per cent-0.6 per cent are typical of the 
determined values found for the pigments in Table 1 .  

Vinyl chloride,'vinyl accratc resin ~rackcs 
For the initial tests of the effect on storage stability of the various types of rcsin. 
the following were chosen from the three classifications. 

Class I  Vinylite VY LF-low molecular weight 
Vinylite VYHH-medium molecular weight 

Class 11 Vinylite VAGH-medium molecular weight ( OH groups present) 
Class I l l  Vinylite VMCH-medium molecular weight (-COOH groups 

present) 

T(ll,li. I 
C/u.~.~~flrotiotr of /ilt~triiittr dio.~i(/e pig~?letlr .vti~/ied 

Titanium Dioxide 1 Crystal 
1 form 

, . .. I - - -- 

Minimum 
TiO, 

content 
:4 

Surface treatment / Characteristics 
chemicals , 

Pigment A Rutilc , 93 
.. B Anatase 98.5 
.. C Rutile 1 98 
.. D Anatase 96 
.. E Rutile 91 
.. F Rutile 84 

. - .  

Al, Si, Zn 
Nil 
Nil 

Al, Si 
Al, Si, Zn 
Al, Si. Zn 

. . Ci Rutile 93 Al, Si. Zn 

.. H Rutile 93 1 Al. Si. Zn. organic 

.. I Rutile 93 ! Al, Si, Zn, organic 

. . .I Rutile ; Al. Si, Zn, organic 

.. K Rutile ' Al 

- . . - . . . 

General purpose 

Good dispersion 
Emulsion paint grade 
Emulsion paint grade. 

High opacity at high 
PVCs 

High opacity 
Premium quality 
Universal pigment 
Pre~nium quality 
Premium quality 



Pigmentation was with Pigment A. Paints were prepared with no water 
addition, and also with 0.5 per cent, I and 2 per cent added water as described 
above. The viscosity changes during storage over a period of six months were 
measured, ar,d arc recorded in Figs. 1 ,  2 and 3. 

Fig. 1 shows the stability data for the f o ~ ~ r  different resins where no water 
additions had been made to the paint. Vinylite resins VYLF, VYHH, and 
VAGH gave completely stable paint systems. Vinylitc VMCH gave a pro- 
gressive iccrease in viscosity rising to twice the initial viscosity in six months. 
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Fig. 1. Stability curves 
White Vinylite painrs 
T iO.  PVC 21 4: 

GEL ( 
$15 
- 
B 
[L 
W 

2 10 
I 

E 
B 
> c 
m 
0 
U 
cn 
> 0 

DAYS MONTHS 
Fig. 2. Stability curves: effect of moisture 

Resin: Vinylite Vagli 
Addition: water A ;  1 :  2'),, 
Pigment: rutile pigment A 
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Corinac is the new 

that makes ~ai$s 
chea~er add onaer 
last lna. 

Prove it for yourself! 

Performance of Corinac A in 
air-drying alkyd primer 

formulations showing the 
marked improvement obtained 

against the established 
anti-corrosive primer as shown 

in Panel A. Panel B has been 
coated with a primer containing 

Corinac A at a CrOa content of 
1.5% on total paint solids. 

Both panels have been 
exposed for 300 hours under 

the standard conditions of salt 
spray test (DEF. 1053 

method 24.) 

PANEL A PANEL B 



Corinac has been developed 
following seven years' intensive 
research and development effort 
at the Harrogate laboratoriesof 
the Associated Chemical 
Companies Division of 
Albright &Wilson Limited. 
Corinac has been designed 
for use as the sole corrosion 
inhibitor in a wide range of 
priming systems. Following 
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exposure testing, Corinac has 
been found to be particularly 
effective in air-drying 
formulations. Testing has shown 
that optimum corrosion 
performance in any given system 
is achieved by the incorporation 
of Corinac at a level equivalent 
to 1 to 2% CrO3 on total paint solids. 
Corinac offers the paint manufacturer 

Improved corrosion performance. 
Economies in raw material costs. 
Primers that can be effectively 
applied over clean and partially 
rusty steel. 
Primers that can be sprayed. 

The wide ranging evaluation 
programme instituted by ACC 
Division has demonstrated the 
technical and economic 
advantages of Corinac. 
Now prove it to yourself. 
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Where water was added to the paint. the beliuviour of tllc resills was signi- 
ricantly different. Vinylite VYLF and Vinylite VYHH gave stability time 
curves identical with the blank paints. 111 the case of the Vinylite VAGH resin, 
a nioisture increase had a small, but significant, effect on the stability, see 
Fig. 2. The acceleration of the reaction of the pigmented Vinylitc VMCH in 
the presence of water is demonstrated in Fig. 3. Quite clearly, wntcr makes a 
very positive contribution to instability. The 0.5 per ccnt addition has given 
a tenfold viscosity increase. The I and 2 per ccnt water additions have gelled 
the paint within three days. 

When examining the different resin modifications that are cornmcrcially 
available, only the ~naleic acid modilicd grade showed complete instability 
under the specific conditions. The reactivity of the Class 111 polymer is clearly 
denionstrated. No further work was undertaken with the Class I and Class I 1  
resins. 

x/X 

0 
NIL , 

* 
V tr 

* - 
vr 
> 0 I I I 1 I 1 1 1 1  

0 10 2 0  30 40 50 60 3 4 5 6 
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Fig. 3. Stability curves: effect of  moisture 
Resin: Vinylite V M C H  
Pignicnt: rutilc pigment A 
Addition: walcr !,: 1: 2",, 

Ti~atiirrni pi6qtnc~n/ ~,r/rirrhlc.v 
No11 ~nor/ificd: Fig. 4 and Fig. 5 indicate the stabilities of Pigments B and C 
i n  a Vinylite VMCH solution coating. Both of these pigments arc untreated 
grades, one having the anatase, and the other thc rutile, crystal form. Even 
in the presence of 2 per cent n~oisture, these systems have not increased signi- 
ficantly in viscosity. The pattern is consistent with the results from experiments 
with undercoat formulations. 

One point of interest is that there is no difference in reactivity between the 
zinc-free anatase pigment and the zinc-containing rutile pigment. The 
"reactivity" of zinc-containing titanium dioxide pigments is periodically cited 
in support of zinc-free products. There is no evidence in this system that the 
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DAY 5 MONTHS 

Fig. 4. Stability curves 
Pigment: anatase pigment H 
Resin: Vinylite VMCH 
Addition: water ? % and 2':i 
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inclusion of zinc has had any deleterious effect on the stability, when compared 
to unmodified titanium pigments. 

Mod(j7cd (inorganic o s i d ~ ~ . ~ ) :  Some important properties of titanium dioxide 
pigments are greatly improved by modifying the pigment's surface with inorganic 
oxides. Such properties as dispersibility, durability, colour i~nd  colour stability, 
and hiding power are significantly superior to those of the untreated types. The 
modifying oxides are mainly alumina and silica, as indicated in Table I .  

" 
- 

" " " - - a .  - " - - 
I 

- 
1 1 I I 

10 20  3 0  4 0  5 0  60 3 4 5 6 

t 
m e 
r" 
> 

2% H20 NIL, 0.5'10, 1% H20 

i: -tE-% ! - 
Oo 

I I I 
10 20  30 4 0  50 6 0  3 4 5 6 

DAYS MONTHS 
Fig. 5. Stability curves 

Pigment: rutile pignlent C 
Resin: Vinylite VMCH 
Addition: water y , , ;  1 76; 2:,, 
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Fig. 6 shows the stability of a modified anatase pigment. With no additional 
water the paint remained stable for six months. In the presence of 2 per cent 
moisture the paint gelled in 20 days. This result is similar to that shown in Fig. 3. 
for a treated rutile pigment. Irrespective of the crystal base form, the reaction is 
identical and must, therefore, stem from the surface modifying agent. 

Pigmcv~t concentration 
The effect of pigment concentration for Pigment A, in the absence of additional 
moisture, is shown in Fig. 7. The pigment volume concentration in the paints, 
calculated to include the solvent fraction, ranges from 1.1 per cent to 10.9 
per cent. The paint stability decreases with the increase in pigment content. 
In the presence of 1 per cent water, as shown in Fig. 8, the acceleration of the 
reactivity increases with titanium dioxide pigment content. The 2 per cent 
PVC level has produced only a sniall change in viscosity over the six month 
period, whereas increasing the PVC leads to an escalation in reactivity. Gelation 
occurs within the six month period studied, for PVC levels of 8.4 per cent and 
above. 

- 
0 

8 
u, 

Reaction must therefore be occurring between the inorganic surface treatment 
on the titanium dioxide pigment surface and the carboxyl groups of the vinyl 
solution polymer. The reaction is one involving three components. These are: 

vinyl copolymer with pendant reactive carboxyl groups, 

NIL 

inorganic oxide modification of the titanium pigment surface, 

- 
' Oo 

presence of moisture. 

I I I I I 

In the absence of any one of these parameters, the system remains completely 
stable. 

1 1 1 1  
10 20 30 40 50 60 3 4 5 6 

DAYS MONTHS 

Fig. 6. Stability curves 
Pigment: anatase pigment D 
Resin: Vinylite VMCH 
Addition: water 0% and 2% 
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Fig. 7. Stability curves 
Pigrncnt: ri~tilc pigment A 
(concentration series) 
Iiesin: Vinylitc VMCII 
Addition: nil 
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Fig. 8. Stability curvcs 
Pigment: rutilc pigmcnt A 
Resin: Vinylite VMCH 
Addition: water I ':;, 

Lovl i~ror~qmlic .surfuc*c rrputmrnt 
The total amo~lnt of inorganic si~rfilce treatment on titanium pigments 

which are comnlercially available ranges from I per cent-I0 per cent. Pigments 
A, E, F and G were selected to represent examples over this range. The high 
treatment levels arc designed to give the pign~ents improved performiince in 



rlqLleous based systems. and would not be recommended for use in vinyl coatings. 
By extending the total treatment range tested, the individual roles of h y d r o ~ ~ s  
alumina and liydrous silica, with respect to the reactivity, can be studied. 

Figs. 9 and 10 ind ia~tc  the increase in reactivity with increase in the total 
treatment level for the normal pi1i11ts (no moisturc addition), and for paints 
with 1 per cent moisture added, respectively. A plot of the percentage of hydrous 
silica. the percentage of hydrous alumina. and the percentage of total inorganic 
hydrous oxide content i~gainst tlic incrci~sc in viscosity of the paints after ten 
days' storage at 15 C is give11 in Fig. I I. The correlation between [lie hydrous 

TREATMFNT 
- -  - 

TREATMENT 
PIGMENT E 

4 5% 

t- 
TREATMENT 

V) 
PIGMFNT A 

8 3 5% 
TREATMENT 

v, B o0 55 1 n 2 0  30 40 50 60 3 4 5 6 FJIGME NT G 

DAYS MONTtiS 

Fig. 9. Stability curves 
I'igmcnl: rutilc. incscahinl: \ ~ ~ r l ' ; ~ c c  Irciltmcnl 
I<c.;in: Vinylilc VMC'I I 
Atidition: nil 

Fig. 10. Stability cirrves 
I'igmcnl: rutilc. increasing .;urhcc tI.catmcnr 
Kcsin: Vinylitc VMC'I I 
Atldilion: I ",, w;llcr 
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silica and the viscosity increase is linear. The relationship between the liydrous 
slumina and reactivity is not so significant. The total oxide curve is a conibina- 
tion of the effects of silica and alumina. 
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Fig. 11. Stability/surface treatment level 

Contribution oj'zincn ro tllc~ rc)crc8ti~~iLrs 
Customer reaction to the non-stability of vinyl solution coatings has, in the 
past, raised the possibility of the contribution of zinc being the element 
responsible for the lack of stability. Jt is generally considered that zinc-contain- 
ing pigments are more reactive that their zinc-free counterparts. 

It has already been demonstrated that, in the absence of surface modifications, 
the presence of zinc has no effect on the viscosity of the paint, see Fig. 5, rutile 
pigment C. The same stability was found for diff'erent non surface-treated rutile 
pigments, modified with zinc and non-modified. The amount of zinc present. 
expressed as ZnO, was in the range 0.5-1.0 per cent. 

When surface treatment is present, the effect of the zinc component is linked 
with other contributing factors. With silrface treatment in the presence or 
absence of zinc. provided the pigment is at its equilibrium surface moisture 
level-0.2-0.4 per cent moisture-then the systems are stable for long periods. 
(Fig. 12.) When moistilre is added, the pigment containing zinc is slightly more 
reactive than the zinc-free pigment. The additional reactivity directly attribut- 
able to zinc is significant, but very small, when compared to that prodi~ced by 
moisture, or the hydrous silica coating oxide. 

On the other hand, the inclusion of pigmentary White Seal zinc oxide, a5 
distinct from the zinc oxide calcined into the titanium dioxide pigment crystal. 
had a considerable effect on the viscosity increase. Table 2 gives the results 
of tests after three months. Where the paint has gelled during this time interval. 
the time to the gel stage is given in parenthesis. 
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Fig. 12. Stability curves 
Pigmcnt: riltilc, Zn modified i %n I'rcc 
Kcsin: Vinylitc VMCH 
Addition: water I 'i:,; 2 : , ,  

I'igment -- - 1 Dry 1 0 . 5 % H 2 0  .- 1 I>,,HrO 1 2 Y H . O  
I'ignicnt K (Zinc free) I I 0 .2 poise : : 0.3 p o i ~  1 ! 0.6 p o i r  / Gelled (28 

I 
I 
I 

I days) 

Pigmcnt K 0.3 ",: ZnO I Gcllcd ( 3  / Gcllcd (25 j Gellcd (36 1 months) i months) days) 

I'lgnicnt K 1.OU,, Z n 0  1 Gellcd (32 Gellcd (28 Gelled (12 Gelled (5 
dayb) 1 day?) day?) 1 days) 

Gelled ( I0 
days) 

Plgmcnt k 0.6",, Z n 0  

- - I - -  

- - - -- - -  --- ,  
Pigl~iel~t (i (0.87.; Zn)* : i 0.1 poise 1 1 1.5 poise 

i 

Gelled (2; , Gcllcd (45 1 Gclled (30 ' Gelled (6 
month\) j days) I days) I , days) 

I 

~- ~ 

I'sc-calcination addition. 

The table shows thc wide disparity in viscosity behaviour between the zinc 
oxide contents introduced into the system by the two different routes. In the 
case of the White Seal zinc oxide additions, all the paints have gelled within three 
~nonths. The reaction has bcen accelcratcd significantly by the presence of water. 

Ti l r~~i iunt  pigmcnls surfi~cc~ mocl~ficrl will1 o~ :~u l i i c  /rcJu/mcnt 
Apart fro111 inorganic hydrous oxide coatings, some titanium pigments are 
furthcr modified by the addition of an organic compound during the final stages 
of pigment processing. The additives are principally chosen from either aliphatic 
organic nmines, or from aliphatic organic polyols. 

Figs. 13 and 14 show examples of titanium pigments surface treated with an 
amine. Fig. 13 gives a direct comparison between pigment G ,  having no a~nine 
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treatment and pigment 1, having on its surface approximately 0.4 per cent 
amine. Even in the absence of moisture, the amine treatment has increased the 
reactivity when compared with the non amine-treated pigment. Inclusion of 
water, in the presence of the amine, has further increased the reactivity, gelling 
the paint within 20 days at all the three levels of water. The blank paint remained 
relatively stable throughout the six months, with the exception of the sample 
containing 2 per cent water. 

- ORGANIC AMlNE - BLANK 

DAYS MONTHS 

Fig. 13. Stability curves 
Pigments: rutilc G inorganic treatment 

rutile 1 inorganic 1 amine treatment 
Resin: Vinylite VMCH 
Addition: water : x,: 1 ';/,; 2% 

WATER ADDITION NIL 

PIGMENT DRIED AT 
110°C FOR 4 HOURS 

THE PAINTS CONTAINING 
AND 2% WATER GELLED 
16 HOUR BALL MILLING 

0.5%, 1% 
DURING THE 

8 1  , ; , I  
m 
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0 10 2 0  3 0  40 50 60 3 4 5 6 
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Fig. 14. Stability curves 
Pigment J :  rutile, inorganic and organic (aniine) treatment 
Resin: Vinylilc VMCH 

Addition: !, y,,: 1 %: 2":, watcr 
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Where the inorganic surface treatment contains a larger proportion of 
hydrous silica. as well as an amine treatment, as shown by pigment J in Fig. 14, 
the reactivity is such that the paints containing 0.5. 1 and 2 per cent moisture 
gelled during the 16 hour ball milling period. One paint was przpared from a dry 
sample of pigment. Even this sample gelled within five days. 

To confirm the effect of the amine on the viscosity increase, 1 per cent of 
triethanolamine was added to a paint showing poorer stability characteristics 
over a period of six months. This gave a rapid viscosity increase, to a gel stage 
within three-five days of paint making, as shown in Fig. 15. This indicates that 
the amine is reacting with the hydrous oxide pigment coating and the carboxylic 
resin groups in a similar manner to that obtained with the water addition. 

I PAINT CONTAINING l%TRIETHANOLAMINE 
AND 2% WATER GELLED DURING BALL 
MILLING 

DAYS MONTHS 

Fig. 15. Stability curves 
Pigmcnt: rutilc pigment K 
Resin: Vinylite VMCH 
Addition: I ": triethanolamine, a j:,,: 1 ::; 2% water 

The second main type of organic treatment and its efTect on paint stability is 
reproduced in Fig. 16. The organically treated pigment, in this case treated 
with a polyol has reduced the reactivity compared with that ofthe blank pigment. 
In all cases. with or without the addition o f  moisture, the paint stability is 
improved. This is in marked contrast to the results found for the amine treat- 
ment. 

Tlie increase in reactivity caused by water added to the system has been denions- 
trated throughout this investigation. Tlie reaction involves the COOH group 
in the resin, Iiydro~~s inorganic oxide at the pigment surface, and the presence 
of water. It is considered that the carboxyl group ionises in the presence of 
water and reacts with the pigment surface. This same ~nechanism is proposed 
when the water is replaccd by amine. I n  the case of the polyol treatment, where 
the reactivity is reduced, the organic molecule is regarded as a stabiliser. 



Fig. 16. Stability curvcs 
Pigments: rutile G -inorganic 1rcat1ncnt 

rutile H- inorganic and organic pol! ol 
liesin: Vinylite VMCI 1 
Addition: water 2,; 27,, 

The effect of other siniple organic niolecules containing a hydroxyl group 
was studied. Pigment A was chosen, and this pignient gave a measurable change 
in viscosity in the presence of water within two weeks. Fig. 17 shows the viscosity 
increases for simple alcoliol additions and for bifi~nctional and trifunctional 
alcollols. 

2 0  30  40 50 60 3 4 5 6 
DAYS MONTHS 

Fig. 17. Stability curvcs 
Pig~nent: rutile pigment A 
Resin: Vinylite VMCI-I 
Addition: alcohols; polyols 2;,, 

The simple alcohols do  not  affect the reaction rate and, in this respcct, behavc 
quite differently fro111 water. The reactivity with glycols decreases in the serieh 
from ethylene glycol to hexylerie glycol. The trifunctional glycerol is also reactive. 
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Ethylene glycol and glycerol arc similar to water and amine in that they accelerate 
the reaction. 

The addition of ~iialeic or citric acid has a pronounced effect on tlie reactivity. 
These results are shown in Figs. 18 and 19 respectively. Maleic acid, at 0.1 
and 0.2 per cent, increases the reaction rate in the presence of 1 per cent water. 
A t  0.4 and 0.8 per cent it decreases tlie reaction rate. 

Fig. 18. Stability curves 
Pigment: rutile pignic~il A 
liesin: Vinylite VMCH 
Addition: water 1 :/, maleic acid 

GEL ( 1 1 
I I 

/ I 

Fig. 19. Stability curves 
Pigment: rutile pigment A 
Resin: Vinylite VMCH 
Addition: water I :/, -! citric acid 
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Citric acid is an effective stabiliser. In the presence of 1 per cent of water 
the addition of 0.1 per cent citric acid, calculated on the pigment weight, has a 
significant stabilising action. At 0.4 per cent, the system remains completely 
stable over the six month period. 

The use of citric acid as a stabiliser will ensure long tern1 can stability in vinyl 
solution coatings requiring stabilisation, when certain titanium dioxide pigments 
are used in the pigmentation. 

Alternative acid-morlified polynlers 
Vinylite VMCC: is a low viscosity version of the Vinylite VMCH copolynier. 
Solution coatings made at the same resin concentration, 16.7 per cent solid 
resin content, are much more stable than VMCH paints (see Fig. 20). At 
increased resin solids of 23 per cent, which give the same initial paint viscosity 
as the systems based on Vinylite VMCH, reactivity develops and is similar to 
the latter resin. lncreasing the resin concentration, that is, increasing the number 
of reactive carboxyl groups in the system, increases the reactivity. 

GEL I 

DAYS MONTHS 

Fig. 20. Stability curves 
Pigment: rutile pigment A 
Resin: Vinylite VMCC 
Addition: water : ;/,; I I%,; 2:(, 

An alternative supplier of vinyl solution resins is Wacker Che~nie GmbH. 
Their grade Vinnol E15/45M contains interpolymerised maleic acid, and in 
this respect is similar to Vinylite VMCH. The manufacturing technique of the 
two suppliers is different. Union Carbide carry out a solution polymerisation. 
whereas Wacker Chemie employ an emulsion polymerisation technique. 
6.- 

Fig. 21 indicates the conlplete stability obtained when Vinnol E15/45M is 
pigmented with a reactive pigment in the presence of water. At both resin 
concentrations, 16.7 and 23 per cent, the viscosities remained completely stable 
throughout the six month period. The initial rise in the 23 per cent resin solid 
paints is accounted for by the solubility of this resin at the higher concentration. 
The resin solution itself was of high viscosity, and although apparently in 
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solution when used, did increase in viscosity in the can over the first few days of 
storage, owing to  more complete solution. 

GEL 1 

23 % 1 RESIN 
SOLIDS 

16.6% 
J RESIN 

SOLIDS 

DAYS MONTHS 

Fig. 21. Stability curves 
Pigment: rutilc pigment A 
Kcsin: Vinnol El 5/45 M 
Addition: 2;, water 

The stability of this resin, containing the same proportion of carboxylic 
groups as the VMCH resin, yet behaving completely din'erently in practice, can 
be reconciled by considering the dilrerence in manufactitring methods. Emulsion 
polymerisation will lead to a polymer of dilrerent distribution of molecular 
weight, with a different number of carboxyl groups per polymer unit. Also, the 
stabiliser additives required for an eniulsion polymerisation process will be 
retained in the final dry product, and could be released in solvent solution to 
terminate any reactivity between the carboxyl groups, water. and a hydrous oxide 
modified titanium pigment. 

Stability in the can is not the only property required from a solution vinyl 
coating. The selection of the resin, for overall adhesion and film integrity, must 
be balanced against the choice of a titanium pigment, for opacity, dispersibility, 
colour retention and durability. Interaction between the resin and the pigment 
should be at a minimum to  guarantee an acceptable material retaining after 
n~any  months of storage all the required characteristics that were designed into 
the formulation. A compromise may be necessary. The outline of reactivity 
presented here should enable forniulators to understand the individual roles of 
the pigment and the resins and the part that is played by trace additions. These 
additives niay be part of the formulation as in the case of a citric acid addition, 
or may occur accidentally, for example where the moisture contents of raw 
materials are above normal, owing to poor storage conditions. 

Concl~~sions 
It is shown that only one class of vinyl solution coating resins is reactive with 
certain surface modified titanium dioxide pigments. This resin class contains 
resins with interpolynierised maleic acid. 
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The method of manufacture of the maleic acid modified resins niay inf uence 
their reactivity, since one emulsion polymerised resin gave stable paints, whereas 
two solution polymerised resins produced "reactive" paints. 

Paint viscosity increases occur when three components are present: 
a reactive resin, 
a surface modified titanium dioxide pigment, particularly a pigment modilied 
with hydrous silica, 
moisture, amines, certain polyols. 

In the absence of any one of these components, the systems arc completely 
stable. 

The increase in viscosity on storage can be retarded, or, in some cases, 
prevented, by the addition of citric acid to the formulation. 

Non surface-modified anatase and rutile titanium pigments are non-reactive. 
even in the presence of added water. 

A correlation between the viscosity increase and the amount of hydrous silica 
in the inorganic hydrous oxide coating has been established. 

Zinc-free titanium dioxide pigments are intrinsically more stable than zinc- 
modified titanium pigments when their surfaces are modified with hydrous 
oxides. The reactivity attributable to the zinc modilication is small compared 
to that when hydrous silica and rnoisture are present. 

[Received 27 Novetr~hrr I969 

Next month's issue 
The Honorary Editor has accepted the following papers for publication and these 
are expected to appear in the September issue: 
"Instrumental measurement of colour" by J. Br>rc~sfc)rd. 
"Formulation of fungus-resistant paints. Part VII. Addition of metal 8-hydroxy 

quinolates" by E. Hofinnnn and A.  Snmcz. 
"Behaviour of polymeric coatings on steel during deep drawing" by A .  J. DlrX-c. ntrcl il. 

Gage. 
"A critical assessment of the precision of measurement associated with the use of the ICI 

pneumatic micro-indentor" by R. C. J. M0rri.s. 



Review 
TRADE DESCRII'~'~ONS-PROS~~C~CI~~~ONS, ENFORCEMENTS A N D  COMPLAINTS 

BY BOWES EGAN. London: LRS Publishers, 1970. Pp. 53 - 1 -  index (vi). Pricc 
£3 5s Od. 

This book, as its title iniplies, gives a comprehensive account of the prosccu- 
tions, enforcements and complaints that have arisen as a result of the Trade 
Descriptions Act 1968. It is divided into eleven chapters, each dealing with 
some aspect of the subject, such as the physical description of goods; packaging. 
advertising and catalogue descriptions; false and misleading pricing; weights 
and measures authorities, etc. 

It is of interest to note that only two instances have arisen with paint. One 
in which a paint was described as "white leadless," but in fact was just within 
the Ministry of Health limit of I per cent, and the other in which a material 
was described as "black undercoating," but was dark grey in colour. Admittedly. 
it was suitable as an undercoat for a black gloss paint. A prolonged controversy 
arose over the description of a mixture of white spirit and kerosene as a 
"turpentine substitute." 

The book makes interesting reading for the general reader and should be 
helpful to those concerned with the description or pricing of goods. The price 
appears high in relation to the size of the book, but its compilation has, 
obviously, required a great deal of investigation. 

S. R. IFINN 
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some 600 interviews with paint manufacturers, specifiers and users in the industrial 
field. 

The consuniption in various sectors will be assessed, and it is hoped to obtain a 
view of technical developnients in perspective. The study will also deal with the expecta- 
tions of users in ternis of commercial and technical services and the extent to which 
these are being met by existing suppliers. 

A new catalogue describing the electrostatic spraying process and illustrating the 
,4EG high production electrostatic paint spraying plant, has recently been prepared 
by Mechanical Coatings Limited, from whom copies are available on request. 

A new paraxylene plant, with a capacity of 140,000 tons per year, has been com- 
nlissioned at Wilton by ICI Limited, Heavy Organics Division. The plant, which is 
claimed to be the largest in the world, uses mixed xylenes feedstock from HOC Divi- 
sion's North Tees works, ancl operates by the ICI process for both the isomerisation 
of the feedstock, arid separation of the paraxylene. Whilst most of the paraxylene will 
be used for ICl's polyester production, a considerable proportion is available for sale 
externally. 

The Mond Division of ICI has recently issued a disc-guide for use in the selection 
of specialist paint systems to combat various problems in corrosion resistance. Seven 
different systems are given, and how each performs with respect to ten different criteria 
shown. 

Johnson Matthey Chemicals Limited has recently issued a booklet entitled "Analytical 
services," giving full details of the company'. facilities for elemental analysis of a wide 
range of niaterials. 

I t  has recently been annoi~nced that International Colloids Limited is marketing 
vacuum packed Texas channel blacks n~anufactured by the Sid Richardson Carbon 
Co., of the USA. International Colloids claini that there is a particular demand for 
grade MC-74, for use in high quality paints and printing inks. 

"Berk today" is the title of a booklet issued by Berk Limited in this, its centenary 
year. The booklet gives a detailed picture of the company's broad operations through- 
out the world; copies are available f ron~  Berk on request. 

The Du Pont Company is to build two new plants in the USA, it has recently been 
announced. A highly autoniated plant is being erected at  Linden, New Jersey, for the 
nianufacture of Luclox colloidal silica. The capacity of the plant is to be more than 
100.000 tons per year. and, ultiniately, it niay double the company's capacity for 
colloidal silica. 

The second plant. which, it is claimed, will be the world's biggest single integrated 
plant for the rnanuf~~cture of aniline, is at Beauniont, Texas, and is expected to come 
on stream ill  1972. 

In view of the increase in thc range of pigments and pigment dispersions 
now marketed by Badische Anilin- & Soda-Fabrik AG, this company has introduced 
a new. more rational, nonlenclature system, based on four digit numbers derived from 
the colorinictrical data of defined dyeings. Range names will be unchanged. A booklet 
describing the new system is now available. 
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BASF has also added four new products to its product ranges. Hc.liokror Blitc, 7/00 
is a new p-modification type, clainled to have clean shade and high transparency. 
particularly in cellulosic inks, and to have high colour strength in letterpress inks and 
paints. Two new phosphomolybdate lakes, Frrtrcrl Violet PM 6 / 1 0  N and filrr~rl G'I.L>~,II 
PM 8330, have been added to the F~rtrrrl range. E~rtlrj~1c.11 Wlrit~ X22 C.5 granules has 
been added to the Elrtlryleit range of pigment dispersio~is, and is reconiniended for- 
use in polyethylene or polypropylene film. 

Johnson Pump AB, of Sweden, has recently introduced a ncw centrifugal p ~ ~ t i l p  
specifically designed for the chemical industry. The internal parts of the pump arc 
made of heat resistant pvc, and the pump shaft can be supplied in acid resistant steel 
o r  titanium, or if required, a model in which the shaft is fitted with a pvc sleeve is 
available. 

The pump can be used with lnost corrosive niaterials. and provides an even, pulsa- 
tion-free flow. Two models are available, the C'6 being larger than the ('3. both ha\ i~ig 
capacities of up to 300 litres per minute and a ~naxiniutii pump pressure of  ?I psi. 

"Technical information sheet no. 14," fro111 Morris Ashby Limited, gives further 
information on the Molitr melamine tinting pastes introduced at OCCA 77. Tlic 
range now comprises four black pastes: 50M14 Hikrlr Coloiiv Clrritr~r~I BlcrcX, 50!M/K 
Merliimz Higlt Colouv Clrontre/ Blrick, 5lM-77 Stot~cl(rr(I C'olorir Clrmlrrcl Blli~li, and 
JIM50 Vegetable Titrtitrg Rlrrck; and three coloured pastes: 5lM44 Yc,llou- 0.rirk~. 
51 M45 Rcd Oxide, and 51 M46 Pl~tl~c~locyrr~~i~rr Blirc.. 

A new range of fungicidal paints which are completely non-poisonous to hurnan 
and animal life has been introduced by A. Leete & Co. Ltd. The Asipo range, which 
includes gloss and emulsion types, is said to prevent all types of lno~lld and fungi~s 
growth by an in situ reaction in the dry film. 

Blundell-Permoglaze Ltd. has recently announced that Titrrho.corc~, a synthetic resin 
based clear timber finish containing a U V  absorbing ingredient, is now available i n  
the UK. Originally marketed in Australia, Tinlhercotc has undergone extensive ex- 
posure testing at Hull to  ensure that its properties were equally applicable to U K  
conditions. As a result of these investigations, the colnpany is prepared to provide 
a written five year guarantee, by arrangement, in the case of suitably defined projects. 

Technical information sheets are available from Blundell-Pennoglaze. 
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The Honorary Officers were elected as follows: 
Honorary Secretary Mr  D. S. Newton 
Honorary Treasurer Mr A. W. Blenkinsop 
Honorary Editor M r  S. R. Finn 
Honorary Research and Devclopnicnt Officer Mr A. R. H. Tawn 

The report of tlie Auditors on thp scrutiny of the postal votes was received and it 
was announced that the following members had been elected to the Cou~icil for tlie years 
1969-7 1 : 

Mr I. C. R. Rews 
M r  R. N. Wheeler 
Mr H. C. Worsdall 

Votes of thanks to tlie retiring President, Council Melnbers and Honorary Officers were 
carried with acclamation and on behalf of the Association tlic President presented a gold 
watch to Mr  I. C. R. Bcws wlio was retiring after his terms of service as Honorary Editor and 
then Honorary Secretary of tlie Association, and a tapc recorder to Mr A. T. S. Rudram who 
was relinquishing his appointment as Honorary Research and Development OHicer, having 
arranged the programmes for the Association's Conferences in 1965, 1967 and 1969. 

The Annual Gencral Meeting concluded with tlie presentation of certificates to the first 
recipients of the Jordan Award and a report appears later under the Jordan Award Coniniittec's 
Report. 

Immediately following the terniination of tlic Annual General Mccting, the Extraordinary 
General Meeting (as reported in the opening paragraph) took place. 

Full details of the proceedings of the Annual General Mccting and tlic Extraordinary General 
Meeting, with photographs, are contained in tlie August 1969 issue of tlie Joi~r~rul. 

At its meeting in January, Council was pleased to institute a Comnicndation Award for tlie 
purpose of according recognition to menibers for outstanding and long scrvice to tlie Associa- 
tion, particularly at Scction level. The first recipient of tliis Award, which takes tlie form of an 
illuminated scroll, was M r  W. J. McWaters wlio had served as tlic Honorary Treasurer of the 
Bristol Section for over 20 years, and the presentation was made to Mr McWaters by Mr 
L. J. Brooke (Vice-President) a t  the Bristol Sec!ion's Dinner Dance in February. A report 
of this presentation, with photographs, appeared in the May issue of the Jorirtrril. 

A second Comniendation Award was approved hy Co~lncil at its meeting in October to the 
first recipient thereof overseas, namely M r  P. H. Hunt in recognition of his service to the 
Auckland Section. M r  Hunt received his scroll from M r  A. H. McEwan (Vice-President 
attached to the Wellington Section) at the Auckland Section's Ladies' Night in December. 
It  is hoped that an account of this function will appear in an early 1970 issue of the Jolirtl~I. 

As well as technical meetings, all Sections held social functions during the year and sonie 
arranged works visits. 

In conjunction with the Association's Technical Exhihition at Alexandra Palace in March, 
the London Section arranged its I:uropcan Liaison Lecture which, on tliis occasion, was 
given by Dr K. H. Frangen and entitled "Progress in elcctrodeposition in Europe." 

In September the Manclicstcr Scction licld a very s ~ ~ c c c s s f ~ ~ l  Syniposii~m on "Recent advances 
in water-borne coatings" during which 13 papers wcrc clelivered by lecturers fro~li tlie United 
Kingdorii and ovcrscas and which over threc hundred people attended. 

In Octobcr tlic first Symposiulii a r ran~cd  hy (1 Scction on "Training and managliient in the 
surface coatings industry" was licld in I3irniingham hy tlic Midlands Section and was attended 
by 100 people. 

The Trarisvaal Branch of tlic Soutli ATrioan Section, in collaboration with the Soutli African 
Paint Manufact~~rcrs' Association, occupied and m;tnncd ;I stand at the first So~ttli African 
Chemical Tndustries Exhibition held in Joliunneshurg in July. The obiect of thi4 was to en- 
courage tccluiical tm~ning and  to attract technic;~lly trained personnel to tlie paint industry. 
This was the tirst time that tliis Associ;~tion li:~tl particip:~lcd in an cxliihition in the Rcp~~blic, 
which was considcrcd particlllarly :~ppropri;~tc sincc 1909 was the twenty-first anniversary 
of the formation of tlic Sout 11 African Scction. 

The Ncw Zealantl Scctions again I~eld a succcssf~ll Convention in June at Wairakci. 



1970 (8) A N N U A I ,  KI.:I'ORT 717 
Arising from a suggestion niadc by the Scottish Scction Coninlittee. Council sougllt the 

views of other Scction Comniittccs in connection with thc provision of a Badge for Past 
Chairmen of Sections and, as a result of inforniatiorl rcceivcd, approved the adoption of such 
a Badge at its mccting in February. The design of a lapcl hadgc, with a brooch fitting, was 
duly acccptcd and it is hopcd that thcsc will bc available for prcsentation by Sections to their 
Past Chairmcn in thc carly part of 1970. 

On the evening of 1 October. Mcnihers of Council had the pleasure of rccciving seven Past 
Presidents, one Foundcr Menibcr and cight Past Honorary Olliccrs at the Reunion Dinner 
at Wax Chandlers' Hall. After Dinncr the Prcsidcnt gave thc custoniary review of the Associa- 
tion's activitics and followed this with a short liistory of the Tcnnant family, who founded and 
built up thc Scottish pigment nianufncturing company, Charles Tennant & Co. Limited. 
A full report and photograph appcarcd in the Deccniber issuc of the Jortrtrol. 

Council was saddcncd to learn of the deaths of two Past Presidents during the year; Mr 
J. A. Fromc Wilkinson (President 1932-34) and Mr W. E. Wornuni (President 1940-44), 
who died in February and April rcspcctively. Tlicsc members will be misscd at future Associa- 
tion functions, particularly the Past Prcsidcnts' Dinncr and i t  was as rcccntly as at  the Annual 
General Mccting at Scarborough in 1967 that Honorary Membership was accorded to the 
late M r  Wornum. Obituary noticcs appcarcd in thc April and July issues of tlie Jortrnol 
respectively. 

Another Honorary Mcmbcr who died in Fchruary was Mr A. H. Whittaker, who in 1933 
was the prime mover in tlic formation of the Scottish Section and rendered service to that 
Section in scveral capacities. An ohitirary noticc appeared in the April issuc of the Jorrrnal. 

The Prcsidcnt of the Birmingham Paint, Varnish and Lacqucr Club, Mr D. V. Woodtield, 
who had bccn a mcmbcr attached to the Midlands Scction of tlie Association for many ycars, 
died in office during thc ycar. An obituary notice appcared in the November issue of the 
Jortrnal. 

In October, M r  A. Z. Moltcni, a Pounder Mcmbcr of the Association, died. An obituary 
notice will appear in the Jorrrna/carly in 1970. 

From overseas, Council was sorry to lcarn of thc death, in August, of Mr F. G. Adams who 
did much towards the forniation of the original Australian Section of the Association and 
eventually served as Chairman of the New South Wales Section. Mr Adams' pioneering spirit 
was rnaintaincd by his work towards tlic formation of OCCA Australia. 

Dr  J. E. 0. Maync attcndcd a ~iiccting in May at Bad Ems of the Gescllschaft Dcutscher 
Chemiker Fach~ruppc Antrichstofk i ~ n d  Pignicnte and convcycd greetings from the Council. 
Also, the Chairman of the Bristol Scction, Mr J. R. Taylor, conveyed greetings froni the 
Council whcn giving a lecture to  thc Association Francaisc dcs Tcclinicicns des Peintirrcs 
et Vernis-llc dc France Scction. 

During thc year thc sccrctariat hnvc hccn pleased to help mcnibers whcn they visited the 
Association's oftice and of the members froni ovcrscas thcy wcrc particularly pleased. in May, 
Lo meet Mr D. M. D. Stewart, the tlicn incoming President of tlic Oil and Colour Chemists' 
Association Australia. 

The Council wishes to place on record its sinccrc appreciation of the outstanding scrvicc 
rendercd to the Association by the Director & Sccrctary, Mr R. H. Hamblin, and the members 
of his staff. 

Membership of the Association 
There wcrc 273 clcctions during thc ycar compared with 260 in 1968. The table shows tlie 

total strength of the Association as at 31 December 1969. 
Section Ortlitrciry A.s.sociate Hotror(rry Strrtl~trt T o t ~ l  

Bristol 75 22 . - 3 100 
Hull 7 1 8 2 8 1 
Irish 50 22 - 12 84 
London (including Southcrn 

Branch) 658 96 5 18 777 
Manchcstcr 303 58 I 25 447 
Midlands (inclirding Trcnt 

Vallcy l3ranch) 201 36 1 3 24 1 



Newcastle 
Scottish (including Eastern 

Branch) 
Thatlies Valley 
West Riding 
Auckland 
Wellington 
South African 
Gencral Overseas 

Total 1968 
Nct incrcasc/dect-case 

during 1969 

The Council 
During the calendar year the Counctl has met six times. the avcragc attendance hcing 21. 

All meetings wcrc hcld in London. 

Committees of the Council 
The Committees of Council !net as set forth below: 

Exhibition Committee - 7 

Finance Committee 7 - 
Jordan Award Committee I 
Liaison Commit tee I 
President's Advisory Comniittcc h 
Publications Committee I 
Working Party on Fducntion, Training and Qualification\ 2 

I~:.~/~ihiriotr Cbtin,~ittcc 
Chairman -Thc Honorary Treas~trcr, Mr A. W. Blznkinsop 

The Twenty-First Tecluiical Exllibition was held 24-28 March at Alexandra I'alacc, Lonrlon. 
N.22 and dcspite diRiculties caused by an industrial dispute involving a ban on overtime b! 
standfitters, the Exhibition opened on time. 

The denland for space by exhibitors was so great that the Exhibition Coninlittee, in a numbel. 
o f  cases, was forced to allocate less than the space requcstcd; ncvcrtheless the Exhibition 
covcrcd a larger floor area than any previous Exhibition. 

I t  was not possible to assess the total nilmber attending since the antrance feature (which 
incorporated clcctronic counters on previous occasions) was ciispcnscd with in order that all 
etl'ort could be channelled into work on the stands, but representatives from thirty- 
three overseas countries visited the Infc>rmaticln Uitrcau and cxl~ibitors cotnrnentcd on thc 
large incl-ease in thc number of overseas visitors. 

The Exhibition Luncheon was held at  the Savoy Hotel, London, WC2 on 24 March and 
was attended by 250 niembers, exhibitors and other guests. The Principal Guest on this occasion 
was Lord Kings Norton. In his address, the Prcsidcnt referred to important features in the 
prcccding year's activities of the Association, which covered the Fiftieth Anniversary of the 
Association and the tncrnorable Jubilee Cclchr:~tions. Mr Sowcrbutts also referred to the 
Working Partics set up to consider the future of the Association and to study the educational. 
1r;rining and qualification needs in relation to the Industrial Training Act and its implication> 
for thc industries served by the Association. 

Of the Exhibition, Mr Sowcrbutts reminded his audience that this was the last to be held 
at Alexandra Palace and on behalf of the Exhibition Conitnittee he thanked exhibitors for- 
thcir patience and forebearancc during the years which saw the dilTicultics of siting following 
a natural and inevitable growth which had carlicr proved too great for the Royal Horticultural 
Society's I-lalls. Mr Sowerbutts felt certain that the continuing support and co-operation of 
uxliibitors wo~tld help and successfully launch the Association's Exhibition in 1970 at Olympia. 



1970 (8) A N N U A I .  III iPORT 719 

Lord Kings Norton, in liis reply, was clearly in harmony with the Association's endeavours 
in the world of educntion and training and lie recounted his part in the evolution of degree 
lc\el awards for students of technical colleges who acllievcd the necessary standards. Lord 
Kings Norton was glad that tlic Association was alive to tlic merits of sandwich courses and 
hoped that the Working Party would look hard and long in tliat direction. 

On arriving at  Alexandra Palacc after the Luncheon, Lord Kings Norton pcrfornicd the 
oficial opcning cercmony and madc a tour of the stands acconipanicd by tlie Presidcnt, the 
Chair~iian of tlie Exhibition Committcc and the Director & Secretary. 

Tlic tlicnie of tlie Tccl~nical Education Stand on this occasion was "Polymer chemistry in 
paint" and once again it was statTed by representatives from technical colleges and the paint 
and printing ink industries. Parties of sixth form science students visited the Exhibition and 
before touring the stands were givcn an introductory talk by Mr G. H. Hutchinson on tlie 
iariety of scientific interests involvcd in the industry and tllc opportunity for careers. 

A rcvicw of the Exhibition appeared in the May issue of the Jorrrrml and the Exhibition 
Committcc is particulnrly gratcful to Mr J. A. L. Hawkcy (Past Cllairnlan of the London 
Section) who organiscd the reporting and collotcd t l ~ c  rcports and conilncnts received from 
a team of some 45 reporters. 

Fitiotrcc Cottrrriillec 
Chairrn;~n-Tlic Iionorary Trcasurcr, Mr A. W. Blcnkinsop 

During tlie year thc Finance Committcc has bcen following a policy of building up the 
Association's investments with a vicw to thc possible purchase of a building for tlie Associa- 
t ion '~ hcadquartcrs t~pon tlic expiration of the present lcase on Wax Chandlers' Hall at the 
end of 1972. Accordingly furthcr funds have been invested in equities and certain of the fixed 
interest stocks have heen redeemed and the money realiscd transferred to cquities. The result 
of the transfers from govcrnnicnt scci~ritics into eqi~itics was a small surplus of £229, which 
is shown on the Income and Expcnditi~re Account. For sonic years the Finance Con~niittec 
has been rccomniending to the Coi~ncil that tlic presentation of the Income and Expenditure 
Account to the n~enibcrs should he in a difl'crcnt format so as to show tlie apportion~ncnt of the 
administrative cxpcnscs hctwccn tlic various major activities of the Association and it is felt 
tliat nicmbcrs will appreciatc tlic dilTerent way in wl~ich tlic accounts arc set out this year. 
This shows rather more clearly the way in wliicl~ income is dcrived and tlie proportions in 
which it is cxpendcd on the various activities. 

It will hc sccn from the Balance Sheet tliat the holdings in government securities which 
tlie Association rctaincd at tlic cnd of the year stood at f 1,535 below their purchase price, 
whereas tlic market value of other qr~otcd invcstnlcnts held at  tlic cnd of 1969 showed an in- 
crcasc of £3,781 over thcir purcliasc price. 

As already mentioned in the Gcncral part of  the Annual Report, thc rcgistration of  the 
Association as a cllarity has confcrrcd si~bstantial financial bcncfits upon the Association, 
not only for tlie future, hut in enabling the Association to recovcr all the Selective Employment 
Tax paid since tlic inccption of this Tax in the Autumn of 1966. 

Jordorr A~vorrl Cotritrrillcc 
Chairnian-The 1-lonorary Rcscnrch and Devclopmc~it Oflicer, Mr  A. R. H. Tawn 

The Colnmittec appointed by Council to consider the applications received for the J o ~ d a n  
Award nict in April and decided to divide the prize eqilally bctwccn Mr M. J. B. Franklin 
for liis paper "The clTect of zeta potential on the optical properties of paint" published in 
tlie Junc 1968 issue of tlic Jorrrtrcll. and Mr R. J. King for a dissertation on "Efficient film 
forming from tlierrnosetting acrylic resins." As indicated in tlie general part of this Report, 
tlic Prcsidcnt prescntcd the ccrtificatcs and chcqucs for £50 cacli to Mr Franklin and Mr 
King at thc Annual Gcncral Meeting ir, Eastbournc or? 20 June. Details of the presentations 
tvitli pliotograplis, appeared in the Augilst issuc of the Jor~rricrl. 

Licrirotr Coriitriitlce 
Chairman-Thc Presidcnt 

011 the final evening at  the E:lstbourne Conference advantage was taken of the unique 
npportilnity afordcd by having the Prcsidcnts of all four socictics (Fkdkration d'Associations 
3e Tcclinicicns dcs Industries dcs Pcinturcs, Vcrnis, Eniaux ct Encrcs d'l~nprimcrie de 1'Europe 
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Continentale, Federation of Societies for Paint Technology, Federation of Scandinavian 
Paint and Varnish Technologists and Oil and Colour Chemists' Association) present to  hold 
a meeting of the Liaison Committee, a t  which matters of common interest were discussed. 

The Director and Secretary reported that the Oil and Colour Chemists' Association Australia 
would very much like to join the Liaison Committee, but that it was felt it would be better a t  
the present time for the Australian Association to  be informed of activities, visiting members, 
etc. through the Oil and Colour Chemists' Association. This idea had been discussed with 
M r  D. M. D. Stewart, the in-coming President of the Oil and Colour Chemists' Association 
Australia during his visit to  London and accepted by him. The other Presidents concurred 
with this and felt it would be a perfectly satisfactory arrangement. 

Other items discussed concerned the exchange of information in respect of functions and 
the possibility of visiting members presenting papers at  technical meetings, conventions, etc; 
the organisation of courses and the exchange of educational publications. 

Light Fastness Comniittee 
Chairman-Dr S. H. Bell 

Although n o  meetings of this Committee have been held during the period under review 
co-operation has been maintained with other committees in this field. 

President's Advisory Commitlee 
Chairman-The President 

It will be recalled that in the Report for 1968 reference was-made to the setting up of the 
President's Advisory Committee comprising the Honorary Oficcrs of the Association together 
with three Section Chairmen. Upon his election as President, Mr A. S. Fraser invited the 
Chairmen of the Manchester Section (Mr W. F. McDonnell), the Scottish Section (Mr J. 
Miller) and the Thames Valley Section (Mr K. R. W. Chitty) to serve on this Committee for 
the session 1969-70. 

Publications Committee 
Chairman-The Honorary Editor, Mr S. R. Finn 

At the Annual General Meeting in June, M r  A. R. 14. Tawn relinquished the position of 
Honorary Editor, which he had held since 1965. Council recorded its thanks to Mr Tawn for 
his work in the position, and Mr S. R. Finn was elected to take his place. 

During 1969, forty-five papers were published, compared with 43 in 1968. The large increase 
in the overall size of the Journal, to 1212 pages compared with 1062 pages in 1968, was matched 
by an increase in the number of pages covered by Transactions and Communications to 
750 (61.9 per cent) as against 638 pages (60.1 per cent) in 1968. 

The Committee was pleased to see the inclusion of papers from the Eastbourne Conference, 
as well as those from the Symposium organised by the South African Section and the results of 
the Hull Section's Co-operative Research Proiect. Papers from the Symposia organised by 
the ManChester and Midlands Sections arc in hand and, with papers from other saurces, have 
provided enough material for the Journal for a large part of 1970. 

An encouraging sign was the increase in the correspondence with the Honorary Editor 
published in the Journal, a total of sixteen items appearing in all. It is felt that this both reflects 
the interest in papers published and emphasises the importance of the Jorrrrral as an organ for 
dissemination and discussion of the latest developments in the science and technology of 
surface coatings. The Committee hopes to sec this trend continued in 1970. 

A total o r  twenty-five book reviews have appeared during the year and it is considered that 
these have been of an adequate standard. The Conlmittee wishes to thank all those members 
who have undertaken the work of reviewing. 

The Student Review section, introduced in 1968, contained eight papers in 1969, but n o  
further material is now in hand. This section is considered most worthwhile for younger 
personnel in the industries, and papers of a basic nature suitable for inclusion would be most 
welcome. 
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Survey of publisllcd papers: 
Sccfiorr 1967 1968 1969 

Bristol - 2 1 
Hull - 6 

- 1 
Irish - - 
London 7 4 6 
Manclicster 4 1 

- 
2 

Midlands 1 - 
Ncwcastle 2 1 - 
Ncw Zcaland - - 
Scottish 1 1 - 
South African - - 3 
Thames Valley - - - 
West Riding - 2 - 
Direct 
Unitcd Kingdom 8 11 9 
Ovcrscas 9 13 1-1 
Co~ifircnce 11 - 9 
Foilrrr~clntiorr Lectrtrc - 1 - - -- - - -- . - - -- - - 

46 43 45 
- . . . . . - . - - 

Tlic Resins, Drying Oils, Varnishes and Paints Rcport for 1968, reprinted frvm the Annual 
Reports of the Society for Chemical Industry, was published in November, and the authors 
liavc agrccd to prcparc the Rcport for 1969. 

The Committcc rcccivcd and approvcd a new vcrsion of the lcaflct "Notes for Authors, 
Rcvicwcrs, Rcportcrs and L,ecturcrs." In view of thc adoption of SI uni!s by many industries, 
this edition is to be considcrcd as an intcrim version, sincc the it~~pcnding metrication, and 
possible adoption of SI units, niiglit necessitate furthcr modification within the next two years. 

Thc second editions of Parts I and I1 of the Paint Technology Manu:lls were published in 
January. 

At the Council niccting in Novctiiber thc Honorary Editor felt bound to report that the 
manuscript of Patt VII of the Manuals ncededconsidcrable modification, and that it woi~ld 
not be ready for the puhlishcrs by tlic date originally anti:,ipated. Subsequently, a meeting 
was I~cld with Mr C. J. A. Taylor. Editor-in-Chief of the Manuals, at which a number of 
modifications wcrc agrccd, and a few sections Iiavc since bcen re-writtcn. It is hoped that the 
manuscript can bc submitted for publishing early in 1970. 

Salts of tlic remaining Volunlcs continuc satisfactorily, and it is now considered that tht, 
possibility of rc-printing Parts 111. IV and V1 will not arise in the near future. Stocks of Part 
V arc now low, and thc Committee is investigating the possibility of the revision and re- 
printing of this Volumc. 

Thc Conlniittcc rcccivcd an invitation from L)r J. S. Long, of the University of Southern 
Mississippi, to supply 11ut11ors for various subjects in Volume IV ("Formulation") 
of the "Treatise on protective coatings" wli~ch Dr  Long is editing in conjunction with Dr 
R. Myers of thc Paint Research Institute. Mcnibers had contributed to an earlicr Volume of 
the scrics, and the Comtnittcc is plcascd t~ notc that Mr A. R. El. Tawn. Mr R. H. E. Munn, 
Mr 1). M. Jamcs and Mr J. B. G. L.cwin liavc agrccd to writc chapters for Volumc 1V. 

T~,c/lrilricuI ~ ( / i ~ c ~ t i o ~ z  Corrl~~litl~'~' 
Chairman Dr H. W. Keenan 

It will bc rccallcd tliat in 1968 it was rcportcd tli;~t the Tecllnical Education Committee 
was being rctaincd with a mcmhcrship comprisi~lg only the I'rcsidcnt, Honorary Secretary, 
Honorary Editor and I)r H. W .  Kccnan until such tiiiic as tlic deliberations of thc Working 
Party 011 Education Tr;lining and Qualifications (of which Dr Kccnan is also Chairman) wcrc 
colilplctc. Mr C. J .  A. Taylnr, ns liditor-in-Chief of t11c Paint Technology Manuals, who was 
formerly a member of thc Tcchnicnl Education Comtnittec, is now serving as a member of 
the Publications Co~iitnittce and dctnils of the current position of the M~nuals  arc given in 
tlic report of that Committcc. 
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Tlle Association was represented on other organisations, as follows: 
Teclulical Training Hoard for the Printing Ink and Roller Making Industry: MI-. 

H. C. Worsdall and Dr C. H. Wisbey. 
Paint Apprenticeship Council: D r  H. W. Keenan and M r  G.  Copping. 
Paint Trade Benevolent Fund: M r  G .  Copping and Mr D. E. Roe. 
The Parliamentary and Scientific Committee: The President and the Director and Secretary. 
The British National Committee for Chemistry: Dr S. H. Bell. 
City and Guilds Advisory Comniittec NO. 9-Technology of Pigments. Paints Varnishes and 

Lacquers: Dr  J. G .  Gillan. 
East Ham Technical College Advisory Conlmittee: M r  R. M. W. W. Wilson. 
Association of Exhibition Organiscrs: The Dircctor and Sccrctary. 
Programme Liaison Co~limittee: T l ~ e  Honorary Programmes Officer of the London Section 

and the Dircctor and Secretary. 
The Paintniakers Association Training and Tcclmical Educatio~i Committee: Dr 14. W. Keenan 

and the Director and Secretary or the Honorary Secretary. 
Tlle Society of Dyers and Colourists Terms and Definitions Committee: Dr F. M. Smith 

and Dr  J .  Toole. 
The Society of Dyers and Colourists Rcview of Coloration Progress Committec: [)r 

F. M. Smith. 
The Colour Group (Great Britain): Mr R. Smith. 
The Britisl~ Colour Council Coloilr Institute Committee: Tlic Director and Sccrctary. 
Joint Society of Chemical Industry/Plastics Institute/lnstitution of the Rubbcr Industry 

Society of Dyers and Coloi~rists and Oil and Colour Cl~emists' Association Confcrcncc 
Conimittec: Tlle Honorary liesearcl~ and Dcvelopnicnt ORiccr and the Director nnd 
Secretary. 

Institution of Corrosion Teclmology Education Committee: M r  F. G.  Dunkley and the Hon. 
Secretary. 

British Standards Institution: 
PVC Pigments, Paints and Varnishes 

Industry Coniniittec Dr J. H. Harrison 
PVCI 1 Pigments Mr A. S. Lewis 
PVC/ 119 Hlack Pignicnts Mr J. S. Marsh 
PVC/1/1 1 Extenders Mr S. A. Ray 
PVC/l/l8 Zinc Dust Pigments Mr D. S. Newton 
PVC/3 Oils, Varnishes, Putty clc. Mr G. H. llutcliinson 
PVC/4 and PVC/4/ I Lac Dr B. S .  Gidvani 
PVC/6 Cement Paints Mr W. 0. Nutt 
PVC/8 Plastic Wood Mr V. P. Gellay 
PVC/ 10 Test Methods for Paints Mr A. N. McKelvie 
PVCjlS Water Paints and Distempers Mr  T. W. Wilkinsori 
PVC/ 16 Ready Mixed Paints Mr G. A. Newel1 
PVC/ 19 Bituniinous Paint Dr H. €3. Footner 
PVC/20 Calciuni Plumbate Priniing Paints Mr A. G. Walker 
PVC/23 Zinc Rich Paints Dr D. Atlierton 
PVC/24 Water Thinncd Priming Paints Mr J. E. Poolcy 
PVC/25 Organic Finishes for Alumini~lm 

Windows Dr J. B. Ley 
LG E/9 Artificial Daylight for Coloilr 

Matching Miss D. L. Tilleard 
C/17 Viscosity Miss D. L. Tilleard 
C/  1 7/2 Revision of BS. 188 (Drafiing) Miss D. L. Tilleard 
CHE/43 Test Sieves Mr M. J. F. Meason 
Ci-iEjSO Test Methods for Powder Properties Mr 1). S. Newton 
ClC/4 Solvents and Allied Products Dr L. A. O'Neill 
OFFA16 Glycerine Mr M. R. Mills 
OFFA17 Sanipling Oilsceds, Oils and Fats Mr M. I<. Mills 
OFFA112 Vegetable Oils Mr M. R. Mills 
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OFFA124 Analysis of Oilsceds, Oils and Fats Mr M. R. Mills 
ELE/16/53!0 Varnishes Mr J. McGowai 
ACE144 Aircraft Finishes Mr J. R. G .  Lewin 
BLCP/ 18 Code of Practice: Painting Mr P. J. Gay 
MI36 Artists' Materials Mr J. A. L. Hawkey 
R DE/25 Road Marking Conipounds Mr T. R. Bullett 
OC/20/4/ 1 3 Cllemistry and Cheniical 

Teclmology M r J. Orpwood 
Reports from the abovc rcprescntativcs may be seen by membcrs at  the Association's offices. 

The Association was also rcpresented on overseas organisations as follows: 
Natal Association of Scie~ltific and Teclmical Societies: Mr H. A. J. van der Mcrwe. 
Educational Administrative Coninlittee of the Natal Tcclmical College: M r  K. R. McDonald. 
New Zealand Paint Manufacturers' Association Technical Com~nittcc: Mr T. Whitfield and 

Mr G.  J. Juster. 
New Zealand Corrosion Association: Mr P. B. Hunt. 
New Zcaland Standards Association: Mr  T. Whitfield. 



Appendix 
Report of the Council in accordance with the Companies Act 1967. 

1. The Council presents herewith thc audited accounts of the Association for the year cndcd 
31 December 1969. 

2. Resl~l/s 
The rcsults for the year and the appropriation tliercof arc sct out in the Income and Ex- 
pcnditurc Accounts on pages 14-16. 

3. Principal Activities of file Associatiot~ 
The Association has continued in its work of furthering thc dcvelopmcnt of the scicnce and 
teclmology of the oil and colour industries. 

4. Changes in fired assets 
The movement in fixed assets during the ycar is sct out in thct:ible on pagc 15. There were 
no significant changes during the vcar. 

5 .  The Council 
The following were nlcmbers of Council a t  31 Deccmbcr 1969: 

A. S. Fraser 
F. Sowerbutts, BScTech 
D. S. Newton, AMCT, CGIA, FlnstCorrT 
A. W. Blenkinsop 
S. R. Finn, BSc, FRIC 
A R. H. Tawn, FRIC, FInstPct 
D. Atherton, BSc. PhD 
L. J. Brooke 
K. M. Engelbert 
A. H. McEwan 
W. J. Mcwaters 

cleckd 20 Junc 1969 

clectcd 20 June 1969 
elected 20 Junc 1969 

H. Meycr, MSc 
H. A. Ham~ton .  BSc. PhD 
T. A.  anf field, RSC, PIID. DIC, ARCS, FRlC 
A. E. Clnxton. BSc. ARCS 
1; S. ~ ~ o l l ,  BSC ' 

I. C. R. Bews. BSc. ARIC 
K. N. WIIC~I&, HA, A R K  
H. C. Worsdall 
J. R. Taylor, BSc, FRlC 
E. A. Brown 
S. McWade 
J. E. Poolev. BSc. ARIC 
W. F. Mc~onncl i ,  FRIC, AMHLM 
D. J. Morris 
D. H. Tate 
J. Miller 
K. R. W. Chitty 
L. J. Watkinson. MSc. PhD. ARIC 
N. F. Lythgoe 
W. A. Graineer 
J. ~ o o k c - ~ i & y  
F. M. Smith. HSc. PhD. ARIC 
R. F. Hill, &c, ARIC, ACT, API 
A. A. Ducll, A R K  
D. Rowlcy 
R. Jacob, BSc 
Mrs K. Driver 
P. A. Drnpcr 
T. W. Slinn 
G. J. Justcr 

clectcd 20 June 1969 

elcctcd 18 April 1969 

clcctcd 2 Oct. 1969 

clectcd 1 April 1969 
clcctcd 18 April 1969 
clcctcd 24 April 1969 

clectcd 25 April 1969 
clcctcd 3 Apri! 1969 
clcctcd I1 April 1969 
clectcd 9 April 1969 
clcctcd 22April 1969 
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A. Lowe, MSc, PhD elected 27 Nov. 1969 
G. Willison, FRIC elected 20 June 1969 

In addition the following were tncnlbers of Council a t  I January 1969 and served during the 
year; the date shown after each name denotcs when service on Council terminated: 
P. J. Gay, BSc (20 June 1969) 
S. G.  Tinsley, BA, BSc, FRlC (20 June 1969) 
A. T. S. Rudram (20 June 1969) 
F. Cooper, BSc (20 June 1969) 
J. Smethurst, AMCT (20 June 1969) 
J .  A. L. Hawkey (20 June 1969) 
P. Birrell, BSc, FRlC (1 1 April 1969) 
E. A. Armstrong, AMBIM (1 April 1969) 
R. Adam (18 April 1969) 
G. Y. Blomeley (18 April 1969) 
D. J. Silsby (25 April 1969) 
D. M. James, BSc, FRlC (3 April 1969) 
J. A. Willey, BSc, ARlC (2 Oct. 1969) 
A. G. Holt (9 April 1969) 
L. H. Silver (22 April 1969) 

6. Audilol:~ 
The auditors, Cooper Brothers & Co., will continue in office in accordance with Section 

159(2) of the Companies Act. 1948. 

By Order of the Council 
ROBERT HAMBLIN 

Director and Secretary. 
1 Jotiftar.v 1970. 
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INCOME & EXPENDITURE ACCOUNT FOR THE YEAR t N D t D  31 DECEMBER 1969 

I l.lili!l 
12.i 
SSS 

L', I/IS 
- 

f f  
INCOME 

Membership and general incon~e 
Subscriptions . . . . . .  14,698 
Entrance Fees . . . . . .  142 
Sundry puhlications . . . .  1,04/1 
Investnient income (gross) . . 2,701 
Surplus on sale of investments 220 
Refund 0fS.E.T. for prior years 1,104 
I)ilferences on exchange and 

ilevaluation . . . . . .  - 
Profit on sale of furniture . . - 

-- 20.010 

Journal receipts 
l , S  Atlvertising . . . . . .  13.026 
!l.:i!lll Sales .. 10.29 5 
I,fii/i Capitation lkes O~.C.A ~ u s t r o i i i  1,961 

. . . . . .  ., - I l l  Reprints 1,253 
.,,l/il- - 26,232 

J;j,?i 1 Ilxliihition receipts 

EXPENDITURE 
Mcmlwrrliip and general expenses 

Ailministration expenses (Note 
4)  . . . . . . . .  7.844 

Journal . . . . . . . .  8,855 
Postage,,printing and stationery 4,052 
Publicat~ons . . . . . .  1,028 
Section expenditure(Note J) . . 1,447 
Past Presitlents Dinner . . 230 
United Kingdom taxation . . 686 
Provision Ibr Paint Technology 

Manuals . . . . . .  100 
Eastbourne Conrerencc . . 247 
Rccruitnient circular . . . .  170 
Deficit on South African 

Convention . . . . . .  - 
History o r  Association and 

Register of Members . . - 
50tli Anniversary celebrations - 
General expenses . . . .  1.894 

----- 26.57 1 

Journal expenses 
Administration expenses (Nolc 

4) . . . . . . . .  7.844 
Pr~nting :~ntl publication . . 10,821 
Reprint? . . . . . .  928 
Posta:xe and stationcry . . 1.755 
Provision for b;ltl debts . . 180 
(iencral expenses . . . .  473 

- 22.00 1 

Exhibition expenses 
Direct exnenscs . . . .  23.100 
~dminist;ation enpenws (Note ' 

4) . . . . . . . .  7,844 
General expenses . . . .  473 

- 3 1.507 

Surplus Tor llic ycnr 
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NOTES ON THE ACCOUNTS 

I .  Fixed As.~cts 
cost 

At 31 December 1968 . . . . . . .  
. . . . . . . . . . .  Additions 

Lcss Disposals 

Dcprcriatior~ 
. . . . . . .  At 31 December I068 

Charged to Income and Expenditure Account . 

JOCCA 

, 0 ? 6  
. . . . . . . . . . . . . . . . . . . .  Less Disposals 64 -- 4,962 

. . . . . .  Net book value at 31 December I069 

2. Foreig~t Currc t~r i t *~  
(a) Foreign currencies and liabilities Ilsve been converted at tlie I'ollowing ratcs: 

New Zealand $2.1425 
South Aliica Rands 1.714 

(b) Overseas sa t ion expenditure has been converted to stelling at tlie above rates. 
(c) The basis of conversion of New Zealand and Soutl~ African membership subscriptions is the sterling rate 

o f f 5  5s Od per lull member and f l Is Od per student member. lintrance fees have been converted at 10s 
per member. 

3. The Ethel Behrens Fund and the Jordon Award Fund have not heen incorporateil in the Association's Income 
and Expenditure Account and Balance Sheet but Iiave been shown ;is separate accounts. When the Association 
was registered as  a charity in July l9hY. the Ethel Behrens Fund wits not accepted Ibr charitable status and, as 
a consequence. the tax on investment interest is now shown on this account instead ol'the maln account. 

4. Admini.sfrark>tt Expenses 
Administration expenses have heen equally apportioned between the three nuin Iieadinps of expenditure in 

the Income and Expenditure Account on the basis ol'st;~ll'timc involved. These expenses are: 

1908 
f f 

:6,30R Salaries . . . . . . . . . . . . . . . . . . . . . . . .  17,347 
77V Tempo~ary stall' . . . . . . . . . . . . . . . . . . . . . .  69 2 
C5.J Welfare . . . . . . . . . . . . . . . . . . . . . . . .  657 

4,175 Rent, rates. lighting, telephone . . . . . . . . . . . . . . . . . .  3,918 
145 Audit fee . . . . . . . . . . . . . . . . . . . . . . . .  263 

81) I'rovision for dilapidations . . . . . . . . . . . . . . . . . . . .  100 
558 Provision for depreciation . . . . . . . . . . . . . . . . . . . .  555 - -- 

£22,687 £23,532 
-d - 

The charge to each heading is thererore f7.844 (I968 f7.562). 

5. Section Expendifurc 
The section expenditure is as follows: 

Rristol . . . . . . . .  
Hull . . . . . . . .  
Irish . . . . . . . .  
London . . 

(Southern Bianch £44) 
Manchester . . . . . .  
Midlands . . 

(Trent Valley ~ r a n c i i  EX 1 )' ' 
Newcastle . . . . . .  
Scottish . . 

(Eastern ~r:;l;cli ~ 6 j j  
Thames Vallev . . . .  

! I 3  West Riding . . . . . . . . . . . . . . . . . . . . . .  66 
134 Auckland . . . . . . . . . . . . . . . . . . . . . . . .  82 
77 Wellington . . . . . . . . . . . . . . . . . . . . . . . .  114 

1 2  South Africa . . . . . . . . . . . . . . . . . . . . . . . .  9 5 
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Ethel Behrens Fund 

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31 DECEMBER 1969 

E.v/x,~i~/itr~ri* E 
S.L.F. Congress--Travelling expenses . . - 
President's Travelling expenses in 

Australia . . . . . . . .  - 
Tax on Investment Interest . . . .  28 
Surplus Ihr year . . . . . . . .  107 

I!I/iS 

f Ittrr~mr f 
I::.; Intcrcst on lnvestlnent (Gross) .. 135 
:,\A I)eficit for Ycar . . . . . . . .  - 

-- 
f I:'.? 

BALANCE SHEET as at 3 1 December 1969 

f l.i~r/~iliticv 

:'.llL' Accumulatecl Fund . . . .  
- .4dd Surplus . . . . . .  

224 Creditor . . . . . . . .  - 
f:.f;/;l; - 

A.rsc.1.v E 
Hritish Ciovcrnment Securities at cost . . 2,442 

. . . . . .  H;ll;c!lce Bankers 107 

Jordan Award Fund 

INCOME & EXPENDlTURE ACCOUNT FOR THE YEAR ENIIED 31 DECEMBER 1969 

f E.vp~trclilrrr~ f 
- Awards . . . . . . . . . .  100 

. . . . . .  - Illuminated Addresses 5 
1;s Surplus for Year . . . . . . . .  - - - 

f1i.j f 105 
L- -- 

l!u;,s 

f 11icotnr £ 

/i.i Interest on Investments (Gross) . . 66 
- Deficit Tor Year . . . . . .  39 

BALANCE SHEET as at 3 1 December 1969 

I!jG,S 

f LictDi1iric.r f 
I , I2 . \  Accuniulated Fund . . . .  . 1.128 
- LCJJ Deficit lor year . . 39 - -- 

I!ll;S 

f A.>scts f 

1,1100 British Government Securitieh at c o ~ t  . . 1.000 
I t ' s  Balancc at Rankcrs . . . . . .  89 - - 

EI.12S f 1.089 -- - - 



Proceedings of the 
Annual General Meeting 
The Eighth Annual General Meeting of the Incorporated Association was held on 21 May 
1970 at 5.30 p.m. at the Ballerup Hall, East Kilbride, Lanarkshire, with the President (Mr 
A. S. Fraser) in  the Chair. 

The  notice convening the meeting was read. 

Apologies 
Apologies f o r  absence were received f r o m  Mr L. J. Brooke, Mr F. Cooper, Dr H. A .  
Hampton,  Mr G. H. Hutchinson, Mr I. S. M o l l ,  MI- L. H. Silver, M r  L. J. Sim. MI- 
F. Sowerbutts a n d  Mr R .  N. Wheeler. 

Minutes 
The President asked the meeting t o  take as read the Minutes of  the Seventh A n n ~ l a I  
General Meet ing a n d  the Ext raord inary General Meet ing held o n  20 June 1969, as 
pr in ted and  circulated in JOCCA pp. 767-774 inclusive, August 1969. There being n o  
comments the adopt ion o f  the Minutes was p u t  t o  the Meet ing and carr ied 
unanimously. T h e  President then signed the Minutes. 

Report of the Auditors to the Members 
The Report o f  the Audi tors  t o  the Mentbers was read. 

h l r  A. W. Blenkinsop--President Designate 

730 

Mr F. Cooper Hon. Treasurer 
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Annual Report of the Council for 1969 
Mr D. S. Newton (Honorary Secretary) moved the adoption of the Annual Report 
of the Council and the Statenient of Accounts for 1969. 

Mr A. W. Blenkinsop (Honorary Treasurer) seconded the adoption of the Annual 
Report of the Council and Statenient of Accounts for 1969. 

The Chairman asked if any member wished to comment on the Annual Report 
of the Council and the Statenient of Accounts. 

Mr W. F. McDonnell asked three short questions concerning the possibility of the 
Association purchasing a property on the expiration of the lease on the present offices, 
the surplus achieved by the Manchester Section in 1969, and the present position 
resulting from the deliberations of the Working Party on Education Training and 
Qualifications. Thc Director & Secretary gave replies to these points to the satisfaction 
of Mr McDonnell. 

There being no further comments or questions on the Annual Report of the Council 
rind Statement of Accounts, these werc formally adopted by the meeting. 

Appointment of President Designate 
The President stated that, as indicated on the Agenda, Mr A. W. Blenkinsop (Honorary 
Treasurer) had been appointed by Council ( in  accordance with Article 65(A)) as 
President Designate of the Association for the forthcoming session. 

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

( ( I )  Vice-Presidents utho have not been President: 
( i )  Mr A. H .  McEwan 
( i i )  Mr W. .I. McWaters 
( i i i )  Mr I .  S. Moll 
( i v )  Mr C. H. Morris 
( v )  Mr F. Schollick 
( I* ; )  Mr L. H.  Silver 

( 1 7 )  Vice-President who has been President: 
Dr S. H. Rell 

Election of Honorary Officers of the Association 
I t  \+as unaniniously agreed to elect the Honorary Officers as follows: 

Honorary Secretary . . . . . . . , . . Mr D. S. Newton 
Honorary Treasurer . . . . . . . . . . Mr F. Cooper 
Honorary Editor . . . . . . . , . . Mr S. R. Finn 
Honorary Research and Development Officer . . Mr A. R. H. Tawn 

Appointment of Honorary Members 
The President stated that Council was pleased to confer Honorary Menibership of 
the Association on two Past Presidents, Dr H. A. Halnpton and Mr F. Sowerbutts, 
but unfortunately neither of these Members was able to attend this meeting to receive 
their Scrolls of Honorary Membership. Dr Han~pton's health would not permit him 
to niake tlic long journey from Hampshire to East Kilbride, and Mr Sowerbutts was 
unable to leave his wife who had, the day before the meeting, returned home after 
undergoing a major operation in the London Clinic. 
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Mr Fraser took the opportunity, however, of reading to the meeting the citation 
in each scroll, and indicated that these would be presented to Dr Hampton and M r  
Sowerbutts at another suitable Association function later in the year. 

The citations read as follows: 

H O N O R A R Y  M E M B E R S H I P  

wos this clrry cotforrrd uporr 

H O R A C E  A R T H U R  H A M P T O N  

Bachelor of Science 
doc to^ 0 f P / l i l ~ ~ ~ p l l J ~  

I n  recognition of his rlistitrgui.slre(1 s ~ r ~ i c c  to tlrr Associlrtion (1s 
Hotlorory Publicatiotrs Secrc.tr~ry of tlrc M(r~rc/re.ster Section (1943- 
47), Clmirnr~rn of that Section ( 1948-50), Elective Menrher of Corrrrcil 
(1945-47), Vice-Pre.si(knt ( 195 1-53 ~rncl 1968-70), Repr~setrtrrtive 
on the Council of tlre Soutlr Africtrrr Sectiorr (1951-69), Honorary 
Trpusurer of the Associutiotr (1957-60), Prc~sicI~~trt Designrite (1960) 
and Presidetrt (1961-63) atid as rrtr Editor of tlre History of tire A.ssociu- 
tion puhlislr~rl ut  the tirrrc of flrc A.ssocirrtiorr's Fifrietlr Atrtriversrrry 
Celphrations, rrtrcl to  express tlrr~ a(1nlnrirrrtiorr of tlrc nrc~mhers for tlrc 
way it! wlriclr /re rliscllrn.gcr/ tlrc r lrrt i~s qJ' tllc>.se of l rc~~s rr~rcl for 11i.s 
corrstairt enrle~vor{r.s to firrtlro. thc (rims arrd rrcti~-itic).s of tlris Associtr- 
tiorr. 

21 M a y  1970. 

Sign~(1 A. S. F~USPY, Pr(~.~i( let~t. 
D. S. Newton, Hotroror:~ Sc.cretnry. 

R. H. Hcrmblitr, Dirrctor (e Secr(~trrrv. 

H O N O R A R Y  M E M B E R S H I P  

was tlris h y  cot~j i~rrer l  upot~ 

F R A N K  S O  WERBUTTS 

Bcrchelor of Teckricrrl Scietrce 

vecogrritiorr of Iris di.stitrgr~i.slrer1 service ovcr rr periocl of forty-five 
years dlrring whiclt Ire \vr~.s c ~ l l / l c ~ ~ t ~ d  Wit11 ~ / I C  f i )u~re/at io~~ of t h ~  
Marlchester Sectiorr, of ~vlrich wrrs t l r ~  Hotrorrrry Trc~rrsrrrer for 
jifteptl yeerrs (1927-42), rnrcl t l ~  Mirllrrrrrls S~,ctiotr, of wlriel~ Ire was 
tire Founrler Clrrrirnrcrn ( 1948-50) ; Elc~ctivc> Mctnher of C'o~mcil 
(1932-34, 1936-38, 1941-43, 195 1-53 rnrrl 1956-58), Vice-Prcsieie~t 
(1952-54 crt~d 1958-601, Ho~ro~.ury~ Trccrsartlr of r l r ~  Associrrtiotr 
(1960-66), Clrcrirnre~n c?f'tlrc~ Exlribition Conrnrittcc (1962-66), Prcsicletrt 
Desigtrcrte (1966) crr l r l  Prc1.sitk?rrt (1967-69) r r t r t l  to cx/>ros.s tlrv rrcltnirrr- 
tion of tlrc members for tlre Wfq' ill ~d l i c l l  he prosif/cl(/ wit11 ~ l i ~ t i r r c t i o ~ ~  
over tire Associrrtiorr's Fifiic>tl/ Alrtzir~cr.srr,:,~ C ~ ~ l c ~ h ~ ~ a t i o ~ r s  i t /  1968, 
was i t ~ r i ~ f i ~ t i gah l (~  irr ~*i.sifirrg flit' S~ctior~.s trtrtl rrlso in nrrrirrtr~itrirrg 
tlle /iclison with k i t i t i r ~ d  rr.s.sociotiotrs hot11 in tlris corrrrtry c r t r c l  overseas. 

S(ytrcc/ A .  S. f i t r s o - ,  Prcsiricrrt. 
D. S. N ~ w l o n .  Iforror.trrj S?c*rr~ttrry. 

21 M a y  1970. R. H .  Hrrrrrhlitr, Dirc,cetor R S~~c r r t cu r~~ .  
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Announcement of election of three Elective Members to Council 1970-72 
The President read the following report which had been received from the Auditors: 

We have scrutitiisecl tlic voting prrpc~-~ for the three elected members 
of tile Council received from /Ire mcmbers in tile Uniteel Kingdom ancl 
General Oversects Sectiotu, utiei certify that t/~c) votes cast sliow tllnt 
the following ohtuitierl the Irrrgest tr~mher of ~rotes: 

Four voting prrpers were rc~ccfeel ( I S  trot being in order. 

Loncloti, 
14 M a y  1970. 

Cooper Brothers & Co., 
Cliartered Accountcmts. 

The President then declared these three members listed elected to Council for the 
sessions 1970-72. 

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

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

Mr 0. E. Rutledge 
Mr J. R. Taylor 
Mr N. F. Lythgoe 
Mr S. McWade 
Mr J. E. Pooley 
Dr F. M. Smith 
Mr H. J. Griffiths 
Mr D. H. Tate 
Mr R. G. Gardiner 
Mr L. F. Saunders 
Mr B. Jacob 
Mr T. W. Slinn 
Dr L. J. Watkinson 

Reappointment of Auditors and fixing the remuneration thereof 
It was proposed by Mr L. Hopwood that Cooper Brother & Company (Chartered 
Accountants) be reappointed Auditors of the Association and that their fee be 250 
guineas. This was seconded by Mr H. R. Touchin and carried unaniniously. 

Vote of thanks to retiring Council Members 
The President called upon Mr J. A. L. Hawkey to propose a vote of thanks to the 
members retiring from Council. 

Mr Hawkey referred to all the Members who were retiring from Council and, 
from personal experience, stated that Members who served in this way found them- 
selves in circunistances similar to the crew of a boat right from their first meeting. No 
decision was reached without a good deal of consideration and discussion and, in 
proposing this vote of thanks, Mr Hawkey wished to include appreciation for all that 
these Members had done at Section Committee level as well as on Council and make i t  
clear how much their efforts were valued. 

This was carried with acclanlation. 
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Vote of thanks to the Honorary Officers of the Association 
Mr D. J. Morris stated that the work undertaken by the Honorary Officers of the 
Association was reflected in the current high standards within the Association. He 
referred to Mr A. W. Blenkinsop who had served as Honorary Treasurer and was 
now elevated to President-Designate, and felt sure that he would bring to his new 
office the same qualities which had made him such an able Honorary Treasurer. 
He was very pleased to know that the new Honorary Treasurer was Mr F. Cooper. 
who for many years had been an active Member of the Association, attached to the 
Midlands Section. 

The Honorary Secretary, Mr D. S. Newton, was well known to most Members at 
tlie meeting, and Mr Morris expressed thanlts for the work he undertook in that 
oflice. 

The results of the activities of Mr S. R. Finn as Honorary Editor were shown in 
the Jorrrrrcrl, and i t  was obvious that he was following the high standards already set 
for this publication. 

It was unfortunate that Mr A. R. H. Tawn (the Honorary Research and Development 
Oflicer) was unable to attend the meeting but he too could be expected to set a high 
standard and was a very fine Honorary Research and Development Officer, whose 
services Mr Morris hoped the Association could retain for sonie tinie to come. 

The vote of thanks was carried with acclamation. 

Vote of thanks to Chairman of the meeting 
The Director & Secretary called upon Dr D. Atherton to move LI vote of thanks to 
tlie President as Chairrnan of the meeting. 

Dr Atherton reminded the meeting of the service Mr Frascr had given as Treasurer 
and later as Chairman of the Scottish Section, which had been followed by his tern1 
of office as Honorary Treasurer of the Association and now as President. Mr Fraser 
had always given a great deal of energy to his work for the Association and had 
combined his firmness with tact and good humour. The Scottish Section was delighted 
that his term of oflice should have coincided with the current highly successful Sympo- 
sium at East Kilbride and Dr Atherton stated that it gave him the greatest of pleasure 
in proposing a vote of thanks to Mr Fraser, not only for conducting this meeting but 
also for the achievenients of his first year of office, and he took the opportunity of 
wishing Mr Fraser every success in his second year as President of the Association. 

The vote of thanks was carried with acclamation. 
There being no other co~npetent business, the President declared the meeting closed 

at 5.50 p.m. 



Section IBrrrcosrIi~up 

Midlands 
Trent Valley Branch 
Operating and design pri~~ciples of high speed dispersers 
A meeting of thc Trent Valley 13ranch of the Midli~nds Section was held on Thursday 
7-3 April in the T I  Main Lccti~re Theatre. Applied Science Building, Nottingham 
University, when Mr Frederick K. Daniel, of Daniel Products Co. ,  spoke very fully 
on the above sul>jcct to an audience of 104 members and guests, under the chairman- 
ship of M r  E. Hare. 

Mr  Daniel opened his talk by outlining the three main functions of impellers, namely 
to wet out dry pigments, to disperse agglomerates and to circulate the batch. 

This was fcdlowcd by a vcry detailed survey of operating principles and design 
features. The latter was dealt with at some length to cover the numerous types of 
i~npellers that were in use and those which have proved to be the most satisfi~ctory when 
used under varying conditions. Mr  Daniel did emphasisc, Iiowevcr, the importance 
of correct training of personnel to operate high speed dispersers. A fully trained 
operator could and should command a high wage. hilt, on the other hand, efforts 
made by the manufacturer to encourage full and correct training of personnel for this 
function produced worthwhile results. 

A very lively discussio~i period f(11lowed. when n number of points were dealt 
\vith in detail, including the correct mcthotl of loading thc pigment, the best types of 
pigments to use with this type of machinery. operating temperatures, and nlill and 
container design. 

M r  Daniel's lecture was very well illustrated throughout by slides. 
A vote of thanks was proposed by Mr  Burns for this most interesting paper which 

i t  is hoped will be av~~ilnble for public:~tion in full in the Journal in due course. 

J.R.T.  

Scottish 
Eastern Branch 
Science, art and prehistory 
The fourth ordinary niccting of the session was held in the Carlton Hotel, Edinburgh 
on Wednesday 25 February. with Mr  P. A. Gower in the chair, when Dr H. McKerrel, 
of the Royal Scottish Museum, spoke on "Science, art and prehistory." 

Dr McKerrel said that the three main functions of his laboratory were preservation. 
checking authenticity and research. 

P~.c~\c~r.~.tr/iolr 

Much of the preservation work was conccrnecl with waterlogged wood and crumbling 
stonework. Whcn waterlogged wood dried 0111, the wood shrunk and split. The most 
satisfactory method of avoiding this splitting was to replace the water with a resin 
of the polyethylene glycol type. This involved a vcry costly operation requiring repeated 
applications of the resin solution over a period of anything up to 20 years. 

The major cause of crumbling stonework was salt crystallisation. Over the centuries 
stonework absorbed water containing salts. Whcn the water evaporated, the salts 
crystallisctl ~ ~ n d  cracked the stone. This problem was milch nwrc prevalent today, 



as many ancient buildings were now centrally heated, thus causing much greater natcr  
evaporation than had occ~lrred in the past. The best solution at present was to use 
pva emulsions to give solve binding to the crumbling stonework. 

A~/tlrcntic.itj) 
Verifying authenticity was a steadily increasing problern as forgeries becanle more 
and more difficult to detect, and many sophisticated techniques wcre employed. A 
further problem was sampling, where obviously only the minutest samples could be 
taken. For  nictals, a micro-drill was used which drilled a hole finer than a human 
hair. 

Metals were subjected to spectrophotometric analysis, ancl the evidence o f  certain 
trace elements could give an indication o f  the ob.icct's authenticity. This was because 
the trace elements present in  precious metals totlay wcre difkrent to those found in 
metals used i n  ancient times. 

The corrosion/metal interface was also examined. I n  genuine itrticles, the corrosion 
spread unevenly along the crystal interfaces, and this ellkct could not be reproduccd 
in  fakes. 

Earthenware pots c o i ~ l d  be examined by a very sensitive test called thermo- 
luminescence. When a pot had been buried in  theground for many centuries, it absorbed 
radioactivity which was presetit in the ground. When the pot was heated in a vacuuni. 
the radioactivity was given out in the I'or~u o f  light energy. The measured amount 01' 
light given ofl'could be related to lhe radioactivity present in  the soil where it had heen 
discovered, and the length o f  time the article h;ld lain in the earth calculntetl. 

Re.sc~trrc.11 
Many interesting research projects were being carried out, and D r  McKerrel showed 
how the sophisticated techniques of modern science could help historians to  obtain 
a clearer picture o f  the past. For example, examination o f  o ld silver to determine its 
origin had shown that the silver in some Viking brooches had originated in Turkey. 

The lecture was very well illustrated with a great number o f  excellent slides. 

Reflections of a professional football player 
The fifth ordinary meeting o f  the session was held in the C'arlton Hotel, Edinburgh, 
on  Wednesday 25 March, with M r  P. A. Gower in the chair, when M r  A. Glen, of 
Isaac Spencer Ltd., spoke on "Reflections o f  a prolkssion:~l football player." This 
talk was preceded by the A G M  o f  the Branch. 

M r  Glen, a Member o f  the Branch, played football for tl1iiny years for Abcrdecn 
F C  and was capped several times fvr  Scotland in the late 1950s. The speaker traced his 
career f rom just after the war t i l l  his retirement in 1960. ;~mpliI'ying his talk with many 
interesting and an~using anecdotes. 

J.11.S. 

Science and the rule of thumb approach 
The last ordinary meeting o f  the session nus held in The Cnrlton Hotel, Edinburgh. 
on Wednesday 22 April, with M r  P. A. Ciower in  the chair, when M r  G .  H. Hutchinson, 
of A. B. Fleming & Co. L.td., spoke on "Science and the rule o f  thumb approach.'' 

M r  Hutchinson discussed the two approaches, the scientific and the "rule o f  thumb." 
against a background o f  his experiences in  thc pitch, o i l  processing and relining, and 
printing ink industries. 



F o r  many years, the product ion o f  pi tch by  the disti l lation of wood tars had been 
carried out  i n  crude dist i l lat ion equipment and the grading o f  the pi tch was carried 
out  by  the "chewing test." He lp  the pi tch was chewed i n  the mouth un t i l  soft, held 
between the teeth and p ~ t l l c d  out  w i th  the lingers. A soft pi tch I h r n ~ s  a long string while 
a hard pi tch breaks o l f  short. The speaker d i t l  not  indicate how Inal ly l i l l ings were 
p ~ ~ l l e d  OLII a t  the same t ime!  

The "chewing test" was replaced by scientilic tests such as softening point, needle 
penetration, creep tests. and tests l o  deterniine resistance t o  inipact stresses. 
The viscosity o f  various pitches over a range o f  temperatures (1 5 C-175 'C) was 
measured using a penetrometer for  the very high viscosity (at 15 - 5 0 C )  and a torsion 
viscometer for  the l o w  viscosities i n  the rangc 100 C-175 C. These qual i ty contro l  
tests related t o  the use o f  p i tch as adhesives Ibr brush-making, textile reed manu- 
facture, and opt ical lens grinding, and  attempted t o  simulate the elrects o f  niechanical 
stresses and  temperatures t o  which the products werc sub.iectcd i n  the various applica- 
tions. I t  was emphasiscd that the application o f  scientific methods made possible the 
manufacture o f  more consistent products, provided a b-tter i ~ ~ ~ i l e r s t a n d i n g  o f  technical 
service problems and stimulated the development o f  new and  inlproved products. 

Science replaced the art  i n  the development o f  the paint and pr in t ing ink industries. 
and a review o f  trends i n  varnish making was made. The o l i l  varnish-makers' pots 
\yere contrasted w i th  today's temperature control led stninless steel reaction vessels. 
Tradit ional methods used i n  the product ion o f  pr in t ing ink vehicles - inc lud ing  the 
addit ion o f  onions nt id  breatlcrusts t o  the "boil ing" linseed o i l  as n means of 
temperature assessment and  condit ioning o f  va r~ i i sh  were described and the benefits 
o f  these rule o f  thunlh methods discussed. 

A n  example was then given o f  the application o f  scientilic methods o f  viscosity 
contro l  i n  the mnnuf i~cture o f  stand oi ls which led t o  better quality, more consistent 
products. and  c o ~ l l d  he used t o  predict viscosities at any t ime dur ing u temperature- 
control led process and al lowed for heat-up and cool ing period. I t  was stressed that 
:tdvances i n  knowledge o f  the chemistry o f  t l ry ing oils l iad provided industry wi th  a 
bettcr understanding o f  its o i l  media. 

A l though science had played a very important part i n  tl ie development o f  the 
pr in t ing ink industry there were st i l l  many i~nsolved proble111s that defied an adequate 
scientific explanation. I!xamplcs given werc the problems concerning a precise defini- 
t i on  o f  the "tack" o f  an ink and its relationship to  other rheologic:~l properties; there 
was st i l l  much t o  learn about ink/papcr relationships. 

Finally. the lectiu'er said that the rule o f  thumb approach often l iad t o  be applied 
when gaps i n  knowlecige o f  a p:~rticular prohlcm existed o r  where certain phenomena 
could not be cxplaincil adequately. 

J.11.S. 

Thames Valley 
Adhesives and adhesion 
The final technical meeting ol' the Thamcs Valley Section was held at the M a n o r  
Hotel, Datchct. o n  Wednccday 35 M;~rch, w l ie t~  Mr N. C. M;~cdonald, o f  Evodc Ltd.. 
gave a very interesting and inliwniativc talk o n  the above sub.icct. 

H e  began by  saying that adhesion was essentially o physical phenomenon i n  which 
two  bodies adhered i f  they came in to sufticicntly close prox imi ty  t o  al low interaction 
between them. This interaction  night be cnl i rcly physical, that is, "hook-like," although 
chemical processes could also be involved. 

M r  Macdonal i l  went on  t o  out l ine tl ie three principal theories o f  aclhesion: the 
electrical theory, which involved electrical double layers; the diffusion theory, which 
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suggested the mutual diffusion of polymer chain segments in an interweaving network; 
and the absorption theory. The latter was preferred in Western Europc and the United 
States. I t  required the acceptance of intimate wetting as an esscntial prerequisite so  
that Van der Waals forces might operate effectively. 

The classification of adhesives was then explained, and details given of the three 
main groups; low-strength adhesives, including natural glues and pressure sensitive 
materials; medium strength adhesives, which were mainly materials that required loss 
of a liquid carrier for adhesion, such as synthetic rubber/phenolics, polychloroprene 
contact adhesives, and p/f resins etc., but also iricluded tlie solvcnt-free hot-melt types; 
and heavy duty, or structural adhesives, commonly two-pack systems that formed 
cross-links, such as epoxides and nitrile-phenolics, as well as the niore recent polyiniides 
and polybenzimidazoles, which gave high temperature stability owing to the ladder 
structure of their polymer nlolecule. 

M r  Macdonald then turned to  a consideration of adhesive bond design, which he 
said was primarily influenced by the method of manufacture of the article or  assembly 
and by the minimum performance needed from the assembly. He expanded on this 
by describing in some detail the parameters that were involved in, for example, the 
design of an adhesive for a packaging requirement. 

Where structural capability was involved, the mechanical design of the joint itself 
became important. In recent years there had been much work in tlie analysis of the 
complex stresses of joint geometries, froni which a useful rule ol' thumb summary 
might be stated as: avoid direct tension in the stressed joint; use lap configuration; 
avoid peeling stress if possible; use a resilient system when peeling stress was 
unavoidable. 

The speaker enumerated some problems attaching to good adhesive design. He 
quoted the example of pvc and showed how the problcnis caused by migratory 
plasticisers and staining could be avoided by choice ol' suitable adhesives systen~s, or  
in some cases by other, indirect. means. 

This concluded a very enlightening talk which was lbllowed by a lively question 
sessio~i and a vote of thanks from Mr W. Arnott, a past chairman of Tliames Valley 
Section. 

R . E . G .  
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Kil bride Ibr lecturers, overseas visitors success t o  the Scott ish Sect ion, and  thc 
and  Association officers. which about Association, i n  its venture. 
40 delegates attended. Af ter  n short Tile c-~lairll,an of E~~~ ~ i l b , . i d ~  
reception, at which the delegates I-,evelOpmcnt <30rporntioll, M,. G ,  
astounded the Provost o f  East Ki lbr ide. Wallacc, in hisopellinga~(~ress, 
Mr W. W .  Niven. by  [heir punctual it^. [he thenlc of E~~~ ~ i l b , . i d ~  as a venue 
and dinner. Mr Ni\'en the (;,r international conferences, and  stressed 
Syniposi~tni  t o  East Ki lbr idc, expressing ~LlxLlry hotel and conferelice 
his pleasure that O C C A  should have w i th  for 750 \vas 
chosen a place which. although no t  as being plilnncrl, speaking of t~le ~ ~ ~ ~ ~ i ~ -  
Yet well known, w o ~ l l d  play a lar!T Part tioll, M r  Wallace thought the adoption 
i n  Scotland's future. o f  Lconi irdo da Vinci fo r  the insignia 

The Chairman o f  the Scottish Section. particularly appropriate. However, even 
Mr R. G. Gardiner, replied on beliulf such a brain as Leonardo's could no t  n o w  
o f  the St:tio~i, and payed tribute t o  the encompass tl ie knowledge held by 
help that they had had f rom the Burgh. Members, as modern technology was 
Finally, Dr H. W.  Talen replied o n  behalf l i ~ c e d  w i th  an information explosion. I t  
o f  the overseas visitors, saying that he was I b r  this reason that symposia such 
was sure that a l l  the people f rom overseas as this were necessary, and. i n  declaring 
wou ld  be most interested t o  have the i t  open, he wished tl ie Association every 
opportunity t o  see at first hand the way success. 
that Scotland was planning for  the future M,. ~;~l,.~~lle,., hchrc  introducing 
i n  its new town devclopmcnts. chairman o f  the lirst scssic>n. thanked 

Fol lowing the dinner. delegates were MI. Wallace and Mr Niven. and their 
invi ted t o  see the impressive council rcspcctivc stall's, for the large amount 
chamber o f  thc civic centre. o f  :~ssistance they had provided i n  the 

prepnl-ation and hold ing o f  the Sympo- 
Tec.Irrric./il Si,ssiolrs sium. 
O n  the morn ing o f  Thursday 21 May, FOLI~ technical sessions were held, 
i n  tl ie Ballerup Hall. Provost Niven gave t w o  o n  each day. w i th  lunch at the Bruce 
an  address o f  welcon~e t o  delegates. H e  Hote l  between. Attendance was h igh at 
felt that the ne\v town character, and a l l  sessions, and  tl ie interest shown i n  
modern facilities. o f  East K i lbr ide gave the papers was rellected i n  the vigorous 
i t  many advantages ns n centre for  discussions. A list of the papers is given 
international symposia. and wished below. I t  is hoped that a l l  papers w i l l  be 

/\ view of thr ISallerup Ilall. showing tllc high attc~ldance which was 
n~:~i~~twinccI l i w  al l  Iccturrs 



printed in full in this Jorr/.rrtrl at a later 
date. together with the discussions which 
followed, and, therefore, no attcmpt will 
be niade to report them herc. 

Tlrr~r:vtltr~l 21 Mrry 
"Sornc aspects of pigmcnt dispersion, 
u l th particular emphasis on carbon 
black" by W. M. Hess and M. D. Garret. 
(Chairman, P. Gower) 
"Dispersion in aqueous media" by W. 
Carr. 
(Chairnian, D. Atherton) 
"The influence of non-aqueous niedia 
on dispersions" by K. Pond. 
(Chairman, .I. F. McVay) 

I-i.irltr,~) 22 Mrrj- 

"Sotne aspects of dispersion in rclation 
to titanium dioxide" by R. Amberg. 
(Chairman, D. M. Stead) 

"The influence of intcrfi~cial activity in 
paint filnis on their properties" by W. 
Funke. 
(Chairman. A. McLean) 
"Dispersion machinery" by .I. H. Slingcr. 
(Chairman, .I. Miller) 
Summing up by S. H. Bell. 
(Chairman, R. G. Gardincr) 

Exhibitiorr 
A sniall exhibition of dispersing 
machinery was held in the Civic Centre 
for the period of the Symposium. A list 
of companies participating i s  given 
below. 

D. H. Industries Limited, Durham 
Raw Materials Limited, Elsevier Publish- 
ing Co. Limited, A. Gallenkamp & Co. 
(Northern) Limited. Marchant Brothers 
Limited, The Mastermix Engineering 
Co. Liniited, Millroom Accessories & 
Chemicals Limited, Silverson Machines 
Limitcd. Torrance & Sons Limited, 
Winkworth Machinery Limited. 

The Annual General Meeting of the 
Association was held after the technical 
session on the afternoon of Thursday 
21 May, in the Ballerup Hall. A full 
report appears elsewhere in this Jorrrnal. 

As.soritrtio~r Dirrrrcr. 
The Annual Dinner of the Association 
was held on Thursday 21 May in the 
Carrick Suite at the Bruce Hotel. A true 
Scottish atmosphere was given to this 
evcnt, as can be seen from the menu, in  
Gaelic and English, which is shown below. 

Rroit Cirri1 
Cock a Leekie Soup 

Ttrigi~is Agrrs Nccrp 
Haggis with turnip 

llrcrrltrrr Sltropttr rrs t r r r  Ahl~crir~rr "T(ry" 
Poached Tay Salmon Hollandaisc 

Rrrrrtrrttr rrr tr Siorr~rrlrcl "Ayr" 
New Ayrshire Potatoes 

Crrrr~rrirr Gl~i~trlltr 
Parsnips 

I ~ ~ ~ I I I I I I I I ~ ~ I ~ J ~  Bltrr-(1 'Glrobair 
Hlairgowrie Flummery 

('trrtricllr Lr Artrrrr~rili.~ Nrr Gtritlhi~trlttr~lrtl 
Coffee with Highland Shortbread 

Drtrrnrr Brricll~i~ 
Dranibuie 



Delegates and the~ r  ladies werc greeted 
by the skirl o' the pipes as they cntcrcd 
the suite, and tlie bagpipes, played by 
the pipe major o f  the Burgh o f  East 
Kilbride, accompanied by his drum 
major, madc a further appearance later, 
i n  the traditional piping in o f  the haggis. 
This was cut open by the President. 
M r  A. S .  Fraser, with n ti irk provideti 
by the pipe tn~ijor, and the event was 
celebratetl with a dram for thc chef and 
the pipers. A l l  guests werc given a small 
bottle o f  whlsky, and the scrviettcs were 
adorned with :I child's ARC in  Gaelic, 
for those ignorant enough not to speak 
it. This nationalism, which may be 
unique in that the Sassenach is made to 
feel certainly ditrcrent, and possibly 
inferior, to  the Scot, whilst made to  lkel 
completely welcome and at home. was 
carried on into thc speeches. 

Pipers welcoming delegitcs to tllc Association's 
Dinner 

After the loyal toast, PI-ovost Niven 
n~clcomed the Association to  East 
Kilbritlc. The town rcprescnted, in  his 
view, the way in \r.hich Scotland should 
develop in  tllc future, and hc hopcci that 
the visitors, particularly those from 
overseas, would bc intercstcii in thc to\v11. 
;111d cnioy tllcir stay. 

I n  his rcply. tllc I'~'csidc~it wclcomctl 
tlie Associ:~t ion's ~ L I C S ! ~ :  M r  W. \I.'. 
Nivcn, Provost, Hurgh o f  East Kilbridc; 
M r  I). McCiuirc. Senior Magistrate. 
Hurgli o f  East Kilbridc; MI. W. Gordon 
McNnv. Town Clerk. Rurgh o f  East 
Kilbridc; anti MI- G .  Young. Cicneral 
Manager, East Ki lbride Dcvelopnient 
('orporation. He went on to thank the 
Scottish Section C'ommittce, both present 
and past, l iw  thcir work in organising 
the Symposium, work which had bcgun 
three years ago. 

I n  his response, tlic ('hairman o f  the 
Scottish Section, M r  R. G. Gardiner, 
thnnkcd the Iccturcrs l o r  their \vorlc in  
preparing the piipers on which the 
Syn~posium depended. l i e  went on to pay 
tribute to the help that the C'on1mittec 
had reccivetl from the Burgh ol' East 
Kilbridc, and from the East Ki lbridc 
1)cvclopmcnt <'orporation, hclbrc 
proposing the toast to the ladies and 
guests. 

Replying o n  behalf o f  the gucsts, 
M r  C;. Young, C;enet.ol Manngx  o f  the 
East Ki lbridc Devclopmcnt Corporation, 
madc n witty and amusing speech. based 
on the intricacies o f  the Gaelic language. 

After the linnl technical session on 
Friday 27 May delegates dispersed. The 
general opinion was that the symposium 
had been a gl-eat success and that the 
hospitality o lk red by the Scottish Scction 
could not 11;ive been surpassed. 



Association Dinner Dance 1970 

The three spcillicrs i ~ t  tlir ;\ssoci;~tio~i I)in~icr Ik~llcc, with their ladies 
(Right to Icfl) I)r E. S. I'ilirc (I'rrsitlrnt, Ilrsrarch Association of tlie 
R r ~ t ~ s l l  I'aint. ('olour ;~nd \'arnisll I l a~~uhc t r~ rc rs ) ,  hlrs I';~ice, 'l'he 
I'rcsitlcnt ( I l r  ,\. S. 1;rascr). \1rs I;r;~sc-r. \lr (;. lsscrlis (I'rcsidcnt. 

I~lstitrltr o f  klct;~l Fi~i is l l i~ig) i ~ ~ l c l  k l rs  lsscrlis 

The Biennial I)inner al l t i  I l a ~ i c e  (.I' the 
Association was hcltl at t l ie Savoy 
Hotel. London. on the cvcning o f  Frit lay 
29 May. \\,lien over 300 members and 
gilests wcrc present. I3clor.c t l inncr t l ic 
President, Mr A.  S. 1-I-ascr. and M r s  
Fraser rcceived nicmhcrs, guests ant1 their 
ladies. 

The Association's g ~ ~ c s t s  \\,ere; 111' 
E. A .  Paicc, President o f  t l ic Rescarcli 
Association o f  Brit ish Paint, ( 'olour and  
Varnish Manul i~cturcrs .  and M1.s Pitice, 
Mr G. Isscrlis, President o f  the Institute 
o f  Meta l  Finishing. and  M r s  Isscrlis. 
D r  T.  P. Hoar. President o f  the Inst i tute 
o f  Corrosion Technology. and M r s  
Hoar, Mr A. G. Cameron. President o f  
the Paintmakers Association. and M r  
R. K. Foi~rness, President o f  tl ie Society 

o f  I l yc rs  slid <'olourists, ancl M r s  
I-~ollrllcss. 

This was one ol' the lirst Association 
cvcnts at which Past Chairmen o l  the 
Sections co i l ld  wear the new insignia 
presented t o  them dur ing the last scssion. 
I t  \+:as p lcas i~ lg  t o  scc the niumbcr o f  Past 
('Iiairmcn present, and the medallions 
receivcti frtvoil lahle comment f r o m  the 
guests fro111 other societies. 

Af ter  the dinner and tl ie loyal toast, 
1)r E. S. Paicc proposed the toast to  tl ic 
Associntion. Dr Paice devclopcd the 
tl icmc o f  the co-operation which had  
taken place between O C C A  and the Paint 
liesearch Station. H e  also spoke on his 
o w n  long  mcmbcrsli ip o f  the Association, 
and t l ic benclits he had acquired there- 
from. 
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The President, M r  A. S. Fraser, in  
his reply, thanked D r  Paice for his Itind 
remarks, ancl indeed al l  the Association's 
guests for their presence at this function. 
He welcomed al l  members, guests, and 
particularly the ladies, to  the Savoy, 
and went on to  propose a toast to the 
ladies and guests. 

M r  G. Isserlis, replying on behalf o f  

the ladies and guests, thanked the 
President. and went on to  stress the 
relationship which existed between OCCA 
and the l n s t i t ~ ~ t e  of' Metal Finishing. 

After the speeches, dancing continued 
to  the .lcrome Orchestra unti l  1.00 a.m., 
wi th a break at 11.30 p.m. for refresh- 
ments, after which the conipany Lvas 
entertained by a cabaret. 

West Riding Section Seminar 
Future trends in surface coatings 
The West Riding Section is to organise 
a two-day Seminar at Bodington Hall, 
I-eeds, on  3-4 September 1970. 

The theme o f  the Seminar. "Futilrc 
trends in  surface coatings," was chosen 
to  demonstrate the use o f  f i lm as a 
supplement to  lec t~~res  and discussion in 
the presentation 01 infc>rmation. The 
organisers have endeavoured to  show 
some o f  the trends o f  si~rlhce coating 
technology over the next decade. 

Although i t  is inipossil-lc to  forecast 
the whole future o f  technology, it is felt 
that this Seminar wi l l  point out sonic 
o f  the future trends. A panel o f  speakers o f  
recognised authority has been assembled 
l'rom home and overseas to  cover the 
various aspects o f  tiiscussion. There wi l l  
be discussion periods after each paper. 

A fol io containing a precis o f  each 
paper wi l l  be sent to all registrants: brief 
notes are given below. 

P(rl)cr I :  M r  R. A. 13. Durant, Director 
of the British Industrial and Scientific 
F i lm Association, sets the scene with a 
talk and two short films. He wil l  show the 
a~ldience how f i lm can. and should, be 
used for the imparting of infc)rtiiation. 

P(rpor 2: D r  D. R. Sayers, o f  I C I  Ltd., 
Mond  Division, wi l l  present a paper on 
"Chlorinated rubber." This has been 
known as a paint resin for  many years, 
but new uses for its exceptional propcr- 
ties are continually being discovered. 

One o f  the most recent advances is the 
high build coating based on chlorinated 
rubber. This development w i l l  be dis- 
cussed and reference wi l l  be made to  

possible new advances which are at 
present under investigation. 

P('trpc,r. 3: M r  A. C;. North. o f  C'ray 
Valley Products Ltd., wi l l  talk on 
"Recent advances in  thixotropic systenis." 

Thixotropic alkyds have received 
general acceptance in  decorative systems 
t o  control rhcology. Their LISC in industrial 
coatings has beer1 limited by sensitivity 
to  hydroxylic solvents and elevated 
temperatures. 

A new class o f  resin has now becn 
developed for stoving finishes o f  al l  
types and this w i l l  be disc~tsscd in  detail. 
together wi th air drying industrial systems 
based o n  thixotropic polyurethanes. 

Ptrpclr 4: D r  W.  Corr, o f  Geigy (UK)  
Ltd., wi l l  present n paper entitled 
"Measi~renicnt o f  particle si/e o f  organic 
pigments." 

The importnnce of, and the need for, 
accurate assessnient ol pigmcnt dispersion 
is outlined. 

Measilrement o f  pigment particle s i c  
is the only absolute method o f  measure- 
ment but this is d i l f ic~t l t  experimentally. 

Possible techniques arc critically 
assessed. Centrifugal sedimentation is the 
most promising. The dificulties 
encountered in  applying this technique to 
commercial pigmented systems. and the 
extent to  which they have becn overcome. 
are described. 

Ptrl)c,t. 5: M r  [I. I). Aronson. o f  British 
Titan Products Co. Ltd., wi l l  talk on  
"Some aspects of f i lm formation in 
emulsion paints." 



<'urrent work wi th latex paints in tlie 
company's technical scrvicc department 
has been ainicd at gaining a greater 
understanding o f  the processes involved 
during drying. 

COIOLI~ ~ i i i c r o p l i ~ t o g r : ~ ~ ~ l i y  has shown 
hot4 stresses that development during 
drying of paints arc either :~bsorbcd in 
deformation o r  relieved by cracking. 

Various means o f  ovcrconiing such 
cracking have becn s t ~ ~ d i c d  so that the 
most efl'ectivc remedy (without harmfL11 
side elrccts) may bc suggested. 

Prlpcr 6: M r  C;. Kossa, o f  Shell 
Research l .tct., wi l l  sit hmit n paper 
entitled: "Solvent-free ' Epikotc ' systems 
and their application wi th two-component 
spray cquipmcnt." 

The current trcnd for anti-corrnsion. 
marine, and chemical rcsist:tnt coatings is 
towards high build, high performance 
paints. Solvent-free 'Epikotc' syste~iis 
have hecn Ib rm~~ la te t l  for L I S ~  parti- 
cularly wi th newly developed two- 
component Iieatcd spraying cquipnient. 
The design and use o f  the conimercially 
a\ailable Graco-Hydracat unit wil l  be 
illustratcd. 

A l l  papers wi l l  be accompanied by a 
film strip o r  short film. 

T w o  short li lms wil l  also he shown 
during the scti~ina~-. 

Filtil 110. I :  " A d v e ~ i t ~ ~ r c  in  colour," by 
Hocchst Chemicals I-td., is designed to  
s h o ~  tlic layman how COIOLI~S arc 
itchicvcd and used. 

I-i'lilr 110. 2: This is a Ritssian l i lm 
produced by Professor 1'. A.  Rclibindcr 
o f  The Institution o f  Physical ('licmistry- 
USSR Acadc~i iy  o f  Science, Moscow. 

The film shows the i~ifluence o f  si~rl i lcc 
tension on the three component system: 
solid nictal phase, tncrcury-water solu- 
tions o f  surface active substances. 

V e n ~ ~ c  
Bodington Hall, the largest Hal l  o f  
Residence o f  tl ic University o f  Leeds, is 
situated on a spacious sitc in pleasant 
rural surroudings, 4; miles north o f  the 

C'ity centre. i l lst o l f  the Ixeds-Otley 
ro:td (AOOO). 

Catering arrangements 
I . i~ncI i  wi l l  he served each day to al l  
ltcgistrants in tlic Refectory at Bodington 
Hall. Morning <'olTcc and Afternoon 
Tea wi l l  also be served. The cost of these 
is included in tlic Registration Fee. 

Seminar Dinner 
A i l  informal dintier has also been 
arranged at Bodington Hal l  for thc 
Thursday evening. Regist rants wishing 
to attend are askcti to fill in  thc relevant 
section o f  the application Ibrm. 

'I'ransport 
Lccds is easily I-cached by air, coach, 
rai l  and car from al l  tlic n u i n  centres in  
tlic United Kingdom. 

Excellent bus services are available 
from Lccds City Slation direct t o  
l k j d ing~on  Hall. 

The M I  extencis into the City. Drivers 
s l i o ~ ~ l d  fi>llo\v tlie Otley sign (A6hO) to  
Hodington l-lnll. The Hal l  is !,-mile north 
o f  the Lccds Ring Road. Fuller details 
and a local map wil l  be included in  the 
folio. 

Priv;~tc transport wil l  be available 
i'rom Lccds anti Bradford Airport. 
'Travcllcrs requiring these facilities should 
co~ilnlctc t!ic relevant section o f  the 
application form which has been sent 
to  a l l  members. 

Programme 
7//l/r.s(/(/y 3 : ; ~ ~ / ~ l ~ ~ / l l l ~ l ~ l ~  

10.00 Welcome to  a l l  registrants to  the 
Scniinar by Dr L. J. Watkinson. 
Chairman, OCCA West Riding 
Sect ion. 

10.30 "Setting tlic scene." 
M r  R. A.  H. Durant, o f  BISFA. 

11.30 "High build chlorinated rubber 
coatings," by D r  D. R. Sayers 
Mond  Division. I C I  Ltd. 

1 1.10 Lunch. 

12.45 "Recent actvances i n  tli ixotropic 
systems" by M r  A. G. Nor th-  
Crny Valley Products Ltd. 
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15.00 Film: "Adventure in colour." For Student Members o f  the 
Hoechst Chenlicals Ltd. .4ssociation f l  10s Od 
Film: "Influences in surli~ce ~ ~ ~ ~ ~ ~ - ~ ~ ~ b ~ ~ ~  f 7  10s Od 
tension." 
Professor P. A. Rehbindcr. S ~ I I I ~ I I ( I I .  I ) ~ I I I I C I .  

Fric/tiy 4 Scpt~nlh(~~.  Mcmbc1.s and nun-members f 2  10s Od 
09.30 "Measurcnicnt of  particle size of student ~~~b~~~ f l  5sOd 

organic pignlents," by D r  W. 
Carr-Gcigy (UK)  1-td. 

Overnight accommcldation 
I I .CO "Some aspects o f  film formation in 

emulsioll paintsqs by M,. D. D. Accommcd;ition is available in tlic Hall 
A~~~~~~ [3,-it isll ~i~~~~ ~~~~l~~~~~ of  Residence at Rodington Hall. The 
Co. L!d. rooms arc single study b=drooms \vith 

;I high sti~ndartl o f  c~n i fo r t .  The cost of  
12.30 Lunch. bed :ind breakfast for these roonls i.; 
14.00 "Solvent-free 'Epikote' systems f 1  12:; 0 ~ 1  plus 10 per cent per night. 

and their application with two- 
compollclll spray systems," by The Seminar olliccrs arc shown belo\\. 
M r  G. Rossa-Sllcll Research Al l  those interested should contact M r  
Ltd. Morris at the adtlrcss shown; closing 

by Mr A, R. H. date for npplications i s  15 August. 

Tawl1-C~Y Valley Products Ltd. Chair111an: D r  L. .I. Walkinson (Chair- 
The fees for the Seniinnr and other man, OCCA West Riding Section). 

events are shown below: 
Secretary: M r  D .  Morris. 

Scwrirrti/. Silver Paint & Lacquer Co. Ltd.. 
For Ordinary and Associate 513 Bratll'ord Road, Batley, Nr. Leeds. 
Members o f  the Association f 5  0s Od Telephone: Ratley 345 1. 

Technical 
Exhibition 
21-25 June 1971 

Following the success o f  OCCA 22 (which, as lor many ycnrs past. has bee11 
earlier this year, the Association's next designed by the Ilircctor C(r Secretary) 
Technical Exhibition o f  raw materials, is reproduced above in black and white, 
plant, and machinery will once again but the colour scheme will be dark 
be held at the Empire Hall, Olympia, green, light (Chartreuse) green and white. 
London W14, from 21 to 25 June 1971. ~ h ,  ~ ~ h i b i ~ i ~ , ,  will be on the 

The special niotif for OCCA 23 following dates and times: 
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Monday 21 June . .  15.00-18.30 
T~~esday 22 June . . . . 09.30-18.30 
Wednesday 23 June . . 09.30-18.30 
Thursday 24 June . . 09.30-18.30 
Friday 25 June . . . . 09.30-1 6.00 

The last Exhibition, in which I80 
conlpanies, tesearch organisations etc. 
participated, was open on four days and 
attracted 14,500 visitors. including 
representatives from nearly 40 overseas 
countries. 

The Invitation to Exhibit i s  now being 
despatched to companies both in the 
United Kingdom and overseas, and any 
conipany intending to exhibit must 
return a completed application form not 
later than 1 Deceniber 1970. 

Copies of the Officier1 G'riieke to the 
Exhibition will be sent i~idividur~lly to 
chemists and technologists in the paint 
and allied industries in Western Europe, 
to consuming firms in this country and 
to all menibers of the Association 
wherever resident. Copies can also be 
obtained free of charge from the Associa- 
tion's oflices: admission to the Exhibition 
i s  free. 

Each copy of the Oftic.icil Giriele will 
contain a form of application for tickets 
for the Exhibition Luncheon, which will 
be held at the Savoy Hotel, London 
WC2, on Monday 21 June 1971. 

Also being prepared for distribution 
on the Continent is a leaflet in English, 
French, German, Italian. Russian and 
Spanish, containing information on the 
Exhibition. and copies can be obtained 
without charge from the Association's 
office. 

Any companies wishing to apply for 
stand space at OCCA 23 who have not 
previously exhibited should write to the 
Director & Secretary at the Association's 
otfices. The Exhibition is believed to be 
~tnique in that it is entirely technical, 
and is aimed at ensuring that technical 
advances are passed on as quickly as 
possible to the technical personnel in 
the paint, printing ink and allied 
industries. The technical advances may 
relate to new products. new knowledge 
of existing products and their uses, or, 
in suitable cases, existing knowledge which 
has not been available to the consuming 
industries. 

Report of Meeting of Council 
A Meeting of the Council was held on 
17 June at Wax Chandlers' Hall, Gresham 
Street. London EC2, when 24 memhers 
of Council were present. In the 
unavoidable absence of the President. 
M r  A. S. Fraser, the Chair was taken by 
Mr  F. Sowerbutts, Past President and 
the Representative of the Auckland 
Sect ion. 

On behalf of the President, Mr  
Sowerbutts extended a welcome to those 
Members attending for the first time 
and to members who wcrc serving once 
again on Council in dilrcrent capacities. 

The dates of the Council Meetings for 
the forthconling session were agreed 
and the date of the Annual General 
Meeting was confirmed as the afternoon 
of Friday 7 May 1971 at the Palace 
Hotel. Torcluay, during the Association's 
Conference. 

The Conimittees and Working Parties 
of the Council for the forthcoming 
session were appointed and these are 
listed elsewhere in this issue of the 
Jor~rncrl. 

In appointing the Working Party on 
Education, Training and Qualifications. 
it was pointed out that there had been 
a divergence of opinion within the 
Working Party on the recommendations 
to be made to Council. Furthermore, 
the Haslegrave Report had recently 
been published and, i f  this were to be 
implemented, it would change the pattern 
of technical education, so that the 
Working Party was now considering the 
iniplicat ions o f t  his Report before making 
further recommendations to Council. 

In accordance with the practice of 
previous years, the President of the Oil 
Rc Colour Chemists' Association Australia 



was co-opted to  the Council. and i t  wi l l  
be o f  interest to members to  know that 
in order to  complete the liaison between 
the two Association:;. the I'resident o f  
OCCA is co-opted to the Australian 
Federal Committee. 

The appointment o f  the Association's 
representatives on other organisations 
for the forthcoming session was also 
conlirmed. 

Reports were rcccivcd on: 

(a) /11rrlrrtrl Gc,lrc~rtrl AIcc,/ilrg & Dilrrrc8r 
during tlic successful Scottish Section 
Syniposium at Eact Ki lbridc 21-22 May, 
and the congK~ti~lat ions o f  the Council 
were extended to  tlic Scottish Section 
on the excellent arrangenienls wliicli had 
been made. Council notcd wit l i  regret 
that t he two new tlonorary Mcmhcrs 
( D r  H .  A.  Harnpton nnd M r  F. 
Sowcrhutts) were prevented from attcnd- 
ing the A G M  arid receiving their Scrolls 
o f  Him. Membership, but it is hoped 
thnt the presentations con he mncic at 
the Dinner following tlic Foundation 
Lecture at the I'aintcr-Stainers Hall  on X 
October. 

(b) Tlrc, Dirrlrc,r I)trrrc.c, olr 29 il1r1.1, (11 /Ire' 
Srr~,c~y Ho1c.1. wliicli was itttcntled by 
over 300 menibcrs and guests o larger 
number than t he comparnblc occasion 
in  1966 but naturally not as high ;is the 
1968 function wliich was licltl in  conjunc- 
t ion wi th the Fiftieth Annivcrsitry 
Celcbrat ions. 

(c) Tlrtj Forr~~rltr~io~l Iac~c.trrrcl 1970, wliich 
will be given by Sir l':u~l Clinmbers. 
KHE, CH. CIE, who has clioscn Ihr  liis 
si~bject "Human relationships ant1 coni- 
n iu~i icat io~is in  industry." A leallct was 
inserted i n  copies o f  the July issue o f  t lie 
Jorrrrrrrl sent to  members and i t  is lklt 
the function wil l  attract a good rcsponsc, 
as in  previous years. This ycar the 
function wil l  be combined with the I'nst 
Presidents' Dinner, following t lic pract ice 
commenced during the Fiftieth Anniver- 
sary celebrations in  1968. 

(d)  Tlrtl 19 70 Tc~c~lrrric~trl E\.Irihitiorr, w hicli 
was the lirst held by the Association at 
Olympia and wliich provcri to  he highly 
succcssfi~l, 14.500 people passing t l i ro i~g l i  

the ti~rnstilcs during the 3 ;  days. as 
compared wit l i  the 4: days wliich the 
Exhihit ion was open during t lie Alcxandra 
I'alacc period. There were visitors from 
3% overseas countries, and a fill1 report 
aplxarcd in t lie .lune issue o f  the Jornrrtrl. 

(e) Tlrc, 1971 IT.\-lril~i~iorr. the arrangements 
for which were i~lrcai ly well in hand. 
The dales l i j r  the Exhibition wil l  b:: Intcr 
than LISLI~I next ycar. since this was the 
only hooking wliicli could he obtained 
several years i ~ g o  when i t  became impera- 
tive to  make arrangements t o  lind a 
venue otlicr than Alexandra I'nlace. The 
Exhibition wil l  take plircc 21-25 Junc 
1971 and already a considerable number 
o f  reclucsts Ib r  space have been received. 
either from companies who l in\~e already 
exhibited and arc seeking i~ddi t ionol  
space, or from companies who hove not 
shown Ibr  scveri~l ycitrs and wish to  
show again in  1971. together with a 
number o f  requests from overseas 
compitnics who have not shonn 
previously. The Co i~nc i l  was very pleased 
l o  Ieitrn 01' the interest wliich tlic Exhibi- 
t ion has ;troused both at home and, 
p:~rticulnrIy, ovcrscits itnd it was stressed 
thnt tlic SIICC~SS o f  tl ic c~iter~)rise \I.';IS due 
to  the untiring cllbrls o f  the 1)ircctor 
'Yr Secrctitry ( M r  I<. H. l lamhl in)  and his 
stalf. 

I t  was pointctl out as ;I mciisure o f  the 
work wliich was undcrtakcn by M r  
I iamhl in in this sphere that he had 
already, in  his spare time. prepare11 the 
lirst 14 original drnwings/lay-outs for 
~ h c  1971 Exhibition. Council felt that 
mcmbcrs o f  the Association should 
know o f  the amount o f  work undertaken 
by the I l i rcctor Kr Sccrctal-y in  this way. 
since it may not be fully appreciated 
that the lay-out o f  the Exhibition. the 
unicluc symbols itntl the colour scheme 
Ibr. utcl i  ycar. wliich arc carried throi~gh- 
o l ~ t  tl ic whole plan ( f rom the lirst 
invitation t o  exhibit to  the signs outside 
Lhc exhibition hall, tlic O / h ~ i t r l  (irritk,. 
; ~nd  the facia o f  each stand. etc). were 
entirely liis work. M;iny distinguished 
visitors at Exhibition I.unclieons had 
commented o n  tl ic way in  which the 
Exhibition had acliicvcd s i~ch a plcnsnnt 
iilcntity in  this way. 



( f ) Puitrr Ti,c~lrtroh)g.~. hlrnr~rtrl, Volritirc, 
L'Il ( WorAs Prac./ic.c)), t he final part o f  the 
manuscript o f  which had now been 
received. I t  was hoped t o  pass the 
manuscript to  Chapman & Hal l  IAd., 
who publish the Manuals on bzhalf o f  
the Association, in  the near f ~ ~ t u r e .  
(g) 1971 Cot!/i~rivic~c~ Pl~l~c,r.v. t hc full list 
o f  which wi l l  be given in  the Jorrrttrrl 
during tlie Autumn. I t  wi l l  be recalled 
ihat, as well as the technical sessions. 
an additional session has been arranged 
on a management theme, together wi th 
the Workshop Sessions, so that the 
programme for the three clays o f  the 
Conference wi l l  be a ~LIII one. 
(h)  FATIPEC Cotrgrr.ss, Motrlrrrrs, at 
which the President had been represented 
by M r  A. R. H.  Tawn. Hon. Research 

& Devclopnient Officer. M r  Tawn 
reported that the paper presented at the 
Plenary Session o n  behalf o f  OCCA by 
i l r  W. Hughes, a Member attached t o  
the Newcastle Section, was excellent and 
well received, and that he had taken the 
opportunity o f  conveying the greetings 
o f  the Association to  FATIPEC. 

The meeting then received reports on  
the activities o f  the various Sections and 
Branches; it was noted that M r  P. B. 
Hunt. o f  the Auckland Section, and first 
overseas recipient o f  the Commendation 
Award, would he visiting the U K  i n  the 
forthconiing months and i t  was hoped 
that he would be able t o  have meetings 
wi th the Director & Secretary and the 
Auckland Section's representative on 
Council, M r  F. Sowerhutts. 

Foundation Lecture 
Human relationships and communications Chairmen's and Past Chairmen's badges, 
in industry where applicable, are worn. 
As previously an~ io i~nced in  tlie ./om.tral. The incliisive charge for dinner, 
the 1970 Foundation Lecture is to  take together wi th wines with the meal and 
place on Tl i i~rsday 8 October at the drinks at the reception, is £3 15s Od 
Painter-Stainers Hall, L i t t le  Tr in i ty  Lane, per head; details of the menu are set out 
London, EC4, at 7.00 p.m. Thc speaker below. Application forms arc included i n  
wil l  be Sir Paul ('hamhers, KBE, C'R, this issue, and application should be 
C I E  (Chairnian o f  1C1 Ltd.  1960-08, made as soon as possible, and in  any 
Past President o f  the Institute o f  u s e  not later than I 8  September, to  the 
Directors, President o f  the Advertising Director & Secretary, at the Associa- 
Association and Chairman o f  the Royal tion's ofiiccs. 
Insurance Co. Ltd.). The title o f  his ~ ~ ~ l i ~ ~ t i ~ ~  for tile inclusive tickets 
lecture is t o  be "Human relationships and ( L ~ ~ ~ ~ ~ ~ ,   ti^^ alld Dinner) is 
communications in  industry." restricted to hlernbcrs. Members wishing 

Admittance to the L e c t ~ ~ r c  wi l l  be by to  attend the Lecture only, should write to  
ticket only. I t  wi l l  be followed by a short the Director & Secretary, who wi l l  
Informal Reception, and Dinner wi l l  be inform them after 18 Septernber i f  
taken in  the [ l in ing  Ha l l  o f  the I'aintcr- acconimodafion is stil l available. This 
Stainers Company at 8.00 p.m. Informal wi l l  naturally depend upon the demand 
dress w i l l  be worn, but it is particularly for tlie inclusivc tickets for the Lecture, 
requested that Pas[ Presidcnts'. Section Reception and Dinner. 

Mcvrir 
Alsatian Sylvancr 1900 <'onsomnie M.adrilene 

River Trout  Amandine 
Bordeaux: <-hateail Latour Roast Saddle o f  English Lamb 

('amblancs 1964 Brussels Sprouts, Pltrisienne Potatoes 
Port: Quinta do Noval  LBV Fruit Melha 
Brandy: Hinc VSOP C'olkc 



Association Conference, 
4-8 May 1971 
Surface propertics and appcarancc 
As previously announced, the Associa- 
tion's Conference in 1971 will be licltl 
in the Palace Hotel, Torquov, from 
4-8 May. Four technical sessions arc 
planned, on the three mornings of the 
Conference and one afternoon, having 
the title "Surface properties and 
appearancc." Also, in response to increas- 
ing interest in the industry to the npplica- 
tion of management sciences, a session 
of papers on the theme "The management 
of innovation" will be held. running 
parallel with the afternoon tcchnic;tl 
session. Three workshop sessions will 
be held, and the final afternoon of thc 
Conferencc will be taken LIP with the 
Association's Annual General Meeting. 

So far ten papers havc provisionally 
been arranged, and these arc: "Relation- 
ship between measured gloss and dis- 
persion in acrylic paint lilms," by Ilr 
J.  Dunderdalc, of Laportc Inciustrics 
Limited, "Effect of pigment dispersion 
on the appearance and properties of 
paint films" by Dr W. Cart-, of Geigy 
U K  Ltd., "Influence of sitrhce rellcc- 
tances on the opacity of roller coatings" 
by Mr D. G .  Do~f l ing  and Mi- D. I<. 
Tunstall of British Titan Products C'o. 
Ltd., "Coloitr specilication by visual 
means." by Mr K. McLaren. of IC'I 
Ltd., Dyesti~fls Division, "Gas chromato- 
graphic investigation of interaction Ibrces 

Jordan Award 
This award was instituted by the late 
Mrs M. R. .lordan in memory of her 
husband Dr L. A. Jordan, who was 
President of the Association 1947- 1949 
and who died in Deccmber 1964. 

The Committee invites itpplications 
for the second award of f 100 which i t  is 
hoped to present at the Torquay C'on- 
ference 4-8 May 197 1 .  

The rules of the Awnrd are appenticd 
below. 

hetween binder and solvent in paint 
lilms" by 111- K. H. Reicliert, of the 
I-.orscIiur~gsinstittrt fiir Pigmente und 
1.ackc. "Film appcalxncc and its 
dependence on solvent forniulation" by 
Mr L. A. Tysall, of Shell Research Ltd.. 
"Appearance and perli~rmance factors in 
coatings for buildings" by Mr 1'. Whiteley. 
of the Huilcting Research Station, and 
papers l i ~ r  which the titles havc not been 
decided, by Mr .I. R. Taylor, of BP 
C'hcmicitls ( U K )  Ltd.. and Mr Bates, of 
National Lead Company, together with 
t lie Keynote Address. 

Further oll'crs of papers are in hand, 
and a l'u11 list will be published in due 
course. Any interested person who feels 
that he could si~pply a paper which would 
be of interest slioi~ld submit a synopsis 
of about 500 words to the Honorary 
I<csearch anti Development Olficer (Mr 
A. H. R. Tawn, 34 Crest View Drive, 
I'ctts Wood. Kent) as soon as possible. 
as i t  may still be possible to find space 
for a paper of sullicicnt nlcrit. Papers 
will he rcquired in linul draft hy I 
Scptcniber 1970. 

E'LIII details concerning the registration 
lkcs, and forms of application, will be 
sent to all Members before the end of 
the ycar; non-members wishing to receive 
these iletails, when available, should 
apply in writing to the Director & 
Secretary at the Association's offices. 

I. The Award will be made for the best 
contribution to the science or technology 
of s i ~ r k ~ c e  co;tting by n member of any 
nationi~lity working in either the academic 
or  industrial licld who  is under the age 
of 35  at the date of application. 
1. The lirial date Ibr submission of 

:rpplia~tionr will on this occasion be 
I .I:tnt~;ti-y 1971. 

3. The selection of the recipient of the 
Award \ \ , i l l  hc m;~de hy ;! ('omnlittee 
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under the Chairnianship of the Associa- 
tion's Hon. Research and Development 
officer. 

4. There wil l  be two methods o f  
application. First, by the submission 
o f  a paper describing original work by 
the candidate which is ofrered for publica- 
tion in the Jourtrrrl or has been so pub- 
lished during the two years prior to the 
closing date for application. Thc alter- 
native method wil l  be by recommendation 
by a superior for work which for reasons 

News of Members 
Dr J. E. Arnold, an Ordinary Member 
attached t o  the London Section, and 
President 1963-65, has recently placed his 
personal advisory services, and the 
facilities o f  Welkyn Productions Limited, 
o f  which he is managing director. at the 
disposal of  Arnold Services, for the 
development o f  electronic manufacturing 
aids for the process industries. 

M r  W. P. J. Baily, an Ordinary Member 
attached to the London Section, has been 
appointed research director o f  Vinyl 
Products Limited. 

M r  D. Biesty, an Ordinary Member 
attached to the Midlands Section, has 
joined the automotive division o f  Carrs 
Paints Liniited as a sales and technical 
representative. M r  Biesty was previously 
supervisor o f  the plant process laboratory 
at Rootes Group. 

M r  J. G. Campbell, an Ordinary 
Member attached to  thc Scottish Section, 
has been appointed a director o f  Charles 
Tennant & Co. Limited. 

Mr 1). H. Deacon, an Associate 
Member attached to the Thames Valley 
Section, has been appointed nlanager 
of  the newly formed Inspection Division 
of BIE (Anti-Corrosion) Ltd. 

Mr G. A. Newell, an Ordinary Meniber 
attached to the London Sect ion, will 
be joint manager o f  the Consultancy 

o f  commercial secrecy cannot be pub- 
lished; in this case the candidate will be 
expected to submit a dissertation on a 
topic relating to his work and demon- 
strating his superior knowledge o f  the 
principles thereof. The Award is for 
i~rclivirl~rcrl merit and clear evidence o f  the 
candidate's own contribution will be 
required if a paper is offered under 
joint authorship. 

5. Applications should be addressed 
to the Director & Secretary at the 
Association's offices. 

Division, formed at the same time, 
which will be known as BIE Coating 
Consultants. 
D r  J. Bowler-Reed, an Ordinary Member 
attached to the Thames Valley Sect ion, 
will act as a consultant for mastics and 
sealants for BIE Coating Consultants, 
and M r  F. G. Dunkley, an Ordinary 
Member attached to the Midlands Sec- 
tion, will act i n  a similar capacity on 
corrosion prevent ion and painting 
met hods. 

M r  R. K. Fourness, an Ordinary 
Member attached to the West Riding 
Section, and President o f  the Society o f  
Dyers and Colourists, was recently 
presented with the gold medal of the 
SDC. 

Mr D. J. Holmes, an Ordinary Member 
attached to the Midlands Section, and 
a Committee Member o f  the Trent 
Valley Branch, has been appointed 
technical service nianager o f  Joseph 
Mason & Co. Ltd., with responsib~lity 
for the entire Joseph Mason organisation. 

M r  J. Miller, an Ordinary Member 
attachcd to the Scottish Section, and 
Imn~ediate Past Chairman o f  the Section, 
has recently retired from his position as 
Area Sales Manager o f  Vinyl Products 
Limited for Scotland and Northern 
Ireland. M r  Miller, who served with 
Vinyl Products for 19 years, intends to  
move to  St. Andrews when he has 
completed his term as Immediate Past 
Chairman. 





hani Paint, Varnish and Lacquer Club, M. .I .  McWaters, a Vice-President of the 
and Mrs Penrice: and Mr . I .  E. Pooley, Association, in recognition of their 
Chairman of the London Section, and services. Presentations were made to Mr 
Mrs Pooley. V. C. Thompson (1946-48); Mr A. B. 

Following iln exccllcnt dinner, live Lock (1959-61); Mr L. J. Brooke 
former chairmen o f  tlic Bristol Section (1963-65); Mr R. J. Woodbridge (1965- 
u.erc presented with medallions hy Mr 07); and Mr D. S. Newton (1967-69). 

West Riding Section 
Golf' Toc~rrrrrrrrivir 

SDC symposium 
"Colour and proccssing challenges in 

This will bc held at Sand Moor Golf the 1970's" is [he title of a symposium 
Club on I I September and not at Ilklcy, to be held by the Society of Dyers and as previously announced. 

Colourists at Aviemore, Scotland, from Rheology conference 
The British Society of Rhcology is to I 5 - l 7  1971- Offers papers, 

hold a conferencc cntitlcd "Rheolorrv in with synopses of up to 300 words, should . . 

industry" at the Royal Military ~ ( S e g e  he to ihe General Secretary 
of Science. Shrivenham, fro111 7-10 and Editor of the SDC by 31 August 
September. Full details can he obtained 
fronl D~ K. M. ~ ~ ~ ~ l ~ ~ -  44 ~~~~k~~~~~ 1970. and manuscripts will be required 
Road, Boscoppa, St.  ust tell, Cornwall. by 31 March 1971. 

Register of Members 
The following elections to nicn~bcrship havc been approved by Council. The Section 
to which the new nicnibers arc nttnchcd is given in Italics. 

Ordinary Members 
A1~lit.N. MAL.(.OLM, 36 Suthcrlantl Road, Holton, L,ancashire, BLI 5LR. 

( Mnnclrester) 
BATTEN, SAMUI:L VEALI:, 3 St. OSW;I~~ 'S  Crcscent. Billingham, Teesside. (Ncn~ca.stle) 
BULL. STUART AN.IHONY, BSc, Shell Chemicals Ireland Ltd., 33-34 Westmoreland 

Street, Dublin 2, Ireland. (Irislr) 
HA.I.ION. RAYMONI) VINCEN-I. LRIC. "St. Mabyn," Station Road, Honeybourne, 

Nr. Evesham. Worcs. (London) 
Jut-IER. G~OFI-IW.Y FKANCYS, 76 Hyde Road, Sandcrstcad, Surrey. (Mnnclrester ) 
LEWIS. DAVII)  JOIIN. BSc. Hcdlcy Cottage. Gosforth, Newcastle upon Tyne, 3. 

(Nervca.stlc.) 
MAI)I)OX. JAMFS MARTIN, LKIC. British Steel Corporation, Shotton Works, Deeside, 

Flintshire, CH5 2NH. ( Manclrc>ster ) 
NFO(;I, AMAR NATH. BCliE. MScChE, Cherllical Engineering Department, University 

of Washington, Seattle, Washington, 98105, USA. ( 0 wseas) 
K O H I N S ~ N ,  BRIAN. 14 Coldstream, Wentworth Park Estate. Ouston, Birtley, Co. 

Durham. (Nrtvcastle) 
SHIII~HERI) .  GRAHAM ~'HI I . I I> ,  BSC, DIC, 6 Roilse Gardens, Alleyn Park, London, SE21. 

(London) 
STONE. JAMIM BRYAN. MSc. ARIC, Beech Dell. Stonehouse Road, Halstead. Sevenoaks. 

Kent. (London) 
Wol..r.t, JorlA~, Klokhuisplein 5, Hanrlcm, Holland. ( O ~~r~rseas) 
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Associate Members 
MILLS, GRAHAM ARTHUR, 8 Aston Close, Pangbourne, Berks. ( Mnnchost~r ) 
MOSHI, HERMAN O., PO BOX 2692, Dar-es-Salaam. Tanzania, East Africa. 

( 0 rrr.sc~ci.s) 
Woou, MICHAEL JOHN, 326 Milnthorpe Lane, Sandal, Wakefield, Yorks. 

( W ~ s t  Ritlir~g ) 

YULL, GEORGE WATKINSON, Sumitomo Shoji Kaisha Lrd., 1' Rr 0 Building, Leadenhall 
Street, London, EC3. ( Lotrtlot~) 

Student Members 
HALES, MELVYN ARTHUR, 38A Sundorne Road, Charlton, London, SE7. (Lotrtlon) 
HARES, GRAHAM ANTHONY. 38 Masefield Road, Penarth, Cilamorgan. (Bristol) 
SMITH, JOHN, Associated Trappinex Ltd., 176 Acre Lane, London, SW2. ( LON(/OII) 
QURESHI, JANAID BARKAT, 5 Salisbury Street, Blackburn, Lancs. ( Mt/nc~lrc~.srrr) 

Section programmes for 1970-71 
session 

Main Association events 
1970 "Surface properties and appearance." 
Tuesday 8 October T o  be held at the Palace Hotel. 

Torquay. 
Foundation Lecture "Human relations 
and communications in industry" by Thursday 6 May 
Sir Paul Chambers. T o  be held at the ~ ~ ~ ~ ~ i ~ ~ i ~ ~  AGM, to be held at the 
Painter-Stainers Hall, London, EC4, I,alace Hotel ,  
a t  7.00 p.m. 

Monday 21 -Friday 25 June 
1971 OCCA 23 Technical Exhibition. To  
Tuesday 4-Saturday 8 May be held at the Empire Hall, Olympia, 

Association Biennial Conference. London. 

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

1970 Friday 27 November 
Friday 25 September "Industrial training" by Mr H. R. 

"Colour measurement" by Mr R.  p. Peel, o f t  he Chemical & Allied Products 
Best, of instrumental Colour Systems Indugfry Training Ibard.  
Limited. 

Friday 30 October 1971 - -  . - 
"Powder coatings" by Mr G. T. 
Bassett. of Berger J & N Paints. Joint Friday 29 January 
meeting with-the Birmingham PVL Ladies evening. "Cosmetics" by Mr 
Club; to  be held at the Hawthorns A. Foster,of RevlonOverseasCorpora- 
Hotel, Bristol. t ion. 
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Friday 26 February Friday 26 March 
"The glass transition teluperature of "Aerosols" by Mr D. T. Trist, of 
paint films" by Mr .I. L. Prosser, of Swallowfield Serta Limited. 
the Paint Research Station, to be hcld 
at the Angel Hotel, Cardiff. 

Wednesday 10 March 
Annual Dinner Dance. to be held at the 
Mayfair Suite, Bristol Entertainments Friday 30 
Cent re. Annual General Meeting. 

Hull 
All meetings will be hcld at the Bullock Lecture Theatre, Hull College of Technology, 
at 7.00 p.m., unless otherwise stated. 
1970 1971 
Monday 5 October Monday 4 January 

A panel discussion evening. Three "The preservation and waterproofing of 
short lectures will be followed by joinery timber prior to painting" by 
questions and a discussion. To be Mr R. R. Hill, of the Timber Research 
held at the Queens' Hotel, George and Development Association. 
Street, Hull. Monday I February 

Friday 9 October "The use of instrumentation in the 
Annual Dinner Dance, to he held evaluation of paint performance" by 
at the Hotel Eden, Willerby. Mr D. M. Bishop, of British Rail. 

Monday 2 November Monday 1 March 
"Protective coatings for gas pipe lines Ladies Evening: A talk on wine 
and storage vessels" by Dr J. T. making by a member of the Hull and 
Harrison. of the Gas Council. District Winemakers Guild. To be held 

Monday 7 December at the Queens Hotel, George Street, 

"The value of gel permeation Hull. 

chromatography for the design of Thursday 8 April 
alkyd resins" by Mr H. Ollcy and Dr Annual General Meeting, to be held 
L. A. O'Ncill, of the Paint Research at the Queens Hotel, George Street, 
Stat ion. Hull. 

Irish 
All meetings will be hcld at the Clarence Hotel. Wellington Quay, Dublin, at 8.00p.m., 
unless otherwise stated. 

1970 Friday 20 November 
Friday 18 September "Urethanes" by Mr A. C. Jolly, of 

"Solvents" by Mr L. A. Tysall, of Shell Synthetic Resins Ltd. 
Research Ltd., to be held at the  id^^ 1 1  ~~~~~b~~ 
International Hotel, Belfast-preceded hadies ~ i ~ h ~ .  
by a Works Visit, to be arranged. 

Friday 16 October 1971 
"The role of chlorinated rubber in Friday 15 January 
modern anti-corrosive systems. includ- "Modern dispersion equipment" by 
ing its use in printing inks" by Mr Mr H. Wadham, of Torrance & Sons 
P. A. Herbert, of ICI Ltd. Ltd. 



Thursday 21 January Clondr~lkin I1npcr Mills 1,td. 
~ n n u a l  Dinner Dance, to be hcld at 
the Clare Manor Hotcl. Friday 19 March 

Friday 19 February Annual General Meeting, follo\\.ed by 
"Paper production'' by Dr 1'. Shcny, ol' an "Open forum." 

London 
( A  ,frtll progrurrlnri, i.s t~or j~r1 o~~i t i l~ thl i~ .  Ilon~~~vc~r. .  i/ I r l t . ~  I ) c ~ , / r  clc~c,iclc~l tlrltr //rc ~ ' i ~ r r r t c ,  / iw 1070 71 
n,ill hi1 //?t, Boro~tgl~ Po l j~ t ec t~~~ ic .  111 6.30 / iw 7.00 / ~ . t t t . )  

Southern Branch 
All technical meetings will be held at the Pcndragon Hotel. Cla~.cncc Pnrade, 
Southsea, at 7.00 p.m. 
1970 shop and wash primers" by Mr Lampe. 

Tuesday 13 October to be presented by Dr Lehmann, of 
Farbwcrkc Hoechst AG. 

"Driers" bv Mr J. Turner. of Hardman 
& Holden < ~ t d .  Tuesday 16 March 

Tuesday 10 November "Metal rich coatings." Joint papcr 
by spertkers arranged by the Lead & 

"Modern adhesives" by Dr W. A. Zinc Dcvelopmcnt Association. 
Leef, of Borden Chenlicals Ltd. 

1971 
Friday 16 April 

AGM & Social Evening. Reception 
Tuesday 9 February at Abbey Housc, Winchester, by the 

"New developments in the field of Mayor of Winchester. 

Manchester 
All meetings will be held at the Manchester Litcrary & I'hilosophical Society, 36 Cicorge 
Street, Manchester I ,  at 6.30 p.m., unless otherwise stated. 
1970 Mr F. D. Robinson, of Laportc 
Friday 9 October 

"Industrial espionage" by Major R.  B. 
Matthews, of Management Investiga- 
tions Ltd. 

Friday 23 October 
Annual Dinner Dancc, to be held at 
the Piccadilly Hotcl, Piccadilly Plaza. 
Manchester, I .  

Friday 13 November 
"Olefine route to new paint latices" 
by Mr J. A. Wall, of BP Chemicals Ltd., 
to be held at the Bolton Institute of 
Technology, Deane Road, Bolton, at 
6.30 p.m. 

Friday 11 December 
"Chloride titaniu~n dioxide pigments- 
their value" by Mr J. S. Jordan anci 

Industries Ltd., to be hcld at the 
Livcrpool Ruilding and Design Centrc. 
Hope Street, Livcrpool I ,  at 6.30 p.m. 

1971 
Friday 8 January 

"Printing inks for web-ofYset" by Mr 
D. E. Rissct, of Coates Bros. (Inks) 
Ltd. 

Friday 12 February 
"Present and firturc trends in motor 
car finishing" by Mr H. L. Quick. of 
Rootcs Motors Ltd. 

Friday 12 March 
"The utilisation of isocyanatcs in 
scamlcss flooring systems" by Dr A. 
Lowc, of ICI Ltd., IIyestuH's Division, 
to bc hcld at thc Liverpool Building 
and Design Centre, Hope Street, 
Livcrpool I .  at 6.30 p.m. 



Student Lectures : 
1970 
Wednesday 16 Scptemhcr 

"Modcrn nlacliincry Ihr the manu- 
facture of paint and printing inks" by 
Mr D. 1'. Sulliv;~n, of D. H. Industries 
Ltd., to Ix licld at 4.30 p.m. 

Wednesday 14 October 
"Son~c aspccts of latint formulation" 
by Mr T. W. Wilkinson. of Laporlc 
Industries Ltd., to be hcld at 4.20 p.m. 

1971 
Wednesday 13 January 

"The use of carbon black in paints, 
plastics and printing inks" by Mr B. E. 
TIion~:.ts. of Colutnbian Industrial Ltd., 
to bc hcld ot 4.30 p.m. 

Wcdncsday 7 April 
"The problen~s of painting timber" 
by Mr C;. W. Rothwcll, of the Building 
Rescarcli Station. to be held at 4.30 
I7.m 

Midlands 
All mcet ings will hc held at t lie C'liamber of Commerce House. 75 Harbourne Road, 
Birmingham 15, at 6.30 p.m.. unless othcrwisc stated. 
1970 1971 
Friday 25 September Friday 15 January 

"Wood protection" by Mr Ci. I,. Annual Ilinner Lccture. "Microscopic 
~ ~ l b ~ . ~ ~ ,  of ~ ' ~ i ~ ~ ~  ~~~~~~~l~ stat ion ,  exaniinat ion of pigment-vehicle inter- 

action during film formation" by D r  
.Icttmnr and Dr Apel, of BASF AG, 
to be hcld at Winston Restaurant, 

Friday 16 October Birmingham 5. 
"Polymer dcvclopmcnts - Ihc S C V C ~ I  ies Friday 19 February 
and bcyond" by MI. A.  R. H .  Tawn, of  .br>cvcIopmcnts i n  automohilc finish- 
Cray Valley I'roducts 1-td. ing" hy Mr H. I,. Quick, of Rootes 

Motors IAd. 

Iiriday 19 March 
Friday 20 Novcn~bcr Annual "J. Newton Friend" Lecture. 

"Gloss and semi-gloss latex paints" by "Forensic scicncc" hy Mr P. J. Cobb, 
Mr G. Willison, of Rritisli Titan o f  thc West Midland Forensic Science 
Products Ltd. Laboratory. 

Trent Valley Branch 
All meetings will be hclri at the t3ritish Itail School of Transport, London Road, 
Derby, rtt 7.00 p.m.. itnless otherwise staled. 
1970 I'hursday 3 Decemher 
Thursday l October "Safety in thc paint industry" by 

"Metrication ant1 paint pitckaging Ilr L. E. Eninton, HM Medical 
in thc future" by MI. R. H. Rcazlcy of Inspector of Factories. 
the Metal Box Conlpany Ltd. 

Thursday 12 November 
"Electro-paintinn" by Mr J. It. Hournc 1971 - -  . - 
of ~ e b o n  Ltd. A Joint Meeting with 
the Institute of Mctnl Finishing. T o  'rhursday 21 Januar) 

- 
be held at  the Dcp;irtmcnt of Tnuisport "Thc f~rturc of water-thinnablc coat- 
Technology, Loughborough University. ings" by Mr A. J. Hccalick, of Lennig 
at 7.30 p.m. Cheniicals Ltd. 
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Thursday 4  march 'I'hursday I April 

"Solvent-free coatings" by D r  F. Annual General Meeting. followed 
Blonieyer. of  Bayer Chemicals Ltd. by "Perf~~mes" by Mrs L. Vcrney. 

Newcastle 
All  meetings will be held at the Royal Turks Head Hotel, Grey Strcct. Newcastle 
upon Tyne, at 6.30 p.m. 

1970 1971 

Thursday 1 October 'Thursday 7 January 
"Discounted cash How and invest- "Painting or timber*" Mr '. Hill. ment appraisal --a managment tech- o f  TRADA. niquc" by M r  K. W. Blackburn, o f  
~uhdc r l n~ l d  I'olyteclinic. 

Thursday 12 November 
"Addition copolyniers of  the vinyl 
esters o f  branched chain fatty acids for 
cure with isocyanates" by M r  1'. dc 
Carpentier, o f  Koninklijke/Shcll I'las- 
tics Laboratorium - Dcllf. 

Thursday 3 December 
"Coal tar based surface coatings" by 
D r  D. McNeil, o f  The Coal Tar 
Research Association. 

'I'hursda y 4 February 
"Flooring compositions" by M r  A. C'. 
Jolly and M r  E. Stonley. o f  Synthetic 
Resins I.td. 

'l'hursday 4 March 
"Mechanical bchaviour o f  polymers 
under low teniperatilre high frequency 
cycling" by M r  J. L. Prosser, o f  the 
I'nint liesearch Association. 

'I'hursday 1 April 
AGM. 

Student Group 
,411 meetings will be held at Newcastle I'olyteclinic, Ellison I'lace, Newcastle upon 
Tyne, at 3.00 p.m. 

1970 1971 
Wednesday 7 October 

Works Visit to Dufay I'aints, Sliildon, 
Co. Durham. 

Wednesday I I November 
"Flame retardant paints" by M r  
A. G. Walker, of Associated Lead 
Mani~facturcrs Ltd. 

Wednesday 9 1)ecemher 

Wednesday 13 January 
"Modcrn management tcchniqucs" by 
M r  N. D. Harris, of the Departnicnt of  
Management Studies, Newcastle 
I'olyleclinic. 

Wednesday 10 February 
"Modern methods 01' paint applica- 
tion" by M r  K.  Haxtcr, of  British Paints 
Ltd. 

"Marine fouling" by Dr  A. 0. Christie, 
o f  the International Paint Company Wednesday 10 March . . 

Ltd. Film Show. 



Scottish 
All meetingswill be held in the St. Enoch Hotel, Glasgow, at 6.00p.m.. unless otherwise 
stated. 

1970 Thursday 21 January 
Thursday 15 October "Handling of solvents" by Mr I. M. 

--some aspects of coil by Fotheringham, of Shell Chemicals (UK) 
M~ J .  ~ ~ ~ ~ ~ ~ ~ i ~ ~ ,  of synres I . ~ ~ ~ ~ -  Ltd., "Hazards of solvent fires" by 
national NV, and L. ~ ~ ~ k ~ ~ ,  of Mr A. D. Clarke, of the Fire Prevention 
Laporte-Synres Limited. Section, Glasgow Corporation Fire 

Department. 

Thursday 12 November 
"Applications of silicas and silicates 

Thursday I I February 

i n  the surface coating industryv by "Colour C O ~ S C ~ O U S ~ ~ S S "  by Dr F. M. 
Dr L. Muller-Fokken, of Degussa. Smith and Mr D. Malin, of Geigy (UK) 

Ltd., to be held at 6.45 p.m. 

Thursday 10 December 
"Development of gloss paints in the Thursday 1 1  March 

twentieth century" by Mr I .  R.  "Some thoughts on the early develop- 
~ ~ ~ ~ l l ~ ~  and Mr M. Devine, of ment of industry in the Clyde valley" 
P. W. Hall Ltd. by Mr A. S. Fraser, of Charles Tennant 

& Co. Ltd. 

1971 
Friday 15 January 

Annual Dinner Dance. 

Friday 9 April 
Annual General Meeting, followed by 
The Smoker. 

Eastern Branch 
All meetings will be held in the Carlton Hotel, North Bridge, Edinburgh, at 7.30 p.m., 
unless otherwise stated. 

1970 talk on conlrnercial practice by a 
Wednesday 21 October speaker from the Scottish Stock 

Exchange. "Analysis of materials for paint & 
ink" by a speaker from ICI Ltd. 

Wednesday 17 February 
Wednesday 4 November "Layout of machinery and plant" by 

"Metrication" by M r  F. Munday. Mr D. P. Sullivan, of D. H. Industries 
Joint Lecture with BPBMA. To be Ltd. 
held at 6.45 p.m. 

Wednesday 16 December Wednesday 24 March 
"Modern developments in titanium" "Combustion hazards in industry" 
by Mr G. Willison, of British Tital, by Mr Murray, of the Fire Prevention 
Products Company Ltd. Dept . 

1971 Wednesday 21 April 
Wednesday 20 January "Human relations" by Mr Young, 

"Money go round" (30min film) and of Hewlitt Packard Ltd. 



Thames Valley 
,411 meetings will be held at the Hecch Tree Hotcl, Hcaconslield, I~LIc~s., ;it 7.00 p.m. 
1970 Taylor Woodrow Constr~~ctioti Ltd. 
Thursday 24 September 

"Management principles, and can n 
Friday 5 February 

small firm by M,. J. R. BulTet D;uice a1 the Great Fosters. 
Webster, o f  Business Operations Egham. 
Research Services Ltd. 'I'hursday 18 February 

Thursday 22 October "Where pitint and ink meet" by M r  
"Corrosion" by Dr  T. 1'. tloar, o f  the R. C;. Killsnin~i, of Winstones Ltd. 
University o f  Cambridge. 

Thursday 19 November Thursday I 8  March 

"Wallpaper" by MI- A. 0. Sutlierland, "Additives for paint and printing inks" 
of ~ C I  ~ ~ d , ,  paints ~ i ~ i ~ i ~ , , ,  ~ C I  wal l -  by ;I speaker from Hardman Rr Holden 
papers. Lt  d. 

1971 'I'hursday 15 April 
Thursday 21 January ACiM, followed by a talk "Special 

"Special problems o f  paints and efTects in the film industry and how 
mastics with rcferencc to building they arc produced by M r  C. Culley, of  
techniques" by M r  E. L. French, o f  I'inewood Studios. 

Forthcoming Events 
Detuils urc, ~ ~ ~ L J I I  Of I I I ( ' C ~ ~ I I ~ . R . Y  irr //I(' (11rifo~~l Kir/~rlorrr r ~ p  lo 111c cvrtl of tlrl, ~rrorrtlr ,fi~llowi~r,~~ 
publicu~io~~r, nrrti irr Sor11/1 Afiio.rr rr~#l 1/rc8 ~'orrr~~ro~~u.c~r~I~I~ r ~ p  lo llrc, i , ~ r r /  of' 1 /11 ,  vcv.o~rc/ ~rrorrl/r. 
Tuesday 25 August Friday 25 Scptembcr 

Arrckl~itid Sc~ctioti. "Dyes and additives Bri.vlol Se~c.tiori. "Colour measurement" 
in  the paper industry" by M r  K. 1'. by M r  K. P. Best, o f  instrumental 
McCulley, o f  NZFP Ltd., to be held Colour Systcn~s Limited, to  be held 
at Shell House at 7.30 p.m. :it tlic Royal Hotel, Bristol, at 7. I5 p.m. 

Friday I I September hficllr111cl.v Svc.tiotr. "Wood prot cct ion" 
We.sI Riding Sc~ctiotl. Golf  To~~rnamcnt, by M r  C;. L. Holbrow, of the Paint 
to be held at Sand Moor Golf  Club. Kcscnrch Station. to bc held at the 

Wednesday 16 September Chamber o f  Conimcrce House. 
Manc/rc,,y[er Sc,c.l;orr . ~ S ~ r r r / l , l r [  ( ;volrl~,  Birrllingh;lr" at 6.30 
"Modern machincry for the manu- 
facture o f  paint and printing inks" by 
M r  D. P. Sullivan, o f  D. H. Industries 'I'uesday 29 Scptemhcr 
Limited, to be held at the Manclicstcr it//c~lilt/titl Sl~.tiotr. A lecture by M r  
Literary & Philosophical Society at J. Smalllicld. o f  Flexible Adhesives 
4.30 p.m. Ltd.. to be held at the CT Club at 

Thursday 24 September 12.15 p.m. 
T11anie.s Vr~llc~y Sc~c~iorr. "Managcliient 
principles" and "Can a small lirni 
survivew by Mr J .  R. webster, Tuesday 27 October 
Business Operations Research Scrviccs A~~o~kkrtrtl  it^. "High speed 
Limited, to be held at "The Beech dispersion techniques" hy M r  W. Blane, 
Tree," Maxwell Road, Beaconsfield. o f  Morrison Pin1 Ltd.. to be held at 
at 7.00 p.m. Shell House at 7.30 p.m. 



An important announcement from 
~ n ~ l i s h  China Clays Ltd. 

Golden Valley Colours Ltd. 
I t  is ou r  intention to cease producticm 

of pigments a t  the Wick Works  c>t'Gnl~len 
Valley Colours Ltd., in the ncar f i~turc .  W e  
regret this i~ction, hu t  we have f o i ~ n d  (c>vcr 
the last vcar o r  so) th;lt the factory is in- 
trinsically i~neconomic. ; ~ n d  that c \ en  if we 
were to  impose a very large price incre;~sc. 
ou r  activity there would continue tc) show 
;I loss. 

hefore ou r  closure ~ h t e  of 3 ls t  August, 
1970. 

Supplies of Sp;~nish Ked Oxide from 
Oxigos Rclgos ~ l e  M;~l;~ga S.A.. and African 
Yello\v Ochre  from African Gol~ ien  Ochre  
(Proprieties) I d .  Moffell Ray will either 
he supplied direct t o  customers o r  through 
other ch;~nnels a t  present hein): arranged. 

In order  t o  assist customers in c11;lng- 
ing to  ancltllcr scrurcc of supply. English 
China Clays hope to  he able to  continue 

English China Clays Ltd. 
limited p r d c t i  I I t i e r e r e  nmm . , Ic>lin Ke:lv tlousc 
continue, where possible, to  ;~cccpt o r~ lc r s  ' > . . @ 'st. ;\ustell 
provided that w e  can co~np lc t e  them - C c ~ r ~ ~ \ v : ~ l l  

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

Today, in the heart of Westniinster, in  the shadow 

of Big Ben, our niodern automatic presses pro- 

duce vast quantities of high-class printed matter, 

day ancl night, in our 12,000 square feet factory. 

M E T C H I M  & S O N  L T D  
G E N E R A L  C O L O U R  A N D  P E R I O D I C A L  P R I N T E R S  

8 S T O R E Y ' S  G A T E ,  W E S T M I N S T E R ,  S . W . l  

T e l e p h o n e :  01 -839  2125 ( 4  l i n e s )  



introduction 

paint 
technology 

second edition 
with additional chapter 

The sales of this Association publication now exceed 13,000, and because of continuing 
high sales of the second edition, and the need for a work of reference to  be constantly abreast of 
the latest developments in its field, the Council of the Oil and Colour Chemists' Association 
has authorised the addition of an eleventh chapter to the ' Introduction to Paint Technology.' 
Entitled 'Recent Developments,' the Chapter incorporates up-to-date information on the 
latest advances in the technology of the paint and allied industries. 

This addition will help the' Introduction to Paint Technology' to maintain its position as an 
invaluable aid to young entrants into the industries and to marketing and other personnel requiring 
a basic knowledge of the principles and techniques of surface coating production and application. 

new chapter 
The new chapter is subdivided to three sections 

resins and media 

Including polyester, epoxy, polyurethane resins and developments in water based paints, 
vinylics, etc. 

application techniques 

Including electrodeposition, powder coatings, strip-coating, aerosol spraying. 

instrumental testing and control methods 

Including colour measurement, viscometers, brushability, hardness, film thickness, weathero- 
meters, and use of computers. 

The book contains 204 pages including 11 line diagrams, 8 photographs of common paint 
defects, and comprehensive index. Copies can be obtained from the Oil and Colour Chemists' 
Association, Wax Chandlers' Hall. Gresham Street, London E.C.2, price 20s. (post free). 



rcgrrs/ xix 

For the  f i rs t  t i m e  Associated Lead n o w  
o f fe r  paint  manufacturers a complete 
three-coat  Calcium Plumbate system 
wh ich  ensures per fec t  intercoat  
adhesion. It is no surprise that this technical 
triumph began in Associated Lead's 
laboratories. Here the unique rust inhibitor. 
Caldiox Calcium Plumbate, was developed 
many years ago and perfected in a formulation 
for a primer that was soon accepted by the 
world. Assoc~ated Lead carried research to a 
further crucial stage and have solved the far- 
from-easy problen~ of introducing Calcium 

Plumbate t o  t he  undercoat and f inishing 
coat  as wel l .  thereby ach~eving corrosion 
protection throughout the paint system. 
We offer the formulation of this unique 
three-coat anti-corrosion system to any 
interested manufacturer - free. 
Need we say more ? 

ASSOCIATED LEAD MANUFACTURERS LIMITED 
Clements House 14 Gresham St . London E C 2 
Crescent House. Newcastle-upon-Tynr. NE99 1 GE 

,,,oc,,,,o 
Lead Worbs Lane Chester CHI  38s 



DEDICATED 
WORKERS 

These minute lnrvne of the lac insect will 
devote their six-month life cycle to 
playing thelr part in the produotlon of 
lac-the vital natural base material for 
SWANLAC BLEACHED LACS (trans- 
parent. ~ a x y  or modlfled) SHELLUCS 
LAC ESTERS & H Y D R O L Y S E D  LAC 

You wlll find us equally dedicated to the 
task of meetlng your lac requirements. 
likewise thw for natunal V A R N I S H  
RESINS. WAXES & WATER GUMS 

Agents for I , , I~ I~ , I ; , , I I , ,~ I  I~III(, 

RNGELO BROTHERS SHELLACS 
-.---- 

Oil & Golour Ghemists' 
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 

T l ~ e  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 volunre is 35s and 
orders should be sent to : 

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



A I1,glrsl 

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 chargetl at the rate of 10s per line. Advertisements for 
Situations Wanted are chargetl at 2s hd per line. A box number is charged at  Is Od. 
I'hey should be sent to the Director & Secretary. Oil & Colour Chemists' Association. 

War Chantllers' Hall, Gresham Street. I-ondon EC2. 'l'elephone: 01-606 1439. 

SITUATIONS VACANT 

Deputy Director 
South African Paint Research lnstitute 

Applications are i,nvited for the post of Deputy Director of the Institute. 
C'andid:l.tes should be between 35 and 50 years of' age. and have had some 
experience in the organisation. control and management of research. 

The appointment is subject to a probationary period of 6 months. The 
appointcc will be expected to succeed the present Director on his 
retirement in approximately I X months time. 

The salary olfertvl for thc post of Deputy Director will not bc less than 
f4070 and the passage of the successful candidate. his family and effects 
will be on an assisted basis. The Institute. which is a small research 
group, is pleasantly situated on the campus of Natal University overlooki,ng 
Durban Bay. The Director is a Professor of the University with a seat 
on the Scnate and full academic status. 

The Institute works a 5 day week. Annual leave amou.nts ,to 30 working 
days per annum. Fringc henelits are: a conipulsory Medical Benefit and 
Pension scheme. assista~:ce with housing. The Dircctor has a car placed 
a t  his disposal. 

Applications, which should be accompanied by a Curriculum Vitae and 
any other relevan4 information, should be addressed to: The Director, 
S.A.P.K.I.. P.O. Box 16, Congella, Natal, South Africa, from whom further 
information may be obtained. 

INK TI<CHNOI,OGIST Experience in: 
Flexo and Gravure 

For the Canada Printing Ink C'onipany 
Liniited (Division of Kcichholtl C'licniicals Salary-%s.5()0 to 1$10.()()(); plus assistance 
Canada). with passage to successful candidate. 
Qunli tications: Plcase reply back to D. M. Henry, Research 

I. GC'E (General Ccrtilicntc of Education) Director. Canada Printing I n k  Co. Ltd., 2. City & Ciuiltls Printing Ink Technology 
3, ~i~~ years. exFerlcnce obtaining BOY 205. Stn. "N". Toronto 14. Ontario. 

City & Ciuilds Certificate. ('anatla. 



SITUATIONS VACANT 

.IOCc'.*i 

AGENCY OFFERED 

CHIEF CHEMIST 

GIANT INDUSTRlES LIMITED, Paint and 
Surface Coatings Manufacturers, invite applica- 
tions for the post of Chief Clieniist to their 
manufacturing plant at Wellington and Christ- 
church. 

The position requires a fully qiralified chemist 
able to  initiate research, control tlie tccluiical 
staR and maintain the high cluality of tllc 
company's products. 

This calls for a man of re:~sonable ~iiaturity a~itl  
experience in tlie practical aspects of paint 
manufacture and formulation. Salary, allowances 
and other benefits will be in linc with the 
experience and potential of the successful 
applicant. All applications will be treated in 
entire confidence and interview arranged with 
those suitably qualified. 

Address replies to:- 

General Manager 
Giant Paints Ltd., 
P.O. Box 1772 
Wellington, NEW ZEALAN D. 

SENIOR TECHNICIAN 
FLEXOGRAPHIC A N D  GRAVURE INKS 

T H E  COMPANY:- 
A leader in the printing ink industry. with 
most modern facilities and progressive 
management, located in Toronto, CIanntla. 

THE JOB:- 
Total responsibility (with appropriate 
authority) for flexographic and gravure 
technical servicle department. 

STAR'rI NG SAI-AKY:- 
To  S 12.000. depending on qual.ilications. 

I 'HE MAN:- 
He will have, of cour\e, extensive know- 
ledge and years ol' experience in flcxo- 
graphy and gravure. More important, he 
will be eager to advance his own techni- 
cal competence and that of his depart- 
ment. Professional attitude, integrity. 
dedication to work. and ability to get 
along with people are a niust. 

Personal interviews w,ill bc iirranged with 
prqmising candidates. Reply in confidence 
giv~ng complete details of education, eupcri- 
ence ant1 !raining to: Hox No. 319. 

U.S. AGINCY OFFERED 

Successl'~~l Manufacturers' Agent in 
Washington D.C. seeks lin'es of raw 
niateriuls and internicdiates for sale to 
American paint manul'acturers. 

HOFFMAN SA1,ES CO., 
0 129 Du'rbin Road. 
Helhesda. Maryland 20034, U.S.A. 

Conference : "Advances in 
Polymer Science & Technology 
No. Ill" William Beveridge Hall, 
University of London, W.C.1. 
Tuesday 29 September - 
Thursday 1 October 

'l'hc progranlnic for the conference. 
which is organisetl joint1 y by the lnstitu- 
tion ol' the Rubber Industry, the Society 
of Chenlicnl Indtrstry and the Plastics 
Institute. supported by the Oil & Colour 
Chemists' Associalmion and the Society of 
Dyers and Colourists. has been divided 
into three parts: "Short chain polymers 
and their uses". "New polymer structures", 
and "Polymer structure anti colouration". 
'I'hcrc will also be two plenary lectures, 
on- to commence. and the other to com- 
plete. the programme. The final plenary 
lectirr e. to be given by Dr. W. Cooper at  
3.35 ).ni. on I'hursday I Octoher. will be 
open lo all members of the five associated 
bodic:; free of charge. 

.l'lie Conference dinner will be held at 
the Criterion liestaurant, Piccadilly. on 
Wc~lncstlay 30 Septenihc~r at 7.30 for 8.00 
p.m. 'I'he Ciucst of Honour will be Sir 
Harry Melville. 

Programnies and ;~pplication forms were 
circulated in the June issue of this Journal: 
further copies are available from the 
Association's ollices. 



OF LIQUIDS 

mPOLYTHENE LINER. Eliminates .QUICKTURN ROUND. Pre-filled 
sterilising and cleaning. loads. 

FLEXIBILITY. Every vehiclea tanker. .LOW CAPITALCOST. High utility 
factor. 

P O R T E R - ~ ~ ~ ~ U ~  I/M/TfD (2 .RETURN LOADS.Different liquids. 

BAYLEY STREET BOLTON LANCASHIRE T E L E P H O N E  BOLTON 33111 T E L E X  6 3 1 9 8  



O i l  and e o l o u r  ~ h e r n i s t s ' ~ & s o c i a t i o n  

Technical Exhibition 

Empire Hall - Olympia 
London - 21-25 June 1971 

Closing date for applications for 
stand space : 1 December 1970 
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