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THE BEHAVIOUR OF PAINTS TN THE TROPICS
SULL AR

This report summarises the results cbtained from
a large number of trials involving the exposure
of paints and related materials to a varlety of
troploal climatic conditions in West Africa.

The trials were carried out by the Tropical
Testing DBstablishment in Nigeria.

1. GENERAL INTRODUCTION

The adverse climatic conditions of the tropilos reduce the efficiency
and acoelerate the deterioration of paints primarily designed for use in
temperate countries, High ambient temperaturcs affect paints in store as
they favour settlement of the pigment and gelation of the medium inside the
containers, High relative umidities retard the drying of paints and
various factors connected vith tropical climates have a considerable effect
cn the durability of the coatings, In addition, the labowr available for
painting is often unskilled, resulting in inalequate surface preparation
prior to painting and incorrect application of the paint itself,

The requirements of paints foar use in the tropics have been discussed
by Footner and Murray (43) amd arc summarised as followss

(1) satisfactory storage characteristics for reasonably long periods at
temperatures up to 140°F, Settling of pigment should be only slight aml
the sediment should be capable of being casily rew-dispersed; there
should be no fattening or gelation of the medium,

(41) Good application characteristics to offset the liunttations of
unskilled labour.

(141) Good drying propertics without !after~tack! under conditions of
high hurddity, The rilm should not skin=dry or varinkle,

(iv) High durability under tropical conditions of exposure.

The factors responsible for the breakdc.m of paint films in the troplcs
are the same as thosec encountered in temperate regions, but they are usually
mcre intense (44 )s As a general rule, therefare, although the effective life
of a paint is conciderably reduced by expesing it to tropical conditions, the
order of durability of a serics of paints will be aprroximately the same in
the tropics as in temparate regions, The relative effect of the various
tropical climatic conditions on the breakdovm of paints varies from one
locality to another, but onc or mere of the followlng factc's is normally
involveds

(1) The greater intensity of aotinmin radiation in areas with iutense
sunshine accclerates the breakdown ¢ a paint vehicle by photo~chemical
aotion anl induces a rapid change in the colour of light=sensitive
pigments, This effect iz one of the main factors involved in the deterie
oration of paints. The first sign of btreakdown is usually loss of gloss,
with fading in some oases, and this is incvitably followed by chalking.
Paints with darkecolouared pigments are usually found to be more durable
than light~coloured paints (44), possibly because increased a'bsox};tion of
the



the solar radiation by dark pigments oonfers some protection on the
vchiole,

(41) Exposure to intense sunlight may oause painted surfaces to reach
high tamperatures, with consequent rapid ecmbrittlement of the film as a
result of accelerated polymerisation of tiw vchicle,

(111) Rapid ard wide temperature changes accompanied by differential
expansion and contraction of the paint £ilm and 1ts substrate will inorcam
the danger of oracking of an embrittled £ilm, In the hot dry tropioal
regions, the diurnal variation in the tamperature of a painted surface can
be very high. This large variation in tamperature often results in a
perlodic condensation of water on the paint film, ocansing it to chalk,
orazc and peel in a shortcer period than in temperate climates.

(iv) Intermittent rain folloved by periods of sunshine tends to promote
challdng of paint films.

(v) High relative humidities and heavy rainfall acoelerate the corresion
of metals vith inadequate or too permenble coatings and provide conditions
very favourable far the growth of mould and algae.

(vli) High atmospheric salinitics in the areas of tropical surf beaches
result in very rapid breakdown of paint films, partioularly on metal
swfaces vhare corrosion of the substrate is involved (sec Section 4).

The comiitions referred to above apply rarticalarly to paints cxposed
out of doars, The breakdom of paints used far interdor purposes in the
tropics is much less rapid and their effective lif'e is not significantly
less than in temperate climates,

During the period August, 1948 to August, 1958, She Tropical Testing
Establishment (7.T.E.) of the Ministry of Supply, based at Port Harcourt in
Nigerla, comducted a large rumber of trlals on various types of paints and
related materials at several exposure sites, selooted so as to cover a side
range of tropical climatic conditions, In tlLc course of thsse trials, many
paints were exanined to assess their durability uwnder conditions of tropical
cxposure, ani the results cbtained were reported at the conclusion uf each
trial (1 = 39). As a result of the decision to closc thc Tropical Testing
Establishment in Septeamber, 1958, all the paint specimens still on exposure
had to be vithidrawn during the month prior to the closure, Several of the
trials were therecfore tcrminated before the scheduled campletion dates; in
one case (38) arrangements werc made to contimie the trials in West Africa
Jointly by the Nigerian Federal Institutc of Appllied Research at Cshodd,
near Lagos, and the Vest African Bullding Research Institute at A -ara, Ghana,

In this rerort, thc remults of the various trlals ave discussed under
the folladng headings, for convenicnoo:

(1) Paints applied to metal surfaces (Seotion 4 and Appendix A)
(11) Paints applied to wood surfaces (Section 5 and ippendix B)
(441) Paints aprlicd to asbestos oement (Scotion 6 and Appandix C)

(iv) Paints applied to plastor walls and conorete (Section 7 and
Appendix D)

(v) Varnishes (Scotion 8 and Appendix F)
(vi) Pungus=rcsisting paints (Scotion 9 and Appendix PF)
(vii) Fungloidel vartiishes and laoquers (Seotion 10 ahd Appendix G)

(viii) Anti=fouling peints (Scotion 11 and Appendix H)
P
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(ix) Anti-teredo paints (Seotion 12 and Appendix I)
(x) Composition preservative on paints (Section 13 and Appendix J)

(x1) Storage of paints in the tropics (Seotion 14 and Appendix K)

2.

2, EXPOSURE

1 Exposure Sites
All paint speoimens were exposed at one or more of the sites desordbed

in Seotion 2.1.1 to 2.1,14; these provided a wide range of tropical climates,
The locaticon of same of these :itea is shovm in Fig.1 and some general views
are given in Figs. 2 to 10. Table 1 sumarises the conditions at the main

aites:
Table §
ligtn Fxposure Sitcs

e e eemes e f e ey
! ' Details in |

! site '! Conditions ; Section !
Control Room, Tempera.ture and relativc lmmidity t 24401 ‘
Port Haroourt ! maintained at 70° + 5°F and ! l
' 65 & 5 respeotively, L i

et e o et o e 1 e .+ et e o e i - - -
Base Depot, t Warm and humid but providing ; 2.1.2 ‘
Port larccurt ! conditions of good tropioal | l
¢ storage. | )
e e et e meme b e e e e me o ae - e me e e om e« e -+
Town Site, ‘ warm, Wamid, heavy rainfall, T__ 2,13 !
Port Harowurt ' moderatc sunshine, mild industrial ' !
i L_atnoapnerio pollution, i
. Jungle Site, | arm, hunld, shady, Conlitims | 2.1.4 '
Nkpeku, ! veary favourable for ticlogieal !
! Nr, Port Harcourt ' attack, '
- amman . PP - — R e et T
. Nardne S:.te, ! Warm, mmid, hcavy rainfall, i 24145 |
| Lagos . intense solar radiation, high l |
i concentration of airborme salt, { :
i 1
' t - b !
! Desert Site, ! Hot and dry, lov rainfall, | 2.146 |

! Kano . intense solu.r radiation. :

Subsidiary exposure sites are desoribed in Seotions 2,1.7 to 2.1.11.

2,1.1 Control Room, Port laroourt

In some of the trials, ‘control panels! were rrovided by the sponsors
or were pr pared at T.T.BE. to serve as standrisds in assccing the degree of
deterioration of specimens at the exposure sites, These 'control panelst
were stored in the dark in a room in the T,T.E. laboratories which was
maintained for most of the time at 70 & 5°F amd 65 & 5 relative mmidity.
The panels were removed for short pericds only, for comparison with the
aposed panels under inspection,

2,12 Bage Depot, Port llsroogurt

This vas a room in the T,T.f. laboratorics at Part Haroourt, of
yvermanent brick and concrete construction and with a palm=thatched roof.

B /Th(,



The temperature and relative humidity were remarkably constent. The
seasonal variations in temperature and relative humidity were 75° to

9% and 70 to 957 respectively but the diurnal variations were consider=
obly less (aprroximately 10°F am 40% R.H.)s There was no aire
conditioning but durdng the day the windows were open and there was good
ventilation. Conditions simulated good tropical storage, Views of the
exterior and interior of the building in which the specimens were stored
are shovm in Figs, 4 and 5,

2,1.3 Town Site, Port Harcourt

This was an open compound in Port Harcourt, a town in the rain-forest
belt of Southern Nigeria., Temperature and relative humidity were both
high and the diurnal and seasonal variations were small, Temperatures
ranged from 70° to 95°F and relaotive mumidities from 70 to 95 per cent,
Anmial rainfall was about 95 inches and most of this fell in the wet
season from Aprdl to October, There was mild industrial atmospheric
pollution, mainly from a rallway and a coal=burning pover station about
quarter of a mile distant from the site, A general view of the towm
site is shom in Fig.2 and in Fig,3 is the compourd in which the specimens
were exposed,

2,14 Jungle Site, Mkpoku, Near Part Harocourt

This site was in the ocoastal raineforcst belt of Sovthern Nigeria,
aporoximately twelve miles north of Part Harcourt. The diurnal tempera=
ture range was only about 10° (maxdimum 850F, minimum 75°F), Relative
hunidities were high, the daily maximum being over 95 per oent and the
minimm about 80 per cent, except for a very short period at the beginning
of the year vhen it might fall to 60 per cent, Anmal rainfall was about
95 inches. Conditions were very favourable for both insect and fungal
attack and in the clearing, where sunlight penetrrted for a few hours
each day, algal growvth develcped, often in symblolic union with fungal
grovth, The clearing was aprroximately thirty bty twelve yards (Fig.6)
and as the surrouniing trecs were about a hundred feet high the specimens
were exposed to direcct sunlight for only 1 fav hours in the middle Jf the

day.

Specimens exposed in the Jungle undergrorth were protected from
dircet sunlight amd the full force of the rain, which at times was very
heavy-

2.,1.5 Marine Site, Lighthouse Reach, Lagos

This site was situated on a tropical surf beach about for~ miles from
Logos. Therc was little seasonal variation in emperature and relative
humidity; the dally temperature mexdmun vvas gencrally between 80° and
909, and the minimum between 70° and 75°F, The relative humidity
variation was from a maximum cf over 85 per cent to a minimum of 70 to
80 per cent, The anmal rainfall was about 70 inches, the rainy season
generally lasting fram ilarch to October. There was an average of about
seven hours of tright sunshine a day and the effect of solar radiation
was accentuated by strong reflection from the sand and the sea. The
atmosphere vas very corrosive, being heavily laden with salt from the
swf spray vhich was blam inshore by the constant, prevailing southmiest
wind, The concentration of airborne salt, havever, fell off rapidly on
moving inland from the surf line; at tvo hundred yards it wes only one
quarter and at four hundred yards onc twelfth of the value at the fifty-
yard site, as measured by the hwet=ocloth methad! (45). For thds reason,
the distance of the specimens from the surf line was usually specified,
This high atmospheric salinity (approximately 3 mg Nall/cubio metre) in
oconjunction vith constant inshore vwirds, intonse actinlo radlation and
high ambient tamperature and relative hmidity provided onc of the most
corrosive naturel exposure sites on resord (45),

" /A



A general view of the marine site is showmn in Fig,7 and of the 200-
yard campound in Fig,8.

2,1.6 Desert Slts, Keno

This site was situated on open grounl in the hot dry region of
Northern Nigerie (Fig.9). During the dry scason the ground was almost bare
and the grass which grav during the short rainy season (June to September)
was kept short, Sclar radiation was intense, with sun temperatures of the
order 170° to 180% gblack bulb in vacuo) and total radiation intensitiea
up to 360 B,Th.U/f4 2/hour being recorded. The highest ambient tempera=
turcs oocourred in April and liay, when they were of the order 105° to 110°F
associated with minimun temparatures of ebout 70°F, At the begiming of
the year vhen the Harmatton, a very dry, dusteleden wiml fram the desert,
was blowing from the narth, it was considersbly cocoler (maximum 80° to
85, minimum 40° to 50°F), and at this time the relative humidity was
extremely low (meximum 50 per cent, minimum 5 per oent ar even less)s
During the wet season, the relative humidity ranged from a minimum of
abeut 60 per cent to a maxdimum of 100 per cent, The anmual reinfall at
Kono was about 34 inches, most of which fell in the three months July to
Septenber, There was generally an absolute drought froam November to hiaye

2,1,7 Harbour Site, Port Harcourt

This was a concrete structure ercoted in the river harbour area and
locally referred to as the fdolphin' (Fig,10), The dolphin waa about two
hundred yards out from the wharf and about helf a mile south of the town
site, The oreek was bounded by mangrove swamps, Conditions at this site
vere approximately the same as those of the tovm site with some additional
mild atmospheric pollution from shipping. Panels surported on a wooden
frame were exposed by fixing the latter to the flat conerocte top of the
dolphin vhich was about six feet sbove highwiater mark, The specimens
faced north (towards tiae vharf).

2,1.8 Wilmot Point, Lasgs

This site was inside the lagoon area ncar Lagos. Although olimatio
conditions were similar in most respects to those at the marine site
(Section 2,1.5), there was much less vind and sur.' spray. The salinity
cf' the atmosphere was little more than one tenth of that at the marine
site {45). Specimens werc cxposed to the atmosphere above the highwwater
mark by attaching them to a wooden wharf. The lagoon site (Section 2,1.11),
where specimens were partially or totally lrmersed, was lmmediately below
this whort,

2,1.9 Baonny River, Port Harcourt

This was the imuersion site in the harbour arca at Port Harcourt,
surrounded by mangrove swamps and containing decomposing vegetation, It
was a brackish tidal creck, sbout foarty miles up=river from the sea, and
the rise and fall of the tide was up to five feet, The salinlty of the
water varied from 1 to 2,5 per cent (sce Appendix B). Specimens exposed
to 'wind/water conditions' were positioned so that they viece immersed at
high water and exposed to the atmosphere at low water, 'Totally immersed!
specimens were placed 12 to 18 inches below the lovewator mark,

2.1.10 Opobo Immcrsion Site

This was in a tidal creek south of Part Haroourt where teredo
activity appeared to be much lower than in the water of the harbour area
at Port Harcourt, The salinity of the water here was also much lower than
at the latter eite, varying betieen 0,10 por cent iaCl in lay and C.38 per
cent in August (9),

/2.1.11



20 1 . 1 i E%og} Site. LREOS

This was the immersion site at Wilmot Point (sce Seotion 2,1.8), a
backwater inside the Lagos Lagoon, During the wet season, a large area of
forest country drained into the lagoon gliving an overlay of fresh water,
The salinity of the water at a dcpth of five fect varied from about 0,24

er occnt Na Cl in the rainy season to about 2.5 per cent in the dry months
{)Decembm‘ to MNarch) (46). Spceimens were exposcd at this aite umler
'wind/watur conditions' or 'fully immerscd! as deseribed in Seotion 2.1.9.

2,2 liethods of Exposure

Paints were normally exposed on small parels of metal or wood supported
on stards so that the panels faced south and were at an angle of 45© to the
horizontal, The height of the specimens ebove ground level varied from three
to five feet, \there other conditions of cxposure were required, detalls are
given in the appropriate sections of the repart. The stands were constructed
of steel or wood and the pancls vere fixed in such a way as to avoid bi-
metallic contaot ar conditions whioh would affect tho normmal rate of deter—
ioration of the peint films, The method of fixing the panels was particularly
important vhere both they and the stards were of steel, sinoce any direct
contaot was always lisble to lead to accclerated corrosion of the paint sube
strate and reduce the effective life of the paint, In such ocases, the method
normally edopted was to grip each corner of the steel panel betweun fibre
washers attacshed to the framc by stecl bolts, care being takon to avold any
oontaot between the fixing bolts and the panels,

In teating paints in the jungle undergrowth (for resistance against
fungal attack), it was fairly common practice to exposc them on stands in a
vertical position to minimise the deposition of extraneous matter on the
paint film, thus climinating a source of mutrient for fungus which would lead
to confusing rcsults, In any case, in the absence of direct sunlight,
orientation at 45° and faoing south was unimportant,

Painted panels far exposurc under water were fixed to wooden or stzel
frames which were in turn securely fastened 1o a raft or to a rigid staucture
such as a wharf, The latter method was used wherc exposure to 'wind/water
conditions! (sce Section 2,1,9) was roquired,

Photographs of some of the specimens on exposure are given in Figs, 14
to 3k

2.3 Meteorological and ographic Data

At the towm, Jungle endmerine sites, records of maximm and inimum
temparaturcs and relative humidities, maximm solar temperaturcs (black bulb
in vaouc), mumbers of hours of sunshine and inches of rainfall were obtained
from standard instruments placed near the specimens on exposure. For the
desert site, records worc obtained by courtesy of the Nigerian lleteorological
Department from its station about one mile from the exposure site. In the
base depot and Jungle undergravth, records of maximum and minimum tempera=
fures and relative humidities only were maintained, All these records were
averaged over ten-day periods and produced in the fom of line graphs for
each of the exposure sites, Typical data for a samplete year (1957) are
given at the emd of this report.

In omneotion with the anti=fouling and anti=toredo paint trisls, some
hydrographic data for the Bomny River, Port Haroourt, were obtained and
figures for salindties, pH valucs and temperatures are given in Appendix L,

/3.
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3. ASSESSIENT OF DETERICRATION

Deterioration of the paint films was assessed by visual examination at
roegular intorvals during exposure, the methods adopted being based on the
outdoor exposurs assessment proocdure of the Chemlcal Inspectorate at its
Glascoed Station (40), Various fallurcs of the paints were rccorded in
terms of mumerdoal units 0 = 4, O representing no change and 4 a bad failure,
The degree of gloss of the film was assessed as follows:

High (cellulose or enamel) gloss
Oil=paint gloss

Medium gloss

Eggshell

Matt

FWNaO
1t 13 1t

Defects such as colour range, chalking, cracking, flaking, blistering, etec,
were recorded using the folloring scales

No fallure

Very slight failure
Slight failure
Definite failure
Bad failure

WO
L O A A

The extent of blojoglcal attack was usually assessed by a mycologlist
and, vhere possible, the species of fungus were identifiod,

be BALTS APPLIED TC }METAL SURFACES

4ol Introduction

Tho paint systems were cxposced an metal substrates at variows sites to
examine their behaviour under differcnt conditions ¢f tropical exposure,
Details of the palnt systoms tcsted are given in Appendix A and some of the
specimens on exposure pre shown in Figs., 11 to 20.

The effectiveness of a paint system on stecl was asscssed mainly by its
ability to prevent rusting, The usual factors associated with degradation of
paint (chalking, blistering, fading, etc,) were also noted, but a measure of
the protection afforded was most readily obtained by assessing the rusting
that had taken placu. For this, measuring the area affected by rusting and/
ar rust staining might be sufficivnt but a mure precise evaiuation was
obtainced by welghing pancls both beforc painting and after stripping paint
and rust at the end of the cxrosurc period, The loss in weight of the pancls
as a result of corrosion was expressed in grams per 100 sq, om of surface
arca. After stripping the residual paint with sylene (3, 13), rust was
removed by soakding the pancls for fifteen mimutes in a 15 per cent solution
of sulphuric acid containing 0.4 per cent of "Stannine" inhibitor, The rate
ot' carrosicn of unprotected mild stcel panels, determined in the same manner,
for various exposure sites is given in Table 2 (45).

/Table 2



Table 2
Rate of Corrosion of Unprotcoted iidld Stcel

' : Rate of Corrosion
Exposure Site i

i loss in g/100 om?/manth
Fivm ion cm v o e e - PR, . - e 1-, - an e Bhse e wie tma e
i Jungle Clearing i 0.10

liarine t 50 yi l 5460
! warine ¢ 200 yd : 2,35
i Desert Site ; 0.028
i Wilmot Point (Fisharies) | 0.33

Legoon Site, wind/water |
: zone ‘ 6.7 '
! Lagoon Site, total : b )
; irmersion : 5 i

The very high rate of corrosion at the marine site as campared with the
other aerial exposurc sites was caused by the high atuospheric salinity in
the vicinity of the surf beach, At this site in particular, the nomal
sequence in the breakdom of poaint films, viz, loss of gloss, chalking,
oracking, blistering, cte,, was followed by rusting of the steel substrate
wvith a consequent accelerated breakdom of the paint,

4,2 Individual Trials

4.2.1 Berkeley Green Bergcrmaster Gloss Fnamel with Undercoat
Lewdls Berger and Sons, Ltd,

This enamcl, based on a cowpolymerised styrene meedum, was claimed to
have better gloss retention than normal gloss paints, To examine i‘s
behaviour under tropical conditions, tinplatce panels were exposed av three
sites in Ndgeria for perlods varying from eight to twenty-seven months
(kef.3). The panels, 6 inch x & inch, werc painted et T,T.E. as described
in Appendix A1, and wore exposed as shoam in Table 3,

Table 3

Site . Date Duration of '
| . Exposed ' Exposure (months’
e e e e
| Jungle Clearing ) 190450 | 27 |
J e e e e e -~ - . e e e e e )
! larine I 6,6,50 ! 8 !
. (50 yd from surf line) | { :
- - . Ce e - PR .); [P P “ s mesim cwe - (

l Marine ' 646450 ° 8
(200 yd from swf line) | ' t
’...-.....-..A g U P S SO |

[ R—— e o memmes A - - e e s e na b e ascn et s i rres o S e vame et e -

The painted tinplate spcoimens bechaved in a manner similar to the
corresponding wooden pancls (sce Scotion 5.2,1) as reganrds gloss retention,
colour change and chalking but the amount of superficial algal and fungal
grovths was rather less than on the latter, Aftor six months, the gloss
had almost disappcared and, altar a year, total loss of gloss was
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accampanied by heavy chalkimpg at the sunny sites. Heavy biclogical
growth developed on the paint exposed in the Jungle,

Although this material was not tested in conjunction with other gloss
paints, there was no cvidenoc tu suggest that it was superior to the
latter in its gloss=retalning propertics,

Af'ter a year's exposure, rust had foarmed in small blisters on some
areas of the pancl at the Jungle site, Slight rusting at the edges of
tho panel after five months exposurc at the marine site developed
rapidly and spread over the panel, The specimens at this site were with-
drasm af'ter eight months exposure when rusting was assessed as heavy. At
the dcasert site, blistering of the paint was rcported af ter five months
and 8light rusting at the suspension holces aftor eight months; at this
astage the blistaring had disappeared, No further development of rusting
or bllstering was ncted during the remainder of the trial at the desert
Sitet

4,2.2 Pammel Synthetic el Paint with Undercoat
undell Spence & Co, Ltd

The effceot of tropical exposurc on this synthetic enamel over an
aprroved undercoat was lnvestigated by exposing painted mild steel panels
at four sites in Nigeria far cighteen months (15). The enamel was based
on a long=oil linsced oil pentacrythritol alkyd, pigncnted with phthaloe
cyanine blue and lcad chrome, Further details of the system are given in
Apperﬂix A.2,

The panels (6 inch x 4 inch) were painted at T,T.E. and cxposed at
the marine site, both 50 amd 200 yards from the surf line, on 24.8.53,
in the jungle clearing on 29,8.53, and in the descrt on 26.9.53.

At a1l three sites the painted stecl pancls behaved in a manner
similar to the corresponding wooden panels (scc Section 5.2.2) as regards
gloss retention and colour c hanges, but there was no fungal attack on the
steel pancls at the Jungle sitc. At the junglc and desert sites the
gpecimens remalned in vory good condition exoept far dirt colleotion at
the farmer and loss of gloss and fading at the latter. The gloss hovrever
was rcadily restored by cleaning and polishing.

No rusting of thic panels at the Jungle clearing or desert sites was
reported throughout the trial, At the marinc site, however, both 50 yards
and 200 yards from the surf linc, rusting commenced along the edges of the
pancls within five months of wgosure, At the 50-yard si .e thls rusting
ocontinued until, after 18 months, only a rlatively small area of paint
remained 1n the centre of the pancl, there being a border of rust one inch
wide around the panel and several rust spots in the central area, 200
yaxds from the surf linc, wherc the atmosphere vwas less carrosive, break=-
iown vas lcss scvere and, after 16 months, rusting was still limited to a
quartcr=inch border arcund the pancl with several rust spots towards
the centre, Flgure 35 1llustrates the stecl pancls after eighteen to
nincteen months exposurc at the four sites. The corrosion at the two
marine sites is clearly shown, as is the breskdown of the paint £ilm taking
place from the edges imwards, This suggests that adequate edge protection
of the metal panels might have further delayed the breakdown of the paint
£1lm,

The proteotion afforded the mild steel pancls by the vaint system is
shown in Table 4, which campares the total corrosion after eighteen to
nincteen months exposurc for the painted pancls with the monthly rate of
corrosion of unprotected mild stedl at the same sites (45).
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Table 4

Carrosion Rate of Painted and Unpainted

cm s dn e wowe ememas: srem s mse e e - PR S

! Total Corrosion of | Corrosion Rate of '

‘ Site Painted Penels after | Unprotected idld g
i 18/19 Honths | Steecl

l : (2/100 cm2) " (g/100 om?/month) i

‘ e e ey s o w4 e mem ot d mein o ses sty v e e ..........!... . — e e mAm——. e e l

§ Jungle olearing 0.32 ’ 0,10 !

. Marine ESO yards) 25 5.60

i Yarine (200 yards) 1.9 : 2,35

! Desert 0.34 L 0.028

S o e e v o ¢ ot earm e chide nue m o mt e et e e vE—t—. e o < e o cmomes = oo = e |

42,3 General Purpose Paints (Red Hand Compositions Co,)

Tvo paint systems on galvenized iron and three systems on steel panels
were exposed for two yesrs at the marine site 200 yards from the surf line
(47)s On galvanized iron, the same primer and undercoat were used in
conjunction with two different aluminium finishes; as the trial using
steel panels was designed to assess the relative merits of three different
primers, the urdercoats and topoonts were the same in all cases, All
painting was done in the UK, ond the panels were exposed on 21,256,
Details of the paint systems are given in Appendix A.3,

it the end of the trial, the peint systers on gelvonized iron vere
stil1l in fuirly good condition, apert from modercte chalking ond a slight
breakdown olong the western cdge in the form of blistering and fluking,
and vhite corrosion of thu substrate,

The painted steel pancls commenced to rust along the western edges
and the paint had started to blister in this region after six months
exposure, Chalking, first observed af ter nine months, inoreased consider-
ably towards the end of the trial and all systems were ochalking heavily
when the panels were withdrawn fran the site, After two years exposure,
the edge carrosion effect had increased considerably along the western
sides of the panels and rusting had begun along the other threec edges.
This heavy rusting along the edges had caused delamination of the substrate
and considereble flaking aad blistering of the paint film. Rust staining
had spread on to the paint film from the westem cdge and small arcas of
rust blistering could be secn on the panel surfaces, The specimens lost
all thelr original gloss,

No significant differcnces ware cbserved in the behaviour of these
different systens either on galvanized iron or stecl substrates.

42,4 ¥War Equirment Paints (Trial sponsgred by idnds of Sw ’
Chemical Insrectorate

This was a trial to assess the general behaviour umder tropical
conditions of paints from various mamufacturers, formulated to the C,I,
specification for War Equipment Paints (21), A list of the paints is
given in Appendix A.L.

1114 steel panels (12 inch x 12 inch) were painted in the UX. amd
exposed in a Jungle olcaring for thirtysfour months, Each panel was
divided by a wvertical line into to eyual portions, one portion bdeing
covered viith one coat of priuer ond b/ coats of the finishing paint
and the other with tizo finishing coats only. ihe nainted panels were
exposed on 1801154 /At
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At the end of the trial all the olive Arab finishes showed consider-
aple fading and the Arctic white finish chalked very badly. Deterioration
hod taken place on the halves of the panels on which no primer had been
used, rusting and blistering being much in evidemce. The other half of
cach panel which had been treated with red oxide primer was in better
condition. The Arctic white paint deteriorated mere rapidly than the
olive drab materials and showed almost complete breakdown after thirty-
four months when uscd without a primer, Datails of the cheanges are
given below,

The panels palnted with olive drab finishes began to fade after
about £ our months exposure and fadlng inorcased during the remalnder of
the trial; after approximately one yecar most of them were assessed as
oconsiderable failures in this respect, All the olive drasb findshes
showed slight blological attack and the Arotic white finish darkened
considerably after about sixteen months as a result of heavy dirt
collection,

Chalking of the Arctic white finish commenced after two months and
was assessed as heavy after two years, Cnly negligible chalking of the
olive drab finishes was reccordvd at intarvals during the trial,

Very slight oracking of Specimmn Al=1 began after sixteen months
exposure and, at the end of the trial, this defeot was recorded as very
slight on Spcoimens Al=~1, 3, 10, 11, 12 and 13 (al> olive drab finishes,
with or without primer, manufactured by I.C.I, or Lewis Berger). No
cheoking of any of the specimens was cbserved at any time during the
trial,

At the end of the trial, considerable flaking of the Arctio white
finish, vithout primer, (Specimen Alm=17) was recorded, This defect was
also noted to a very slight axtent on five o' the olive drab findshes,
viz, Ah=2, 6, 9, (vith primer) and A4=41 and 18 (without primer).

Tovards the end of the trial very slight blistering ocour-ed on most
of the speoimens but the blisters were very amall (1=2 mm). Only two
speoimens (Ah~k and 7) were entirely free from this defect. The Arotic
vhite finish (A4~8 and 17) and Specimens Ah=1 and 9 (olive dreb findshes
vith primer) wore rather more affected than the others,

Only three specimens were entirely free from rusting throughout the
trial, Al=3, 4 and 7 Eoli\'e drab finishes with primer). The remaining
systems with primers (including the Arctic whitc system, A4=8) did not
begin to rust untll they had been exposed for twenty-seven months and, at
the erd of the trial, werc generally assessed as only very slight failures.
On the othar hand, most of the systems without primers began to rust after
only four months and showed a fair amount of rusting at the end of the
trial. Notable exceptions wore Ak=10 (clive drab - I,C.I.), which dii not
show rusting until twentyeone months had elapsed amd was only a very
slight failure at the end of the trial, amd AL=17 (Arctic white) which had
rusted considerably after only four months and ims a bad failure at the
end of the trial (Fig.36).

Considarable dirt collection anmd slight water spctting were
recarded on all the specimens,

Generally, the paint systems without primer shoved deteriaration
after almost three years exposure in a warm, Mumid climate, rusting and
blistering bteing fairly widespread. One system without primer, A4=10
(1.c.I. Ltd, Paint W,E., 0.D.), was significantly better than the others
and the most seriously affected of all was Ah=17 (E, & F. Richardson
Paint ‘7., A.D., Arctic Whitc), Of the systems wvith priming coats, Al=4
(Lovis Berger, Paint V.1, AD., Clive Drabls and Ah=7 (Burt, Bolton and
Hoyvard, Paint W.E, A.D., Olive Drad) were superior to the others.
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L,2.5 Ready Mixed Qi) Po‘*nts (Triel sponsared by Ministry of Spnly,
Chemicel Inspector. te

Nine palnts formulated cithar to the then exdsting B.S. specification
or to the proposed new draft speoification, CR/FVG/8860, were axposed at
two sites for almost three ycars to cxamine their behaviour under tropicel
oonditions (23). 1ild stecl panels, (2 inch x 12 inch) were painted
according to the systems shown in Appendix A.5, one set being painted in
the UK, ard a duplicate series at T,T.E. The panels were exposed in
the jungle olearing on 17.11.54 and in the desert on 2,12, 54

In general, the paints to the draf't specification were in a slightly
better oondition than those conforming with the edating B.S. specifioca=
tion, after three years' exposure to warn/humid or hot/dry conditions.
All the materials faded at the desert site and many chalked heavily,

At the Jungle site all the paints supported heavy biologiocal growth,

All the specimens began to loBe gloss at the desert site after two
to five months exposure, Further slow progressive loss ocourred during
the remainder of the trial., After thirty-two months, all the Red Oxide
and Black finishes were assessed as slight failures but loss of gloss on
the Light Brunswick Green finishes was rather mare severe. There was no
aprreciable difference betveen the British Standard and the draft specifi-
cation finishes nor between panels with one and o finisiing coats, At
the Jungle site heavy fungal growth and dirt collection made the assess-
ment of gloss rather difficult,

Fading of all specimens commenced at the desert site after only one
months exposure, Severe faling of all the Light 3runswick Green
finishes developed fairly rapidly (Fie.38) and at the emd of the trial
the drarf't speoification famulations nad faded rather more than those
famulated tc the exdsting B.S. specifications, The Red Oxide and Black
finlshes had generally faded only slightly, the tvo~coat systems tending
to fade rather more than the one-coat. At the Jungle site, all the Black
finishes faded cansiderably toirards the end of the trial. The Red Oxide
specimens were reparted to be fadung after four months exposure but this
was no lenger observed at seven months vhen darkening first became
evident; this lnoreased during the remainder of the trinl until all the
Red Oxide finishes were assessed as bad failwres in this respeot, Both
the onc=coat Light Brunsick Green systaus (A5-11 and 13) showed censider-
ehle fading while the correspomiing two=coat systesus (A5=12 and 14)
darkened considerably,

Biological. growth at the Jungle site commensed during the first few
months, and at the end of the trial all specimers had a fairly substantial
amd uniform: coating of mould and algal growth associated with coplous '
dirt and organic debais adhering to the surfaces (Fig.40). The growth
was generally dark in colour, consisting of a mixture of varicus types of
myoelia, spares, algal cells and filaments. The only fungi identified

were Gliocladiwn roseun and Penicillium 1ilacimum.

At the desert site, chalking of all specimens cammenced after two to
s8ix months and, in most cascs, was fairly severe at the end of the trial.
Specimens showing particularly heavy ohalking wrere A5-10, 12, 14 and 18,
but A5-1, 7, 8, 9 and 15 showved this defect to only a slight degree,
Generally, the two=coat systems chalked more heavily than the one=coat
and the finishes based on the draf't specilication less than those to the
B.S. Specifiocations.

Slight cheoldng of tvo specimens at the Jungle site (A5=4 and 6)
and two at the desert site (A5-6 and 18) ocourred. System A5=5 checked
rather more extensively at the desert site, lost of the paints affeoted
by checking were Red (xdde finishes and all of theu were B.S. Specifica-
tion paints,
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Considerable cracking of both panels of systems A5=~5 and 11 and
slight oracking of one panel of system A5=17 had taken place before the
panels were put on exposure, The latter vas exposed at the hungle site;
the dupllocate of this system exposed at the desert site was in good
condition, At the end of the trisl five more panels at the Jungle site
had oracked: A5-5, 6, 11 and 12, were assessed as bad failures (Fig.39)
ard A5=3, 4, 15 and 17 as slight. (These werc all B.S, specification
paints except A5=15). The entire surfaces of two of the former (A5=6 and
12) were covered with oracks (Fig,37). A% the desert site, five more
panels, apart from A5-5 and 11, shawved cracking at the end of the trial
but it was only very slight, The systems affected were A5-6, 12, 13, 17
and 18 (all B,S. speoification painis except A5w13).

At the Jungle site, three specimens (A5=10, 15 and 16) showed very
slight fleking and one (A5-2) considerable flaking at the end of the
trial., The latter (to coats Postans Red Cxide to draft specification)
began to flake after only four months exposure, Three specimens (A5-13,
16 and 18) blistered very slightly tovads the end of the trial; A5~2
cammenced to bllster after sixteen months but was assessed as only a
slight failure at the end, Blistering on A5=17 (one o cat of black finish
to B.S. specification) was first cbscrved after over two years exposure
but it developed rapidly and this specimen was regarded as a considerable
fallure at the end,

At the desert site, three panels (A5~12, 13 ani 18) rusted very
slightly and one (A5-11$ considerably, With the exception of A5=11, the
rusting was not rccorded until the last stages of the trial. At the
Jungle site, elcven ranels showed rusting at the end of the irial, seven
only very slightly (A5-2, 5, 6, 13, 15, 16 and 18). Rusting was heavier
on the other four (ASe~k, 11, 12 and 175 and was associated with the
ocracking of the paint f£ilms, llost of the panels at this site did not
show any rusting until they had been exposed far over two years.
Generally, rusting at both sites vas associated more wiih paints formue-
lated to the B,S. specifications.

The most successful systens were AS5=1, 7, 8 and 14 (211 formulated
to proposed naw draft specifiocation) and the warst were A5-11, 12, 5 and
6 (all B,3. specification paints),

42,6 Re Jdxed O] Pairts (2nd Tria’ syonsared by tdnistry of Supply,
Chemical Inspectorzte

This was an extension of the previcus trial (see Section 4.2,5), The
same paint systems werc used (Arrendix A,5) but in this part of the trial,
all the mild steel panecls werc painted in Nigeria and tested for only two
years (27). The panels werc cxposed in the jungle clearing on 8.3.56 and
in the desert on 9-3-56.

The results obtained did not confirm those of the previous seoction,
since there was no significant difference between paints to the existing
B.S. specification and those formulated to the revised Zraft specifiocation,

All specimens comenced to lose gloss after one to Lhree months at
both exposure sites, although in the Jungle clearing the loss was, at
least partly, a result of considerable dirt collection, This, together
wvith the heavy biological growth which developed, made assiassments at the
dungle site difficult throughout the trial, The indtia)l gloss rapldly
disappearcd at the desert site and after about six months no trace of it
remained on most specimens, Systema AR=5 and 6 wvere slightly better than
the rest,
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All speoimens began to fade aftcr about six months at the desert
site, amd after two ycars all the Light Brunswick Green panels showed
heavy fading, The Red Oxide speclnens were conly moderately and the Black
finlshes only slightly affected in this respect, At the jungle site,
slight fading of all the specimens was reported during the first three
months and again after twenty-one months, but slight darkening after
about a year was recorded., However, the asscssment of colour change at
this site was complicated by the dirt collection amd fungal growth which
developed,

Very hcavy dirt collection and a considersble amount of biological
grovth was reported on all the specimens in the jungle clearing. The
latter consisted of a mixed algal and fungal coating, mainly superficial,
and was in close assoclation with organic debris adhering to the surfaces.

Chalking comucnced at the desert sitc after four to six months
exposure ard at the and of the trial was noderate to heavy on all panels
exoept AS=1, The lattor (onc coat Postans Red Oxide to draft specifioca-
tion) showed this defect only slightly.

Very slight checking was reparted on four speoimens (AS5=4, 7, 15 and
17) after approxdmately onc years exposurce at the jungle site but it was
not detected at the end of the trial. Systams A5-5 and 11 showed slight
ohecking at the final inspection; slight checking of systams A5-12 and 14
and hecavy checking of A5~6, noted carly in the trlal, later developed into
oracking. No ohecklng vas observed at the desert site., At the end of
the trial, tvo panels at the Jungle site (A5-12 and 14 ) showed slight
oracking and one (A5-6) scvere cracking (Figehi). The latter (two coats
of Postans Red Oxide to the B.S. specification) also cracked slightly at
the desert site, Very slight flaking of two specimens at the Jungle site
occurred (A5=7 and 9). At the desart sitc, very slight blistering of
five panels (A5-3, 5, 6, 14 ard 18) cbserved in tle carly stages of the
trial disappeared scon af'torwards and was not rcoorded again.

At the end of the trial three of the Light Srunswick Green pancls at
the Jungle site (A5-11, 12 and 14 (Szith .nd Yalton)) had rusted very
slightly.

Only one syatem (A5~6) showed severc broakdown and this was in the
farm of cracking,

42,7 Paints for Harbour Use {Robert Boaran & Co, Lid.)

Pour paint systums considered suitable fur trorical harbour instale
lations werc wposcd at the tuwm site, Port harcourt, for 21 months and
at the harbour site for 19 months (32). Details of the systems are given
in Appendix A,6:  they were applicd to mild steel panels 6 inch x 4 inch
at T,T.i, and werc exposed at Port Harcourt on 11,10,56 and at the
harbour site on 20,12, 50.

All the paints lost gloss and chalked but therc wms no serious
breakdom of any system. The netallic paint appcared to be the most
satisfactory.

The non=metallic peint systems, Ab=1, 2 and 3 started to losc gloss
after three to six months exposure and at the tom site very little
remained after twenty-one months, At the harbour site the first two
systams showved only slight loss of gloss after eighbeun months but A6w3
was rather worse in this respect, The metillic paint system (Ao=4)
shovod no loss of gloss during the first £if'tcen months amdi at the and
of the trial it was only slight at both sites,
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Fading of systems A6=1, 2 and 3 commenced after about six months and
at the town site became hcavy on all three, At the harbour site, systems
Ab=1 and 3 were only slipghtly faded after eighteen months; A6=2 had faded
rather more, The surfaces of all the specimens at both sites collected a
considerable amount of dirt but this waa mainly superfioial and easily
wiped off, After six months exposure, a bicloglcal examination showed the
rresence of the fungus Pullularia sp. on all the panels but the growth was
orly light and the paint films were not damaged.

Systems A6-1, 2 and 3 ocammenced to chall after about six months, and
at the erd of the trial heavy chalking of all three were recorded. System
Ab=l chalked only slightly at the town site but rather more at the harbour
site.

No serious breakdown of any of the systems in the form of chalking,
oracking, flaking, blistering or rusting was recorded throughout the trial,

4,2,8 Experimental Metallic Paints (/, and S, Leigh, Ltd,)

Tvio metallic palnts were exposel fur two years at four different sites
to compare the performance of a conventional aluninium paint with one in
which the main pigment was micacecus iron oxide (33). The paints, details
of which are given in Appendix 4.7, were applied to steel panels 8 imoh x 6
inch, both at T.T.E, and in the U,K. The panels were exposed in the desert
on 5.€456, at the towm site on 12,6,56, in the Jungle clearing on 29,6.56,
and at the marine site 200 yards from the surf line on 18,7.56.

Both systems vier very successful even under the kighly corrosive
conditions of the marine site, arnd during the two years exposure only very
minor changes were noted in the specimens, Slight changes of colour
cbserved were probably comnected with the dirt which collected on the
surfaces, especlally at the Jungle and desert sites. Slight chalking of
both systems was recorded at the desert site but A7=-2 (micasecus iron cxide)
chalked rather more towards the end of the trial at the marine site,

System A7=1 (aluminium) blistered slightly at the marine site during the
latter stages o' the trial., On the wiiole, the uwlcasocus ircon oxide paint
rroved to be slightly superiar to the one based on aluminium,

4,2.9 Commercinl Paints (Internationgl Painuts, Ltd, )

This was o trial to assess the behavaiour of commercisl paints under
hot damp tropical corditions (35). The paints, which are desoribed in
Appendix 4,8, were applied to mild steel panels, 42 inch x 6 inch, in the
UK, and were exposed for eighteen months at Port Harcourt town site,

The date of exposure vas 17.1.57.

Slight changes of colour and considorable loss of gloss and chalking
ocourred, but othenmrls: there was no serious breakdovm,

All speoimens lost their initdial high gloss fedrly rupidly; after
nine months it had been lost almost completely in most cases. Mnly ¢wo
systems, the green and black Sunlighi Enamels (A8=9 and 10), showed any
superlority in gloss retentlon, having lost only a slight aicunt of gloss
after nine months. They had however lost rather more at the end of the

lost of the speolmens appecared to fade to sone extent during +he
initinl stages of the trial, but darkeniny vas recorded on sunen%espeoially
/the
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the white and aluminium finishes), lovever, the assessment of ohange of
oolour was influenced to same extent by loss of gloss end dirt collection,

Very slight fungal grovth developed on the white finishes and rather
mere on the red oxide end P.C. rel., The green, black and aluminium
prnels did not appear to support fungel ar algal growth, The short oil
alkyd, white specimen (A8~1l+5 developed a superficisl covering of heavy
green algal growth (Fig,42).

Most of the finishes began to chalk after about four months exposure,
However, the two sluminium systems (A8~6 and 12), although showing very
slight chalking during the first few months, 4id not exhibit this defect
at all at the end of the trial, After cighteen months, all the red oxide
and white panels were chalking considersbly, as were all the 'Episeal!
finishes with the exception of tae aluminium,.

No sericus breakdorn of any of the paint films ocourred 3n the form
of cheokimg, oracking, fleking, blistering or rusting during the whole
period of exposure,

During the course of this trial the hardness of some of the paint
£ilms (A8-3, 5, 11 and 14), was measured by the stanlard acratch test
apraratus, in which gradually inoreasing welghts were applied to a balle
ended stylus which was drawvn slowly over the painted swrfuoe, the locad
oausing penetration of the £ilm being determined., The resistance to
impact of the same srecimens was also measured by dropping loaded steel
balls on to the surface fram increasing heights until fracture of the
£ilm ocourred, These tests vere carried out cn extra specimens supplied
by the sponsars at the request of 7.T.b, in an attempt to evaluate the
use of obJective physical methods for assessing paint £ilm deterlaration,
T4 was found that t he hardness of the films did not ohange significantly
Juring the cightcen months exposure; the two 'ipiaeal! finishes (A8-3
and 5) werc slightly harder than either of the others both before and
after exposure, The resiatance to damage by impact of all four specimens
decreased during the elghteen months exposure, the deorease of A8-1L
(shart odl alkyd, white) being lavge anmd rapid and of A8=3 (Epil.ote ester,
green) only slignt, The other two were intermediate in value,

42,10 Chlorinated Rubber Paints (Trotol Ltd,)

This trial was carricd out in two parts (8, 12) and was designed to
study the effect of chlorinated rubvur as a vchiole of anti=corcosion
paints, The paints were arplied at T.T.L., as desoribed in Appendix A.9,
to mild stecl panels 4 inch x 2 inch, anl the panels were then exposed to
tho corrosive atmosphere of a tropical surf beach for fif teen months amd
immersed in lagoon wvater of lov salinity for ten -onths, Detadls of
exposure are given in Table 5,

/Table 5
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Table

e 0 g S & A At Sv 0L S e et e bt ¢ et amarn 4 b o o o e e wa

: Site Date X Duration of i
f Expired  Exposure (months) |
| iferine i 28.4e52 | 15 !
-,} (50 yd from surf line) ' !
| Larine ! 284,52 ! 15 E
' (200 yd fram surf line) ! i
{..— cmen min e e . B I T T N S it - e . !
: Wilmot Point, Lagos v 22,953 10 ¢
. Lagoon Site, Lagos ' 21.9.53 10 i
: (wixxl/wate;' zone) ' ! 1
P et e s bee mes e o o mm - e R e .
! Lagoon Site, Lagos P 214953 11 !
: v

! (total inmersien)

The paint systau oppeared to be very effective in its carrosion-
inhibiting properties wnder severe ocndltions of exposure.

During the first nine months exposure at the mearine site, very little
deteriaration of the paint ocourred apart from slight darkening of the
ocdlours, However, after twelve months, extensive checking had developed ard
at the 50=yaci site there was also some oracking, Slight bdlistering and
amall rust spots associated with the blisters had appeared at both the
50=yard and 200=yerd sites. After fiftcen months, the system showed severe
oracking (Fig,43) but blistering was still only slight and the panels
shoved only slight corrosion.

The speoimens on aerial exposure at \/ilmot Polnt, Lagos remained in
vary good condition throughout the ten months exposure period (Fig.45).

In the wind/water zone at the lagoon site, the general oondition of
the paint apreared good after ton months (Fig,45). The surface became
slightly infested with barnacles after threec months but there was little
further inorecase in fouling dquring the remainder of the trial, When the
specimen was withdrawn from cxposure, about two per cent of the surface
vas oovared with small blisters caused by rusting of the substrate under
the paint £ilm, ‘hoen the barnacles were romoved, it was found that the
paint £ilm had becn damaged vherc thgy had beoen attached ad rusting had
commenced at the damaged arcas.

The panel totally dmmersed at the lagoon site became much more
heavily enorusted with barnacles, about seventy=five per ocent of the
surfade being covered after cleven months, As in the ocase of the wind/
water exposure, rusting had commenced at the arcas where the barnacles had
been attacheds Vhere the paint was still visible, it was in good condition
and, on removal of the paint film, it was found that the steel below these
areas of unfouled paint was still completely free from corrosion.

The protestion conferred to the mild stecl pancls by the paint system
is shown in Table 6, wnich comparcs the tctal corrosion after the panels

wore withdram from the cxposurc sites with the monthly rate of carrosion
of unproteotal mild stcel at the same sites (45).

/Table 6
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Table 6

Corrosion Rate of Painted and Unpainted Steel Panels

- e - weem e

Total Corrosion of | Corrosion Rate of {.

T
i Exposure i Painted Panels Unproteoted id41d
! i (2/100 ?) Steel (g/100 om2/
Site i (Exposure time in ‘ menth
| brackets) |
B - SO
! jiarine : 50 yd l €,71 (15 months) ‘ 5,60
liarine 3 200 yd .56 (15 months) ! 2.35 !
Vilmot Point 0,40 (10 months) 0,33
)
{ Lagoen 3 w:l.nd/g boc.2s (3 months; i 6.7
i water 1.61 (10 months l
]
i Lagomn 1 total; 0,45 (3 monthsg | b5
i mmersion) { 14.82 (11 months) ! ]

In the wird/water zone of the lagoon site where corrosion of
unprotected mild steel is higher, the protection afforded by the paint
was much greater than in the totally immersed condition. However, the
high corrosion rate in the latter case was undaubtedly influenced by the
activity of the barnacles mentioned above.

4e2.11 ‘'Avero' Silica/Graphitec Paints (C.k. Averill, Ltd.)

This trial was also carried cut in two parts (7, 13); painted
panels were exposed at the same sites (Seotion 4.2,10) to cbserve the
effeoct of paints ocontaining silica amd grarhite on the corrosion of steel
under tropical conditions, i3ild steel panels, 4 inch x 2 inch, were
painted at T.T.E., =as described in Appendix A.10 and exposed as shown in
Table 7.

Teble 7
| e "‘.,‘"cht:“i" " Duration of |
' Site :rOSed ' ixposure (months)
lardne 2552 | 15
(50 3 from wuet Une) | | |
| siartn . 28,452 | 15 ;
: (200 yd from surf line) ¥ \ i
) L . -
b A1mot Point, Lagos | 22, 9.53 ; 10 !
S e e e
i Lagocn Site, Lagos 21, 9.53 : 10 ‘
! (wianatm- ..cne) 3 E :
| Lagoon stte, Lagos L 24.9.53 | 11 l
i ! ; |

(total imnersicn)
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The results showed that the paints provided very limited protection
to steel exposed to corrosive surf bieach atmospheres and immersed in
water of low salindity.

All the speolmens exposed at the marine site faded slightly and lost
most of their gloss durdng the first three months, System A10-5 being the
mosat affected,

At this stage, slight breakdown of the systems had commenced, as
evidersed by rust staining along the western edges of most panels,

After three months at the 50-yard site, System A10=1 (primer only)
showed the most serious breakdown in the farm of considerable blistering
and rusting and Syctem A10=2 (primer and undercoat only) showed scme f .
System A10=3 (silics/graphite, medium grey finish vith primer and undercoat
generally appeared to provide the best protection, After twelve months
most panels showed falrly heavy rustirg, apmroximately fifty per cent of
the surfaces being affected, although the rusting was much less severe at
the 200-yard site (Flg,4l shows specimens after fifteen months exposure).
At this slte, no oracking of the paint films was apparent but slight
blistering developed on A10-2, 3, 4 and 5, At the 50-yard site, blistering
and oracking were in evidence on all panels especlally round the edges,
Breakdom of most of the systems apprared to have developed at the edges
and spread imvards but A{O=5 was rusted fairly uniformly over eabout 70 per
cent of the surface,

During the first thrce months at Vilmot Point there was little
deteriaraticn except for rusting of panel A10=1., For the remainder of the
specimens, rusting cammenced muoh later and was mainly oconfined to the
edges of the panels, After ten months sbout 70 per cent of the surface of
A10-1 was rusted and the ramainder were moderately rusted (5 = 25 per cent
of the surfaces), There was no noticeable dif ference in the protective
effeot of the four finishes (Fig.45).

At the lagoon site, the specimens in the winl/water zone and those
fully immersed had commenced to rust after three months and were beginning
to foul with barnacles, After ten months, barnacles covered about 75 per
ocent of the panels and heavy rusting hal developed. There was no appreci-
able difference in the appearance of the specimcns (Fig.45).

The proteotion confarred on the stecl pancls by the paint systems is
shown in Table 8, which coupares the total corrosion after the panels were

withdrssm from the exposure sitcs with the monthly rate of corrosion of
unprotected mild stuel at the same sites (45),

/Teble 8
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Table 8

Corrosion Rate of Painted and Unpainted Steel Panels

nr—

‘ | Total Corrosion of Painted Pancls '
| j ( (g/100 em2) Corrosion Rate of
. ! Exposure time, in months i Unprotected
Exposure Site | in bracx’cets) > 1 1 steal
L - e e | (g/1000m3/mth)
| 14101 1a10-2 'mo-, ’A10-1+. (4105 14106 g
ardne 1 50 yd ‘22;.6;047 1.61 1.6|i 5‘219 5,60
L L( 5)} (15) ! (15) | (15), (15)“(_1_5_)_'L___~ o
Martne : 200 3o | 0,39 0,181 0.35] 0,541 0.20] 0,261 2,35 |
i (15); (15), (15) (15) (15)} (15)
ilmot Potnt | 3,021 1.19] 1,561 0,83 1 287 2,08 0.33
| To)y (10)" (101 (10)] (10 } (10) | |
_ T T B D ittt S SRR
Lagoon 3 wini/water | 0,401 0,46 0,56] 0,94 ' 3,17 | Oubk | 6.7 |
; (3)5 ()} (3)! (3 (3)? (3)! ;
A Pl Y :
'20,83 14,85 18,03 18,63 10,35 110,15 | |
| | (1)1 o) (10" (10)] (i0) (10| |
b e SR P . G b e oo '
Lagoon : total f - 2,95 o.h6, - 2.8o= b5 ;
Immersion | : (3) (3)1 ' L (3) ,:
! hoaol = 23,71 .32 50 121,33 123,28 | §
. LA () ()T (1), (1) i

It will be observed in Table 7 that the extent of corrosion of the
painted pancls was generally highew at /ilrnot Point than a% the more
highly corrosive marinc site (50 yard compourd)., This anomelous result
may be explained by the fact that the painting and siting of the specimens
were carried out at different times and the panels at ilmot Point may
have dbeen subjeot to splashing, Corrosion at Tilmot Peint was canparable
with that vhich would be expectod with unpainted mild steel exposed for the
same period, This imicates no proteotion by the paint system,

4.2,12 Painted Stecl and Aluminium Panels (Irisl sponsared by the Intere

3 as Panel for Co-ordination of Rescarch and Development on
ta and Varnishes

Various paint systems, listed in Apperdix A.11, were exposed for
three years in the Jungle clearing and the progress of deterioration was
reoarded (2), The paints were applied in the UK. to mild steel and
aluminium panels, 12 inch x 6 inch, and were exposed on 28,5.48,

The least protection on steel was provided by the single~coat system
IL,6119 and the two-coat aystem IL.5517/6030. The other two-coat systoms
were also poor. The tlwce=coat aystem IL,6412/5113/611L gave the best
mroteotion of all but the other three=coat systcms were also good.

The single=coat systems DL.6114 and IL,6119 provided the least
proteotion on aluminium. Some breakiovm also ocowrred 'ith the singlee
coat systems IL.6116, IL,6117, LL,61186 and I, 6124, but DL,6123 and
IL,6130 provided good wrotestion as single coats, Generally, there was
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1ittle to choose between the twwo and threewcoat systems on aluminium, They
all gave good proteotion vith the exoeptlon of DL.6120/6121 which showed
alight breakdown,

A1l the specimens lost gloss and the initial glossy surfaces had
beoome matt after tiree ycars exposurc, Discolouration was a fairly
general fault in the initial stages of the trial and most of the findahes
had faded after three years, The most seriocusly affeoted in this respeot
were those with paints IL,6123 ad IL.6030 as the top coats, vizi A11=7,
8, 20, 21, 22 and 23, Therc werc signs of fungel grovth after six months
on most of the surfaces and, after two years, fungal growth, which was
mainly superfiolal, had developed on all but threce o the specimens,
Postalotia sps. and Pullularia sp, were the predominant fungl identified,
The specimens vhich ware free of fungus at this stage were A11-7, 14 and 23,

Chalking was a common defect and was present in varying degrees on all
speoimens, The paints which chalked most heavily were IL,6114, IL.6118,
DL,6116 amd DL,6123, IL,6114 cammenced to chalk after only four months,
and after twelve months, all but one of the panels (411=5) showed some
chalking, Generally, the paint DL,6117 chalked least.

Checking was oonf'ined to paint IL.6116 (spcoimens A11-h, 15 and 16),
being most extensive on the steel panel (A41-4), Checking was first
cbserved after only fouwr months exposure and at the end of the trial it had
developed into alight eracking on all three speoimens,

Flaking had commenced on five specimens after twelve months exposure,
viz: A11-6, 8, 17, 18 and 22, After tlwec years, flaking was heaviest on
A11-8, 17, 18 and 22 but was also present on A{1-2, 6, 11, 12, 13 and 23,

Blistering was in evidence to some degree on all the specimens at the
erd of the trial, and even before the pancls vere placed on exposure it was
recorded on all the specimens coated with DL.6116, IL.6117, DL,6118 and the
two aluminium panels wAth DL,6030 (A11~22 and 23), After twelve months,
all but A11=1 and 12 shoved blistering, Paint I1.6123 was least affected
at the end of the trial,

Af'ter tvclve months exposure, the blistered areas of two of the steel
panels (A11~5 and 8) had dcveloped considerable rusting and there was
slight rusting on A11-6, After threec years, thore was heavy rusting of
A11~5 and 8, slight rusting of A11-6 and 7 and only very slight rusting of
A11=2, 3 and L, Only one stecl pancl (A11=1) was free from this defeoct,

Of the paint systems on aluminium panels, A11-10 (IL.5114, singl e-coat
system) broke down almost campletcly after about eighteen months and large
areas of the wderlying aluminium showed vhite corrosion, After twenty-one
months, corrosion of the substrave had commenced under the paint on three
more panels (A11-18, 19 and 16). At the end of the trial, seven of the
fiftcen aluminium pancls showed corrosion of the underlying metal. This
was heavy on A11-10 and 17 (singlcecoat systems), wherc thare was almost
a complcte breakdom of the paint film, and less heavy on A11-12, 14, 16,
18 and 19 (all single=-coat systems cxccpt A11-18 which was the two-coat
system IL,6120/6121),

This was part of a comprehunsive trial of ferrous amd non-ferrous metals
proteotod by surface treatments (6). Lisht gauge stcel panels treated in
various ways werc painted with camnarcial goncral purpose paints designated
"good" and "poor" (uality and were cxposed at two sites for two years, The
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paints were applicd to the panels (6 inch x L inch) in the UK, and were
cxposed in the Jungle oloesring on 8.5,51, and at the marine site, 200
yards from the surf line, on 23,5.51,

At the Jungle site most of the painted pancls remained in good
cordition throughout the trial, slight rust orly ocourring on same of the
panels with the thimmest mctal ocoatings beneath the paint, This rusting
was mostly associated vith "poar" paint, At the marinc site, heavy
rusting ocourred on many of the pancls with thin metal coatings: there
wos little distinction between the "good" and the "poor" materials.
Speoimens exposed at the marinc site inslde a ventilated box remaincd in
very good condition vith only a trace of rust on tvro of the specimens
with "poor paint",

Le2,1k Painted Stcel Plates (Trdal spensored by the British Iron and

Steel Research Association in collaboration vith the Mindstry
of Supply Metal Finishing Committee

This trial was erranged to investigate the effect of the type of
finishing coat, primer and pretrecaticnt of metal on the protection of
gteel, The treatmentr, which are dcsoribed in Apperdix A.12, were applied
in the U.K, to stecl plates (15 inch x 10 inch) and exposed at two sitea
for elght and a half years (19)., The plates were exposed on 23,12,48 in
the dw;xgxle clearing and on 28,11.48 at the marine site 200 yards from the
surf line,

The greatest detaricration was assoclated with primer 336/3 but,
othervise, there was very little correlation between the extent of
deterioration and the type of paint used at either exposure site.

At the Jungle site, rusting was confined to the pickled steel panels
and none of the metale-coated specimens showed any dcterioration other than
slight blistaring and flaking of the protective paint., On most of the
plckled panels fine tlisters appearcd imoedlatcely after exposure and the
blistering became moderatemto=hcavy aftcr two years, This vas followed
by same flaking after about thrce years, Fine tllsters also appeared on
the terne=cocated and aluminiunesprayed pancls at an early stage and the
former showed slight flaking aftcr sbout seven yernrse The paint on all
the galvandized panels shovved fine blistering shortly after exposure ard
flaking beoame savere ot the odges of two of them (A12-20 and 2L.) after
seven years, All the pickled panels started to rust during the first
year and this was accompanied by considcrable rust staining of the palnt,
The anount of rust on the pancls thercafter ramained fairly cons.ant during
the remadnder of the trial, The aluminium-sprayed and galvamized pancls
remained free from rust, but slight runt stainiig of one of the terne=
coated specimens (A12 - 18) was observod after soven and a half years, No
white corrosion products of the metal coatings on the panels was cbserved
throughout the trial, After thrce ycars, all the specimens had heavy
lichencus and algal grovths on their surfaces anl this made subsequent
observations on the condition of the paint films difficult and, perhaps,
not very acourate. The amount of growth fluctuated with the seasons but
rcmained generally as a complete mnt for the raseinder of the trial,
Finish 403 was assoclated with t he heavicst and 402 with the lightest
bioclogical grovths,

At the marine site, the ploklal steel rustcd heavily ard rusting had
oommenced on the terne=coated panels at the end of the trial. All
speedmens showed vardous degrecs of flaking of the paint £4lme Chalking
of most of the fimishes commcnced aftcer about thrce months and tecame
generally heavy as the trial progressci. Frosion of many of the paints
was also ¢vident at the emd of the trial, Rlistering was reportel on all
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speoimens on at least one occasion during the trial, the least affected
in this respeot belng three of the aluminium-coatoed pancls (A12 =13, 15
and 17) which all showod fine blistering on only one oocasion, All the
vickled panels shoved varying degrecs of blistering and fleking, the
former having oommenced almost immediately after being exposed and the
latter aefter sbout three years, The pelnt was flaking on all specimens
at the ad of the trial, Rust and rust stalning of thec paint swfaces
appeared on all the plckled specimens within a few wecks of exposure and
this inoreascd steadily througnout the trial, The amount of rust on the
various speolmens diffcred considerably; at the emd of the trial, from
five to fifty per cent of the surface of most panels was affected by
rusting, Slight rusting of the terne~coated specimens commenced aftexr onc
year (A12 = 18) and threc years (A12 - 19), and although it inoreascd
somewhat durdng the remalnder of the trial it did not become serious.

The aluminium=sprayed and gulvanized panels remained free from rust
throughout the trial, White corrosion prciucts appeared on all the metal=
coated pancls at sanc time during the trial; they were very friable amd
washed off easily and were only recorded when the speoimens were inspeoted
after a dry spell of weathor, On some specimens, more than twenty-five
per cent of the surface was covered with these white corrosion products

at Intervals during the trial but all speoimens warc free from them when
the trial ended,

When arranged according to the extent of rusting, the plakled panels
(1. e, vithout a protective metal coating) fell into ihe following order:

Jungle Sito: A12 - 1 (lcast rusting), 10, 6, 11, 2, 7, 3, 9, 12, 8, &4
ard 5 (most rusting),

Mardne Site: A12 - 3 (least rusting), 2, 11, 1, 12, 4, 8 and 7 (most
rusting).

These results indicatc that, at both sites, Primer 336/3 is the least
«'foective in proventing rusting and Finish 403 is the least effeotive of
the finishing coats, Finish 401 was associated with the least iusting at
both exposure sites.

4e2.15 PErin heres for Metallie Coatings (Trial sponscored by the
British Iron and Stcel Rescarch Association

Tre effeot of type of priming paint on the proteotior of stcel was
investigated by exposing painted pancls and fabricated specimens of complex
shape (Fig,18) at the marine eite far nineteen months (30), Nommally such
a trial should last scveral years but it i.ad to be termimatcd prematurely
because of the closurc of 7,T.E.

The protreated pancls, 15 inoch x 10 inch, and complex shapes were
rainted at 0,0.E, as shom in Appendix A,13 and were exposed 200 yords from
the suxf li.nc on 10.1.570

The metal=sprayed pancls showed no treakdown of the mctal coatings anmd
only a few paint fallurcs, the latter being confined to fine blisters and
erosion of the padnt on same of the aluminiumesprayed pan-ls (Pig,46), Of
the uncoated atccl panels, those which had beon git-blasted and painted
showod far fewer paint failures than thosc on which the pre-treatment had
been plokling, weathoring and vAre=brushing (Fig..47).

Of the painted complex shapes (all of whioh were metal coated) anly
those on which Primcr 589 was uscd showed any breakdovn, This was most
saevere on the alwiniumesprayed specimen (A13 = 19), oconsidersble oorrosion
of the metal coating having cormcnced (Fig,!8).
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Of the four priming puints tested, Prinmcr 589 was by far the loast
satisfoctary in providing protection far both metalwsprayed and uncoated
steel pancls ard camplex shapes, When painting the specimens it had been
observed that this primer was very difficult to idx, wos too thick for
easy brush application, and dried or at least skinned over too rapidly to
allow o good finishto bo obtalnad, Therc were no obvious diff eroncces
in the proteotive properties of the other three nrimers during the
ninetcen months exposure period,

4.2,16 Protective Paints for Structural Steel (Jenson and Nicholson Graup)

The behaviour of commercial paint systems for the protection of
structural steel under troplcal caditions wos assessed by exposing
specinkns at four sitcs in Nigeria for about seventeen menths (36). The
pednt systans, which are desoribed in Appendix A,1L, were applied to mild
stcel parels 12 inch x 6 inch at T.T.E. and werc then exposed at the tom
site and in the Jungle clearing on 7.2.57, in the dusert on 8,2,57, and
at the mnrine site 200 yards fram the swrf line cn 9.2.57.

There was o very marked loss of glos~ and slight fading on all
speolinens at the tosn, narine and desert sites +hich could be attributoed
to the effect of strong sunlight; at the Jungle site, the gloss soon
beoome obsoured vith biological growrth and dirt collcotion, and the findsh
appeared to darken as a result of staining, All the specimens soon showed
chalking at the town, mordne and desert sites and this defect was
generally assessed as severe at the emd of the trial. Slight cracikdng of
speoimens A;. = 1 (red lead primer) and Al4 - 3 (red lead/white lcad
primer) at the torm amd marine sites and of Af4 -~ 3 at the Jungle site
developed towards the end of the trial; no oracking was reparted at the
desert site, Rusting of specimens Al4 ~ 1 ard 3 counmenced at the town
site after thirteen months; after seventeen months, it was still
genurally slight but rather heavier on A14 - 3 than on A14 - 1. At the
mere highly corrcsive marine site, rusting of all thrce systems camenced
arter about ten months and at the erd of the trial was genernlly fairly
well advanced, all thrce systems badng more or less cqually affected,

No rusting was cbserved at the Jungle ar descrt sites,

In general, Systen Atk = 2 (zinc chromate/rad oxide primer) appeared
to provide rathar more rrotuotion than did the other two, being free from
cracking at all sites amd preventing rusting at the tom site for seven-
tcen months, Hawvever, at the marine site, it showved no superic-ity over the
othar t7o systems in rcsisting the onset and development of corrcsion cf
the metal,

The reed lead and red lead/white lend primers ordginally supplied by
the mnufacturer far this trial werc unsatisfactory as regards
propertics, and furthcer supplics had to be obtained beforc it was possitle
to adhare to the painting schadule, viz, trenty=four hours drying between
cach coat,

R $ Systaug (Tedal spoasared by Adpiralty Chalool

Q ont

Fourtcen pailnt systcms coprising combinations of two primers, a
standaxd undercoat and seven formulations o' a stanlard topooat were
exposcd on a tropical awt beach far over three years (20)e The paint
systoms,1istod in Apperddx A.15, were appliud in the UK, to steel panels
42 inch x 12 inch ard these were oxposed 120 yards from the surf line on
20.2051(-0 /'l‘he
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The systems with Rad Lead primer were generally in a better conditiom
than those with Cream Rustodian, but little differencc between the seven
modifications of the topcoat was apparcnt,

Most of the specimens cammenced to chalk after three to four months,
although four of them (A15 = 3, 4, 13 and 14) were frec from this defect
ar only slightly affccted during the first twelve months exposure., At
the end of the trial, A15 - 6, 7, 10, 11, 12, 13 and 14 showed only slight,
and the ramainder hcavy, chalking., During the first sevenm months, all the
pancls with the exception of A15 =~ 13 showed slight blistering; this
beocame gencrally heavy towards the end of the trial on all specimens but
rather less severe on A15 - 2, 10, 12 and 14, All specimens showed oracking
at the end of the trial and this defect was particularly severe on A15 - 4,
6, 10 and 12 vhere the cracks genarally followed the brush marks. These
four specimens cormenced tc crack after only three months exposure. On
the other hand, A15 = 13 did not show this defect at all duwring the first
three years and was only slightly affected at the end of the trial,

Rusting was apporent on 2ll pancls after only two months exposure
and progressively increased for the remainder of the trial, Rusting
generally commenced at the edges of the panels and spread inwerds until
five to vight per cent of the surfaces of the hed Lead end approximately
ten per cent of the surfaces of the Cream lustodian specimens were effected,
The latter werc also heavily rust stained over cbout ninety-five per cent
of the surfeoco,

Fleking of two of the specimens with Red Lead primer (A15 = 7 and 19)
and of soveral of the Cream Rustodlan specimens ocowrred tovards the end
of the trial.

4+2.18 Service Paint Systems (Cellon, Ltd,)

Thirty-four Sorvice pnint systors on metels used in airereft equipment
were exposed or three and a half yvers on o tropical surf beach (39)s The
paint systems, vhich are listed in .ppendix 1416, were cpplied in the U.K.
to substrates of stcol, ocdmiumeplated stecl, eluminium, ond magnesium,
These verv then exposed 100 yrords fron the surr linoe on 9,1.,52,

After two yoars, sonec of the stecl pancls had disintearated and at the
end of the frial the rest were very heavily rusted, On none-ferrous systems,
asscssrent of the relative merits of different paints was ~amplicated by
the widely diff ering amounts applied (Sce Avpendix A.16). Aluminium
pancls to which both a mrimer amd an undercoat had been aprlied were still
in good condition at the emd of the trial: those with a primer only were
not so good, The magnesium panels were all corroding heavily.

The results obtained in this trial are more conveniently divided urder
the various substratc headings as follows:

(1) Aluminjum Chalking on these pancls was usually heavy and vide-
spread with the exception of Afb=1 and 4 (D,T,D. 766A Finish) where it
developed to only a slight cxtent, All specimens showed scme blistering
at some stage but it vas gencrally only slight. Exccytions were A16=2,
5, 7 and 11 (D,T.D, 63B, Grey Finish) where fairly heavy blistering had
doveloped at the enl of the trial., The best in this respeot were A16-12,
13 and 14 (C.S. 2354 Underooat and C.S. 200E, Grey Finish), The sub=
strate of speoimens A16=2, 5, 7 and 11 (D.T.D.63B, Grey Finish) showved
heavy white corrosion after cight months, and during the last year of the
trial A16 = 1 and 4 (D.T.D,766A Finish) beoamc fairly extensively
carrodeds The remalidrg spcoimens showed only o megligible degree of
/corrosion
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oorrosion, Specimen A16«11 (D,T.D.63R) was the only one which flaked
to any substantial deguee,

On aluminium, therefore, the finishing coat D,T.D.63B, Grey was
the least successtul, showing very marked blistering and corrosion of
the metal. Of the other twowcoat systems tested, the finish D,T.D,
766A was somewhat better but began to show same breakdown after about
a year; finishes D,T.D.827, Grey, D,T.D.2354 and 5.097, Grey provided
goeod protection for three and a half years, The three-coat systems,
as might be expected, provided the best protection of all, The type of
primer used appeared to have little effect on the protective qualities
of the paint systems on aluminium,

(i1) Stecl All the steel panels vere heavily rusted at the end of the
trial and many wore beginning to disintegrate (Fig.i9), Systems A16-15
to 20, with & primer and finishing coat only, werc the first to fail and,
in most cesos, there uns completo breakaown of the paint film end heavy
rusting after little more than a yver, Of these two=coct systems, the
most successful were A16=-20 (Primer S.X.41, Finish D,T.D.827, Grey) and
A6=16 (Frimer 8.5179, Pinish D,T.7,827, Grey)e The miltiecoat systems
(416=21 to 27), made up of two priming coats, one under-coat and two
finishing ocoats, provided slightly mcre protection but all of these
were heavily rusted ofter two years, .16=23 delayed the onset of
rusting longer than the othcrs dbut, otherwisc, there vies little to
choose between the systems, RQusting of 211 the steel ponels commenced
so soon (efter nbout two months in most cascs) and becarc so extensive
thot the assessrment of other defucts of the paint soon became irpossihle,
However, there appuared to be no significant difference between the
various systems dauring the initiel stoges of the trial,

None of these paint systems applicd to stecl was particularly
successful in protecting tihe metal against corrosion at the marine
site, axd twowcoat systems consisting of primer and finish only were
virtually useless.

(441) .agnesium The paint systems applied to the three magnesium
panels differed cnly in the primer used, in each case the undercoat
being .44, Browvn and the finishing coat D.,T.D.63B, Grey. Chalking
commenced on all after tiwwvo to three months and became heavy after sbout
6 year. Severe blistering developed con A16=2(, (primer S,5179) but it
was generally only slight on A16=29 and 30 (primers S.4853 and S.X.hd4).
After only four months, flaking commenced on A16~28 but not until the
last year of the trial on A16-29 and 30, In all cases, corrosion of
the substrate commenced after gbout a year and became heavy *owards
the end of the trial; A16-28 was the most scriously affectea,

Primer S.5179 therefore appeared to be the least satisfactory,
but the thickness of coat applied was considerably less than fer the
other tiro, There was no significant diff erence betveen the pertorm-
ances of Primers S,4853 and S.X.4h.

(iv) Cadmiume—plated Steel ‘/hite corrosion of the plating metal and
rusting were heaviest on A16=32, On A16=33, slight white corresion
had appeared at the emd of the trial but rusting was absent, while on
A16=31, heavy vwhite corrosion obut orly slight rusiing had developed,
In one respect, viz, 'flaking', A16=33 vas inferiar to the others.

It was generally siight on A1u=31 and 32 but severe aon A16=33,

Although the results indicatc that Primer S.X.41 provided the
most protection, the weight applied wna almost thrce times greater
than in the case of thc other tve,

/4e2,19
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1,219 Paint Systems on Light Alloy (Trdsl sponsored by the Inter=Serviees
Research Groug’

Four types of peaint were exposed to hot dry conditions at a desert
site in Nigeria for three months (10). Light slloy panels 8 inch x 6 inch
were each painted in two sections, one of which was designated "wet" to
signify that this portion had been wetted during the applieation of the
paint to simulate rain, Reference mumbers of the palnts are given in
Appendix A.17 but no imformation on the type of paints was available
exoept that they were required to Cellulose, Light Aluminium to D.T.D.766A,
arnd to be rapidly and campletely removed with soclvents without damage to
the celuloge finish, Painting was done in the UK. and the penels were
exposcd in the descrt on 24.12,.53.

Very little dcterioration took place during the short exposure
period,

Before exposure, the "wet" half of cach specimen generally
presented a rather more mottled appearamnce than the other half, After
three months cxposure, slight chalking of the tlue and red paints
(A17+3 to 6) was recorded, the latter being rather mors affected than the
former; the "wvet" halves of these systems (A17-3 and 5) chalked rather
more than the other portions, The blue, rod ard black paints all showed
slight loss of gloas.

442,20 Car Finishes (Twdal spansored by lossrs, F.I,A,T, Motors of Turin)

This trial was arranged to examine the resistance to tropical
exposure of various raints used for car finis!ing, and to study the
carrclation between artificial weatherameter testing amd natural weathering
in the tropics (11). Eleven types of car finishes, listed in Appendix 4.8,
were exposed for six months at three sites in Nigeria. The finvshes were
applied in Italy to .afld steel and light alloy panels, 5 inch x 3 inch,
These werc exposed in the Jungle clearing on 29.10,53, in the desert on
17.11.53, and at the marinc sitec 50 yards from the suxt line on 25.10.53.
At all the exposure sitcs, the specimens were exposed at 30° to the
harizontal facing south instead of the usual orientation of 450, This was
in accordance with the general practice followod by the sponsars.

The sponsors also oxqposed a similar set of panels in a weathercmeter
at the F,J.A.T. Laborataries in Turin, for e total of five lundred hours, to
a cyclc consisting of sixty-rour minutes exposure to light alone and sixteen
minmutes to light and wator spray. After this trcatment, the findshes showed
1ittl ¢ deterdaration; there was a slight loss of gloss but this was
restored by polishing (Fig.50).

The condition of the spceimens at the Jungle and desert sites also
remained good throughout the six months exposurc and little difference
between the variocus finishes was apparent, At the jJungle site, a light
surface covering of algal growth developed during the first month and
obsoured the initial zloss, This grovth increased samew:at during the
following five months (Fig.50). At thc desert site, therc was little
change in ony of the specimens apart fron slisht Joss of gloss of A18-10
(Orange Tractor Finish),

After onc months exposurc at the marine aitc, all the stecl panels
(413=1 to 10) showed slight rusting and therc vas very slight blistering
on all but A18=8 and 9 (lacquers). At this stage, A18=-10 showed also samc
oracking and flaking of the paint but these defects wverce largely confined
to the edges, Thebreakdownof the paint £ilm (in the form of blis}:er:\ng
ard
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ad oracking) ard rusting of the penels progressed rapidly dwring the
remainder of the trial, This generally spread imsards from the edges,
but in the case of A18~10 extensive rusting developed over the whole
surface of the panel, The latter spocimen deteriorated much more rapidly
than the others. After six months all the steel panels showed heavy
rusting associated with blistering and cracking of the peint finishes
(Fig,51)s 1lost of the paint had flaked away from A18=10, resulting in
heavy rusting and disintegration of the underlying metal.

The paintcd light alloy panel (Finish to D.T.D.772) remained in very
goad condition thraughout the trial apart from slight loss of gloss and
runt ostalning from the sccuring bdlts,

Of all the paints, the Orange Inmdustrial Tractor Finish gave the
least protection amd the Finish to D,T.D.772 on light alloy the best.
Apart from this, there was little to choose betwveen the various systems,

5«  PAINTS AJPLIGD (. .00D SURFACES
5.1 Introduction

Exposure trials of paints an wood substrates were conducted at various
sites in Nigeria. The types of paint involved arc detailed in Appeniix B,
and rhotegraphs showing some of' the specimens on exposure are given in
Figs. 11’ 12, 13’ 18 aﬂd 21"‘26.

502 Individual Trials

5.2.1 Berkely Grecn Iergermasteor Gloss idnamel with Undercoat
Lads BerEcr E Sons Ltd”

This was the same enamel as that applied to tinplate panels in the
trial described in Section 42,1, It was based on a co-polymerised
styrene medium and was claimed to have better gloss retenticn than normal
gloss paints. To examine 1ts behavicur under tropical conditions, painted
Ircko vood panels were cxpesced at three different sites in Nigeria ror
periocds varying rrom twelve to twenty-seven months (3). The pancls,

6 inch x 4 inoh, were pairted at T,T.E. as deseribed in Appendix A.1 and
were exposed as sham in Table 9,

Table
5 Site » Date :  Duration of «
. Exposed ' Fxposure (manths) X
RO VU U N UUUIIPIO S RN . e e .
t Jungle Clearing ' 19.4.50 : 27 !
L_,.._....__._ P S ! ——— ———t
¢ larine . 646,50 | 12 \
‘ (50 yd from ' ! !
: surf line) , i '
! ltarine 6650 | 12 §
' (200 yd from e i
! swf line) ‘ :
— e’ et e et e et e e |
' i

i Desert 5¢5¢50 13

o e - e e & a - - e minm ety e e e
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Although this enamel was not tested in conjunction vith other gloss
vaints, there was no evidence to show that the presence of co=polymerised
styrene had impurted inoreased durability in gloss, Loss of gloss was
fairly rapid at all the exposure sites and after six months the initial
high gloss had almost entirely disappeared, After a year, total loss of
gloss was aocompanied by heavy chalkimg at the sunny sites. There was
scme disocolouration after one year at the Jungle and marine sites, the
original green colour having assumed a more pronounced blue tint,
Moderate chalking ocourred after five months ard heavy chalking after
eight to twelve months at the marine and desert sites, Algal and fungal
growths rapldly developed on the paint at the jungle site, a oontimiocus
£ilm oovering the surface after about nine months exposure, and it
subsequently beoame very heavy. The growths, however, appeared to be
teking place on forcign matter adhering to the surface of the paint
rather than on the paint £ilm itself,

5.242 Pammel Synthetioc Enamel Paint with Underooat §B1unde11 Spence
and Co, Ltd,

This was the same material as that applied to steel panels in the
trial described in Section 4,2.2. To investigate the effect of tropical
exposure on this synthetic enamel with approved undercoat, painted wood
panels wvere exposed at four sites in Nigeria for eighteen months (15).
Detalls of the enamel are given in Appendix A,2, The panels were painted
at T,T.z, and werc exposed in the Jjungle clearing on 29.8.53, in the
desert on 26.9,53, and at the marine site, both 50 yards and 200 yards
from the surf line, on 24.8.53.

Aport from loss of gloss and colour changes when exposed to direot
sunlight, the paint remained in good condition throughout the trial. The
ariginal green colour tended to turn slightly olue at the marine and
desert sites and darkenci as a result of considerable dirt colleotion at the
Jungle sites At the marine site, all the gloss hal iisappeared after nine
menths and the paint was fading ad turning slightly blue. At the desert
site, loss of gloss and slight fading comnenced after about a year's
axposure, In both cascs, howover, the original gloss and colour could be
largely restored by wiping with a damp oloth and polishing with a dry
cloth, even aftar elghteen months exposure. At the Jungle site there was
considerable dirt collection and very slight fungal attaok but the surface
var readily olcaned vith a damp cloth,

Thare ware ne indications of chalking, blistering, flaking or cracking
at any of the exrosure sites.

5+2.3 General Purpose Paints (Red iland Compositions Co, )

Seventeen paint systems, covering a range of primers, uniercoats and
topcoats, were exposed to troploal climatic cormditions in Nigexia far two
years (17), The systams, listed in Appendix B.,1, were applied in the U.K,
to Abura vood (West African Hardwood); four of them were exposed indoors
at the base depot and the remaining thirteen at the towm site, Part Haroourt,
on 10,4454,

All the specimens exposed indoors were in very good condition after
two years, the only apparcnt defect being slight yellowing of all four types
of white finishdng coats,

There vwins gencrally appreciable deturloration of the speoimens exposed
out of doors at the town site; several of the systems showed serious
breakdovn in the form of cracking and flaking. Extonsive chalking also
ocourred and all the specimens supparted Liologloal grovth,

During the first fow months of cxposure at the toon site, all
speoimens shoved a progressive loss of glosse Cracking and/or flsking of
/the
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the paint filnswas firat notod after a ycar's exposure on specirens

Biet, 2, 11 and 12 and, at this stage, all the specimens presented a dark,
sooty appearanwe, partly as a result of dark fungal mycelium on the
swiaces, In somc casus, algal groirth was alse present, The blological
grovth was mainly superficial and casily ranoved vdth a demp cloth to
reveal a olean paint film underncath, However, in some oases, mycelium
of the fungus Bot; lodia theobromae growving on and in the wood
produced pyenddia !fruiting bodics) vhich, in doveloping, burst through
the padint £ilm causing pustulcs or small oracks,

After two years cxposure, therc vms appreciable deterdoratiun of most
of the specincns and sceveral of the systens shoved serlus breakduwn,
The main defects amd the specimens affected are listed in Table 10.

Table 10

General Purpose Points (Red Hand) of ter Two Years Exposure

Icavy on  ilodcrate on Absent on |

t

\ etee Systems Syatems i Systems ; Systems
i Chalking CBi-1, B1-2, $1=9, B1-10 iBl=3, Bi-h | - \
! i B1=11, Bl-12,! » i
‘_ 31=13, Bi=ll, \ . ;
: . B1=15, 3-16, i ! !
B=-17 ' ; : l
! Cracidng  DAe1, 312, 131-12, B1-17 [31=3, =11 B1=h, BI=9, .
= ' Bie1k, B1=15 | | B1=10, Bi-13,i
: ‘ ! ? ' B1-16 ;
-i C e e Ve ae e e Cime- e ! R i B
| Mlaking 'Bel, Bi-2, - : - '31-3, Bl |
; * Bi=14, B1-15, | . B1=9, Bi=10,|
' - Bi=16, 31=17 ; | Bl=11, B1=12,
; ' , B1=13 i
Bes e e me e ieimecmgpe o me emeiee o e s e e e et e aegaee .3
Supaficinl . Bi=k, B1-9, -31=3, Bi~12 !b1=1, Bi=2 | - ;
© BMological 1e11, 3113, | 31=10 . ;
' Grovth 31=1l, B1=15, , !

(Giainly algel) @ .4=10, Bi=iT - ‘
]

Draage to Fily B1=9, 3110, 3513 | 3ely, 31-13 ' Bi=1, D=2

© by Pustules of B-11, 51-12 ' . Bi=14, B1=15,!
| Botryoiiplodda ; f : Bl=16, 31-17|
. ¥hechromae ‘ . !

The only peints whioh shuwrod any approecianble resistance tc chalking
weare Bl=3 and 4 (Anticormusive "Genpurac" and its modification), Six
systoms were bad fallures as regards oracking and/or flaking. These were
the Tropioal White and the Pungioidal Tropical White (two coats) on Pink
Wood Primer and the "Syndurac" Finish (including the three modifications
MAT, MB" and "C") sAdth "Syndwne" Undercoat ard Pink Wo.d Primar,

Systas Bi=1 and 2 (Tropical Yhite and Fungioidnl Tropiocal ithite) were
the most reaistant to biological grorth,

The systoms whdoh shawvod the least guneral breakdown and vhich
presanted the best appearance aftar two years vere #1=3 (two ocats Anti-
oarrosive "Genpurac® over Pink Wood Primer) and 31-9 and 10 ("Syndurac"
Finishing Paint over ‘/hite Toad Primer omd loddfiad "Symdurnc
Finishing Paint over Pink ‘cod Friiwr, the smic uriorovat being used in
cach casc)s Opecinen Bi=h (t40 ouats of :idifiod Antl-ccrrosive
"Cenparac! over Pink food Priner) shaved little physioal breakdt.yn but

the
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the film turned alnost black as a result Jof very heavy dirt collection and
biclogloal grorth, There was also a considcrable amount of dirt on many
of the other speoimens, Systams 31=1 and 2 (Tropical :hite and Fungicidal
Tropical White = two coats = over Pink Wuod Jrimer) broke down completely,
the £ilms having cracked and floked off in large arcas and lost their
adhesion to the substrate.

5.244 Can Army Vehicle Paints Appliod to Wood (Trial sponsored
by the Canaddan Army Iiaison Lstablishment

Yellar bireh and white oak pancls pretrcated with thrce different
mreaservatives (copper naphthenate, pentachlorophenol and chromated zino
chloride) and findshed with t hree different enmmels (alkyd, epoxy resin
and chlarinated mibar) werce aposed at three sites in Nigoria for fram
twonty=four to twenty-seven months to detamine their serviceability under
varicus tropical comditions (31). A 1list of treatments and anomdls is
given in Appendix B.2,

The panadls, 12 inch x 6 inoh, ware preparcd in Canada and were exposed
at the town site on 5,5.56, and in the Junglc clcaring and at the marine
site (50 yards from the surf linc) on 2h4e1.56.

At all thrce axposurc sites all the wmamds applicd to ozk panels
showed a markod temdcncy t.o check, orack and finally tu fleke (Figs. 54
to 57), This dofcct of the paint £iln vas later cbserved to be glmost
entlrely a result of splitting of the wooden substrate, Splitting did not
oocour so readily -Ath blrch pancls, Thare was some indicaticn that the
chlorincted rubber modifivd alkyd enamel showed greator ability to resist
the stresses cansod by the splitting of the cak pancls at the marine site,

Under cxposurc to atrong sunlight, thc cpoxy rcsin cnamel showed a
mch greater loss of gloas amd tendency to face and chalk than the alkyd
and chlorinated rubbuar cnamdls during the first fow months, but after
twelve months all three had deterdorated o about the same extent,

Fairly oxtunsive blistering ccourred during the carly stages of the
trinl on panels (cspecially birch) at the .arine site (Fig,58) while at the
tomn sitc this defcet was virtually absent, Havevor, at the cnd o the
trial, slight blistering was obsarved on e fov o' the panels at the tam
site while those at the mardne site had rwovered fras this defeot.

Genarally, aftar cleaning ond pelishing the tost surfaces, the cnancls
ware still in good cundition af tur murc than tvo ycars exposure, cxceot at
the reglons of the splits in the wod vhere cracking ond foaking of the
paint £iln had occurrud.

Copper naphihennte and pentachlorophonol had an inhibitery cffcot on
the dovelopment of pustules of the fungus Botryodiplodis thedbramae but,
otharmrlse, there vere no obvious effects attributable to the use of the
difrerent preservative treatuents,

At the Jungle site, hcavy aperficial green algal and dark fungal
grovths devcloped on all panels to an approximately equal extent (Figs.51
to 54). Thc grorths were generally slight after six months, but after twelve
months therce vere mmarous pale green algal cclonmdes and patches and strecks
of dark mould grosth, the latter having developed t¢ a greater extent in the
nelghbourhood of the oracks in the suwbstrate. Cladosporjum sp. was the
dominant fungus in the dark mould patches. The vood of most of the panels
showved fungal decay, pancl B2=9 being the most affected 4in ihds respect
(Fig.52), At the town amd marinc sites, biological growth was generally
1light; the chlorinated rubber modificd alkyd basc cnanel appeared to be
able to resist fungal attack Letter than the cpogy resin and alkyd enamels,
At the town site, the bilologleal grovth ampearal as mmearous small black
specks of Pullularia sp, but Curvularia sp. was also present amd a f;.'w of
the
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the paint surfaces had sustained very slight damage due to pyonldla of

the fungus Botryodiploddia thechbromse which, in developing, had broken
through the paint film {rom the substrate, The panels affected in this
way were Be=1, 2, 9, 11, 17, 1k, 22 amd 23, \/ith the exception of B2-9,
therefore, none of the pancls treated viith ocopper naphthenate or
pentachlorophenol were damaged by these erwmpent pyonddia., At the marine
site, the bicloglcal grorth appeared as dark specks and patches conslsting
of clumps of chlamydospares of Pullularia sp,

5.2.5 IExperimental "General Purpose" and "E Grade" Finishing Psints
1, and S, Leigh Lid,)

To evaluate the durebility under tropical conditions of vardous
experimental point systems produced by lMessrs, W, and 8, Leigh Ltd.,
mahogany wood panels (8 inch x o inch) painted both in the UK, and in
Nigeria were exposed at fowr sites in Nigeria for tvo years (33). The
paints are listed in Appenddx 3,3. The punels were exposed in the desert
oan 5.6.56, at the tom site on 22,6,56, in the jungle clearing on 29.6,56,
and at the narine site 20C yards from the surf line on 18,7.56.

There was no serious breakdowm of the paints, the only real defects
being progressive fadlng, loss of gloss and chalking, all of vhich were
fairly general, Chalking was particwlarly severe on the Cream E, 500
General Purpose Paint vhich failed badly even at the Jungle site vhers
chalking is not usually a provlem, In general, the creau-colourad palnts
showed a greater dogree of' chalking than the other cclours. Although
bilological grovth was vddesprcad on the panels cxposed under Jungle
corditions, the grovth was almost entirely superticial,

At a1l the cxposure sites, there was a markod loss of gloss after
aly throe months, especinlly on the systems without priues ("Goneral
Purpose" paints),and at the cnd of the trial (twunty=-four months) the
initial gloss on all the spueinens had elmost entirely disappeared. lost
of the finishes progressively faded during thc triai; this defect vas
generally more proncunced on the cream than on the red amd green fianishes
and ocomrrud to a greator cxtent at the sites with more intense sunshine
(@csert, marince and tom sites). Chalking vas a fairly general defect,
camnenedng at the desert site after only threc months exposure., Generally
the cream colowred pancls chrlkod rmuch nore heavily than the red and
green, At the desert, marine and tomn sites, most of the panels showed
heavy chalkdn: cexcept for B3-13, 16 and 17 which chialked only slizhtly or
not at all, These three systems contoined the highegrade finishes E=,502
or E.503 in green or Wright green colours, Thcore was very little chalking
at the Jungle site, although, cven there, the cream gencral pwpose paint
E.500 (Systen: E3~1) failed Ladly in this respect. Chalking is not
usually a problem at the jungle site vhich recceives 1little direct sunlight,
Blologlecal growth wes widesoread on rost of tue pancls at the Jungle site
but it was almost antirely suparficial ad vas casily ramoved vith a damp
cloth, The fungal grovth was i'ound to consist almost cntirely of
Pullularia sp. but there was a considuarable auount of green algal growth
on mcst of the panels, Tcc of the panels painted in the UK., wvdth
raiicral purnose findshing coats 8,500, Creamy B,501, Cream amd E,501, Green

viz, specimens B3-1, 4 and 9), had sustoinad slight damage to the paint
film causod by pustules of the fungus Botryouiplodia spe which had
originatod on the wooden substrate and burst through the paint £iim,
The systems bearing the lcast amcunt of bilological growti srere B3=1
(E.500 G P, Paint, rean) ond .3-17 (¥.503 High Grade Finish, Bright
Green), At the tovn sitc, biolerical gr-arth wms much less dense but
was slightly heavier on punels peainted at T,T.l. than on those prepared
in the UK, The grovth consistod aluost entirely of sooty=locking
1 o3 no Sotryodivlodia sp. was ldentificd nar was any algal
growth present,  Speclions wst aifcoted were R3=2, 3 and & (Genernl
Purposc Paints, E.500, Rod Oxide md Green and 2,501, Bed Oxdde); IB=1,
vhich was chalking heavily, wvas troc fron hlolegleal gravth at this site.
/Plological
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Biologioal gravth at the morine aite was generelly light ard presented a
black gramlar sppearance, typlcal of Pullularis sp., although some
Cladosporium sp., vas also present, Specimens most affected were R3~2, 3
and 6 EG.P. Paints E,500, Red Oxide and Green and E.501, Green) and B3=12
(High Grade finish E,502, Green) but biological growth was sbsent on B3-1
vhich wvas chalking very heavily.

There was 1little serious breakdown on any of the specimens during the
trial vith the exception of system B3-12 (E,502 High Grade finish, Green)
vhich developed extensive checklng and cracking at the merine site and
fairly heavy blistering at the desext site, These defeots were cbserved
only on the panels painted at T.,T.E, and were absent on those painted in
the U,K, The reason far this might have been the difference in atmospheric
conditions during the pain’ing and of the specimens. The higher
humidities encountered at Part Harcourt {over 75 per cent) undoubtedly
delay the drying of the paint films, One panel painted in the U.K,, viz,
B3=9 (E.501 G, P, Paint, Green idth primer) showed very slight checking,
ocracking and flaking,

5¢2,6 Cammercial Enamels (Jenson and Nicholson Group)

Four oommercial enamels, each with an undercoat and primer, were
exposed for ebout eighteen months on wood panels at four sites in Nigeria
to determine their behaviour under troploal coniiticns (36). Cteche
panels, 6 inch x 6 inch, were painted at 7,T.E. as aescribed in Appendix
Be4 and exposed at the tam site and in tle Jungle clearing on 22.11.56,
in the desert on 10.,11.56, and at the marine site 200 yards from the surf
1line on 6,11.56

Therc was a progressive loss of gloss of all enamels at the towm,
marinc and desert sites, aml at the emd of tle trial most of the initial
loss had disappeared. At the tom and marinc sites, the cream enamel

%BL-Z) showed a more rapid initial loss of gloss than the other three
findshes, At the jungle site, the gloss was soon obscured by en overall
coating of dirt and blological growvtl:,

Assessment of fading and darkening at thc tovm amd Jungle sites was
made difficult by dirt ocllection and mn%al growtih on the surfaces., At
the tom site, the bluc-grcy enamel (By=3) faded slightly tut the others
had darkened, as was obscrved after cleaning off the surface film of dirt.
At the marine site, the orvam, blucegrey and green (Bi~2, 3 and 4) enamels
faded but only the blucwgrey did so at the desert site. None of the
cnamels darkened at the marine and desert sites,

Extensive challdng ocourred at the threc sunny sites but none was
noted in the Jungle clearing, The green ananel, hovever, showed lesgs
chalking than the others ami, in fact, vas cntirely frce from this defeot
at the town site, Slight cracking of the whitc cnamel was reported at the
end of the trial at the town and desert sites; at the marine site, this
cnamel coracked rather mare axtensively, None of the other enamels showed
this defcot nor wure any checking, flaking ar blistering observed on any
of the specinmens,

502,7 Genepal Purpose Paints (Red Hand Couvositions Co, = 2nd Trial)

Twenty=four paint systaus applicd to woaden pancls woere exposed at
three sites in Nigeria for sbout a yoar (38). basawa panels, 18 inch x
11 inoh, wore painted in the UK., as desoribed in Appendix B,5, and were
exposed at the tom sitc on 12,6,57, in the Jungle undergrowth on 13,6.57,
ard at the marinc site 200 yards fram the suxf linc on 20,6,57.

Thls trial would noraally have lastod for at least two ycars but
because of the closure of T,T.E., 1t had to be texminated prematurdly, The
specinens exposal at the tom site werce transfarred to the Federal
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Institute of Ap~lied Rescarch at Oshodl, ncar Lagos and those at the
marine site to the West African Pullding Reacarch Institute at Accra for
a furthar period of exposure,

Aftar sbout a ycar's exposure nost of the paint systems showed little
dcterdicration apart fran loss of gloss, and darkemdng, These defects
probably had a cammon ordigin in the gradual deposition of dirt and growth
of fungus on the surfacc of the panels, Chalking also oocurrcd on the
specimens exposod at the sunny sites (tom and nerinc). At the marine
site, sevaral paints showed slight oracking, one scverce cracking and two
severe flaking.

The Tropical White Fungloidul Paint showed scrdous physical brceakdam
in the farm of ohecking, crackinm and flaking; 1t also chalked badly.

The Modification to "Genpurac® hite appearad to affect its dirt
collecting pruperties, since, at all sltes, the modified type had highar
assessments fur darkening and dirt collectlon than its umodified
countexrpart.

All the specimens caumenced to lose gloss suon after placing on
exposure, At the tovm site, all systems had lost most of thelr indtial
gluss efter thirteen months, In the lc undergrovth, gloss retention
was bettor exoept for specincns Boe7 ("Gerpurac" ‘hite), B5=8 (Modificd
"Genpurac" White) and B5-19 (Tropical White Fungicidal); specincns B5=9
(White Gloss Paint) and B5-11 (Noneycllawing White) were superior to the
others in this respect.

Slight fading was rocorded on all speoincns at the tom sitc during
the first fow months of the trial but none was apparent when the panels
were vithdram at the erd of the triad, It is prcoablce that eny fading
at this stuge was cbscured by dirt ccllection and a thin film of dark
fungal grorth. The "Genpurac", Modified finish (35-8),had darkened
considorably as a result of a heavy deposition of dirt. llany pancle at
the Jungle sitc darkened as a result of fingal grovth and staining,
Specimens B5=3 ("Syndurac" /hite Enancl), 35-9 and 10 (Whitc Gloss Paint),
B5=11 (Non=ycllodng White) and B5-19 (Tropicel “hitc, Fungicidal) were
only slightly affccted, Thure were only slight changes of cclour at the
narine sitc on a far of the specliens,

The Tropical White, Ihungicidel peint {syston R5=19) chalked severcly
at the tom sitc; other specinens showed varying degrecs of chalking, in
most cases very slight., At the morinc site, also, vorying degrees of
chialking were report.d, systen B5=19 once coguin bhoing assesscC as & severe
failure; systems W55, 17, 18, 20, 24, 22 end 23 (Vhito Gloss Yaint,
Nodifivd), B5=6 (Spucinl Tropical White) cnd R5=19 (Tropicsl Vhite, Fungi-
cidal) were best in this respect, showing only very slight chelking,

At the tom and 1ariuc sites, slight oracking was obscrved on soue
of the specimcns but the only dnstances of scvere cracking ware on the
Tropdeal White Fungicddal finish (B5=19) at the nmarine sitc and systa:
B5=9 (\hite Gloss Paint vAth undarcoat on A.S, .ictallic Primer) at the
taxm sitc. The formar shavad also severe checkding at the marine site,

Flaking ocowrred on two of the specinensy systar B5-20 (lodiriad
hite Gloss Paint vAth "Syndurao" undercoat and Pink Wood Priir)
flaked badly at the to.n amd noxine sites ond IS5=19 at the marine site
only (Pig.60). o brealdam of the paints in the fana of cracking or
flaking was reported at the Junrle site.

Most pancls at thu toun ond Jungle sites colloctud a fair anount of
"dirt"; at the foruer site this consisted of a ndxturc of scot and dark
fungal grovth and at the latbor alwost ontirdy of fungal grovthe At
all sites, speoinmen He=8 (ilcdirficd "Genpurac" hite) was affocted nore
than any other,
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6, PAINTS APPLIED TO ASIESTOS CELUNT

6.1 Introduction

FExposure trials of paints on asbestos cement were carried out at

various sites: the types of paint involved are detailed in Appendix C.
Photographs showing some of the specimens on exposure are given in Figs,
21 and 27,

6.2 Individual Trials

6.2,1 Camercial Paints for Asbestos Cement (Red Hand Compositions Co, )

Commercial paints appiied to flat asbestos cement sheets were exposed
far two years at two sites in Nigeria (17)., Five materiels in gll were
tested (see Appendix C,1): four of them were subjected to cutdoor
exposure at the town site and the remaining one = an interior emilsion
paint ~ was stored indoors at the base depot, Port Harcourt, The sheets
were painted in the UK, ond were exposed on 10,4+54

The specimen exposed indoors ("Redirml" Ermlsion Paint, Interior,
Semi-Gloss) showed very liitle deterioration after two years, Of the
materials exposed out of doars, the twc white paints, C1-2 ("Redirml"
Ermlsion Paint, Exterdor, Serd-Gloss) and Ci=3 (White Chlorinated Rubber
Paint) showed considerable chalkdng; the farmer also showed some erosion
but, othemrise, there wms no serious breakdowm of any of the palnts.

642,2 Turnall Colourglazc (Turners Asbestos Cement Co, Ltd, )

Corrugated asbestos cement roufing sheets coatad with Turnall
"Colourglaze®, an epoxy~resin-based paint, 3n four different colours (see
Appendix C,2) were exposod at three sites in Nigeria for sbout a year
(37)s This trial would nomally have lasted longer btut it had to be
concluded on the closuwre of T.T.E. The sheets vere painted 11 the UK,
and were exposod in the desart on 48,57, at the tarn site on 13.8.57, and
in the jungle clearing on 15,8.57.

At the sites with morc intense sunshine (tovn and desert) there was
heavy chalking and a rapid loss of gloss o all four specimens and
considerable fading of the red, green and blue colours; these defects
nay have been praioted by the substrate. At the jungle site, there was
no chalking @ fading but all the specinens darkened as a result if heavy
dirt collectlon and biocloglcal growth, At all three sit.s, the original
gloss and colour vere nartly restared on nolishing, Heavy biclogical
grovth developed on all the panels at the Jungle site after only six
months exposure, The red and green findshes appeared to inhibit algal
growth to a greater extent than the orean and the blue but none of them
was very resistant to biological growth in genural., After a year's
exposure at tiree different sites, thare was no physical breakdorm of any
of the paints in the form of checking, cracldng, flaking or blistering,

Although the trial was concluded before a proper assessnent of the
durability of these materials could be mude, it did showx that they soon
Jose their decarative value under the influcnce of strong sunlight. The
heavy bioclogical growth vhich developed, although it was mainly super-
ficial and did not damnge the palnt film, mwoscnted an unsightly
appearanco,
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7.  PAINTS AVPLIMD TO iTASTER WALLS AND CONCPET:

7.1 Infroduotien

This sectlicn 1s concerned with the behaviour off plastic enulsion paints
when vxposed to tropical oclimatic caxditions, An iaportant aspect af the
use of this type of point in the tropics is the question of the atability of
the emlsion on storage but this problan was not investigeted at [.T.E,

Several different types of plastic amulsion paint (see Appendix D)
were tested both indoars and in the open at several sites in Nigeria, The
first three were canductod as local trdals and no formal reports covering
the £inal results were ilssued, although, in one casc (Sissons' "Rapodec"
Plastio Emilsion Paint), an interim report (15) covering six months exposure
was ciroulated, The purpose of these three trials was to assess the value
cf' plastic emlsion pailnts as a possible alternative to the use of Walpamr
for the interior deccration of flats and houges at the T,T.E, residential
site. Valpamur paint had never been entirely satisfactory for this purpose.
The materials testoed in thesc local trials were intended for interior use
but, in order to cbtain sume imdication of the relative values of the
naterials under more severe conditions, concrete blocks cocated with the
paints rere exposed in the open, in addition tc the interior decoration of
pvlaster walls of permanent buildings, The ruampusitions of thesce amlsion
paints were not divulged,

In addition to the tirce local 4trials, a trial was sponsored by Jenson
ad Nicholson (36) which included polyvinyl acctatc based emulsion paints
in three colours fur extericar use, The Red Hand Cempesiticns Co, also
submitted three systens fur interlor decaration and in two of these the
finishing padnt wes of the asadsion type (17).

The paints fir all five trdals were supplied by the manufacturers
elther diroctly from the UK, or tlwough tieir agents in Nigeria and were
applied in Nigerla by brushing on to concrete blocks or intericr plaster
wvulis,

A sumary of the trials involving plastic ermlsion paints is given in
Teble 11, which iIncludes datcs and duration of exposure, and a vier of
padnted concrete blocks on exposure at e marine site is shown in Fig.28.

7.2 Industrial Tidals

7.2.1 "Rapodoe" Flastic ltmlsion Paint (Sisnons Brcss & Co. Ltd,)

The paint (sec Appumdix D.1) ciposod on vlaster wulls and an conorcte
blocks inside parmancnt buildings remained in good cordition at all the
exposure sites for t.oclve nonths, excopt rar slight chalking at arcas
exposed to direct sunlight (16).

/Teble 11
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Table 11

Paints Appliod to Plaster Walls and Conorete

Name of Trial . Duration

i
and/ or m\c:re 'mposure Date | of
f Type of Paint Substrate: Paint(.d Sites Exposed "Exposure
"Mmmi‘a.omrer or sponsor - : ‘ KL (months )
- o o et .-.( - m—— - . s e d e e ... e e -
 "Repodoc” Plastic 'Plaster B 2k 5,55, 12
‘mulsion Paint, Cwalls, TJDLB. | JuS. {30, 5,55 12
iSissons Bros, & Co, Ltd..Concrete | t 1,200 ! 9. 64550 12
. blocks | D, | 9e 6455° 12
[ o e R B S s ‘..,_.- Jove *. . -
‘"Pentalite" Plastio Plaster { PH, {19, 6.55) 12
‘Frulsion Paint, , walls, T.T.d, ' 200 '21, 7.550 12
1.C.I, Ltd, 'Concrete . ' D, 31, 7.55: 12
. ; blocks ‘ ; :
{"Permacote" Plastic i Plagtor , Pyd.  15. 8.55. 12
:Dnulsion Paint, walls, TWTW.E. + JoS. 270 8455, 12
‘Soligmum Ltd, Concrete L 2L200 | 3. 9.55! 12
* blocks | " D, 20. 9 551 12

Polyvinyl Acetate ;
j'basod. Hrmlsion Paints, Conercte T.T.E, - J.C. ‘22,11, 56 9

‘Jenson ard Nicholson blocks 50 i 6011, 56: 18
. broup. '

Conmercial Paints foz :

'Plastor Wells etc, Concrete

Red Hand Compositions blocks T.TWE. , BeDe 104 4i54 2k
' Cos : . .

4 .

NOTES: P.H, = Towm Site, Port Harcourt

0«8, = Jungle Site
M,200 = ifarinc Site (200 yards from swef line)
D, =  Desert Site

JC. =  Jungle Clearing

1,50 = Narinc Site (50 yards from swf line)

R.D, = Bas¢ Depot Stare, Port Harcourt

Speciniens exposcd cut of doars on cancrcte blocks chalked heavily
at all sites after twelve nonths and faded severcely at the marine and
descrt cites, Therc was also considerable checking at the mardine site
and the paint was gonerally in poor condition, Heavy blological grarth
devcloped on the specimens at the Jungle site,

7.2,2 "Puntolite® Plasti: rmlsion Paint (1,C.I, Ltd,)

The paint (sce Apvendix D.2) wxousod on plaster walls ami on
conorete blocks inside puriancat vudldings raaained in good comdition
at all the oxposure situs far tirelve nonths, axcent for slight chalking
ad fadin;; at areas eposed to ddrcect sunlight,
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Speoimens exposced out of doors on concrete blocks showed hcavy
chalking and feding at nl) sites, There was also considerable checking
at the marine sltc nd heavy bloloplcal growth at the jJungle site,

7.2s3 "Pomacote" Plastic Wmulsion Paint (Solignunm Ltd. )

It was found that this materda) (sec Appendix D.3) was not so casy
to apply as Sissons "Repodec" or IW.C.I. "Poentolite" paints and there was
a greater tondency for its pigment to settle out, It did not appear to
have the samc coverdng pewer as these other two paints tested during the
same Eariod and 1t certainly would not have tolerated the same degree of
dilution,

The paint exposod on plagtcr walls and on concrete blocks inside
purnanent bulldings remainad in good condition at all the exposurs sites
for twelve nonths, except far slight chalking and fading at areas exposod
to direct sunlight,

Specimens cxposal out of doors on concrete blocks showed heavy
chalking and fading at all sitcs, There was also severe checking at the
narine site and heavy biological growth at the junglc site,

7.2.4 Polyvinyl Acctate Basud Lrmulsion Paints (Jenson and Nicholson Group)

The paints woosud arce listed in Appendix De4e Those oxposced at the
dungle sitc showved no defect after minc months oxposurs. Shartly aftor
this, they were submarged in the floods which affected the Jungle site and
no further obsavations were nade (36),

At the marinc site thore was considerable chalking of all threec
specinens af ter nine months, Fading of thc pale blue finish camaenced
at thls stage and after trelve months it had compd etely fadod to vhitee
The red colour begen to fade significantlly after fourteen months., Thare
was sone crosion of all threc paints aftor uvightecn months,

7.2.5 Camureial Paints far Plastar, ctcs (Rod Hand Compositions Co,)

These paints arce listed in Appundix D.5. After two years exposurc
in the basc dopot store, thare was 1littlc change in the appoarance of all
three paints,

7.3 Conclusiong

Of the plastic crulsion paints testod indoors, those mamufarfured by
the Rud Hand Coumposition Co, appeared to be the -aost satisfactary, showving
no deterioration on concrcte surfaces after two ycars exposure. These were
white, alkali-rcsicting cmlsion paints, but a tided finish ("iatintc")
which was not an cmlsion paint producod similar pood results, The
remaining paints (Sissons, I.C.I. and Soldpmm) showed little deturioration
after tirclve nonths cxposurc indoors on plaster vwalls and concrete suxrfaces
except for a general slight chalking ad faddng at arcas cxposed to dircet
sunlight, viz, oround doaways, transoms and vindowesills, On thc vhole,
it was found that these paints were ruch simpler to apply than Welpamr,
were more durablc and shoved less chalking, but this nay not justity the
incrcasod cost of the ermlsion type of paint,

All thc paints tested in the opun tonded to chalk heavily umicr the
influcnce of direct sunlight and fadlng was a gonoral fallure, The
latter dafeot was particularly scvore on Junson and Nicholson Pale Blue
Umuilsion Paint vhich turnced widtc after trdlve nonths at the marine site,
Sissons' "Rapodoc®, I1.C.I. "Pentclite" and Solignun "Paruncote” plastic
camlsian paints shoved ocansidorable checking af'tor tvelve months at the
rnarine sitc and Jenson and Wichelson amdsion naints showved same wrosion
after cighteen months,
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None of the materials tested, thercforc, appear to be sufficiently
durable for exterior use in the tropics,

8. VAIRNISHES
8.1 Introduction

This section covers various t ypes of varnishes exposed out of doors
at a mmboer of sites in Nigeria, Fowr differcnt types were submitted by
International Paints Ltd. (35) amd one (Yacht Varnish) wes included in the
trial on Service Palnt Systems, A secries of experimemtal "Picture Varnishes"
was submltted by the Natiomal Gallery for exposurce at the desert site,

The typeus of material tested are listed in Appendix & and some of the
specinens on exposure arc shown in Figs, 13, 28 and 29,

8.2 Individual Trials

8+2.1 Camnaroial Vornishes (International Peints Ltd. )

Included in the trial on points from this fimm [Section 4.2.9) were
four cammercial varnishes (sec Appendix E.1,)s Those iere exposed on
mahogany wood panels to hot darp tropical comditions for ecightcen months
(35)s The pancls, 12 inch x 6 inch, were painted in the U.K. and exposed
at the town site, Port Harcourt on 17.1.57.

The 309 Yacht Varnish failed badly as a result of checking and
oracking aml thc Episeal Varnish as a rcsult of flaking, The Sunlight
Varnish and Group 37 Varnish did nct sho: any serious physiocal breakdown
but the latter darkened considerably %o a reddish~brovm eclour. None of
the varndshes supiorted fungal or algal growth,

Al four specimeng lest their inditial high gloss fairly rapidly and
after tvelve months it had entirely disappeared, The gloss was only
partldly restorxd an polfaldng the surfaces, Spesimen E1=3 ("Group 37"
Varnish) darkencd considerably, changing to a fairly dark red-bram after
sbout nine months exposurce (Fig,64), Crowsfoot chocking covered the whole
surface of Ef=1 ("309" Yacht Varnish) after nine months amd this inoreased
and developed into crowsfoct coracling during the remainder of the trial
(Fig.62)s lieavy flaking of Efel ("Episeal" Varnish) deveivped; this
cummenced at the rouded edges after abaut :ine months and gradually spread
torards the centre of thie panel, After eighteen months, about 75 per cent
of the varnish £ilm had flaked o'f (Fiz.65), Tovards the end of the trial,
only slight flaking of the other three varnishes was recorded, Ef=1 and E{=2
at the rounded edges and E1=3 at the orack in the substrate below the top

securing lole (Fig,64),
8,2.2 Yaoht Varnish K,4929 (Cellon Ltd,)

This material was included in the trial of Service Paint Systems
(Section 4.2,18) and was exposed on teak wood panels far three and a half
years at the arine site (39), The vernish was applied in the UK, as
desoribed in Appemdix E,2, and the pancls were exposed 100 yards fram the
surf line un 901.520

Generally, the varnish showved moderately good resistance to breakdown
in view of the severc conlitions of exposure at the marine site, The most
serious defect to develop on the varnish was chooking; this was oonsider-
able after twolve months md heavy after three ard a half years, Slight
blistering also occourred at stages during the trial and slight flaking was

recarded
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recerdod when the specimen was svithdram, A fair anount o algal growth
vins evident on the surface at ¢ .rtain stages in the triad but it was frec
from 01l biclogiocsl growth at the wid of the trial, Algal and fungel
growths appear sancwhat intermittently at thds site.

$.2.3 Ploture Varnishes (Trisl spongored by the Natdonal Gallery)

Ninc diffurent exporimental Pleturc Varnishes submitted by the
Natlonal Gollory werc exposod umler a perspex cover (tc provide proteotion
fran the rain) for cight montha at the desert site, to assess their
general sultability fur use in daylight=illuminated, hcated pieture
galleries. The varnishes,describoed in Apperdix 8,3, wore applled in the
U.X, te oluminium foil, sand=blastod pglass, and clear glass and were
axposed on 29,12, 56,

On clear glass, three verrdshes voere pore successiul than the othors,
These were (a) Polycyclohexancne vith 10 per cent Sompol, (b) Polymetha~
crylate and (¢) Polyvinylacetatc, On sand=blasted glass, however, to of
these ((a) and (¢)) crazed and cracked. On aluminium, the polymethacryl-
ate varndsh was the most successful but tro othars also showed little
deterioration, These wore Polycyel chexanone sith 10 per oent Linsced
Stand C11 and the same resin with 10 pr ceat Sonpal,

During the first six months, the polymethacrylate resin was for
superdor to all the others, being entirely fre: frem yellowine, orazing,
blistering and flaldng and shovdng only siigat orackdng on sand-blasted
glass, lHarever, after a further two nonths exvosure it appeared to lose
adhesion to cleas glass and wvecled away fran the sRbstrate. The R.240
Silicone Resin had deteriarated most of all after six months, presenting
o dark-bram opague appearance with consilersble blisterding,

The first signs of deterioration ware observel aftcr ten veeks
exposurse when Specimen E3=L4 (instioc witih 5 nmer cent Linseed Cil) shoved
s1ight crazing on the sami=hlastei plass, Specimen E3~2 (R.240 Silicone
Resin) ydloved conadderably amd even darkened to a Lrown cdlour on sande
biasted glasse As this change of colour ias not apparent on the varnish
amlicd to aluminium or clear glass substrates, 1t may be associnted with
some effect of the roughcned surt'ace of the glasse Slight yellowing was
also notod cn L3-k, 7 and 9 {on send-blosted glass) ad on B3~1, 3, &,

5 amd 7 (on clear glass),

After fivo months, the extent of deterlaration of ¢ he varnishes
obviously depended lavgely on the type of substrate usod ani these are
considerod separately balavs

(1) Aluminiw; Speciiens E3=3, &, 7 and 9 had yclloved extensively
and E3=1 armd 6 only siightly. Slight crazing had developed on E3-1,
3, 4, 55 6 and 7 and very siight oracking on 13«5, Blistering was
extensive on E3=1, 2 and 3 ard rather less on 83«4, 7 ard 3, Only
very slight flaldng occurred on Specimen #3=5 (Polycyclohexanone
with 10 per cent Linseod Stand C€il),

(11) Sand~Blasted Glass Cnly tiu specdmens (E3-2 and 5) yellewod
and to only a slight degree, Extensive orazing ocourred on faur of
the specimens (83-1, 2, 3 and 4) am rather less on i#3-6, 7 and 9.
Only one specimen (E3~6) shaved rmch cracking; this defect waa
observed un four others (E3-1, 5, 7 and &) but only to a slight
degree, Hdstering was heavy on I3=1, 2, 3, 4 rud 7 and slight on
E3=5, The only case of flaking -;as on 13«1 viiers it was very slight,

(141) Clcar Glass Considerable yelladig of i3=1, 3, 4 and 7
ocaurred but it vas only slisht on .i3=h, PFowr spechaens (B3-1, 3, 4
and 7) showed extenaive orazing and the Yast also crackald consider-
ably; there was sli it eraching on =1, Onc speciacn (B%=1)
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showed heavy and three othars (E3=2, 3 and 7) slight blistering but no
flaking was obscrved,

The apecimens on aluminium and sand-blasted glass substrates were
withiram af tor six and half months coxposure, Little change in thedir
comition was cvident during the last fow wecks of exposure,

Specimens on clear glass were exposed fur a total period of elght
months, At the time of withdrawal, all specimens with the exception of
E3-8 (Polymethaorylate Resin) had yelloved and, in addition, E3-2 had
developed slight orazing, E3«k, 5 and 6 marked oracking and E3«{, 3 amd 7
slight flaking, The most marked detcrioration during the latter stages of
the trinl was in the case of E3-8 (Polymethaarylate Resin) which was
pecling away in large areas from the substrate,

9%  FNGUS R:SISTLIG PADNTS

9.1 Introduction

The warm, humid cliate of the raineforcst belt of Southern Nigeria
provides conilitions very favourable for fungal and algal growth, Such
grovths, however, although thoy oftem apucar in great profusion on painted
surfaces, are usually mainly superficianl and are easily removed on wiping
writh a demp oloth, causing no damage to the paint £ilms, Nutrient is
mrobably darived from extrancous materials adharing to the surfaces. ilbre
serious cases of fungal attack werc observad in same instances and were
attributed to the fungus Pullularia sp,which appearcd tc penetrate the paint
£ilm from above and produced dark stains on the palnts, This was partiou-
larly unsightly on ihite or light-coloured paints and was not removed on
cleaning the surface (Fig.66), Attack by Pullularis sp.'as cbscrved at both
the toom ard mardine sites, in spite of the intensc sunlight at the latter,
The most serious fungal attack of 2ll, hxvever, rcsulted from fungi, probably
rreacnt an the voad before painting subsequently producing fruiting bodles
vhich burst thraugh the paint £ilm frem bencath, These fungal pustules were,
in almost cvery case, caused by pycnidia of Botryodiplodia thedbromae, which
appeared to be particularly resistant to fungicides,

The cfficlency of a fungus rusisting paint was gonerclly assessed by
exposing it at the jJungle site, mocor Port Bercourt, where algal and fungal
growths were found to develop rapidly. Below are swmarics of the trials
involving such paints and dotails of thoe materizls tusted are given in
Appendix F, Fhotogruphs of sore of the specimens on exposure can be scen
in Figs, 31 to 34

9.2 Individual Trialg
94244 3 Resisting Paints (Janson Nicholscon Group)

The cfficicnoy of various fungus resisting paints was cssessed by
expus! painted wood panels ir a tropiccl Jungle clearing far nineteen
monthd (14). The paint systems (Aprordix Fed) consisted of an aluminium
primer contalidng 15 per cemt oopper naphthenate and a vwhite undercoat
containing organic marourial campcumis. The topcoats included seversl
cumbinations of two pignants, rowr nedia and a range of eight fungicides,
The pednts were applied to Obeche woud panels, 8 inch x 6 iwoh, both at
T.7T.E. and in the U,K,, ad verc oxpused on 12.6,53,

Suparficial algal and fung) grwths developed in varying asmounts on
the surfaces of all the palnted pancls but they vere casily ramoved by
vashing and did not appear to affcot the paint surfuces, This grovth was
slight on panols painted vith aluminium primcar ocnly and on the siz'/a.ight
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zino adde fininhing coat containing no fungieidc (8pecimen F1-19), but
it doveloped to at lenst o moderate degree on all the obther specimens.

Damage to the padnt films was caused by fungl, probably present on
the wood before painting, These produced fruiting budies which durding
development burst through the paint £film from beneath, Such domage was
most sevaroe on panels painted vith primer and wdercoat only (Fig.67).
It appeared to be independent of the prescnce ur concentration of
fungicide; inmdeed, some of the panels which showed no development of
this fungus did not contain fungicidc in the finishing coat (Speoimens
Fle1, 2, ud &),

Panels padnted in tho UK, and sent to Nigerla for exposure behaved
simllarly to those padnted at the ocxposure sitc as regnrds the develop~
ment of superficlal fungel grovths and damnge to the paint film by fungi
doveloping fram the wuod surtace,

Coupper naphthonate dip treatment did not prevent the grovth of
fruiting bodies of tho Botryodiplodia thecbranac on unpainted
Obeche wood pancls (Mg, 68),

The prescemwe of fungiocides in these paints, therefore, appeared
to have no bencficiol valuc as inhibita s of the types of fungal and
algal grosths encountored at the Jungle clearing exposure site,

92,2 Fungus Resisting Points (I,C,I, Ltd.)

To detarmine the efficicncy of five experimental funguseresisting
white gloss paints, painted Gbecshe va.od pancls srere exposed for twelve
months at the Part Harowurt towm sitc amd in the jungle undergrowth
(22). Thne panels (8 inch x 6 inch) were painted as desoribed in
Appendix F.2, somc in the UK. and soue at T,T.L., and were expesed on
17:.4e56. Tcat pancls were also exposed by I,C,I, Ltd, in a troploal
test ohambor at thelr Rescoaroh Stetion at Jealctts Hill in the UK. but
no information is availabl: on this part of the trisl. The canpositicns
of the paints cr the fungloides incorporated in than were not divulged,

Treatent of tho panels with a 2 per ocent aqueocus solution of the
fungicidc "Shirlan A" before painting was incfrective as a preventive
measwre agninst the subsoquent duvelopment of fungal synnamata and of
bButryadipicdia fruiting todles foom thie ved through the padnt £ilm,
There was saae evidence tu sugjest, however, that it might inhibit to
some extent the developrient of pink staining of the paint. The variwus
types of gravth diff'erod in sensitivity to the five paints, n-ne of
vihiich inhibited all types of grarth equally well,  Sume findshes
catrollod oertain grovths fairly well ut nine was genorally successful.

Nonc of the findshes oontrolled tu any satisfactory extent the
devclopment of the dark mould growth on the surface of the paint,
Pinishus '8!, 1C! and 'D' inhibited its devcilopment to n modarate degree
but finishes 'A' and '=* did sc cnly slightly.

Findshes 'A', 'B! and !'D' had no offoot on the development of
pustulcs causod by Botryodiplodia ut the results suggested that these
were partiolly inhibited, Lut not prevented, by findshes 'C* ond 'EY,

Develupment of funga) synnaaata was unaffectod by finishes 'AY,
18! and 'D' but fadrly well cuntrvlled Ly finishes 'C' and 'EY,

Pink steindng of tho pednt was almoat capletely oontrolled by
findishes 'A' ond 'B', fairly wal contrellud by findshos 'C! and 'E!
but unaffected by finish D!,
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At the Junglo urdergrcwth site, superficlel fungal growth was evident
on most of the panels aftur only one month's exposurc, This growth
developed rapidly and soun formed a dark grey contimous ocoating on all
the specimens (Fig,73) but it was genernlly fairly easily removed with a
damp ocloth, Fungal sporing structures doveloped frum the wood substrate
amd burst through the paint films on most of the panels, These structures
consisted of pustules o Botryodiplodis theobromas and Graphium synnemata
which were often fourd to ocour in close association with one another
(Figs,70 amd 71), Small patches of pink to violet staining appeared on
meny of the specimens ard it appeared, on microscoplo exemination, to be
associated with mycelium present on the paint surface,

At the town site, mould growth was much more restricted and there
were only a fow cases in which pustules and synnemata developed. One
falrly severe ocasc is shown in Fig,69, Surface mould growth was far less
Twariant and consisted almost entirely of Pullulards sp. (Fig.72).

Panels painted in the U,K, behaved in a mamner similar to those
painted at T.T... except that the farmer did not develop synneamata to any
great extent,

9.2.3 Nuodex Fungicides in Paints (Trials sponscred by tHnistry of
Supply, Chemical Inspectorate

The fungloidal propurties of three different Nuodex products (Nuodex
Super—Ad=It, Nuodex 321 8S and Phemax 0il Soluble) were assessed by
incorporating each of tham in two different paint systems and exposing
painted mild steel panels in a tropical Jungle for twenty-nine months (18).
Pentachlorophencl was also incorporated in each of the two palnts end
similarly exposed far comparison, The pencls (12 inch x 12 inoh) were
painted in the UK. as showm in Appendix F.3 and oxposed in the clearing
and the umlergroith on 2, 3¢5k

The prescnce or absence of these fungicides in the paints had no
apparent effect on the development of algal and fungal growths Algal
growth developed on all the panels during exposure, being lirst cbserved
after about aix months, After fiftcen months it had formed a contimious
coating over the paint £ilms, Contrary to earlicr experience, this growth
was generally heavier on panels in the undergrowth than on those in the
clearing, iimld growth, always ascoclated with the algal coating, was
fourd on all the specimens in the form of fungal mycelium and mmerous
fungal spores but it was not observed in quantity until the panels had been
exposed far almost two years. In all cascs, the algal amd fungal growths
were suparficial and were readily removed from the paint wrface with a
damp oloth,

Deterioration of the paint filns was greater in the Jungle clearing
than in the umlergrovth and greatar with the Primer and General Servios
Finishing Paint. At both sites, mmerous small blisters developed which
wvere more extensive on panels containing "Nuodex Supear-Ad-It" as fungloide,

9¢2.4 FPungicidal Paints (Trial sponsored by .dnistry of Supnly,
Chemica) Inapectorate

The reviocus trial (Scotion 9.2,3) gave inconclusive resilts probably
because tho paints were applied exclusively to a mild steel substrate,
A further trial (28) was arranged to compare the effectiweness of o of
the fungioides (Nuodex Supar-Ad-It wml pentachlorcphwncl, the famar in a
highar ooncentration than before) incorpornted in three differcent paint
systems (based on alkyd resin, chlorinoted rubber amd linsecd oil
respeotivaly)s The paints were applied in the UK, to mild steel (12 inch
x 12 inoh) and Western Rud Cedar panels (12 inoh x 6 inoh), as desoribed in
Appendix P.L, and exposed for fiftecn months in the Jungle undexrgrowth.
Exposure took place on 3,12,56.
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Devealopment of fungal grovth was initially more rapdd on panels withe
out hcadoover but at the end of the trial there was little difference
between the two types of exposurs, Fungal growvth was more prolific on
paints spplied to mild stcel than on the same paints applied to Western
Red Cedar. This is wmsual, since a wooden substrato is generally
regarded as being a possible scurce of mtriment for fungal growths,

The explanation may be that this particuler timbur possesses fungleidal
properties (42).

Growth was heaviest on the linseed oil basod paint; 1t was equally
extensive but not so heavy on the alkyd material, Very little growth
developed on the chlorinatod rubber paint but the metal panels coated
with this material shovod extensive deteriaration in the farm of loss of
gloss, blistering and rusting; no blistering was cbscrved aon this
paint vhen applied to wood,

"Super-Ad-It" fungiocide strongly inhibited fungal growta during
the first four months but, thereafter, the cffect steadily diminished
until, at the end of the trial, it wvas vury slight, Pentachlorophenol
had only a very slight inhibiting cffoot on the onset and development of
fungal growth, This may be attributable to a rapid loss of the material
by sublimation in the higher anbient temperatures of the tropics.

Although breakdovm of the linsced ofl and alkyd caint systams was
far less severc thon that of the chlorinated rubber, the two farmer
systems, cspeciclly those¢ cantaining pentachlarophencl, showed some
blistering and rusting on tihc 1dld stecl pancls and thare was a
oonsiderable amwunt of chocking and oracking on some of the linsced odl
paint specimens on mild stcel, The alkyd base point on mild steel retained
its gless for a longer period than any other cambination of paint systam
and substrate.

9.2.5 Fungicidal Poadnts (Goodlass Jall »nd Co. Ltd,)

This trial (34) was designed 4o nssess the fungus resisting oharace
turistios o two paints ocontaining, as a fungloide, the mercury salt of
a long chain fatty acid. ierantd and Obeohe wood pancls (12 inch x
6 inon) were painted in the UK. as sno/m in Appendix P.5, and were
axposed (on 21,3,57) for sixteen months in the junglc clearing.

Bidlogical grovth began to develop within thrve months of exposure,
The general pattern sos the development of a daric £3lm of superficial
fungal growth intersversed \dth btlack spots due to olumps of chlamydo=
gpores of Pullularia sp, It wos rathwer heevier on the paints rontaining
no fungicide and heavicr on the cream thon on the carreponding green
paints. Pycnddia of the fungus Botxryodiplodia thoecbramac developed on
the Oboche pancls pailnted with systeus containing no fungicide and burst
through from the wood substrate, causing mimite dark blisters on the
paint £ilm and subsequent £laldng of the nadnt at these spots (Fig.74).
Apart fran this, therc wvas no physical breakdom of the paints, In
addition to the dark fungal growth, scattered green and grey patches of
algae 2lso devilopod,

The rresence of this fungicidc in paints, therofare, sppears to
inhibit but not prevent supcrficial fungal grovth, Tacre were
indications that it might be cffective in inhibiting the more destruce
tive fungus Botyvodiplodla thoobrampe vhick appears to have a high
Lwnnity to most fungloldes, Thus, o specilinen cuntaining the fungi=
cide under tcat showed ary hrcakdowvn of the film as a result of
pustules caused by Dotryodiplodla theobrage ut, on the other hond,
none of the grean paints on EKaanti swod, whethwr conteining fungloide
ar not, were affectald,
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9¢2,6 Fungioidal Paints (Jenson and Nicholson Group)

Five paints each containing a different funglclide, the nature of which
was not disclosed, were exposed on wood panels for tiventy months in the
Jungle clearing (36). The paints were applied at T,T.E., as desoribed in
Appendix F,.6, to Obeche panels 8 inch x 6 inch. Some of the panels were
pretreated by brushing with a 2 per cent aqueous solution of "Santobrite”.
Exposure tock place on 22,11,56.

None of the fungicidal paints was effective in inhibiting fungal
grovrth, Aftcr three months all the panels appeared very dirty as a result
of mould growth and vegetable debris adhering to the surface, The mould
was dork green in colour and was spread over small areas, It consisted of
colondes of Cladosporiwm which eppeared generally to be growing on surface
contaminents., There were, however, discrete colondes not asscclated with
sush possible sources of mutrient, The groirth was only superficial at this
stage and could easily be removed with a damp cloth,

After nine months exposure, the mould grosth was extensive and formed
a continuous coating over the surfaces of the panels, Finish "DF" appeared
to be slightly superior to the other as far as inhibition of the grovth
was concerned, At thls stage, the fungsl growvth was not easily removed
with a damp oloth and the paint filns were stained.

The panecls pretreated with a 2 per cent aqueous solution of "Santobrite"
showed cracking of the paint film after cleven months exposure, Thare was
also very slight cracking af ter nincteen months on most of the panels
without "Santobrite® pretreatment, At the emd of the trial the pretreated
panels were in the same cormdition as the painted untreated panels.

No ohalking, checking, flaking ar blistering developed on any of the
pnnels.

10, FUINGICIDAL, VARNISHES A'ID LACQUERS
10,1 Introduction

Three trdals invelving the exposure of fungleidal varniches and lacquers
werc carried cut, The types of varnishes testei are listed in Appenmiix G,

10,2 Individual Trials

10.2.1 Nuodex Fungicides in Varnishes (Trial svonsared by Minis of
Su Chemical Inspectorate

This was part of the trial of 'Nuodex Fungicides in Paints' (soce
Section 9.2.3), The same f our fungicides (Nuodex Super-Ad-It, Nuodex
324.88, Phemox (il Soluble and Pentachlorophencl) were incorporated in
varnish to specification TS.188, and the varnishes were exposeil on mild
steel panels for twenty-nine months in ¢ tropleal Jungle (18). The
peroentages of funglcide added arc shosm in Appendix G.1. The varnishes
vere appliod in the UK, and were exposed in the olearing and the under~
growth on 243¢ 54

Algal gravth developed an all the spooimens but it wos less heavy on
the varnished than on the painted panels (Sectdon 9.2.3.)e Like the
lattar, grovth was heaviar on the panels oposed in the undergrowvth than
on those in the cleardngs The growths were all superficial and were
readily ranoved from the surfaces with a damp cloths Algal growth first
appearcd on the pancls af tor six months exposure in the foarm of groen and
grey oclonies. At the end of the trindl, nould grovth was begimning to
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appear on all the specimens and 1t appesred to be associated with the
algal coating,

The prescnce or abaace ¢f fungicides in the varnish had no
apparent effect on the development of algal ard fungal growth on the
specimenas,

Rusting of the panels startol to develop dwuring the early stages of
the trlal and gradually inoreased in soverdty until, after treniy=-idne
months, 70«99 per cent of the surface aress in the clearing and L0-90
per cent in the wdergrowth had rusted, The panels oontalning no
fungicide axd those vwith pentachlorophensl were the moat affected ard
those with Iuodex 'Supor-Ade-It! least affoected in this respect at both
sites,

10.2,2 Pungicidal Varnishos (Trial sponsored by linistry of Sunply,
Chaniocal Ingpectorate)

This was part of the trdel an fungicidal paints desoribed in
Seotdon 9.2.4. Thoe effectiveness of the two fungloides, Nuodex
Supar=Ad-It amd pentachlorophencl, was compared when Innarporated into
varnish to specification 7.5,183 (28). The Supar=-Ad-It was in a higher
cancentration thon previcusly (sce Scetlcn 10,2.1); details are given in
Appardix G,2, The varnishes werc amplied in the U,X, to hard aluminium

anels (12 inch x 12 inch) wid vore cxrosed in the Jungle undergrowth
on 3,12,56) for fifteen months,

All spoolincns, both with and without fungioide, rcmained free fram
algal and fungal grovths tiwoughout the trinl, except for mimute traces
of calourless myoelium vhich verc not readily detected by unaided vision.
Therce was no physical dctericration of the varnish films,

10.2,3 Fungiocidal Iacquers (Brondram Bros, and Co. Ltd, )

Tvo fungloidal Jaoquers (Tacquers 'B' and !C'), containing PCid
(parachlormetaxylenol) end "Capen" respectively, were wposed to hot,
hamid olinatio conditions for up to ton months to assess thdr effectives
ness in preventing fungal growth (29). Vernish, Speclal, Fungleidal, to
Speoification T.S,191B was usod as a comparative standard,

The lacquers amd varnish werc applied at 7.T.D., as desoribed in
Appemiix G.3, to Nigerian ildogany Plypcood and Obeche panels, The panels
were exposcd at the basc depot starc on 26.3.57 and in the Jurglo clearing
a 27.3.57. Thosc at the lattor vare vdthirwm after five mor+hs but ot
the basc depot they werc left for ton months,

Nadthar of the Hiw lacquers was cf'fective fur internal or external
application, They did not appear tc have any fungus inhibiting proper-
tles and were grectly inferdor to the fungicidal varrdsh formlsted to
specifioatlon 7.5.191B,

In the base depot store, the gloss of the o laocquiurs 'B' and 'C!
appearad patohy after tvo weeks rrdbaply due to nycelial growth of the
fungus Perdcillium sp, The patches spread and after three to four
months visible whitc fungal colondes appearcd (Figure 75 shows the
conditions of the panels after six month:) and the gloss was very poar,
After ten months, both lacquors had lost 221 their gloss apart from
small traces ad bore modarntely heavy fungal grovtile Lacquer C s
worse than Laoquer B in this respect. The control finish (Varnish to
T.3.1918) was supardor to the laoquers in gloss retcntlon and
resistanmse to fungal grarsh, It shuvel patchiness after four months
but there vas no visibic fungal grovth until after ten months exposure,
and then 1t vama only slight, On the untrcatod wool contrel panel,
nmould grorth lnoreasod fron the first tio wucks exposure and soen
booame heavy.
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In the Jungle clearing, both T.aoquars 'B' amd 'C! had a oonsiderable
coating of mould growth vithin three wecks of exposure, while the control
varnish was practlcally mould-free, Aftor threce months, only a trace of
gloss remainod on the laocquers while the control varnish was still good
in thls respeot. At this stngs, the latter was still free from mould
grovth, except for a few black perithocia towards the bottom of the
panels, Aftcr five months, the Lacquers 'B! and !'C!' had completely
disappcared from the faces of the panels vhich had been exposed to light
snd the surfaces of the panels had a coating of mould growth (mostly
Botryodiplodin thecbramne) and a fair amount of algal growth, A trace of
lacquer remained on the sheltered sides which carried heavy fungal growth,
rather more on Laoquer !'C' than on 'B!, Havever, on the control varnish,
a fodr amount of varnish still remained, although Botryodiplodia thecbramae
wos growing through the £31m amd appearing as mimte black particles,
Aport from this and a little algnl grorth on the upper edge, the control
varnish was still fairly cdlean and in reasonably good oundition,

11, AITI-FOULING PAINT:
111 Introduction

Marine fouling, especially of ships' hmlls, is a major problem in
tropical watars, It causes damoge to painte applicd far the protoction of
the metal agalnst corroslon, rcduces the spced and inoreases the fuel consump=
tion of ocecanegolng ahips and is usually extraacly difficult to rcmove,
Paints for ships! lmlls, therefore, require, in addition to good ontle
sorrosive properties, the charaoterdstio of proventing or at least inhibiting
the growth of marine organisms, Toxic agents, such as ouprous and moeroury
caapownds, arc usually mixod in with the pigments., The effoctivencss of
these capounds 13 undoubtedly assocliated viith the rate of leaching, so as to
uaintain the toxdo agmt at the swface, This leaching effect 1imits the
offcotive 1ifc of each application. Metallic copper powder has uhe disad-
vantage of possible galvonic action vith the metnl of the lll leading to an
acocleratad ratc of carresion,

Four trials on anti-fouling paints were carried cut and Apperdix H
contains o 1ist of the matardals tested.

11.2 Results

11,2,1 Anti=Fouling Anti~Terodo Paint (Red Hand Composicions Go,)

The effeetivencsa of a copper~conteining paint as an anti=fouling
ond mti-toredy (seo Scotlon 12.2,1) agent was assessod by total and
partinl irmersion of paintod Lagos llahcgany pancls (12 inch x 6 inch) in
the Bormy River, Port Harcourt for four months and fall immersion at the
Opobo imnorsion site for eight months (9), The paint was applied at T.T.E.
as desoribed in Appeniix H,1, and the penels werc wposed at Opobo on
2.10053 amd in the Bomw River on 23-6.530

The palnt delayud the onset of fouling to a amall degree but it was
not very cffective as an anti=failing agent,

At the Bomny River Imersion site, fouling o«f the penels, both in the
wind/water zone and fully immcrsed, oomienced after only two months
oxposure, while unpainted wvwood control panels fuuled after three weeks,
Subsequant fouling of both padnted and unpadnted pancls inoreased
rapid.ly (HSQ-,!'J)-

At tho Opobo Imarsion sitc, there was no fouling of elthear the
painted ar unpainted pancls after cight months exposure,
/11.2,2
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11.2,2 Anti-Fouling Point Systems (ited Hand Compositions Co, )

Six different anti-fouling systens (see Appendix 1,2) on heavy gauge
steel panels ware evaluated by partial Liumersion in the Bonny River, Port
Harcourt far nine montis (17), The panals, 18 inch x 11 inch, were
neinted in the UK, and irmcrsed on 14.4.54.

None of the systems appcared to be very effective as antl-fouling
agents, After thrce months exposure, oll the paint finishes were in good
condition, with the exccption of system H2-4 (Zinc Chramate and Green
Anti~Fouling Paint) which showed slight oracking, but considersble
quantities of slimy fouling mechaniams tcgether with a few barnacles lied
settled on all the pancls. Af'ter six months, all specimens were heavlly
covered with theso organdsms, meking examination of the palnt surfaces
impossible, Little change in tue amount o marine growths ocourred up
to nine months and soan after this the speclimens were lost,

11.2.3 Admiralty Experimental Anti-Fouling Paints ‘Trial sponsored by
the Admiralty Cuentral Duckyard Labaratory

Fourteen Admralty enti=fouling paints (see Appendix I1.3) were
exposed from a raft in the Bonny River, Part Harcowrt for fifteen months
to assess their resistancc to fouling under tropical conditions (25). The
paints were applied to mild steel panels, 10 inch x 6 inch, at T.T.L, and
were exposod on 17,.10.56,

All the paints fouled, the best (45P=131 Rosin/Aroclor pigmented
with cuprous oxide) lasting for sbout sixty weeks., Four (44P, 161P, 161P
Jiodified and U,S.N, Spec.121) werc effective for fifty to fifty-four
weeks aml four (Iy3/5, L4P iHodified, 3604P und I/3/2) for between sixteen
and thirty-two wecks, The remaining five fouled less than four veeks
after immarsion,

Heavy chalking occurred on paints 4P hodified, Iy3/2 and I/3/5 and
slight chalking on 45P .iodificd, 1012 Modified, 44P and 45P. The
raminder showed no chalking thrcughout thie trial,

Severe cracking was rucorded on five paints (359, 360P, L/3/5,
364F and 363P) after thirty-scven to fifty-four weeks immersion, On the
reuainder of the specimens, no cracking ocowrred, exocpt possibly in the
casc of paints L5P anl! I¥3/2 vhore it wms noted a* one inspecticn only but
subsequently disavpearad,

No abrmial blistering occurred on any of the maints, Fine and
nodium blisterin; covering 10 por cent of the swface arca was noted on all
spooimens of ter about fifty wocks dimersion, oxcept fur the U,.S.N,
Spec.121 paint far which it was not recorded wntil at least sixty weeks
af ter exposure,

Generally, there was little flaking of the paints, The greatest
loss of anti=fouling puint “ias due to chalking and consequent thinning of
the paint £ilm, but further loss of the anti-fouling (amd anti-corrcsive)
Tilm was caused by the cutting action of the growing barnacle shells.

Rusting, spart fram that at pancl odges, was associated almost
entircly «ith damage to the paint £ilm brought sbout by the rro.th of
barnacle siclls, In thic case of 45P llodified, a few large barnacles had
out through the paint film causing pitting ond rusting of the pandl
after farti=seven wedka oxdcsures On the panels conted with 359p,
barnacles had aut through th: paint £ilm after thirty-seven wecks oumsing
some floking of the anti-fouling paint and rust wherc the anti=ccxrosive
paint also was damaged. At the and of the trial, rusting and pitiing
ware bad at the arcas of barmaele duvage, Rusting and rliting of the
pancls coated vith paints 3(0P, 363F ani 364P were extensive and these
dd'vets were generally asscociatod wAth barnaole damage to the paint f£ilms,
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The anti=fouling performance of the paints was in the order showm in
Table 12, belav:

TABLE 12
Effective Lives of Admiralty Experimental Anti-Fouling Peints
e RiTir Cnereca ot e Bomy fiver Site
; 1;;;21; ! Effeotive Anti-fouling Life (Weeks) i
| usp 0 - 765 ésee Fig.??} *
| P . 50 = 5k see Fig. 77 :
161P (Mod, ) ! 50 - 54 !
© U,S8.N, Spec,i21 ! 50 (see Mg,78) i
; 161P 3 3 - 54 !
| /35 s 32 ’
boouaP (uod,) b 32-  37(8) |
. 364P ! 24 ,
Looy/2 [ 18- 2
{  Pocoptlc : 4 ]
. 45P (Mod, ) ! L ;
3592 . 4 ¢
360P 4 ]
4 (see l"‘ig.78) !

' 363pP

NOTES: 1, Vhere two figures are given for the anti-
fouling life, the second figure refers to the
lover pancl of the duplicate specimens
Lmmarsed,

2. Paint WP (lodified) fouled after eight weecks
but subsequently cleaned and fouled again
al'ter 32/37 wecks.

11.2,4 Experimental Anti-Foulins Composjitions (I.C,I, L#d,)

Twelve experimental anti=-fouling paints based on plasticised rosin
and cuprous axide (sce Appendix H.4) were exvosod from a raft in the Somny
River at Part Harowurt foar twenty-sevun weeks (26), The paints were
applé.cg. at T.T.E. to "Tufnol" poncls, 4 inch x 4 inch, and were expoaed
on 26,8,57.

Crackdng of the paint film ocowrrod on only a few specimens, viz, on
tiro panels of H-9 (plasticised rosin with 60 per cent currous oxide)
thotho first four wecks and on two pancls of Hi=10 (plasticised rosin
with 40 per occnt cupraus axde and 1 per cent D,D.T.) during the firat
trelve weeks of exposure, i'hen fauling began to develop, however, cracking
was no longer visible amd was not rcoorded in the latter stoges of the
trial, All paints became mare or less heavily fouled after twenty-six weeks
vith the exception of Hi~11 amd J4=12 (plasticisod rosin vith 50 per cent
oupraus oxide and 2 per cent merowy oxide) which ware anly slightly anmd
Hi~6 and H4~7 (plasticised rosin vith 40 per cont cuprous oxide and 1.5 per
oent mercury oxlde) vhich vere only moderately fouled, 1i4-12 was the beat
and Himh (rosin/oi) vith 30 per cent suprous oxide) the worst as regards
fouling, Figuroa 79 and 81 show the condition of the panels af ter trenty-
six weeks Lmeraion,
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11.3 Conclusions

The anti-fouling anti-tcredo copper paint menufactured by the Red Hard
Compositions Co, ddlayod the onset of fouling but did not prevent fairly
heavy incruntaticns after four months exposure. This materdal was concluded
to have low anti=fouldng propertics, The six pednt systans tested in the
socond trial of Red Hand Compositions ware similarly low in anti=fouling
properties buing heavily covered with marine argamdsms af ter six months
exposure,

Of the I.C,I. exparimental anti~fouling paints, the twu most offective
contained 2 ner cent of mercury oxide in addition to 50 per cent of cuprous
oxide amd tvo more which were only moderatcly fouled contained 1,5 per cent
nereury oxide in addition to 40 per cent of ouprous oxide, The addition of
a small proportion of mercury axlde to cunrous oxlde, therefore, secams to
be bencficial in increasing the anti~fouling properties of these paints,
Horever, from the conditdon of the panels cuated with t hese I,C.i., cumposie
tions it appeared that nome of the paints would have retained their
effectiveness for much longer thon twenty-seven wecks,

The Admiralty anti-fouling paint 45P containdrg 1:1 Rosin/Arcclor
plgmanted with cuprous axide wvas the most effective anti-fouling paint
t%tal a.t TaToLlo

12, LTI-TERIDO PAINTS
12.1 Inirouduction

The ravages o shipwamy and gribble on the mull: o cances, small
lawshes, vooden plars and vuater-transported timber has f'r long been a
nattar of great comcern on the West Coast of Africa. Attack by shipworm can
be Lmediately &istinguishud by the white shelly lining to the borings which
may have a length of un to six feet and vhich never intersest, Gribble
narnnlly only burrow to a dopta of helf an dieh cr oven less, The borings,
hairever, ore so close together that the cuter layer of the timber is
eventually cntirely ranoved, thoereby exposing a naw layer to attack. Both
typus of orgonism may ocour together and they can attack timber as high as
midwey between tidamerks or dovn te a depth of several lundced fathams (41),
the actunl lindts varying with the soecles, Saac species require high
sadlinity vihlle others can swvive in fresh mter ar ¢ven in air for a woeck ar
morg, liddy wetcr or water contaminatod with samze 1s usually fr:¢ from
these organdsms (41). Teredo larvac are said to svim dowmvards ssray from
streng light but to remain in a ddin 1ight or even to migrate into an area o
dlm light from darkness. Consequently they temd to colleot at an optdntua
light denslty and, in the zcne of this intensity, attack will be greatest.
The procise depth of this zone vill depend on the amount of suspended
matter, the clearar the water the decper being the zone of moximum attack,
In the absance of definitc infamatlon on the actual light intensity at
vhich larvae tend to collect, exposure panels far asssessing teredo attack
at the T,T.E. sites were placed generally at a depth of approximately two
feet below tie swrface of the water, The species of shipwarms occurring at
Part Harocourt is reforrable to the germs Bankia., Taredo species in the
strict blologload sensc are not found there but are abundant nearer the
cpen Soa.

Mot types of tluber are liable to atlack by shipwoarm, the depree of
#usoeptibllity depanding t¢ some extent on the hardness of the t3abor,
Lagos mahogany amd ycllar pinc, for exauple, are knom to be particularly
susceptible to Suredo attack and pancls o these msterials ware used in
rinds at T.T.E. to assess the antieteredo propertles of paints, For
supporting the pancla undor the surface o' the water, cither steel or ircko
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frames were emnloyed, the latter being a timber which has shown a fair
reasistence to teredo attack,

The characteristic of a paint required to provide resistamce to attack
by teredo has not been definitely cstablished, In particular, it iz thought
that a vary durable rather than a toxio paint £ilm mey be the answer to
rrotectlon against teredo attack, Anti-teredo action may be :nainly mechanical
in character, Far axamp}c, samples of timber examined in the UK. suggested
that ordinary Adriralty Groy Paint proteots agalnst teredo, and attack
cammences vhen the paint film fails as a result of abrasion, flaking or
oracking, thercby exposing the bare wood, The teredo larvae enter through
oracks on the exposed areas which need only be mimute, In teating alleged
taxlo antl=tcoredo paints, therefore, the provision of a secoml control coated
vith a goal protective (non=-taxic) paint in sddition to an unpainted bare
wood control is desirable (47).

Two trials were carried out involving the exposure of antieteredo paints
ard a list of the materials tested is given in Appordix I.

12.2 Results

12,2,1 Anti-Fouling Anti-Teredo Copper Paint (Red Hand Camposjitions Co.)

This was the same material as desoribed in Seotion 11.2.1 (see
Apperdix H,1), Its effectivencss as an anti-tcredo coating was assessed
by total and partial immcrsion of palnted wood panels in the Banny River,
Part Harcourt for four months and full immersion at the Opobo site fur
eight months (9), The pnint vas applied to Lagos Mahogany panels, 12 inch
x 6 imch, at T.T.E, and the panels were imersed at Opobo on 2,453 and in
the Bonny River on 23,6.53,

After four months in the Bonny River, therc was no tarodo attack on
the painted pancls, although the unpainted wood control panels had
suwtained severe damage (Fig,82),

After eigiht months exposure under water at Opobo, there was no teredo
attack on elther paintcd ar umpalnted panels; the latter, however, had
been attackal by gribble,

12,2.2 7 erincent ti~Terodo Trial s ed
Con L ar

Eight Admirelty undervater paints (sce Appendix I) were tested as
protectlives sgalnst shipworm attack on yellov pine panel: exposed from a
raft in the Bany River, Part Harcourt for sixteen months (25), Five of
these paints were primarily devised as antiefouling oompositions for use
on steel (see Sectdon 12,2.3) ard the remaining three were experimental
paints contalning ground glass dovised as anti-teredo protectives, The
paints were applied at T,T.E. tc yellow pine panels, 10 inch x 6 inch, and
were immersed on 17.10.56, All the paints had settled to same extent and
difficulty was experienced in stirring them befare application, The
ground glass compositions CPE/381/55 ami CPP/382/55 were particularly bad
in this respect,

After sixty-seven wecks, no teredo attack hed developed on panels
painted with faur of the campoeitions viz. 45P, U.S.N. Spec,121, Pocoptic
and CPP/383/55 (ground glass fammulation), There was only slight attack
on panels ooated with 44P, and Pamaxr, Panels coated with the remal.

o compositions, CPE/381/55 and CPP/382/55 (ground glass farmlatdons),
were heavily attacked, Al] attack ocourred initially at areas of exposed
wood resulting from poar adhesion of the antiwteredo paint and breakdown
of the expcsed undercoat, There was no evidenoe of shipwrorms boxring
thraugh intact paint to reach the wood,
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Detalls of the comlition of tho puints are as follows

I=1 (Tyve 44P) The paint vos solft and chalking and tanded to serub
off on cleaning, Thare van a sadl amount of flakdng to the bore
wood at the shaxp edpos of the punclo.

I=2 (Type .’t"wl’) The wood was salwrated with water ard the grain
was showing but no bare wood was visible, Some point was removed
on cleaning the pancls,

I-3 (Paint to U,S.N. Specyi21) The puint film was intact and the
wood was dry, There was no cracking or fleking (Fig.83).

I-k (Pocoptde) The topcoats were cracked and there vas alight
flaoking near the pancl edges but no bare wood was showing.

I=5 (G-)iafmd Glass formlation)  Bad adhesion of the findshing
coats to the umdercoat resulted in the loss of the famer during
the carly stages of the trial, Aftcr exposure, the undercoat was
badly warn and damaged and areas of bare wood werc vislble

(Fig. 810-)-

I-6_(Ground Glass formilation) There was considerable flaking of
the topcoat but the undcercont was intact except for small marginal
areas.

I~7 (Grouni Glass forimlation) There was slight barnacle damage
to the topocat but the wdarcoat “ras Intact ud no bare wood was
visible,

I-8 (Pomar) The prdnt was in good cundition. There was, however,
slight tarmncle damage but tids did not extond te the woad.

12,3 Conclusions

The Rad lland Compositions Co. snti=foulding, Antieteredo Copper Paint
shovel resistanoe to teredo attack in the creck waters at Port Harcourt
erd to atiack by gribble at Opcbo foar at least cight months, The trdal,
havever, shald have been centiruad longer to detwrmine the maodmun period
or resistuce.

In the triad of AL Iraliy unlemmbor pudnts, attack by shipworus
ocowrryed in all eascs at sreas vhere the wood had been oxposed by loos o
breakdown of the paint films. Thore was no evilicenec te shor thot the
organisms tnd bured through the intact paiat r'ilm to rench the woods The
most axtenaive damage occurred to ti.ese pancls on which the palnts failed
4o adhcre to the wod, Four paints successfully prevented attack for
sixty-soven wecks, Threc of thum = U,S,N, Spec.121, 45P anl Pocontic =
were primarily devisod as anti-fouling conposciiians wumd the fourth, an
cxperimental graund glass composition (CPP/383/55), was forrlated for
snti=toredo evaluation only., O the threee anti-fouling paints, U.S.N.
Spoc, 121 and 45P showued a high toxicity to marine growths while Pocoptic
wvos virtually worthless in this ruospect,

13, CQTOSITION PROSHBVATIVE ON FAINTS

13.1 Zntrodiction

A series of trials vns indtintal by the War Office in 1943 vith the
obJeot of inldbiting corrosicn of ncdal amwmnition doxes podnted with
wartime padnt. {ne such t1icd s condoecled by LDJDG0WGS., Yast Afilea
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Command at the Ordnance Depot, Tiagos, vhere ammunition boxes were sprayed
with Composition Preservative to C,S.1663F and exposod for six menths in a
staxdard army storc with a conorete floor, T.T.l. collabarated in this
trial by exposing painted panels with and vithout preservative coatdngs to
various climatic comiitions for pcriods of up to eight months to determine
whether the caomposition had any deleteriocus effect on the palnts and to
evalunte its corrosion-inhibiting effoct under the mure severe conditions
at the outdowr exposurc sites (1).

Tvo different smmunition paints each vdith awl without a coating of the
preservative were exposed on pancls supoorted on stands at an angle of 45°
tu the horizontal (scc Appondix J and Table 13). At the Jungle site, the
stand was placed inside an opcnesided shed to give protection from rain and
tree drippings and, ot the marinc site, the stand was placed under a high
cover to provide protection fram rain and, ot the same time, allow a fair
amount of acoess tuv sunlight,

TAHLE 13
Composition Prescrvative on Paints

)

iDuration of -

. Preparaticn . g e - Date .

; Substrate ! of Specimens Exposure Sites Exposed :l Ia;pog:uh:-e; ‘
' M1 stecl ' Paintod in UK. -+ (1) Jungle | 27.8.48 @ 8 ;
i poncls , Cumposition L Site | ! :
| 12 ich x Prosarvative o (41) Nardne: | 21,948 7 ;
i 12 inch ! applicd by ; 200 yd ' ‘
‘ ¢ cxposure sites ¢
b e e e e o e Lo ;
. Painted y Boxes sprayed (i11) Ordnance : 8.10.48 | 6 :
| Ammundtion | with Camposition Depot, | : i
© Boxes Preservative ot | Lagos ; ! ;
‘ . Ordnance Depot, i \ :
‘ " Lagos !

) ‘

e et e e - ey s ma am e e - ... - ‘

13,2 Results

At the Jungle slte, rusting of the whitc painted panels, both
untroated and coated with the presarvative camposition (specimens J-1 and 2),
commencod af tor about cight woecks wmposure but progressed much more rapidly
on the untreatod pandl (J=2). Aftcr six months, about 75 per ocent of the
surfooe of the latter had rusted while only 10 per cent of the treated pancl
(J=1) was affocted, On thc brom=-psinted pancls (J3 and 4), blistering amd
rusting at the blistarod arcas oummcncod of ter ebout five months on the
treatad poncl (J=3) and aftar six months on the untreatod panel (J=4). Aftar
cight months, about 45 pur cent of the surface of the untreated pancl and
35 per cent of the treated pancl was oaffected by rusting, At this stage, the
surfaccs of both the treated and untreated painted panels were evenly covered
vith amall blisters, Only the brome-paintod specimens supported mould
growth and 1t was gonerally only slight, It first nppeared on the treated
pandl (J=3) oftur three wecks and on the untrcated sample (S=ii) after eleven
weeks and, throughwut the trial, the formor was more affocted than the latter,

At the marince site, after only four wecks exposure, rust spots appeared
on all the pancla and, in the ons¢ of thew hdte-paintud specimens, 90 per
oent of the surface of the treated amd only 15 per cent of the untreated
panel was affootod at thls stage. Rusting inoressed progressivaly thercafter
untll, at the ocnd of the trisl, most of the surface of both treated and
untreated vhite ponels hnd rustad and the rauaining paint was heavily rust-
stolned., In the casc of the brum-painted pancls, thc untreated panel was

morc
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more affected by rusting after fuw weeka, an area of the centre of the
panel having rust gpots wlth pitting corrosion in the centwe of each
spot. At the emd of the tial, the vhole swrface of both treated and
untruated browi panels hod rusted completsly and no paint was visible.

In the Ordnance Dejot at Logosz, the ammunition boxes sprayed with the
mreservative composition dil not ghow any rusting afver six months
exposure, However, the treated surfaces did not dry properly and, exoept
forr maell patches on the ectcrior of the boxes, they remained olly to the
touch during the six months exposure period.

13.3 Conclusions

The results cbtalned from tais trial wore not very conclusive,

The preservative composition appeared to have little or no effect in
delaying the onset of rusting at the outdoar exposure sites, In the case
of the roim stoving paint, it had a 3light effect in reducing the
subsequent extent of rusting, Very conflicting results, however, were
cbtained with the white air~drying palnt; umler hot humid jungle condd-
tions, the preservative reduced considerably the extent of rusting whereas,
at the marine site, it had an accelerating effect on the corrosion of the
underlying metul, It is not clemr vhether this was due to the airborme
salt or to the more intense sunlight at this site, The presesvative also
scened to encourage the groavrth o fungd,

Undar canditions of gwod tropicnl stornge in the Ordnance Depot at
Lagos, the presarvative had o definite inhibiting effect on the corrosion
of painted steel armunition boxes but it remaived soft and 'odly' for at
least six months, resulting in difficultics in hamlling the articles amd
poszible contamination of the contunts of the boxes and ad jacent stares,

14e STMAGH CF PATITS TN TiL TROPICS
1t.1 Introduction

The effect of trepicad storage o various Sosvice padnts mafactured
by Cellon Ibi, was assessoi by stariag tiium 2n the basc devot ot Port
Harcourt far six months and rotorning them to the sponscrs of the trial
for ecamination (5)s ALl the mterials wars contalned in 4oz metal oans
vith the exception of the Caxrux Reducer (Specimen Ke2) which .as ina
glass bottls, This storpge trial vas run in coudwnotion with an exposure
trial on Service paint sysiuns at the navine ritc, similar materials being
irvolved in each casc (sec Scotdon 4,2,18 and Appendix A.16). A list of
the paints testad for storage stability is given in Appomiix K, The trial
was started on 5.11,52, ad i cans were returnd unopated to the UK,
on 6.5,53.

The robustnicss amd sultobilify under tropical conditions of tio types
of fiveegallon mctal drums were asscsced at various exposure sites (4). .
The Govermment patiern with a three=inch Farwvig nock was campared with an
cxperimental pattcern based on B,S,S5,814, having a screw can instead of
the normal press-£it cap., The experdmental pattarn was secoameniud by
the Joint Non=trarlike Stcres Staningdlisation Sub=Camittce denllng with
Draas and MNetal Camtalacrs for the Packnglng of Sarvice Palats, ete.,
and the objeot was to teat n send which cauld be roerade afber rumovel
of some of the contents tins alltvdrns the rosidual matari-d tc de
returncd to store, Table 14 iindicates the scope of tice trinld,
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TALS

Druws for Packaping of Scrvice Paint

tomasmi s e e s e - e - “ mme e eae R S o ..E
' Type A. Govermient | (1) Jungle ;Exposod to sun ;22.12.51I 9

: : iDuration of |
i . Cond De .

Specimens Exposed Exposure Site } COE x;'zi'::: of o tgsofe.; .tzjﬁposurc): 1
- ' ’L'm:p ur onths !

i
}
i

approved pattem 5= Clearing :and rain
gallon drum with kom0 e o -

3 inch Parwig nock ' (44) Jungle \Drums covered ' 5.11.51 11
{

(press fit cap) ' Undergrowth!with tarpoulin .
; ;to 1imit ;
s .clrceulation ; ,
. 'of air ‘ :
Type B, Ixperimental (111) larine Exposod to sun, 12.12,51. 13
vattorn 5-gallon ;rain and high | |
drum basod on B.3,S. -atmospherio ' !
814 with scrowmcap ‘salinity : :

(iv) Marinc ;Scrcened fram 12.12.51. 13
'ddrect sunlight ’
‘ard rain '
(v) Desert Exposed to
1 .direct sun ‘ i
‘and rein :

¢ (vi) Desert -Screened from : 6.11.51, 9

‘dircct sun
ad rain

The drums were filled with paint in the UK, ond sent to Nigeria by
seca, Aftcer the indtinl examination at T.T.E., Part Haroourt, they were
transportod to the various exposure sites by lorry, the Journmey to the

marine site roquiring ndso tic comvecyance by lighter across two miles of

.
S SUNUN

6,410,519

t
i
.
!
|

————t—

water and, finally, carriage by porter fur twvo miles tu the exposure site.
Some of the experimental pattern drums were openea at intervals, a little

of the contents 'ns pourcd avay and the drums clused again “ > determine

the efficiency of the seramtype closure umer conditions simulating
normal usage,

1442 Recsults

14.2,1 Tropical Starapge Trial of Survice Paints (Cellon, Ltd,)

A1l the containers cppeared to be in good condition when received

at T,T.l., auxd there wvas mo apparent change in their condition after
six-months stornge in the basc depot, except fur one specimen (K=15,
Red Lead Primer) in which traces of paint were secping fram the 144

of the tin,

The oontainers were returned waopenod to the sponsors of the trial
faxr ingpection. Aftar thorough stirring of the contents, they reported

as followss

"The S.097 Groy Stoving ilnamel and the 25.588 Red Oxide Primer
(snceimens K=19 and K=1) have gellod and D.4841 Alumindium (specimen

K=23) shovod o temdency tovards gelatdion.
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K.506L, Grey Ennmel (Ke14) md to o lesser extent 63,590, Etch
Primer (K~9) produced "bitty" ilia,

8,093, Gruy Stoving Eramel (K=20) pave a £ilm deficient in
gloss,

8,5177, Rud Lead Primer (X=15) showved very heavy seitlement,
and vas fourd to Le inpossible to redispersc,

All the other points proved to be in a satisfactary condition
for use,"

12,2 Drums furr Packyring of Scrvice Point

Three Tyoe A drums (Govarnment=croroved type) ware damaged on arrival
at T,T.E., Part Harcowrt, one having both inner ad outer capsules dedachual,
or2 with the outer onpsule anly detuchol and one withh a large dent in the
side and the top chimb, During transoartation to the expesure sites, further
demage ensued, most of the drums sent to the marine and desert sites being
dented, In addition, most of the type A drums but only one of the Typc B
{experdmental pattern) shared loakage through the scals on arrival at the
desart sitc. Threc of the yps A drums in the Jungle undergrowvth developed
leaks during the first six months axposure and two Type A drums at the
hungle clearing lecked thrrough dansgoed capsulces,

Moct of the aspeeimens, beth of Type A and 3, showed same rusting, This
was gwneaally very sligit at the dusort and jungle situs but considerably
heavicr at the marine site.

Attumns to open Type B drums at one to two-monthly Intarvals wvere
successful Ior abeut six months at the jugle undorgrovith anl desat (axposod
sitcs). During this ported the drums were opancd three times but the bar
broke away from the 144 at the fourth attempt, In the jungle cleardng, the
drunm was opened and resealed six times but breakage cecurred at the seventh
attanpt after elght monihs oxposwe, A+ the desect site (shelterd), the
drum was opened and closed satisfactorily tiroughout the trial, At tne
marine sitc, it was fourd impossible to unscrow the 1id on any occasion wd
this was probably due to rapid corrosion of the threads as no paint had been
poured from thce druns to cause cunbtadnetion of tle tircad and subsequent
gcizurc of the lids,

It was concludad +hnt the aoverbmental 4oe of drum woas less likely than
the approved type to sulf e damge on rough handlin: which vouia involve the
loss of the contents through 4z sealing capa.  There was a Toasunced
tendoney £ the press £it capsule of $he Iat*er type to becane detachaed ar
distertad vith reoultant less of an effictive seal, A fa2ilt "Ath the wxouri-
mental soraw=type closurc was the inadequate attachment betwreen the bar and
the seruw=cap, The rivets wore found o bruak casily 4 more than momual
torce had to be aprliod to evercaie seimurv rosulting from hardeaing of the
vaint or corrosion in tac threais, A furthor defeoct was the vilneradility of
the £eltine sorcoine washers used ros cealdn; ine serow oaps oa 4the wamarl-
mental drwas.  These srere nll considared uncarviceable alter the first
opating, In spite of thesc weaknesses, the serev clostwe reraincd scervioceable
far six months or more unda 2ll comdltions exacpt at the higliy eorsosive
marine sitce whare the rapid onsct of corrosion romlerad the container
unserviceable within a far woedks of oxpoanre,
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APPENDIX A

Paints Arplied to iietal Surfaces

1, TBorgermerster Faints (Lewis lerier and Sons Ltd.)

Serial
No,

Al- 1

Paint System

Undercoat (on2 coat)

Berkeley Green Bergermaster Gloss Znamel

(one coat)

i Description

. -
; Copolymerised
Styrene

fedium

2. Pamyel Synthatic Dnomel Paint (Blundell Spence and Co. Ltd.)

Serial.

No.

Paint System

Grean Undercoa* (one coat)

Pamral Synthetic Snzmnl Ticht 3%st Green (one coat)

The grnaral corposition of tl: >r'"“1 vae as follows:
Ctreue o.4 Blane Fixe) - 25%
Jon-volnatile mediur (Long-0il Linzeed Oil, PentaerJthri*ol A%§¥d)

Pigment (Phthalocyanine Bluc, Lead

Solvent and Driers - 5%

3. Gener~1 Purpose Paints {Jed Man! Compozmitions Co. Lid.)
.~ .
erial . . ]
® ”o{ ' Primer Undareezt Mnichin, coat
1oe .
a3 1 .18 criver Jine Chrowate, v Bxtra Orilliant
' wallow Aluwiniwe Paint
R SR A U
A3 2t Varl primer ~ Zine Chrenzte, ; Extra Boilliznt
vellow © Alurminium P-int,
; . ~‘un¢,1cua1
A3- 3 Speeinl Steel PQrimer Synduwrac dndorcost Syndur 2C ‘inlshing
. : : L - Ao .
A3 4 Zir~ Thromate Foiioav, " " " "
v21low
- < e - .
A= 5 A.0. hetgll‘c Prirer " " " "
tote. The first twe gyatems (A}- 1 an 3— 2) were a; plxﬂd to galvanized

iron ind the l-zt three (A3~ 3 t A B) to ctee‘ pa melea,
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APPENDIX A (Cont'd)

Paints Applied to Motal Surfaces

War FEquipment Paints (Various Manufacturers: Trial sponsored by Ministry
of Supply, Chemiedl Inspeotorate

! : Finishing Coat i

j Serial Primer ‘ . X
Yo, " Manufacturer ‘Speciflcation ! Colour i
H ; :
! M- 1 Red Oxide(DEF/1035)* 1.C,I. Ltd. §Pt. W.E. 0.D. !0live Drab !
: A4" 2 ! " " on 1" AD. g n " '
M-3 "' T Tewis Berger . " T 0.0, T " .
' M_ 4 . it n i} ( " " " L A.D. ) " K]
EM- 5 "E. and F, LTI, v
; ' Richardson , ‘.
1 Aq- 6 " " " } " " ] " A.D. . n " ‘
Y P I ™ “Purt, Bolten & 7 " AD. T v
) . Hayward . {
Y R T E. and e W W K.D. Arctic White
' '  Richardson ; ;
VM-9 . " " , Denton and W ALD. |, Olive Drab
' © Jutsum , :
V. o Tore TT.C.1. Tid. "5, | Olive Drab
M_1 1 " ' 1" ”" Ln Ll A.D N ;
i
AM-12 v ' Lewis Berger ' " W 0D, : " "
, M_13{ " f ] " n " A.D. H t ”"
. M—14 w ! fo and i Ton LU 0.D. ' A "
' ' ' Richarison !
M_1 5 : " " . " " ” A.D . ! " " ,
Fa-1% " T Hurt, dolton &1 " " K. " "
i Ha _,rward , '
BT " “TE. and F. TR, Erctic White,
: Richardson , ! '
A4-18 v , Denton and "% 4.D, }Olive Drab
: Jutsum ‘

1

A

- Note. For Systems A4 - 1 to M —~ 9, one coat of primer and two finishing.
coats wore usedy for the remainder, two finishing coats only.

Each panel was divided by a vertical 1lino into two equal portions,:

one porti-n with and one without primer but the same finishing uoat
was on each panel o.ge System A4-1 shared a panel with A4-10, :

*Formulation of Paint to Specification DEF-~1035
(Paint, Priming, Red Oxide of Iron/2Zinc Chrome)

Tho paint consiats of a good quality varnish medium pigmented with
red oxide of iron and zinc chrome and containing up to 10% (caloulated on
the pigment) of mineral suspending agent. The pigment must contain

60% of oxide of iron (as Fe, o0 ) and ¢ 15% of sinc chromo ( ¢ 6.4% Cr(%)

60w



APPANDIX A (Cont'd)

Paints Applied to Metal Surfaces

5« Ready Mixed 0il Peints (Various Hamufacturers: Trial sponsored by
Ministy of‘ Sup wly, (‘hemical In Jgectora.ta

“sertal Prime ...  MnishingCost
No, rimer Manufacturer opecification ; Colour Noe of .
“AS- 1 éRed Lead, Priming Postans ‘"e.ints CR/IVC/8880  ,Red Oxide - 1 .
1A5= 2 (B.S.S. 1011 Type ¢ " " b "o 2 ‘
1A= 3 " v BEST295, Type . " A :
:AE_ ! . 1" " " " . L | ] " i 2 |
';As_ 5 " " ] .BSS 295, ’I‘ype L " " ] i
:As_ [ " . nA o .:' L "... ‘ ‘ ‘ ",..-_". ..... 2
PAS. 7 T w7 Tlewis Berger CR/PVC/8880 "Black Ty g
*A2 8 : it " " "n . " H 2 :
{552 " v EEEE, e T T
‘A5-10 11 " L} n o . B 2 ] .
tAS-11 ! Tow 7T T T 8mith & valton BSS 293 " Pype 1 Light 1 ;
t AB=d2 " " " ' (Brunswick, 2
"B5=13 " " " VC/8380 Green T
45-14 " : n " " ¥ " . i _".2“-“ j
tA5-15 0 " ° "'nryce Weir ' 'CR/IVC/8380°  Black 0
AE 16 i " " 1] 1" L ’ 2 :
E5-17 " woom T35 20k, Typs 1 " S
"4\5-18 N " L] 1 " 2 .
Notee One Scries vas painted 1n the UKo by the Chenical Inspectorate and
a duplicate ories vas painted e.t ’T‘.x.}" .
uomposn:ion of ”a:mts to B.C, upecifloatn.ons
) o ST ﬁlxé\.h{[uea'rmxts (041 Gloss) )
ied Lead, leady i
Mixed Taint BS, @ Green Black Red Oxide Red Oxide :
1011, Type 1 . De34293 B.S. 294 3.3.295, B.S.295, |
7 Type 1 Type 1 Grade H. Grad_.e L, )
l"’igmnt 78 - 82 69 =7, 53 - 61 50 - 59 59 = 67
( of paint)
Arpillaceous Included Ineluded !
. latter o in in 8 & :
(¢“of paint) pigrent pipent :
Thinners ' '
Turpentine $6 L ~6 78 L -6 3-5 ‘
or ‘-hite
Spirit (.
of paint)
‘Driers Ais As As As * As
‘ required required required Trequired required
Linseed 041 - ‘: '
‘(Raw;, Boiled Remainder ' Remainder  Renainder Renmainder Reneinder
-or uet‘ined) o » o o o 7 )
Composition . Non-Setting Lead Vegetable Red Oxids Red Cxide
tof Pigment . Red Lead to Chrome _ Dleok, of of Iron
' | B.S.217, White )K505 12-1k¢ Iron to'  to
T‘)’pe o] Leud’ .r-—llite Lead B-S. 272 B.S. 272
T'rus= § & ;
.sian Argillacecus
Blue totter $ 8

"Argillaceous Remainder= - !

Hatter
Rermainder=
Tarytes

(e

$ 5 Darytes



ABPENDIX A (Cont'd)

P ints Apolied to Metal Surfooos

6. Paints for Harbour Us> (Robert Bowran and Co.)

; S;zial * Primer ; Undercoat Finishirg Coat i
| A ‘ -
3 é Eggshellg Undercoating Type 2 - "Bowdura" Durable Gloss
| A6~ 1 | i Grey U.7 . Paint - Portland Stone
{(Red Lead ! Undercoating Type 2 - ' BSC 364
H for Portland Stone
z ' BSC 364
T T ‘
I A6 2 " " Undercozting Type 4 - * "Easiflo" Enamel -
| : 1 for Portlend Stone . Portland Stone BSC 364
' ‘ . BSC 364
L ] i |
i A6= 3 i " t "Bowrenite'" urade 222  "Bowraonite" Grade 222
! | ! Undercoating — for " Protective Paint -
: : * Portland Stone BSC 364 Portland Stone BSC 364
| N : .
, A6- 4 ! " i "Bowranite" Mctallic "Bowranite" Metallic
. Paint ~ Notural Grey. ' Paint Silver Grey.

Note. One coat each of primer, undercort and finishingz coat wes
anplied to the panels; in the case of system AG- 1, one
coct of :ach of the two undercoats was applied.

: Twenty four hours air-drying wes nllowed between
i successive coats. Tho edges of tho panels wers further
protectcd with a narrow border of copal varnish.

e c e - ——

Egpohell Red Lead Primers A primer containing 60% rod lead in a

linsced cil vehicls conteining a small amount of hard resin to
strengthen the film, Drics to an cgeshell finish.

Undorcoat, Tvpe £: A lead-based, gensrel purpose undercoat. The
pigment is calcium plumbzte opacified with titanium dioxide and
tinted to « suitcble colour. The vehicle is a long oil varnish.
Dries to an eggshell finich.

Undercoat, Type 4: Eggshell finish undercoat based on long oil alkyd
resin, pigmonted with fast chalk-resistant pigments.

"Bowranite" Grade 222 Undercoat: Similar to Grade 222 finishing peint
but more highly pigmented and adjusted to dry to eggshell finish.

"Bowdura" Durable Gloss Paint: High gloss exterior finish, based on
fast, chalk-resistant rigments without extender, fincly ground in a
long oil linsced oil/tuna 0il/malaic resin/alkyd resin varnish.

"Easiflo" Enamels A synthetic enamel besed on lon; oil alkyd resin,
pigmented with fast, chalk-resistant pigments.

"Bowranite! Gredc 222 Finishing Paints High gloss exterior finish
designed for use under conditions of atmospharic pollution by salt
spray or chemical fumes -~ baced on fast, chalk- resistant pigments,
finely ground in a tung oil/phenolic resin vornish.

"Bowrenite" Motallic Paints: Dosigned to give maximum protcction to
steel surfaces; bised on micaccuous iron oxide in a long oil alkyd
vornishe The cilver-grey finishing paint contains, in addition,
aluminium povder.

llm /7 .
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AFPENDIX A (Cont'd)

Exporimental Metallic Paints (W. and S. Leigh Ltd.)

L Seriali
No. }

]
AT~ 1{E.508 Mctel Primer (2 couts; E.509 Metallic Paint (2 coats
Al- 2E.508 " " 2 conts) B.510 Matallic Paint (2 cozts

Primer . Pinishing Cozt

!
‘
—-d
i
'
3

!
? Note Priming coats dried for 48 hours before finishing coat applied..

E.509 Metallic Paints Motallic finich based on oleo resinous medium,

pigzmented with aluminium pacte.

B.510 Metallic Pzints Metallic finish baeced on cl:0 resinous medium
pigmented with micaceous iron oxide.

International Paints (Internaticnal Paints Ltd.)

Finishin, voat

\No Primer -

: Mean thickness of |
; . Type Colour ~_ ch coat {(in.)
. i
! !
1A8- 1 Brown Chromate "Episeal " Red. Oxide 0.0010 !
(AB- 2 " n (Enikote ester F.0. Red 0.0014
;AS— 3 0n " medium) Green 0.0010
1AB- 4 " " " slack 0.0012
IAB- 5 n L " iite ‘ €.0012
1AB- 6 " L " Alwainiua Q.0006
A8- 1 " " "Sunlight Bnamel" Red Oxide. 2.0813 .
&0~ & " " (Leng oi) altyd  D.C, Res 0.0012 '
148- 9 " " meiium) Groen : ¢.0011
AB-10 " " " B! -ck | 0.0013
AB-11 " " " Thite 0.0015 .
AB-12 " " " Aluizinium 0.0005 i
’A8-13 " " Short oil alkyd F.0. Rod 0.0016 ;
AS-14 " " " n " White 0.,001¢ ;

"

Notes: 'Two coats of vrrimer wcerenpplicd to cach panel, the average
thicikness of each coat being 0,0011 inch. This was followed
by two coats of the appropriatc finicn.

—63-



APPEADIX A (Cont'd)

Paints Apnlied to lletal Surfaces

9. Chlorinated Rubber Paint (Messra. Tretol Ltd.)

Serial’

No. | Primer _ Finishing Coats ’
“A9- 1 {Chlorinated Rubber Red,Chlorinated Rubber, Red, Finishing (1 coat) ‘
, Primer (1 coat) "'retol" Chemiprufe Clear Lacquer (1 coat)

[P S, C s e e e e an cma am e - — mo————— - tew tem s em e s v e .

10.  Silica/GCraphite Paint Systems (Messrs C.R. iverill, Ltd,)

i e s s e i e e
Seg{:}nlt Primer . Undercoat : Pinishing Coat }
. ; ' ‘
P e e e m— e o ___.¢~.'¥..,_ e = < =02 o e o < S = - v a o smerpes = -?
"A10- 1.§Red Lead/Graphita hone None ;
: ’ Prirer ' ! :
N SO ‘ e U Y |
K10~ 2 " 'S1lica/Graphite - Hone g
! iNatural Colour ° |
At10- 3: " o : T T Sii'i;'a/G;aphite}gdiﬁm ) h !
: : Gr.y Finish )

S i
A0~ 4 " : " i Silica/Graphite Battleship )
: 1 Grey Finish :
L h b e e i i s  an : PR -y
A10- 5! " _ " + Aluminiwa/Granhite :
{ | Finish :
. . :
A0~ 6 " " " $11ica/drashite Dark Red ‘
: : " Finish ‘
R, e o e et 2o e = e e e e e 2

¥ote One coat of each of the priver, undercoat and finishing coat were
applied

—— B —— —

Approximate Compositions

| Faint . Total Pigment Graphite ' .Silica ‘
i (Linseed 0il Vehicles) (% of (Bof 1 (%of :
. . paint,V/7) ; pigment) « pigment)
Red Lead/Craphite Primer . L2.5 . 43.7 13.7

{Silica/Graphite Watural ! 38,9 . 5€.8 ' 20,7 ,
'8ilica/Graphite Medium Groy . 37.8 : 3.8, 234 ,
'Silica/Graphite Battleship : ; '
" Grey X 2.0 . N7 23.8 !
Aluminium/Graphite ' 15.3 ‘ 2.9 ;194 '
+8111ca/Graphite Dark Red ; 79,8 5h.7 - 3.4 !

-61',-



APPENDIX A (Cont'd)

Paints Applied to Metal Surfaces

11. Painted Steel and Aluminium Pancls (Trial sponsored by the Inter-
Services Panel for Co-ordination of Research and Dsvelopment on
Paintg and Varnishes)

(1) Paints on Steel Panels

Serial No. Fainting System
: .- - O !
A11- 1 ! DL.6112/6113/6114 |
A= 2 . DL.6112/6115/6118 |
A1 3 ~ DL.6112/6115/6117 ’
L OANM- 4 . DL.6112/6115/6116
. e e e L )
A= % " DL.&11o
K- ©DL.6120/6121 [
A= 7 © DL.6122/6123
A11- 8 DL.5517/6030 :

- e ——— i b S ———t — v\ iy = mas <

(1i) Paints on Aluminium Panels

i

Serial No. Peinting System
t -t e e - — —— - e = '
AM1- 9 TL.6539/€113/6114 |
A11-10 DL.6114 \
AT1-11 DL.6539/6115/6118 |
A11-12 TL.6118 i
A11-13 TL.6539/6115/6117
A11-14 DL.6117 |
A11-15 PL.6%39/6115/6116
A11-16 DL.6116 .
Canr T Ty T
AM18 . TL.6120/6121
AT1-19 DL.6121 . *
U
A11-20 . DL.6122/6123
A11-21 © DL.6123 |
A11-22 " DL.5517/6030 ‘
A11-23 , DL.6030 :



APPENDIX 4 (Cont'd)

Paints Applied

to Metal Surfacos

12, Painted Panels of Steel Treated and Coated in Various Ways (Trial

umnsored by the Britia
collaboration with “the

h Iron and 3teel hesearch Associ

lation in

{inistry of oupply Metal Finishing Conmittee)

(1) Praints on Steel Panels,
Pickled, Vieathered and

(41) Faints on Steel Panels,
sluminiun-sprayed

t

Vire=brushed (3 mils)
" {Priming® Finishing® T " TPriming ' Finishing
Serial Nos {"pajnt- | radnt | jSerial Mo, | posp Paint
A2 1 | 305 | Loy Pr2as(L) Cosse/s L uou
A2- 2 300/3 | 40 CA12-1L 336/3 2402
TA12- 3 ' 300/3 402 l'12-1'5 - 336/3 403
A2- 4 ©300/3 L03 i .- S e e
R st e L EIEETEY SIR »1‘12—16 5u7/2 ko2
Af2- 5{J§ 336/3 | 4O ' "A12-1 7(L) 547/2 403
A12- 6(J) | 53653 Y e T T
A12- 7 i 336/3 402 ' )
: ! (:Lii.) Paints on Steel Panels
{‘;_1“2_-'8 — i 536{3 . ‘ 403 o Terne-coated, Hot-dippéd
A12- 9(3) | su7/2 L0, ! T T " Priming”  Findshing
A12-1 J; ' BL7/2 401 ! Serial No. pging Paint
(A12-11 tO547/2 0 LO2 om0 ragse L am G
; i 412-18 336/3 402
M2A2 g w2 L M5 412419 547/2 103
(iv) Paints on Steel I'anels,
Galvanized and Fhosphate-
dipped
b Priming g Finishing
+ Serial Noe | poypg Paint
A12-20 336/3 402
‘ A2-21(L) 336/3 l+05
CM222() . osLY/2 A%
1 A12/23 L5472 1,02 :
- #12-2h 547/2 403
Note. Syecimens marked (J) in the abovo tables were exposed at the jungle
site cvly; those marked (L) were exposed at the marine site only;
the remainder vere exposed at both siles,
Woriming Paints
300/3 -~ Red Lead in Linseed 01l
336/3 =  Burntisland Red, Zinoc Chromate, Extender
in Alkyd Mediun,
547/2 -  Zino, Zinc Oxide in Alkyd Medium,
Fini Paints
L0, =  VWhite Lead in 041, Tinted Off-White,
110, - Derk
- Alur : No further information on these
b2 uriniun raints was disclosed.
403 -  Fungicidal

=66
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ADPRNDIX A (Cont'd)

Points Applicd tc Metal Surfaces

13. Priming Schemes for Motallie Contings (Trinl sponsored by the

British Iron nnd Stcc) Reoscuarch Associatione

_Scrial No. = | ... Substrate
A-1 éStecl Panals, cluminium ,
Al3- 2 sprey~d (2 mils)
A13- 3 "
Al}— 4 "
Al3- 5 " .
G o . . -
Al3- 6 gStecl Poncls, zine :
Al 7 sprayed (2 mils)
Al3- 8 ' "
Al3- 9 "
Al13-10 "
A13-11 §Stccl Punels, rickled,
Al3-12 " (wnathered od - ire-truched
A13-13 . "
A13-1g "
A13-15  Steel Panels, prit-blasted
Al3-16 "
Al3-17 "
A13-18 "
A13-19  (Stecl complex shapes
A13-20  ° (aluminium--rroyed (2 mils)
A13.71 "
Al3-22 ' "
A13-23 - (Steel complex =hepos
A13-04 (:ine-spray:d (2 mils)
A13-05 . "
A13-20 "

-

589
593
594
596

None

569
593
594
596
YNone

559
593
504

-nZ
508

559
593
594
536

599
593
56

596
559
593
594
546

Priming Paint Finishing Paint

£12
412
412
412
412

412
412
412
412
412

41z
412
412
412

412
412
412
41z

412
412
412
412

412
412
412
412

Notc. One coat of vrimer wos o plied and zllowed to dry for 43 Lours
—— &

beforc ap~lying one o2t of finishing raint.
allowed to Jry for » further 48 hours before :xposing.

The latter was

14. Irot etive Paints tor Stouctural U401 (Jenson and Nicholson Group)

Seri:l No. Primer

A14- 1 . Red Lo.d Primer (3/576/9)

Al4- 2 . Zine Cirom te/icd Ouide
(/470 A1)

Finishing

Battleship Croy Finishing

Faint

Als- 3 Rrd Leac/"'hitc Land (4.560/733/1)

Notes: 1 TWO cocts of cach of th: rrimers and one co:t of the finishing
paint vore aprlicd to cach of tho pnnels, the drving time

betwen ~cck co £ hiing 7 houra,

2 The nunbors in bractote iadincate the manufocturert's jaint serial

number,

(7=

 emcn e a d———— e —— e mmt— s



APPENDIX 4 (Contd.)

Paints Applied to Metal Surfacas

15. Admiralty Paint Systems (Trial sponsored by the Admiralty Chemical
pepartmentz
" mom T - T T 0T . -t T
; ! :
‘ '. Finishing g
' . ;
! Sﬁriali Primer Undercoat Ce I ) .- }
! 0. : : Tvpe ‘Lib.No.
; . 1 {
‘ .o - .4“ - _——— T - T | " - " ' t
j A15- 1 | Red Lecad (St'andu'd Luht (nght Grey Topcoat 204A/53
' A15- 2 | Cream Rustodian(Grey Undercoat : éAdmlralt Specification ;
! 5 ' DNC/M/73 ooy
{ B Al T T T T T e
' 4 g ¢
i a15- 3 | Red Lead " . " " 1003A/)3 ,
Al5~ 4 | Cream Rustodian " " " i :
¢ e m ] = s e . e - . Lo L . kS .. Lot
' }
' A15- 5 | Red _ead " : " " 10044/53 '
| A15- 6 ! Cream Rustodian " ! " " ' " '
b o N . _ o !
Al5- 7 'Red Lead " ; n " ‘1023A/53 i
' Al5~ 8 i Crenm Rustodian " . " " X " l
—.--‘—f‘—- ‘e C e - .- [P R . e iem o e - S i
A15- 9 ! Red Lead " : " " .1091A/53 i
A15-10 ‘Crcam Rustolian " ! " " '
Pooons s e .. i-- . - - “ i
; us.n (Red Lead " ; " " 12748/53 ;
| A15—12 Cream Puotodlﬂn " i " " . " ;
cee e b ceeee— - - ce - i — + .- -
. : :
; A15-13 | Fed Load : " : " " L=
! A15-14  Cream Rustodian " : " " - f
S : ‘ ‘
Note. One coat each of primer, undercoat and finish 7as appliec. The

Rustodian (Laborutorv No. 1601A/52).

58

primers were (o) Red icad Admiralty Pattern Yo. 5368 and (b) Crean!
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APPENTIX A (Cont'd)

Paints

Aoplied to Ketel Surfaces

*Prlmers and Finishcs

™ ype No.

S.)179
-4“53

S X.41

‘6.\.590

S. 4923
S.X.44
S.X.44
(8rown)
DN.S//T6

".5.1011
‘(Tvp,
D.I‘ .D 7064\ R

5,097

Batcb No.
54220
" 52408
52374
37908
37460
5237A

-

13614

996A"
£983C

¢ s

" 65708

“wo "olutlon atch prlmer

Unlvorsal prlmer to
2}5A 2608, 3144,517,
Universel primer to
2603, 3144, 75« and 911A

. Low—*tke ureﬂ mﬂlamlnc

Descriptlon“ N

.-One qolutlon atch prlmer

Red le~d prlmer 1or steel i

alkyd finish

7°6

Unlver°a1 pllmLF to spe01flcatlons D T D.63B, T
© 20603, 311A, 7)4, 768 wnd 796.

‘hed 011de prlmer for'qtcel

R

speclflcatlon° u T.u.o3B,
754, 765 772 and

o
gpeclfwcat1ons D.T.D. 53B, )

Note. Batel Nos 5237A'of Irimer S.X.ql wee applled

18.

Pa1nt vstcr« on L

t5~§b§éimcn 116- 11 o;iy,

i- h+ Allo (xrlal sLongor°d by Inter—S=rv1ce"

Resoarch Group)

Palnt Systﬁm C \

ffrfé? N°'. qug.Letter_ Qologr Reiérks
Al7- 1 A “hite Migt" ;
A17- 2 A Yhite - :
Al7- 3 B : Blue g
Al7- 4 3 Blue - !
Al7— 5 o ' doed ) ;ivke.t'l . ‘
Al7- 6 o Red : - :
AT7- 7 " Black ' gt
,A17' 8 D ala.c' -

Note. Aac‘ p- n~1 VAG
desigmatad "le

Car Finishoe (Mess

pclntgd in t\o 54ct10n3, ons of wﬁirb wasv
t" or tle back of the panel,

r3, "eTeleTe, Turin)
o Finlshln Paintq T
! At N . -
Serial No. Substrite Scries Jo. ‘ Type ;
A10- 1 . Lild Steol T Synthotic Manel Finish
Al18- 2 " 1I , "
A18- 3 " 111 "
Ala— 4 " 1V "
4;18- 5 " v "
;lq 6 V ‘" ’ i ) H'VI - “Lacq.uex.' T i )
A2~ 7 X " VII \ " ‘
A18- 8 , " VIIT : " .
Al8- 9 . " IX : " i
218210 5 " X Taint for Lidusirial '
o . _ ] Prvctors A
21811 Light 411y XI Fiwien to D.r D. 772 I
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1. Ueneral Purpose Paints (Hed Hand Compositions Co, Ltd,)

APPENDIX B

Paints .pplied to ¥Wood Surfaces

e o o

2 ial, | i
s Prinex ! Undercoat | Finiching Coat
L | é
{ ' )
{Bl= 1 l Pink Wood Primer !Fungicidal Tropical ' Fungicidal Tropical

' White

P

Thite

' Bi= 2 ' " " " | Tropical ‘hite . Tropical “hite
Bt= 31! " " " | anticorrosive, i anticorrosive
i ¢ "Genpurac" ! "Genpurac"
Bl= 4} " " " anticorrosive, + 4nticorrosive
i i tiodified, { hodified,
Bt-51 " " " "Synparex" Enamel  “Synparex" Ensmel
! ‘thite, Undercoat ) “hite, Ffinishing,
Bi-6; " " " « "Synparex" Dnamel | "Synpurex" Enamel
i | "hite, Undercoat v Thite, finishing
t modified,
M- 7 " " " "Syndurec" iInamel | “Syndurac" Enamel
“hite Undercoat » Thaite, Finishing,
B1-8 " " " "Syndurac® Enamel | "Syndurac" Snamel
‘hite, Undcrcoat " %dte, Finishing
i lodified,
Bi~- 9 | ‘hite Leud Princr "Syndurac” Undercoat; "Syndurac" Finishing.
D1-10 { Pink ood Frimer " " | "Syndurac" Finishing,
‘ | Liodified.
B1-11 | Pink 0il #Wood Primer | " " ! "Syndurac" Finishing
B1-12 | .S, hetallic Primer " " P "
B1-13 " " "o None ; " "
Bl~i4 | rink 0il Wood Primer | "Syndurac" Undercoat; " "
B1-15 oo " " " . "Syndurac" Finishing,
: i dodified "n",
B1-16§ " "o " oo " i "Syndurac" Finishing
{ ! | liodified "3"
B1 _17 " " " n L L] . "Synduz.ac n Finishixlg
! | Modified "C"
‘.
]
|Note, ihe four systems B1- 5, oy 7 and 8 were expcsed indoors in the base \
depot store and the remainder out >f loors at the town site, |

72
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APPENDIX B (Cont'd)

Paints spplied to Wood Surfaces

2, Canadian ..my Vehicle Paints Applied to Wood

. i 1
N : Preservative ) :Enamel
ial Noe - ‘ > |
Serial Noy  “Substrate Treatment of Wood t Erimer {Topcoat

¢ N
B2- 1 | Yellow Birch None {#lkyd Primer
B-2 | " w ’ (to Spec,1-GP-
B2- } H " " " Bl..Pa ‘
B2=- 4 ' Copper naphthenate  ((Farmulation |
B2- 5 " detailed ‘
B2~ 6 | " below) ,
B2-7 " " Pentachlorophenol oo i
‘ "
|

B2- 8 i "
B2- 9 n ] " : "
B2-10 " " Chromated zinechloride: "
B2_1 1 " " " t

52_1 2 " n L] 3 "
B2-13 Thite oak i ne i

B2-1 " [ " . "
B2« 5 " " n '

B2-16 "o Copper naphthenate P
B2-17 " " " :

B2-18 [} " " ) "
B2=19 "won Pentwchlorophencl "
52_20 " " " i "
82-21 n " L[] ’ "
Bez2. ; " " ' Chromated zincchloride! "
B2-23 f " " " : "
B2=24 | " " " . oon

QU»OEIrQWrFr Qw QU AW Qs Quw k>

4

[ o —— = — -

Preservative Treatment, The vanel war dipped for three minutes in
copper napthenate (2. ccpper), pentachlorophenol (57 in mineral
spirits) or chromated zinc chloride (10, in water) and dried,

Primer, Alkyd, Alr-drying (for wo0d): Specification 1-GF-84Pa

- v

!
! Ingredient ~ by eight
1 -y
| Rutile tit.ninm dioxide (97, TiO2; alp0s treated) b b2
| carbon black bo0.19
i Barytes (96, Ba S0, ) I 9.26
| wmorphous silicon dioxide { 13,95
Diatomaceous silica ‘ 13,95
alkyd Resin | 42,40
. (50,: solids in miner«l spirits; 35,. phthalic anhydride:
L6, soya fatty acids: Z-2p viscosity) :
iylcne ! 15,23
, anti-gkinning agent 0,10
Cobalt naphthenate, (6,) ! 0,50
Lead naphthenate, (21.,;) i 0,40
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APPLRVIX B (Cont! d2

Paints .applied to ‘ood Surfaccs

Znamel Topcoats

4, Jdnamel, alkyd, oir-drying, Gloss: Specification I-GP-98P, Type 1

B, Zpoxy Resin Enamel

C. Enamel, lLodified .lkyd, Quick-drying, Gloss: Specification I~GP-146P

e e b v e ———— o - r—_ R - A e gt e e

e

:',; by weight in ename]!

! Ingredient o e
: ba o3 o
j : - N s D
Hydrated yellow iron oxide (82.5..%e203 ) i 2,84 2,84 15,07 g
Lampblack 1.16! 1,16 1 - |
Carbor. black - . = ;0,86
*Rutile titanium dioxide 29;‘4.,. TiOp; 51i02-i1203-Zn0 treated)| 0,42 0,42 i - {
) tutile titanium dioxide (chalk resistant) - - 10,68
Chrome orange (70,5 PbCroy, 30,. ©b0 ) 2,531 2,53 ; L.64
Chrome yellow (67,. PbCroy, 33,, Pb30,) 0.55! 0,55 | 0,96
Alkyd idesin 50,. s,1ids in mineral spirits; 34,. phthelic 85,00 - -
anhydride; L49,. Linseced fatty acius; ¥-Y wiscosity)
!Epoxy Resin (50, solids in xylene; shart oil soya - 85,00 -
acid number 2,5, T viscosity
Alkyd Resin (60,. solids in toclucne; 34,: pihthalic - - 150,17
anhydride; 40.. linsced fatty acids)
aromatic Solvent N - 3,00
Chlorinated rubber, (10 cps) - - 7.60
lylene - - 24 11
idneral spirits - 6.1 -
Dioctylphthalate | - - 0.74
Bpichlorhydrin - - 0,17
.nti-skinning agent c.10t 0,10 0,20
Cobalt naphthenate (6;.) 0,28 0.28 |0,50 |
Lead naphthenate (24,:) i0,71 ¢ 0. 11,30
. ]
]
[ H

=Tl
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LPPENDIX B (Cont'd)

feints Avolicd to ‘Vood Sw-faces

3. Experimental Gencrul Purpose and High Grude Paints (7, and S, Leigh Ltd.)
)

!Seria]: !

I
B ]
Ho, Frimer ¢ Undcrcoat Finishing coat ‘!
IB3~ 1 | None ) None B, 500 G. , Paint, Cream(3) |
B3~ 2! " ; " " Red Oxide(3)]
B3- 3 n ' " " " " Green(3
B3~ h | " ‘ " 2,501 G,P, Paint, Crean(3
53 ! o L e ouds(3)
B3~ I reen(3
B3~ 7 L 3,507 [ood Priner 1) " { E, 501 G.P, Paint, Cream(2
B3~ & " 1) " ] " " Red Oxide(2)
B3~ 9 ! ' " "1 t " ;" " " Green(2)
B3-10 | E. 507 “ood Primer(1) ! E.506, Cream (1)| %,502, Cream (2
B3~11 | " (1 ", Pink (1 ", Red Oxide(2
B3=12¢{ " (4 ", Green {1 " , Green (2)
B3-131 " 13! " Green (1 " | Bright Green (2)
B3-14 ; 2,507 *’ood Primer(1), E,506, Cream (1)} 1,503, Crcam (2)
B3-15{ " " " 1;; ", Pink ({1 ", Red Oxide 2g
B3-16! " " " (4)i " , Green (4 ", Green 2
B3-17 | " (1)} ", Green (4 " Eright Green (2)
B3-18 | 3 5,507 food Primer(1) i 5,506, Cream (1)1 3,504, Cream (2
B3-19 | 5,507 ifood Priner(1 | £.506, Cream (1)1 &,505, Cream (2

2
i

— - - amasnt

fNoj;gs, The panels painted at T.7,E, were pretrcuted with 2,0 "Shirlen"
solution (aqueou.s) Duch cout of peint :ms allowed to dry
overnight und lightly sanded before applying the ncxt coat, A
complete diplicete scries was peinted by the Sponsors in ihe UK,
and scnt to higeria for exposwre,

Serial Nos, B3- 1 to L3= 9 were "general pwpose" (G,P,) finishes
and B3-10 to B3-19 "high grede" finishes,

{ The numbers in brackcts in the table indicate the number of coats
of cach paint applicd,

- . it D SO S MR = Tt TG —— A e -

E, 500 Gener-l Purpose Paint, Long 0il Oleo - resinous medium, suitably
-tgnc.ntcd to give optimum performance in the particular colowr used,

E,501 General Pwrpose Paint, 0il modified synthetic resin base, suitably
pigmented,

E, 502 and 1,503 High Grade Finishes, ilkyd based matcrials suitably pigmented,
varying only in processing,

E, 504 and B,505 High Grade Finishcs, Similar to £,502 and E,503, included

for comparison purposes,
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AFPRNDIX B (Cont'd)
Paints Applied to Vood Surfages
4, Commeroiel Enamels (Jennon and Nicholson Group)

-'I\fote"s:— 1'.-‘.."1;}1;5.6béc.he pa'.r.xels were preparéd in th; U.K‘. and sent to Nigeria
! with the edges and backs protected with eluminjum paint. The

(Serial Primer " Undercoat , Finishing Coat E
B .1 S T
!sz- 1 {White (A/613/169/L4) “hite (A/613/169/5) Vhite Enamel 23.638/2/13 |
Bl 2 ¢ " " : Crean (A/613/169/6) Cream Enamel (B,638/3/1 :
By-3 " " Grey (A/613/169/7) Blue-grey Enamel (B.638/4/1) |
‘Bim b 1" " (Groen (A/613/169/8) Green Enamel (Bo638/5/1)

i

|

paint systems consisted of one coat of white primer followed by

| two coats of the eppropriate undercoat and, finally, one coat of
‘ the finishing enamel, An intervel of 24 hours drying time was
d allowed between successive coats,
! 2. The mumbers in brackets indicate the mamufacturer's paint serial
b mbers L R
5. General Purpose Feints (Red Hand Compositions Co. Ltd. - 2nd Trial)
i“’eﬁial Primer Undercoat Finishing coat
B5= 1 Mone Mone T'hite gloss paint 22;:
B5- 2 " | " "Symparex" White 2),
. Enamel !
BS=~ 3 " " "Syndu.rac" Yhite (2)'
f Cnamel .
BS- 4 " " {Synthetic Enamel, (2)'
: | Thite !
B5- 5 " " {Vhite Gloss Paint, (2).
' i Modified
BS= 6 " " !special Tropical (2)
‘I " ¥hite :
BS- 7 " ! " {"Genpurac" "'hite, 223
B5- 8 " : " I"Genpurac" Thite, (2)|
| ' 'odified ’
B5- 9 A.S. Metallic  (1),Gloss paint U/C,%hite (1) !'hite Gloss Faint (1).
‘ Primer : !
‘B5=-10 " 1;; "Syndurac" Vhite U/C (1): " (1)
B5=11 Pink VYood Primer (1 Hone 'Bon-yellowing Fhite 13!
B5=12 " 1)! " :Synthatic Enamel, 1),
: | ! White :
1B5=13 " (1) " ‘"Syndurao" Enamel, (1)
; ' Vhi*e ‘
BS=1l4. Wood Primer (1) " "Syndurac" Enamel, (1),
, - White '
‘B5=15 Pink Tood Irimer (4 " ‘Yhite Gloss Paint (1)
B5~16 Wood Primer 1 " !¥hite Gloss Paint (1)
'B5=-17 Pink Wood Primer (1 " "hite Gloss Paint, (1)
' Yodified -'
B5~18 Wood Primer {1) " o " " 1).
‘B5=19 None " i Tropical White §2§=
Fungicidel )
B5-20 Pink Wood Primer (1)|"Syndurac" Fhite U/C (1) hite Gloss Paint (1)’
' . Modifise ;
.B5=21 " " " 94 " " " (1). " " " 2 l'
B5=22 " " " 1 Hone Lo " " 2 5
‘B5=23 " " " 1)|Gloss Paint U/C,''hite (1). " " " 1)
B5=24 " " " ne" " " " (1) Vhite Gloss Paint (1)

Note., The face of each pansl was divided longitudinally into two equal '
: portions each of which was painted with a different system, !
: The figures in brackets refer to the nurber of coats aprplied (U/C =

undercoat), ]

- = e s - - . e e mee e —— © e m rees e s cemmmem et ae e
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APPENDIX B (Cont'd

Paints Applied to

lood Surfaces

Composition of I'inishing Couts

Finishing Coat

Medium

Type i

7Y

i
White Gloss Paint |

"Synparex" Thite
Enamel
"Syndurac" “hite
£namel

Synthetic Enamel
WVhite

¥hite Gloss Puint,
rodified

Special Tropical
‘White

"Genpurac" shite

"Genpurac" hite
sodificd

Non-Yellowing "hite

Tropical ./hite,
fungicidal

)
041 Modified Alkydl
Resin t

Wood ©il/Thenol 1
Yormaldehyde l
Varnish
|
]

0il !
Resin

odified Alkyd!

0il .odified .ldkyd
Muleic R:sin ,

0il ©adified hlkyd‘
Resm/ Stand 0i1 |

sodified Penta
lkyd Resin/Stand
0il

0il sodified slkyd
resin/Stand 0il

0il hodificd alkyd|
Resin/Stand 0il

sodified Penta i
nlkyd wesin

Treated Linseed i
0il

1

49.5

38

L7

%)

43.5

21

;
e aen

-ty o

l

! 30.,5,.

o mP:Lg_me_nt
Type

100,. Rutiox Titan
“hite

- 4 e - o dmanet o —

-
!
i
:
!

33

834 Rutiox Titan \fhite 30

17/u Zinc Oxide
100/, Rutiox Titan
hite

100,, stutiox Titan
“hite

67,. Rutiox Titan Vhite

33: Zinc Oxide

36,5,0 Rutiox Titan
“hite
63,5, Zinc Oxide

35,. Rutiox Titan ¥hite

43.,5,. Zinc Oxide
21,5,; China Clay

38,5,. stutiox Titan
“hite

43,. Chalk

17,~ Barytes

1%. Zinc Oxide

19.5,. kutiox Titan
White
Zinc Oxide

¢ -
. 54,. tinc Onide

|

!
!

L6, Barytes

|
|
i

|
i
i
§

|
|
|
|
|

26

28

30

1

45

b b5.5

| 41

A




APPENDIX €

Paints spplied to Asbestos Cement

1.  Commercial Paints for Asbestos Cement (Red Hand Compositions Co,)

— e

Serial No.! Paint System
l o o]
C1- 1 "tedirml", Bmulsion Paint, Interior, Semi-Gloss (2 coatsg
Cl= 2 "2edimul", Enulsion Paint, Exterior, Semi-Gloss (2 coats
Ci-3 Chlorinated Rubber Paint, "hite (2 coats)
C1- 4 asbestos Roof Paint, Green (2 coats) i
Ci= 5 | sisbestos Roof Paint, Green, Modified (2 coats) !

Note, The interior emulsion paint (C1= 1) was exposed in the Bese
Depot only and the other four at the Town Site only,

- . - e

2, Turnall Colourglaze STurners s.sbestos Cerent Co, Ltg.,)

[} i
i
i
Serial No, ; Faint System
co= 1 *"Turnall Colourglaze" ited, (Symbol No, 612
i C2= 2 "Turnall Colourglaze" Yestmorland Green, (Symbol No, 74)
C2=- 3 "furnall Colourglaze" Cream, (Symbol Ko, 75
C2- 4 "Turnall Colowrglaze" Sky Blue, (Symbol o, 72)
|
Note, These paints were based on epoxy resins, and were air-cured,

w7t
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2‘

3.

APPENDIX D
Paints applied to Plaster Walls and Conorete

Plastic Emulsion Paint (Sissons Bros., & Co. Ltd.)

Serial No. | Paint System

o

Di- 1 : "Rapodeo" Plastic Emulsion Paint, Duck Egg., Szatin Finish
{one coat cf paint diluted 4:1 by volume (paint:water)
and one coat diluted 8:1)

|
|

Note: The coverage was approximstely 60 sq.yd/gellon on plaster
wells and 4LO sq.yd/gallon on rough concrete surfaces,

i
v

‘

Plastic Bmulsion Paint (I.C.I.Ltd.)

. ——————— o —

- o~ . B

B e L R E I T

Serisl No.' Paint System

mmema b e e b e A an e A e At @ - .
.

D2- 1 _"Pentolite" Plastic Emulsion Paint. Adam Green (one coat
vof paint diluted 5:1 by volume (paint:water) and one
“coat diluted 10:1)

oo ——r 4 ——

- cm e e b 4 e s cvemm W . eeeees e Smmsemmas (s Aet ar o 6 ceme m P VTS S MRS Sl e e St - aE

Plostic Emulsion Paint (Solignum Ltd,)

i

iA
!

S e cvetampa c mm e Gt tmwams & . eet e - M W ——— - - - .

—— e -

Serial No.. Peint System

D3- 1 "Permncote" Plastic Bmulsion Paint, Opaline Green/Pastel
‘ 3lue mixed 1:1 by volume.

D3- 2 "Permacote" Plastic Emulsion Paint. Suntan

Notes. 1. One priming coat (paint diluted 4:1) and one
finishing coat (same paint diluted 6:1) were applied.

2. The Opnline Green/Pastel Blue was exposed at the
town and jungle aites only and the Suntan at the
morine and desert sites only.

3. The coverage was approximately 6C sq yd/gellon.

S e e nr cemeeen s e eme e e SeiWE e e B temcs Cmelm el ewe e S M e Sev e S imm e wwe $we.dr e

. . —



APPENDIX D (%ont'd)

Paints Applied to Plaster Valls and Concrete

L., Polyvinyl Acetate Based Emulsion Paints (Jenson and Nicholson Group)

Note: Two cozts of paint (undiluted) were appliced with 24 hours
drying time between each coat.

B B iams & o v S Aota SRS et h e - % OWR My Bin ams M A L b e e W = e P § M AT R WP e Mrann e AT e

»e o Ce e s am s 4 v
i : Paint System !
{ (e e e ean e et me s s mnrs e eren o i cem e eemmes s mmenammen fe ..‘
Serial NO. ¢ ) . :
% era : Type ‘ Manufﬁgturer's " Colour -No, of coats i
e s e e Jioee e e <o crrme <ttt a4 mms 1o
i , . . : !
j Du=1 ! Plastic Emulsion 3/694/ 200 . ¥hite 2 :
i * Paint (P.V,A.Base) . ‘ !
ioDh-2 | " . 3/69u/12 . Pale Blue 2 i
. " . 3/69u/k43 ' Red 2 |
. '
%..,., e
¢ :
‘
!
]

5. Commercial Paints for Plaster Walls (Red Hand Compositions Co,)

| ———s -t W~ 4 S e tn - < W i e S WA <t W s o e aicame W e 4 R SR e e S

Serial No. Primer ; Finishing Paint

@ caiem e iemt e seewme ema s can e eme e o - ....‘.... B T I e e

D5~ 14 ¢ "Natinto", Flat, Priming ! "Matinto" Flat, Finishing, “hite
D5- 2 " Alkali-resisting Eimulsioni Alkali-resistingz Emilsion Paint
* Paint, Priming i Finishing, "hite, Semi-gloss,
D5~ 3 , Alkali-resisting Chlori- ' Alkali-reeisting ¥mulsion Paint
* nated Rubber Paint, Finishing Yhite, Flat,
Prining :

e E e G o . SRt a. g s oA emte e Y mEns = A e . S e

RTINS

\
!
i
:
—ime e e
4
i

Note: One coat of primer and onc coat of finishing p: int were
applicd.

A ot v Bpm 9 B eae ste et et e s mR . ime s e e crerem ¢ et emes mes s e LR i e
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APPENDIX E
Yarnishes
1,  International Varnishes (International Paints Ltd.)

{

' !
Serial No, Il Priming Coat Finishing Coat .

! E
E1=- 1 . Some Varnish as for finishing 1+ "309" Yacht Varnish f
Bl- 2 ¢ coat but "thinned 154 with © Sunlight Varnish i
El- 3 , appropriate solvent, "Group 37" Varnish - !
Ei- 4 i y "Episeal" Varnish !

i
Note: One coat of primer and two finishing coats were applied, i
The everage thickness of each finishing coat was 0,0010 Inch. ;

——— . -

"309" Yacht Varnish

Linseed/tung oil modified phenolic resin

Sunlight Varnish - Medium/long oil alkyd
"Group 37" Varnish - Amine adduct cured epoxide
"Episeal” Varnish - Epoxy ester

2, Servics Paint Systems (Cellcn, Ltd.)

i '

. {
! Serial No, | Varnish Systems

i._._.._.____.-._.._-l&_.—..»—- . em

' E2~ 1 ' One thin coat of Varnish K.4929 followed by hree full
, oconts of Varnish K.4929 (Yacht Varnish, oil length 3:¢)

P e eme e e m b e b e s e g = e e e ——. = - i o . - i s @ = 3 5 — s b

(e



APPENDIX E (Cont'd)

Varnishes

3, Pioture Varnishes (Trial sponsored by the National Gallery)

Varnish System

Serial No, .- : _—
i Resin ! 011 | Solvent l
- - e e - ~!
I | {
E3- 1 ! Dammar 10% Linseed Stend 0il : White Spirit
E3= 2 ; R.24,0 Silicone Resin - ; -
E3- 3 i Demmar 10% Sonpol White Spirit
E3- 4 | Mastio 5% linseed 0il Turpentine
E3- 5 [ AW.2 10% Linseed Stand 0il | White Spirit
E3- 6 IoaeW,2 10% Sonpol "
E3- 7 , Hydrogenated Dammar 10% Linseed Stand 0il "
E3- 8 l 27H . - Naphthenes
' B.Pt, 170-
| [ 190°C
E3- 9 ‘ AJd. i F. . {10% aqueous
i alchol
{

Notes: 1, Each of the above nine vornishes was applied to three
substances, viz. (a) Alumininm foil, 0.025mm. (b) Sand-
blusted ginss and (¢) Clear glass (microscope slides).
The films were applied by dip-coating to give a
thickneas of 2Q* 5 microns,

2. The resins designoted 4W,2, 27H and .1 A F, were

respeotively polycyclohexanone, polymethoerylate and
' polyvinylacetnte compositions,

3, Sonpol was a sunflower stand oil from which linolenic
esturs hod been removed by Solvent segregation.




APPENDIX F

Pungus Resisting Puints
1. Fungicidal Peints (Jcnson and Nicholson Group)

{
? finishing Coat
Serial -~ : -— -
No, ‘ : |
i Pigment | Mcdium | Fungicide
1 o T
X Nil

F1- 1 23,3, 1407 L 37,99 oxtra long i
| linsced oil penta ; !

i ; alkyd, 8.,0. Pentulyn G |

o

!

e - cedee wcar we . — e e -‘?-_.—-—-—....u- e o e etamr ——————— - S e T e Ny T e s =t
F- 2 ' " " | 37.9.- cxtra long | Nil
linseed/wood o0il
i Iéen'ga alkyd,

e e o} BeGoPentalyn G L
Fi- 3 " " 37.9,» long linseed r Nil
0il penta alkyd.
8,0;> Pentalyn G
..... e EEEE Sparas
Mey4 {0 " { 45,9, medium long Nil

linsecd oil !
! glycerine alkyd,

v o e (o e e v oot e o et et - e A

)

- e - - _— + e+ —— ——— e e ¢ np s % m————— nt - g o« . o .-

M-5 | " } .3 for F1-3 '0,5,s argenic mercurial (10/dg)
M- 6 " " " 1 270 pentachlorophenol !
M-7 " " " 2,; dichlor-m-xylenol
M-8 " " ' " Oz07,. orgcz;ic me- epial
' ’4-70 5/: }Ig

F1-9 " " " {0,05. tricthyl tin hyiroxdde |
F{-10 " " " 10, 36,c copper-8-quinolinolate |
FM-11 23,3/, of 4Ti02:1Zndl us for M4 0,5, argsnic mercurial i

(10,: Hg) i

”"

F1-12  123,3,. of 2Ti00:1Zn0 "
F1-13  {23,3,. of 1Ti02:17n0 " "

P14 (23,3, TiC2 as for M=3 54 Sulphur
M=~15 " " 0, 25,. mercuric chloride
FM-16 [23,3,. of 4T102:1Zn0 " 0.5;. organic mercurial

(16,418) !
M-17 23, 3,. of 2T7102:1Zn0 " " [
M-18 23,3 of 1'1‘192 :1Zn0 " " {
"F'-T g '“!S&Ti'éﬁf"ﬁﬁc Oxide ’ 5 A
, | 041 Paint to ! i 3
i : B.S.S. 277. l I

|Notes, 1. One coat of primer (aluminium-pigmented wood oil phenolic varnish :
containing 15;. of copper naphthcnate) and one coat of under coat (vhite
alkyd base) containing 0,5v organis mercuriul (105 Hg) were applied
to the pancls and thcse sere folloed by one coat of cach finish
detuiled above, twenty-four hours drying time being allowed betveen ‘
cach coat, In addition, one panel :<th primer only and one vith
primer and under coat only .ere exposed,

2, The finishes in the table above contained 30,8,, s.olvents and driers,
3, The panels of obeche w.ood were sent from the U.K, by the sponsor or

the trial with the backs, ends and cdges painted with two coats of
aluminium paint, {

4 In addition to the pan:ls painted in Nigeria, a s.ries of duplicate
speeimens painted by the sponsor in the UK, s cxposcd under the
same conditions,

— -
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APPENDIX ¥ (Cont'd)

thungus kesisting Paints

sxperimental Fungus Resisting Thite Gloss Paints (1,C.I. Ltd., Paints Division)

Serial

v

1

)
!

No Primer { Undcreost Finishing Coat
F2- 1 Euluminiwn Wood | White White Glcss containing fungicide "A"
| Fo- 2 Primer undercout " " " " g
F2- 3 " " ] n " " non
Fz_ l.' " " L " n L "j)"
P2- 5 " " " " " " ny "
¥ou 6 " " “hite Gloss containing no fungicide
Notes: 1. The paint systems consisted of one coet of aluminium primer,
one of underccut .nd osne finishing coat, &« period >»f 24 hours
drying being aullowed beticen ecach coat, The specimens .ere
aged for seven days before exposwre,
2, A second series of specimuns .ms prepured by using the same
paint systems (F2-1 to F2-6) on panels vhich had been
treated by brushing .dAth a 2v aqueous solution of "OShirlan Na"
34 « third series of speimens .dith the same paint systems was

prepared und painted by I.C,I. Ltd,, in the U,K. and sent to
Nigeria for cxposure,

g

y des in Puints 8. onsored by idnist f Supply Chemical

Inspcctorate

i : N 7

Serial H '
No, | Primer | Finishing Coat Fungicide ’

b

F1- 1 cs.137os‘ gPrirrcr and Gencral Scrvice Nil 3

M-2 " finishing Paint to CS,2000E ! 2,04 Pentach?orophenol

-3 " " 0,5,. liuodex "Supcr nd-It" |

M- 4 " " 0.5,. Nuodex 321,SS

M-5 " " 0,075;. Fhemey Cil Soluble(ZS;::*

F1- 6 | CS,2307 gPrimcr and Telccommunication Nil

-7 " LZquipment Finishing fuint 2,0;: Pentachlorophenol

M-8 . ' to CS, 2306 0, 5;« Nuodex "Supcr=ad-It"

Fl= 9 " " 0,5,c Nuodex 321,38

FM-10 " " 0,075,. Fhemox Gil Soluble(254)

)
Note: One coat cach of primer und finishing paint were applied,
77 Nuadex "Super=nd-It" is diphonyl mercwric dodecenyl succinate,

=i



APPINDIX F (Cont'd, )

Fungua Resisting Paints

I Yungicidal Paints (Triel sponsorcd by kinistry of Supply, Chemical
Inspectorate )
! ; | ,
Paint System ] :
s;‘;f"l - ) | Substrate |
Paint Basc : Pungicide J )
‘ P
-1 -hite Gloss Pamt, ulkyd Base ‘ 1.50 Nil fm.ld Steel ‘
i Ph= 2 1.5, Super ad-It ' :
| Ph= 3 " . __} 2, Pentachlorophenol ! i '___“_:_______}
Fi- 4 | “hite Gloss Paint, Chlorinated Nil i "
Rubber Base ] :
F4h-= 5 " i 1,5,: Super «~d-It ‘ " '
Fi= 6 " 1,0 Pentachlorophenol ot
}Fz;'-"r "hite Gloss Paint, Linsc.d Nil !
0il Base | g
Fi- 8 " L 1,5, Super .a-It | " "o
F4= 9 " { 2, Pentachlorophenol @ " "o
F4-10 hite Gloss Paint, .lkyd Basec Nil ‘estern Red
Cedar |
Fu-11 " 1,5,. Super ..d-It " " i
Fi=12 A " 2. Pentachlorophenol ; " " i
¥4=13 ! “hite Gloss Paint, Chlorin.ted , Nil " " :
Rubier Base : I
Fh-14 " } 1.5,: Super .d-1t oo "
F4-15 _ " 2 Pentachlorophenol ; " " )
{Fy-16 | Mite Gloss Paint, Linsced Nil P L
§ 0il Base i |
:F‘h—17 " 1.5;: Super ..d-It o " '
i '4-18 " 2,; Pentachlororhenol | " " !
| —_ |
( .
(Note: Two coats of paint .ere applicd to each ranel, In the fungicidal :

systems, the sccond coat only contuined the fungicide,
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/PPENDIX F (Cont'd,)

Fungpus Resisting Paints

5. Fungioidal Paints (Goodlass 7all & Co, Ltd,)

v \ : B t
a ! ! . :
" ' Substrate Primer Undercoat l tinishing Coat ;Fungicidel
; . +~ 0
} Meranti  "Glossinol". Undercoating } "Glossinol" Synthetlc sbsent
l +aluminium  "Glossinol" Cream; Enamel Minishing Present t
| Obeche :Wood ‘Ref, 257/ 'Cream, Ref,88/4F | ibsent
, Primer 1(2 coats 1 (1 coat) 1 Present
¥eranti ‘Ref’ 149/6F 'Undercoatlng WGilossinol™ Synthetic | ibsent !
1(1 coat) "Glossinol" G rreen dnamel Finishing Present !
| Obeche i 1Ref 257/24F Middle Permanent Green! Absent
‘ ! (2 coats) ‘Hef 88/30F Present |
| :
H .

- Camis

In the fungicidal paint systems, the Fungic:.de (mercury salt of a long
chain fatty acid) was present in all {our coats,

Fungicidal Paints (Jenson and Nicholson Grox_xg)

i |

Primer i Undercoat ! Finishing Coat

i
H
|
i
N
1
le

2 |
2
5 |
i

; "BF" ref,uv,638/1/1

" ; " " nopn Ref‘.D. 638/1/3

" | " " "DF" Ref,D,638/1/4

" ; "iF" Ref.V,638/1/5
{

—— 4 - cm———

Obeche panels were supplied by the sponsor of the trial from
the UK, with the backs and edges puinted vith aluminium primer,
The test faces were painted .ith one coat of pr.wer, two of
undercout and one of finishing coat, In addition, panels vere
preparzd using finishes "sF" ana "BF" on wood pretreated by
trushing the test surfaces with a 2,0 aqueous solution of
"Santobrite",

Bach of the finishing coats ".i'" to "iF" contauined a different
fungicide, the nature and concentration of which were not
divulged by the sponsors,

«8 =

———— i ity e iy — - -

Juminium Grey ‘Thite Undercost '@ finish "AF" Ref.D,638/1/1
mer(xlef 2/36'4/66) (Ref‘.‘./613/169/5)

—de




H#PEENDIX G

Fungicidel Varnishes

1. Nuodex Fungicides in Vurnishes (Trial sponsared by Ministry of Supply
Chemical Inspectorete

Serial I\‘o.’ Varnish System } fungicide

H
', |
G1- 1 Varnish to Specification T,S,188; Nil
G1= 2 "

; 2,« Pentachlorophenol

et

e ———-— <+ e —— e @0 .

. e ——— e ———

G- 3 1 0,5/ "Super nd-It"
Gl- 4 " ‘ 0.5, Muodex 321,SS
Gi= 5 " : 0,75,. Fhemox 0Oil Soluble 25;5

2. sungicidal Varnishcs (TrJ:iigl sponsored by :sdnistry of Supply, Chemical
Inspectorate)

-~

; Serial No, i Vurnish System Fungicide
| 5 !
| !
c2- 1 | varnish to Specification 7.8,188! N1
G2- 2 i " 1.5,. Super id-It
G2=- 3 | " 2,2 Pentachlorophenol
t

?

Note: Only one coat of varnish .as applicd to each panecl,

3, Fungicidal Lacquers (Brundram Pros, & Co, Ltd,)

Serial No.i Varnish Systen !
) -
G3= 1 Lacquer "B", containing parachlormetaxylenol (FCMX) as .
i fungicide,
G3=- 2 ; Lacquer "C", contuiaing "Captan" as fungicide :
G3- 3 + Varnish, Spcecial, Ffungicidal, to Spccificution T,S,191.B !

Notes, 1, «t th> basc depot, the varnishes were apvlied to the internal !
sufaces of door pancls vhich had been wiped free from fungus. '
The coverage wes approximately 13oz,/sq.yd. '

wood .ere troated with two coats of the lacquers allowing 24 hrs
dryin7 time between coats, The coverage was approxim.toly
[ ]

2t0z,/sq.ya.

i
2, For exposwre in the jungle clearing, pancls of mould-free Obechei
i
!

-
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APPENDIX H

CAEr -2 ]

Serial No,

Primer Finishing Coat

H1-1

Copper paint (1 coat) anti-Fouling Anti-Teredo copper

Paint (1 coat)

—
e et e it

Note: The panels were air-dried for 48 hours after the finishing coat had !
been applied.

2. Anti-Fouling Paint Systems (Red Hand Compositions Co.)

Serial No.

Paint System

' H2-1
H2-2
H2=3
H2=L
H2-5

H2-6

Laterac System with ked Boottopping

Laterac System with Anti-Fouling Plastic Finish
Netabond System with Red Boottopping

Zinc Chromate System finished with Green Anti-Fouling
| Zinc Chromate System finished with Green "Syndurac"

+ Synthetic Inumel

iLaterao System finished with W.¥W. Anti-Fouling

- c— - L
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APFPENDIX H (Cont'd)

Arti-Fouling Paints

3.  Admirelty Experimental Anti-Fouling Paints (Trial sponsored by Admiralty
Central Dockyard Laboratory)

——————. St a—

% RO

—— s . et e

Paint System

2.

¥or the U.S.N. Spec,121 finish, a vinyl red lead undercoat was
used and, for all the other finishes, Admiralty "Pomar" Anti-

corrosive Paint.

Two coats of cach finishing paint were applied at T.T.E. with
an interval of 24 hours between coats,

Serial )
No. Type Plant No. Description
H3=1 WP CPP/367/55 3:1 Rosin/Aroclor pigmented with
cuprous oxide
H3-2 4LUP Mod CPE/368/55 Reduced cuprous oxide with iron oxide
added to maintain pigment/medium volume
ratio
H3-3 L5P CPP/369/55 1:1 Rosin/Aroclor pigmented with
cuprous oxide
A o
H3-L L5P Mod CPP/370/55 Reduned cuprous oxide with iron oxide
added to maintain pigment/medium
volume ratio
H3-5 161P CFP/371/55 3:1:1 Rosia/aroclor/Bedesol Stand oil
varnish pigmented with cuprous oxide
H3-6 161P kod CFP/372/55 Reduced cuprous oxide with iron oxide
added to maintain pigment/medium
volume ratio
H3-7 U.S.N. CPP/373/55 1:1 Rosin/Vinylite VYHH, plasticised
Spec.121 with tricresyl phosphate, pigmented
wath cuprous oxide
H3-8 Pocoptic CPB/37L/55 2:1 Rosin/A - Stage phenolic resin plast}
icised with tricresyl phosphate, pigt
mented with cuprous oxide
H3=9 Blue A/F CFPP/375/55 (uprous thiocyanate and mercurous
/3/2 chloride in Pocoptic medium, tinted to
dark blue with Prussian Blue and black
H3-10 Blue 4/F | CPP/376/55 Light blue version of D1/3/2
b/3/5
H3=11 359P CPP/377/55 Cuprous sulphide in Pocoptic medium
H3-12 360P CFr/378/55 Cuprous sulphide and cuprous thiocyanate
in Pocoptic medium
H3-13 363P CPP/379/55 Cuprous sulphide in 44P medium
H3-14 36LP . CPP/380/55 Cuprous sulphide and cuprous thiocyanate
i ! in 4P medium
-l
Note. 1. Three coats of undercoat were applied to the panels in the U.K.

8-



APPENDIX K (Cont'd)

Anti-Fouling Paints

L.  Experimental Anti-Fouling Compositions (I.C.I. Ltd., Paints Divisien)

Serial ] Paint System
No. Vehicle Cuprous Oxide(%) ;Iron Oxide({) |additions
.
| !
Hi=1 Plasticised rosin 40 i 10 to 20 -
1
)
H4=2 | Rosin/Phenol- L0 | " -
formaldehyde/oil !
HY=3 Rosin/oil 28 " ‘f -
Hy=l [} 30 ‘ " -
HL-5 Plasticised rosin | 40 " 1.5% mercury
i ) oxide
Hu=6 | As for Hu-5 but | 40 ! " "
loss soluble ; '
- ' e -4
- " ! 0 | " "
Hy-7 A 3 ]
HL-8 Plasticised rosin 50 ‘ " -
— —— ; pun—
Hi=9 " ; 60 P -
i i +
H4=10 " | 40 P 1.0% D.D.T.
. . e
m_11 " 1 50 : " ‘ 20% mercury
: , ! oxide
4 : '
Hu=12 | As for Hi=11 but ! 50 i " } "
less soluble ‘ : !
. 1 i

Note: 1. Nc undercoat was used and only ~ne coat of finishing paint.
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ATPEIDIX I

Anti-Teredo Paints

Adniralty Experimental Anti-Teredo Paints (Trial sponsored by Aimiralty

N o At e et S 0 S

Serial Paint System
No. s
Type Plant No. Description
I-1 LLP CPP/367/55 3:1 Rosin/aroclor, pigmented with
cuprous oxide
1 . N
I-2 | 45P CPP/369/55 | 1:1 Rosin/Aroclor, pigmented with
currous oxide
I-3 U.S.N, CPP/373/55 1:1 Rosin/Vinylite VYHH, plasticised
Spec.121 with tricresyl phosphate, pigmented
with cuprous oxide
I-4 Pocoptic CPP/374/55 2:1 Rosin/A - Stage phenolic resin
plasticised with tricresyl phosphate,
l pigmented with cuprous oxide
I-5 | Ground Glass | CFP/381/55 | Ground glass in 1:1 Rosin/arcolor
Formulation ‘ medium at approximately 111 pigment/
medium ratio,
L
I-6 " l CPP/382/55 Ground glass in plasticised chlorin~
] ated rubber medium at approximately
1:1 pigment/medium volume ratic
l ]
1-7 " , CPP/383/55 As for L5P with some cuprous oride
! renlaced by ground glass
1-8 Fomar , CPF/38L/55 ' Standard Admiralty Anti-corrosive
{ +  paint (used as control sample)
B
Note. 1. The underccats were applied to the panels in the U.K. For the
U.8.N, Spec.12t finish, a vinyl/red lead undercoat was used and,
for all the other finishes, Admiralty "Pomar" anti-corrosive paint,
2. Two coats of each finish (including I--8 "Pcmar") were applied at
T.T.E., with an interval of 24 hours between coats.
3. The specimens were immersed at the exposure site 24 hours after
the final coat was applied.
I
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APEENDIX J

Composition Preservative on

e e . e

Paint

Serial No, Paint System Further Treatment
J=1 ! Paint p.f.u., Ammunition, White Composition, Preservative
Alr-drying to CS8.1973 to €,S.1663F (1 coat)

J=2 " Nil

J=3 Paint p.f.u,, Ammunition, Brown, Composition Preservative
| Stoving, to C.8.1975 to C.S.1663F (1 coat)

J=l ' " Nil

Note. 1. The panels were painted in the U.K. One coat of the

Composition, Freservative was applied at T.T.E. by dipping
and draining for t¥o hours immediately before placing on
exposure,

2. At the Lagos Army Ordnance Depot, painted amuunition boxes
were treated by spraying with the composition under test.

-
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AFTENDIX X

Tropical Storage Trial of Service Paints (Cellon, Ltd.)

1
Sleqxo'j..al Ma;:i'?;:\:rer 8 Specqu.i‘j..cation Desoription
K=1 2.5.588 - Red Oxide Primer
K=-2 - T.S5.4930 Cerrux Reducer
K=3 K.4929 - Yacht Varnish
K=4 S Xo bk - Brown Second Coat
K-5 - DNC/i /76 Yellow Primer
K=-6 S.4923 - Red Lead Steel Primer
K=7 - DNG/M/73 Grey Finish
K-8 - DNC/M/78 Grey Undercoat
X-9 6.5.590 - Etch Primer
K=~10 - C.5.1870C Red Oxide Primer
K=-11 - C.8.2587 Grey Matt Finish
K~12 - €.5.2587 ! Grey Glossy Finish
K=13 - C.8.2354 . Grey Undercoat
K~14 K. 5064 D7D, 827 Grey Enamel
K-~15 S.5177 BS.1011 Red Lcad Primer
K-16 5.8.590 - Two Solution Ltch Primer
K-17 S.X. 44 - ! Yellow Primer
K~18 S.X. 4 - Green Primer
K~19 5,097 2S.634 Grey Stoving Fnamel
K-20 5.093 DTD.235A Grey Stoving Enamel
X~21 D.4S459 DTD,63B Grey Finish
X=22 K.5075 C.S.2000E Grey Finish
K-23 D, 481 DTU,. 766A aluminium

————
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Fig.2 General view of town site, Port Harcourt. Specimens
were placed in an open compound behind building at
right centre of the photograph (see Fig.3). The
base depot store (Fig.4) was part of the large
building in centre of photograph.

Fig.3 General view of exposure compound at town site,
Port Harcourt.



Fig.4 Exterior of base depot store, Port Harcourt.

Fig.5 Base depot store,
Port Harcourt
(interior).




NOTICE,

Fig.6 General view of jungle oclearing, Nkpoku. The
Jungle undergrowth site was approximately 50 yards
behind and to the left of this clearing.

Fig.7 General view of marine site, Lagos. The compound
shown at right centre of photograph was 50 to 100
yards from the surf line, Specimens exposed in the
compound behind building in the centre were approxi-
mately 200 yards from the surf line (Fig.8)



Fig.8 General view of exposure compound 200 yards
from surf line at Lighthouse Beach, Lagos
(¥arine Site - 200 yd).

N\

Fig.9 General view of desert site, Kano.
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Pig.10 General view of the dolphin in the Bonny River,
Port Harcourt (Harbour Site).

Fig.11 Ready Mixed 0il Paints (Trial sponsored by Ministry
of Supply, Chemical Inspectorate) exposed at the
desert site, Kano.



Fig.12 Experimental Paints (W. and S. Leigh Ltd.)
exposed at the town site, Port Harcourt.

Fig.13 Experimental Paints
(W. and S. Leigh Ltd.
exposed in the jungle
clearing, Nkpoku.




Fig.1, Paints and Varnishes (International Paints Ltd.)
exposed at the towm site, Port Harcourt. (Photo-
graph taken after 14 months exposurs.)

e
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Fig.15 Priming Schemes for Metallic Coatings (Trial
sponsored bg the British Iron and Steel Research

Association). Panels exposed at the marine site
(200-yard compound).



Fig.16 Priming Schemes for Metallic Coatings (Trial
sponsored by the British Iron and Steel Research
Association). Complex shapes on exposure at the
parine site (200 yard compound).

Mg.17 Priming Schemes for Metallic Coatings (Trial
sponsored by the British Iron and Steel Research
Association). The method of supporting the panels
on the exposure stand is shown.
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Fig.20 Admiralty Paint Systems (Trial sponsored by
Admiralty Chemical Department) exposed at the
marine site, Lagos.

Fig.21 General Purpose Paints (Red Hand Compositions Co.)
exposed at town site, Port Harcourt. The four panels
on the right-hand side of the bottom row are asbestos
cement and the remainder are wood. (Note heavy dirt
collection on one of the wooden panels, Serial No,

B1-y)



Fig.22 Canadian Army Vehicle Paints applied to wood
exposed at the town site, Port Harcourt.

Fig.23 Commeroial Ensamels (Jenson and Nicholson Group)
exposed at desert site, Kano.



FPg.2, General ose Paints (Red Band Compositions Co.
- 2nd Trial) exposed at town site, Port Harcourt.

Fg.25 General Pu.rgose Paints (Red Hand Compositions Co.
- 2nd Trial) exposed in the jungle undergrowth.



Pig.26 General Purpose Paints (Red Hand Compositions Co.
- 2nd Trial) exposed at marine site, Lagos.

Fig.27 Turnall Colourglasze (Turner Asbestos Cement Co. Ltd.)
exposed at town site, Port Harcourt.



Mg.28 Plastic Emulsion Paints (Jenson & Nicholson Group)
exposed on concrete blocks at the marine site,

Lagos (50 yard compound).

Fig.29 Picture Varnishes (Trial sponsored by the
National Gallery) exposed at desert site, Kano.
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Fig.30 Picture Varnishes (Trisl sponsored by the
National Gallery). Specimens exposed on clear
glass (microscope slides) at desert site, Kano.

Fig.31 Fungus Resisting Paints (I.C.I. Ltd.) exposed at
town site, Port Harcourt.



Fig.32 Fungus Resisting Paints (I.C.I. Ltd.) exposed
in jungle undergrowth, Nkpoku.
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Fig.33 Fungicidal Paints and Varnishes (Trial sponsored
by M.0.S., Chemical Inspectorate). Specimens
exposed 1n jungle undergrowth.



Fig.34 Fungicidal Paints
(Goodlass Wall & Co. Ltd.)
exposed in the jungle
clearing, Nkpoku.



3 4

Fig.35 Pammel Synthetic Enamel Paint (Blundell, Spence & Co, Ltd.).
Condition of painted mild steel panels at end of trial, i.e.,
after 18-19 months exposure, Panels 1, 2, 3 and 4 were exposed
at marine (50 yd), marine (200 yd), jungle clearing and
desert sites respectively, The lower halves of panels 3 and 4
have been polished.



Fig.36 War Equipment Paints
(Trial sponsored by
¥.0.S., Chemical
Inspectorate). Arctic
White finish after
approximately 3 months
exposure in jungle
clearing. (System A4-8
on left, A4-17 on right)
Note very heavy rusting
on portion without primer,

Fig.37 Ready Mixed 0il Paints
(Trial sponsored by
M.0.S8., Chemical
Inspectorate).
System A5-6 after 34
months exposure at

jungle site showing
severe coracking.
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Fig.38 Ready Mixed 0il Paints
(Trial sponsored by M.0.S.,
Chemical Inspectorate).
System A5-11 after 32
months exposure at desert
site, Note severe oracking
and fading as compared with
duplicate panel at jungle
site (Pig.39).
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Fig.39 Ready Mixed Oil Painte
{Trial sponsored by
M.0.8., Chemical
Inspectorate). Systen
A5=-11 after 34 months
exposure at jungle site
Note severe cracking.
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Mg.4,0 Ready Mixed 0il Paints
(Trial sponsored by M.0.S.
Chemical Inspectorate).
System A5-T after 34
months exposure at
Jungle site, showing
heavy fungal and algal
growth.

SIHOLYd 106103 m

Fig.41 Ready Mixed 0il Paints (2nd Trial sponsored by 1.0.S.,
Chemical Inspectorate). System A5-6 after 18 months
exposure at jungle site showing severe cracking.



Pig.42 Paints and Varnishes
(International Paints
Ltd.). Specimen AS-1L,
after 18 months
exposure at town site,
Port Harcourt, Note
heavy algal growth.

Mg.43 Chlorinated Rubber Paints (Messrs. Tretol Ltd.).
Panels after 15 months exposure at the marine
site showing severe checking and oracking (left
hand specimen from 200 yd compound and right
hand specimen from 50 yd compound ).
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iig.44 "Avare" Silica/Graphite Paints (C.R. Averill, Ltd.).
Systems A10-1 to A10-6 (from top to bottom) after
15 months exposure at marine site, Lagos. The
panels on the left were exposed 200 yards,and those
on the right, 50 yards, from the surf line.



“AVARC”&"TREETOL"PAINTS.
AERIAL WIND & WATER

Fig.45 "Avare" Silics/Craphite Paints (C.R. Averill, Ltd.)
and Chlorinated Rubber Paints (Tretol, Ltd.) after
10 months exposure. The two columns on the left were
exposed at Wilmot Point, Lagos and those on the right
in the wind,/nter gone of the lagoon site., The order
of the specimens is, reading from top to bottom,
A10-1 to A10-6. The bottom row contains the
Chlorinated Rubber Paints (System A9-1).



Fig.46 Priming Schemes for Metallic Coatings (Trial
sponsored by the British Iron & Steel Research
Associationg System A13-1 after 19 months exposure
at the marine site showing severe erosion of the
pl.int .

Fig.47 Priming Schemes for Metallic Coatings (Trial
sponsored b§ the British Iron & Steel Research

Association System A13-12 after 19 months
exposure at the marine site (enlarged view).



Fig.48 Priming Schemes for Metallic Coatings (Trial

sponsored by the British Iron & Steel Research
Associationg. System A13-19 after 19 months
exposure at the marine site showing severe
corrosion of the metal coating and breakdown of
the paint systea.

o 76
CELLON PANT FINSHES
x o E:]
23 s L.
.

Fig.49 Service Paint Systems (Cellon Ltd.). Specimens

A16-20 to A16-27 and A16-32 after 3% years exposure
at the marine site, showing very heavy rusting of
panels and almost complete destruction of the
paint films,



ARTIFICIAL Fig.50 Car Finishes (F.I.A.T.,

i Turin). The two top
rows were exposed to
artificial weathering
tests for 500 hours
and the two bottom
rows were exposed in
the jungle clearing,
Nkpoku for 6 months.
The specimens are in
order from left to

JUNGLE right and top to bottom.

A

Fig.51 Car Finishes
(F.I.4.T., Turin),
Specimens after
months exposure at
desert site (two top
rows) and marine
site (bottom rows),
The specimens are
in order from left
to right and top to
bottom.

DESERT

MARINE



JUNGLE CLEARING NKPOKU
27 MONTHS EXPOSURE

PANEL No . 33

Fig.52 Canadian Army Vehicle Paints applied to wood.
System B4-9 after 27 months exposure at jungle
site, showing heavy fungal decay of wood.

Fig.53 Canadian Army Vehicle
Paints applied to wood.
System By-15 after 7
months exposure at jungle
site showing oracking of
the paint where the sub-
strate had split, and
heavy biological growth
at the regions of the
cracks.




JUNGLE CLEARING NKPOKU
27 MONTHS EXPOSURE

PANEL No ' 32

Fig.54 Canadian Army Vehiocle Paints applied to wood.
System B4-8 after 27 months exposure at jungle site,
showing heavy biological growth on left hand side
and good condition of paint on right hand side
which was cleaned.

JUNGLE CLEARING NKPOKU

PANEL No 42

Pig.55 Canadian Army Vehicle Paints applied to wood.
System B4-18 after 27 months exposure at jungle
site showing cracking of paint at areas where
substrate has split and heavy biological growth.
(The right hand side of the panel has been
cleaned. )



Fig.57

Fig.56 Canadian Army Vehicle Paints
applied to wood, System B4~13
after 5 months exposure at
marine site showing severe
aplitting of wood substrate.

SURF BEACH LAGOS
27 MONTHS EXPOSURE

PANEL No 17

Canadian Army Vehicle Paints applied to wood.
System B4-17 after 27 months exposure at marine
site, Lagos, showing cracking and flaking of
the paint where the substrate had split. The
right hand side of the panel has been cleaned.



TOWN  SITE PORT HARCOURT
24 MONTHS EXPOSURE

Fig.58 Canadian Army Vehicle Paints applied to wood.
System B4-20 after 24 months exposure at town site,
Port Harcourt, showing cracking and flaking of
paint - areas where the substrate had split.
The ° . hand side of the panel has been cleaned.

Mg.59 Canadian Army Vehicle
Paints applied to wood.
System By-12 after 5
months exposure at marine
site showing a typical
case of blistering.




Pig.60 General Purpose Paints
(Red Hand Compositions
Co. - 2nd Trial).
System B7-20 (left hand
side of panel) after
114 months at marine site,
showing severe flaking.

Il MONTHS BXPPOSURE

. | | |
l

WESTMORLAND GREEN
SYMBOL No M
Fig.61 Turnall Colourglaze (Turners Asbestos Cement Co.)
Specimen C2-2 after 11 months expomure in the
jungle clearing showing heavy, superficial
biological growth, easily removed on washing.
(The bottom right hand corner has been cleaned.)




18 MONTHS

Fig.63 Commercial Varnishes
(International Paints
Ltd.). Specimen E1-2
after 18 months exposure
at town site.

_EXPOSURE

Commercial Varnishes
(International Paints,
Ltd,). E1-1 after 18
months exposure at town
site, showing extensive
checking and cracking.
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Fig.64 Commercial Varnishes
(International Paints Ltd.).
Specimen E1-3 after 18 months
exposure at town site,
showing considerable
darkening.

Fig.65 Commercial Varnishes
(International Paints Ltd.).
Specimen E1-} after 18
months exposure at town
site, showing heavy flaking.

18 MONTHS
EXPOSURE




Fig.66 Damage to paint film on wood substirate caused by
the fungus Pullularia after a year's exposure to
sun and rain at the town site, Port Harcourt.

(The lower right hand region of the panel has
been cleaned.

PMg.67 Fungus Resisting Paints (Jenson and Nicholson Group)
Specimen with primer and white undercoat only, after

5 months exposure, showing fungal pustules breaking
through the paint film.



Mg.68 Development of pyocnidia of Botryodiplodia theobromae
on unpainted Obeche wood dipped in copper naphthenate
for 1 hour and stored at 90‘p relative humidity.

Pig.69 Pungus Resisting Paints (I.C.I. Ltd.). Specimen F2-5
(painted in U.K.) after 12 months exposure at the town
aite, Port Haroourt showing extensive breaking-up of
the paint film by pustules of Botryodiplodia theobromas.



Fig.70 Fungus Resisting Paints (1.c.I. Ltd,). Specimen F2-6
showing rupture of paint film by pustules of

Botryodiplodia theobromae growing from the wood
substrate (enlarged view).

Fig.7! Fungus Resisting Paints (I.C.I. Ltd.). Enlarged
view of paint film showing Graphium synnemata
growing from the substrate,



FMg.T2 Fungus Resisting Paints
(I.C.I.Ltd.). Specimen
P2-6 showing patches of
dark Pullularia on paint
f£ilm after 3 months expo-
sure at the town site,
Port Harcourt.

Pig.73 PMungus Resisting
Paints (I.c.I.I‘td.).
Specimen F2-6 after
3 months exposure
in the jungle under-
growth, Nkpoku,
showing heavy, super-
ficial mould growth.




Mg.74 Fungicidal Paints
(Goodlass Wall & Co.Ltd.).
Systems FS-4 (on left)
and F5-3 (on right) after
16 months exposure in the
jungle clearing. The
damage to the paint film
caused by pycnidia of
Botryodiplodia thesbromae
can be seen on the
cleaned portion of F5-3.

PANEL No |BI| PANEL No g3

Fig.75 FPungicidal Lacquers
(Brandram Bros. & Co.
Ltd.) applied to
Nigerian Mahogany
plywood door panels at
base depot Port Harcourt
(6 months exposure).




Fig.76 Anti-fouling, Anti-teredo Copper Paint (Red Hand
Compositions Co.) after 4 months exposure in Bonny
River, Port Harcourt, The four panels on the left
were unpainted wood controls and the four on the
right were painted. The four samples in the top
row were exposed in the vind,/water gone and the
four at the bottom were fully immersed.

Fig.T1 Admiralty Experimental
Anti~-fouling Paints
after 66 weeks exposure.
(Paint LLP on left,

LSP on right.)




Admiralty Experimental
Anti-fouling Paints
after 66 weeks exposure.
(Paint 363P on left,
U.S.N.Spec.121 on
right.)

Fig.79 Experimental Anti~fouling Compositions (I.C.I.Ltd,)
after 26 weeks immersion in Bonny River (Frame 1).
For distribution of specimens, see Fig.80.



T 5 2 9 3 8

" 5 1 12 6 2
Frame 1

10 ? 6 % 9 2

12 3 5 1 12 3

9 4 1 8 10 7
Frame 2

Pig.80 I.C.I. Experimental Anti-fouling Compositions.
Distritution of specimens on exposure frames
1 and 2. The numbers 1 to 12 relate to the
serial numbers of the twelve experimental
paints under test.



Fig.81 Experimental Anti-fouling Compositions (I.C.I. Ltd.)
after 26 weeks immersion in Bonny River (Frame 2).
For distribution of specimens, see FMig.80.

F1g.82 Anti-fouling Anti-teredo Copper Paint (Red Hand
Compositions Co.) after 4 months immersion in the
Bonny River, Port Harcourt. The panels have been
sectioned to reveal teredo attack. The four panels
at the top were unpainted wood controls and the four
at the bottom were painted. The four at the left were
fully immersed and those at the right were exposed in
the wind/water zZone,



Mg.83 Admiralty Experimental Anti-
teredo Paints. Condition of
panels coated with paint to
U,S.N.Spec, 121 after
immersion for 67 weeks in
Bonny River, Port Harcourt
and removal of marine fouling.

Fig.84 Admiralty Experimental Anti-
teredo Paints, Condition of
panels coated with System
12-5 (ground glass formulation)
after immersion for 67 weeks in
Bonny River, Port Harcourt and
removal of marine fouling.




Fig.85 Admiralty Experimental Anti-
teredo Paints. Sections of
panels coated with paint to
U.S.N.Spec,121 after 67 weeks
immersion in Bonny River,

Port Harcourt, showing absence
of shipworm burrows.

Fig.86 Admiralty Experimental Anti-
teredo Paints. Sections of
panels coated with system
12-5 (ground glass formulatio
after 67 weeks immersion in
Bonny River, Port Harcourt,
showing extensive teredo attack.




Table of Hydrographie Data ~ Bonny River, Port Harcourt

= — 4

Period: Ootober, 1956 - February 1958

Characteristios ef Water
Date State Depth | ~5ITnTEy -
Pido (£t) % NaCl pH Temp, C
18,10,56 Low Surface 1.6k 7.8 27.0
25.10.56 High " 1.70 7.8 27.0
1.11,56 Low " 1.66 7.8 27.0
6.11,56 High " 1.67 7.8 28.0
22,11,.56 " " 1.77 7.8 28,0
29.11.56 Low " 1.65 7.8 28.0
6.12.56 Kigh " 1.62 7.8 28,0
15012056 LOW - 1.58 708 2700
20,12,.56 High Surface 1.70 7.8 28,0
27.12.56 Low " 1,62 7.6 27.0
1. 1.57 " " 1.96 7.6 26.0
M. 157 " " 2.22 7.6 27.0
7. 2.57 " " 2.19 7.8 27.0
15. 2.57 " " 2.28 7.8 28,0
21. 2.57 High v 2.35 7.8 27.0
28, 2.57 Low " 2.35 7.8 28,0
7. 3'57 Hish " 2.41 7.8 28.0
21, 3.57 " " 2.51 7.8 28,0
28, 3.57 Low " 2,37 7.8 32.0
Se 457 High " 2.37 7.8 28.0
16, 5.57 " " 2.32 7.8 30.0
30. 5.57 Low " 2.26 7.8 30.0
. 6.57 " " 2.18 7.8 29.0
13, 6.57 " " 2.18 7.8 29.0
20, 6.57 Flood " 2.11 7.8 29.0
270 6.57 - " 2002 7-8 2800
36 7457 High " 2.08 7.6 28.0
10. 7057 " " 2.% 7.0 2800
18, 7.57 " " 1,76 7.6 28.0
25. 7.57 Low " 1.60 7.2 28,0
29, 8,57 High " 1.35 7 28,0
5« 9.57 Low " 1,03 7.8 28,0
12, 9.57 High " 1.14 7.2 28.0
19. 9'57 " " 1-26 7.6 28.0
24, 9.57 Low " 1.15 - 28.0
2. 1.58 " " 146 7.2 29.7
8. 1.58 " " 1.57 - 28.0
24, 1.58 High " i 1.77 7.0 29,0
30, 1.58 Low U i 1.63 7.2 29.0
11, 2.58 High " j 1.89 7.0 3.2
27. 2.58 High " i 2.05 ) 7.0 30,0
Note. Vertical series of samples taken on a number of occasions

showed that there was uniformity of temperaturc and salirity

from surface to bottom at the site.

from 10 to 15 feet of water,

Depth varied with tide

S —
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THE BEHAVIOUR OF PAINTS IN THE TROPICS
This report summarises the results

obtained from a large number of trials

involving the exposure of paints and

related materials to a variety of tropical
climatic conditions in West Africa,
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THE BSHAVIOUR OF PALITS IN THE TROPICS

This report summarises the results
obtained from a large number of trials
involving the exposure of paints and
related materials to avariety of tropioal
olimatic conditions in Vest africa,
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