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Plastic coatings are being tried by Union Sugar Division, 
Consolidated Foods Corporation in place of the usual oil paints 
as a means of providing a more complete, durable coating that 
will fully resist corrosion. During the year 1955, coatings have 
been applied successfully to the continuous diffuser , Oliver filters , 
other internal equipment, and to a lesser extent on the buildings 
and other minor pieces of equipment. 'With the rising costs of 
]a bor and materials necessary to make yearly replacements in 
equipment due to corrosion and numerous paint failures, plastic 
coatings were tried as a means of controlling these losses. (I, 2) 2. 

A careful survey of the available types of plastic materials 
'.-vas made and coatings were selected for trial primarily on the 
basis of their ability to withstand the corrosive effects of tempera­
ture and moisture. The next consideration 'was 'whether to de­
termine if the material would stand both acid and alkaline cor­
rosive agents. This latter requirement was first tested in the 
laboratory prior to application and subsequently in the field. 
In the laboratory tests, the materials were subjected to pure 
mineral reagents and in the field. the results of natural organic 
reagents present in the juices were observed. 

In the application of plastic coatings to beet sugar equipment, 
it has been found that strict attention must be given to the con­
ditions existing at the point of application. Generally speaking, 
when excessive moisture and heat conditions are present, in 
addition to the constantly changing acid and alkaline corrosive 
ag-ents , extreme toughness and durability on the part of the 
plastic is required. Certain fundamental requirements had to 
be adhered to if satisfactory performance was to be obtained. 
These were: I. Preparation of surface. 2. Adequate film thick­
ness. ~. Selection of type of plastic material. 

Preparation of Surface 
The slIccess or Failure of any plastic coating starts with SlIr­

bce preparation (~). In instances where the coating is sub­
jected to total immersion, the surface must be sandblasted to 
white metal. In no case has our company been able to hold a 
coating' under these conditions without resorting to this pro­
cedure. ''''here the surface is exposed only occasionally to wetting 
or fumes, a thorough 'wiping and wire brushing of the corroded 
surface ,vas sufficient. Other methods such as solvent cleaning, 
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pickling, or flame cleaning are not advised. These have produced 
coating failures when tried. 

Blast cleaning to white metal removes all mill scale, rust, 
spatter, flux, and other detrimental materials. A grit which 
polishes the surface must be avoided. In the trials here reported, 
steel slag for blasting has worked out very well and lends itself 
to repeated use after screening out the dirt and fine material. 
After blasting the surface is best cleaned with a vacuum cleaner, 
thus avoiding dusting and recontamination of the surface. 

The initial or prime coat shou ld be applied as soon as pos­
sible after the surface is prepared. In terms of practical applica­
tion, this means within eight hours after the surface is sand­
blasted. Successive coats shou ld be applied as quickly as the 
preceding coat is dry. 

Adequate Film Thickness 

If a surface is properly prepared, the protective value of the 
coating will largely depend on the thickness of the coating (4, 5) . 
To a certain degree, surface coatings are not completely im­
permeable to moisture and gases and as the him thickness de­
creases, permeability increases disproportionately. 

The surface tension of the liquid causes the coating to pull 
thin over the high points of sharp edges, welds, or seams and 
further causes the plastic to pile up excessively in the corners 
and crevices, usually entrapping air bubbles. Hence, the mini­
mum thickness of the coating shou ld be enough, that when 
measured on a plane surface, will give adequate protection at 
some lesser thickness over irregularities. It is generally recom­
mended that a minimum thickness of 0.005 inch be applied . 
In most cases the average thickness obtained per coat is about 
0.001 	 inch. 

For severe conditions where the coating is subjected to total 
immersion, our company has adopted a uniform standard of not 
less than eight coats. Our experience has shown that with an 
app lication of less than six coats the surface fails rapidly and 
the additional two coats have been well worth applying. 

Decisions governing the optim um coating' thickness are in­
fiuenced by the antici pated permanence of the equipment and 
the degree 01' importance of permanent 100 percent protection. 
In order to avoid difficulties arising hom uneven application of 
repeated coats, different colors may be used. This method shows 
up weak spots as the coat ings are applied or after the final ap­
plication. It also shows defects due to cracking, peeling, or trapped 
air bubbles after the final coating is dry. 
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CI Table l.-Coating Applications. _1 

Type of Coalings 

Straight Phenolic Resln 

_\Iodificd Phenolic-Epoxy Resin 

\- in"] Rc:-.in 

llcsin Coaling 

Base 

Coal I'ar PlaSlit 

1'ul-: \ Coatings 

P(~troJcUTn 

Application 

Diffuser \Yalls 

DiflllScr Cell 
Filters 

E\ aporators 

Liqllid Sug:tr 

II-hile 


\\ SUl1:ar Bin 
Ccutrifug:-tl 

Chute, 
DiHI"er Cells 
Sugar Fi1tCl~ 

Bldg',':;, and Outside of 

Lines 

Pettolcum 
Coalillgs In~ulation 

~l atctials 

Temporary Protection of 
Equipment 

Syrup 
'rauk~" elc. \ 

o 
Condition of 

Operating Coating 
C~orrosi\"e \genr Ternperaturc (After J Yr.) 

Raw Juice 

Ra\'; J nice 
H y<irochlnric .\dd 
Thill Juice. Hydro-

Hvdroxide 

\l"eL 
Wet 

Raw Juicc 
Hot s~ rU{J 

Vapors, ,\dd 

Alkaline Vmnes 


"'del 

<\U:aline Fumes 


Condensed ~\rni,,! lire 

~\foisturc 

Condensed ~{oi:-;turc 

F 
19WF 
2110"F 

70-1Z0'F 

nO-gWF' 

r,0-190'F 

Cood 
Good 

Good 
(;ood 

COOl\ 

(~nod 

]<dilllre 

;f' 
:r. 

....;Condit ion due- to coating thickness, 
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Selection of Plastic for Coating 
The cllld (ol1sideraliolls advanced ill selecting- a (Oal­
lor a gi\ell applicatioll ;}," rclerred to are, 1. ylaxi­

ure resistance lequired, Type 01 corrosIve 

Tahle 1 silu",'i the vanous used 
,\ lIst of coatings applied Plasti( 

TP(j I, Line 'lite 700 Plastic Coat­
Polyvinyl ,\celate :\(). riO:!. 

For temperature ranges near or abmc the boiling of 
,yaler, Vinyl and epoxypliellolic resin type coatings were chosen, 
For lemperalUrc ('ollditiollS belm\ 110 F., alkyd resin paims 

used. PetroicUlll and coal tar resiu were used 
ncar or lel()w the amhient I Poly-

acetate water mixed 1'e,,11l,., were used to cmer these JaUer 
as they did alluw the under 

bleed tIm and al t sallie tillle 
surface, The comhinat IOn 

used in this manner a voids Ihe llsual 
petrokulll due to theil black 

11ght reflectance. coalings possess guod 
corrosive conditions encoulltered, but are 
apply. The surface must be sandblasted or a 
to obtain the company 
has adopkd the of sand 
hlast.ing and applied 
ill this rna III let' serVin:. pron:durf' 
was illed fa un:s were encountered. 

adhesioll hut must he modified 
with otller resills such as Illdural resins to the 
necessary acid 
pounded with 

PctroleulIl reSInS were introduced for lemporary 
protection oj during illtl'l'Campaign, One of these 
coating's liollS alld prmickd good protection 
III open syrup lank,.., at temperatures oj imately ::00' F. 
SCleral 1 of these lIlatcriah are avai a 101\ initial cost 
and can lIsed effcct where 1 or scmiperlll<lIH'I1! 

de, ired \\' it hotH specia I Sll rface 

are not too difficult to 
apply under extrelllely_ diAicult ('011­

diliolls. IJ;\ve been to org-anic acids in 
the battery and st::mda liquor lank, to mineral acids and alkalies 
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on the Oliver fi.lters and evaporators for the past year without 
deteriorating to any extent. 

The coated evaporator bodies were cleaned as frequently as 
once a week with dilute sodium hydroxide and hydrochloric acid 
solutions near the boiling point of water. The service rendered 
was of inestimable value especially ~when consideration is given 
to the fact that the bodies are more than fifty-five years old and 
the original cast iron has degraded to the point where it would 
no longer stand up under the necessary boilout procedures. 

These plastics have also been used to coat the inside of the 
liquid sugar melter and storage tanks and have given good service 

. in this instance. Some difficulty has been experienced with the 
welds that were not ground smooth before coating necessitating 
patchwork at these points. In general the coatings have proven 
very satisfactory. 

Chlorinated rubber base coatings have given disappointing 
results where tried. This type of coatings has been replaced on 
structural steel and factory equipment by Alkyd resin coatings 
which are much cheaper and have resisted corrosive action com­
paratively longer. 

Summarizing the results and experiences with plastic coatings, 
our company is well satisfied that plastic-type materials have an 
important place in the sugar industry and that their use will 
continue to grow and develop as new materials are provided. 
Success with the epoxy-phenolic type resin coatings has been 
satisfying and plans are to use this type of plastic extensively to 
control corrosion in the continuous diffuser, the evaporators, 
throughout the beet end, the sugar end, and wherever corrosion 
or rust endanger the final product and necessitate costly yearly 
replacement. 
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