










Figure 5-Activity of BCM and IPBC in a high PVC coating. The zone 
of inhibition (ZOI mm) is a measurement of activity against the test 
fungus Aureobasidium pullulans. 

mg/m2 

1 mg per m2 of an available highly active film fungicide is enough to inhibit the growth 
of Aureobasidium pullulans not only directly on the coating but also in its vicinity. 

Figure 6-Multilayer test design to demonstrate the mobility of active 
substances over the cross section of a paint film. Pure acrylic paint: 
Troy Recipe #8, PVC= 40. 

Goal: Proof that film preservative active substances 
are mobile in a paint film. 

Test Principle: Two-layer coating system with different equipped 
layers, bioassay. 
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The total biocide amount was the 
same for all test specimen. 

Figure 7-Mobility of IPBC in a paint film. Note: ANOVA of the zone of 
inhibition size (ZOI in mm/20) shows that the result is independent 
from the structure of the layered test specimen, the ZOI is the same 
for the test specimen with no biocide, and 0.3% or 0.6% of the bio­
cide in the top layer. This proves the establishment of an equilibrium 
concentration over the entire paint cross section. AnPs: Test Fungi 
Aspergillus niger and Penicillium species. 
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To illustrate a recent example of one of the myths, 
an experiment was published2 proposing to demon­
strate the enrichment of IPBC at the surface of an un­
dercritical paint film (PVC=40) using ESCA ( electron 
spectroscopy for chemical analysis and Auger spec­
troscopy). The published elemental composition of the 
paint film surface demonstrates nicely the mainly or­
ganic nature of the surface as expected. The reported av­
erage iodine concentration was 1 %, which is not very 
far from expectation assuming the unpublished paint 
recipe has 40% of a polymer emulsion and the pig­
ments and fillers do not adsorb IPBC. Under these as­
sumptions, a local concentration of 2% IPBC in the 
cured binder can be calculated. 

The problem is that the ESCA method, with its lim­
ited penetrability, is absolutely unsuited to judge on 
the distribution of paint additives over the cross section 
of the paint film. Only data points up to a depth of 
0.007 micrometer and only at a very few spots were re­
ported, which is by far not representative of the entire 
cross section. To put the issue into perspective, it might 
be remembered that the grain size of pigments and 
fillers are in the range of 2 to 40 micrometers in a paint 
film. Conclusions that there is an enrichment of IPBC 
at the paint surface are very far fetched and not sup­
ported by the experimental data. 

Because of such confusion about the chemical motil­
ity of various fungicides, experiments were undertaken 
to demonstrate the necessary activity of the film fungi­
cides IPBC and BCM to be judged effective, as well as 
the actual distribution of such fungicides over the cross 
section of the paint film. 

To test the activity of IPBC and BCM, a ladder series 
of the active substances were incorporated into a low 

Figure 8-Leaching effect per sandwich type. Note: The different 
structure of the paint film does not influence the leaching velocity 
from the total paint film. 
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The efficacy of IPBC is independent from the method the 
film was built up. 
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was applied on top of the base layer ( called the top 
layer in the illustration). 

binder-containing paint. Draw-downs were made on 
Whatman No. 1 filter paper, dried, and leached in tap 
water for 24 hr to remove soluble ingredients which 
might have inhibitory effects. After drying, the paint 
films were exposed on malt agar to the attack of Aureobasidium pullulans, a typical and common black­
colored paint colonizer. After 14 days incubation, the 
test specimens were rated according to ASTM D 5590 
and the growth free zones of inhibition (zoi in mm) 
were measured in the vicinity of the test specimen. 

The first paint film test specimen had a base layer 
with no biocide and 0.6% in the top layer. The second 
specimen had 0.6% of the biocide in the base layer and 
no biocide in the top layer, and the third paint film test 
specimen had 0.3% of the biocide in both layers. With 
that arrangement, every test specimen had the same to­
tal amount of film preservative, equivalent to 0.3%. If 
the IPBC were not mobile in the test paint film, or the 

The results are summarized in Figure 5 and expressed as amount of 
active substance per area unit. An 
amount of only 1 mg BCM per m2 of 
coated surface is enough to generate a 
large zone of inhibition of 13 mm. 
These data demonstrate the extremely 
high activity of modern film fungi­
cides. Further, this high activity 
demonstrates how relatively immobile 
preservatives can have any effect for 
soiled coating surfaces. 

Why is such high activity neces­
sary? Because only low levels of the 
active substances are available in the 
humidity layers where the fungi are 
growing. 

The next experiment was designed 
to demonstrate the mobility of the ac­
tive substances over the cross section 
of paint films and the availability of 
the active substance portions in all sec­
tions of the coating. Diffusion is the 
main transport mechanism over the 
cross section of the paint film. This 
mechanism allows the total utilization 
of the applied biocide load in a coat­
ing and describes the long lasting ac­
tion of a film protection with 
Polyphase 678, for example. 

Troy Test Paint Recipe #8, based on 
a pure acrylic binder (AC264) with a 
PVC of approximately 40, was pro­
duced. The paint was divided into 
three parts: to one part 0.6% of 
Polyphase P20T (20% IPBC) was 
added, to the second part 0.3% 
Polyphase P20T was added, and the 
third part was left as film preservative 
free. According to the scheme outlined 
in Figure 6, the paint samples were 
drawn down on both sides of a 
Whatman No. 1 filter paper, here 
called the base layer. After drying at 
ambient temperature, a second layer 
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