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2.1.

2.2,

SAMFLE DESCRIPTION AND ANALYSIS REQUESTED

The Materials Testing Laboratories supplied six standard caramic tiles to E Wood Ltd.
One face of each tile was coated with Thortex Wall-Tech FP, When cured, the coated
samples wers returned to the Laboratories. No certificate of coating was received.

The carbon dioxide diffusion coefficient of Thortex Wall-Tech FP was to be determined.

METHOD

Coating Application

The coating system was applied by E Wood Ltd. It was reported, by the client, that the
coating system was airless spray applied to a dry film thickness of 200um, and that the
coated samples were cured and conditioned for 7 days at room temperature prior to being
sent to the Materials Tesling Laboratories. When received, the coated samples were
conditioned al 231£2°C and 60+5%RH for a minimum period of three weeks prior to
lesting.

Determination of Carbon Dioxide Diffusion Resistance”

One coated tile {TW Specimen No. 142971) was sealed in a circular steel rig such that
the coaled and uncoated faces were exposed, Carbon dioxide (15% In oxygen) at a
known pressure and flow rate was passed over the coaled face of the plate and helium
gas was passed over the opposile face al the same pressure and flow rate. The halium
gas stream was conlinuously monitored by gas chromatography to analyse for carbon
dioxide,  Equilibrivm conditions were achieved after approximately 24 hours and the
steady state flux of carbon dicxide was then calculaled from the percentage of carbon
dioxide in the helium stream and the flow rate of this gas.

The diffusion coefficient for carbon dioxide {sz] is calculated using Fick's Law of
Diffusion and Crank's equation.

e In-House Test Procedure TP1303/80/467 1 lssue 1,
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3.

Metas:

1)

i)

i)

iv)

(v}

RESULTS
The results of the analysis are tabulated below.

Carbon Dioxide Diffusion Resistance

Coaling Therex Wal-Tach FP
TW Specimen No. 1424871

Dcos (cm*s-") 2.32E-07
H-value G.44E+05

R (m) 128

Sclem) 32

Mean Dry Film Thickness (um) 200*

* See notes i and ii below

Dale of Test 13.10.2005

R (equivalent air layer thickness) and Sc (equivalent thickness of concrete) are
dependent on the film thickness and are calculated here for the dry film thickness (DFT)
prasant on the test spacimens.

Doos and the diffusion resistance coeflicient (p-value) are calculated using the mean DFT
as reported by the client.

Do for an uncoated plate is 1.0 x 10” em™s .

S is calculated assuming an average grade concrete where the p-valug has been
estimated as 400.

Klopfer criterion for effective anti-carbonation coating is R greater than 50 matres.

END OF CERTIFICATE
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1

3.1

3.2

SAMPLES RECEIVED

The Materials Testing Laboratories supplied two 100mm diameter TW control concrete
dises 1o E Wood Lid. One face of each disc was coated with Thortex Wall-Tech FP. Whan
cured, the coated samples ware raturned to the Laboratories. Mo cerificate of coaling was
received.

The chlonde ion diffusion coefficient of Thortex FP Wall-Tech FP was to be determined.

SAMPLE PREPARATION

Three concrete slices (approximately 12-15mm thick) were cut from a TVW control concrate
core (100mm diameter} and allowed to air dry. Any blowholes in the cut surfaces were
filled with cement paste, which was allowed to harden under polythene for two days. These
surfaces were then ground smoaoth and [eft to air cure. One slice was retained as a control
and the remaining samples forwarded to E Wood Ltd for application of the Thortex Wall-
Tech FP coating system. It was reported that the coating systern was brush applied in two
coats.

The received coated samples were conditioned at 2322°C and 60+5% RH for a minimum of
four weeks prior to testing.

METHOD

Measurement of Chloride lon Diffusion

The top and bottom faces were then masked with tape and together with the conirol
sample wera placed in individual moulds where the edges were sealed with an epoxy resin.
After allowing the resin to cure for 2 days, the specimens were demoulded and immersed
in saturated calcium hydroxide solution for 4 days. (This procedure is used to avoid
anomalous effects due to chloride ingress by sorption rather than diffusion). Each
specimen was then mounted in a diffusion cell as shown in Figure 1. (Coated surface on
side a).

The cells were maintalned at 23+£2°C and the chloride diffusing through the specimens was
determined at suitable intervals using the method described in 3.2. This method required
withdrawal of a 10 cm® aliquot and, therefore, the cells were topped-up on each occasion
with 10 cm’ of saturated calcium hydroxide solution.

Measurement By Titration

An aliquot of each sample was accu rateléf pipetted into a clean oven dried glass container.
Mitric acid 10% {(approximately 50-70cm™) was cautiously added to the sample which was
then left to stand with occasional stiming. Automatic potentiometric titration, with
continuous stirring was used to analyse the samples. The titrator used was a Metrohm 682
Titroprocessor and the course of the titration was monitored using a Metrohm electrode
system.

The above fitration was carried oul in general accordance with In House Tesl Procedure
TP1303/90/4670, |ssue 5. The accuracy of the method was checked using control
samples of known chloride content (0.10 £ 0.01% by volume of samplea).
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4. RESULTS

After approximately & months on test {185 days), the Thortex Wall-Tech FP coated sample
(142685/1) is proving an effective barrer against chioride ingress. Chloride ions just above
background levels are being delected on the downstream side of the cell (see Figure 2).
Therefore, at present it Is not possible to determine a diffusion coefficient.

Resultz for the uncoated control sample after 6 manths (185 days), indicate that chloride
ions are diffusing through the sample, but that they have not yet reached a concentration of
0. 1Mal/L, which is deemed to be when an equilibrium status is reached and a chioride ion
diffusion can be calculated (see Figure 3).

Figure 1
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