THE NATURAL PERFORMANCE ENHANCER

EXILVA — A YIELD STRESS ENHANCEMENT
ADDITIVE FOR CONCRETE

Concrete mix-designs use many different chemical and mineral admixtures to achieve the desired properties. For example, self-
compacting concretes (SCCs) will need the right mix of superplasticisers (SPs), viscosity modifying admixtures (VMAs) and other additives

to obtain the correct flow properties, reduce the propensity for segregation and bleeding as well as the right setting-time.

One method to determine the right type and dosage of an additive in concrete, such as a VMA, is to analyze the rheology of the
corresponding cement paste. Yield stress (the minimum pressure needed for complete deformation of a cement paste) is an important
parameter in assessing whether the addition of admixtures has a detrimental effect on the cement paste. For example, adding the right
type and correct dosage of VMA into a cement paste will often increase the yield stress, making the concrete more stable and cohesive.
However, adding the wrong type or incorrect dosage of a VMA will give undesirable properties, such as poor workability and retardation
effects on the setting-time.

Cellulose ethers, which are semi-synthetic biopolymers, are often used as VMAs in the mortar/concrete industry as they enhance the
quality of cement-based materials by improving water retention, workability and open-time as well as reducing sagging'. However, they
can have a negative impact, such as retarding effects and high air-entrainment, which can reduce the yield stress values, leading to poor
quality mortars/concretes?.

In this study, we show a comparison of Exilva P 01-L versus a high viscosity methyl ethyl hydroxyethyl cellulose ether (MEHEC) that is
commonly used in the cement-industry. Both Exilva P 01-L and the MEHEC are tested at the same active content solids by weight of
cement (sbwc) (%) in the cement paste. A reference cement paste, containing no VMAs, was also tested. All the mix-designs tested can
be seen in Table 1 below.

All cement pastes tested had a water/cement ratio (w/c) of 0.5. The dosages used for the Exilva P 01-L cement pastes were 0.25% and
0.5% (as delivered) sbwc. The dosages for the MEHEC cement pastes, were 0.005% and 0.01% (as delivered) sbwc. No SP was used
for any cement paste.

TABLE 1: Cement Paste Mix-Designs.

COMPONENT REFERENCE EXILVA P 01-L EXILVA P 01-L MEHEC MEHEC
w/C 0.5 0.5 0.5 0.5 0.5
WATER (g) 500 498.75 497.5 499.975 499.95
CEMENT (g) 500 500 500 500 500
EXILVA P 01-L (g)° - 1.25 25 - -
MEHEC (g)° = = = 0.025 0.05
TOTAL (g) 1000 1000 1000 1000 1000
ACTIVE DOSAGE SBWC (%) = 0.25 0.5 0.005 0.01
ADDITIVE ACTIVE CONTENT SBWC (%) - 0.005 0.01 0.005 0.01

2 Exilva P 01-L contains 2% of active solids,
5 MEHEC contains 100% of active solids.
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The rheology of each cement paste was measured for yield stress with a rheometer, using the parameters set out in Mukhopadhyay, A.

K., etal.®. The results for each cement pastes’ yield stress values are shown in Figure 1 below, based on additive active content sbwc (%).
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Addition of Exilva P 01-L into the cement paste, at 0.005% and 0.01% active content sbwc, leads to an increase in the yield stress
compared to the reference paste. The yield stress values also increase as the active content sbwc increases form 0.005% to 0.01%. This
indicates that addition of Exilva P 01-L will lead to a more stable and cohesive cement-matrix in the corresponding mortar/concrete, as
seen in our previous bulletins * 3.

Comparing the MEHEC and Exilva P 01-L pastes at the same active content sbwc, Exilva P 01-L has a higher yield stress at both the
0.005% and 0.01% active dosages. In fact, the yield stress values for the MEHEC pastes decrease at increasing additive dosage. At 0.01%
MEHEC sbwc has a lower yield stress than the reference paste. This loss in yield stress, at increasing dosage of MEHEC, shows that the
corresponding mortar/concrete will have less stability, which will give an increasing propensity for bleeding/segregation as well as
sagging. This decrease in yield stress could also signify a retardation of the setting-time, again this is not ideal for a concrete?.

Based on these cement paste results, addition of Exilva P 01-L gives higher yield stress values compared to the MEHEC at the same
additive active content sbwc. These increased yield stress values in the cement paste, with Exilva P 01-L, will lead to a corresponding
concrete that has reduced segregation/bleeding and a more uniform and stable matrix in mortars that are more resistant to sagging effects.

KEY POINTS
e Addition of Exilva P 01-L into cement paste gives an increase in yield stress at increasing dosages
(0.25% - 0.5% additive dosage sbwc).

e Effectiveness of Exilva P 01-L — gives higher yield stress values compared with the reference paste and the cellulose ether
pastes at the same active content sbwc (%).

¢ Increasing yield stress values — reduces the propensity for segregation and bleeding of concretes and sagging in mortars.

e Exilva is 100% natural and infinitely sustainable.
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Disclaimer

The information contained in this technical guide on Exilva MFC products and their possible application is for general information purposes only. The information is provided by Borregaard
AS and while we endeavour to keep the information up to date and correct, we make no representations or warranties of any kind, express or implied, about the completeness, accuracy,
reliability, suitability or availability with respect to the information contained in the Technical Guide for any purpose. Any reliance you place on such information is therefore strictly at your
own risk. In no event will we be liable for any loss or damage including without limitation, direct, indirect or consequential loss or damage, or any loss or damage whatsoever arising from loss
of data or profits arising out of, or in connection with, the use of the information. Construction of the disclaimers above and resolution of disputes thereof are governed by Norwegian law.
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