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A new frontier in concrete acceleration

Introduction

The ongoing transition toward low-clinker cements represents a major step forward in reducing
the environmental impact of concrete production, particularly through the significant reduction of
CO, emissions associated with traditional clinker manufacturing. However, this transition
introduces important technical and operational challenges for the precast concrete industry, where
rapid strength development, short demolding times, and high production efficiency are essential for
maintaining competitiveness and reliability. The incorporation of supplementary cementitious
materials (such as ground granulated blast furnace slag, fly ash, limestone fillers, or calcined clays)
and the consequent reduction in clinker content often result in slower hydration kinetics and
delayed early-age strength development. These effects can negatively influence production cycles
and process stability within precast plants. To successfully address these challenges, innovative
technological solutions are required that can restore or enhance early-age performance while
preserving the sustainability benefits of low-clinker systems. In this context, advanced admixture
technologies play a crucial role in enabling precast manufacturers to maintain productivity without
compromising mechanical performance or durability. Building on more than a century of
experience in concrete admixture development, Master Builders Solutions has continuously
supported the evolution of the precast industry. The introduction of the Master X-Seed technology
and the Crystal Speed Hardening concept in 2009 established a new benchmark for accelerating
cement hydration and improving early strength development. As concrete formulations continue to
evolve toward lower clinker contents, the development of a new generation of acceleration
technologies becomes essential to meet emerging performance requirements. Overall, the
successful implementation of low-clinker concrete mixes in precast applications will depend on the
combined optimization of binder systems, admixture technologies, and operational processes.
Through continued innovation and close collaboration with precast producers, it is possible to
achieve a balanced solution that simultaneously meets sustainability goals, industrial efficiency, and
long-term concrete performance.
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What’s next in concrete acceleration?

Master Builders Solutions, a global innovation leader in concrete admixture technology, launches a
new advanced acceleration package designed to maximize early strength development in modern
concrete mixes. The solution combines three powerful technologies that work individually or
synergistically to unlock superior results.

The system comprises the following new products:

MasterCO,re HES 30: a next-generation accelerating superplasticizer that integrates the advanced
performance of MasterCOsre (Intelligent Cluster System Technology) with Master X-Seed (Crystal
Speed Hardening Technology) in a single product. MasterCO,re HES 30 delivers water reduction
while accelerating early strength development, enabling faster construction cycles and improved
productivity.

Master X-Seed 300 NEXT: the newest generation of hardening accelerators in the Master X-Seed
family. Engineered to take early strength performance to the next level, it can be combined with
MasterCO,re HES 30 to further accelerate project timelines.

MasterBoost 3000: an innovative strength booster specifically developed for sustainable concrete
mixes with low clinker content and high levels of supplementary cementitious materials (SCMs).
When used together with MasterCO,re HES 30 or Master X-Seed 300 NEXT, MasterBoost 3000
further enhances strength development. For maximum performance, it can also be applied on top
of the combined system of MasterCO,re HES 30 and Master X-Seed 300 NEXT, fully unlocking
the potential of this powerful three-component solution.

Together, these technologies form a flexible and high-performance acceleration package, enabling
concrete producers to achieve faster strength gain, improved efficiency, and optimized
performance in low-clinker concrete formulations.
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Case study

A comparison test was conducted in the laboratory to evaluate the acceleration performance of
the new three-component package relative to a state-of-the-art admixture currently available on

the market. The evaluation was performed using a precast concrete mix containing 400 kg/m?
limestone-blended cement and aggregates with a maximum size of 20 mm (Table ).

Table |:
Raw materials Dosage (kg/m°)
Sands 945
Gravels 930
CEMII/A-LL 52.5R 400
Water 1’75

The water-to-cement ratio was fixed at 0.44 for all mixes, while the dosage of the different
admixtures was adjusted to maintain a consistent slump of 22-23 ¢cm (Table 2).

Table 2:
Mix | Mix 2 Mix 3 Mix 4 Mix 5
Admixture PCE-based PCE-based MasterCOsre | MasterCOyre | MasterCOsre
| superplasticizer | superplasticizer HES 30 HES 30 HES 30
Dosage 0,6 0,6 1,2 1,2 1,2
(%obcw)
Admixture CSH-based Master X- Master X-
2 accelerator Seed 300 Seed 300
NEXT NEXT
Dosage 2,0 2,0 2,0
(%obcw)
Admixture MasterBoost
3 3000
Dosage 4,0
(%obcw)

Concrete batches were produced using raw materials conditioned at 20 °C. The 10 X 10 X [0
cm concrete cubes prepared for early-strength measurements were cured both at 10 and 20°C
for 20 hours. The development of early compressive strength at |0°C is reported in Figure |,

while at 20°C in Figure 2.
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Figure |: Early compressive strengths development at 10°C
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Figure 2: Early compressive strengths development at 20°C
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The early compressive strengths of Mix 3, treated with MasterCO,re HES 30, are significantly
higher than those of the concrete containing a PCE-based superplasticizer (Mix |) and are slightly
below at |0°C and above at 20°C to Mix 2 values, where a PCE-based superplasticizer is
combined with a traditional CSH-based accelerator. Notably, the dosage of MasterCO,re HES 30
in Mix 3 is less than half of the total dosage of superplasticizer and accelerator used in Mix 2. Mixes
4 and 5 further demonstrate that early-age strength development can be progressively enhanced
by combining MasterCO,re HES 30 with Master X-Seed 300 NEXT, or by using the complete
admixture package, which includes MasterBoost 3000 as a third component. Additionally, the
temperature evolution, using 15 x 15 x |5 cm concrete cubes (Figure 3), measured at both |0°C
(Figure 4) and 20°C (Figure 5) curing, confirms that the reaction of cement hydration can be
significantly sped up by the new accelerating system. Finally, the 28-day strength values are similar
across all mixes (Figure 6).

Figure 3: Temperature development measurements in concrete cubes
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Figure 4:

Figure 5:
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Temperature evolution of concrete cubes cured at 10°C
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Figure 6: 28-day compressive strengths
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Conclusions

The precast concrete industry is living a profound transformation with the introduction of low-
clinker cements. As clinker content decreases and supplementary cementitious materials (SCMs)
become more widely used, maintaining rapid demolding times and reliable early-age performance
becomes increasingly complex. The results of the presented study demonstrate that advanced
admixture technologies can effectively address these challenges. The new accelerating
superplasticizer MasterCO,re HES 30 shows the ability to significantly improve early compressive
strength compared with conventional high-performance superplasticizers. Furthermore, the
experimental results highlight the benefits of combining MasterCO,re HES 30 with the next-
generation accelerator Master X-Seed 300 NEXT, which enables further enhancement of early-
age strength development. The addition of MasterBoost 3000 as a third component allows the full
potential of the system to be realized, providing a flexible and highly effective solution for
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accelerating hydration and improving strength development in low-clinker concrete mixes.
Importantly, these improvements in early performance are achieved without compromising long-
term compressive strength, as demonstrated by the comparable 28-day strength results across all
mixes. This confirms that the proposed three-component acceleration package can support faster
production cycles and improved plant productivity while maintaining the structural performance
required for precast applications. Overall, the combined use of MasterCO,re HES 30, Master X-
Seed 300 NEXT, and MasterBoost 3000 provides a powerful and adaptable technological solution
that enables precast producers to successfully integrate low-clinker cement systems while
preserving efficiency, performance, and industrial reliability.
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