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Sustainability Roadmap - Engineering Early Strength in 
Precast Concrete

Precast is under pressure to decarbonize without losing productivity

A new Technology Platform, not just a new product

A new generation of accelerator solutions designed to meet today’s demands for faster strength 

development, efficiency, and sustainable construction.

Addressing the industry need for earlier strength gain without compromising durability
Optimized for modern binders, low-clinker cements, and diverse precast applications
Designed to deliver robust performance, process reliability, and cost efficiency
Built on deep materials science and application know-how
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The challenge: precast + sustainability

CO₂ reduction → lower clinker, more SCMs (slag, limestone, LC³)

Consequences for precast: 

Slower hydration kinetics

Delayed early strength

Longer demoulding times

Lower plant throughput

Sustainability drivers → Operational risk
Early strength may become the bottleneck of sustainable precast.
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From acceleration to hydration engineering:
3 complementary products 

MasterCO2re HES 30 Accelerating Superplasticizer

Master X-Seed 300 NEXT Advanced Molecular Design of Crystal Speed Hardening - CSHm

MasterBoost 3000 Low Clinker Kinetics Activator

Can be used individually or synergistically

Control where hydrates form

Control how fast they form 

Control how they grow
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The mechanism of Action - Master X-Seed 300 NEXT
1. Ultrafine engineered C-S-Hm seeds

Engineered C-S-Hm Seeding 

Ultrafine, stable and modified C-S-H seeds in the system - Orders of magnitude more nucleation sites

Create a very high density of nucleation sites throughout the paste

Bypass the natural nucleation bottleneck, especially critical in low-clinker systems

CSH based 
accelerator
s

Master X-Seed 300 NEXT
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The mechanism of Action - Master X-Seed 300 NEXT
2. Undersaturation pull

Enabled cement dissolution and 
hydrate formation

Early hydrate growth creates 
undersaturation in the pore solution

This “pull effect” accelerates: 

cement dissolution

continued hydrate precipitation
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Enable directed crystal growth - Near-epitaxial / templated
hydration

Earlier C-S-H formation

Faster pore refinement

High early strength without compromising long-term
performance

The mechanism of Action - Master X-Seed 300 NEXT
3. The role of Polymers - Engineered near-epitaxial growth 

Smart Stabilization of Master X-Seed 300 NEXT itself

Stabilize and disperse ultrafine seeds (no 
aggregation)

Allow selective adsorption–desorption

Avoid surface poisoning of cement grains

Role of Proprietary Polymers
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Adsorption and desorption of 
polymers is key for crystal growth 

control

Homogeneous and dense 
hydrated products
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Cement + SCMs

Low-Clinker System

Low-Clinker System

Engineered C-S-Hm Seeds

Ultrafine Seeds stabilized
by proprietary polymers

High Nucleation Density

Hydration Pull & Growth

Rapid Dissolution

Accelerated Hydration

Dense Hydrated
Microstructure

Early Strength &
Refined Pores

Early Strength & Refined Pores

Overall Mechanism of Action

Engineered Hydration 

Ultrafine Seeds-High Surface of Reaction Smart  Proprietary Polymers Near - Epitaxial Growth
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Evidence of hydration engineering

TEM – Transmission Electron Microscope - Finer particles with a narrow and well-controlled size 
distribution

XRD Kinetics In-situ XRD, continuous measurement, time resolution 8 min - faster dissolution of C₃S and 
C₃A, earlier hydrate formation

Cryo-SEM observations reveal a more homogeneous and finely dispersed microstructure

¹H TD-NMR: more hydrates form earlier, but they also refine the pore structure much sooner

TGA - Thermo Gravimetry Analysis confirms earlier hydrates formation
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Why this matters for Precast 

Translate science into operations:

Restore productivity under low-clinker transition – improve performance with SCM-rich mixes

Faster production and great efficiency – reduce cycle times

Reduced energy input (heat and steam curing)

Increased robustness against raw-material variability

Flexible toolbox approach

Supports sustainability without trade-offs

The future of concrete strength development is not about pushing harder, it 
is about engineering hydration more intelligently.
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MasterCO2re HES 30 –Accelerating Superplasticizer
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Superplasticizer 
0,8%

Superplasticizer  0,8% +
CSH based accelerator 4%

MasterCO2re HES 30
2,4%

Intelligent Cluster System 
Technology of MasterCO2re 
synergically combined with  
Crystal Speed Hardening

Optimized flowability with faster 
strength development

370 kg/m³ CEM II/B-S 52.5 R  + 40 kg/m³ fly ash – W/C = 0.44

Flow: 600 mm
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Master X-Seed 300 NEXT – Advanced Molecular Design of 
Crystal Speed Hardening - CSHm

Further
acceleration of the 
early ages

CSH based accelerator

Master X-Seed 300 NEXT

CEM I 52.5 R – W/C = 0.42 - 8h – 20°C

Better Strength at
reduced energy input
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accelerator
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Master X-Seed 
300 NEXT

@40°C

CEM II A-LL 52.5 R – W/C = 0,42 - Dosage: 4% - 4h
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MasterBoost 3000 – boosting strength with high levels of 
Supplementary Cementitious Materials 

CEM IV/A-P 42,5 R – 370 kg/m3

Steam Curing – 50°C – 10cm steel cubes
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Synergic acceleration effect when 

MasterBoost 3000 is combined with 

Master X-Seed, particularly with low 

clinker mixes

CSH based 
accelerator (3%)

Master X-Seed 
300 NEXT 

(3%)

Master X-Seed 
300 NEXT  (3%) 

+ MasterBoost 3000 (3%)
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A new frontier in concrete acceleration

Flexible and modular system

Each product can be used alone or in 
combination with others

time
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Master X-Seed 300 NEXT

MasterBoost 
3000

MasterCO2re HES 30

Control where hydrates form

Control how fast they form

Control how they grow

High early strength

with low energy input 

with more sustainable concrete mixes
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Visit our new dedicated webpage

https://info.master-builders-solutions.com/x-seed300next

Learn more, download brochures and articles, 
watch dedicated videos, and much more.

https://info.master-builders-solutions.com/x-seed300next
https://info.master-builders-solutions.com/x-seed300next
https://info.master-builders-solutions.com/x-seed300next
https://info.master-builders-solutions.com/x-seed300next
https://info.master-builders-solutions.com/x-seed300next
https://info.master-builders-solutions.com/x-seed300next
https://info.master-builders-solutions.com/x-seed300next
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