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A. INTRODUCTION 

 

Navosil HG is a high-performance engineered silica additive developed using 

repurposed mining waste and proprietary, patented activators. The material is 

micronized and precisely classified to ensure consistent quality and performance, 

and it conforms to ASTM C1797 and ASTM C618 standards. 

Navosil HG is a direct replacement for micro silica in high-strength concrete 

applications (M50–M150+). It delivers comparable or superior compressive 

strength while providing significant cost advantages over conventional micro silica. 

At dosages of 5% ~ 10% by weight of cementitious materials, it enhances concrete 

performance by reducing water permeability (~4.8mm), minimizing drying shrinkage 

(0.004%), and improving long-term durability without requiring changes to existing 

mix designs. 

For ready-mix concrete manufacturers targeting high-grade applications, Navosil HG 

delivers direct cost savings of ₹80 ~ ₹120 per cubic meter compared to micro silica, 

with cost reductions of 1.5% ~ 3.0% on total mix design while maintaining 

equivalent or superior strength performance. 

Designed with sustainability at its core, Navosil HG supports a circular economy by 

converting mining waste into a premium construction additive. By replacing imported 

micro silica with an indigenous low-cost alternative derived from natural materials 

and employing a sustainable manufacturing process, it enables the production of 

high-performance concrete with reduced embodied carbon and lower total material 

costs. 
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B. TECHNOLOGICAL OVERVIEW 

 

Navosil HG is an engineered silica, performance-enhancing concrete additive 

designed to enhance and refine the microstructure of concrete through controlled 

secondary cementitious reactions.  

 

The reactive Silica and Alumina present in Navosil HG actively participate in 

hydration chemistry by reacting with Calcium Hydroxide [Ca(OH)₂] released during 

cement hydration. This reaction leads to the formation of additional 

Calcium‑Alumino‑Silicate‑Hydrate (C‑A‑S‑H) gel, rather than conventional C‑S‑H 

alone, with the reactive Alumina promoting a denser and more stable hydration 

product and enhanced matrix densification and strength development.  

 

Conversely, the reactive Silica present in Micro Silica reacts with calcium hydroxide 

to form Calcium‑Silicate‑Hydrate (C‑S‑H) gel and, owing to its ultrafine particle size 

(around 0.1–0.15 μm, roughly 100 times finer than cement), also acts as a micro 

filler that physically fills interstitial voids and capillary pores.  

 

By incorporating Navosil HG, a larger fraction of the Calcium Hydroxide liberated 

from Portland cement hydration is consumed because both C‑S‑H and C‑A‑S‑H are 

formed, whereas the Micro Silica route primarily forms C‑S‑H. The formation of 

C‑A‑S‑H gel in Navosil HG refines the pore structure and interfacial transition zone 

(ITZ), significantly reducing concrete porosity and permeability through the superior 

stability of the Alumino‑Silicate hydration product. As a result, concrete incorporating 

Navosil HG exhibits lower water ingress and restricted chloride ion penetration, 

thereby reducing susceptibility to chloride‑induced corrosion of embedded 

reinforcing steel and improving long‑term durability.  
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Illustration showing pozzolanic reactions in Navosil HG: 
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C. PERFORMANCE PROFILE: NAVOSIL HG 

 

Navosil HG significantly densifies the concrete matrix, resulting in exceptional 

resistance to fluid and ion ingress. This capability is critical for ensuring the longevity 

of structures exposed to harsh environments by reinforcing the binder matrix against 

physical and chemical attacks.  

 

(For More Information Refer to “Chapter 5: Test Reports” Section) 

 

1. Durability and Impermeability: 

Chloride Ion Penetration (RCPT) (Refer to Annexure C) 

The concrete demonstrated "Very Low" chloride ion penetrability during Rapid 

Chloride Permeability Tests. The total charge passed was recorded between 945 

and 972 Coulombs. These values fall strictly within the 100–1000 Coulomb range, 

which is classified as "Very Low" permeability according to ASTM C1202 

standards (Standard Test Method for Electrical Indication of Concrete’s Ability to 

Resist Chloride Ion Penetration. This indicates that Navosil HG significantly refines 

the pore structure of the concrete, disconnecting the capillary networks that typically 

allow corrosive agents to reach the steel rebar.  

 

Water Permeability (Refer to Annexure H) 

The material’s ability to create a watertight matrix was confirmed through water 

permeability testing, where penetration depths were significantly below industry 

limits. The mix containing GGBFS showed an average penetration depth of 

4.3 mm, while the Fly Ash variant recorded an average depth of 4.8 mm 

(average of 4.9 and 4.6). These results are well within the maximum limit of 25.0 

mm set by MORT&H specifications. Navosil HG reduced penetration to less than 20% 

of the allowable limit, confirming the creation of a highly impermeable, watertight 

microstructure suitable for hydraulic structures, basements, and tunnels. 
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Chloride Migration (RCMT) (Refer to Annexure M and N) 

Further testing confirmed the material's resistance to diffusive chloride transport 

over time. In Non-Steady State Migration experiments, the coefficient (Dnssm) 

was recorded as low as 𝟐. 𝟏𝟏 × 𝟏𝟎−𝟏𝟐 𝒎𝟐/𝒔 for the GGBFS-blend mix. The 

result of the Navosil HG and GGBS creates a synergistic effect that virtually halts 

chloride transport, extending the structure's service life by decades. The Fly Ash-

blend mix also performed well, achieving a coefficient of 𝟕. 𝟐𝟓 × 𝟏𝟎−𝟏𝟐 𝒎𝟐/

𝒔, proving the concrete’s ability to block chloride ingress. 

 

2. Chemical Resistance and Stability: 

Sulfate Resistance (Refer to Annexure I to L) 

Navosil HG ensures high stability in chemically aggressive environments, specifically 

against sulfate attack. During long-term exposure tests spanning six months (ASTM 

C 1012: Standard Test Method for Length Change of Hydraulic-Cement Mortars 

Exposed to a Sulfate Solution), the concrete showed negligible volume change 

throughout the testing period. The GGBFS mix recorded an expansion of only 

0.035%, and the Fly Ash mix showed similarly low expansion at 0.032%, 

ensuring structural integrity in marine or sulfate-rich soil conditions. These values 

confirm that the addition of Navosil HG consumes the Calcium Hydroxide in the 

cement matrix (which is vulnerable to sulfates) and converts it into durable C–S–H 

and C–A–S–H gels, effectively shielding the concrete against sulfate-induced 

degradation. 

 

Alkali-Silica Reactivity (ASR) (Refer to Annexure D to G) 

ASR is a deleterious reaction between the alkaline cement paste and reactive silica 

in aggregates, often causing severe internal cracking. Mortar Bar Tests (16 days 

accelerated test as per IS 2386 Part VII Amendment, limit >0.20% 

indicates reactive) revealed minimal expansion of 0.003% to 0.004%, 

indicating the material is non-reactive and stable. This is supported by chemical 

analysis showing a low alkali content (Na2O equivalent) of 0.58%. This dual 

validation proves that Navosil HG suppresses ASR, allowing the safe use of 

mailto:info@navocem.com
http://www.navozzo.com/


 
 
Green | Sustainable | Innovation 
 

Navozzo Materials Private Limited 
101-A, Shreeji Chambers, Near RKay Mall, Panchwati, Udaipur City, Girwa, Udaipur - 313001, Rajasthan  

CIN: U23950RJ2025PTC100703 
   info@navocem.com | www.navozzo.com `                                                              

                                                             9 

potentially reactive aggregates without risking the structural integrity of the project. 

 

3. Volume Stability: 

Drying Shrinkage (Refer to Annexure O) 

Navosil HG contributes to superior dimensional stability, reducing the risk of 

shrinkage cracks that can compromise durability. Testing demonstrated 

exceptionally low drying shrinkage of just 0.004% at 28 days, confirming 

the material retains its volume tightly during the critical drying and curing phases. 

By controlling shrinkage, the risk of surface crazing and through-cracks is minimized, 

ensuring the structural quality of the concrete surface. 

 

D. BENEFITS OF USING NAVOSIL HG 

• Delivers equivalent or superior compressive strength to micro silica at significantly 

lower cost in M50–M150+ grades. 

• Provides 1.5% ~ 3.0% (₹80~₹120) savings per cubic meter compared to micro 

silica. 

• Forms C-A-S-H gel and pozzolanic products, creating a denser, refined 

cementitious matrix with enhanced long-term strength. 

• Reduces water permeability by ~81.2% (4.7 mm vs. 25 mm limit). 

• Restrict chloride penetration and minimize drying shrinkage (~0.004%), 

ssubstantially limiting corrosion risk and improving dimensional stability. 

• Enhances resistance to sulphate attack and alkali-aggregate reactions. 

• Uses repurposed mining waste in low-energy production to cut carbon emissions 

and promote a circular economy by reducing landfill use. 
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E. APPLICATION & DOSAGE 

 

Navosil HG is incorporated into concrete in the same manner as other additives are 

used in ready-mix concrete (RMC) production and high-performance mixes for 

grades M50–M150+. It can be dosed manually or through automated batching 

systems without any special handling or changes to existing plant operations.  

Typical recommended dosages of Navosil HG are in the range of about 5% to 10% 

by weight of the total cementitious content. It can be used at the same 

replacement percentage (by weight of cementitious material) as micro silica in high-

strength concrete mixes. 
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PHYSICAL PROPERTIES 

 

Sr. No. Property Specification 

1. Color Grey Powder 

2. Specific Gravity 2.4 ~ 2.6 

3. Retention on 45 Micron Sieve 0% ~ 1% 

4. Bulk Density (Loose) 0.7 ~ 0.8 g/cm³ 

5. pH (10% Solution, 28°C) 8 ~ 10 

6. Moisture Content (% by mass) < 1.0% 

7. Optimum Dosage Recommendation 
5.0% ~ 10.0%  

(By cementitious mass) 

8. Packaging Size 25 kg / 50 kg 

9. Shelf Life 6 months 
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ASTM C1797 (Extract) – Standard Specification for Ground Calcium Carbonate 

and Aggregate Mineral Fillers for use in Hydraulic Cement Concrete 

 

  

Specific to 
Navosil HG
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ASTM C618n (Extract): Standard Specification for Coal Fly Ash and Raw or 

Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete 

  

Specific to 
Navosil HG 
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Navosil HG Case Study M50 
 

In this case, there is a direct, like‑for‑like volume replacement of 27.5 Kg of Micro Silica 

with Navosil HG. 

 

Mix 1 Navosil HG M50 Case Study 

S.N. Particulars 
Control 

Mix* 
Navosil HG 

Mix 
Changes 

Price / Kg 
(Ex-GST) 

Cost Variation 

1 Wonder OPC 53 400.00 400.00 0.00 ₹5.25   ₹ 0.00 

2 Fly Ash 150.00 150.00 0.00 ₹1.43    ₹ 0.00 

3 Microsilica 27.50  27.5 ₹22.00 ₹ 605.00 

4 Navosil HG  27.50 (27.5) ₹18.00  (₹495.00) 

 Aggregate:       

1 20 MM 612.00 612.00 0.00 ₹0.50   ₹ 0.00 

2 10 MM 408.00 408.00 0.00 ₹0.50   ₹ 0.00    

3 Sand 810.00 810.00 0.00 ₹0.60  ₹ 0.00  

 Admixture 4.20 4.20 0.00 ₹40.00  ₹ 0.00  

 Water 185.00 185.00 0.00   ₹0.112   ₹0.00 

 W/C 0.32 0.32    

 Total  2596.70 2596.70 0.00  ₹ 110.00  

 Savings %     2.68% 

 

 

Concrete Compressive strength 

DATE OF 
TRIAL 

TRIAL 
No. 

TRIAL MIX 
1 Day 3 Days 7 Days 28 Days 

AVERAGE AVERAGE AVERAGE AVERAGE 

24/03/2025 
1 CONTROL 31.08 40.35 50.11 65.80 

2 Navosil HG 32.00 44.25 50.89 64.08 

 

  

mailto:info@navocem.com
http://www.navozzo.com/


 
 
Green | Sustainable | Innovation 
 

Navozzo Materials Private Limited 
101-A, Shreeji Chambers, Near RKay Mall, Panchwati, Udaipur City, Girwa, Udaipur - 313001, Rajasthan  

CIN: U23950RJ2025PTC100703 
   info@navocem.com | www.navozzo.com `                                                              

                                                             19 

Navosil HG Case Study M60 
 

In this case, there is a direct, like‑for‑like volume replacement of 30 Kg of Micro Silica 

with Navosil HG. 

 

Mix 1 Navosil HG M60 Case Study 

S.N. Particulars 
Control 

Mix* 
Navosil HG 

Mix 
Changes 

Price / Kg 
(Ex-GST) 

Cost Variation 

1 Wonder OPC 53 450.00 450.00 0.00 ₹5.25   ₹ 0.00 

2 Fly Ash 150.00 150.00 0.00 ₹1.43    ₹ 0.00 

3 Microsilica 30.00  30.00 ₹22.00 ₹ 660.00 

4 Navosil HG  30.00 (30.00) ₹18.00  (₹540.00) 

 Aggregate:       

1 20 MM 612.00 612.00 0.00 ₹0.50   ₹ 0.00 

2 10 MM 408.00 408.00 0.00 ₹0.50   ₹ 0.00    

3 Sand 810.00 810.00 0.00 ₹0.60  ₹ 0.00  

 Admixture 2.50 2.50 0.00 ₹40.00  ₹ 0.00  

 Water 180.00 170.00 (10.00)   ₹0.112   ₹1.12 

 W/C 0.29 0.27    

 Total  2642.50 2652.50 (10.00)  ₹ 121.12  

 Savings %     2.78% 

 

Concrete Compressive strength 

DATE OF 

TRIAL 

TRIAL 

No. 
TRIAL MIX 

1 Day 3 Days 7 Days 28 Days 

AVERAGE AVERAGE AVERAGE AVERAGE 

23/10/2025 
1 CONTROL 29.81 45.44 55.53 67.39 

2 Navosil HG 16.90 48.44 56.13 70.04 
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