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 Manufacture hybrid green composites materials from stone, marble and  

granite waste stream 

 Opportunities for Economic, Employment and Environmental Benefits

OVERVIEW : HOW ?
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STONE, MARBLE AND GRANITE WASTE STREAM IN RAJASTHAN

Surveyed and sample collected

CSIR- AMPRI INVESTIGATION



Marble waste stream: sample collection from 
Udaipur  Rajsamand



S & T INNOVATION 

Development of a energy 
efficient “Hybrid Green 
Composite Materials” 

Create opportunity for 
sustainable manufacturing 
from stone, marble & 
granite wastes stream for 
multifunctional applications

हाइ�ब्रड कम्पोिजट



STONE WASTE COMPOSITES MANUFACTURING PROCESS  

FIBRE POLYMER STONE SLURRY WASTE 

MIXING

CASTING

CALENDERING-MOULDING  

CURING 

DEMOULDING 

FINAL PRODUCT

RAW MATERIALS  

TREATMENT PROCESSING

Composite Doors Cladding Panels



HYBRID COMPOSITE MATERIALS FROM STONE, MARBLE AND GRANITE 
WASTE STREAM

Marble waste composites 

Stone waste composites 

Granite waste composites



HYBRID COMPOSITE MATERIALS FROM STONE, MARBLE AND 
GRANITE WASTE STREAM

Stone slurry waste cpmposites

Marble slurry waste composites Granite slurry waste composites 



HYBRID COMPOSITE MATERIALS FROM GRANITE, MARBLE AND STONE 
WASTE STREAM



HYBRID COMPOSITE MATERIALS MANUFACTURED USING MARBLE  
WASTE STREAM



HYBRID COMPOSITE MATERIALS MANUFACTURED USING MARBLE  
WASTE STREAM



HYBRID COMPOSITE MATERIALS MANUFACTURED USING MARBLE  
WASTE STREAM



HYBRID COMPOSITE MATERIALS MANUFACTURED USING MARBLE  
WASTE STREAM



Hybrid composite Roofing sheets made from Stone , Granite & Marble waste 

HYBRID COMPOSITE ROOFING SHEETS



HYBRID COMPOSITE ARTIFICIAL GRANITE



Artificial Granite



A new class of materials:
•Varying thickness
•Size, Shape, Design & Colour
• Texture, Surface finish

HYBRID COMPOSITES 



HYBRID COMPOSITES 
A new class of materials:

Lightweight composites 

Glossy finish composites

Sandwich composites

High strength composites 



TECHNOLOGY  READY FOR COMMERCIALISATION

Applications: an alternative for :
• Wood / Timber
• Synthetic wood (MDF, Particle Board, Ply wood)
• Plastic and  FRP / GRP Products 

Composite sheet Size: 2m x 1 m 
T= 4- 6 mm

Composite sheet Size: 2m x 1 m 
T= 12-25 mm

• Composites are stronger than timber, synthetic wood & highly durable
• Cost effective & maintenance free products

• Composites are resistance to weather,
moisture, corrosion, termite & fungus

Advantages



HYBRID COMPOSITES FOR USE IN ARCHITECTURAL CLADDING 



PROPERTIES OF HYBRID GREEN COMPOSITES



HYBRID COMPOSITES 
QUALITY COMPARISON WITH MARKET PRODUCTS 

S.No Specification Hybrid 
Composite
CSIR-AMPRI

Particle 
board (EG)

MDF Board 
(EG)

Plywood 
(EG)

1 Density (gm/cm3) 0.35 – 2.20 0.5 – 0.6 0.68 0.70

2 Water Absorption 
(%)

0.00 – 1.5 67.72 – 77.08 87.74 31.40

3 Thickness Swelling 
(%)

0.00 – 2.75 12.53 – 15.91 18.42 15.19

4 Tensile Strength 
(MPa)

6.73 – 48.58 4.4 – 9.3 13.33 31.40

5 Tensile Modulus 
(GPa)

1.40 – 7. 05 1.89 – 5.4 2.58 2.94

6 Flexural Strength 
(MPa)

13.9 – 65.83 11.3 – 51.2 24.23 26.17

7 Flexural Modulus 
(GPa)

1.2 – 13.07 - 2.23 2.53

8 Impact Strength 
(kJ/m2)

1.40 – 30.10 - 2.5 3.10



TS TM FS FM IS ΔL WA

Marble
Waste

12.85 6.27 48.05 7.12 - NIL 0.09

Marble+ Jute 
Fibre

20.59 4.42 48.48 6.31 - NIL 0.56

Granite Waste 26.74 3.97 44.99 7.89 1500 NIL 0.09

Granite waste 
+ Jute Fibre

38.86 4.52 76.15 9.02 2870 NIL 0.09

Stone Waste 22.00 3.24 55.64 7.75 1387 NIL 0.10

Stone Waste  
+Jute Fibre

31.33 3.66 52.10 9.17 2384 NIL 0.21

COMPARISON OF PROPERTIES OF MARBLE / GRANITE / 
STONE WASTE COMPOSITE MATERIALS (Average Values)
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TENSILE PROPERTIES OF HYBRID COMPOSITES AND SYNTHETIC WOOD
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BIS Testing of Hybrid Composites Samples
Under IS: 303:1989 PLYWOOD FOR GENERAL PURPOSES

Salient Features....
Moisture Resistant 
(MR)  Grade

Composites are resistant to Fungus & Termite
BIS 4873-1:2008 Fungi Test & ASTM D-3345 Termites resistance Test 
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THERMAL INSULATING HYBRID COMPOSITES
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Applications: Furnitures  



Applications  
Souvenirs

Writing pad   / clip boards



Applications  
Architectural cladding panels



Applications  



34

DOOR  size :
2x1 m (25-30 mm t) 

Cost Rs.

AMPRI Door : Fire retardant, 
water & termite resistant Grade 6500 /-

Commercial Doors

i) Teak wood 16000 /-

ii) MDF with lamination 7500/-

iii)  GRP Solid door 18600/-

Panels (Price psf) Cost  Rs . 
AMPRI  Panel products

High strength, Fire retardant, 
water & termite resistant
4-12 mm t

40-100/-

Commercially available products
i) Ply 4 -12 mm t  50-100/-
ii) MDF 12-18 mm t 40-80/-
iii)  PVC 25mm t 110/-
iv)Teak (30mm t ) 225/-

INDICATIVE COST 



ECONOMICS ANALYSIS : HYBRID GREEN COMPOSITES (₹)

Thickness 
(mm)

CSIR-AMPRI * MDF # Plywood # Particle Board

4 45 17 56 -
8 75 39 80 45

12 100 55 102 65
18 140 72 140 82
25 185 120 232 114

Rate: per sq. ft.
* Four times stronger than MDF, Plywood, Particleboard. Resistance to Termite, Fungus, Water
# Non-Laminated (Market products)



Major Machinery • Stone wastes particulates & fibres handling system, Drying / curing oven 
• Polymer matrix mixing, impregnation & calendaring system
• Hydraulic press / Compression moulding machine, Cutting Machine

Techno-Economics Prices ~ 30% cheaper than teak wood & ~ 4 times stronger than teak wood.
About 10 % cheaper than synthetic wood (MDF, particle board, ply wood…) and 
the quality is manifolds better than that of synthetic wood.

BUSINESS PLAN  AND ECONOMIC BENEFITS 



Investment vs 
Production 
Capacity

About Rs. 3.5 crore 
About 250 composite panels (Size ~ 2m x1m, 
thickness ~ 4 mm) per shift per day. 
 3 mm panels to 35mm door can be made.

Land, 
Electricity & 
Water 

About 10000 square feet land needed
40-70 KW power
Water: Nil

Hybrid composite panels/ sheets from stone / marble / 
granite wastes – indicative  

PROJECT COST FOR COMMERCIAL SCALE MANUFACTURING 



No Parameter Value
1 CAPEX ~ Rs. 18 Crore 
2 OPEX ~  Rs. 32 Lakhs 
3 Land Requirement ~ 50000 sqf
4 Electric Requirement ~ 850 hp (635 KW)
5 Water Requirement Usually no water required

BUSINESS  MODEL
PROJECT COST FOR COMMERCIAL SCALE MANUFACTURING 

ARTIFICIAL STONE/ MARBLE / GRANITE (SLAB) – INDICATIVE  

Production Capacity 950  slab per day

Stone Waste Consumption: About 60 tons per day

Slab Size: 2 meter x 1 meter of 15 mm thickness* (~21 sqf)
* Varying thickness can be made from 3mm to 30 mm
Cost of each  Slab @ Rs.189 /sqf

Total Weight: 57 kg (size ~21 sqf)

Profit Per day 
(Selling price –Production cost): 11,63,925 Per day

Solid slab / panels



No Parameter Value
1 CAPEX ~ Rs. 18 Crore 
2 OPEX ~  Rs. 32 Lakhs 
3 Land Requirement ~ 50000 sqf
4 Electric Requirement ~ 850 hp (635 KW)
5 Water Requirement Usually no water required

BUSINESS  MODEL
PROJECT COST FOR COMMERCIAL SCALE MANUFACTURING 

ARTIFICIAL STONE/ MARBLE / GRANITE (SLAB) – INDICATIVE  

Production Capacity 950  slab per day

Stone Waste Consumption: About 60 tons per day

Slab Size: 2 meter x 1 meter of 15 mm thickness* (~21 sqf)
* Varying thickness can be made from 3mm to 30 mm
Cost of each  Slab @ Rs.189 /sqf

Total Weight: 57 kg (size ~21 sqf)

Profit Per day 
(Selling price –Production cost): 11,63,925 Per day

Sandwich panels



WASTE TO WEALTH. . . 

STONE / MARBLE/ GRANITE WASTE RECYCLING OPPORTUNITY

Technically feasible

Economically viable

Socially acceptable / 
Recyclable

Environmental friendly, 
Energy saving  

processes/products

Simple process, address multiple issues, multifunctional applications

http://images.google.co.in/imgres?imgurl=http://www.acewasterecycling.co.uk/communities/9/004/006/063/549/images/4516074605.jpg&imgrefurl=http://www.acewasterecycling.co.uk/contactus/4521205309&usg=__rBFEM--8bz-tru5CO6D4v-2DqdY=&h=381&w=435&sz=32&hl=en&start=6&um=1&tbnid=ptygO-U-KlLIiM:&tbnh=110&tbnw=126&prev=/images?q=WASTE+RECYCLING&hl=en&um=1


CREATE URBAN & RURAL EMPLOYMENT FROM STONE WASTE STREAM



CONCLUSION 

“ Your understanding & involvement will accelerate to  
realize the benefits of this research outcome 

for 
Entrepreneurship & New business creation

on 
Stone, Marble and Granite waste utilization in 

making new class of green composite materials”. 

�नष्कषर् 
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