
SUBHASIS CHATTERJEE

HIGH PERFORMANCE NANO FILLER 
FOR RUBBER APPLICATION 
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LEADERS IN FUNCTIONAL FILLERS, EXTENDERS &
SPECIALITY CHEMICALS  



INNOVATIVE PRODUCTS CATERING TO A WIDE SPECTRUM OF INDUSTRY 

REVOLUTIONIZING NANO MINERALS INDUSTRY

RUBBER

PIGMENTS

PILING &
CONSTRUTION

PAINTS



PARTICLE SHAPE

SURFACE AREA

PARTICLE SIZE

1-10ɾICRONS: NORMAL  FILLER

100 NANO -1ɾICRON: SEMI-REINFORCING FILLER

<100 NANO : REINFORCING FILLER

COMPATABILITY WITH POLYMER / ELASTOMER 
MATRIX
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improves 
reinforcement

reduces cost
improves 
durability

ADVANTAGES OF NANO MINERALS



SPECIALITY FILLERS FROM 20 MICRONS NANO

±!th¦w[LbYϰΥ PARTIAL REPLACEMENT OF CARBON BLACK

VAPORSIL: IDEAL FILLER FOR SILICON RUBBER

REINFORSIL: PARTIAL REPLACEMENT OF PPT. SILICA

LITHOMER: PARTIAL REPLACEMENT OF TIO2

CALCINED CLAY ( HYPERLINK ) - FOR RUBBER CABLE AND 

PHARMA RUBBER  PRODUCTS

MAG FR: FLAME RETARDANT

SUBMICRON SIZE CLAY 

SUBMICRON SIZED CALCIUM CARBONATE
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1
ωCRUSH RAW MATERIAL , PREPARE SLURRY IN WATER IN 

PRESENCE OF CATALYST

2
ωSEPARATION OF DISPERSED PARTICLES

3
ωDECANTATION, FILTRATION, DRYING, PULVERISATION & 

CLASSIFICATION

4
ωSURFACE TREATMENT

5
ωPACKED FOR COMMERCIALISATION 



SEM PHOTO OF VAPOURLINKϰPARTICLES

AGGLOMERATED PARTICLES DISAGGLOMERATED PARTICLES

100 nm

100 nm

http://www.minersoc.org/pages/gallery/claypix/palygorskite/palygorskite_300.jpg
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PROPERTIES UNIT VAPOURLINKϰ

BULK DENSITY (LOOSE) Gm / ltr 200 ± 30

BET SURFACE AREA M2/gm > 85

OIL ABSORPTION Gm / 100 gm 120 ± 10

MOISTURE (EX-WORK) % MAX. 5

PARTICLE SIZE ANALYSIS

D(50)-50% PARTICLES BELOW
Nanom < 100

Ph (10% aq. Slurry) - 8.5 ± 0.5



Ingredients F1 F2 F3 

RSS IV 100 100 100 

N-550 30 20 20 

Vapourlink - 10 15 

ZnO 5 5 5 

St. Acid 1 1 1 

CaCO3 + Ch Clay 100 100 100 

Oil 7 6 5 

TDQ 1 1 1 

6ppd 1 1 1 

Sulfur 1.5 1.5 1.5 

TMTD 0.5 0.5 0.5 

CBS 1.5 1.5 1.5 

Cost Per Kg  Comp.(Rs) 95.67 92.30 90.54 

Hardness ςShore  A 76 72 67 

T.S (kg/cm2 ) 144 149 141 

E.B(%) 528 603 603 

Tear Strength(kg/cm) 89 81 85 

Resilience (%) 45 44 46 

Abrasion loss(%) 20 9 12 

TRIAL 1 :   STUDY OF 
VAPOURLINKϰ
(VL) AS PARTIAL 
REPLACEMENT OF 
CARBON BLACK (CB) IN 
RSS IV



TRIAL 1 :  STUDY OF VAPOURLINKϰ(VL) AS PARTIAL 
REPLACEMENT OF CARBON BLACK (CB) IN RSS IV
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Ingredients F1 F2 F3 F4 

RSS IV 100 100 100 100 

N-220 45 35 30 25 

Vapourlink - 10 15 20 

ZnO 5 5 5 5 

St.Acid 1.5 1.5 1.5 1.5 

Fast Flow 2.5 2.5 2.5 2.5 

Oil 5 4 3.5 3 

TDQ 1 1 1 1 

6ppd 1 1 1 1 

Sulfur 1.5 1.5 1.5 1.5 

TMTD 0.5 0.5 0.5 0.5 

CBS 1.5 1.5 1.5 1.5 

Cost per kg of comp (Rs) 144.52 141.47 140.94 140.40 

Hardness 65 65 65 66 

T.S (kgf/cm2 ) 199 170 197 200 

E.B(%) 588 603 680 740 

Tear strength (kg/cm) 120 129 152 156 

Resilience (%) 64 64 62 63 

Abrasion loss (%) 3 6 4 6 

TRIAL 2:   
STUDY OF 
VAPOURLINKϰ
(VL) AS 
PARTIAL 
REPLACEMENT 
OF CARBON 
BLACK (CB) IN 
RSS IV 



TRIAL 2:   STUDY OF VAPOURLINKϰ(VL) AS PARTIAL 
REPLACEMENT OF CARBON BLACK (CB) IN RSS IV 
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Ingredients F1 F2 F3 F4 F5
Neoprene B 30 100 100 100 100 100

N-550 65 50 45 50 45

Vapourlink - 22 30 15 20

Mgo 5 5 5 5 5

St.Acid 1 1 1 1 1

Oil (DOP) 13 8 7 10 8

Polrub 100 1 1 1 1 1

6ppd 1 1 1 1 1

Sulfur 1.5 1.5 1.5 1.5 1.5

TMTD 0.5 0.5 0.5 0.5 0.5

Na-22 1 1 1 1 1

ZnO 5 5 5 5 5

COST PER KG 

COMP (RS.) 

153.25 145.81 140.78 147.35 147.38

Hardness ( X 10 ) 7.6 8 8 7.7 7.6

T.S (X 100 kgf/cm
2

) 2.09 1.7 1.81 2.08 2.09

E.B (%) X 100 3.35 3.06 3 4.03 4.18

Tear Strength 

(kg/cm) X 100

1.53 1.39 1.35 1.48 1.41

Resilience (%) X 10 4.1 4 3.3 3.2 3.8

Abrasion loss (%) 11 6 9 6 7

Volume Swell (%) 3.12 2.85 0.24 2.56 2.52

TRIAL 3:   
COMPARATIVE STUDY 
OF VAPOURLINKϰ(VL) 
AS PARTIAL 
REPLACEMENT OF 
CARBON BLACK (CB) 
IN NEOPRENE RUBBER 



TRIAL 3:   COMPARATIVE STUDY OF VAPOURLINKϰ(VL) AS 
PARTIAL REPLACEMENT OF CARBON BLACK (CB) IN 
NEOPRENE RUBBER 
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Ingredients F1 F2 F3 F4 F5

EP-8800 115 115 115 115 115

N-550 130 104 104 90 90

Vapourlink - 26 39 40 60

CaCO3 50 50 50 50 50

St.Acid 1 1 1 1 1

ZnO 5 5 5 5 5

Pol rub 100 1.5 1.5 1.5 1.5 1.5

6ppd 1 1 1 1 1

Sulfur 1 1 1 1 1

TMTD 0.3 0.3 0.3 0.3 0.3

CBS 1 1 1 1 1

Cost per Kg of 

comp (Rs) 

72.3 70.5 68.7 69.1 66.8

Hardness 74 70 70 70 70

T.S (kgf/cm
2

) 109 107 110 112 93

E.B(%) 403 405 545 615 530

Resilience (%) 33 34 36 37 33

Sp.gravity 1.23 1.25 1.25 1.27 1.29

Abrasion 

loss(%) 

12 9 6 7 10

TRIAL 4:   
COMPARATIVE STUDY 
OF VAPOURLINKϰ(VL) 
AS PARTIAL 
REPLACEMENT OF 
CARBON BLACK (CB) 
IN  EPDM RUBBER 



TRIAL 4: COMPARATIVE STUDY OF VAPOURLINKϰ(VL) AS 
PARTIAL REPLACEMENT OF CARBON BLACK (CB) IN EPDM 
RUBBER 
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Ingredients F 1 F 2

Butyl Rubber 100 100

ZnO 5 5

St Acid 1.5 1.5

Sulfur 1.75 1.75

MBTS 1.75 1.75

TMTD 0.3 0.3

DPG 0.3 0.3

N 660 45 34 

Vapourlink 0 11 

R 50 Oil 10 10

PEG 4000 0.5 0.5

Cost Of Compound Per Kg (Rs.) 116.7 111.3

Hardness ShA 57 56

Tensile - Mpa 8.8 9.8

Elongation % 595 592

Tear Strength 32 32

Modulus - 100 % , Mpa 1.7 1.8

Modulus - 300 % , Mpa 4.4 4.4

Air Permeability ( m2/PAS ) 1.23E-16 1.02E-16

TRIAL 5 :   
COMPARATIVE STUDY 
OF VAPOURLINKϰ(VL) 
AS PARTIAL 
REPLACEMENT OF 
CARBON BLACK (CB) 
IN BUTYL RUBBER



TRIAL 5 : COMPARATIVE STUDY OF VAPOURLINKϰ(VL) AS 
PARTIAL REPLACEMENT OF CARBON BLACK (CB) IN BUTYL 
RUBBER
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VAPOURLINKϰ: APPLICATIONS

CNG HOSES, FUEL 
HOSES, BREAK BLOCKS 

RUBBER BONDED 
PRODUCTS

TYRES & TUBES 
(AUTOMOBILES & CYCLE)

CONVEYOR & POWER 
TRANSMISSION BELTS

SPORTS GOODS LIKE 
FOOTBALL & BASKETBALL 
BLADDER.


