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Paper & Pulp industry worldwide 

Accounts for 6% of the global 

Industrial Energy Consumption

4th Largest Energy Consumer in the

world

Paper & Pulp Industry – Global Energy Scenario
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Paper & Pulp Industry – Indian Energy Scenario

Energy cost range  - 16% to  25 % of cost paper production 

* Energy input per Ton of Paper production 

    Electrical     -  1200 to 1700 kWh

    Steam   -   10 tons to 16 Tons

    Coal   -   1.5 tons to 3 Tons

     

• As per PAT Guidelines for Paper & Pulp industry by BEE and  

      Ministry of Power , Government of India      

Heat Input Energy required per Kg of Steam (87 kcsg / 540 ˚ C 

Considering 55% Coal + 45% Biomass 

 - Large size  Plants      -   850 to 875 Kcal/Kg of Steam

       - Medium size Plants   -   870 to 890 Kcal/Kg of Steam
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Paper & Pulp Industry – Steam Generation Units available 

Sl no PARTICULARS

1 Fuel Flexibility 

2 Thermal Efficiency

3 Quick Response to load 

variations

4 Ease of Operation

5 Technological Advancement

6

Behavior of Furnace with fuel 

having heterogeneous 

properties

AFBC BOILER

2200 Kcal /kg and above any 

combination

80 % - 84 %

Good 

Good . Needs maneuvering 

Almost reached the optimum 

stage of design development  –

No major improvement  in the 

last 15 years

- Due to multipoint feeding of 

fuel  , different zones are

subjected to different heat 

pick up and de fluidisation and 

fluidization action.

- This leads to dis harmony in 

different zones leading to 

uneven temperature profile 

across bed and higher unburnt 

carbon .
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3 Quick Response to load 
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4 Ease of Operation

5 Technological Advancement

6

Behavior of Furnace with fuel 

having heterogeneous 

properties

AFBC BOILER

2200 Kcal /kg and above any 

combination

80 % - 84 %

Good 

Good . Needs maneuvering 

Almost reached the optimum 

stage of design development  –

No major improvement  in the 

last 15 years

- Due to multipoint feeding of 

fuel  , different zones are

subjected to different heat 

pick up and de fluidisation and 

fluidization action.

- This leads to dis harmony in 

different zones leading to 

uneven temperature profile 

across bed and higher unburnt 

carbon .

CFBC BOILER

1800 Kcal/kg and above in any 

combination

86% - 88 %

Very Good

Very good . Minimum manevering

Almost reached the optimum stage of 

design development  – No major 

improvement  in the last 10 years

- Velocity profile increases across 

the boiler with change in quality 

and mix of fuel , resulting in higher 

SA flow.

- The temperature profile also 

increases due to this  and ∆T 

between Bed and furnace 

increases .

- Higher % of fines results in soot 

formation increasing the soot 

blowing cycle – higher radiation 

losses.
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Keep it 

Running

What is the way

Out ??



Bio Enzyme Combustion Catalyst

TM



Oxybooster O2 Swift is an agglomerated 

bio enzyme treated configured material 

100% eco friendly , non-toxic , non-reactive 

and safe bio material , that syncronises 

the heat input of various heterogeneous 

energy inputs in the Kiln/Furnace and 

maintains thermal equilibrium , by 

reducing undue heat losses .

What is Oxybooster O2 Swift

TM



It consists of different waste wood chips , 

pyrolysis processed derivative bio carbon all 

treated with proprietary bio enzymes .

Composition of Oxybooster O2 Swift
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Oxybooster O2 Swift reduces the losses 

due to use of energy input material by 

• Completes combustion of fines 

• By Lowering the    t within the furnace.

• Reducing the quantity of Combustion 

air required.

• Reduces Soot formation thereby 

reducing radiation losses

What does it do
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Oxybooster – How it acts inside the furnace

BIO ENZYME
It’s a protein molecule , that acts as a Catalyst to facilitate bio 

chemical reaction especially combustion
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Oxybooster – How it acts inside the furnace

BIO ENZYME
It’s a protein molecule , that acts as a Catalyst to facilitate bio 

chemical reaction especially combustion

This process potentially increases the reactivity of Oxygen & Hydrogen 

, making it readily available for combustion reaction 

OXYGEN / HYDROGEN  

SPLITTING

The Micro-organisms in the Oxybooster breaks down into nano particles 

, which allows the molecular Oxygen and Hydrogen present in the fuel 

moisture ( both inherent & surface) to be released instantly . 

RELEASE OF FIXED & 

FREE CARBON

More Oxygen available helps to rapidly release fixed carbon which are 

stable , as well as Free carbon which mostly comes out as unburnt 

carbon. Rapid release will make the carbon burn out more efficient.

REDUCTION OF 

EXCESS AIR

By improving the availability of reactive oxygen for combustion close to 

the Specific Air to fuel ratio , there is a reduction of excess air required 

for completing combustion , there by improving overall combustion 

efficiency
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C + OH                        C+ + [H]+ + [O]- 

2[H]+ + [O]-

(Input fuel)  C-H-O

(Fuel moisture) H2O (H-OH)

Oxy Booster 

CO2 CO CO2 

Atmospheric

 air

H2(g) (Energy)

Oxy Booster 

REACTION OF OXYBOOSTER WITH ANY FUEL INSIDE THE FURNACE 
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34 TPH AFBC BOILER FURNACE COMPARISON 

Furnace before use of Oxybooster O2 Swift Furnace during use of Oxybooster O2 Swift

➢ Fuel used is Imported coal with high VM

➢ Fixed Carbon & free carbon can be seen

     escaping from Fluidised bed 

     → higher unburnt

➢ With same fuel and steam load conditions 

     furnace behavior with Oxybooster O2 Swift

➢ Fixed and Free Carbon combustion can be

     seen in the form of sparkles.

➢ Reddish Yellow colour Bed indicates 

     uneven combustion.

➢ Orangish Yellow colour indicates uniform 

    combustion

TM
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SAVINGS 

IN 

FUEL IS 

DUE TO 

Lower Bed Temperature 

and Furnace Temperature 

for similar Steam 

Generation conditions

Minimum difference 

between Bed & Furnace 

Temperature          

Reduction in Unburnt 

Carbon in Ash

Reduction in Combustion 

Air Quantity

HOW THE SAVINGS IN FUEL COMES ABOUT

TM



Upto first 60 Tons per day fuel 

consumption 

Oxybooster O2 Swift
36 Kgs per Day 

Above 60 Tons per day of fuel 

consumption , For every           

9 Tons of fuel

1 Kg  of 

Oxybooster O2 Swift

Maximum quantity of Oxybooster O2 Swift not to exceed 

108 Kgs per day irrespective of fuel consumption

DOSAGE OF OXYBOOSTER O2 SWIFT PER DAY



For AFBC Boilers

As the Quantity of Oxybooster O2 Swift is below 100 

kgs per day , it can be added in the surge hopper / 

Vibratory Feeder  , as per the cycle and sequence 

recommended by us.

Depending on the requirement from site to site , a 

day hopper with variable speed rotary feeder for 

automatic feeding of Oxybooster O2 Swift can be 

given , which can be interfaced with existing DCS 

Control .

FEEDING ARRANGEMENT FOR OXYBOOSTER O2 SWIFT

IN BOILER

TM



For CFBC Boilers

Since the fuel feeding system in CFBC Boiler is 

pressurized , the Oxybooster feeding system 

consisting of a small hopper , two pneumatic 

controlled duplex valve and pipe , can be supplied or 

be fabricated at site as per drawings provided by us.

Depending on the requirement from site to site , a day 

hopper with suitable system for automatic feeding of 

Oxybooster O2 Swift can be given , which can be 

interfaced with existing DCS Control .

This can be installed on each  Drag Chain Feeder

Or bottom of lime stone bunker line , as per site 

conditions.

FEEDING ARRANGEMENT FOR OXYBOOSTER O2 SWIFT

IN BOILER
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ENABLING SUSTAINABLE DEVELOPMENT GOALS OF UN

Oxybooster Product solutions helps advance 5 of the 17 SDG Goals of the UN towards a 

better world By 2030
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CARBON CREDIT 

1) All Oxybooster products are 100% Bio 

    material

2) Oxybooster helps reduce the Carbon 

footprint by reducing the consumption of 

fossil fuel 

It is eligible for Green 

Credit

We are in advance stage of getting 

Approvals for qualification 
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CASE STUDIES

FOR

OXYBOOSTER O2 SWIFT
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Case Study – Kraft Paper Mill

Client  : Urvashi Pulp & Paper Mills Pvt Ltd, Ankleshwar , Gujarat

Boiler Type : AFBC

Make   : IBL

Capacity  : 10 TPH

Pressure  : 10.5 Kg/cm2

Temperature : Sat.

Fuel Used  : Imported Coal

GCV range  : 4800 – 5000 Kcal/Kg
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Case Study – Kraft Paper Mill

Client  : Urvashi Pulp & Paper Mills Pvt Ltd, Ankleshwar , Gujarat

TM

Challenges faced by Client

➢  High cost of Steam – Rs.1343.82 per Ton of Steam

➢  Varying quality of coal leading to erratic behavior of boiler and its performance.

➢  Higher Unburnt Carbon in Ash .

➢  Average Steam Generation per Day = 240.60  Tons / Day

     Average Coal consumption per Day =   39.19  Tons / Day.

Dosage of Oxybooster O2 Swift suggested & KPI

➢  Oxybooster O2 Swift feeding per Day  = 36 Kgs

➢  Guaranteed Key Performance Indicator (KPI)

 Heat input saved per Kg of steam generation    =  74 Kcal / Kg of Steam

       Coal Savings per Day         =   3700 Kgs/Day

       



Case Study – Kraft Paper Mill

Client  : Urvashi Pulp & Paper Mills Pvt Ltd, Ankleshwar , Gujarat

TM

Performance after 35 hours of using Oxybooster O2 Swift

➢  Steam Cost achieved – Rs. 1227.20 per Ton of Steam 
Cost reduced 

by Rs.116.62 

per ton of steam

➢  Heat input Saved per Kg of Steam – 73.41 Kcal/Kg
Fuel Savings 

Of 3581 Kgs 

per Day

Nett Savings in Fuel Cost per Day        =  Rs.23,008/-

Nett Savings in Fuel Cost per Annum   =  Rs.75.92 Lakhs



TM

Appreciation Letter of 

Our Client



Case Study  - Writing & Printing Paper Mill

Client  : Kuantam Papers Limited , Saila Khurd , Punjab

Power Plant : 30 MW

Boiler Type : CFBC

Make   : IJT

Capacity  : 130 TPH / 110 kgcm2 

       / 545 Deg.C

Steam Gen.

Per Day  : 2833 Tons per Day

Total Fuel per 

Day   : 584.6 Tons

Fuel Used  : Indian Coal - 3954 CV – 76%   

     Khuddi        - 3118 CV  - 14%

     Wood Dust  - 2334 CV  -   5%

     Straw Dust – 3222 CV -    5%

     

Aver. Fuel Cost

Per Ton  : Rs.6323 / Ton

TM



Client  : Kuantam Paper Limited , Punjab

TM

Challenges faced by Client

➢  Improper Combustion due to Multi Fuel combination

➢  Varying quality of fuel mixture , Increase of Biomass leading to O2 Levels becoming 0

➢  Higher Unburnt Carbon in Ash .

➢  Average Steam Generation per Day       = 2833    Tons / Day

     Average Mix Fuel consumption per Day =   584.6 Tons / Day.

Dosage of Oxybooster O2 Swift suggested & KPI

➢  Oxybooster O2 Swift feeding per Day  = 101 Kgs

➢  Guaranteed Key Performance Indicator (KPI)

 Heat input saved per Kg of steam generation    =  23 Kcal / Kg of Steam

              



Fuel Cost Savings Proposals – Paper Plants

Client  : Writing & Printing Paper plant in Punjab

TM



TM

Client  : Kuantam Paper Limited , Punjab

Heat Input per Kg of Steam achieved was 46 Kcal as 

against a guaranteed figure of 23 Kcal per Kg of Steam.

Kuantum Paper Management decided to go for 90 Days 

Further usage to establish the consistency in the result

achieved 



Case Study - 130 TPH CFBC Boiler, 110 Kg/cm2 , 545 Deg.C

Client  : Cement Factory in  Chattisgarh

Power Plant : 30 MW

Boiler Type : CFBC

Make   : IJT

Capacity  : 130 TPH

Pressure  : 110 Kg/cm2

Temperature : 545 Deg.C

Fuel Used  : Linkage Coal

GCV range  : 2700 to 3400 Kcal/Kg
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Savings Achieved at Cement Factory Due to Oxybooster O2 Swift Trial

Sl no Particulars Formula UOM Before Trial During Trial

1 Number of days Considered Days 11 11

2 Steam Generation Cumulative steam for 

11 days

Kgs 24750000 23248000

3 Average GCV of Coal Average CV of 11 

days Coal GCV

Kcal/kg 3025 3498

4 Enthalpy of Steam at 106 Kg/cm2 

Pressure

Average Kg/cm2 829.21

5 Enthalpy of Feed water at 230 

Deg.C

Average Kcal/Kg 230

6 Heat Input for 11 Days = Coal GCV X 

Quantity of Coal

Kcal 17466874909.091 15480973104.167

7 Heat Input per Kg of Steam = Total Heat Input for 

11 Days ÷ Steam 

Generation

Kcal 705.732 665.906

8 Heat Input saved per kg of steam = Heat input before 

trial – Heat input 

during trial

Kcal - 39.827

9 Savings in Heat input per Kg of 

steam during trial period

= Savings in Heat 

input X Steam 

Generation during 

Trial

Kcal - 925891860.946

~ 925 Million Kcal

10 Savings in Coal for the Trial Period = Total Heat input 

Saved ÷ GCV of Fuel

Kgs - 306070.75

11 Savings in Coal Per day = Total Savings ÷ No 

of days 

Kgs - 27824.614
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SUMMARY OF UTILITY VALUES - BEFORE & DURING TRIAL 

SL NO PARTICULARS 

BEFORE OXYBOOSTER 

TRIAL

11 DAYS 

14th to 28th Feb 2023

DURING OXYBOOSTER 

TRIAL

11 DAYS

11th to 21st March 2023

1 Total power Generation , MW 5699.97 5348.83

2 Total Steam Generation , Tons 24725.00 23195.00

3 Total Feed Water in Ton 23829.36 22304.62

4 Total Attemperator Water , in Tons 1578.64 1365.89

5 Total Air consumption in Tons 34334.75 28591.00

PER MW CONSUMPTION   IN TONS

PARTICULARS
BEFORE OXYBOOSTER 

TRIAL

DURING TRIAL OF 

OXYBOOSTER

STEAM 4.34 4.33

AIR 6.02 5.35

FEED WATER 4.18 4.17

ATTEMPERATOR WATER 0.28 0.26
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Savings Achieved at Cement Factory Due to 

Oxybooster O2 Swift Trial - MOM copy

TM
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Appreciation Letter of 

Our Client



Case Study - 25 TPH CVL FBC & 33 TPH FV Puls. Grate Boiler

Client  :  German Multinational Tyre

manufacturer in Meerut , UP

➢  Coal Savings & Reduction of Unburnt Carbon 

       in Ash   

➢  100% Biomass firing in 25 TPH FBC Boiler

      without any modifications 
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Case Study -  25 TPH CVL FBC Boiler

Comparison of Operating Parameters

✓ ∆T between top and bottom bed temperature reduced 

✓ Furnace temperature dropped for similar loads

✓ Coal feeder RPM dropped between 40% to 70%
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Case Study -  25 TPH CVL FBC Boiler

APH bottom Ash

Before use of Oxybooster During usage of Oxybooster

Reduction in Unburnt Carbon & Fuel Savings

Bank Zone Ash

MDC Bottom Ash

Unburnt Carbon

18 -19%

With Imported

Coal

Unburnt Carbon

Reduced to 6 -7% 

While using 

Oxybooster
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Case Study -  33 TPH FV Pulsating Grate Boiler 

Bed Ash

Fly Ash

Before use of Oxybooster Within 48 Hour of using Oxybooster

Reduction in Unburnt Carbon & Fuel Savings
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Case Study -  25 TPH CVL FBC Boiler

100% Biomass firing without any modifications

➢  Banning of Coal firing in Delhi NCR Region , forcing use Biomass in FBC Boiler

➢  FBC Boiler designed on 100% Coal , not suitable for Biomass firing 

➢  Different Quality of Biomass Pallets of different size distribution  - 6 mm to 20 mm

Challenge Faced by the Tyre Plant

TM



Case Study -  25 TPH CVL FBC Boiler

100% Biomass firing without any modifications

➢  Achieved 100% Biomass firing with pallet size 6 mm to 15 

mm , using underbed feeding without changing the PA line 

, Mixing Nozzles or any of the pressure parts etc.

Solution by Supreme Energy Solutions

➢  Boiler Parameters stabilized within 3 Hours of firing 

➢  Quick response to varying pressure drawl by plant and 

     Dry saturated steam - reducing steam consumption

➢  Have recommended to go in for higher size PA lines and 

     Fuel & Air nozzles as well as seperate fuel feeding 

     arrangement for contineous full load operations.
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CONCLUSION

Multi fuel firing in boilers to control Energy cost is inevitable – so are the 

challenges in boiler operations due to the heterogeneous nature of fuel .

1

The Use of Oxybooster O2 Swift - Bio Combustion catalyst can Reduce Energy 

cost ,  instantly , which is achieved by improving the combustion efficiency and 

reducing other losses. 

                  Gross Saving Potential     -   3X   ( X – cost of Oxybooster O2 Swift)

2

Use of Oxybooster O2 Swift helps bring Sustainability by reducing consumption 

of Oxygen and Improving Environmental impact .

It also helps reduce the Carbon Footprints and is eligible for Carbon Credit.

3



Thank You . . . . 
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