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1. INTRODUCTION

FAST PYROLYSIS OF LIGNOCELLULOSIC BIOMASS
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EMERGING STRATEGIES

4A. CATALYTIC FAST PYROLYSIS (CFP) |

Metal oxides promote deoxygenation
improving energy density and stability
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4B. OXIDATIVE FAST PYROLYSIS (OFP)

Small amounts of O, improve energy
self-sufficiency via partial oxidation
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Few studies systematically combine Catalytic Fast Pyrolysis (CFP)
and Oxidative Fast Pyrolysis (OFP).

# A combined approach may synergistically enhance
deoxygenation, energy self-sufficiency and bio-oil quality.

Figure 1 — Schematic diagram for biomass pyrolysis

2. OBJETIVES

e Evaluate the

influence of catalytic and oxidative

conditions on fast pyrolysis of sugarcane bagasse (SB)
e Compare five operational modes:
e CNC-Conventional (N, no catalyst)
e (CC-—Catalytic (N, + Fe-bed)
e OS5NC - Oxidative 5% O, (no catalyst)

* OI10NC-

Oxidative 10% O, (no catalyst)

e O5C - Catalytic-Oxidative (5% O, + Fe-bed)
e Assess bio-oil yield and physicochemical properties under
each condition

3. METHODOLOGY

Biomass Feeding System
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Gas Feeding System

Figure 2 — Bubbling fluidized bed unit for fast pyrolysis
Parameter Details
Reactor Continuous fluidized bed (lab-scale, up to 2 kg-h™)
Feedstock Milled sugarcane bagasse (~¥0.4 mm)
Temperature 500-550 °C

Catalytic bed

Iron-rich industrial residue (FeO + Fe304)

Atmospheres

N, / N,+0O, mixtures (5% and 10% O,)

Characterization

Elemental analysis (CHNOS), water content, TAN, HHV

Table 1- Process description

4. RESULTS
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Figure 4 — Van Krevelen diagram for heavy and aqueous phase
Property CNC CC O5NC O10NC O5C
Density 1,14 1,16 1,17 1,15 1,15
Acidity
1 2 4
(TAN) 65 50 6 5 6
Water 17 16 12 16 19
Content
HHV 19,43 21,11 21,12 20,36 19,10

Table 2 — Heavy phase physical properties

5. CONCLUSIONS

O5C achieved the highest organic bio-oil yield and lowest char formation;

Catalytic pathways are essential to steer bio-oil composition toward refinery-

compatible characteristics

Trade-offs observed: higher acidity and water content in O5C require further

optimization

Results support the development of integrated catalytic-oxidative pyrolysis

systems for industrial bio-oil production
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