Review Operator Logs
Check Process Data

Verify Temperature Profile

Review Feedstock Records

Motor/Blower Current Draw
Valve Positions
Differential Pressure

Feeder/Auger RPM

Gas Flow Rate

Inspect Insulation

Check Seals & Flanges

Reactor Internal Inspection

Check for Coke Build-Up

Analyze Bio-Oil Viscosity

Measure Syngas Composition

Analyze Biochar

Perform Chemical Analysis

Biomass Chemistry

Atmospheric Conditions

Harvest Season

Ambient Temperature

Barometric Pressure

Symptom/Indicator
Unrecorded changes in settings, feed rates,
or unusual notes.

Sudden or gradual increase in pressure
drop across the reactor or filters.

Inconsistent temperatures in different zones
or an overall low temperature.

A recent change in feedstock supplier, type,
or pre-treatment data.

Symptom/Indicator

Likely Root Cause
Inconsistent operational procedures.

Tar and coke buildup causing fouling.

Insufficient heat input, degraded insulation,
or a malfunctioning sensor.

Change in tar precursors or moisture
content.

Likely Root Cause

The Biomass Pyrolysis Operator's Tar Troubleshooting Matrix

Actionable Solution
Standardize logging protocols; hold a
huddle to discuss any unlogged changes.

Proceed to Phase 2 to inspect for physical
fouling and leaks.

Calibrate sensors, inspect insulation, and
adjust heat input.

Revert to a consistent feedstock or adjust
process parameters to account for the new
feedstock.

Actionable Solution

An unexplained increase in current draw on Physical blockage from tar buildup on auger Check for buildup on auger/blower; inspect

the auger motor or gas blowers.

Valves are not in the correct position (e.g.,
a purge valve is partially open).

A sudden increase in the differential
pressure across a filter or catalytic bed.

A drop in RPM of the feeder, often with an
increase in motor current.

A decrease in the total gas flow rate from
the reactor without a change in feedstock
rate.

Symptom/Indicator

Visible cracks, wet spots, or cool spots on
the external insulation.

Visible residue, sticky buildup, or dark
staining around seals and flanges.

Sticky, black, molasses-like residue on
reactor walls.

A hard, brittle, black layer on internal
reactor surfaces.

Symptom/Indicator

A sudden increase in viscosity and a
darker, more opaque color.

Alower H2 and CO content and a higher
concentration of un-reformed hydrocarbons.

Arise in the Hydrogen-to-Carbon (H/C)
ratio or signs of fluorescence.

Presence of specific, heavy polycyclic
aromatic hydrocarbons (PAHs).

Symptom/indicator

blades or inside blower housing.
Improper valve settings or a malfunction.
Fouling due to tar or coke building up on
the filter medium.

Physical blockage due to sticky tars or
coke, preventing smooth material flow.

A restriction has formed somewhere in the
gas line due to tar condensation.

Likely Root Cause

Thermal degradation of insulation creating
"cold spots" inside the reactor.

Oxygen ingress from faulty seals or leaks.

A low-temperature issue causing volatiles
to condense.

High-temperature reactions or long
residence times causing carbon deposition.

Likely Root Cause

Heavier, un-cracked tars are making it
through the system.

Insufficient steam reforming or catalytic
cracking.

Tars are condensing and getting trapped in
the biochar's pores.

Ineffective breakdown of the most
problematic types of tars.

Likely Root Cause

for other flow restrictions in the system.

Verify all valve positions manually and
check valve-control systems for errors.

Initiate a cleaning cycle; schedule a filter
replacement if necessary.

Check the feeder's internal components for
any buildup or obstructions.

Check for restrictions in the reactor outlet
and downstream piping.

Actionable Solution
Repair or replace damaged sections of
insulation to ensure a uniform temperature.

Replace worn seals and perform a smoke
test to confirm reactor integrity before
startup.

Increase the reactor's overall temperature
or eliminate "cold spots."

Implement regular cleaning protocols to
remove coke deposits.
Actionable Solution

Increase reactor temperature, adjust steam
input, or add a secondary catalytic cracking
unit.

Optimize your process parameters, or add
a more effective catalyst.

Adjust your process to ensure tars are fully
evolved and reformed.

Introduce a more effective catalyst or a
more aggressive temperature profile.

Actionable Solution

Unusually high tar yield despite a consistent A change in the chemical composition (e.g., Request a chemical analysis of new

feedstock.
Tar formation increases during humid
weather.

Inconsistent process performance in
different seasons.

Tar deposits on exterior walls and outlet
piping in cold weather.

Minor fluctuations in reactor pressure or
flow.

higher lignin content) of the biomass.

Biomass is absorbing ambient moisture,
throwing off the thermal balance.

The inherent moisture content and chemical
composition of the biomass vary naturally
with the harvest season.

The low ambient temperature creates a
steep thermal gradient, causing
condensation on cooler surfaces.

Changes in external barometric pressure
affecting pressure differential across seals.

feedstock batches to confirm consistency.

Implement a real-time moisture sensor at
the feedstock inlet and adjust for humidity.
Characterize your feedstock based on its
harvest season and use a separate set of
process parameters.

Increase the temperature of the reactor or
add a heat tracing element to the outlet
piping.

Monitor system pressure and flow meters
closely during periods of changing weather.



