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Welcome to the Fall 2016 issue of Impact Bioenergy. These pages offer a peek at the Process 
Demonstration Unit, a full-size, fully integrated biomass preprocessing pilot plant located at 
INL’s Energy Systems Laboratory. This state-of-the-art system offers the bioenergy industry a 
means to address one of its most pressing challenges—feed handling—by exploring a variety 
of equipment and processing options for producing consistent, conversion ready feedstocks. 

- Kevin Kenney, INL BFNUF director
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In the 1980s, researchers 
found that coal-processing 
plants typically operate at 
less than 50 percent capacity 
during their first year. 

Fast forward 30 years and 
not much has changed. 
Today’s new bioenergy 
refineries often operate well 
below capacity.

A big part of the problem is 
feed handling. Biomass can 
accumulate strength under 
loading like a solid, it can 
entrain air and flow like a 
fluid, and it can compress 
and expand like a gas. 

Furthermore, changes in 
moisture, particle size and 
shape, and bulk density can 
cause biomass to transition 
from one state to another. As 
infeed moisture changes or 
grinder blades wear, particle 
size and morphology may 
change as well. 

These changes are 
unpredictable and translate 
into problems with 
flowability. The inability of 
these particulate solids to flow 
through processing equipment 
leads to inconsistent 
processing rates, surges 
and ultimately plugging of 
conveyance systems.

Obstructed grinder screens, 
blocked augers, clogged 
conveyors, fires and more 
might shut down the entire 
biorefinery until the problem 
is resolved.

All this makes biorefineries 
less reliable. Even when 

equipment remains 
functional, biomass 
variability might make 
the system operate less 
efficiently, resulting in 
reduced throughput. A 
biorefinery sized to process 
1,440 bales a day at a 20 
percent moisture content 

may only be able to process 
750 bales when moisture 
creeps up to 30 percent.

These problems compound 
when a given piece of 
preprocessing equipment 
doesn’t perform as expected 
or isn’t properly integrated. 
While new bioenergy plants 
may invest heavily in piloting 
their conversion processes, 
oftentimes preprocessing is 
taken for granted.

These oversights may result 
from a combination of 
factors: 1) the desire to get the 
bioenergy product to market 
quickly, 2) a focus on the 
crucial biorefinery challenges 
that involve conversion, and 
3) a lack of information about 
particle mechanics and the 
importance of preprocessing. 

Researchers at the Biomass 
Feedstock National User 
Facility (BFNUF) specialize 
in scale-up and integration 
of biomass preprocessing 
systems. BFNUF helps 
industry understand material 

properties, the heterogeneous 
nature of biomass, and 
how they interact with 
equipment—that a system 
designed for wood chips may 
not perform as well for corn 
stover. 

BFNUF researchers 
understand that there’s no 
substitute for integrated pilot 
testing, even when designs 
are adopted from other 
projects. INL's Bioenergy 
Feedstock Library uses 
characterization data to 
help match feedstocks with 
processing equipment and 
conversion processes. 

BFNUF researchers use 
science and technology 
innovation to guide industry 
partners through modeling 
and simulation, feedstock 
characterization and pilot-
scale testing. The result is an 
effective feedstock supply 
chain, consistent feedstocks 
and an integrated biorefinery 
that accelerates scale-up, 
reduces costs and increases 
return on investment. ●

TODAY'S NEW BIOENERGY REFINERIES 

OFTEN OPERATE WELL BELOW CAPACITY.

THE FEED HANDLING PROBLEM



Quang Nguyen—an engineer with 40 years of  
experience in design, start up and integration of  
bioenergy plants—joins the BFNUF’s Process  
Demonstration Unit team this fall as group leader. 

Before coming to INL, Nguyen (pronounced “GWIN”) 
spent almost 14 years working at Abengoa Bioenergy, 
preceded by nine years at the National Renewable  
Energy Laboratory. 

Nguyen’s parents raised him and his five siblings in  
Saigon during the Vietnam War. 

In 1971, Nguyen moved to Canada to study chemical 
engineering at the University of Ottawa. His family was 
able to follow him several years later. 

Nguyen’s first taste of the bioenergy industry came  
as an undergraduate when he got a job turning spent 
sulfite liquor from a pulp mill into industrial ethanol.  
He eventually earned a masters in chemical engineering, 
specializing in heavy water, as well as a master’s in 
business administration.

With the exception of a stint as a nuclear technical 
supervisor, Nguyen spent most of his career designing and 
operating biorefineries. All said, he oversaw seven pilot, 
demonstration and commercial plants for companies such 
as Tembec.

Nguyen says the emerging bioenergy industry has 
consistently underestimated the feed-handling problems 
that BFNUF was designed to help solve. “I’m hoping 
that we can find effective solutions and get them moving 
ahead,” he said. 

BFNUF Director Kevin Kenney said Nguyen’s 
background makes him a valuable addition. “We are 
delighted to have Quang join our user facility team,” 
Kenney said. “His industry experience brings new 
insights and authority to providing integrated solutions 
that meet industry scale-up and integration needs.”

In the short term, Nguyen will likely travel to DuPont’s cel-
lulosic ethanol plant in Nevada, Iowa, as part of the DOE’s 
Technologist in Residence program. “I always like to be on 
the front line,” he said. “The more challenge the better.” ●   

PROCESS 
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A MODULAR, FULLY INTEGRATED,  
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OF BIOENERGY FACILITIES.

The PDU offers toll pro-
cessing, piloting, third 
party equipment testing and 
preprocessing R&D. 

The PDU allows partners to 
test grinding, drying, pellet-
izing, cubing, torrefaction, 
and mechanical and chemi-
cal separation options. 
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QUANG NGUYEN BRINGS NEARLY 40 
YEARS OF EXPERIENCE IN STARTUP 
AND INTEGRATION OF BIOENERGY 
PLANTS TO BFNUF. HE TAKES OVER 
AS GROUP LEAD FOR THE PROCESS 
DEMONSTRATION UNIT THIS FALL.

DUPONT AND BFNUF PARTNER FOR 
TECHNOLOGIST IN RESIDENCE PROJECT
BFNUF is partnering with DuPont Industrial Biosciences 
this fall for the Department of Energy’s Technologist in 
Residence (TIR) project.

TIR project participants work to establish long-term 
partnerships between industry and the national labs. 

TIR partners senior lab technologists with industry 
professionals in “technologist pairs” for a period of up to two 
years. Each technologist pair works together to identify the 
technical challenges of interest to the participating company 
and the resources and capabilities across the national 
laboratories that may address them. 

Quang Nguyen, Process Demonstration Unit group lead, 
will act as Idaho National Laboratory’s liaison with DuPont. 
Nguyen has more than 40 years of experience in startup and 
integration of bioenergy plants, and joins INL after 14 years 
at Abengoa Bioenergy.

Initially, Nguyen will work with engineers from DuPont’s 
cellulosic ethanol biorefinery in Nevada, Iowa, as the plant 
finishes commissioning and startup. 

According to Dupont, the biorefinery is the world’s largest 
cellulosic ethanol plant and is expected to produce 30 million 
gallons of cellulosic ethanol per year once the facility is fully 
operational. DuPont finished construction of the biorefinery 
in October of 2015 and plans to begin operations in the 
coming months. 

The first phase of the TIR collaboration will focus on 
feedstock handling issues. “I hope to be able to help DuPont 
analyze the reliability of their corn stover preprocessing 
system and identify technical issues that could prevent the 
system from achieving the design throughput,” Nguyen said. 
“I also plan to apply my experience and knowledge of the 
Advanced Feedstock Supply System developed at INL to 
identify possible solutions for feedstock supply issues.”

DuPont and BFNUF officials will then use the reliability 
assessment to identify additional opportunities for DuPont  
to collaborate with BFNUF feedstock experts.

Partnering with DuPont provides a tremendous opportunity 
to utilize INL’s bioenergy feedstock capabilities to benefit 
industry, according to Kevin Kenney, BFNUF director. “We’re 
grateful to the DOE Advanced Manufacturing Office for this 
opportunity,” Kenney said. “We’re committed to making this 
project an outstanding success for all stakeholders.”

The DuPont and INL team anticipate using the partnership to 
leverage resources across national labs and expand to other 
technical areas. “The TIR program provides an opportunity 
for DOE to expose DuPont to wide breadth of national 
laboratory capabilities, and for them to expose the national 
labs to their technology needs,” Kenney said. 

The TIR project is funded out of DOE’s Advanced 
Manufacturing Office. INL is one of three national 
laboratories that will receive a total of nearly $1.2 million 
to help improve the manufacturing processes of industry 
partners. For more information, visit http://energy.gov/eere/
cemi/technologist-residence-program. ●
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