PRESS RELEASE

hte wins NEN tender for FCC co-
processing of biogenic feedstocks

HEIDELBERG, Germany [May 23, 2024] hte - the high throughput experimentation
company was contracted by NEN, the Royal Dutch Standardization Institute, for the
provision of R&D services in the field of FCC (Fluid Catalytic Cracking). This project
centered on the assessment of verifiable alternatives to radiocarbon analyses for
allocating bio-based carbon contents in refinery co-processing applications,

particularly of fast-pyrolysis bio-oils (FPBO).

Refinery FCC is at the heart of any modern refinery as a pivotal petrochemical process that
converts hydrocarbon fractions from petroleum (crude oil) into valuable products such as
olefinic gases, gasoline, and other important petroleum products. Transitioning toward the co-
processing of biogenic feedstocks provides refiners with an attractive and viable option for
contributing to global decarbonization efforts to reach climate goals and for complying with
ever more stringent regulations. The European Commission, in particular the JRCs (Joint
Research Centers), have a great interest in identifying a verifiable alternative methodology to
Carbon14 radiocarbon analyses for allocating the bio-based content in liquid or gaseous
products and fuels from co-processing bio-oil in a refinery. This is because preliminary
investigations rule out radiocarbon analysis as not being sufficiently sensitive to reliably

determine the biogenic carbon content at low levels.

Under this research contract and with the support of key stakeholders from the oil and gas
industry, hte has developed a methodology using its proprietary Micro Downflow Unit (MDU).
The unit is a laboratory-scale FCC plant and is employed as flexible pilot-testing and
production equipment to generate data to determine the distribution of biogenic carbon
content in FCC FPBO co-processing via total mass, carbon mass, and energy balancing as
well as delta yield methods. For this purpose, hte’s MDU was equipped with a dual-pump
setup for co-processing of 0, 5, and 10 wt.% FPBO with traditional vacuum gas oil (VGO), as
these types of feeds are not miscible. Additionally, the project included collecting

comprehensive physical and chemical data on the feeds and all gaseous, liquid, and solid
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product fractions to support the different balancing methods, including bio-based carbon
determination via EN 16640 (Carbon14 AMS detection) of the various products for

comparison.

“We are excited about and proud of the contribution our technology is making to the
potential development of a new standard to allocate biogenic carbon content in the
refining industry”, comments Wolfram Stichert, CEO at hte. “Over the years the
MDU has proven to be a valuable FCC laboratory-scale testing technology for
catalyst benchmarking, yield predictions, and the co-processing of biogenic
feedstocks, to name a few applications. We are confident that this versatile
technology and the methodology developed will play a significant role in assisting

refiners in overcoming the daunting challenges of decarbonization.”
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Figure 1: Micro Downflow Unit (MDU)
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About hte

At hte — the high throughput experimentation company, we make R&D in the area of catalysis faster
and more productive. We enable cost-effective innovations and reduced time to market for new
products, thereby allowing our customers in the energy & refining, chemical & petrochemical, and
environmental industries to keep ahead of the competition.

Our technology and services comprise:
o R&D Solutions: highly efficient contract research programs at hte’s state-of-the-art
laboratories in Heidelberg, Germany.
e Technology & Digitalization: integrated hardware and software solutions, enabling our
customers to establish highly efficient R&D workflows in their own laboratories.

Our customers benefit from broad technical and scientific expertise, exceptional customer
orientation, complete end-to-end solutions, and outstanding data quality. Our close ties with BASF
guarantee long-term orientation and stability.

For more information, visit our website www.hte-company.com.
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