
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biomass
Analysis
Services  

FROM A LAB DEDICATED TO 
ADVANCING THE BIOECONOMY  

CELIGNIS LOCATIONS  

Unit 11 Holland Road, 
Plassey Technology Park, 
Castletroy, Limerick,  
Ireland, V94 7Y42 
P: +353 61 371 725 

Unit 67 Eastlink Business Pk. 
Ballysimon Road 
Limerick, Ireland 
V94 XF25 
P: +353 61 545 932 
 

 

info@celignis.com 
www.celignis.com 
Twitter: @celignis 
M: +353 89 455 5582 

 

CELIGNIS ANALYTICAL CELIGNIS BIOPROCESS CONTACT 
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Page of Contents  

We can help to determine the 

value of your feedstock for the 

production of advanced biofuels.  

We determine sugars in cellulose 

and hemicellulose, as well as 

lignin, extractives, and ash. We 

provide data in one day with our 

unique rapid analysis models. 

 

ADVANCED 
BIOFUELS  

 

Celignis Analytical  
We are a dedicated service provider for the bioeconomy. We 

provide our clients with the most precise compositional data 

and highly-informed process expertise in order to allow them 

to make the best use of their biomass feedstocks and 

optimise their biomass conversion processes.  

P: +353 61 371 725 
P: +353 61 545 932 
M: +353 89 455 5582 
Skype: dj-hayes 

 

info@celignis.com 
dan@celignis.com 
www.celignis.com 

 

PHONE EMAIL 

page 

 4-5 
 We are experts in the extraction 

of biopolymers from biomass 

and then in modifying these to 

obtain materials with diverse 

functional properties. Our team 

also uses advanced analytical 

equipment to find high-value 

biochemicals in feedstocks.  

BIOMATERIALS & 
BIOCHEMICALS  
page 

 6-7 
 

BIOPROCESS 
DEVELOPMENT  
page 

 8-11 
 We provide valued analytical 

services to industrial and 

academic clients across the 

globe. We also have a top-class 

multidisciplinary team that can 

work with our clients on 

optimising their biomass 

valorisation technologies. 

mailto:info@creativity.com
mailto:project@creativity.com
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We determine many properties 

relevant to the anaerobic 

digestion of biomass. These 

include the biomethane 

potential and the composition of 

the digestate.  We also provide 

bioprocess consultation services 

to improve digestion efficiency. 

ANAEROBI C 
DIGESTION  

/RNG  page 

 12-15 
 These pages detail our wide-

ranging analysis packages for the 

evaluation of biochar and 

pyrolysis feedstocks. We are 

available to discuss these results 

with you and suggest suitable 

applications for your biochar and 

potential process optimisations. 

BIOCHAR 
ANALYSIS  
page 

 16-19  

SEAWEED 
COMPOSITION  
page 

 22-23 

Seaweed has huge potential for 

the bioeconomy. We understand 

the unique chemistry of 

seaweed and the potential 

applications of polysaccharides 

and other components, and 

offer many seaweed-specific 

packages for sample evaluation. 

Our Philosophy  

ẌWe believe that when people 
have accurate and 
comprehensive data the 
opportunitie ɾ ǍɶǸ ȺȡɃȡʌȺǸɾɾẍ 

 
Celignis was born from research that targeted 

replacing fossil-fuels with sustainable biofuels. We 

found that feedstock composition was crucial, but 

that literature data could be highly misleading. There 

was a critical need for accurate analysis. We are 

driven to provide the best possible data and want to 

play our part in the development of the bioeconomy.   

 Dr Dan Hayes, CEO of Celignis Analytical. 
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1. Advanced Biofuels  Feedstocks  
BIOMASS FEEDSTOCK ANALYSIS  

We can determine all the important parameters for the production 
of chemicals and advanced biofuels from cellulosic biomass.  

 
Second-generation biofuels, such as cellulosic ethanol, offer huge potential in substituting for fossil-

derived transport fuels. Similarly, biorefineries could produce a range of sustainable chemicals and 

bio-products from low-cost lignocellulosic biomass. The number of suitable feedstocks is massive 

and includes energy crops, agricultural residues, and municipal wastes. There can be huge variations 

in composition between different feedstocks and also within the same feedstock grown in different 

locations and under different conditions. Thus, it is crucial to use a laboratory experienced in the 

detailed and complex methods of analysis required to fully characterise these materials. 

P4 - Ethanol Extractives 

 

P5 - Water Extractives 

 

P7 ς Lignocellulosic Sugars: 

Glucose, Xylose, Mannose, 

Arabinose, Galactose, 

Rhamnose 

 

P8 ς Lignin Content: 

Klason Lignin, Acid Soluble 

Lignin, Acid Insoluble 

Residue, Acid Insoluble Ash 

 

P10 ς Sugars, Lignin, 

Extractives, and Ash 

 

P270 ς Protein-Corrected 

Klason Lignin 

 

P11 ς NIR Prediction  

 

P14 ς Starch Content 

 

P15 ς Uronic Acids: 

Glucuronic, Galacturonic, 

Mannuronic, Guluronic, 4-O-

Methyl-D-Glucuronic 

 

P16 ς Acetyl Content 

 

P17 ς Biomass Amino Acids: 

Alanine, Arginine, Aspartic, 

Cystine, Glutamic, Glycine, 

Histidine, Isoleucine, 

Leucine, Lysine, Methionine, 

Phenylalanine, Proline, 

Serine, Threonine, Tyrosine, 

Valine 

 

P18 ςLipids as Fatty Acids 

 

P19 ς Deluxe Lignocellulose 

Package 

 

P20 ς Lignin S/G Ratio 

RELEVANT ANALYSIS 

PACKAGES: 
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EXTRACTIVES  

 These are non-cell-wall components that can be removed 

using various solvents. Extractives can vary greatly in their 

compositions and amounts according to the feedstock and 

its stage of life. We recommend that extractives are 

removed prior to undertaking the lignocellulosic analysis of 

samples. We can use water, ethanol, or other solvents for 

extraction and can determine 14 different water-soluble 

carbohydrates present in the liquid extract. We also offer 

detailed analysis of the constituents in ethanol extractives. 

 

STRUCTURAL SUGARS  

 In lignocellulosic biomass the main structural 

polysaccharides are cellulose and hemicellulose. These are 

often the most important constituents when estimating 

potential cellulosic ethanol yields from the biological 

conversion of biomass.  
 

We can determine the glucan content of biomass, a good 

estimate for the cellulose content, and we can also analyse 

for five other sugars present in hemicellulose (xylose, 

mannose, arabinose, galactose, and rhamnose) as well as 

uronic acids (galacturonic, glucuronic, mannuronic, 

guluronic, 4-O-Methyl-D-Glucuronic) and acetyl content. 

 

LIGNIN  

 This is a structurally important polymer in biomass and is 

often the solid residual output of biorefineries after the 

polysaccharides have been hydrolysed. It can be combusted 

or used as a feedstock for the production of chemicals and 

biofuels. In our acid hydrolysis process for liberating the 

structural sugars, we obtain Klason lignin as a solid residue 

and also acid soluble lignin which we determine using 

ultraviolet spectroscopy. With package P270 we can correct 

the lignin content for residual protein after hydrolysis. 

 

STARCH  

 Starch is a glucan polymer so we recommend, for relevant 

samples, that starch content is analysed to differentiate 

between lignocellulosic and starch-derived glucose. 

 

We provide all lignocellulosic 
analytical data in duplicate so you 
can see the precision of our work  

PRETREATED 
BIOMASS  

 
Biomass pretreatment is a crucial step for the production of 

advanced biofuels and chemicals. There are a large number 

of different processes that can be used and a wide spectrum 

of potential products. We have a suite of analysis packages 

designed to fully evaluate the efficiency of pretreatment so 

that conditions can be appropriately engineered for the 

particular feedstock and desired end products. 
 

In particular, the starting feedstock should be characterised 

in detail so that the different sources (e.g. lignocellulose, 

starch, extractives etc.) of sugars that may be liberated in 

pre-treatment are known. We strive to get as close to mass 

closure as possible for the whole pre-treatment process 

and this involves analysing in detail both the liquid and solid 

outputs.  
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2. Advanced  Biomaterials  
BIOMASS VALORISATION  

We provide data that will help 
you to be prepared for the 

upcoming Renewable Heat 
Scheme  

Advanced biomaterials are designer materials developed by modification and 
functionalisation of polymers derived fr om biomass.  They are playing 
important roles in many sectors, from packaging to tissue engineering.  

The type of biomaterials range from bioplastics to hydrogels and aerogels. Design and characterisation of these materials 

require trans-disciplinary knowledge of biomass chemistry, chemical engineering, materials engineering, and molecular 

chemistry. CelignisΩǎ multi-disciplinary team has successfully designed biomaterials from marine and terrestrial biomass for 

clients and in a number of EU projects.  

EXTRACTION AND PURIFICATION OF BIOPOLYMERS 1 
 

With the expertise of the Celignis team in biomass chemistry, we 

design and develop processes for extraction and purification of 

biopolymers. It involves a multi-stage approach: (1) Analysis of 

feedstock for desired polymers; (2) Design of extraction strategy to 

obtain the polymers in the most native form; (3) Establishing proof 

of concept and process optimisation by lab-scale experiments; (4) 

Techno-economic analysis and life cycle assessment of the process; 

(5) Scale-up design and testing.  

 
2 
 

We offer services for design of biomaterials such as: films, 

foams, hydrogels, and aerogels with specific functionalities.  

Our expert team provides analytical testing for the biomaterials 

designed at Celignis or at clientsΩ locations. The testing services 

include thermal behaviour testing; physical, chemical and 

biochemical functionalities.  

 

DESIGN AND TESTING OF BIOMATERIALS 



 

7 

 

CELIGNIS ANALYTICAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 
 

3. High -Value Biomolecules  

Biomolecules are derived from biomass and microbes. They have a wide range 
of applications such as cosmetics, paints and coatings, food and nutraceuticals 
and biomedicine .  

DISCOVERY, EXTRACTION AND PURIFICATION 

STRUCTURAL AND FUNCTIONAL CHARACTERISATION 

Our multi-disciplinary team of biomass chemists, analytical chemists, 

and microbiologists work together to discover the novel molecules from 

biomass and microbial sources. Discovery of molecules from biomass 

involves multiple extractions in a range of polar and non-polar solvents. 

The extracted fractions are subjected to LC-QTOF-MS. The selected 

molecules, based on the novelty or abundance, are isolated and purified, 

following the principles of green chemistry, and are tested for purity. 

 

The purified biomolecules are analysed for functional groups and linkages 

using spectroscopic techniques. Functional characterisation of the 

purified molecules is performed by performing a wide variety of custom-

designed microbial, biochemical, and chemical tests.  

от҈
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Native Birch Wood

Hydrothermal Pre-treatment (200°C)

Enzymatic Hydrolysis (190°C)

Kraft Precipitate (pH 4) (190°C)

Kraft Precipitate (pH 1.5) (140°C)

3390-3460; O-H stretching

2960-2933; C-H stretching in CH2

2853-2844; C-H stretching in CH3

1750-1730 (acetyl groups)

1711-1694; C=O stretching, unconjugated

1600-1590; Aromatic skeletal vibrations (S > G)

1515-1505; Aromatic skeletal vibrations (G > S)

1460-1450;  C-H deformations in CH2 and CH3

1426-1420; Aromatic Skeletal Vibrations

1374-1353; Aliphatic CτH stretching in CH3, not in OCH3

1330-1326; S ring breathing

1273-1257; G ring breathing

1228-1210; C-C and C-O stretch, G condensed > G

1173-1155; C-O stretch in ester groups (HGS)

1152-1030; Aromatic C-H in plane deformation (S)

1085; CτO deformation in secondary 
alcohols and aliphatic ethers  

1037-1030; Aromatic C-H in plane deformation (G > S)

990-983; -HC=CH- out-of-plane deformation (trans)

912-уфпΤ ʲ-glycosidic linkages between xylopyranoses

852; Aromatic C-H out-of-plane deformation (G)

835-820; Aromatic C-H out-of-plane deformation (G), (S+H), (S)

780-773; C-H bond in the aromatic ring from G
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1 

 Biomass can be rich in bioactive compounds of high value 

for food, feed, cosmetic, and pharmaceutical applications. 

We develop bespoke extraction methods suitable for your 

needs with high selectivity, efficiency and low 

environmental impact. 

Biomass Extraction Processes 2 

 The choice of pretreatment method varies with the type of 

biomass and the end-product requirements. At Celignis we 

can determine the most suitable pretreatment for your 

feedstock and determine the optimum conditions in lab-

scale trials followed by higher TRL scale-ups. 

Pretreatment Processes 

3 

 For the hydrolysis of biomass to monomeric sugars either 

chemical or biological approaches can be used. We can use 

both methods at scales ranging from flask-level to 1m3. We 

have particular expertise in enzymatic hydrolysis. 

Biomass Hydrolysis 

 

 

4. B ioprocess Development  
SERVICES TO INDUSTRY 

We develop and refine processes to efficiently valorise biomass. We can work on individual 
process stages, or develop a bespoke vertically -integrated technology for your feedstock or 
desired end -product. This can be done at lab -scale up to the 1 m 3 level. Our understanding 
of biomass chemistry, our extensive array of bioprocessing equipment, and the biological, 
engineering, and commercial experience of our Bioprocess team, all play crucial roles in 
ensuring that our projects are well -designed and fo cused on our clients' end -goals.  

4  

Enzymes are biological catalysts that have a wide variety of 

applications in the bioeconomy. We are experts in the 

design and use of enzymatic approaches for the enhanced 

valorisation of lignocellulosic biomass. 

Application of Enzymes 

 

 

5 

We're experienced in many fermentations and can help you 

determine and optimise yields of an array of different 

fermentation products. 

Fermentations 

 

 

6 

How the various outputs (solid and liquid) of a bioprocess 

are dealt with is often overlooked until later in bioprocess 

development, leading to excessive costs and complications. 

Downstream Processing 
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Accurate data are not enough. We have in -depth 
understanding of the implications of composition 
and can design processes to fully valorise biomass  

7 

We consider that optimising a bioprocess at the lab-scale is 

the most-cost effective approach to explore a range of 

different scenarios in search of optimal process conditions. 

Based on the outputs of these experiments we can then test 

the chosen set of conditions at higher TRL levels. 

Lab-Scale Optimisations 8  

At our dedicated Celignis Bioprocess laboratories we have 

all the necessary upstream and downstream apparatus to 

undertake bioprocess projects up to a tehcnology readiness 

level (TRL) of 6, with reactor and processing capacities of 

up to 1m3. 

Scale-Up to Higher TRLs 

9 

Our technoeconomic experts can evaluate your bioprocess, 

considering various scale, tech, and feedstock options. We 

apply accurate costing models to determine CAPEX/OPEX of 

simulated and pilot scale processes which are then used to 

determine key economic indicators (e.g. IRR, NPV). 

Techno-economic Analyses 10 

We work closely with you to understand your objectives 

and timelines. We then propose a project, usually covering 

a series of deliverables and stage-gates. Often our projects 

involve optimising conditions at the lab-scale before 

replicating the conditions at higher TRL levels. 

Full Project Development 

PRODUCT-CENTRED BIOPROCESS 1 
 

In this scenario the final-product is locked-down and, 

instead, the bioprocess development can focus on the best 

approach to sustainably and profitably get it. This means 

there is some flexibility regarding the feedstock and 

processing technologies to be employed 

2 
 

Here the feedstock is locked-down but the technological 

approaches and final end-product(s) are open. The 

Celignis team will consider the existing infrastructure of 

the client when designing the bioprocess as well as any 

existing chemical demands of their main process. 

FEEDSTOCK-FOCUSED BIOPROCESS 

Types of Bioprocess Projects  

3 
 

This improvement can target the whole bioprocess or 

specific nodes. The targets for the improvement can be: 

product yield, OPEX reductions, and improved product 

quality, among others. 

REFINEMENT OF AN EXISTING BIOPROCESS 

NEW FULL-VALUE-CHAIN BIOPROCESS 4 
 

We can also work on Bioprocess Development for an 

entirely new bioprocess, covering all stages of the process-

scheme. This means we start with the original feedstock 

and develop all stages involved in processing it and 

obtaining the targeted product(s). Developing such a 

comprehensive bioprocess requires considering, and 

developing approaches for, a number of key aspects, 

including: Feedstock Selection and Preparation; Primary-

Conversion Technology; Downstream Processing Steps; 

Side-Stream Valorisation; Product-Recovery and 

Purification; Waste Management; Process Integrations. 
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Bioprocess Project Case Studies  
SERVICES TO INDUSTRY 

We are proud of the knowledge, passion, and work ethic of our team. 
They have played key roles in the formulation, optimisation, and 
commercial evaluation of biomass valorisation processes in industry and 
academia and, together, we have the multidisciplinary expertise to 
evaluate all stages of your bioprocess and suggest real improvements  

Glycerol from Industry Side -Streams  

This project focused on the hydrolysis of cellulosic side-

streams from an industrial process, followed by the 

fermentation of the liberated sugars into a variety of 

products, including glycerol, ethanol, and organic acids. 

Following the lab-scale work, we worked on a TEA analysis 

of the bioprocess, considering several different scenarios. 

The outputs of this TEA informed a follow-on bioprocess 

development project, incorporating the changes deemed to 

give greatest impact to the process in terms of commercial 

and environmental sustainability. The final stages of this 

project will involve scaling up the developed approach to 

the 100-litre level. 

Bioethanol from Palm Residues  

This was a lab-scale vertically-integrated project covering 

pretreatment, and separate hydrolysis and fermentation 

(SHF). The project involved a series of lab-scale experiments 

focused on optimising the pretreatment conditions so that 

the yields and commercial viability of the process as a 

whole could be improved. The next stage involved 

optimising the type and dosage of enzymes, as well as other 

factors (e.g. solid-loading), to maximise ethanol yields from 

the targeted biomass components. 

Sugars from Paper Side -Streams  

This project involved the optimisation or process conditions 

to allow for the production and recovery, in high yields, of 

monomeric sugars from recycled paper/cardboard streams. 

The project involved examining a number of important 

process variables, including: pretreatment conditions; the 

type and loading of enzymes; and the duration and 

conditions of the hydrolysis stage. The final outputs of the 

project were selected optimum conditions for each of the 

feedstock types and recommendations for further 

optimisations of the process and future scaled-up activities. 

Oligomers from Biomass  

We have undertaken a number of projects, for different 

clients, focused on obtaining oligomeric sugars from 

biomass, or biomass-derived polymers. In some cases there 

have been specific requirements in terms of the preferred 

oligomer chain length and the ratio of monomeric to 

oligomeric sugars in the final liquid output. Optimising the 

bioprocess required a carefully-formulated DoE considering 

relevant factors (e.g. temperature, enzymes, pretreatment) 

in the context of the chosen feedstock and the final product 

requirements. In all such projects that we have undertaken 

to date we developed an improved bioprocess that allowed 

for greater proportions of the total carbohydrates in the 

liquid phase being in the client's targeted product range. 
Other Bioprocess Projects  

ω Production of Propionic Acid. 
ω Biomaterials from Caribbean Seaweed. 
ω Bioactives from Tropical Hardwoods. 
ω Sustainable Downstream Purification Process Developed. 
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Through Innovation, Passion, And Determination, 
We At Celignis Strive To Make A Difference In The 

Development Of The Bioeconomy  

1 

 Celignis Bioprocess was opened in 2022 and provides a 

dedicated 500m2 facility for the at-scale (TRL7) processing 

of biomass. The site is also used for lower-TRL optimisation 

experiments in order to find the most suitable process 

conditions that can then be validated in larger reactors. The 

nearby-located Celignis Analytical building provides all of 

the necessary analytical support regarding the evaluation 

of the feedstocks, products, and side-streams.   

 

Dedicated Bioproces Building 

4 

 ¶ Array of bench-top (1-20 litre) advanced bioreactors. 

¶ Anaerobic fermentation systems (1-20 litres). 

¶ Gas fermentation systems. 

¶ Extracellular flux analysers for metabolic burden analysis. 

¶ Library of industrially-relevant non-recombinant strains. 

¶ 96-wellplate UV-Vis and fluorimetry analysers. 

¶ QTOF-LC/MS for microbial metabolites analysis. 

¶ Ultrafiltration systems for downstream processing. 

¶ Extensive chromatography lab for fermentation products  

¶ 100 litre bioreactor for scale-up studies. 

 

Bioprocess Infrastructure 

 

2 

 For a commercially-viable bioprocess it is necessary to 

consider many aspects, both technological and financial, of 

the value-chain. Celignis Bioprocess is populated by a diverse 

team with multidisciplinary and complementary expertise. 

There are biologists, chemists, electricians, engineers, 

fermentation specialists, technoconomic analysts, and 

ŎƘŜƳƻƳŜǘǊƛŎƛŀƴǎΦ Lƴ нлнм /ŜƭƛƎƴƛǎ ǿŀǎ ŀǿŀǊŘŜŘ  άLƴƴƻǾŀǘƛƻƴ 

ƻŦ ǘƘŜ ¸ŜŀǊέ όLǊƛǎƘ [ŀō !ǿŀǊŘǎύ ŦƻǊ ƻƴŜ ƻŦ ƛǘǎ ōƛƻǇǊƻŎŜǎǎŜǎΦ 

Experienced Bioprocess Team 

 

 

Relevant Experience  & Infrastructure at Celignis Bioprocess  

3 

In addition to our successful Bioprocess Development 

Services projects that we have undertaken for our 

corporate clients, Celignis has a long and impressive history 

as a valued participant in collaborative research projects. 

We are a spin-out of a research project designed and 

written by Celignis founder Dan Hayes and have, to date, 

participated in 10 research projects, funded by the 

9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳƳŜΣ ŦƻŎǳǎŜŘ ƻƴ 

the development of innovative bioprocesses. Six of these 

projects are currently ongoing.  

Track-Record in Research 

 

 



 

12 

 

OUR SERVICES 

CELIGNIS ANALYTICAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Anaerobic Digestion Services  
BIOMASS FEEDSTOCK ANALYSIS  

We provide a wide range of analysis & consultation services to the anerobic digestion 
sector. Our multidisciplinary expertise spans feedstock chemistry, biology, process 
optimsation, and techno -economics. It's the interaction of all these factors that will  
allow for feedstocks to be efficiently valorised and for the most impactful RNG projects 
to be developed.  

BIOMETHANE POTENTIAL  

 The biomethane potential (BMP) can be considered to be the 

experimental theoretical maximum amount of methane 

produced from a feedstock. In our laboratory, we have six 

BMP systems, comprising 90 reactors, that allow us to digest 

your samples and determine the biogas yield over periods of 

between 14 and 40 days. 

CONTINUOUS DIGESTIONS  

To help you evaluate how well your anaerobic digestion 

feedstocks will behave in real-world conditions we can 

undertake continuous digestion experiments. These operate 

at scales up to 12 litres and typically run for 3 months. We 

target maximum achievable organic loading rate (OLR) and 

biomethane potential. 
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TOXICITY ASSAYS  

The waste streams used in RNG that arise from process 

industries may contain toxic or bacterial inhibitory 

compounds (e.g. antibiotics, polyelectrolytes, detergents). 

Our anaerobic toxicity assays can determine the presence 

of such toxicities and suggest feeding limits for feedstocks. 

PROCESS OPTIMISATION  

There are many factors in running an RNG facility. 

Optimising these allows for improved plant performance 

and revenues. We can design and experimentally-validate 

such optimisations at the lab-scale prior to you 

implementing them at your facility. This approach allows 

for greater benefits and lower costs than optimising at the 

commercial scale. For example, we can suggest optimal 

values for major and minor elements in the digester as well 

as upper and lower threshold values. This allows us to 

formulate a bespoke cocktail of additives according to the 

requirements of the digester. 

 

SPECIFIC MICROBIAL ACTIVITY  

AD is a microbial process involving a sequence of stages 

(hydrolysis, acidogenesis, methanogenesis) to convert a 

complex feedstock to methane. We analyse samples 

collected from digesters and undertake tests to investigate 

how well they proceed with each of these stages of 

digestion. Tests undertaken include: Specific Hydrolyticl 

Potential (SHP), Specific Acidogenic Potential (SAP), Specific 

Methanogenic Potential (SMP). Each test involves 5 days of 

substrate digestion and monitoring of the biogas produced. 

 

We provide analysis and consultation 
services to help evaluate feedstock and 

process suitability for maximising 
biomethane yields and RINs cre dits  

BIOLOGICAL CONSULTANCY  

Digestate can potentially have value as a soil fertiliser. We 

offer a range of detailed analysis packages for digestate, 

allowing you to fully assess this resource and to determine 

the best use for it. Our team can also assist in evaluating 

digestate valorisation options. 

DIGESTATE ANALYSIS  

 

We are experts in the biology of anaerobic digestion. We 

pour through operational data from biogas plants and 

identify correlations between process parameters and 

digester performance. This leads to understanding on the 

specific biological conditions of the digester and 

recommendations as to how peformance can be improved 

and made more stable. 
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AD/RNG  Project Case Studies  
SERVICES TO INDUSTRY 

At Celignis, we understand the critical role that accurate and timely data 
plays in the AD sector. With a decade of expertise in biomass analysis 
and valorisation, and over 1000 clients, our comprehensive suite of 
analytical and consultation services will enhance your AD feasibility 
studies and optimise your AD plant operations . 

Toxicity Assays  

A biogas plant started underperforming when a new 

feedstock was used as co-feed. Since the plant received a 

gate-fee for this feedstock they did not want to stop using 

it but instead to use it in a controlled manner. Celignis 

analysed the feedstock and then custom-designed and ran 

Anaerobic Toxicity Assays for the waste stream based on 

the resulting analytical data. This work allowed us to 

determine threshold feedstock-loadings, in order to avoid 

toxic/inhibitory effects.. 

Continuous Digestions  

We undertook continuous digestions, for a company 

producing biogas from the organic fraction of municipal 

solid waste, to determine the maximum achievable organic 

loading rate (OLR) and optimum feedstock mixtures. We 

also determined the minimum OLR to maintain plant health 

in scenarios of limited feedstock availability. These data, 

combined with the specific microbial activity tests on the 

digestate, provided the plant with adaptation strategies for 

the new feedstock. The full suite of tests and data analysis 

allowed the operator to understand feedstock limitations, 

feedstock underload/overload effects, optimum feedstock 

loadings, and process indicator ranges at different OLRs and 

feedstock mixtures. This allowed for bespoke adaptive 

strategies for maintaining plant health under feedstock 

supply and composition variations. 

Biological Advice  

We helped a large AD company to optimise plant operations 

for more consistent outputs and reduced downtime. Our 

support involved us analysing process data and providing 

operational limits and green, yellow, and red zones for each 

process indicator. We also made a tool to allow self-design 

of major and minor elements (nutrients) for their plants 

based on feedstock chemistry. The tool was suitable for 

mono & co-digestion and allowed for shifting feedstocks 

and adding a new feedstock to the mix, without lowering 

plant performance. 

Our Global Client Base  

We provide valued analytical and bioprocess services to 

over 1000 clients globally, including many in the AD/RNG 

sector. We understand how the focus of AD projects can 

differ between countries and have advised a global network 

of clients on their RNG projects. 
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* Price is dependent on reactor size (5-100 litres) and on the associated analyses undertaken in the experiments. 
** Larger (tray) trials using a dedicated greenhouse can also be arranged. 

 
 
 

 

 

 

 

P# Package Description 
Price per 
{ŀƳǇƭŜ όϵκϷύ 

Comment 

P38 Major and Minor Elements 120 On feedstock or digestate 

P81 Biomethane Potential - 14 Days - Basic 450 ϵмΣорл ǇŜǊ ōŀǘŎƘ ƻŦ п ǎŀƳǇƭŜǎ 

P82 Biomethane Potential - 14 Days ς Deluxe 695 ϵнΣоол ǇŜǊ ōŀǘŎƘ ƻŦ п ǎŀƳǇƭŜǎ 

P84 Biomethane Potential - 21 Days - Basic 550 ϵмΣсрл ǇŜǊ ōŀǘŎƘ ƻŦ п ǎŀƳǇƭŜǎ 

P85 Biomethane Potential - 21 Days ς Deluxe 795 ϵнΣсол ǇŜǊ ōŀǘŎƘ ƻŦ п ǎŀƳǇƭŜǎ 

P87 Biomethane Potential - 28 Days - Basic 630 ϵмΣуфл ǇŜǊ ōŀǘŎƘ ƻŦ п ǎŀƳǇƭŜǎ 

P88 Biomethane Potential - 28 Days ς Deluxe 875 ϵнΣутл ǇŜǊ ōŀǘŎƘ ƻŦ п ǎŀƳǇƭŜǎ 

P93 Feedstock Chemical & Biological Analysis 125 Included in the Deluxe BMP packages 

P94 Digestate Chemical & Biological Analysis 125 Included in the Deluxe BMP packages 

P95 Residual Biogas Pot. ς 14 Days - Basic 325 Undertaken on digestate 

P220 Chemical Oxygen Demand (COD) 30  

P221 Biological Oxygen Demand (BOD) 30  

P222 Volatile Fatty Acids (VFA) Speciation 50  

P223 Carbon Dioxide Evolution Rate 50  

P224 Specific Oxygen Uptake Rate 50  

P225 Digestate Impurity Content 100  

P226 Ammoniacal Nitrogen 30  

P227 Nitrates 25  

P228 Viable Weed Seeds 100 Undertaken on digestate 

P240 Specific Hydrolytic Potential (SHP) 450  

P241 Specific Acidogenic Potential (SAP) 450  

P242 Specific Methanogenic Potential (SMP) 450  

P243 SHP; SAP; and SMP 900  

P245 Sludge Granule Size Analysis 75  

P246 Sludge Activity Test 75  

P247 Anaerobic Toxicity Assay 750  

P249 Biological Consultation 650 per day !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ϵфл ǇŜǊ ƘƻǳǊ 

P250 Continuous Anaerobic Digestion 1,500* per reactor per month 

P386 Digestate Germin Inhibition/Stimulation 100  

P388 Digestate Plant Growth Trials 495** tŜǊ ǎŜǘ ǘǊƛǇƭƛŎŀǘŜ ǇƻǘǎΦ ϵнфр όōǳƭƪ) 

 

Celignis AD/RNG  Packages  

https://www.celignis.com/package.php?value=41
https://www.celignis.com/package.php?value=43
https://www.celignis.com/package.php?value=44
https://www.celignis.com/package.php?value=48
https://www.celignis.com/package.php?value=49
https://www.celignis.com/package.php?value=51
https://www.celignis.com/package.php?value=52
https://www.celignis.com/package.php?value=58
https://www.celignis.com/package.php?value=59
https://www.celignis.com/package.php?value=60
https://celignis.com/package.php?value=132
https://celignis.com/package.php?value=133
https://celignis.com/package.php?value=134
https://celignis.com/package.php?value=135
https://celignis.com/package.php?value=136
https://celignis.com/package.php?value=137
https://celignis.com/package.php?value=138
https://celignis.com/package.php?value=139
https://celignis.com/package.php?value=140
https://www.celignis.com/package.php?value=142
https://www.celignis.com/package.php?value=143
https://www.celignis.com/package.php?value=144
https://www.celignis.com/package.php?value=145
https://celignis.com/package.php?value=147
https://celignis.com/package.php?value=148
https://www.celignis.com/package.php?value=149
https://www.celignis.com/ad-biological-consultations.php
https://www.celignis.com/package.php?value=150
https://www.celignis.com/package.php?value=116
https://www.celignis.com/package.php?value=118
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6. Advancing Biochar  
FEEDSTOCK TO BIOCHAR  

We can determine the most relevant properties of biochar and 
provide a comprehensive assessment of the results  

 Numerous strategies are being implemented to achieve a neutral carbon footprint, but biochar is 

one of the few alternatives that has the potential to sustainably meet energy and material needs 

while potentially being carbon-negative. Biochar is a porous material suitable for being used as: an 

activated carbon precursor; a catalyst during the production of biodiesel; a soil supplement for 

improving plant development; or as an additive for upgrading biogas production. These potential 

applications require a variety of advanced analyses for determining the suitability of each type of 

biochar for the application of interest. Thus, it is crucial to use a laboratory experienced in the 

detailed and complex methods of analysis required to fully characterise biochar. 

P350 ς Biochar Production 

 

P51 ς Particle Size 

 

P360 ς Specific Surface Area 

 

P364 ς Pore Size Distribution 

 

P388 ς Biochar Plant Growth 

Trials 

 

P386 ς Germination 

Inhibition Assays  

 

P384 ς Polycyclic Aromatic 

Hydrocarbons 

 

P382 ς Water Holding 

Capacity 

 

P383 ς Cation Exchange 

Capacity 

 

P33 ς Ultimate Elemental 

Analysis (C, H, N, S, O) 

 

P38 ς Major and Minor 

Elements: 

Al, Ca, Fe, Mg, P, K, Si, Na,  

Ti, Sb, As, Cd, Cr, Co, Cu,  

Pb, Hg, Zn, Va, Ni, Mn 

 

P373 ς Thermogravimetric 

Analysis 

 

P34 ς Calorific Value and 

Elements 

Gross Calorific Value, Net 

Calorific Value, Ash, CHNSO 

 

P42 ς Ash Melting Behaviour 

 

P371 ς Ash Content (815 °C) 

 

P381 ς Electrical 

Conductivity 

 

 

 

 

RELEVANT ANALYSIS 

PACKAGES: 
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During pyrolysis, the release of volatile components 

present in biomass provides biochar with a characteristic 

honeycomb structure with a relatively high surface area. 

This porous nature makes biochar suitable for applications 

such as: an adsorbent to decontaminate air and water; a 

soil supplement for improving plant development; or as an 

additive for upgrading biogas production. The production 

of biochar is carried out by optimizing parameters such as 

residence time, temperature, heating rate, inert gas flow 

rate, and particle size according to each type of feedstock. 

This variety of operative parameters results in porous, but 

also non-porous biochar. Therefore, it is essential to fully 

characterize the porous profile of each type of biochar to 

have a clear picture of its potential applications. Celignis 

offers a wide range of packages for such analyses.  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Biochar can be relevant in carbon accounting schemes, as it 

can be considered to sequester carbon whilst also 

potentially enhancing soil fertility and plant productivity. 

However, biochar can sometimes inhibit the development 

of plants. For example, when it is produced from hazardous 

feedstocks such as municipal solid waste, the presence of 

heavy metals and other detrimental minor elements can be 

problematic. Therefore, the starting material and the 

obtained biochar should always be analysed prior to 

considering using biochar for soil amendement. We have 

many suitable analysis packages in this regard and can also 

undertake plant growth trials in our laboratories, using 

biochar-amended soil compared against controls. 

THRESHOLD 
CHECKS  

Biochar can have constituents that may prohibit its use in 

certain applications. We determine the concentrations of 23 

different polycyclic aromatic hydrocarbons (PAHs) and 

several heavy metals. Our reports provide PASS/FAIL tables 

where the results are compared against threshold values set 

by the European Biochar Certificate for various end-uses.  

We are equipped to run  all 
the necessary anal ysis for 
the EBC and IBI certificate  

SURFACE AREA & PORE ANALYSIS   

0.00
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0.02
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SOIL APPLICATIONS  
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Pkg 
# 

Package Description 
TAT 

(wks) 
tŜǊ {ŀƳǇƭŜ tǊƛŎŜ όϵκϷύ # Samples in Order 

P1 P2 P3 P4 L2 L3 L4 

Biochar Production 
P350 Biochar Production 2 595 495 395 295 5 10 30 

Biochar Chemistry 
P10 Ligno.Constit., Extractives, and Ash 2 450 395 350  5 10  

P226 Ammoniacal Nitrogen 1 30 25 20  30 50  

P227 Nitrates 1 25 20 15  10 30  

Biochar Physical Properties 
P51 Particle Size 1 35 25   10   
P53 Bulk Density 1 20 15 10  10 30  

P360 Specific Surface Area 1 275 250 200  10 30  

P364 Pore Size Distribution 1 325 295 225  10 30  
P366 Pore-Size Distribution Deluxe 1 395 350 300  10 30  
P368 Pore-Size Distribution Ultimate 1 595 495 445  10 30  

Biochar Thermal Properties 
P2 Moisture Content 1 20 15 10  10 30  

P3 Ash Content 1 20 15 10  20 50  

P31 Volatile Matter 1 50 40 30  5 10  

P33 Ultimate (Elemental) Analysis 1 45 35 30  25 50  

P34 Calorific Value and Elements 1 125 95   10   

P35 Chlorine and Sulphur (Requires P34) 1 25 20 15  10 30  

P42 Ash Melting Behaviour (Reducing) 2 100 80 60  10 30  

P370 Inherent Moisture 1 20 15 10  10 30  

P371 Ash Content (815C) 1 35 25 15  20 40  

P372 Inorganic Carbon 2 45 35 30  25 50  

P373 Thermogravimetric Analysis (TGA) (N2)  1 195 150 95  10 30  

P374 Thermogravimetric Analysis (TGA) (Air) 1 195 150 95  10 30  

Biochar Soil Amendment Packages 

P38 Major and Minor Elements 1 120 100 80  20 40  
P381 Electrical Conductivity 1 50       
P382 Water Holding Capacity 1 95       
P383 Cation Exchange Capacity 1 150       
P384 Polycyclic Aromatic Hydrocar. (PAH) 2 295 250 195 150 10 20 30 
P385 Liming 1 75       
P386 Germination Inhibition 3 295       
P387 Scanning Electron Microscopy (SEM) 2 350       
P388 Biochar Plant Growth Trials 5 495 395 350 295 2 5 10 

Celignis Biochar Packages  
FEEDSTOCK TO BIOCHAR  

https://www.celignis.com/package.php?value=96
https://www.celignis.com/package.php?value=14
https://www.celignis.com/package.php?value=138
https://www.celignis.com/package.php?value=138
https://www.celignis.com/package.php?value=22
https://www.celignis.com/package.php?value=26
https://www.celignis.com/package.php?value=97
https://www.celignis.com/package.php?value=98
https://www.celignis.com/package.php?value=99
https://www.celignis.com/package.php?value=100
https://www.celignis.com/package.php?value=6
https://www.celignis.com/package.php?value=7
https://www.celignis.com/package.php?value=17
https://www.celignis.com/package.php?value=19
https://www.celignis.com/package.php?value=20
https://www.celignis.com/package.php?value=37
https://www.celignis.com/package.php?value=42
https://www.celignis.com/package.php?value=103
https://www.celignis.com/package.php?value=104
https://www.celignis.com/package.php?value=105
https://www.celignis.com/package.php?value=106
https://www.celignis.com/package.php?value=107
https://www.celignis.com/package.php?value=41
https://www.celignis.com/package.php?value=110
https://www.celignis.com/package.php?value=111
https://www.celignis.com/package.php?value=112
https://www.celignis.com/package.php?value=114
https://www.celignis.com/package.php?value=115
https://www.celignis.com/package.php?value=116
https://www.celignis.com/package.php?value=117
https://www.celignis.com/package.php?value=118
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Pkg 
# 

Package Description 
TAT 

(wks) 

tŜǊ {ŀƳǇƭŜ tǊƛŎŜ όϵκϷύ # Samples 

P1 P2 P3 P4 L2 L3 L4 

Biochar Bulk-Analysis Packages 
P390 Biochar Physical Properties Deluxe 1 450 395 345  10 20  

P391 Biochar Physical Properties Ultimate 1 650 595 525  10 20  

P393 Biochar Thermal Properties Deluxe 2 325 270   10   

P394 Biochar Thermal Properties Ultimate 2 750 650   10   

P396 Biochar Soil Amendment Deluxe 3 695 545   10   

P397 Biochar Soil Amendment Ultimate 5 1,200 1,075   10   

P399 Biochar Complete Evaluation Package 5 1,995 1,745   10   

European Biochar Certificate (EBC) - Equivalent Tests 
P2 Dry Matter 1 20 15 10 10 10 30  

P370 Water Content (40 C) 1 20 15 10 10 10 30 20 

P33, 
P372 

Total Carbon, H:Corg, CInorg, Nitrogen, 
Sulphur, Oxygen, Ash 

2 90 70 60 60 25 50  

P53 Bulk Density 1 20 15 10 10 10 30  

P382 Water Holding Capacity 1 95 95 95 95    

P381 Electrical Conductivity 1 50 50 50 50    

P38 Major and Minor Elements 1 120 100 80 80 20 40  

Free pH 1 0 0 0 0    

P384 Polycyclic Aromatic Hydrocar. (PAHs) 2 295 250 195 150 10 20 30 

P364 Surface Area & Pore Size Distrib. 1 325 295 225 225 10 30  

P51 Particle Size Distribution 1 35 25 25 25 10   

 Combined Package: 2 960 845 695 650 10 20 30 

 Dioxins/Furans & PCBs *Subcontracted 3 490 490 490 490    

 Combined (Incl. PCB, PCDD/F) 3 1,450 1,335 1,185 1,140 10 20 30 

IBI Test Category A 
P2 Moisture 1 20 15 10  10 30  
P33 Organic Carbon (Corg) (Incl. P372) 2 90 70 60  25 50  

P33 H:Corg (Incl. P372) 2 90 70 60  25 50  

P33 Total Nitrogen 1 45 35 30  25 50  

Free pH 1 0       

P381 Electrical Conductivity 1 50       

P385 Liming 2 75       
P51 Particle Size Distribution 1 35 25   10   

 Combined Package 2 215 190 165  20 40  

IBI Test Category B 
P38 Major & Minor Elements 1 120 100 80  20 40  

P35 Chlorine 1 95 75   10   

P384 Polycyclic Aromatic Hydrocar. (PAHs) 2 295 250 195 150 10 20 30 

P386 Germination Inhibition Assay 3 295       

 Dioxins/Furans & PCBs (*Subontracted) 3 490       

 Combined Package 3 1,200 1,115 1,040 990 10 20 30 

IBI Test Category C 
P36 Total Phosphorus and Potassium 2 80 70 60  20 40  

P36 Available Phosphorus 2 80 70 60  20 40  

P36 Total Ca, Mg & Sulphur (Incl. P33) 2 125 105 90  20 40  

P36 Avail.e Ca, Mg and Sulphate-S (+P33) 2 125 105 90  20 40  

P31 Volatile Matter 1 50 40 30  5 10  
P364 Total and External Surface Area  1 325 295 225  10 30  

 Combined Package 2 595 495 395  10 20  

https://www.celignis.com/package.php?value=101
https://www.celignis.com/package.php?value=102
https://www.celignis.com/package.php?value=108
https://www.celignis.com/package.php?value=109
https://www.celignis.com/package.php?value=119
https://www.celignis.com/package.php?value=120
https://www.celignis.com/package.php?value=113
https://www.celignis.com/package.php?value=6
https://www.celignis.com/package.php?value=103
https://www.celignis.com/package.php?value=19
https://www.celignis.com/package.php?value=105
https://www.celignis.com/package.php?value=26
https://www.celignis.com/package.php?value=111
https://www.celignis.com/package.php?value=110
https://www.celignis.com/package.php?value=41
https://www.celignis.com/package.php?value=114
https://www.celignis.com/package.php?value=98
https://www.celignis.com/package.php?value=22
https://www.celignis.com/package.php?value=6
https://www.celignis.com/package.php?value=19
https://www.celignis.com/package.php?value=19
https://www.celignis.com/package.php?value=19
https://www.celignis.com/package.php?value=110
https://www.celignis.com/package.php?value=115
https://www.celignis.com/package.php?value=22
https://www.celignis.com/package.php?value=41
https://www.celignis.com/package.php?value=37
https://www.celignis.com/package.php?value=114
https://www.celignis.com/package.php?value=116
https://www.celignis.com/package.php?value=38
https://www.celignis.com/package.php?value=38
https://www.celignis.com/package.php?value=38
https://www.celignis.com/package.php?value=38
https://www.celignis.com/package.php?value=17
https://www.celignis.com/package.php?value=98
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7. Analysis of Process Liquids  

Biomass conversion processes can produce complex liquids containing 
an array of products. We have the methods, equipment and expertise to 
allow you to find the real chemical value in your process liquids.  
 

P12 ς Sugars in Extract: 

Glucose, Xylose, Fructose, 

Sucrose, Mannose, 

Arabinose, Galactose, 

Rhamnose, Xylitol, Sorbitol, 

Arabinitol, Mannitol, 

Raffinose, Trehalose 

 

P13 ς Sugars and 

Oligosaccharides: 

As P12 plus amounts of each 

sugar in oligomeric form. 

 

P15 ς Uronic Acids: 

Glucuronic, Galacturonic, 

Mannuronic, Guluronic, 4-O-

Methyl-D-Glucuronic 

 

P22 ς Organic Acids and 

Furans: 

Levulinic Acid, Formic Acid, 

HMF, Furfural, Acetic Acid 

 

P23 - Dimers and Trimers 

from Cellulose: 

Cellobiose, Cellotriose 

 

P24 - Dimers and Trimers 

from Hemicellulose: 

Xylobiose, Xylotriose, 

Arabinobiose, Arabinotriose, 

Mannobiose, Mannotriose 

 

P26 ς Xylo-Oligos: 

XOS from DP2 to DP6 plus 

Arabinofuranosylxylobiose, 

Arabinofuranosylxylotriose, 

Arabinofuranoxylotetraose. 

 

P29 - Oligos from Starch: 

From DP2 to DP8 

 

P61 ς Sugars in Bio-Oil 

Water Extract: 

As P12 plus Levoglucosan, 

Cellobiosan, Mannosan, 

Galactosan 

 

P62 ς Sugars and 

Oligosaccharides in Bio-oil 

Water Extract 

 

RELEVANT ANALYSIS 

PACKAGES 

MONOSACCHARIDES  

 We quantify arabinose, galactose, rhamnose, 

glucose, mannose, xylose and fructose.  

SUGAR ALCOHOLS  

 Analytes we can determine include mannitol, 

sorbitol, arabinitol, glycerol, and xylitol.   

 

OLIGOSACCHARIDES  

 In our labs we can determine disaccharides 

and oligosaccharides in two different ways:  
Directly ς for example, we can determine 

xylo-oligos up to DP6. 

 Indirectly via acid hydrolysis of the liquid 

to break apart the oligosaccharides and 

determine their constituent monomers. 

 
ANHYDRO -SUGARS 

 Including levoglucosan, mannosan, galactosan, 

and cellobiosan.  

 

URONIC ACIDS  

 We can quantify Galacturonic, glucuronic, 

guluronic, mannuronic, and 4-O-Methyl-D-

Glucuronic acids in biomass/liquids. 

SUGAR DEGRADATION  

 Analyses for various sugar degradation 

products, such as organic acids (e.g. formic 

acid, acetic acid, levulinic acid) and furans (e.g. 

furfural and HMF). 

EXTRACTIVES  

We determine fifteen different carbohydrates 

in water-extracts and fatty acids in organic 

solvents. Our QTOF-LC/MS system allows us to 

identify unknown extractive compounds. 

PYROLYSIS BIO -OILS  
The bio-oil fraction obtained from biomass can 

also be highly complex but we have packages 

to determine the important carbohydrates 

(including anhydrosugars such as 

levoglucosan, galactosan, mannosan, and 

cellobiosan) in the water phase of the oil as 

well as the oligomeric sugars. 
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8. Evaluation of Pre -treatments   

1 
 

THE STARTING FEEDSTOCK 

We offers several packages for feedstock 

composition. P10 gives detailed data on extractives 

content, lignin, cellulose, and hemicellulose. P12, 

P14, P15, and P16 are complementary, providing 

data on water soluble carbohydrates, starch, uronic 

acids, and acetyl. All the above are combined in P19 

(Deluxe Lignocellulose Package) which also gives a 

more accurate lignin determination by correcting 

for protein (P270). The resulting data will help in 

selecting the right pre-treatment for the desired 

product/application. The Celignis team can assess 

the compositional data and design the pre-

treatment process for the selected feedstock. 

 

 2 
 

LIQUID PRODUCT OF PRE-TREATMENT 

Traditionally, liquids from pre-treatments are 

considered as low value or wastes. However, with 

advancements in green chemistry and 

biotechnology, pre-treatment streams are being 

researched to produce high-value products. For this 

detailed compositional analysis is needed. Celignis 

offers analysis packages for sugars, sugar alcohols 

and oligosaccharides in solution (P13), organic 

acids and furans (P22) and uronic acids (P15). 

Additionally, the fermented or chemical conversion 

products of these streams can be analysed based on 

custom requirements. 

3 
 

SOLIDS FROM PRE-TREATMENT 

The solids separated from the pretreated slurry 

contain the biomass fraction that was not 

deconstructed by the treatment and adsorbed 

sugars, phenolics, etc. Depending on pre-treatment 

type the adsorbed fraction can be significant and so 

needs to be removed for the analysis of structural 

components. Pretreatment efficiency is calculated 

by determining the enrichment of required fraction 

in the solids (e.g. cellulose) and by determining the 

improved accessibility to enzymes using analysis 

packages custom- designed by the Celignis team.  
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9. Seaweed Analysis 
Properties  

BIOMASS FEEDSTOCK ANALYSIS  

The biomass in our seas presents huge potential for contributing 
towards the future bioeconomy and we have a range of analysis 
methods suitable for evaluating these complex feedstocks.  

 

Our Analysis Packages for Seaweed  
P71 

Fucose, Mannitol, Glucose, Xylose, 

Mannose, Arabinose, Galactose, 

Rhamnose, Total Sugars, Glucuronic 

Acid, Galacturonic Acid, Mannuronic 

Acid, Guluronic Acid. 

Seaweed 

Carbohydrates 

Carbon, Hydrogen, Nitrogen, Sulphur, 

Oxygen, Ash. 

Ultimate (Elemental) 

Analysis 

Alanine, Arginine, Aspartic Acid, Cystine, 

Glutamic, Glycine, Histidine, Isoleucine, 

Leucine, Lysine, Methionine, Phenylalanine, 

Proline, Serine, Threonine, Tyrosine, Valine. 

Seaweed Amino 

Acids P72 P33 

P38  

Aluminium, Calcium, Iron, Magnesium, 

Phosphorus, Potassium, Silicon, 

Sodium, Titanium, Antimony, Arsenic, 

Cadmium, Chromium, Cobalt, Copper, 

Lead, Manganese, Mercury, 

Molybdenum, Nickel, Vanadium, Zinc. 

Major and Minor 

Elements 

Fucoxanthin, Astaxanthin, Chlorophyll-c, 

Chlorophyll-a, Chlorophyll-b, Lutein, beta-

Carotene, Neoxanthin, Antheraxanthin, 

Violaxanthin. 

Pigments in 

Seaweed 

Arachidic Acid, Behenic Acid, Decanoic Acid, 

Erucic Acid, Lauric Acid, Linoleic Acid, 

Linolenic Acid, Myristic Acid, Caprylic Acid, 

Oleic Acid, Palmitic Acid, Palmitoleic Acid, 

Stearic Acid. 

Seaweed Lipids as 

Fatty Acids P73 P74  
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Sajna KV (PhD), our Bioanalysis Developer, has developed 

ƴŜǿ ŀƴŘ ŎǳǎǘƻƳ ŀƴŀƭȅǎƛǎ ƳŜǘƘƻŘǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ƻǳǊ ŎƭƛŜƴǘǎΩ 

needs, for seaweeds and other biomass. Sajna also took 

part in the NIST Quality Assurance Program (Seaweed). 

We also have customs exemptions for samples sent to us 

for analysis and research, allowing us to quickly get to work 

no matter where our clients are based. 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Isolation of Seaweed Polymers for Production of 

Sustainable Biomaterials: This project concerned the 

development of a new sustainable process for the 

extraction, and subsequent modification, of alginate from 

seaweed. The process, developed by Celignis for our client, 

allowed for alginate extraction without the use of harsh 

chemicals (e.g. bleaches) and also considered the 

valorisation of process side-streams (e.g. fucoidan, cellulose 

etc.).  The target of the project was polymers of improved 

properties for application in a variety of different 

biomaterials applications. We found that tweaks in the 

extraction and modification stages of the bioprocess could 

influence the physicochemical properties of the resulting 

alginate, allowing the process to be tailored for producing 

different types of materials for different end-uses. 

CUSTOM METHOD DEVELOPMENT  

SEAWEED BIOPROCESS 
PROJECT  

P75 

Gibberellic Acid, Indole-3-Acetic Acid, 

Indole-3-Propionic Acid, Indole-3-

Butyric Acid, 6-Benzylamino-Purine, 

Kinetin-Riboside, Abscisic Acid, 

Salicylic Acid, Zeatin. 

Seaweed 

Phytohormones 

Dopamine, Histamine, Serotonin, 

Phenylethylamine, Putrescine, Cadaverine, 

Norspermidine, Spermidine, Spermine, 

Tyramine, Agmatine 

Seaweed 

Polyamines 

Thiamine, Niacin, Nicotinamide, Pyridoxine, 

Folic Acid, Riboflavin, Pantothenic Acid, 

Ascorbic Acid, Biotin. 

Vitamins (Water-

Soluble) in Seaweed P77  P155 

P76  

Phylloquinone, Tocopherol, beta-

Carotene. 

Vitamins (Fat-

Soluble) in Seaweed 

Using size-exclusion chromatography and 

refractive index detection. 

Molecular Weight 

Analysis - Alginate 

Acids (Gallic, Caffeic, Chlorogenic, Ferulic, 

Coumaric, Protocatechuic), Catechin. 

Seaweed Phenolics 

Profiling P78  P171 

WE HAVE CUSTOMS EXEMPTIONS  
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10. Biomass Combustion  
BIOMASS FEEDSTOCK ANALYSIS  

Our laboratory is equipped with a number of state-of-the-art items of equipment that 

allow us to determine the most important combustion-related properties of biomass. 
 

We recognise that it is important that you have confidence in the analytical data that 

you receive. That is why we follow internationally-recognised standard analysis 

methods and undertake most analyses in duplicate, reporting values for each of the 

replicates analysed, along with the average and the standard deviation. This allows us 

to repeat the analysis (at no extra charge) if the deviation values are high. 
 

Moisture and ash contents are of crucial importance for combustion. This is reflected 

in our online, Excel, and pdf reports where data for bioenergy-related parameters are 

expressed on dry-mass, as-received, and dry-ash free bases, according to standard 

method EN 15296:2011. 

 

We have a range of packages to help you determine 
the value of your feedstocks for the production of heat 
and electricity.  

 

P31 ς Volatile Matter 

 

P32 ς Proximate Analysis: 

Moisture, Ash, Volatile Matter, Fixed 

Carbon 

 

P33 ς Ultimate Analysis: 

Carbon, Hydrogen, Nitrogen, Sulphur, 

Oxygen, Ash 

 

P34 ς Calorific Value and Elements: 

Gross Calorific Value, Net Calorific 

Value, Ash, Carbon, Hydrogen, 

Nitrogen, Sulphur, Oxygen 

 

P35 ς Chlorine and Sulphur 

 

P36 ς Major Elements: 

Aluminium, Calcium, Iron, Magnesium, 

Phosphorus, Potassium, Silicon, 

Sodium, Titanium 

 

P37 ς Minor Elements 

Antimony, Arsenic, Cadmium, 

Chromium, Cobalt, Copper, Lead, 

Manganese, Mercury, Molybdenum, 

Nickel, Vanadium, Zinc 

  

P38 ς Major and Minor Elements 

  

P40 ς Combustion Package: 

Gross Calorific Value, Net Calorific 

Value, Chlorine, Moisture, Ash, 

Carbon, Hydrogen, Nitrogen, Sulphur, 

Oxygen, Volatile Matter, Fixed Carbon 

 

P41 ς Ash Melting Behaviour 

(Oxidising Conditions) 

Shrinkage Starting Temp., 

Deformation Temp., Hemisphere 

Temp., Flow Temp. 

  

P42 ς Ash Melting Behaviour 

(Reducing Conditions) 

As P41 but under reducing conditions 

 

P373 ς Thermogravimetric Analysis 

 

P50 ς Ultimate Combustion Package: 

P40 plus P38 and P42 

 

RELEVANT ANALYSIS PACKAGES: 
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  ACHIEVE A PROFITABLE AND SUSTAINABLE PROCESS!  

11. Technoeconomic Analys is 

 

Technical modelling and engineering design of pilot and 

industrial-scale processes are carried out using the 

experimental data obtained. Rigorous simulation 

provides reliable mass and energy balance data which 

constitutes the foundation for equipment design, sizing 

and specification and utility demand estimations. 

 

The facility design information enables the estimation 

of capital and operating costs of the proposed 

production facility using reliable costing models. This is 

followed by a thorough evaluation of the economic 

performance of the process. All the technical and 

economic hotspots in the process flow are identified 

and modulated to improve the robustness of the 

process. 

 

A thorough techno-economic evaluation provides more 

clarity which guides decision making especially in the 

case of making a significant financial commitment, such 

as the establishment of a production facility. TEA is 

valuable in ensuring appropriate resource allocation 

and identification of main influencing paramters.   

Lab -scale data provide a valuable departing point in the  Technology Readiness 
Level (TRL) spectrum. However, a Techno -Economic Analysis  (TEA) is crucial for the 
successful commercialization of a developed technology.  Our staff possess the 
expertise to develop industrial -scale simulations of lab and pilot scale 
technologies which are futher evaluated to ascertain the economic feasibility of 
the identified technology.  

 Transport and delivery of raw 
material

24 h, 60 °C, pH adjusted to 
pH10 with 4% NaOH soln

24 h, 60 °C, pH usually җмн 
once the 4% NaOH is added

24 h, 60 °C, pH usually җмн 
once the 4% NaOH is added

Farm/raw material source

Factory

Waste biomass 
transportation

Milling
M-102

Delignification 
Pretreatment

R-101

1st Alkali extraction
R-102

Filtration
F-101

2nd Alkali extraction
R-103

Filtration
F-103

Solid 

residue

Lignin rich 
supernatant

Size 
reduction

M-101

Filtration
F-102

4% NaOH, 

HіO, HіOі 

4% NaOH, HіO  

HіO, 4% NaOH, 
Laccase 

Xylan rich 
Supernatant 1 to 

Area 2Xylan rich 
Supernatant 2 to 

Area 2

S1

S2
S4

S3 S5

S6

S7
S8

S10

S11

S12

S13

S14

S15

S17

S16

S18

S19 

Process simulation enables the model-oriented 

representation of chemical, physical, biological, and 

other technical processes as well as unit operations 

using the appropriate simulation software. This allows 

for the technical evaluation of a process for the design 

development, analysis and optimization without having 

to physically build the process.  

 

With our thorough understanding of chemical, 

biological, and physical systems, we are able to develop 

realistic and accurate industrial-scale simulations of lab 

and pilot-scale processes to find optimal operating 

scenarios of examined technologies without wasteful 

expenditure of time and resources. The simulated 

process largely consititutes the foundation for energy, 

economic, and sustainability assessment of a technical 

process or product system.  

METHODOLOGY  

PROCESS SIMULATION  
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ω Samples can be analysed in seconds. 
ω No chemical or statistical expertise required for operators. 
ω Actionable data can allow for informed process decisions. 
ω Cost of annual contract significantly less than employing a 

dedicated chemical analyst. Can be divided across thousands 
of NIR scans allowing for minimal per-sample analysis costs. 
ω Equipment and NIR models are updated by Celignis. 
ω Email and phone support from Celignis biomass experts. 
ω Models can be adapted to process and feedstock changes. 

ω Structural sugars (glucan, xylan, mannan, arabinan, galactan) 
ω Klason lignin content. 
ω Extractives, ash, and moisture contents. 
ω Additional parameters possible. 
ω For each parameter the models provide two values ς the 

predicted amount and the estimated error (deviation) in 
prediction. High deviation samples are less-well predicted by 
the models and will be retained for analysis at Celignis. 

 
  

12. Rapid Analysis at Your Facility  

ÿțǸ ɳɐʭǸɶ ɐȒ >ǸȺȡȓɅȡɾẏɾ ¸ué ǍɅǍȺʳɾȡɾ ɃɐǱǸȺɾ ȡɾ Ʌɐʭ ǍʬǍȡȺǍǩȺǸ Ȓɐɶ 
use at your facility for the rapid at -line analysis of feedstocks and 
the outputs of your pre -treatment and conversion processes.  

 
¶ Celignis has offered Near Infrared (NIR) predictions of the lignocellulosic composition of biomass 

since 2014. This reduces analysis time from weeks to seconds. 

¶ µÙ˫ĖÙ ġëÙ ĆĀúĴ ÎĆÿēÀĀĴ Ĳíġë ĖĆÌĥĚġ ÿĆÓÙúĚ æĆĖcellulosic feedstocks, covering 1000s of samples. 

¶ ¦Āġíú ĖÙÎÙĀġúĴˋ ÎúíÙĀġĚ˫ ĚÀÿēúÙĚ ĲÙĖÙ ÀĀÀúĴĚÙÓ ĲíġëíĀ ĆĥĖ úÀÌĚ ÀĀÓ ĖÙĚĥúġĚ ġëÙĀ ÓÙúíıÙĖÙÓ ÌĴ ÙÿÀíúː 

¶ Recent technological advancements have greatly reduced the cost of suitable NIR hardware. 

¶ Celignis is now able to offer a combined package of equipment leasing and NIR-model 

development, enabling clients to use Celignis models on-site.  

. 

 

 
ADVANTAGES OF RAPID ANALYSIS  

PREDICTED COMPOSITIONAL DATA  
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ω ϵ65,000 per annum. 
ω Covers the chemical analysis of up to 200 samples in Yr 1, to 

develop the first iterations of the bespoke models. 
ω Covers the subsequent chemical analysis of up to 15 samples 

per month and associated updating of models. 
ω Includes unlimited scans on-site and access to models.  
ω Renewal for subsequent years allows for continued access to 

the models and monthly model servicing. 

Solid biomass, slurries, pre-treated samples, enzymatic 
hydrolysis residues, process side-streams. Models can be 
developed for wet and/or dry samples. 

ω A powerful tool for viewing the outputs of the NIR models. 
ω Provides the user with great flexibility regarding which 

models are applied for each type of sample. 
ω Allows the user to set threshold values for each property. 
ω Results can be directly emailed to contacts from CelDeep. 
ω There is an associated website (CelDeep Process Control) 

where control plots can be viewed for selected sample types 
and compositional parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Our serviced NIR models allow for routine rapid 
analysis of your feedstocks and products on -site  

1 

 NIR models require the development of algorithms that 

relate spectral data to compositional data, determined via 

reference (i.e. chemical analysis) methods. Due to the 

variation in feedstocks and technologies between 

biorefineries, bespoke algorithms need to be developed for 

each facility. This is done by the client posting around 200 

ǎŀƳǇƭŜǎ ǘƻ /ŜƭƛƎƴƛǎΩǎ ƭŀōǎ ǿƘŜǊŜ ǘƘŜ ŀƴŀƭȅǎƛǎ ƛǎ ǳƴŘŜǊǘŀƪŜƴΣ 

the results uploaded to the Celignis Database, and the 

Stage 1 models developed. 

Custom Model Development 

3 

 The contract renews annually, allowing for continued 

access to the models and hardware 

Contract Renewal 

2 

 After Stage 1 the client is able to use the handheld NIR 

scanner on-site and gain access to the bespoke NIR models 

developed by Celignis. Data are provided via the CelDeep 

software and are accessible online on the CelDeep Process 

Control website. We understand that cellulosic 

technologies are constantly being developed and improved 

and that this can lead to new types of samples being 

ǇǊƻŘǳŎŜŘ ƻǾŜǊ ǘƛƳŜΦ LǘΩǎ ǘƘŜǊŜŦƻǊe important that the NIR 

models adapt to these changes. As part of the annual 

contract, Celignis will analyse up to 15 samples per month 

in its laboratories and will use the obtained data to 

iteratively update the models so that their accuracy and 

robustness improves. The CelDeep software can provide 

suggestions to the user regarding which samples should be 

retained for chemical analysis at the Celignis labs. 

Routine Analysis & Updates 

Serviced NIR Models from Celignis: Process  Involved  
 

PRICING  

SUITABLE SAMPLE TYPES  

CELDEEP SOFTWARE TOOL  




