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« EMU - Leading institution in Estonia - biosciences,
agriculture, forestry, and environmental sustainability.

« EMU ranks #54 in QS WUR Ranking By Subject 2024 in the
field of “Agriculture and Forestry”.

- EMU’s mission aligns with Estonia's national strategy for
sustainability and development of a bioeconomy.

« EMU focus - solving global challenges - research in
renewable resources, biorefinery systems, and agriculture.
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Conventional lignocellulosic biorefineries
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Conventional lignocellulosic biorefineries
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Lignocellulosic biorefineries from waste biomass i\ )
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Biorefinery technology platform i\ 7}

Lignocellulosic biomass
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Torrefaction 3 |
(Thermochemical pretreatment platform)
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(Image: Cahyanti et al., 2021)




Biomass torrefaction product distribution A i
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Lignocellulosic biomass
(Wood industry
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Biomass torrefaction product distribution A i

Torrefaction || —p
200 °C-300 °C; Inert

Process heat Torrefied biomass

. . recovery Yield: 20 — 50 wt.%
Lignocellulosic biomass Heating value: 15 — 25 MJ/kg
(Wood industry —— _
wastes/pulp) Torrefaction
Condensate

(Condensable gases)

Yield: 50 — 80 wt.%
Heating value: 19 — 24 MJ/kg

Patents and publications
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& Bioresource Technology Chemical Engineering Journal Advances = .ener l'fS mPI
Integrated process for production of volatile fatty acids from pulp and | | =5k Volume S0 ApHL0R0- 122727 Velbme 14, 25 ey 2025 Toghes ‘ 8 Py
paper industry sludge .

< 3 2 Article
penton | Pa0200002 | 1105200 gi})mass foiTeraction: A oUatview e Integrating torrefaction of pulp industry Torrefaction of Pulp Industry Sludge to Enhance Its
. : sludge with anaerobic digestion to produce Fuel Characteristics

pro?ess pararnle':ers' CCOLOBIMTC and bioenergy and bithemicalS: TeChpo_. Tharaka Rama Krishna C. Doddapaneni **C, Linnar Pirn  and Timo Kikas !

environmental aspects and recent economic and environmental feasibility

advancements an aly sis 1 ::::rm'ﬁmq:ﬁ-maEnf:\::r:}: “\uljnhmulFm"sm'AmlEnguu'nng,Isan\nUni\un\O_\ of Life Sciences,
Authors Timo Kikas Tharaka Rama Krishna Chowdary Doddapaneni T Institu = d Engincering, Estonian University of Life Sciences, Kreutzwaldi 5, 51014 Tartu, Estonia

Margareta Novian Cahyanti & &, Tharaka Rama Krishna C. Doddapaneni, Timo Kikas Tharaka Rama Krishna C. Doddapaneni & B, Timo Kikas * Correspondence: dirk09Ggmail.com
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Advanced application of torrefaction products '\"“
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Torrefaction based integrated process to produce surfactants and energ ies /M\D\Py ener, g ies m\n\Pﬂ

Environmental Research
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Nitrogen explosive decompression (NED)

NED reactor

® Manometer

@ Temperature sensor %

[:O:] Ball valve

Temperature
regulator

D

(Image: Sjulander and Kikas, 2022)

Patents and publications

Industrial property

Nilrogen explosion pretreatment method for disruption of cellular
structure of hiomass
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Value-added products from lignin
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T Value-added products from lignin
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Value-added products from lignin
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CO, sequestration using microalgae
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CO, sequestration using microalgae .‘\ 7}
EML] for value-added products

Enhanced Vitamin D; production from microalgae

UV B light source

CLITW | -! —

=== g Stress induction =
m .

| . ) | usinguve

exposure Industrial flue gas

(carbon source) O D) ]
0L . |
O QQ Nutrient analysis

Vitamin Dy l

Purification of Safe level for human

Nutrient & Toxicity Vitamin D;from consumption
analysis of collected algal biomass
algal biomass

Stress induced microalgae
for vitamin D3 production

Algal bioreactor for
mass production

15



Team

Acknowledgment v 8

Funding agencies

European Commission

Estonian Research Council, Estonia
Estonian University of Life Sciences

The EEA and Norway Grants

Nordic Energy Research

Ministry of Environment, Estonia

Ministry of Education and Research, Estonia
Environmental Investment Center, Estonia
Estonian Science Foundation, Estonia

i



Email ID: Timo.Kikas@emu.ee

Eesti Maalilikool



	Slaid 1
	Slaid 2
	Slaid 3
	Slaid 4
	Slaid 5
	Slaid 6
	Slaid 7
	Slaid 8
	Slaid 9
	Slaid 10
	Slaid 11
	Slaid 12
	Slaid 13
	Slaid 14
	Slaid 15
	Slaid 16
	Slaid 17
	Slaid 18
	Slaid 19
	Slaid 20
	Slaid 21
	Slaid 22
	Slaid 23
	Slaid 24
	Slaid 25

