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Baruth:integrated MDF/HDF production facility
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New route to turpentine

First presented at PCA meeting in Dublin in 2023 and in San Diego 2025
(link and more info on last slide)

- Tree tapping Gum Turpentine (GT)

- Extraction from pine stumps W ood Turpentine

- Kraft process at pulp mills Crude Sulfate Turpentine (CST)

- Medium Density Fiberboard MDF-Turpentine (MDF-T) (vapour method)
production (MDF) +MDF-Turpentine” (liquid method)

- Quality (almost) like gum turpentine

- No sulfur

- Continuous production (no seasonal dependence)
- Worldwide potential: 120,000 t/year
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MDF Process
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Plug-Screw Feeder from presteamer to digester (cooker)

(sealing the feed of 52 t/h (dry =100 t/h wet) from 1barto 10 bar! And dewatering at the same
time ..)
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Digester and Refiner
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MDF Process, MDF-Turpentine production

400,000 tonnes .
(d ry) per year Wood D&?i?orpkil:gg, Sieving Washing Presteaming

Blowline

. . . Plug-screw
Refinin Digest N—
g G— igestion foeder

]

Glueline Stim Plug-screw effluent
u ‘ removal ‘ (PSE)
‘ Wet scrubbing Drying ‘ Power station
1,000,000 m3/h @ Optional: Condensation, | MDF-Turpentine
(590,000 cfm) Stack ‘ Sifting Incineration decanting 150 kg/h
<200-mglm*VOGC  VOCs (Emission 1,200 t/a
~200Hkg/h VO 1| abatement)
=1.600ta VOGC
50 ’mg/m3 VOC Mat forming and ‘
50 kg/h ik
MDF
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Pilot production

Phase separator (oil-separator)

turpentine receiver

Bernd Bungert
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MDF-Quality assurance by Gas Chromatography

_ CLASSEN.

Product specification: MDF-Turpentine

DESCRIPTION

Turpentine produced by MDF-Turpentine process based on steam processing of wood chips
obtained principally from scots pine (Waldkiefer, Pinus Sylvestris) obtained from the MDF plant
of Fiberboard GmbH in Baruth/ Mark, Germany.

40 (min)
2 (min)
37 (max)

Classen MDF-Turpentine PDS R04
Author: Dr. Bernd Bungert
Approved: A. Hennig

Date: 2024-10-15

5.260
Wipha-Pinen
SPECIFICATION
Appearance : Clear
Colour : Almost colourless, slightly yellow
Alpha Pinene content (%) : 47 (standard value);
Beta Pinene Content [%]: 5 (standard value);
Delta 3 Carene Content [%]: 30 (standard value);
Limonene content [%]: 4 (standard value)
Sulfur content [ppm]: 3-3.3 (standard value);
Water content [%]: 0 (standard value);
TYPICAL PROPERTIES
Acid Number (mgKOH/gr) : 1-2 (typical value)
Relative Density [g/ml] : 0.865 (typical value
Flash point [°C]: 39-41
BenensriosMakixid 8.710 . - . 5 )
sommipmye Wielta-3-Caren Kinematic viscosity [mm?/s] 1,18 (typical value)
-—— Vapor pressure at 20°C [mbar]: 21 (typical value)
PACKAGING
Bulk Isotank or Intermediate Bulk Container
1
12.109
Werpinolen
7.281
eta-Pinen
6.118 11383 ) as7
5) Camphen /o am 11.987
- i i-fgrpino
Ipha-Fenche Y——' et N p
T T T T T T T T T
6 7 8 9 10 12 13 14 15 16
Time [min]
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MDF-T:Quality and possible byproducts

- Digestion takes place for 3-5 minutes @ 170-180°C (364-382 °F)

- Decomposition of hemicelluloses and pentoses can lead to formation of furfural

- The MDF-T technology portfolio is able to handle any known im purities

- Sulfuris not present at all

- Directuse in formulation like GT not possible due to slight smelland pale yellow colour
- Perfect fit for customers who up to now use GT and fractionate

- In thatcase GT can be replaced by MDF-T

- Distillation runs in the 10 m3 scale confirm the commercial quality

- Technology can be applied worldwide
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MDF Process, MDF-Turpentine production, process alternatives

400,000 tonnes

(dry) per year W°°d':=\

Debarking,
Chipping

‘I:>| Sieving |:>| Washing H Presteaming ‘

(1400 t/year terpenes)

Blowline

Refining C— Digestion -
feeder

]

Glueline

‘ Wet scrubbing Drying ‘ Power station
1,000,000 m3/h ﬂ Optional:
(590,000 cfm)  Stack ‘ Siting ‘ Incineration
<-200-mgm*VOG  VOCs (Emission
] E l,L abatement)
=1,600-/a-VOGC
50 ,mg/m3VOC Mat forming and ‘

50 kg/h e
MDF
500,000 m3/a 1s

Bernd Bungert

]

Steam
removal

Condensation,
decanting

Steam
distillation

MDF-Turpentine MDF-Turpentine
150 kg/h <~ 25 kg/h

1,200 t/a <~ 200 t/a
85-90% terpenes 10-15% terpenes

(in some special cases ~35%)

PCA meeting Lisbon MDF-Turpentine Bungert R01.ppt



MDF Process, MDF-Turpentine production, process alternatives

1

S Unit for Liquid method
Refining = Nem | Digestion - & feeder has less investment
=] - Liquid method has less

l yield

‘ Steam ‘ - Steam distillation from
removal PSE was first published
in 1998

- Vapour method also
solves emissions

Co;densaftion, ‘ d.Sttzan:) pro blem s
ecanting istillation - Vapour method has
MDF-Turpentine ,MDF-Turpentine* bar far the highest
150 kg/h <~ 25 kg/h yield
1,200 t/a <~ 200 t/a

Vapour method Liquid method
85-90% terpenes 10-15% terpenes
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IP Position:IP (2020),IP (2021)

- Granted

- One objection defeated before European patent court

- No other objections,deadline for objection passed

Bernd Bungert

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(43) Internationales Veriffentlichungsdatum
02. September 2021 (02.09.2021)

=

(0O OO0 O
(10) Internationale Vergtfentlichungsnummer

WO 2021/170779 Al

WIPOIPCT

(51) Internationale Patentklassifikation:
D21B 1/12 (2006.01) B27N 3/04 (2006.01)
B27N 100 (2006.01)

(21) Internationales Aktenzeichen: PCT/EP2021/054788

(22) Internationales Anmeldedatum:
26, Februar 2021 (26.02.2021}

(25) Einreichungssprache: Deutsch
(26) Veriffentlichungssprache: Deutsch

(30) Angaben zur Prioritiit:
20160148.1 28, Februar 2020 (28.02.2020)  EP

(71) Anmelder: FIBERBOARD GMBH [DE/DE]; An der Bir-
kenpfuhlheide 4, 15837 Baruth (DE).

(72) Erfinder: HENNIG, Andre; c/o Fiberboard GmbH, An
der Birkenpfuhlheide 4, 15837 Baruth (DE). DUMICHEN,
Christian; c/o Fibetboard GmbH, An der Birkenpfuhlhei-
de 4, 15837 Baruth (DE), SCHWENDY, Martin; c/o Fi-
berboard GmbH, An der Bitkenpfuhlheide 4, 15837 Baruth
(DE). Bungert, Bernd; 14169 Betlin (DE). HEINE, Tho-
mas; 13599 Berlin (DE).

(74) Anwalt: MICHALSKI HUTTERMANN & PARTNER
PATENTANWALTE MBB; Speditionstrasse 21, 40221
Diisseldorf (DE).

(81) Bestimmungsstaaten (soweit nichi anders angegeben, fir
Jede verfiighare nationale Schuizrechisart): AE, AG, AL,
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ,CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH,

(54) Title: METHOD AND PROCESSING SYSTEM FOR REDUCING VOLATILE ORGANIC COMPOUNDS FROM WCOD

CHIPS

(54) Bezeichnung: VERFAHREN UND VERARBEITUNGSYSTEM ZUM REDUZIEREN VON FLUCHTIGEN ORGANISCHEN

VERBINDUNGEN AUS HACKSCHNITZELN
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(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum ~
Internationales Biiro g

(43) Internationales Verétfentlichungsdatum é

26. Januar 2023 (26.01.2023)

WIPOIPCT

00 T OO0 OO
(10) Internationale Vertffentlichungsnummer

WO 2023/001978 A1

(51) Internationale Patentklassifikation:
B27N 1/00 (2006.01) B27N 3/04 (2006.01)
B27N 1/02 (2006.01) B27N 3/18(2006.01)

(21) Internationales Aktenzeichen: PCT/EP2022/070535

(22) Internationales Anmeldedatum:
21. Juli 2022 (21.07.2022)

(25) Einreichungssprache: Deutsch
(26) Veroffentlichungssprache: Deutsch

(30) Angaben zur Prioritiit:
21187502.6 23. Juli 2021 (23.07.2021) EP

(71) Anmelder: FIBERBOARD GMBH [DE/DE]; An der Bir-
kenpfuhlheide 4, 15837 Baruth (DE).

(72) Erfinder: BUNGERT, Bernd; c/o Fibertboard GmbH, An
der Birkenpfuhlheide 4, 15837 Baruth (DE). HEINE, Tho-
mas; c/o Fiberboard GmbH, An der Birkenpfuhlheide 4,
15837 Baruth (DE). SCHWENDY, Martin; c/o Fiberboard
GmbH, An der Birkenpfuhlheide 4, 15837 Baruth (DE).
DUMICHEN, Christian; c/o Fiberboard Gmbl, An der
Birkenpfuhlheide 4, 15837 Baruth (DE). HENNIG, Andr¢;
c/o Fiberboard GmbH, An der Birkenpfuhlheide 4, 15837
Baruth (DE).

(74) Anwalt: MICHALSKI HUTTERMANN & PARTNER
PATENTANWALTE MBB; Kaistrassc 16A, 40221 Diis-
seldorf (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiighare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU. AZ, BA, BB, BG, BH. BN, BR, BW,

BY, BZ, CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ,
DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH,
GM, GT, HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO,
JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR,
LS. LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, WS, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jjede verfiighare regionale Schutzrechtsart): ARTPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY,KG, KZ,
RU, TJ, TM), europdisches (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI,
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ. GW, KM, ML, MR, NE, SN, TD, TG).

Verdffentlicht:
—  mit internationalem Recherchenbericht (Artikel 21 Absatz
3

(54) Title: PROCESS FOR MANUFACTURING FIBER BOARDS WITH REDUCED VOC EMISSIONS
(54) Bezeichnung: VERFAHREN ZUM HERSTELLEN VON FASERPLATTEN UNTER VERRINGERTEM VOC-AUSSTOB

PCA meeting Lisbon MDF-Turpentine Bungert R01.ppt



IP Position: patent family

- IP 3: Application for oriented strandboard (OSB), particleboard, lumber, ...

- |P 4: Process optimization

- |P 5: Process Optimization

- IP 6: Process Control

- P 7: Purification of turpentine (can also be applied to desulphurization of CST)
- |P 8: Optimization effecting downstream stepsin MDF process

- Classen is ready and experienced to actively maintain their IP position

- Classen is prepared toimmediatedly sue any breach and any violation of their IPP

- Classen gives its licensees maximum security in terms of technology, reliability,
com petitiveness

- MFD-T has a strong IP position
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INCITE, EU legislations

“ European | a Log in
Commission

Innovation Centre for Industrial Transformation and Emissions

Home About us | Innovative techniques | How to participate  FAQ News

Ha i

European Innovation Centre for Industrial
Transformation and Emissions

INCITE promotes the uptake of innovative technologies to achieve
decarbonisation, depollution, increased resource efficiency and circular economy

in large industrial plants.
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The Medium Density Fiberboard (MDF) / Turpentine Process: Innovative Solutions For VOC Emissions Reduction and Turpentine Production In The Wood-based Panel
Industry Sector

The Medium Density Fiberboard (MDF) / Turpentine process: innovative
solutions for VOC emissions reduction and turpentine production in the
wood-based panel industry sector

Inquire about this technique [2

The MDF/Turpentine process is an innovative approach developed to reduce

volatile organic compound (VOC) emissions - principally terpenes - from the dryer Achieved TRL 9+

off-gases in medium-density fiberboard (MDF) production facilities using pine as

raw material, while simultaneously enabling the recovery of turpentine as a Date of development of the technique
marketable product. This process has been developed by Fiberboard GmbH Start date End date
(Classen Group) in Baruth (Germany) where turpentine is produced based on 1 February 2020 30 September 2023

steam processing of wood chips.

Environmental purpose of the innovative

In the new MDF-turpentine process, developed by Fiberboard GmbH (part of the Classen Group) in K
technique

Baruth (Germany), turpentine is produced based on steam processing of wood chips obtained
principally from scots pine (Waldkiefer, Pinus Sylvestris). Essentially, VOC emissions from the Circular economy (e.g. recovery/reuse/recycling
digestion / refining section of the plant are recovered using a dedicated steam removal process. At of residues, industrial symbiosis)

this stage, VOC emissions can be either led to the power station for incineration or preferably led to . L - . .
Reduction of emissions to air (including noise

a dedicated condensation step in which turpentine can be produced and sold off to third parties as a and odour)
valuable product. In this case, VOC emissions are substantially reduced (by more than 50%)
compared to the current VOC emission limit values specified in the Best Available Techniques Relevant industrial sector




INCITE, EU legislations

- INCITE has listed MDF-T as emerging technique to be considered in the BAT
process (Best available technology)

- Technology is thus automatically considered state of the art

- Producing turpentine means reducing VOCs!
- VOC reduction generates revenue.There is no more excuse,not toreduce

emissions and thus produce turpentine

European authorities will put pressure on producers to reduce their emissions

Production of turpentine can quasi become mandatory!
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P rOjeCt deve IOp M eNnt (together with equipment manufacturer/ contractor and possibly buyer)

Bernd Bungert

1) Adress custom er (licensor/licensee/ possibly buyer)
2) Lab analysis of wood sam ples (licensor/licensee/buyer)
3) Questionnaire

4) First estimation ofinvestment

5) Information to Turpentine buyers and first indication on price model
6) NDA with allowance for sam ple production (icensor/licensee/possibly buyer)

7) On-site asessment (licensor/licensee/ possibly buyer

* Mobile turpentine condenser

* Technical data

e Heatsinks,data on steam and water

* Plant concept

* First estimation of busines case

« Sample generation (e.g.5 days, min. 100 m| daily)

8) Sample analysis by turpentine buyers, bidding and selection. If ok:
9) LOI/contract selected turpentine buyer (icensor/licensee/possibly buyer)
10 Term Sheets & License contract (licensor/licensee/ possibly buyer)

11) Qualification: (licensor/licensee/ buyer)

samples/lab evaluation over time period (reproducibility)
IBCs (5-10 IBCs (?) for pilot plant trials)

12) Process Design Package (licensor/licensee/ possibly buyer)
13 Project execution and parallel:Purchase and sale agreement turpentine buyer
14 Quality control, REACH

Production
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Projects under development
(a-pinene/ pB-pinene//tonnes per year)

1)
2)
3)
4)
5)
6)
7)
8)
9)

10

Bernd Bungert

North America (Pinus Palustris)

North America (Pinus Taeda)

South America (Pinus Taeda & Eliottii)
South America (Pinus Radiata)

Europe Southwest (Pinus Pinaster)

Europe Middle and North (Pinus Sylvestris)
Tiurkiye (Pinus Nigra)

Tiurkiye (Pinus Nigra, Pinus Brutia)

Australia and New Zealand (Pinus Radiata)

Europe Middle and North Baruth, Classen

25

(63,5/13// 720)
(67/18//680)
(57/22/486)
(29/61//780)
(67/17//750)
(47/5// 1500)
(40/7//1200)
(50/29// 1150)
(34/42//670)

(46/5/1200)

PCA meeting Lisbon MDF-Turpent
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Production and Market route for CST, GT, MDF-T, Citral (2027)

Crude Sulfate

CST Distiller

Pulp & Paper Turpentine (CST)
Mills 200,000 t/y
=> 180,000 t/y
CST Recovery

»| Desulphurization

Refinery,
Fractionation

Market

Linalool,
Geraniol

Flavours and

Tree Tapping Fragrances
Gum Turpen- o
Oleo(Resin tine (GT . .. a-Pinen
e 180 E)OO)t/y GT Distiller B-Pinen Campher
A-3-Carene
Rosin = 170,000 t/y
G Distillation Menthol
MDF Turpentine Refinery,
(MDF-T) Fractionation Polyterpenes
1,200 t/y/y
MDF Plant ’ .
= 2,700 t/y (tires)
MDF-T (-> 120,000 t/y) Trader
Recovery Storage Pesticides
Citral (2026)
BASF, (... 120,000 t/a
_ Formaldehyde, () Solvents
Crudeoil = |soputylene _»Il Citral plants

Bernd Bungert 26
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Market development:ldentification of customers

Data base with all MDF plants in the world

Project: MDF-VOC

Title: MDF producers worldwide
Date: 30.07.2026

Author: Bungert, Heinrich

Revision: R27

M country B Region

Capacity
M state M [m3/a] M
2.333.000
7.020.000
1.449.333

China 65.000.000

13.109.000
1.973.000
5.921.000
6.255.000
9.905.600

Region

Asia East

Asia Southeast
Aus, NZ

Europe Central and North
Europe East

Europe Southwest

Asia Middle East, India Iran
North America

South America

Africa 468.000

Tirkiye 7.894.000

Total known 121.078.933
Total without China, Rus, Belarus 50.072.933

Bernd Bungert 27

g State g

[ CLASSEN.

Capacity
[m3/a]

=
= —
= =
P '_: = ___: : e e
1:_ " _;E; ______
E = ==
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Market development: Maximum possible capacity (MDF-sites with pine)

w/o China, Europe East: 81000 t/year

B 16,000 t/year [ ‘ s o
B > 000 t/year
5,000 t/year i o

F 12,000 t/year B ‘

' ; 18,000 t/year '. . Pl 4,000 t/year

Bernd Bungert \
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Market development: Sales goals

- 2026:
- 2027:
- 2028:
- 20209:

Bernd Bungert

2-3 license contracts

2-3 Plants in construction
3-5Plants

6-9 Plants

29
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Market development: pricing, BGT index

Brasilian Gum Turpentine: price and sales
https://comexstat.mdic.gov.br/pt/home

5.000 NCM 38051000 Turpentine essences, wood or etc. 10.000
4.500 e Price $/t = Sales t/month = = =12 Periode gleit. Mittelw. (Price $/t) = ==« 12 Periode gleit. Mittelw. (Sales t/month) 9.000
4.000 8.000
3.500 7.000
3.000 6.000
2.500 5.000
2.000 4.000
1.500 3.000
1.000 2.000
500 1.000
- 0

Jan.10 Jan.11 Jan.12 Jan.13 Jan.14 Jan.15 Jan.16 Jan.17 Jan.18 Jan.19 Jan.20 Jan.21 Jan.22 Jan.23 Jan.24 Jan.25 Jan. 26

Source: https://comexstat.mdic.gov.br/pt/home
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Production plant

Simple plant:
 two-stage condensation,decanting, storage, tank-truck filling
* Turpentine decanting at far below flash point (41°C, 95°F)

« Residence time decanting under 5 minutes

No Ex-Zones in your plant!

Footprint less than 40m 2

Production readyness:December 2026
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Carbon footprint

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3
INDIRECT

Scope 3
INDIRECT

= L e $ 20 0 BN EER
4 N
company i e
vehicles

products

UPSTREAM ACTIVITIES REPORTING COMPANY DOWNSTREAM ACTIVITIES

WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting Standard (pdf)
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https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf

Carbon footprint

- LCA: Calculating G h G

2 . Calculating Greennouse Gas

2 2 s :

w
S ¢ Reductions in IFF Products and Supply Chain
2032 SUSTAINABILITY SCOPE1&2 ¥V 30% - o ;
TARGETS GHG EMISSIONS s Life Cycle Assessments (LCA) are quantitative assessments of environmental

At Bed ciioh £ impacts across all stages of the product life cycle, from raw material acquisition
(VS. 2022 BASELINE) Vs 2022 baseline : " " o
. s . " a through manufacturing to end-of-life management or reuse/repurposing.
atorts new 2032 sustainabily targets ik on

B
along-standing and successful decarbonization We are creating easily emissions and inform their the use phase. In fact, we estimate that IFF solu-
Joumey that began in 2014, Between 2014 and updated product carbon decarbonization road maps  IFF’s own footprint has a tions enabled customers

pdated pr p P
22;4, Kraton re:uce:i its SC:ne‘ J‘ znsdum‘ens:y;y footprint and LCA calcula- for future reduction proportionally small impact and consumers to avoid The holistic nature of LCA at IFF
mee'msj’w ‘;HG’ R g 2032 Target: tions across our portfolio. opportunities over time. compared to the benefits approximately 19.2 times is more than just carbon footprint
than 40%, demonstrating sustained progress and s C 0 P E 3 1 This transparency enables LCAs also reveal insights and avoided environmental  (or 27.2 million tons) more dats, it's about understanding the
performancewellahead ofpets n s st Iy 3 OO/ our customers to better into our products' emron-  burdens our sustainable CO,o than generated at medalisl e b
(Purchased Goods (o) understand their Scope 3 mental benefits through solutions provide. In 2025, IFF's manufacturing sites* through our entire value chain.

This trong track record provided a sold foundation u s .
forseting new targets for 2032 against ournew & Services) Intensity Reduction What makes our approach to LCA
baselne year of 2022, V52022 baseline a bit different is that we don't stop at
These targets reflect Krator's commitment generating a final number. We dig
to responsible operations, strong customer Our LCA Process into why the footprint is what it is—
partnerships, and long-term value creation across our improve what’s causing it, and where the

alue chain. They were develped inclose alignment potential improvement levers are.”

with the evalving sustainabilly expectations of our X :
customers across multple segments. WATER PRI READ THE () o Todd Krieger,
Our approach posiions Kraton s a efale v (o) FOLLISTORY: S/ Senior Life Cycle Assessment Scientist,
R CONSUMPTION (o] Define Gonerste Ideneify Caleulate Automated, Dictorof Sustainatle Soluions
sustainabity journeys. Krator's new targets are: Intensity Reduction goal and activity emission and interpret easily updated
> Ambitious: meeting customers’ expectations Vs 2022 baseline scope data factors results ::I;x; I:::;“
1o reduce waste, water consumption,and the portfollo
Product Carbon Fooprint of heir prodcts
» Credible and data-driven: developed with expert
support and full value chain analysis.
» Flexible and collaborative: enabling us to 2032 Target: o
Py ey e WASTE 0, L For more information, plesse see our methodalogy description.
‘materalimnovation, certfied sourcing, and ' 0
wansparent footpint data. GENERATION o
Intensity Reduction 2025 D/
A 025 DO MORE | PART 1 CONSCIOUS SOURCING | INTENTIONAL INNOVATION | OPERATING FOR THE FUTURE | PARTNERSHIPS OF IMPACT | PART 2 | APPENDIX 18
Vs 2022 baseline D REPOR

approximaton due o reporting scope changs over the prid]

Sustainability Report 2025-26

Goals, Targets & Actions Taken by Pri

ANH i matarial 0 our emissions inventory and targets. Tha impact of
thisis being investigated and will be reported at a later stage.

Strategic Sustainal

Climate Scope 1 and 2 Reduction of 50.4 % by 23.828 MTCO,e Emission reduction 3 e, 2021 2030 2045
2032 comparing base year of 2022 through solar usage, fuel replacement ;\ Accelerating climate action Scaling up decarbonization Delivering o commitment
(April 2021 to March 2022). and various energy conservation i in by We willinvestin new technologies and review how we operete by: We will achieve

net zero

methods/initiatives. Improvig energy eficiency inour Q) ecueig emissons omour purchasecngrecions | () Assossing the prctsw sl nd how and where e sl her
‘operations and equipment - 2
el o= © e (@) sy eres e
N . o B e e FIH
35 % rgducnon of Scope 3 QHG Reduced Scope 3 GHG Emisssions M <= e = o e o) o Pt
emissions by 2034 comparing iI' QO S e e bR

by 23,353 MTCO,e.

Neutraling the remainder
Vi high-quality carbon
removal and storage

(%) et

base year of 2024 (April 2023
to March 2024).

f 0 reduction
i 42
I 2 3% [Zchiction 2 5 % reduction

Reduce specific emission
intensity by 30% by FY 2029-30 vs.
= B

Product lifecycle assessment by
2026 - To perform Product Carbon
footprint for 20 products contributing
70% of revenue

Reduced energy intensity by 16.09% vs
base year (7.12—> 5.97 MTCO,e/MT)

0y
90% resuion

10% neutralization

LCA completed for 23 products
by third-party.

o g
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Carbon footprint

Q000000

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3
INDIRECT

=i

purchased

gBDdS and 4 (11} :
ok sriees
purchased electricity, steam, uwins

C rit '\ /, §te
heating & cooling for own use ey
facilities

-

company
vehicles

UPSTREAM ACTIVITIES

REPORTING COMPANY

Bernd Bungert

4

sold products

DOWNSTREAM ACTIVITIES
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Scope 3
INDIRECT

Carbon footprint of
MDF-T is essentially
zero (exw)

No waste generated
like for CST
desulfurization

Compared to CST,
GT and ,Liquid
method”,

MDF-T has by far
the lowest carbon
footprint!
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Contact

Bernd Bungert

Bernd Bungert

Bungert@IB-Bungert.de
+49 - 176 5532 6667

Maciej Goérecki
maciej.gorecki@ classen.com .pl

+48 602 134 928

Forsamples:

Prof.Dr.-Ing.Bernd Bungert

Research Group for Energy and Ressource Efficiency
Department VIl

Luxemburger Str. 10

D-13353 Berlin

GERMANY
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Further information

Presentations:

PCA meeting Dublin 2023

https://prof.bht-berlin.de/fileadmin/labor/mvt/SHK/PCA Bungert MDF-T 2023-09-19.pdf

European Panel Federation Brussels 2024

https://prof.bht-berlin.de/fileadmin/labor/mvt/SHK/EPF |IED working group Brussels RO1.pdf

Surfaces Eurasia Istanbul 2024

https://prof.bht-berlin.de/fileadmin/labor/mvt/SHK/Surfaces Eurasia 2024-11-27 28 RO01.pdf

PCA meeting San Diego

https://prof.bht-berlin.de/fileadmin/labor/mvt/SHK/PCA meeting San Diego Bungert MDF-Turpentine RO1.pdf

Data sheets:

Product data sheet

https://prof.bht-berlin.de/fileadmin/labor/mvt/MDFE-Terpentin/Classen MDF-Turpentine PDS R04.pdf
Material Safety Data Sheet (German)
https://prof.bht-berlin.de/fileadmin/labor/mvt/MDFE-Terpentin/sd17514 - MDF-Terpentin DE DE .pdf
Material Safety Data Sheet (Englisch)
https://prof.bht-berlin.de/fileadmin/labor/mvt/MDF-Terpentin/sd17514 - MDF Turpentine EU EN .pdf
Material Safety Data Sheet (French)

https://prof.bht-berlin.de/fileadmin/labor/mvt/MDFE-Terpentin/sd17514 - Terebenthine MDF FR FR .pdf

INCITE/ Europeean commission:
https://innovation-centre-for-industrial-transformation.ec.europa.eu/innovative-techniques/medium-density-fiberboard-mdf-
turpentine-process-innovative-solutions-voc
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Thank you for your attention!
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