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MANTYOLJY

VUOTTA VANHA
SUOMAILAINEN KEKSINTO!

DI Alfons Hellstrom:
Suomalainen patentti n:0 4664 [v.1911

»Natroncellulosa menettelyssd saadun hartsin
jaoljyn valmistus ja puhdismsmeneuely"

Hellstrom rakensi patentin mukaisen
mantyoljytislaamon vuonna 1913 Kotkaan Gutzeitin
sellutehtaanyhteyteen. Laitos oli maailman
ensimmainen laatuaan.

Hellstromin patentin vakuumitislauksen periaate on
nykyisin kaikkien maailman mantyc'iljytislaamoiden
prosessi.

A KANSA, 1996 |
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MANTYOLYJOHDANNAISET TAYTTAVAT KAKSOISLASKENNAN
VAATIMUKSET BIOPOLTTOAINEEN RAAKA-AINEENA

* Mantyoljy (raakamantydljy, CTO, Crude Tall Oil) syntyy sellunkeiton sivutuotteena erotettavasta
suovasta:

« Keiton yhteydessa puusta erotetaan kuidut (=sellu) kemiallisesti.

« Syntyva jateliemi (=mustaliped) sisaltdad puun muita osia: mm. ligniinia, uuteaineita,
keittokemikaaleja sekd suuren méaaran vetta. Uuteaineet muodostavat keittokemikaalien
kanssa suopaa (eng. Soap).

« Vesija kemikaalit kierratetaan (modernin sellutehtaan ns. suljettu kierto). Vesi kierratetaan
haihduttamalla useassa vaiheessa, ja jaljelle jdanyt konsentroitunut mustalipea poltetaan
tehtaan soodakattilassa.

P — Suopa on poistettava mustalipeésta, jotta haihduttamo toimisi. Suovasta erotetaan

g keittokemikaaleja takaisin kiertoon happokasittelylla, jolloin mantydljyksi kutsuttu jae erottuu
oistetaan prosessista.
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METSARAAKA-AINEIDEN HYODYNTAMINEN
BIOPOLTTOAINETUOTANNOSSA

* Vuosina 2011-2013 jakelijoiden myyman polttoaineen uusiutuvan polttoaineen osuus oltava 6 %,
2014-2015 8 %, 2016 10 % ja vuonna 2020 jo 20 %.

*  Suomen tavoitteena metsapohjaisten biopolttoaineiden hyddyntdminen ja tuotanto. TAma vaatii
padosin uusia investointeja, joiden avulla kotimainen tuotanto kattaisi kuitenkin kysynnan vasta
vuonna 2015. Tata ennen tarve tyydytettaisiin tuoduilla bioraaka-aineilla, kuten palmudéljylla.

* Ymparistotoimijat vastustavat aktiivisesti hakkeen, kantojen ja niiden mukana turpeen
hyodyntamista paastosyista biodieselin tuotannossa ja suosittelevat ndiden raaka-aineiden
hyodyntamista tehokkaamman hy6tysuhteen omaavissa lammaon- ja sdhkéntuotannossa.

« Mantyoljy tarjoaa kysynnaélle jo olemassa olevan kotimaisen tuotantoprosessin, joka ei kilpaile
—__hakkeen eika turpeen kaytdsta lammon- ja sdhkdntuotannossa.
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FU:N DIREKTIVI UUSIUTUVIEN
POLTTOAINEIDEN kAYTTOONOTOSTA

 EU:n uusiutuvien litkennepolttoaineiden kayttoa edistava direktiivi (2009/28/EC Directive)
artikla 21, kohta 2:

— Biofuels produced from wastes, residues, non-food cellulosic material, and ligno-cellulosic
material shall be considered to be twice that made by other biofuels.

« Communication from the Commission on the practical implementation of the EU biofuels
and bioliquids sustainability scheme and on counting rules for biofuels

— (2010/C 160/02), kohta 5, Biofuels Counting Double: In this context waste can be understood
as any substance or object which the holder discards or intends or is required to discard ( 8).
Raw materials that have been intentionally modified to count as waste (e.g. by adding waste
material to a material that was not waste) should not be considered as qualifying.

— In this context residues can include: agricultural, aquaculture, fisheries and forestry residues,
and processing residues.

— A processing residue is a substance that is not the end product(s) that a production
process directly seeks to produce. It is not a primary aim of the production process and
e process has not been deliberately modified to produce it.

mples of residues include crude glycerine, tall oil pitch and manure.

Afor



KAUPPAPOLITIIKKA

HUOLTOVARMUUS

POLITIIKKA

BIOPOLTTOAINEEN

mowmser | TUOTANTOA

B PUOLTAVAT EDUT

EETTISYYS JA

MAA- JA
METSATALOUS

SOSIAALINEN YMPARISTOARVOT

HYVAKSYTTAVYYS




MANTYOLYPROSESSI vaimis PUHDAS JA KOTIMAINEN
VAIHTOEHTO KAKSOISLASKENNAN RAAKA-AINEEKS]

+  Mantyoljy tayttdd EU:n asettaman direktiivin ehdot ja soveltamisohjeen kriteerit

kaksoislaskennalle:
— Se syntyy prosessissa jonka tarkoitus on sellun tuottaminen.

— Se on poistettava, jotta sellunkeittoprosessi toimisi.
«  Soveltamisohjeen esimerkkind on Tall Oil Pitch, mantydljypiki. Se ei kelpaa liikennepolttoaineiden
raaka-aineeksi nykytekniikalla. Mutta:

Mantydljyn rasvahappojae, TOFA sopisi sellaisenaan uusiutuvan dieselin raaka-aineeksi.
Ruotsalainen SunPine tuottaa jo nyt jalostusyhtio Preemin uusiutuvan dieselin raaka-aineen

mantyoljyn rasvahaposta.

Jos soveltamisohjeen esimerkin tarkoitus on rajata pois muut paremmin polttoaineiden
valmistukseen soveltuvat mantydljyn jakeet — etenkin rasvahappo — ei direktiivin tarkoitus
toteudu aiotulla tavalla, joka tukisi uusia ratkaisuja, monimuotoisuutta ja kestavaa kehitysta.

——+___Kaksoislaskenta on siis sovellettava kaikille mantydljyn jakeille. Teoriassa pohjoismaisesta
- intyoljystéd, n. 450 000 tpa, olisi saatavissa 160 000—180 000 tpa raaka-ainetta. Teknisesti
- antyoljyn rasvahappo soveltuisi esim. Neste Oilin NExBTL prosessin raaka-aineeksi.




1
DEFINITION AND CHARACTERISTICS

1.1
Characteristics of Tall Oil

* Talloil is a by-product of the kraft pulping process.

e Tall oil is derived from rosin and fatty acids, which occur naturally in wood used for
pulping.

* The acids are converted into corresponding sodium salts by the caustic conditions in
kraft cooking. These salts are suspended in the spent black liquor from the kraft
cooking and are referred to as "soap".

* The soap must be separated from the black liquor to avoid problems in evaporator
operation. -

e  The quantity of tall oil soap recovered varies according to wood species, geographical
location, season of the year and wood storage practices.

* Typical tall oil yields in the Finnish kraft pulp industry are 40 - 50 kg/ton of softwood
pu'lp produced and around 20 kg/ton of hardwood pulp

JAAKKD POYRY
Jaakko P3yry Consulting




STATEMENT

on the origin, nature and production of the so-called tall oil

Definitions and abbreviations

Tall oil (TO)

Crude tall oil (CTO)

Soap

Common name in pulp and chemical industries for an organic, water immiscible liquid
produced by acidulation of soap which has been collected from various positions in
kraft pulp mills, where the soap separates on the surfaces of kraft spent cooking liquor,
“black liquor” tanks. Main content: Resin and fatty acids and neutral organics such as
sterols from the wood extractives, the composition depending on the wood species and
wood age used in the pulping.

More specified name for the crude, impure tall oil obtained from the soap acidulation
at the kraft pulp mills which burn it or sell it to tall oil refining companies.
Contaminants: volatile organic hydrocarbons, malodorous sulphur compounds and
other black liquor residues.

Soap is formed from wood extractives by saponification in the alkaline conditions of
kraft cooking — free resin and fatty acids form Sodium salts. Formed Sodium soaps
partly solubilize and further co-solubilize unsaponifiable neutral wood extractives in the
spent cooking i.e. black liquor. The solubility of the saponified and unsaponifiable
compounds is low and varies a lot according to the dry solids and alkali concentration
and temperature of the black liquor. The non-solubilized part of the compounds
separate and accumulate on the black liquor surfaces forming the floating soap.

Origin and balance of wood extractives, soap and CTO

In Scandinavia and its vicinity (western Russia, around Baltic sea) there is about 20
million tons per year of pulp production capacity. This means about 40 million tons of
dry wood matter as the raw material. At an average wood extractives content of three
percent, 1 200 000 tons of wood extractives enter the pulp mills.

Extractives’ organic acids form Sodium salts, solubilize partly, and partly separate as
solid soap on surfaces on certain process tanks. The solubilized soap in the black liquor
ends up in combustion in the recovery boiler and the pulp mills do not make any special
attempts to separate this part. This is approximately half of the total 1,2 Mt per
annum.

The separated soap must be collected and processed away from the pulping process:
soap is collected, cleaned from free black liquor and acidulated to produce (1) the
crude tall oil CTO and (2) the Sodium and other inorganics containing mother liquor
which returns to the pulp mill’'s chemicals recovery system. Statistics from the last
decade show that pulp mills have used annually about 100 000 — 200 000 tons of CTO
as own biofuel fired at the mill’s boilers and between 400 000 and 500 000 tons of CTO
has been sold to tall oil refining companies.

The necessity to take care of the soap at the pulp mills

The soap separated on the surface of the pulp mill’s black liquor streams and tanks
MUST be removed from the process. Insufficient or uncontrolled soap separation
causes problems in every process unit where it is present: Processing fibers is
hampered, foaming occurs, production decreases and washing losses increase, tank



level control and liquid balance is disturbed, more bleaching chemicals are needed,
scaling/plugging in evaporation, uncontrolled firing and burning of black liquor in the
recovery boiler etc.

The separated soap cannot be processed further as such: It is greasy, sticky, very non-
homogenous material containing varying amounts of free black liquor, chemically
bound Sodium and air bubbles. The solution is to first clean the soap from free black
liquor and then carry out acidulation of the soap by sulphuric acid which liberates the
organic acids to make the CTO and simultaneously the bound Sodium is released to the
aquous phase and returned with the acid residue to the pulp mill’s chemical recovery.
First after this acidulation and chemicals recovery issue there is the question of what to
do with the CTO? To use it inside the pulp mill as a biofuel or to sell it to tall oil refining
companies.

Conclusion: Crude tall oil is a pulping process residue

Extractives always co-exist within the wood raw material harvested or obtained from
saw mills for producing pulp fibers.

The amount and chemical composition of wood extractives varies a lot depending on
wood species, age and part of the wood. Selection of wood raw material for pulp
production is made according to the fiber properties, not at all according to the wood
extractives or CTO forced to be removed from the process. Pulping wood chips to
produce CTO as main product is totally absurd, normally few tens of kg CTO must be
removed from the pulping process to make one ton of pulp fibers.

Big part of the wood extractives and “potential tall oil” keeps solubilized in the pulp mill
spent liquor and is combusted within the black liquor in the kraft recovery boiler
without any second thoughts.

Some part of the extractives unavoidably separate in the pulping process as semi-solid
soap on the black liquor surfaces, mainly in liquor tanks. This soap must be removed
from the process and the removed soap must be treated to recover the Sodium and to
find the final end use — either to be burnt in the mill’s boilers or to be sold to the tall oil
refining companies.

Soap generated in the pulp mill industry is clearly a pulp production residue from the
wood, which must be removed and can be used as a
- fuel within the pulp mill itself
- sold to tall oil refining companies to be
o further processed to biobased raw materials for chemical industry
o further processed to biofuels or biofuel intermediates

Espoo, April 6™, 2010

VY /
Panu Tikka

Professor

Dr.(Tech.)
panu.tikka@kolumbus.fi
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