H4R Position Statement on Rosin, Rosin Salts and Rosin Esters : T
H4R CONSORTIUM

Registered as One Substance
7" February 2019

REACH registrations of Rosin, Rosin Salts and Rosin Esters

H4R Position Statement on One Substance Registration

Historically, various names, CAS, and EINECS numbers have existed for rosin. REACH! mandates “One
Substance — One Registration”. This obliged the Rosin registrants to carefully examine the
composition of their substances of interest. They concluded that, although Rosin is historically listed
under different names and EINECS and CASRNs (e.g. Rosin; Tall-oil rosin; Resin acids and rosin acids;
etc.), it needed to be considered as one and the same substance. In addition, the registrants
concluded that rosin is a chemical substance of Unknown or Variable Composition, Complex
Reaction Products and Biological Materials (UVCB).

In other words, rosin was listed on EINECS and CAS under different names, but the rosin registrants
determined that differentiation was not justified and appropriate as these are the same UVCB
substances. Therefore, Rosin with CAS 8050-09-7 was chosen. Appendix 1 to this document outlines
the registrations that cover each of these substances. This decision and its rationale for one rosin
registration is well documented in two papers:

e “Justification for grouping rosin and rosin derivatives into families” by Gary McCallister
(Hercules), Bert Lenselink (Hexion), Jerrold Miller (Arizona Chemical), Bill Grady (Arizona
Chemical) and Leon Rodenburg (Eastman Chemical), 24 August 20102

e “Justification for considering Rosin as a Single Substance” by H4R Consortium, 22 February
20103

Based on these papers, it was concluded that, for rosin and the derived rosin salts, fortified rosin,
fortified rosin salts, rosin esters and fortified rosin esters, the starting rosin is not relevant.
Therefore, during SIEF discussions in the H4R Consortium in 2010, H4R members concluded that the
individual SIEFs needed to be merged to come to single registrations for rosin and its derived rosin
salts and esters. This one rosin approach is not new, as it has been recognized and adopted by:

e The US Environmental Protection Agency (EPA), who no longer distinguish between rosin
and tall oil rosin. (as indicated in a 1992 EPA letter to the Pulp Chemicals Association and
later confirmed by the EPA in 2007). The Toxic Substance Control Act (TSCA) contains only
one entry (CASRN 8050-09-7) for rosin and tall oil rosin.

e The grouping was used in the EPA's HPV challenge program (managed by PCA) in the early
2000's.

e The US Food and Drug Administration (FDA) in 2009, when considering rosin and derivatives
(FDA, 2009), accepted that wood rosin is not distinguished from gum rosin.

e The European Chemical Bureau (ECB) who decided in 1992 that “one notification would be
sufficient for the derivative made from the two rosins if the notifier could prove, to the
satisfaction of the Competent Authorities, that both substances derived from the two
entries were the same” (as published in the July 2006 ECB Manual of Decisions).

1 REGULATION (EC) No 1907/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 18 December
2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission
Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC.

2 Attached as Appendix 2 to this position paper.

3 Attached as Appendix 3 to this position paper.
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e The ECB, who published in June 2008 a Summary Fact Sheet from the PBT Working Group TC
NES Subgroup on Identification of PBT and vPvB Substances. This factsheet presents several
substances that can be considered corresponding substances to Tall Qil Rosin.

Appendices
1 Rosin, Rosin salts and Rosin Ester Registrations

2 Justification for grouping rosin and rosin derivatives into families
H4R consortium February 2010

3 Justification for considering rosin as a single substance
H4R Consortium February 2010
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Appendix 1:

Rosin, Rosin salts and Rosin Ester Registrations

Substance names, CAS and EC numbers covered

REACH registered as

Avenue des Arts 10, 1210 Bruxelles, Belgium

CAS Number EC Number Name
. 8050-09-7 232-475-7 Rosin
Rosin 8052-10-6 232-484-6 Tall-oil rosin
CAS Number 8050-09-7 [7313875 6 | 277-299-1 Resin acids and rosin acids
EC Number 232-475-7 94114-23-5 302-657-1 Resin acids and rosin acids, tall-oil
] . 61790-50-9 263-142-4 Resin acids and rosin acids, potassium
Rosin, potassium salt salt
CAS 61790-50-9 - - - - ;
EC 263-142-4 84776-85-2 284-011-8 Resin a.C|ds and rosin acids, tall-oil,
potassium salt
] ] 61790-51-0 263-144-5 Resin acids and rosin acids, sodium
Rosin, sodium salt o
CAS 61790-51-0 - - - - ;
EC 263-144-5 85409-26-3 287-093-3 Res!n acids and rosin acids, tall-oil,
sodium salt
Rosin, aluminium salt | 61789-65-9 263-075-0 Resin acids and Rosin acids,
CAS 61789-65-9 aluminium salts
EC 263-075-0
Rosin, triethylene glycol | 8050-25-7 232-478-3 Resin acids and rosin acids, esters
ester with triethylene glycol
CAS 8050-25-7 84776-84-1 287-093-3 Resin acids and rosin acids, tall-oil,
EC 232-478-3 esters with triethylene glycol
Rosin, pentaerythritol | 8050-26-8 232-479-9 Resin acids and rosin acids, esters
ester with pentaerythritol
CAS 8050-26-8 85566-49-0 287-660-5 Resin acids and rosin acids, tall-oil,
EC 232-479-9 esters with pentaerythritol
. 8050-31-5 232-482-5 Resin acids and rosin acids, esters
Rosin, glycerol ester .
CAS 8050-31-5 with glycerol
EC 232-482-5 85566-48-9 287-658-4 Resin aC|.ds and rosin acids, tall oil,
esters with glycerol
Rosin, fumarated 65997-04-8 266-040-8 Rosin, fumarated
CAS 65997-04-8 85631-69-2 288-017-1 Tall-oil rosin, fumarated
EC 266-040-8
. 91081-22-0 293-625-5 Resin acids and rosin acids,
Rosin, fumarated, .
) fumarated, compounds with
compounds with . .
triethanolamine triethanolamine
CAS 91081-22-0 91081-30-0 293-633-9 1i}esm a?dds and rosin Zuds.',(;all-oﬂ,
EC 293-625-5 u.mara ed, cgmpoun S Wi
triethanolamine
65997-11-7 500-164-8 Rosin, fumarated, oligomeric reaction
. products with pentaerythritol
Rosin, fuma.rated, 94581-15-4 305-514-1 Resin acids and rosin acids,
esters with .
. fumarated, esters with
pentaerythritol .
pentaerythritol
CAS 94581-15-4 - - - -
161074-62-0 500-495-8 Rosin, tall-oil, fumarated, oligomeric
EC 305-514-1 . .
reaction products with
pentaerythritol
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REACH registered as

Substance names, CAS and EC numbers covered

Avenue des Arts 10, 1210 Bruxelles, Belgium

CAS Number EC Number Name
. 8050-28-0 232-480-4 Rosin, maleated
Rosin, maleated
CE'L\cszioz‘:ig:os_f 85409-30-9 287-098-0 Tall-oil rosin, maleated
Rosin, maleated, 68201-60-5 269-228-8 Resin acids and rosin acids, maleated,
sodium salt sodium salts
CAS 68201-60-5 85736-82-9 293-637-0 Resin acids and rosin acids, tall-oil,
EC 269-228-8 maleated, sodium salts
Rosin, maleated, 85409-27-4 287-094-9 Resin acids and rosin acids, maleated,
potassium salt potassium salt
CAS 85409-27-4 91081-33-3 293-637-0 Resin acids and rosin acids, tall-oil,
EC 287-094-9 maleated, potassium salts
Rosin, maleated, esters | 68333-69-7 614-421-8 Rosin, maleated, polymer
with pentaerythritol with pentaerythritol
CAS 94581-17-6 94581-17-6 305-516-2 Resin acids and rosin acids, maleated,
EC 305-516-2 esters with pentaerythritol
Rosin, maleated, esters | 68038-41-5 614-235-7 Rosin, maleated, polymer with
with glycerol glycerol
CAS 94581-16-5 94581-16-5 305-515-7 Resin and rosin acids, maleated,
EC 305-515-7 esters with glycerol
160901-14-4 500-451-8 Fatty acids, tall oil, oligomeric
reaction products with maleic
Tall oil fatty acids, anhydride and rosin, calcium
oligomeric reaction magnesium zinc salts
products with maleic 160901-15-5 500-452-3 Fatty acids, tall oil, oligomeric
anhydride and rosin, reaction products with maleic
calcium, anhydride and tall-oil rosin, calcium
magnesium, zinc salts magnesium zinc salts
CAS 160901-14-4 160901-16-6 500-453-9 Fatty acids, tall oil, oligomeric
EC 500-451-8 reaction products with maleic
anhydride, rosin and tall oil rosin,
calcium magnesium zinc salts
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REACH pre-registered | Substance names, CAS and EC numbers covered

as CAS Number EC Number Name
Rosin, fumarated, 68201-59-2 269-227-2 Resin acids and rosin acids,
sodium salt fumarated, sodium salt
CAS 68201-59-2 85736-81-8 288-493-0 Resin acids and rosin acids, tall-oil,
EC 269-227-2 fumarated, sodium salts

68649-83-2 272-035-1 Resin acids and Rosin acids,

Rosin, fumarated, fumarated, potassium salts

potassium salt
CAS 68649-83-2
EC 272-035-1

84776-94-3 284-020-7 Resin acids and rosin acids, tall-oil,
fumarated, potassium salts

98219-66-0 308-735-1 Rosin, maleated, reaction product
with formaldehyde

Rosin, maleated,
reaction product with
formaldehyde
CAS 98219-66-0
EC 308-735-1

94114-24-6 302-658-7 Resin acids and rosin acids, tall-oil,
maleated, reaction products with
formaldehyde

H4R vzw
c/o Penman Consulting bvba Appendix 1 info@h4rconsortium.com
Avenue des Arts 10, 1210 Bruxelles, Belgium




H4R Position Statement on Rosin, Rosin Salts and Rosin Esters
Registered as One Substance HI]- CONSORTIUM
7" February 2019

Appendix 2

Justification for Grouping Rosin and Rosin Derivatives into Families

H4R vzw
c/o Penman Consulting bvba Appendix 2 info@h4rconsortium.com
Avenue des Arts 10, 1210 Bruxelles, Belgium




H4= (Hydrocarbon Resins and Rosin Resins REACH) Consortium

Justification for grouping rosin and rosin derivatives into families

Disclaimer:

It is the individual responsibility for each co-registrant to register its dossier individually. The
information contained in the following document intends to serve as a practical guidance only, and
whilst the information is provided in good faith and has been based on the information currently
available at that time, is to be relied upon at the user’s own risk. No representations or warranties are
made with regards to its completeness or accuracy and does not state any liability of the lead
registrant/members of the H4R consortium. The lead registrant/members of the H4R consortium will
not accept any liability for damages of any nature whatsoever resulting from the uses of or reliance on
the information for any purpose including but not limited to REACH registration purpose.

Authors: Gary McCallister (Hercules), Bert Lenselink (Hexion), Jerrold Miller (Arizona Chemical),
Bill Grady (Arizona Chemical) and Leon Rodenburg (Eastman Chemical)

Date: 24 August 2010

Introduction to Rosin and Rosin Chemistry

Rosin is a complex naturally occurring mixture of diterpenic structures containing carboxylic acid and
unsaturation functionality. Rosin is obtained from trees, typically pine trees. It is light amber and
glassy in appearance. See picture below.

There are more than 20 different isomeric structures of resin acids, most of which have the general
formula of C;9H,,COOH. Below is a typical chromatogram of rosin illustrating the complex nature of

rosin.
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In chemical nomenclature the terms “rosin” and “rosin acids and resin acids” are essentially
synonymous. Abietic acid is generally the predominant resin acid in rosin and is often used to
illustrate the typical structure of resin acids. The structure of abietic acid and some other common
resin acids are shown under the next section. The ratio of the various resin acids in rosin varies
depending upon the region from which it is obtained, the process used to isolate it, the species of

tree from which it came and even in some cases, the climate is which the tree is grow. However, the
chemistry is similar across the family.

The total acid content of rosin is typically 90-95% depending upon the source of the rosin and the
manufacturing process. The remaining components are commonly called “neutrals” or
“unsaponifiables” because these components do not have the carboxylic acid functionality and are
generally less reactive. The “neutral fraction” is generally composed of diterpene hydrocarbons,

alcohols, esters, or aldehydes. The neutral fraction is typically <10% and relatively unimportant
relative to the resin acid components.

For commercial reasons the source of rosin is indicated by using trivial names: “gum rosin” is the
term used for rosin that is derived from tapping live trees. “Tall oil rosin” is the term used for the
rosin that is derived from tall oil, a product that is set free during the pulping of tree trunks for the
paper industry. “Wood rosin” is rosin that is obtained from the extraction of tree stumps and root
system that are left behind after the harvesting of pine trees for timber and paper making.

When EINECS was set up in the late 1970’s and early 1980’s, companies have submitted CASRN’s to
describe rosin. As the EINECS entries were submitted uncoordinated, it happened that 4 CASRN’s
were used to describe rosin: 8050-09-7 “rosin”, 8052-10-6 “tall-oil-rosin”, 73138-82-6 “resin-acids-
and-Rosin-acids” and 94114-23-5 “Resin-acids-and-Rosin-acids,-tall-oil”.

A detailed look at the composition of rosin and the source it is obtained from, i.e. live tree, pulping
process or tree stump, it is obvious that there are slight differences in resin acid distribution. The
table below, taken from the book Naval Stores [Zinkel and Russell], shows these details.
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Table 2. Typical Composition of the Common
Resin Acids in Some U.S. Rosins'

Rosin

Resin Aeid Tall Oil? Wood Gum
Pimaric 4.4 7.1 4.5
Sandarcopimaric 3.9 2.0 1.3
Communic 1.0 - 3.1
Levopimaric e - 1.8
Paulstric 8.2 8.2 21.2
Isopimaric 11.4 15.5 17.4
Abietic 37.8 50.8 23.7
Dehydroabietic 18.2 7.9 5.3
Neohietic 3.3 4.7 19.1

IPer cent of acid fraction.
“Also contains fatty acids and other minor resin acids such as the
secodehydroabietic acids.

One is tempted to regard these differences as significant. However, the resin acid distribution is
much more dependent on species of the pine tree, geographical area, climate and season. The table
below, taken from the same Naval Stores, shows a couple of things. Analysis of the resin acids in the
oleoresin® shows significant variation in resin acid distribution, depending on the species of the tree:
abietic acid ranges from 8.6 % in Pinus taeda to 37 % in Pinus halepensis, levopimaric and palustric
acid ranges from 12 % in Pinus peuce to 64 % in Pinus taeda.

The table also shows the acid distribution in gum rosin from different geographical areas. Taking the
same resin acids, abietic acid ranges from 22 % in American and Honduran rosin to 53.3 % in
Mexican rosin. Levopimaric and palustric acid range from 9.8 % in Mexican rosin to 30 % in
Portuguese rosin. These numbers illustrate very well that the resin acid distribution varies more due
to tree species and geographical area than to the way the rosin was obtained, i.e. live tree, pulping

process or tree stump.

! Oleoresin is the resin that flows out of the living tree. Oleoresin is separated by distillation in a
volatile fraction, consisting of terpenes like a-pinene, B-pinene and d-limonene, and a non-volatile fraction:

gum rosin.
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Table 3. Principal Resin Acids in Typical Pine Oleoresins and Some Commercial Gum Rosins!

Levo-
pimaric/

Sandara- Palus- Iso- Dehydro- Neo-
Samples Pimaric copimaric Communic  tric pimaric  Abietic abietic abietic
OLEORESIN Per Cent of Acid in Acid Fraction
P elliottit 4.1 1.8 3.1 a7 21 9.7 3.9 16

var. elliotti
P. elliottit 3.8 1.9 3.1 38. 21 12 3.9 16
var, densa

P. palustris 5.4 1.1 0 52 10 9.4 8.3 13
P: taeda 8.7 2.2 0 64 T 8.6 6.3 9.5
P. ponderosa 7.6 2.9 ] 40 15 11 B.2 11
P. halepensis 0 1.2 0 39 10 37 1.5 9.7
P brutia 0 1.2 0 44 10 32 2.5 10
P. pinaster 8.0 2.0 1] 39 12 14 4.2 18
P. caribaea 4,2 2.2 0 49 8 10 8.6 16
P. peuce 1.8 1.0 0 12 32 35 0.8 14
Rosms
American 5.1 1.8 2.8 25 17 22 5.7 20
American® 5.4 1.8 1.8 20.3(1.4) 14.2 27.9 7.1 16.3
Brazilian® 4.7 1.7 3.2 11.4(.8) 18.2 36.3 5.4
Burmese 7.9 4.0 0 44 8.3 30 6.0 2.2
Chinese 9.2 2.7 0 22 1.5 44 4.3 15
French 10 2.2 0.3 22 7.0 36 4.9 T
Greek 0 1.9 0 14 11 50 4.5 13
Honduran 9.6 2.2 0 21 17 22 12 15
Indian 9.2 1.5 0 11 20 38 2.0 18
Mexican> 6.8 1.2 0 9.8(0.3) 12.9 53.3 7.8 6.1
Portuguese 8.8 1.9 0.7 30 5.3 32 5.1 16
Portuguese’ 8.3 1.4 0 20.4(11.7) 4.5 27.9 8.8 17.2
Russian 7.8 2.4 0 27 5.6 35 5.3 17
Spanish 8.7 1.5 0 27 0 36 1.9 24
Turkish 0 1.3 0 24 13 41 5.1 15

"Data from ref, 31. This table alse appears in Chapter 4 as Table 1.

’D.F. Zinkel, Private communication. Palustric values given first; levopimarie values are in ()

*Also contains small amounts of imbricataloic acid, as well as imbricatoloic and isocupressic acids and their acetates (32).
14 distilled rosin.

As variability of the composition of rosin is dominated by tree species and geographical area, it is
reasonable to say that there are no significant differences between gum, wood and tall oil rosin.
Therefore, as the three types of rosin are virtually the same, it is reasonable to say that there should
be no distinction between the derivatives of the three types of rosin.
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Resin Acids in Rosin

The four predominant and most important resin acids in rosin, commonly called the “abietic-type”
resin acids, are shown below.

=, =
= P =
COOCH COOH COOH COCH

Abietic acid Levopimaric acid Neoabietic acid Palustric acid

These resin acids are of importance because in addition to the carboxylic acid functionality, they also
have conjugated double bonds. The importance of this will be discussed later under the section on
“Reaction Chemistry”. Depending upon source and method of manufacture, rosin typically contains
50-70% of these abietic-type resin acids. Additional structures for some of the less important resin
acids are shown below.

COOH COOH COOCH

Dehydroabietic acid Dihydroabietic acid  Tetrahydroabietic acid

COCH COOCH COOH

pimaric acid isopimaric acid Sandaraco pimaric acid

The most useful chemical and physical properties of rosin include: carboxylic acid functionality,
unsaturation, thermoplastic, and low volatility. These two chemical properties make possible
hundreds of various rosin derivatives that are used in a wide variety of end use applications such as

adhesives, printing inks and coatings, paper sizing, lubricant additives, plasticizing agents, air
entrainment aids and even food additives.
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Reaction Chemistry

The carboxylic acid functionality and unsaturation of rosin (resin acids) makes it susceptible to
various chemical reactions such as esterification, Diels-Alder addition, salt formation,
phenol/formaldehyde  addition, hydrogenation, and dehydrogenation/disproportionation
isomerisation. These reactions result is literally hundreds of different rosin derivatives. The most
important of these various reactions and derivatives are discussed below.

Esterification

Rosin and hydrogenated rosin can undergo esterification with alcohols or polyols such as methanol,
glycerol, pentaerythritol and triethylene glycol. The resulting esters are essentially the same because
hydrogenation does not affect the carboxylic acid functionality. The diagram below shows a typical
esterification reaction between rosin and glycerol to form the glycerol triester of rosin.

Glyceryltriabietate

Esters can also be made with adducted rosin (see below under “Diels-Alder Addition”). Because rosin
adduct is multifunctional, esterification with polyols such as such as glycerol, pentaerythritol and
triethylene glycol can result in polyester formation and depending upon the ratio carboxylic (from
the rosin) and hydroxyl (from the polyols), complex polymeric and cross linked structures are
possible.
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Diels-Alder Addition

Diels-Alder addition can be used to form what are commonly called “rosin adducts”. This type of
reaction is used to place additional functionality on the rosin molecule. Adduction reactions are
typically done with heat and acid catalyst. Because Diels-Alder adduction occurs only to rosin
molecules with a conjugated diene structure, only the abietic-type resin acids can be adducted in
this fashion. Examples of some Diels-Alder reactants and their resulting structures are given below.

HOOC R4
Reactant Structure
Maleic anhydride R1, R3 = COOH (endo, endo); R2, R4 =H
Fumaric acid R2, R3 = COOH (exo, endo); R1,R4=H
Acrylonitrile R3 or R4 = CN (mixed endo and exo); R1,R2 =H
Acrylic acid R3 or R4 = COOH (mixed endo and exo); R1, R2=H

Formaldehyde can also react with rosin via Diels-Alder addition to create a methoxy bridge across
the molecule where the conjugated double bonds were located. Under typical industrial conditions,
this methoxy bridge will convert into a methyl group.

Hydrogenation rosin cannot undergo Diels-Alder adduction because the conjugated double bonds
are eliminated by the hydrogenated process.

Salt Formation

Salts can be made from rosin, disproportionated rosin, hydrogenated rosin or adducted rosin. They
can be split into 2 groups. The salts of monovalent cations (e.g. Na*, K*) usually called “soaps” on one
hand and the salts of divalent cations (e.g. Ca*", Mg®*, Zn*') usually called “resinates” on the other
hand. Na® and K" salts of maleic or fumaric adducted rosin are commonly used as sizing agents in the
manufacture of paper. Ca®*, Mg”" and Zn*" resinates often find application in the ink and coating
industry.

Whereas the salts of monovalent cations are partially soluble in water and stable at high pH
(typically > 9), the salts of divalent cations are highly insoluble in water (Ca-salt: 43 mg/Il, Mg-salt: 65
mg/l; Ca/Zn-salt: 18 mg/l) but relatively soluble in non-polar solvents and oils. Due to their
difference in water solubility, the 2 types of salts will not have the same behaviour in the
environmental compartment. The very low solubility of the salts of divalent cations is similar to the
solubility of the resins they are synthesised from. For that reason, the behaviour of the starting
resins and their divalent salts is expected to be the same. The higher solubility of the salts of
monovalent cations make them available in the environmental compartment and then possibly
more potent. They will be evaluated separately.
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Hydrogenation

One of the less desirable properties is the potential for oxidation. The unsaturated bonds of resin
acids which provide desirable reactive sites also make the molecule susceptible to oxidation. Those
resin acids with conjugated double bonds are most prone to oxidation. Oxidation causes
discoloration of the product and other undesirable changes in properties.

Hydrogenation is one way to reduce the active unsaturated sites thereby reducing the probability of
oxidation. Those resin acids with conjugated double bonds are more easily oxidised that resin acids
where the double bonds are not conjugated. Partial hydrogenation to saturate one of the
conjugated double bonds is relatively easy to achieve. Full hydrogenation to saturate the second
double bond is more difficult due to lower reactivity and stearic hindrance. Commercially available
hydrogenated rosin has varying degrees of hydrogenation but is generally not fully hydrogenated.
While hydrogenation significantly reduces the conjugated unsaturation in rosin and renders the
rosin more resistant to oxidation, it does not significantly alter the structure and nor does it not
affect the carboxylic acid functional group. Hydrogenation is often a useful “first step” and is used in
applications requiring lighter color or higher oxidative stability of the finished rosin derivative.

Phenol/Formaldehyde Addition

The phenol/formaldehyde addition is another important modification that can occur with rosin. This
modification has wide application in the printing ink industry. A representative structure is shown
below.

o
e
T
C
cooH H;
COOH
Abietic acid reacted with
phenol and farmaldehyde Dehydroabietic acid

Dehydrogenation/Disproportionation Isomerisation

This process is sometimes used reduce the conjugated double bonds in some resin acids, thereby
making the resulting disproportionated rosin less susceptible to oxidation. This process usually
involved some type of catalyst. The reaction takes places between two identical dienes where one is
hydrogenated and the other is dehydrogenated, thus altering the ratios from that of the original
rosin. Disproportionated rosin may contain more than 50 weight-% of dehydroabietic acid (see
structure figure).
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Justification for Grouping Rosin and Rosin Derivatives into Families

1. Rosin, hydrogenated rosin and their salts

Rosin is described in EINECS under 2 types: rosin (EINECS Nr 232-475-7/CASRN 8050-09-7) and
tall oil rosin (EINECS Nr 232-484-6/CASRN 8052-10-6). The GC-analyses of these types show that
the distribution of the rosin components is very comparable. For general purposes of chemical
inventory notifications, the similarity of the GC analyses is such that no toxicological differences
between the various types of rosin are expected. For this reason, the US EPA has decided in
1992 that the distinction between rosin and tall oil rosin should be ignored. TSCA contains only
one entry for rosin and tall oil rosin. Rosin and tall oil rosin are also listed in EINECS under
EINECS Nr 277-299-1/CASRN 73138-82-6 as “Resin-acids-and-Rosin-acids” and EINECS Nr 302-
657-1/CASRN 94114-23-5 as “Resin-acids-and-Rosin-acids,-tall-oil”.

T
i
COOH COOH

Abietic acid dehydroabietic acid

Rosin has 2 reactive sites: the carboxylic acid group and double bonds. In the hydrogenation
process the double bonds are removed and thus the reactivity related to double bonds. As a
matter of fact, hydrogenation is applied by industry to stabilise rosin against for example
oxidation. Therefore, industry is convinced that the toxicology of rosin can be regarded as the
worst case scenario for hydrogenated rosin. This is also the reasoning applied to the
comparison of rosin derivatives and hydrogenated rosin derivatives, where the derivatisation,
besides the reactant hydrogen, takes place with the same chemical. E.g., glycerol ester of rosin
would be the worst case scenario for the glycerol ester of hydrogenated rosin.

The CASRN of rosin includes catalytically disproportionated rosin. A disproportionation reaction
takes places between two identical dienes, leading to hydrogenation of one molecule and
dehydrogenation of the other. Disproportionated rosin may contain more than 50 weight-% of
dehydroabietic acid, an aromatic ring containing molecule (see figure below). Taking this into
account, it is doubtful that disproportionated rosin would pass the sameness test with rosin.
Question is whether it would be acceptable to cross read from rosin to disproportionated rosin.
The presence of an aromatic ring may trigger (eco) toxicologists to closer investigate whether
disproportionated rosin can be included in this family.

Rosin may react with itself at the double bonds in a [2+4]-Diels-Alder reaction to form a
molecule carrying the trivial names “rosin dimer” and “polymerised rosin”. In fact no
polymerisation reaction is involved and thus the trivial names are incorrect, but there is no
better name available. Rosin dimer is a Cy-terpene containing two double bonds and two
carboxylic acid groups. It is believed that rosin dimer and its salts also belong to this family. The

Version: 090209-1 Justification for grouping rosin and rosin derivatives into families for REACH H4R Consortium Page 9 of 25



H4= (Hydrocarbon Resins and Rosin Resins REACH) Consortium

dissociation constant of the carboxylic acid group is not believed to be influenced by the
extension of the molecule. Due to the size of the molecule, it is believed that rosin dimer is less
biologically available than rosin. Therefore, it is reasonable to expect that rosin dimer will be

less biologically active than rosin.

COOH

HOOC

Rosin dimer

Both the salts of monovalent cations (e.g. Na*, K*) and the salts of divalent cations (e.g. Ca**,
Mg, Zn*") are present in this family. Read-across between salts of divalent cations and their
starting resins will be done and confirmed by testing key end-points. Due to much higher water
solubility, the salts of monovalent cations will be treated separately for the ecotoxicological
part. As water solubility is not a key parameter for toxicity, toxicologists will investigate whether
the toxicological part can be read-across from the starting resins.
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Members of this family:

CASRN name

001740-19-8 [1.R-(1a,4aB,10aa)]-1,2,3,4,4a,9,1‘0,10'a—octa hydro-7-isopropyl-1,4a-
dimethylphenanthren-1-carboxylic acid
Rosin. A complex combination derived from wood, especially pine wood.
Composed primarily of resin acids and modified resin acids such as dimers

008050-09-7 . . . L .
and decarboxylated resin acids. Includes rosin stabilized by catalytic
disproportionation.
Tall oil rosin. A complex combination derived from tall oil. Composed

008052-10-6 primarily of tr.icycI‘ic monocarboxylic' acid‘s, mairTIY abietic and ‘
dehydroabietic acids. Includes tall-oil rosin stabilized by catalytic
disproportionation.

009007-13-0 | Resin acids and Rosin acids, calcium salts

009010-69-9 | Resin acids and Rosin acids, zinc salts

061790-50-9 | Resin acids and Rosin acids, potassium salts

061790-51-0 | Resin acids and Rosin acids, sodium salts

065997-05-9 | Rosin, oligomers

065997-06-0 | Rosin, hydrogenated

068334-35-0 | Resin acids and Rosin acids, calcium zinc salts

068648-50-0 | Rosin, dimers, calcium salts

068990-01-2 | Resin acids and Rosin acids, hydrogenated, potassium salts

068990-02-3 | Resin acids and Rosin acids, hydrogenated, sodium salts

070879-76-4 | Resin acids and rosin acids, calcium magnesium zinc salts

084776-85-2 | Resin acids and Rosin acids, tall-oil, potassium salts

085409-26-3 | Resin acids and Rosin acids, tall-oil, sodium salts
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