ChemSelect: Example Flame Retardants

Documentation of a case study by Balticfloc

.*‘X'ﬁ

| gy
P ";L:. ,

by

Zane Sérmauksa @;‘- ]
Balticfloc Ltd, Cesis Balticfloc

Antonia Reihlen,
Okopol, Hamburg

Dirk Bunke
Okoinstitut e.V., Freiburg

Editor:
German Environment Agency




-
T\

ChemSelect: Assessment of flame retardants in insulation materials

Table of content

1
2

3

4
5

INEFOAUCTION ..ttt sttt et et e bt e s bt e s it e sae e e bt et e e bt e bt e sbeesmeesanesnneens 3

Background information about the products........cccccueeiiiiiiiiiiiiiie e 3
2.1 Application area and functionality .......cooecuiei i 3
2.2 Details about the compared flame retardants products ..........ccccceeeecieeiecciee e, 3

F YT 0 =1 oL PP T PR PPRP 4
3.1 Lists of problematic SUDSTANCES ......cccuviiiiiiiiee ettt e e eate e e e 4
3.2 Physical-chemical Properties .......ueiiiciiiei i re e e e 4
3.3 HUM@N TOXICITY 1vvvtieeeiiiiiiiiiee ettt ettt et e s s sttt e e e e e s s s s aba b e e e e e e e s ssasbabaeeeesssnssnnsanaeeas 5
3.4 ENVIroNmMENtal tOXICILY .uoeiiiiiiei e e e e ree e st e e e s e e e s e naes 5
3.5 EXPOSUIE POTENTIAl ..eevieii ittt e et e e e e rate e e e e abe e e e e eabee e e e nreeeeennreas 7
3.6 Climate and 0ZONE IMPACES ....iiiiiiiiiee ettt e e e ete e e e ette e e eebaeeeeebaeeeeebeseeeensaneananes 8
3.7 RESOUICE CONSUMPTION...ciiiiiiiiiiiiiieieeeeeeeeeeeeeee e e e eeeeeeeeeeeeeeeeeeerereeerreeerareaerararaaeearerereeeneraeerernnnnes 8
3.8 Circularity POtENTIAl.....c.veeee e e e e e aaaee s 10
3.9 SUPPlEr reSPONSIDIITY .ocevveieetiee e e e e aree e e 10
.00 SUMIMIAIY ittt aan 11
3.11  Substitution POtENLIAl ..cceeee e e 12

Sustainability COMPATISON ......uuiiiiiie e e e e e e et e e e e e e e enbaae e e e e e e eeennreaneeas 12

CONCIUSIONS ...ttt ettt et e e bt e e s st e e s b e e e sm b e e sabeeebe e e sareeeseeesnreesareeesnneesaneean 14
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1 Introduction

ChemSelect is an online application that enables formulators and end users of chemicals to assess the sustainability of substances and mixtures. During its
development, ChemSelect was tested by various people on many substances and mixtures. This also included comparisons between two products or more
that are intended for the same use and differ in their composition. Some of these couples have been selected as examples. They are used in information
materials about ChemSelect and also as training material. We use these reports to describe the examples. In these examples, the experiences gained during
evaluating the example chemicals are also documented.

To understand the colour scheme: For each criterion, a colour and a number are assigned that indicate the degree of sustainability: -/ 5 not sustainable;
Green/1 = sustainable and yellow/3 = “in the middle”. If information is missing, the rating is -/4. If no entry has been made for a criterion, it is grey/-1.
If a criterion is not relevant for a substance or use (e.g. persistent for inorganic substances), a light blue/-2 is assigned. Details on the sustainability
indicators and the methodology for aggregating the sub-criteria into the main criteria can be found in the evaluation concept.

2 Background information about the products

2.1 Application area and functionality

The evaluated products are flame retardants for use in cellulose insulation materials. The flame retardants are mixed with cellulose (paper strips) at
Baltifloc, the company conducting the sustainability assessment. The so-treated insulation material is introduced into the buildings by professional users,
i.e. construction companies. During service life, the materials are enclosed, and no direct contact of consumers (inhabitants of the house) is possible. The
insulation materials (with the flame retardants) are disposed of, when the building is demolished or renovated. Up to now, no specific recovery and
recycling of these insulation materials is assumed to exist.

2.2 Details about the compared flame retardants products

Baltifloc aims to phase out the use of Boric Acid, the currently used flame retardant. Two alternatives are assessed: Magnesium Sulphate Heptahydrate and
a mixture of Potassium Carbonate and Quartz. In the following, only the comparison of Magnesium Sulphate Heptahydrate with Boric Acid is shown to keep
this illustration simple. In the sustainability comparison (c.f. Chapter 4), the mixture is included for a comprehensive overview, too.
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3 Assessment

3.1 Lists of problematic substances

Boric Acid Magnesium Sulphate Heptahydrate
@ Mentioned on problem substance lists @ Mentioned on problem substance lists
If marked, the substance was found on a list. The comparison was made automatically using the CAS number. If marked, the substance was found on a list. The comparison was made automafically using the CAS number.
+ REACH - Candidate List i Stockholm Convention, Persistent Organic Pollutants (POPs) ¢ ' Not found on any list by automafic comparison.
REACH - Candidate List i Stockholm Convention, Persistent Organic Pollutants (POPs)
Substances with high global warming potential i Montreal Protocol, Ozone-depleting substances (ODPs) i
Substances with high global warming potential i Monireal Profocol, Ozone-depleting substances (ODPs) i
¥ List of carcinogens, mutagens and reproductive toxicants { ¥ Lists: Substances that can damage the hormone system i
(CMR list) List of carcinegens, mutagens and reproductive toxicants i Lists: Substances that can damage the hormene sysiem i
Non-regulatory lists (CMR list)
¥ SIN list i Groups of structurally related substances & Non-requistory lists
SIN list i Groups of structurally related substances i

Resulting properties of the substance
The following checked properties result from the comparison with the problem substance lists.

PBT - persistent, bioaccumulative, toxic

vPvB - very persistent, very bioaccumulative
+ CMR - carcinogenic, mutagenic or toxic for reproduction
« EDC - hormonally active substances

Boric acid is included in the REACH candidate list and listed as potential EDC. This is the reason for Baltifloc to phase out its use. The Magnesium Sulphate
Heptahydrate is not included in any list of problematic substances

3.2 Physical-chemical properties

N Physico-chemical properties 1 Physico-chemical properties

@8 /.ot hazardous regarding PG properties @ '\t hazardous regarding FC properties

Neither of the two substances has got hazardous physical chemical properties.
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3.3 Human toxicity

Boric Acid Magnesium Sulphate Heptahydrate
5 Human toxicity [ Human toxicity
@ c-arcinogenic, mutagenic and reproductive toxic effects @ carcinogenic, mutagenic and reproductive toxic efiects
The substance is KMR on a list of problematic substances. @ Disruption of the hormonal system in humans
H360 - May damage fertility or the unborn chiid. @ Damage if in contact with skin and eyes
3 ) Disruption of the hormonal system in humans @ Furiher damage to human health
Substance is mentioned on the TEDX Colborn list
- Damage if in contact with skin and eyes 1 The assessment of the human toxicity is based on the hazard statements entered =t the baginning. @nbso;Further information can be taken inta
- Further damage to human health account in the assessment of harmful effects on the hormnonal system.
. Disruption of the hormonal system in humans
1 The assessment of the human toxicity is based on the hazard statements entered at the beginning. @nbsp;Further information can be taken into
account in the assessment of harmful effects on the hormonal system Disruption of the hormonal system " i
Disruption of the hormonal system in humans i The substanca's CAS number was compared to several lists (Sin list, TEDX-Celburn list, EU ED list) and the classification (H statements EUH380 and

. - EUH321) were checked. You can enter your assessment here with (further) evidence of hormonal effects using the list of the ECHA-ED axpert group at:
Disruption of the hormonal system ~ 2

As already evident from the criterion “List of problematic substances”, Boric acid is evaluated as red due to its reproductive toxicity and yellow due to its
inclusion on a list of substances with suspected or known ED properties. The alternative, magnesium Sulphate Heptahydrate has no classification for
human health. Baltifloc also did not find any indications of it being endocrine disrupting.

3.4 Environmental toxicity

In the evaluation of the environmental toxicity the criteria PBT/vPvB and PMT/vPvM are not relevant, because both substances are inorganic. In chemicals
risk assessment, of inorganic substances, persistence is not addressed as it is the inherent nature of elements and minerals to persist. Hence, the criteria
are bright blue for both substances and not considered in the further assessment. Likewise, long range transport is not evaluated for inorganic substances,
either.

Both substances are not toxic to the aquatic environment.

Due to the listing in the TEDX Colborn list, boric acid is evaluated yellow with regard to the endocrine disruption in the environment. As it is not a
regulatory but an indicative list, the evaluation is yellow and not red. The list entry cannot be overwritten by the fact that there was no evidence of
endocrine disruption found in the literature.
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3 Environmental toxicity
@ ~quatic toxicity
_2 | PET/PvE substances and long-distance transport
_2 | PMTiPvM substances

5 | Disruplions of the hormone system in the envirenment

'i The assessment of the environmental toxdcity is based on the hazard statements entered at the beginning. In addition, further information from
additional sources can be taken into account for various aspects.

This is an inorganic substance i
i This criterion is used to access the acute and chronic taxicity to aquatic organisms.
Relevant H statements No

A There i no classification for aguatic toxicity. Enter data from studies to assess the criterion.

[ ]
[ ]

P

Acute aquatic toxicity (LC50) [maf]

Chronic aquatic foxicity (NOEC or EC-10) [mg]
@ PETHPVE substances and long-distance transport

PBTiWPVB
PET properties are not relevant for inorganic substances.

Long-distance transport
Long-distance transport is not relevant for inorganic substances.

PMT/vPVM substances

’f This criterion assesses whether a substance can pose a risk to drinking water supphes due to its persistence (P), its mobility (M) in soil and its toxicity (T).
PMT properties are not relevant for inorganic substances.

bem in the environment

Disruptions of the hormon:

'f This indicator shows whether 3 substance can disrupt the harmone system of o
431, the candidate list, the SIN list, the Tedx-Colborn list and the EU ED lisis.

in the environment Automatic evaluation of H phrases 430 and

¥ Substance is mentioned on the TEDX Colborn list

Endocrine disrupfing properties of the
substance

Mo evidence of endocrine activity w 1

ChemSelect: Assessment of flame retardants in insulation materials

Magnesium Sulphate Heptahydrate -

[ ] Environmental toxicity

@ :qusatic toxicity
_» | PETWPvEB substances and long-distance transport
_2 | PMTAPVM substances

@ Disruptions of the hormene system in the environment

'i The assessment of the environmental todcty is based on the hazard statements entered at the beginning. In addition. further information from
additional sources can be taken into account for various aspects.

This is an inorganic substance i
() Aquatic toxicity
'i This criterion is used to access the acute and chronic toxicity to aguatic organisms.

Relevant H statements Mo

A There is no classification for aquatic toxicity. Enter data from studies to assess the criterion.
[ | i
[ ] i

Acute aquatic toxicity (LC50) [magi]

Chronic aquatic toxicity (NOEC or EC10) [mg/]

PBTiVPVB

PET properties are not rel t for inorg; b ICes.
Long-distance transport

Long-distance transport is notr fori i
PMT/vPvM substances

'f This criterion assesses whether 3 substance can pose a risk to drinking water supples due to its persistence (P), its mobility (M) in soil and its tocicity (

are not rel it for i ic subst

PMT properti

tem in the environment

ruptions of the hormone s

’i This indicator shows whether 3 substance can disrupt the hormone system of organisms in the environment. Automatic evaluation of H phrases 430 and
431, the candidate list, the SIM list, the Tedx-Celborn list and the EU ED lists.

Endocrine disrupting properties of the Mo evidence of endocrine activity -~ i

substance

Baltifloc entered for Boric acid that they do not have any evidence of endocrine activity. However, as the substance is listed, this does not overwrite the

yellow evaluation based on the listing.
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3.5 Exposure potential

Boric Acid Magnesium Sulphate Heptahydrate
D) Exposure potential for workers 3 Exposure potential for workers
[} Exposure potential for consumers [ ] Exposure potential for consumers
[ Exposure potential for the environment D! Exposure potential for the environment

1 Even if the exposure potentials are yellow or green here, there may be situations with a very high exposure potential (red). Please, check the
detailed results using the tab "evaluation”.

1 Even if the exposure potentials are yellow or green here, there may be situations with a very high exposure potential (red). Please, check the
detailed results using the tab "evaluation”

I Scenario ” Application quantities ” Parameter ” Evaluation ] l Scenario ] ’ Application quantities “ Parameter ” Evaluation l
Resrs _____________ Jgrews |
Life cycle Formulation Application Processing Product | Use Product Waste treatment Life cycle Formulation Application Processing Product | Use Product Waste treatment

Target Target

Worker / Dermal 32 33 33 Worker / Dermal 48 67 13 67 I
Worker / Inhalative Worker / Inhalative 80 67 2 10
Consumer / Dermal Consumer / Dermal 0 4

Consumer / Inhalative Consumer / Inhalative 0 1

Consumer / Orally Consumer / Orally 0 4

Environment / Water Environment / Water 40 27 13 40
Environment / Air 0 2 2 4 6 Environment / Air 0 2 2 4 6
Environment / Soil 0 2 6 4 6 Environment / Soil 0 2 6 4 6

Both substances are applied in the same “use scenario”. They are mixed with the main insulation materials (“Application”), included in the houses
(“Processing Product”), remain in the houses (“use product”) and become waste at the end of the service-life. Hence, the way of application does not differ.
The main difference between the two are the uses concentrations, where Magnesium Sulphate Heptahydrate in the ready-to-use insulation material is
higher. This leads to higher exposure potentials for workers via dermal and inhalation exposure during the production of the insulation material as well as
its introduction into the housing and the waste treatment stage. Therefore, it is evaluated red in some instances, where it is only yellow for the boric acid.

Please note that the concentration ranges are fixed. Magnesium Sulphate Heptahydrate “just” crossed the border to the higher category in the evaluation;
the actual difference is not so large. Hence, as the evaluation only allows discrete steps, the difference in exposure potential appears greater than it actually
is.
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3.6 Climate and ozone impacts

Boric Acid Magnesium Sulphate Heptahydrate
G Climate and ozone (D) Climate and ozone

@ intrinsic global warming potential
@ co2 emissions during production
- Ozone-depleting effect

@ Intrinsic global warming potential
@ cO2 emissions during production

@ Ozone-depleting effect

Intrinsic global warming potential Intrinsic global warming potential

A The substance is a solid. Therefore, the global warming potential is considered harmless. A The substance is a solid. Therefore, the global warming potential is considered harmless.

CO2 emissions during production CO2 emissions during production

1 Please enter the value for CO2 emissions during production here and select the appropriate area from the options below. The assessment will be carried 1: Please enter the value for CO2 emissions during production here and select the appropriate area from the options below. The assessment will be carried
out according to your selection from the options. For a number of substances you find figures in the selection list out according to your selection from the options. For a number of substances you find figures in the selection list.

Greenhouse gas emissions [kg CO2 equivalents/kg substance] 0,98 i Greenhouse gas emissions [kg CO2 equivalents/kg substance] 0,18 1
Please select the range for aggregated greenhouse gas emissions as < 1 kg CO2-equivalent/kg substance v Please select the range for aggregated greenhouse gas emissions as =1 kg CO2-equivalent’kg substance v
kg CO2 equivalents/kg substance

kg CO2 equivalents/kg substance
Show comparison list

Show comparison list

Ozone-depleting effect Ozone-depleting effect

A The substance is a solid. Therefore, the ozene-depletion effect is considered harmless. A The substance is a solid. Therefore, the ozane-depletion effect is considered harmless.

Both substances are inorganic and not very complex. Their exploration is rather “low effort”, i.e. the CO2 emissions during their production are relatively

low. As both substances are solids, they are evaluated as green regarding their intrinsic greenhouse gas potential and their potential to deplete the ozone
layer.

3.7 Resource consumption

For both substances (or very similar substances) Life Cycle Assessments are available, indicating the energy and water consumption during production.
The values are included in ChemSelect and the relating ranges are selected from the picklist.

It is unknown whether the extraction of minerals and ores as well as the refinement to obtain the two substances is related to problematic social or

ecological consequences. Therefore, the question about raw material consumption is partly answered with “no information”, yielding a pink evaluation for
this sub-criterion.



3 Resource consumption
3 ) Enargy consumption
@l waler corsumpbon

4 ) Corsumpon ol rae mabcrials

@l Energy consumplion

Plisase anlis th enerngy consumplion for the procucion of 1 kg of subsiance here. Seled ha aporopriale ams from e oplons bolow. Th evalsaton
b barsiat o yor selection of oplions. For a number of substanoes wod find Sgunes in the saiaction [t

Energy cansumplion far the production of 1 kg of substance 10 - 100 M&kg subi

Energy cansumplion [MNkg material]

subskanoes you fnd fgunes in

Wtar consumplion linesfig subslanca|

Wakar consumplion for tha productian of 1 kg of subslance

[ smaller 5 lines § gy substancs - ]

Show comparison kst Water consamplion’

@ Consumnpion of raw materials

Wi SSEESSETG Y T

FELITDERon
5 (e.g. metals). Bolh grouss
rfnmmalion abouk e

distinction is first mace bebwien rerdrsahio raw makenals (.. slarch] and non-renessnibes e
ae shatials can have probiamalic impacts on peopks and ha andonmant. | B harefons impofant i hava
oigin of the raw malirias

O [t edited)

O Tha subsiarce is mads from RENMEWABLE raw mabarials

° Tha subsiarce s macs from NON-RENEWABLE raw maleriaks
() Thaz substarce bs @ product of petrokeum of nalural gas

Hon-rangwable resoUrces
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Magnesium Sulph

SR 2 it CRE
3 Resource consumption
@ Erangy consumphbion
@ “valor corsumpiion

4 ) Corsumplion of re materials

() Enesgy consumplion

Plisase enlos this eneigy consumption for the produclon
e et o o Secdation: of oplicdns. For a

of 1 of subsiance hene. Seied he appropriale ams fom e oplions below. Tha e
ances ou find fgunes in the saias

smaler 10 MJ

Energy cansumplion [MXNkg mabarial]

Energy cansumption far the production of 1 kg of subslance

Show comparison kst 'E Ty o S phion’

Ploase onlor hia water consumilion o the prod
i Ersetac] oo o Sedaction of options. For a rumbes of

inafance e, Solec tha apoaogr
subskances you find fgunes in tha saioction

smaller & lbnes § gy subsianca -

Wizhar consumplion [liresfiy subslance]
Wizfar consumplion for tha productian of 1 kg of subsiance

Show comparison kst ‘water ponsumiplion’

@ ConsumpSon of raw materials

Wi REsessing ey malial mrsumption, & distinetion is first made between endeebia raw malerals 2. sla 2 Mn-Fanesalbe: Gl
ehirials (eg mekals]. Bolh groups aferials car hasee probiemabic impacts on peopks and T amdonment. | B harefions important i hawve
0 At B oigin of the aw maloriss

il ™

O ot edited)

D Tha substarca is mads foam REMEWABLE raw matarials

n The substance is mads from NOMN-REMEWABLE raw malerialks
(D) Tha subsfance is & product of petroieum or natural gas

Hon-ranewable resources

Arswaring all of The kery Quesions ahowe Mouines assesements by the usar. The answers Tor one and e same matarial may vany Tom oouniny b
country.

Ara tham probkemalic socid and ecological consaguRnoes of roa materal eodrs

[ s irdtor i

Shirw COMpariso

5 it @ orioal rve material whosa availabdity s guesionabla in te ong lerm?

[ Trez rasw rralenial s not @ criboal rane maleria

Show comparison kst of criical raw maierials

Arswaring all of the ey o
countny.

e FRCLINGS SSSeSaminis by i user Thi answers for on

i and T

maberial

 vary from counkry o

Ara then problemalic social and ecniogical consauances of roe matadal eoxdracs

5 it & oriical rae material whose availabdity s quesionabl in the ong lem?

[ Tz raw rralmnial is mol oribeal rare Maled i - ]

Show COMpar




3.8 Circularity potential

Boric Acid

method

Calculation by avers;

= Circularity

@D Fotential for recovery

@ Fotential to contaminate secondary materials

Use scenario

1 If you want to evaluate a different type of application, change the use scenario in the “Exposure potential” area (navigation on the left) or create a new one
in the “use scenarios” area (navigation on the top) and then select it in the “Exposure potential” area.

Flame retardant additive in insulation material

Assessment of chemicals incorporated into/on materials or products

In which material is the substance / mixture used?

ChemSelect: Assessment of flame retardants in insulation materials

Magnesium Sulphate Heptahydrate

3 Circularity
@8 Potential for recovery

@ Foieniial to contaminate secondary materials

Use scenario

'i f you want to evaluate a different type of application, change the use scenaric in the "Exposure potential” area (navigation on the lefi) or create a new
one in tha “use seenarios” 2re3 (navigation on the top) and then select it in the "Exposure potential” area.

Flame retardant additive in insulation material

Assessment of chemicals incorporated into/on materials or products

In which material is the substance / mixiure used?

Paper v 7 Paper ~ i
Paper Paper
Please select the most appropriate group of substances (see help) Please select the most appropriate group of substances (see help)
Inorganic substance A 7 Inorganic substance e T

The circularity potential is the same for both substances as they are applied in the same manner.

3.9 Supplier responsibility

ralculation by awerage method

3 Supplier’s responsibility
@ T:zking responsibility for workers
@ T:king respensibility for the environment

4 | Taking responsibility for the social environment

Magnesium Sulphate Heptahydrate

3 Supplier's responsibility
@ T=king responsibility for workers
@ Taking responsibility for the environment

3 | Taking responsibility for the social environment

Information about the social responsibility of the supplier of boric acid is missing (pink), while of the magnesium sulphate heptahydrate supplier it is

known that his social responsibility is medium (yellow).

10
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3.10 Summary

Boric Acid

Magnesium
sulphate
heptahydrate

ChemSelect: Assessment of flame retardants in insulation materials

Aggregated presentation of substance evaluation X

1 If criteria have not yet been worked on (colour grey), they are either evaluated as "realistic worst case - information need!" (colour pink) in this summary or you are asked to work on the
criterion in order to enable the evaluation.

@ Aspect: Particular concern

Mentioned on problem substance lists

Aspect: Indication of risks for health and environment

An exposure scenario for this substance is available

- Workplace The substance has properties that are of particuiar concern. Even if only low levels of exposure are to be expected
over the lifetime of the substance, the high level of concem means that there is a high risk potential

@ consumer The substance Nas properties that are of particuiar concern. Even If only Iow IeVels of exposure are to be expected
over the lifetime of the substance, the high level of concern means that there is a high risk potential.

- Environment The substance is rated “yellow” for at least one hazard category. No high ievels of exposure occur during tne life

cycle. This results in a low risk potential.

3 | Aspect: Life cycle impacts

Consideration of climate and ozone depletion, resource consumption and circularity.

Aggregated presentation of substance evaluation X

i If criteria have not yet been worked on (colour grey), they are either evaluated as "realistic worst case - information need!" (colour pink) in this summary or you are asked fo work on the
criterion in order to enable the evaluation.

@ Aspect: Particular concern

Mentioned on problem substance lists

Aspect: Indication of risks for health and environment

An exposure scenario for this substance is available

- Workplace According to current knowledge, the subst: is not considered dangerous. During the iife cycle, at least one
situation oceurs in which meaium exposure is to be expected. Due to the Iack of toxicity, the risk potential is Jow.

@ consumer According to current knowledge, the substance is not considered dangerous. No relevant exposure is to be
expected during the life cycle. Therefore, the risk potential is very low.

@ cnvironment According to current knowledge, the substance is not considered dangerous. No relevant exposure is to be

expected during the life cycle. Therefore, the risk potential is very low.

3 | Aspect: Life cycle impacts

Caonsideration of climate and ozone depletion, resource ¢ ion and circularity.

11
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In the evaluation summary it is evident that the use of magnesium sulphate heptahydrate instead of boric acid is a significant improvement in
sustainability. Although the exposure potential was higher for magnesium sulphate heptahydrate due to the absence of known hazards the risk indication
results in a green evaluation. For boric acid the risk indication is rated red due to the properties of very high concern for humans.

3.11 Substitution potential

Boric Acid Not needed

Calculation by a\ ethod
The evaluation has shown that the substance is not sustainable in key aspects. The following questions are intended to assess whether it is
more likely that there are already less problematic alternatives (assessment green), i.e. whether substitution might be relatively easy and

quick, or whether the replacement could be more complex, difficult and time-consuming (assessment red).

@ FPotential for substitution

Please state your role
() (not edited) (O) Formulators of mixtures © Users of substances and/or mixtures

For what case would you like to evaluate the Potential to replace the substance as such v i
substitution potential?

1-REPLACEMENT OF THE SUBSTANCE IN THE END USE

@ Availability of better alternatives?

Are alternatives available for the chemical [ Rather yes, there are various references to better alternatives for the use v ] i

The substitution potential of magnesium sulphate heptahydrate is not evaluated as no red result is displayed in the summary. It can be used as a
replacement for boric acid and therefore, the assessment of the substitution potential of boric acid is green, i.e. alternatives are available.

4 Sustainability comparison

In the sustainability comparison, two alternatives are compared to the boric acid. The second alternative is a mixture consisting of potassium carbonate
and quartz, i.e. a mixture of solid, inorganic substances.

ChemSelect allows comparing substances with substances and mixtures with mixtures. A comparison of a substances with a mixture is technically not
possible, yet. Therefore, Baltifloc entered boric acid and magnesium sulphate heptahydrate as “100% - mixtures” and could then compare the two

alternatives.

Based on the hazardous properties, it is obvious that both alternatives are better than boric acid. The mixture (pureRed) performs slightly worse in human
toxicity than magnesium sulphate heptahydrate due to acute effects on eyes and skin, as well as a classification as toxic to organs.

12
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Mizture Magnesium Sulphate Heptahydrate Boric Acid PureRED
:_’n;hlern substance  [JI Rank 1 Bl Rank 3 Bl Rank 2
151
Phys. chem. B Rank 1 Il Rank 1 Il Rank 1
properties
Human toxicity I Rank 1 I Rank 2 I Rank 3
CMR Il Rank 1 [l Rank 3 [l Rank 2
Endocrine ) Rank 1 3| Rank 3 ] Rank 2
Skin/Eye Wl Rank 1 Il Rank 1 2 Rank 2
Other damage I Rank 1 l Rank 1 3| Rank 2
Environmental B Rank 1 3 | Rank 3 I Ran 2
touicity
Aquatic Tox W Rank 1 ] Rank 1 i Rank 1
PETWPYE +Remete [ Rank 2 Il Rank 1 Il Rank 2
PMTAPM ) Rank 2 ] Rank 1 ] Rank 3
Endocrine Wl Rank 1 3 Rank 3 ] Rank 2
Exposure potentialin 3 Rank 3 Il Rank 1 2 Rank 2
workplaces
Derma 2 Rank 3 [l Rank 1 a | Rank 2
inhalation 3 Rank 3 Il Rank 1 [ Rank 2
Exposurz potential [ Rank 2 Il Rank 1 Il Rank 2
COonsumers
Derms Il Rank 2 Il Rank 1 [l Rank 2
inhalation .F{ank 2 .Rank 1 .Rank 2
Crally Wl Rank 2 W Rank 1 W Rank 2
Exposure potential [N Rank 2 Il Rank 2 Il Rank 1
environment
Water Il Rank 2 [l Rank 2 Il Rank
Air ) Rank - W Rank 1 W Rank 1
Zail Il Rank 1 Il Rank 1 [l Rank 1
Climate and ozone - Rank 1 -Rank 1 3 Rank 2
Global warming [l Rank 1 [l Rank 1 Wl Rank 2
potential
CO2 emissions . Rank 1 . Rank 1 .
Ozone depletion . Rank 1 . Rank 1 . Rank 2
Resource 3 Rank 1 3 Rank 2 ||
consumption
Energy [l Rank 3 Rank 2 [ |
Wter [l Rank 1 Il Rank 1 [ |
Raw materials 4 Rank 1 4 Rank 1 .
Circularity 3 Rank 1 3 Rank 1 3 Rank 1
Recovery B rank 2 B Rank 2 B Rank 1
Pollution W Rank 1 W Rank 1 W Rank 2
Supplier’s 3 Rank 1 3 Rank 2 3 Rank 2
responsibility
Worker Il Rank 1 Il Rark 1 H Rank 1
Environment . Rank 1 .Rank 1 . Rank 1
Social environment 3 Rank 1 4 Rank 2 4 Rank 2

The differences in the exposure potential are due to the different concentrations of the flame
retardants in the final insulation material as well as differences in water solubility.

The PureRed mixture lacks information about lifecycle impacts, while this is available for the
other two chemicals. No ranks are assigned to criteria which have not been assessed (grey).

As information on “climate and ozone” has been entered (due to all being inorganic solids, both
GWP and ODP are green), here the colour is pink. For resource consumption, no information is
entered, therefore, the criterion is not included in the assessment.
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ChemSelect: Assessment of flame retardants in insulation materials

5 Conclusions

The evaluation clearly shows that both alternatives are better than the use of boric acid. The
magnesium sulphate heptahydrate is the best option also with regard to the level of certainty
about lifecycle impacts. As a next step, the further information could be sought for the life cycle
impacts and/or the exposure situations could be further assessed. However, as both options
appear to be possible, it is advisable to test both alternatives in practice, in order to also include
performance information in the final decision making.
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