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Abstract: Substance identification is the first step in implementing chemical legislation, such that subsequent
hazard and risk assessments can be accurately followed. Based on the web page and related guidance documents
of the European Chemicals Agency and available consortia information, the procedure for substance
identification carried out in Registration, Evaluation, Authorization and Restriction of Chemicals (REACH)
is surveyed. In this study, the importance of substance identification and substance sameness check, as well
as the necessity of generating a substance identity profile (SIP) are considered. In addition, the SIPs of several
substance types are presented, which focused on information utilization in the instrumental analysis results
and organization of information to generate the SIP. Analytical science can contribute to the accurate and
effective implementation of chemical regulation at the starting stage of substance identification. However,
understanding of the regulation and consequent final wrap-up of analytical results as a SIP should be followed
for communication among registrants in Substance Information Exchange Forum (SIEF) as well as with
related authorities.
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Fig. 1. Completion of REACH registration and current
status of K-REACH.
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E2 39 =2l (Substance Identification (Identity)
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products
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Fig. 2. Three major substance types in REACH.
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Fig. 3. Typical chromatograms of three major substance types in REACH (Chromatograms are modified from the reference
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Fig. 4. Examples of UVCB substances®'
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(b)Hydrocarbon solvents :

o linear, branched cyclic alkanes and aromatics

o carbon chain length distribution: C5~C20
combination of various process steps :
distillation of the feedstocks
hydrodesulphurisation
mild or heavy hydrogenation, finally distillation
and stripping of the light compounds

Petrochemical feedstocks

Table 1. Tllustrative example of descriptors for identification of hydrocarbon solvents®

Procedure

1. Analyse substance

2. Group constituents based on carbon number and hydrocarbon classes
3. For each carbon number and hydrocarbon classes, establish the maximum concentration (% w/w)

C8 = 1% w/w max
C9=10% w/w max
C10 = 40% w/w max
C11 = 42% wiw max
C12= 6% w/w max
C13 = 1% w/w max

n-alkanes = 25% w/w max
branched alkanes = 25% w/w max
cycloalkanes = 49.6% w/w max
aromatics = 0.4% w/w max

4. Establish the name based on the rules

Carbon number descriptor

Chemical character descriptor

Hydrocarbon structure descriptor

All the carbon numbers present at concentrations >10 % and <80 % in the substance.
All the hydrocarbon classes present at concentrations >10 % and <80 %, and indicates the aromatic content <2 %.
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Table 2. Information requirements for identification of the substance in REACH**

Sections Information requirements
in Annex VI 4
2. Identification of the substance
2.1. Name or other identifier of each substance
2.1.1. Name(s) in the [IUPAC nomenclatureor other international chemical name(s)
2.1.2. Other name (usual name, trade name, abbreviation)
2.1.3. EINECS or ELINCs number (if available and appropriate)
2.14. CAS name or CAS number (if available)
2.1.5. Other identity code (if available)
2.2. Information related to molecular and structure
2.2.1. Molecular and structural formula (including Smiles notation (if available)
2.2.2. Information on optical activity and typical ratio of (stereo) isomers (if applicable and appropriate)
2.23. Molecular weight or molecular weight range
2.3. Composition of each substance
2.3.1. Degree of purity (%)
2.3.2. Nature of impurities, including isomers and by-products
2.33. Percentage of (significant) main impurities (%)
2.34. Nature and order of magnitude (...ppm. ...%) of any additives (e.g. stabilising agents or inhibitors)
2.3.5. Spectral data (ultra-violet, infra-red, neclear magnetic resonance or mass spectrum)
2.3.6. High-prressure liquid chromatogram, gas chromatogram
237 Description of the analytical methods or the approproate bibliographical references for the identification

of the substance, where appropriate, impurities and additives.

4) A2 TdF = A} (numerical identifier)
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Table 3. List of hazard classes and categories with concentration limits***'

Concentration limit
Hazard class and category

(%)
Toxicity class and category
Acute toxicity (Category 1, 2 and 3) >0.1
Acute toxicity (Category 4) >1
Skin corrosion/irritation (Category 1, Sub-categories 1A, 1B, 1C and Category 2) >1
Serious damage to eyes/eye irritation (Category 1 and 2) >1
Respiratory/skin sensitisation >0.1
Germ cell mutagenicity (Category 1A and 1B) >0.1
Germ cell mutagenicity (Category 2) >1
Carcinogenicity (Category 1A, 1B and 2) >0.1
Reproductive toxicity (Category 1A, 1B, 2 and category for effects on or via lactation) >0.1
Specific target organ toxicity (STOT) — single exposure (Category 1 and 2) >1
Specific target organ toxicity (STOT) — repeated exposure (Category 1 and 2) >1
Aspiration hazard (Category 1) >1
Eco-toxicity class and category
Hazardous to the aquatic environment — Acute (Category 1) >0.1
Hazardous to the aquatic environment — Chronic (Category 1) >0.1
Hazardous to the aquatic environment — Chronic (Category 2, 3 and 4) >1
Hazardous for the ozone layer >0.1

E29 3RS FaskA] gaxe 229 524 2 SIEFAA &% =3¢ sl A gt SIP= A
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Substance Identity Profile
of SIEF

Substance Z

SIP as a scientific communication tool
in a SIEF
to facilitate the agreement of
substance sameness

AZIA} 12 Az 2SS

Fig. 5. A diagram explaining the role of Substance Identity

Profile (SIP).
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Legal Entity (LE) 1 manufactures
“A" in following purities:

*+80% A, 5% B, 10% D

*+85% A, 2.5% B, 2.5% C, 10% D
*95% A, 5% D

*85% A, 15% B

*99.9% A, 0.01% B/C/D

* 85% A, 2.5% B, 2.5% C, 10% D

Legal Entity (LE) 2 manufactures
“A" in following purities:

*80% A, 5% E 5% F, 10% G
*95% A, 5% G
*+85% A, 15% G

Legal Entity (LE) 3 manufactures
“A" in following purities:

*80% A, 10% C, 5% B
*85% A, 5% B, 5% C,5%F
*85% A, 15% C

A > 80%(w/w) in all compositions

— Can be defined as well-defined mono-constituent substance with the identity “A”

Substance name & other identifiers
determined by LE 1: “A”

LE compositional information
80-100% A
0-15% B
0-5% C
0-10% D

Substance name & other identifiers
determined by LE 2: “A”

LE compositional information
80-100% A
0-15% G
0-5% E
0-5% F

Substance name & other identifiers
determined by LE 3: “A”

LE compositional information
80-100% A
0-15% C
0-5% B
0-5% F

Determining and fulfilling join

All LEs who have identified their substances as “A” compile their
LE compositional information and agree on the of compositional
information of the substance identity joint registration

t submission obligations

E 1 compositional

E 2 compositional

information: information: information:

80-100% A 80-100% A 80-100% A
0-15% B 0-15% G 0-15% C
0-5% C 0-5%E 0-5% B
0-10% D 0-10%F 0-10%F

E 3 compositional

Substance identity profile

SIP

agreed by all registrants for the
substance identity for registration

Name & other identifiers”A”
Substance compositional information:

80-100% A
0-15% B
0-15% C

Fig. 6. Systematic flowchart for generating Substance Identity Profile of substance A.°
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Table 4. Registration status of the selected substances in REAC

H35.37,38

Name /Cas No. Registration ~ Submission Total tonnage band Registrants/Suppliers
type type (tons/year)
4,4'-Sulphonyldiphenol . .. 12 incl. BASF SE, Lanxess Deutschland
/ 80-09-1 Full Joint submission 10,000 — 100,000 GmbH, ete.

. . . .. 190 incl. 3M Deutschland GmbH, KTR
Zinc oxide/1314-13-2 Full Joint submission 100,000 — 1,000,000 Europe GmbH, Lubrizol France SAS, efc.
Fatty acids, C14-18 and 15 including Baerlocher Italia SPA, Intertek
C16-18-unsatd., zinc salts / Full Joint submission >10,000 Deutschland GmbH, KTR Europe GmbH,
67701-12-6 etc.

A TS Zn AR S S50 E AyEd o) zinc saltsE A€ 510y (Table 4) ECHA S o| x| ¥

23 7t} Zine REACH Consortium-& REACH ©] 6§ e B el HE-S ARk

< 93l International Zinc Association (IZA)e] = Bisphenol S (4,4'-sulphonyldiphenol)= BASF & 1

i ] 2007 7€ 194 HAEJY £H @ H10344 S=217F 10,000 ~ 100,000 2] EFo =z %%’3:

Fa A=A, 18 FYA 2 F9A o 7 A @ g EZ ot} Bisphenol S Bisphenol A2 thA &
O

AEZ FAHEJAL (&F 150 71 legal entities, 64 7 F])
d 2 FHolAF) = 3]Yel 43t Zine Consortiume
20-25 5= A F(registration dossiers)] Z 23 (7S
AAdslal 8L HloE] 7] £ (data gap analyses)
E F3lsle] 2B E WA S FFeE AP A B IIA
(Chemical Safety Report)= "} 3] SIEFS] secretariat
oﬂzg-_g:_ _/,:zsg 3}031:} Pre-SIEF ﬁ—io o= ;—qg 1:1—1:1—6]—
Y= Pre-SIEF A5 4 7]dell B &
< Wrtste], Ede] 244 et AHAFTEAE F
o] SIEFE Z243AY, sdax ede 2ol dsliA

6'\1.‘ =
= sub-SIEF =2 ¥k SIEFY] A4S 4&3] stes

=
o

sk Zololth, B4 metal) (I, HH, F), 33

E-(compounds), % %7 (transported intermediates)<]

Al ERE Ure] 2759 =4l tal 1678 At
E 5EA(lead registrant)E Tl &7 &4 F(lead
dossien S mHE I =T, o] AFdE FESEA7}
7 S ARE 5 2 S AR S Syl A
Zoe2 23ty A=A U HHYEA e
sty 93 4A3 dolgE Egsjor AkS A
Al ARE 3do] ofyolx TR

(LOA, Letters of Access)2] W22

=
S5

REACH 55& vzl £3 FoA 7] & 77 &
& Ad & (mono-constituent)¥} UVCB &% = Bisphenol
S, Zinc oxide 3 Fatty acids, C14-18 and C16-18-unsatd.,
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AR AMEE I Yo, b g2 £ O] EU A
7+ E3Fo] 100,000 ~ 1,000,000 = 2 A =}e] <F 10
w7} " t}336 Zine oxide= Norzinco GmbH7} th %
525 2ol 190 5=471 100,000 &= ~ 1,000,000 =
o] EFo T e 5= (full registration) &= F%
A &3} thY Fatty acids, C14-18 and C16-18-unsatd.,
zinc salts= 15 55271 10,000 & olde] EFo=
IESE2S g BEAo|} B

Bisphenol S& 12 55
Molal s AL % =
AtKTable 5).3

Zinc Salts of Fatty Acids 71 &A]g-o A= Fatty
acids, C14-18 and C16-18-unsatd., zinc salts®] &2
07 5E3e= 9 55219 834 52 A (sameness)

o

A4 wEh 34 YRS @

2le 93l pre-SIEF surveys 3 vl S SIPS
A2 T (Table 6), ZF SEAE o] E FZ3le] A

Al EA7E A= SIEFe] AlEslsitt. o] =22 UVCB
% 7P % E& (substance of variable composition)l]
o, A 49 S 98 2ol AlEste AR
vlETH AMEE A EW Fig 73 Z2ThY oA Az}
E AA A8 TEA A BE AwS HF o
P2 FEIAEA= ECHA FH oA ZHE AT ==
FEE 7hEslE o L °lE Table 77V B2 4
S 523 5249 A75E ) D Table 82 A
Y B ATHS 274 1A Aol d2A AxE E

Ho| FTEEL T 4 Y ZEAHQ o] fE oY

2 o E3o] ZA)3te] UVCB
FE 2 273l SEIEF Hol JA, B3 FF 5
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Table 5. Substance identification part of bisphenol S registered in REACH™

(a) Identification

Name 4,4'-Sulphonyldiphenol OH
EC number 201-250-5
CAS number 80-09-1
Molecular formula C,H,0048
IUPAC name 4-(4-hydroxybenzenesulfonyl)phenol

(b) Compositions

Type of substance ~ Origin : organic

— Composition : mono-constituent substance

State Form

Solid : bulk, Solid : particulate/powder

EC name

EC number

CAS number
Molecular formula
IUPAC name

Constituent 1*

4,4'-Sulphonyldiphenol

201-250-5

80-09-1

Ci2H19048
4-(4-hydroxybenzenesulfonyl)phenol

*All registrants registered their substance as one constituent.

Table 6. Substance identity profile of fatty acids, C14-18 and C16-18-unsatd., zinc salts used in its SIEF at the initial stage for guiding

the sameness of co-registrants’ substances®

EC name Fatty acids, C14-18 and C16-18-unsatd., zinc salts

EC number 266-936-9

CAS number 67701-12-6

Substance type UVCB substance

Constituents Properties EC No. Concentration range, % (W/w)

Zinc dimyristate Cl4 240-369-7 0-10

Zinc dipalmitate Cle6 225-652-5 5-50

Zinc (Z)-hexadec-9-enoate Cle' 266-772-8 0-10

Zinc distearate C18 209-151-9 0-30

Zinc dioleate C18' 209-154-5 20-50

Zinc dilinoleate C1g" 235-870-2 3-45

alpha-Linolenic Acid, Zinc Salt c1g" 0-5

Water 0-1
Ash content* 12-14
Zinc content™® 9-11

*These properties were provided to co-registrants together with the information of constituents.

C18:1(cis)

Abundance

C18:1(trans)| C18:2

c12 c14 c18

S M7 — - v l i, -
2500 2000 08.00 40 00 4500 £0.00

Time (min)
Fig. 7. GC-MS Chromatogram of fatty acids, C14-18 and
C16-18-unsatd., zinc salts after methyl esterification
according to the reference method [40].

Zn0O SIEFlA s =d& ¥4 4
fiers) S Tuble 99+ 730] AFE3 Y, AR
constituent, origin: inorganic)Z 215}t A&l w}
A T2 TR BH3I AL, Table 9(b) 1 ~59)
ol F 4 BAQl Znost 7+ 7ol wet ZnO7t
TR BeES sk

¢ Zinc oxide standard
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Table 7. Substance identification part of fatty acids, C14-18 and C16-18-unsatd., zinc salts registered in REACH*®
(a) Identification
EC name Fatty acids, C14-18 and C16-18-unsatd., zinc salts
EC number 266-936-9
CAS number 67701-12-6
Zn(C14H2802)2 for C14, Zn(C16H3102)2 for C16 Zn(C15H2902)2 for Clé', Zn(C18H3502)2 for C1 8,
Molecular f 1
olecuiar Iommuld 7 (€ gH3505), for C18', Zn(CigHs 0), for C18", Zn(CygHagOs)s for C18"
IUPAC name Fatty acids, C14-18 and C16-18-unsatd., zinc salts
(b) Compositions
— Composition : UVCB
Type of substance — Origin : other, salt of fatty acids
State form Solid : bulk
Constituent 1 Fatty acids
EC name Zinc dimyristate ).
Constituent 2 EC number 240-369-7 n o0.00C
O“SC‘ I‘f“ CAS number 16260-27-8 N
( ) Molecular formula Zn(Cy4Ha50,), :
IUPAC name Zinc ditetradecanoate Bu: Butyl g, Bu
EC name Zinc dipalmitate
EC number 225-652-5 -
. 2+ “00C-,
C"“Sg;‘;em 3 CAS number 4991-47-3 2 o
(C16) Molecular formula Zn(C¢H310,)2 ) BB:
IUPAC name Zinc dihexadecanoate
EC name Zinc (Z)-hexadec-9-enoate
Consti 4 EC number 266-772-8 2t
M CAS number 67627-66-1 -00c" " Bu
( ) Molecular formula Zn(C14H290,), - e
IUPAC name Zinc dihexadec-9-enoate 0oL Bu
EC name Zinc distearate
. EC number 209-151-9
CO“(Sgtl‘gm > CAS number 557-05-1 , 00C A Bu
Molecular formula 7Zn(C3H350,), Zn ooc  TTTTBu
TUPAC name Zinc dioctadecanoate
EC name Zinc dioleate
. EC number 209-154-5 Zn2*
6 n N
cOn(an{;;m CAS number 557-07-3 -00c~"" Bu
Molecular formula Zn(CygH330,), -00c Jff“ Bu
TUPAC name Zinc dioctadec-9-enoate
EC name Zinc dilinoleate
. EC number 235-870-2 2+ 00CH B
Constituent 7 z e
°‘zscll ';e)“ CAS number 13014-44-3 " ooc. N
Molecular formula Zn(CysH3,0,), ;B“
IUPAC name Zinc dioctadeca-9,12-dienoate
. Name alpha-Linolenic Acid, Zinc Salt
Constituent 8 ’
Or(léllg,f;l Molecular formula Zn(C13H290,),
IUPAC name alpha-Linolenic Acid, Zinc Salt
Name Fatty acids, >C18, zinc salts
Constituent 9 Molecular formula not applicable
IUPAC name Fatty acids, >C18, zinc salts

Vol. 34, No. 3, 2021
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Tuble 8. Comparison of compositions of fatty acids, C14-18 and C16-18-unsatd., zinc salts that co-registrants registered in REACH*®

Regi *
egistrants | )

w
~
W
[*)
N
o

9

—
(=)

Constituents

Constituent 1: Fatty Acids

Constituent 2: Zinc dimyristate
Constituent 3: Zinc dipalmitate
Constituent 4: Zinc (Z)-hexadec-9-enoate

Constituent 6: Zinc dioleate

Constituent 7: Zinc dilinoleate

Constituent 8:

alpha-Linolenic acid, zinc salt

Constituent 9: Fatty Acids, >C18, zinc salts
Constituent 10: Water N

* Among Baerlocher Italia SPA, DOG Deutsche Oelfabrik Gesellschatt fiir Chemische Erzeugnisse mbH & Co. KG Eigenmann & Veronelli
S.p.A, FACI SPA, Galata Chemicals GmbH, Intertek Deutschland GmbH][acting as OR for PUKHRAJ ADDITIVES LLP, KTR Europe
GmbH, Lamberti S.p.A., Lanxess Deutschland GmbH, REAGENS SPA, Schill+Seilacher "Struktol" GmbH Hamburg, SO.GI.S. Industria
Chimica S.p.A., Union Derivan S.A, Valtris Specialty Chemicals Ltd., examples of ten registrants are presented in this Table.

2 2 2 =2

J
N
N
N
Constituent 5: Zinc distearate v
N
N
N
N

2L 2 2 2 2 2 2 2 2 2
2L 2 2 2 2 2 2 2 2 2
22 2 2222 2 2 2
2 2 2 2 =2 2 2 2 2 2
L 2 2 22 2 2 2 2 2
L 2 2 2 2 2 2 2 2 2
L 2 2 2 2 =2 2 2 2

2L 2 2 2 2 2 2 2 2 2

Table 9. Substance identity of zinc oxide*
(a) Identification

EC number 215-222-5 Chemical Structure
EC name Zinc oxide
CAS number 1314-13-2
IUPAC name Oxozinc /n=0
Molecular formula 0OZn
Molecular weight 81.4084
(b) Compositions
Name Zinc oxide standard
Description Typical grade with low level impurities, hexagonal crystalline structure
Degree of purity >97.0 — <100.0 % (w/w)
Typical conc. Concentration range Remarks
Constituents
b1 Zine oxide Hexagonal
0, > — 0,
EC no.: 215-222-5 ca. 99.8 % (wiw) 97.0 = <100.0% crystalline structure
Impurities
Carbonic acid, zinc salt, basic o
> _ 0,
EC 1o+ 257-467-0 <0.1 % (w/w) >0.0 — <3.0 % (w/w)
Name Zinc oxide lower grade
Description Some impurities may trigger classification
Degree of purity >90.0 — <99.7 % (w/w)
Typical conc. Concentration range Remarks
Constituents
Zinc oxide N N Hexagonal crystalline
b-2 EC no.: 215-222-5 ca. 95.0 % (w/w) >89.5 — <99.7 % structure
Impurities
Lead monoxide Impurity is relevant for
> 0, > _ 0,
EC no.: 215-267-0 20.3% (wiw) 203 =<T0% WW) &L of the substance
L | .
Carbonic acid, zinc salt, basic <0.1% (wiw) 0.0 — <3.0 % (wiw)

EC no.: 257-467-0

Analytical Science & Technology
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Table 9. (b) Continued

Name Zinc oxide nano

Description

Degree of purity ca. 100 % (w/w)
b-3 Typical conc.

Constituents

Eg cngflczlis-zzz-s ca. 100 % (w/w)

Zinc oxide in nano dimension with hexagonal crystalline structure

Concentration range Remarks

Hexagonal crystalline

>99.5 — <100 % (whw) =78

Name

Zinc oxide nano surface treated with silanes for Cosmetic application

Zinc oxide in nano form treated with triethoxycaprylylsilane, dimethoxydiphe-

Description
metic use
Degree of purity

Typical conc.
b-4  Constituents
Zinc oxide 296.0 (wiw)
EC no.: 215-222-5
Impurities

Triethoxyoctylsilane

0,
EC no.: 220-941-2 <40 % (wiw)

nylsilane triethoxycaprylylsilane cross-polymer, octyl triethoxy silane for cos-

>96.0 — <100.0 % (W/w)

Concentration range Remarks

>96.0 — <100 % (W/w) g:;«;iigal crystalline
Surface treating agent

intentionally added as
binding agent and emulsifier

>0.0 — <4.0 % (W/w)

Name Zinc oxide nano surface treated with silanes for Food Contact Material

Description
Degree of purity

Typical conc.
Constituents
b-5 " Zinc oxide
>
EC no.: 215-222-5 2995 (Wiw)
Impurities

3-trimethoxysilylpropylmethacrylate

0,
EC no.: 219-785-8 <2.0% (wiw)

Referred thereafter as “coated FCM*
>98.0 — <100.0 % (w/w)

Concentration range Remarks

>98.0 — <100 % (wiw) gf;‘;i‘r’:al crystalline
Surface treating agent
intentionally added as bind-
ing agent and emulsifier

>0.0 — 2.0 % (W/w)

* Zinc oxide lower grade

* Zinc oxide nano

* Zinc oxide nano surface treated with silanes for
Cosmetic application

e Zinc oxide nano surface treated with silanes for Food
Contact Material

Table 9(b)o X & < %ol &dd B2
Carbonic acid, zinc salt, basic (>0.0—<3.0% (w/w) & <)),
Lead monoxide (=03 -<7.0% (w/w) %), Trietho-
xyoctylsilane (>0.0 —<4.0% (w/w) B <]), 3-trimethoxy-
silylpropylmethacrylate (>0.0 — <2.0% (w/w H $)°|
™ o] 5 Lead monoxide= 3l &/l 3¢S 5

= EeEolth
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Substance Identity
Profile
of Company A :

Chemical Analysis
Report
of Company A :

Substance Z Substance Z

Chemical Analysis
Report
of Company B :

Substance Identity
Profile
of Company B :

Substance Z Substance Z

Chemical Analysis
Report
of CompanyF :

Substance Identity
Profile
of Company F :

Substance Z Substance Z

Substance Identi
Profile of SIEFty ,

Substance Z

Fig. 8. Proposal for the use of the term “company SIP” in
the dashed box.
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