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Abstract —Present situation of Korean textile products regarding European eco-label criteria was assessed by
analyzing harmful substances including pH, PCP & TeCP, formaldehyde, heavy metals, cleavable arylamines,
allergenic dyes, pesticides, organic carriers, TBT as well as color fastness as the minimum quality requirement.
Fabric specimens were submitted from six typical textile companies for product eco-testing. In six product
groups selected, arylamines, allergenic dyes, halogenated organic carriers and color fastness were found to be
parameters that failed to meet the criteria. Source elucidation of harmful substances were presented with their

instrumental analysis results.
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Table 1. Analytic methods for testing harmful substances in textile products

Test parameters Test methods Procedures
EN 1413 Extracted in extraction solution B and measured by a
pH pH meter
PCP & TeCP DIN 38407-2" Derivatized, filtered and measured by GC/MS
Extracted in distilled water using water bath, colorized
Formaldehyde Japanese law 112

§35 LMBG B 82.02-2
Arylamines §35 LMBG B 82.02-4
(PES)

Allergenic dyestuffs
Pesticides DIN 38407-2"
Heavy metals DIN 53160" / BS 6810

Organotin compounds.  DIN 38407"

Organic carriers

Color fastness (staining)

- Water I1SO 105-E01
- Acidic perspiration 1SO 105-E04
- Alkaline perspiration I1SO 105-E04
- Rubbing, dry ISO 105-X12
- Rubbing, wet I1SO 105-X12

by acetylacetone reagent and measured by UV/VIS
(Extraction with organic solvent, Solvent evaporation
for polyesters)

Reductive cleavage by sodium dithionite in citrate
buffer, clean-up using kieselguhr columns and
measurement by GC/MSD

Extracted with organic solvent, measured by LC/PDA
and confirmed by LC/MS

Extracted in organic solvent, filtered and measured by
GC/ECD(GC/MSD)

Exwracted in artificial acidic sweating solution and
measured by ICP

Tetra-substituted derivatives with sodium
tetraethylborate and measurement by GC/MS
Extracted in organic solvent, measured by GC/MSD

" : Part of test methods such as extraction solution and instrumetal analyses is used.
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Table 2. Designation of product group and chemical information to produce each product group

No. Product group

Dyes and chemicals used to produce
each product group

Fabric samples tested

100 % nylon woven fabric, dyed

1 and finished 9 acid dyes, 3 PU-coating agents 5 fabrics
o i i .3 i

) 100 % pol.ye.ster woven fabric, 10 disperse dyes, PU-coating 7 fabics
dyed and finished agents
Khnitted fabrics made of nylon and 4 acid dyes, fixative agent for acid .

3 . 4 fabrics
spandex, dyed dyes, softening agent

4 199% coltto.n fabric pretreated for 3 pretreating chemicals including 5 fabrics
digital-printing soda ash

s 100 % silk fabric dyed and -, g qves 10 pigments, binder § fabrics
hand-printed using pigments
Tricot and circular knitted suede 4 fabrics

6 made of polyester and spandex,
dyed and finished

8 disperse dyes, anti-static agent
softening agent

(Black #1, Black #2,
Camel, Khaki)
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Table 3. Designation of product group and test parameters done for product eco-testing
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No. Product group

Test parameters

Test parameters that failed
to meet the criteria’

100 % nylon woven fabric,
dyed and finished

100 % polyester woven fabric,
dyed and finished

[§]

Knitted fabrics made of nylon
and spandex, dyed

100 % cotton fabric pretreated
for digital-printing

100 % silk fabric dyed and
hand-printed using pigment

Tricot and circular knitted suede
6 made of polyester and spandex,
dyed and finished

pH, PCP & TeCP, formaldehyde, heavy
metals, color fastness, cleavable arylamines,
TBT

pH, PCP & TeCP, formaldehyde, heavy
metals, color fastness, cleavable arylamines,
allergenic dyestuffs, organic carriers, TBT
pH, PCP & TeCP, formaldehyde, heavy
metals, color fastness, cleavable arylamines,
TBT

pH, PCP & TeCP, formaldehyde,
metals, pesticides, TBT

pH, PCP & TeCP, formaldehyde, heavy
metals, color fastness, cleavable arylamines,
pesticides, TBT

pH, PCP & TeCP, formaldehyde, heavy
metals, color fastness, cleavable arylamines,
pesticides, organic carriers, TBT

heavy

cleavable arylamines

cleavable arylamines
allergenic dyestuffs

pass

pass

color fastness

organic carriers
allergenic dyestuff
color fastness

i according to the DIN-gepriift or

Oeko-Tex Standard 100.
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1. 4-Aminodiphenyl 13. 33" Dimethy.44-diaminodiphenylmethane
2. Benzidine 14. p-Cresidine

3. 4-Chloro-o-toluidine 15. 44’-Methylene-bis-(2-chloroniline)
4. 2-Naphthylamine 16. 44’-Oxidianiline

5. o-Aminoazotoluene 17. 44’-Thiodianiline

6. -Amino-4-nitrotoluene 18. o-Toluidine

7. p-Chloroaniline 19. 2,4-Toluylenediamine

8. 2,4-Diaminoanisole 20. 2,4,5-Trimethylaniline
9..4,4’-Diaminodiphenylmethane ~ 21. 4-Aminoazobenzene

10. 3,3'-Dichlorobenzidine 22. o-Anisidine

11. 3,3’-Dimethoxybenzidine 23. 2,4-Xylidine

12. 3,3’-Dimethylbenzidine 24. 2,6-Xylidine

Fig. 1. GC-Mass chromatogram for detection of
24 arylamines prohibited on use by German
legislation and European eco-label criteria.
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Fig. 2. HPLC-PDA chromatogram for detection
of 20 allergenic dyestuffs prohibited on use by
European eco-label criteria.
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Fig. 3. Two allergenic dyestuffs-C1. Disperse Orange 76 and Blue 35- detected in three disperse dyes

used for product group No. 2.
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Table 4. Organic carriers detected in fabric

specimen of product group No.6

of 13.22 min. as 1,3,5-trichlorobenzene by library match
Fig. 4. Detection of 1,3,5-trichlorobenzene in black-dyed fabtic of product group No.6 by GC-Mass Analysis.

Test Parameter :

Halogenated organic carriers

Limit
Values

Fabric
specimen :
Black-dyed

fabric #1

sum (mg/kg)

1.0 Positive(2.73)

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,3,5-Trichlorobenzene
1,2,4,5-Tetrachlorobenzene
Pentachlorobenzene
Hexachlorobenzene
4-Chlorotoluene
2,4-Dichlorotoluene
2,3,6-Trichlorotoluene

mefkg
mefkg
mgfkg
mefkg
mefkg
mefkg
mgfkg
mefkg
mefkg
mefkg
mgfkg
mgfkg

EEEEEER R

b according to the DIN-gepr ift or Oeko-Tex Stan -

dard 100.
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Table 5. Failure of rubbing fastness found in deep-colored fabric specimen of product group No.6

Fabric Samples

Color fastness parameter(staining) Limit Values ' Black #1 Black #2 Khaki Camel
deep-colored <

Water 3 4-5 4 4 4-5
Acidic perspiration 34 4 4 4 4-5
Alkaline perspiration 34 4 4 4 4-5
Rubbing, dry 4 2-3 2-3 3 4
Rubbing, wet 3 2 2 3 4
i according to the DIN-gepr ift or Oeko-Tex Standard 100
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