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paraffins (MCCP) in textile products out of different
matrices by use of gas chromatography negative ion
chemical ionization mass spectrometry (GC-NCI-MS)

CNS (E-&1] 1150057):2026

TERE £ A HHZEALAMW

Date of Promulgation:

TERE £ A HEITL

Date of Amendment:

FEAFEERBEERBBE RS SR E






CNS (E - 1150057):2026

H 8%
B K HX
=11 10== 2
12 3
L B R B B .. 5
2 B B R T 5
I = I O =3 5
. T T R B i 5
S B BB i 5
5.1 IEEEE ¢ CAS NO. 110-54-3 0 oottt 5
5.2 FHZE D CAS N 0. 108-88-3 . .ottt 5
5.3 PHUREEIRIE Aottt 5
5.4 PRUREE IR B oot 6
55 RS . ettt e 6
5.6 B FE TR o vveeee e e 6
6. BB B i 6
T R R B 7
8. BB B i 7
8L B R B o oot 7
8.2 R B B e o 7
8.3 B AT B IE v ettt 8
8.4 GC-MS J T oo eeeeee et 9
0 B B R T oo i ettt e 11
0 L B i 11
9.2 I PR E BT I UL ZE et 12
0.3 B i 12
10, B BB B S o i 13
BES% A GE )L IE T AE T (PSE)RE A oo oeoeeeee oo 14
8% B (B ) BT B Bl oo 21
B8 C (B ) T B T BB R oottt 23
B T B 24

(3t 24 H)



CNS (¥ - 1150057):2026

A B

A k5 2021 BT 1 KR 1SO 22818 REF N A - HlE K AP ER
B 5

AEEGHREEL AT CAXEEEAZEE T HESRMARZ FER
I o

REEE B N E  FREERE BN T R EE - GFS%E0E L E M

FIAEESE T NE R ERE  RRERE -
RIZREALREHRT AL EEH > AR LM B A B f R F 2
i B # SFAHB AR ZHE -

ARIZEZEWNE > dJRES R EME - HIEERZFEE > EERENTEEE TR
FREBEMBFT AL EANE - R EEZEE &N -



CNS (¥ - 1150057):2026

& v

HEZEAN 48 % 0 Breglfy Clo-C13 Ay fF 8 & 1L 1o R (SCCPs) » &2 51 A Hr 1 B fH EE A~ &Y
(Stockholm Convention on Persistent Organic Pollutants) 2 A 4 H# 5 2Y) -
Short-chain chlorinated paraffins (SCCPs) (C10-C13; chlorine content > 48 %) are listed
by the Stockholm Convention on Persistent Organic Pollutants.

FE@OH - 4% 2019 5 6 A 20 HEX B s & R B & & & 2 EU 2019/1021 3% # M » Cio-
C13 BALMEFFAM A5 4 (SCCPs, CAS No0.85535-84-8)%% ik HI X ¥ dm ot » {E Jn &7F
= SCCPs EH & BE /N 0.15 %Y i -

In Europe, according to REGULATION (EU) 2019/1021[] of the European Parliament
and of the Council of 20 June 2019 on persistent organic pollutants alkanes C10-C13,
chloro [short-chain chlorinated paraffins (SCCPs)] (CAS no. 85535-84-8) as constituents
of articles are prohibited. Articles containing SCCPs in concentrations lower than 0,15
% by weight are allowed.

S TERBEBINCHKR Cra-Cry KU (BN o 8% ##) & AL 4 8 (MCCPs) 51 ARl -
Furthermore, it became industrial practice to restrict alkanes C14-C17, known as medium-
chain chlorinated paraffins (MCCPs) as well.

SCCPs 81 MCCPs 7£ & & & {5 1F Ry BHIR A - 7E & 70 T (a1 Ry BBAE A - 1 £ f 5 o
HIf 1 2 % T &% B2 7] (finishing agents) A % SCCPs EL MCCPs {E&& ¥ ~ B J@ &4 - ¥
BBEIR S MR EREREY L ZEN > MERASGS LTS EATEEDN

SCCPs and MCCPs are used as flame retardants in textiles, as plasticizers in polymers
and as finishing agents in leather. SCCPs and MCCPs are an issue for textile
manufacturers and retailers due to their use within fabrics, coated fabrics, plastisol prints,
buttons, leather patches, etc.

SLOB T E —EERWkKE - TREWEEYEE KA RE # & B8R H &1L
MWEMEGYE  ZEAEKEB (O REGEESE)NEGY > ERMEENT TS
HIREEL T  AHESLERIR AESLCENRESLEERL  REEHE
{5 M 8 i~ & B 710 2200 8 & 5204 (GC-NCI-MS) S 8% » DI & FR &1 (59 % &
{fEEHY SCCPs K 55 % &AL EHY MCCPs)fr & & YR IEFR % dn - £% A 4 {E SCCPs f 1
& f 4 {d MCCPs @+ & - DAf5 E| o] tL#2 /Y SCCPs BL MPPCs %5 £ -

The analysis of chlorinated paraffins is a great challenge. The technical

K

compounds are always complex mixtures of substances with different chain lengths

and different chlorination degrees._Gas chromatography (GC) separation of these

mixtures show an overlapping part of chain length (between short and middle

chained) and of chlorination degrees, too. The responses of the different

chlorination degrees vary in a big range. This document describes a procedure to

get comparable results for SCCPs and MCCPs with a defined calibration standard

of the most typical used mixtures (59 % chlorination degree for SCCPs and 55 %

—3—
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chlorination degree for MCCPs) and using four ion traces for SCCPs and four ion
traces for MCCPs with gas chromatography negative ion chemical ionization mass
spectrometry (GC-NCI-MS).
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- BREE

AR AR R E DA Bl 25 AL R SR T A A B T B 22 U B EE VA (GC-NCI-MS) > HI7E 4
BN EESr FEBONGES) - &0 FEIRY K& 01 B 1 PVC)§ I 47
AL M8 (SCCPs: Ci1o0-C13) ;. th $# S AL 4 i (MCCPs: C14-C17)y 75 7% »

This document specifies a chromatographic method to determine the amount of
short-chain chlorinated paraffins (SCCPs: Ci10-C13) and middle-chain
chlorinated paraffins (MCCPs: Ci14-C17) in textile articles, especially in
polymer of the coated fabrics, prints made of polymer and buttons made of
polymer (e.g. polyvinylchloride) by means of solvent extraction and gas
chromatography negative ion chemical ionization mass spectrometry (GC-NCI-

MS).

. GIFREE

THERERAELER G > KA AR =57 - T 55 AR AR a8 i (]
fli s E) -
ISO 4787 Laboratory glassware — Volumetric instruments — Methods for testing of

capacity and for use

3. AEERESR
AR AL f 5 N E ' ME -
4. TEME
SRR DL R ZEHL - #23 DUR Be R L - AR GC-NCI-MS - DLUJE 8 /Y 152 IE A% 4
om b 8 il B RY By Bl T 08 HE AT 0 AT
The test specimens are extracted with toluene, followed by a sulfuric acid
clean-up. The analysis is carried out using GC-NCI-MS with a defined
calibration standard and eight typical ion traces.
Frnlam i - W7 A RERABTT A AN ERIELR R EET DRSS
HBERE A EER -
It shall be emphasized that this method is a method of convention. All steps
shall be performed as described. Variations in procedure induce deviant results.
5. S H

SR A ES > EEMHTRIESmS -

5.1 IEC¥E : CAS No. 110-54-3 -
5.2 EH¥ : CAS No. 108-88-3
53 NERERBRR A

LL#& £} (Lindane, CAS No. 58-89-9)F s WHE A iy » fEIEC e YR E 4 K 100 «
g/mL -
Lindane, CAS no. 58-89-9 as internal standard in solution (IS), about p =100 ug of

IS/ml in n-hexane.

—5—
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5.4

5.6

WIREER B

WIEHE S R ARy 1:50 7 B K > L8 fF (Lindane, CAS No. 58-89-9)F Fs N 1 & i »
EIECHE R R EL £ 2 ug/mL -

Dilute IS Solution A (5.3) 1 to 50. Lindane, CAS no. 58-89-9 as internal
standard in solution (1S), about p _= 2 pg of IS/ml in n-hexane

= A B

CAS No. 7664-93-9 ; 20 °CHJ & & A& 1.84 g/ml -

REBR

FEF L 5 H ISO FFE o g EVAFMIE Db o PG AR O

5.6.1 &b & 55.5 % SCCPs : CAS No. 85535-84-8 » [ %4k » fF1IF L ta th By A

100 xg/mL

5.6.2 & L& 63 %MJ SCCPs : CAS No. 85535-84-8 » T 4F » {F IF O Jo th 1Y J2 & B
100 xg/mL

5.6.3 H (L& 57 %My MCCPs: CAS No. 85535-85-9 > T #4F » {£IF Ol 1 (S S A
100 xg/mL

5.6.4 H (L& 52 %My MCCPs: CAS No. 85535-85-9 > T #4F » £ IF Ol S S A
100 xg/mL
HE:mE EATENAR -

6. HE

6.1
6.2
6.3

brTAHIEEE > EFEAMFE ISO4787T I — M EREXRH L ER =AM -
The usual laboratory equipment and laboratory glassware, according to 1SO 4787,

shall be used, in addition to the following.

MRE T EXNERAE AT HABRRE -

DR EEEEDE 1 mg -

BeHE/ NGB AT E G RN E > REMEE (B - 20 mL) -
tightly sealable with lids suitable for solvent extraction, e.g. 20 ml.

GC M/ el - THEAE SR FLNE  FEEMHEEMW : 2mL) -
B OROGE - AR AN > HEFFREAE 60 °CEL -

CZRBREE P RE BT SRR B DAY > BB 1 H 2 R H AR e

AT

M E A E  fLE A 0.45 pm

o o R

s - REHEPRFTAMEB YIRS -

% BARBHEEL S IRIERER 2 cm~5 em B/KEIRG & > EREE
B -
Horizontal shaker with minimum frequency of 5s™*, path length 2 cm to 5 ¢cm

has been found suitable
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6.10 I &5 &l 1 1B 57 05 i B Al 2 45 H b 25 B9 RO AT & 48 (GC-NCI-MS)

2« @i e AR I R MR B -

7. ARHE
AR TE B — AR B A () B i S T E) > HERNE -
The test specimen shall consist of a single material type (e.g. textile, polymer,
etc.), which is tested separately.
ZRENHREEEHRKR HEMBEX -EAXOAREEERE)RZTE3 D
Up to 3 test specimens (of equal mass) of the same material type can be tested together
taking into consideration the limits of detection and quantification.
8. B
8.1 A 2 HL
(a) DAOP# KFAEE49(0.550.01) g sl > E A& EHYEE5(6.3) -
(b) AIA 5SmL FIZE(5.2) - AR GUBE A RE TC 70 R IR AR HUS Bl o > ZIR I E % 1A
Bl (5.2) > W& RETEYI A L > fit SPPCs 81 MCCPs BRI H -
(c) BERAPME S » WAL Z R IBTE6.5)F - LL 60 CEHLEA £ (60 + 5) min -
(d) Z a2 %=/ (R 27 °C) -
About (0,50 + 0,01) g test specimen is weighed with the analytical balance (6.2) into
a sealable vessel (6.3). Add 5 ml toluene (5.2). If the test specimen is not sufficiently
immersed in the extraction solvent, add more solvent (5.2) and report the final
volume for calculation of SCCPs and MCCPs amount. Close the vessel tightly and
extract the test specimen at about 60 °C for (60 + 5) min in an ultrasonic bath (6.5).
Cool down to room temperature (less than 27 °C).
8.2 W& F 1L

(a) % 2mL HZEZEHKRGB. AR EF -

(b) A2 mL WARAEZA K B(5.4) °

(c) TEMAHHEE(6.8) T HE 30 s> BAEK IR EEE(S.9)FHEHE S min -

() DU S E E (6.2 S RBE ANREESRBREG RN T ANEE
H 81 SCCPS/MCCPs s & R [E (R 2 M- RE) - Arbl - R4 75 R IE AL
B 1% B -

(e) HU 1mL #ERE A GC HBLH /NGB (6.4)h - WA 0.5 mL B f&(5.5) >
DIZK SR & 2SR 8) 30 min > JERELR AT A A SURE S -

(f) fEMEZTEERCRTHEC) WEEMEOECE)0.5 mL 25 —Eal i+ -

() BARBEE > WLoOHZELRK -

Evaporate 2 ml of the toluene extract (8.1) to dryness, add 2 ml IS solution B (5.4).

Redissolve the residue by agitating for 30 s in the vortex agitator (6.8) or for 5 min

in the horizontal shaker (6.9), filtrate the solution through a membrane filter (6.7).

IS solution shall be added after extraction because its concentration can be affected

— 7 —
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by the extraction in different ways than SCCPs/MCCPs (due to their different
chemical properties). Take 1 ml of the filtrate and add 0,5 ml sulfuric acid (5.5) in
a glass vial (6.4), shake for 30 min with horizontal shaker. An efficient mixing of
the phases shall be ensured. After separation of the phases (optional centrifugation)
put 0,5 ml of the upper phase (n-hexane) into another vial, seal the vial and analyse
the extract.

8.3 BT R IE

8.3.1 S5 5 pg/mL F 1L EE 59 %M1y SPPCs fE%E 3 K
4533 ul SALE 55.5 %H9 SCCPs ¥ % (5.6.1) % 46.7 ul GALEE 63 %My
SCCPs fEAEA K (5.6.2) » B A 2 mL By &R F - A 40 pl AFEAEEK A (5.3) »
A DUIE Se (5. 1) # B EAR 4R -
FEE 2 (0.555x53.3+0.63 x46.7)/100=59.00
Transfer 53,3 ul of SCCPs 55,5 % Cl standard solution (5.6.1) and 46,7 ul SCCPs 63 % Cl
standard solution (5.6.2) into a 2 ml volumetric flask. 40 ul IS solution A (5.3) is added

and the flask is filled to mark with n-hexane (5.1).

8.3.2 B4 50 ng/mL &5 59 %M SPPCs AT 3 K
¥ 533 ul G AL 55.5 %A SCCPs #2355 (5.6. 1) K 467 pl &1L 63 %y SCCPs
TR K(5.6.2) 0 B A 2mL (YRR T - A0 40 pl AEEAEIR R A (5.3) 0 W LLIE
(5. )RR -
FE)E L (533x55.5+467x63)/1000=59.00
Transfer 533 ul of SCCPs 55,5 % Cl standard solution (5.6.1) and 467 ul SCCPs 63 % Cl
standard solution (5.6.2) into a 2 ml volumetric flask. 40 pl IS solution A (5.3) is added

and the flask is filled to mark with n-hexane (5.1).

8.3.3 #U4% 75 ng/mL &L 59 %K SPPCs AT 3 K
¥ 800 ul G AL 55.5 %) SCCPs FE3# 3535 (5.6.1) K 700 ul &AL 63 %1y SCCPs
fRAEE R (5.6.2) A 2mL WEIR S > A0 40 ul AEEAEE R A (5.3) > WLLLIE
oG DMBEZEREE -
FE)E © (800x55.5+700x63)/1500=59
Transfer 800 ul of SCCPs 55,5 % Cl standard solution (5.6.1) and 700 ul SCCPs 63 % Cl
standard solution (5.6.2) into a 2 ml volumetric flask. 40 ul IS solution A (5.3) is added

and the flask is filled to mark with n-hexane (5.1).

8.3.4 B 5 ng/mL &L & 55 %Ky MPPCs 2% A K
7 40 pl E10E 52 %0y MCCPs fE2 28K (5.6.3) K 60 ul &1LE 57 %0y MCCPs
RAEAE K (5.6.4) B A 2mL WER S - R0 40 pl WAEAEIR R A (5.3) » ILPLIE
Ol (5. DR -
FE)E L (40x52+60x57)/100=55
40 pl of MCCPs 52 % Cl standard solution (5.6.3) and 60 pl MCCPs 57 % Cl standard

—8—
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solution (5.6.4) putinto a 2 ml volumetric flask. 40 pl IS solution A (5.3) is added and the
flask is filled to mark with n-hexane (5.1).

8.3.5 # fF 50 pg/mL &1L E 55 %H) MPPCs 288K
¥ 400 pl EAEE 52 %M MCCPs 15 3 5 35 (5.6.3) & 600 ul & /L& 57 % MCCPs
THREFR(GS.6.4) HEA2mL WER T > A0 40 pl AIEREIF R A (5.3) > WLAIE

SACHOLE - R

400 pl of MCCPs 52 % Cl standard solution (5.6.3) and 600 pul MCCPs 57 % Cl standard
solution (5.6.4) putinto a 2 ml volumetric flask. 40 ul IS solution A (5.3) is added and the
flask is filled to mark with n-hexane (5.1).

8.3.6 B fF 75 pg/mL &1L E 55 % B MPPCs &R K
¥ 600 pl HAERE 52 %A MCCPs 12 % %5 % (5.6.3) K& 900 ul &1L 57 %) MCCPs
TR (5.6.4) > BA 2mL BEN S > R0 40 pl AERAEEIR A (5.3) 0 W PLIE
CiE(S. DR -
600 pl of MCCPs 52 % CI standard solution (5.6.3) and 900 pl MCCPs 57 % Cl standard
solution (5.6.4) putinto a 2 ml volumetric flask. 40 pl IS solution A (5.3) is added and the
flask is filled to mark with n-hexane (5.1).

8.3.7 HEKIE
WS 8.3.1~8.3.6 0 il £/ = FEFLIE - 45 LK IE 75 7K FE {8 B B 3 o A > E
53 A B IE SCCPs F2 MCCPs -

It is necessary to use at least a three-point-calibration, see 8.3.1 to 8.3.6, each of these

calibration solutions shall be analysed separately. Calibrate SCCPs and MCCPs separately.
MAREEEETNETER -
Perform quantification with internal standard correction.
HrgkHEOEEAR SFZEBEAE | XOKIE - &M E H £ 5 (control
samples) &% 2 & F ZIE -
For long sequences it can be necessary to calibrate more than once. Check
the necessity of calibration by using quality control samples.
8.4 GC-MS H|E

ZEHUR (8.2) E £ ] GC-NCI-MS (6.10)# 17 73 #fr - GC-NCI-MS % f] 89 77 7% &6 f] 5%

H B.1-

The extract (see 8.2) shall be analysed using GC-NCI-MS (6.10). An example

of a suitable GC-NCI-MS method is given in B.1.
B AR IE LB REREBEREL > 2KE B.L-

ZEE - R (LAY Y B - 1SO ] 55 £ 2

Inlet system shall be in a clean state and optimized, see Figures in B.2.

% 15 HEE SCCPs 81 MCCPs Fr &5 i FIRYBE T - & 2 AlIE 2| IR 4B

—9—
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= PH(5.3)E Ay -
In Table 1, the ions are listed which should be used for quantification of SCCPs
and MCCPs. In Table 2, the ions are mentioned, which can be used for the IS
Lindane (5.3).
JHEAT T YD BRET B &R
(a) Mz 3SR EMEER > MEAEEFZEE R E@E -
(1) SCCP : m/z 347 ~ m/z 361 ~ m/z 375 k; m/z 389
(2) MPPC : m/z 403 ~ m/z 417 ~ m/z 431 k. m/z 445
Sum up the quantifier peak areas of the different ions from the three calibration

standards (m/z 347, m/z 361, m/z 375 and m/z 389 for SCCP and m/z 403, m/z
417, m/z 431 and m/z 445 for MCCP).

(b) EZENERELNEBET > 2 HEHE 3 EREFEERRNVRIERNT -
Calculate a response factor for each of the three calibration standards under

consideration of the area of the internal standard.
(o) FEmBHLMEE TN > MERFEETFZECENERE  TEITXERT -
Sum up the quantifier peak areas of the different ions from the sample and form a
response factor in the same way.
(d) ARER T F y @ > MIEREFKARE R x 8 > @RAIEMHER -
Plot a calibration curve with the response factor on the y-axis and the concentration

of the calibration standards on the x-axis.

(e) AStEMEMAERMMEEITE  stEERARIER 7 - 368 A IEdh 825 5J
% fi R B (ng/ml) -

Calculate the response factor for the sample in the same way as for the calibration

standards and calculate the concentration of the sample in pg/ml using the

calibration curve.

(f) EFEmBERFLNEET - JE SCCP & MCCP & & (mg/kg) -
Determine the amount of the SCCP and MCCP in mg/kg under consideration of
the dilution factor and the sample amount.

RIS dh /D 18l B¢ B (5 & ) #E & B Rz 1§ > JR B o HI 3% B A SCCPs &t MCCPs -

Even if one or more chain length peaks are missing, assume the test specimen

as positive for SCCPs or MCCPs.

FAS | E &4 R o B EZBUK 09 B 3% A E/ DR R S R IER - R E

HI {58 A A A 2 75 % B (5.4) % B8 2 I IE il 4% A9 &0 (Bl 9 - s BH il 5 8% 45 R KA IR IE

R HAN m/iz375 T CLCLIEMHE &/ Tl st A AT > C17Cly

AR TERSORIE  Frlg2mEmitay -

To get a quantitative result, each peak area of the extract chromatogram shall

be below the highest calibration point, if not dilute the extract with IS solution

B (5.4) in this range or specify the result is bigger than the calculated result.
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C12Cl7 qualifier and quantifier ions could and should be switched due to

interferences of m/z 375. C17Cl7 can be critical due to interferences and low

response.
#£ 1 SCCPs ¥ MCCPs Y E 2Bl E M E I
o E R T E Y i T
B 8 A YE i »
{7 & tb (m/z) 1 & tb (m/z)
C1oCl7 347 349
Ci11Cl7 361 363
SCCPs
C12Cl7 375 377
C13Cl7 389 391
C14Cl7 403 405
Ci1s5Cl7 417 419
MCCPs
C16Cl7 431 433
Ci17Cl7 445 447

® 2 ESTARAE(5.3)RYE & e M T

E = BT E M EE T
PN A 2 5 R T

{5 & e (m/2) fif & Ltk (m/2)
a] 5E 1Y B 325 327
a] 5E 1Y B 255 253
ol fE AY B T 255 257

ERE
9.1 F¢fh

T 5¥ i (peak shape evaluation, PSE) 3 &5 jl Dy h& i 16 i 1 > £ 0 B 0 BfY 8% A DU
o er At sk e ik - B B e fE e B R T A O] SE 45 e RS s C o

The peak shape evaluation (PSE) have been successfully tested and used. The
integration shall be done with PSE, in accordance with Annex A. Results of an
interlaboratory trial and the reliability of the method are shown in Annex C.
EEEREMNS R FRE &SR - REE - &% R
R R RN ETRE Dy > e T THER - A RPN REEY KRR
N

After assessing the peak shape of the sample ion by taking the peak shape of

the referring ion of the standard into account, the peak is integrated in the
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9.2

9.3

9.3.

9.3.

retention time range of the standard peak. Overlays by interfering ions can
thereby be avoided. Peaks with not matching peak shape are rejected and will
not be integrated.

A E PR 28 o Y B U R

FE R R R T A [B] U R AR P R I VA R BT P A B R I T FE ZH R 60 %
AR AR ZE[E W > AIZHE® 8.2 BYPBR - M2 LR MEfE ] GC-NCI-MS 73 #f - 4121
2 KAy E U RIBEZ /N 60 % o HI FE R H & 5 & chEEEe -

The recovery of the internal standard in the extracts should be >60 % regarding to
the area of the peak of the internal standard of the calibration. If the recovery is not
sufficient, the step 8.2 of the procedure should be repeated and the extract shall be

analysed using GC-NCI-MS. If the recovery is less than 60 % the second time, this
should be noted in the test report.

T &

1 MCCPs By fif & tE (masses) 18
RATEEMELL 431 8 445 (Y E AR E & B 403 3% 417 i fE 10 %> H
Z A EEARZ RO E) T ETEE 2 A2 -
Quantifier masses 431 and 445 shall be quantified only if their area is above 10 %

of the quantifier masses 403 or 417 and the masses are not disturbed (peak shape

control). See A.2.
CiiCli W E E @ T (m/z 445) B~ X FEJE & (X H & Ff1 SCCPs @ 7 &= /8& > KL -
IR % B <2 #] SCCPs + 48 - 75 LE [ T8 JE 51 FR -

C17Ci7 quantifier (m/z 445) shows very low response and show overlay with SCCPs
ions, therefore areas should be rejected, if interferences by SCCPs are noticed.
MCCPs I & i i I B9 faf H tE & 2 B & R & SCCPs (>1 %)Hy +# > LI > MCCPs
B&5 RHS K “not.” WFTEE  THZIREESE 1 %A SCCP +# » ML M E”
Masses used for MCCPs determination can be interfered by higher concentrations
of SCCPs (> 1 %). In this case, the MCCPs result should be set to "n.t." with the

comment: "Cannot be determined due to interferences with SCCP in concentrations

above 1 %".

2SCCPs YT H LT
CinCiy EEHEF(m/z 363)g/Em & & MCCPs B AL T# - R H
MR E G ER AR E &/ EM A EEZ B2 EAEWRE PN
C11Cl17 qualifier (m/z 363) can show a massive interference of high MCCPs
contents. If peak shape and retention time fits it is possible to ignore the
divergent quantifier/qualifier ratio. It should be noted in the test report.
Ci2Clr EEBEF(m/z375)ES &&= MCCPs W Tt & B T > LK > EHEE=
B rEEMESE OB WHARHRSE R -
C12Cl7 quantifier (m/z 375) can also show interferences on high MCCPs
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contents, in this case quantifier and qualifier can be switched. It should be

noted in the test report.
10. A HE
B s E RS T A&
(a) AHE 4 G5 9%
(b) 52 % 3 A 5l E By b B4R Bf
(c) Waft B 5 5t B H 1
(d) FTHlfS 2 SPPCs £ MCCPs & & » DL mg/kg t H @& -
() BMAREHEFMHRNTRERZE -

deviations from agreement of evaluation or from the procedure should be specified
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A.l

Bt g% A
(B E)
DLJg? e 5F fiki 7% (PSE) AR 43

R

#Z{# B 7 [E 5% (total ion chromatogram, TIC)HW B F R IE S &) > HARELZLLE
59 % Hy SCCP fEAE 75 B &AL & 55 %H) MCCP R X KR E A 50 pg/m) 2 K
fEFEA -

The total ion chromatogram (TIC) should be roughly in the range of the 59 % SCCPs-

standard solution resp. 55 % MCCPs-standard solution (¢ = 50 pg/ml), concerning
abundance (height).

i - BRI EANEET TR 7 0 A B R B 2 ST I A
HLE -
K I &F fii (PSE)

(a) FT A R (a2 B IEARAE B B i (S I8 A1 BB A8)#E 1T & R ~
ko &/ M EE e B B A

Peaks are evaluated with reference to the corresponding peaks of the calibration
standard (see Figures A.l to A.8), regarding: retention time, peak shape,
quantifier/qualifier ratio.

(b) F& DL H 18 5F i % B9 B K o7 Af & & B B O -

Peak maxima distribution and whole shape shall be evaluated visually.

() " EHRIEHT =SR2 HE A4 K A8)

Non-matching peaks should be completely rejected (see Figures A.4 and A.8).

(d) B FFE Ry - AR EmEETES (S IRE A3 A ELLE m/z 347
Bl K AT By E B m/z 431 FE )

Partially matching peaks: only the matching area should be integrated (see Figure
A.3 example for m/z 347, and Figure A.7 example for m/z 431).

(e) rFF Ay - FERENERE(2RIE A2 KE A6)HEME D - WRA NG
EMERN & ZBERERTEAINAED -

Matching peaks are integrated over their complete retention time range (see Figure
A.2 and Figure A.6). If any obvious overlays or interferences are detected, these

should be excluded from integration as far as possible.

(f) &4k MCCPs B th m/z 445 81 m/z 447 B K FEE B 6 REHEE - W8
BAHAM MCCPs By JL R B 7 % 2 > RIFEAE AN 1 (2 IR B A.6) By & IRF [ &
[ > FE o3 BT IE B AU f B EE m/z 445 K m/z 447 -

MCCPs show low response for m/z445 and m/z 447 and the shape is not so significant,
if there are other typical shapes for the other ions of MCCPs, integrate the

chromatograms of the ions m/z 445 and m/z 447 over the retention time range of
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the standard peak (see Figure A.6).
A EER T/ EMETFILE
TR THEMETALRE  HAEEEREE—-SGTAE 30 %W RE) -
Quantifier/Qualifier ratio should be corresponding to the ratio of the standard (a

deviation of +30 % is acceptable).

CuCly & M #f FH Btk (m/z 363){E /= & & MCCPs T HB##E  C2Cly &
EHETEEL(n/z 375)fEmE® MCCPs Tt T > CiCly E & #E T 7H
Blh(m/z 445) B RIEE M EH B SCCPs i rE AHES > AL > WHHEZ
SCCPs +# ~ QI Z FHiEE R -

C11Cl7 Qualifier (m/z 363) can show a overload on high MCCPs contents.
C12C17 Quantifier (m/z 375) can also show interferences on high MCCPs
contents. C17Cl7 Quantifier (m/z 445) shows very low response and shows an
overlay with SCCPs ions, therefore areas should be rejected, if interferences
by SCCPs are noticed.

Al BT EFEALE 59 %SCCPs 248 5 By B /R B (ion traces) -

In Figure A.1 the used ion traces of SCCPs standard 59 % CI are seen.

A2 b F UC D B BLEAE B 59 %[y SPPCs bE ¥ & ] -

In Figure A.2 examples for matching samples are compared with SCCPs
standard 59 % CI.

—H# 2 L7 E BN IEAE S o N T B EE RN AR e

Always the upper chromatogram shows the standard, the lower chromatogram
shows the sample.

A3 o Ky Ef oy VEEC AR fm B & AE & 59 %KY SPPCs LE ¥ &6 ] -

Adrh o B3RV ECRR Bl &AL E 59 %Y SPPCs Lh ¥ &5l -

In Figure A.3 examples of partly matched samples are compared with SCCPs
standard 59 % CI. In Figure A.4 examples of samples with no match are
compared with SCCPs standard 59 % CI.
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B A5 o] FFH &AL E 55 %YMCCPs % 48 i

& B9 B 8 F (ion traces) ©

In Figure A.5 the used ion traces of MCCPs standard 55 % CI are seen.

A6 o o By VLG BE i B2 AL E 55 %HY MPPCs tE ¥ &

G B

In Figure A.6 examples for matching samples are compared with MCCPs standard 55
% Cl1.

—H#E L7 E BRI

U7 E s

B B

=
[T

Always the upper chromatogram shows the standard, the lower chromatogram shows

the sample.

B A7 o By L5 VS BC B A
A8 o > K JF UC BC K b B2 4

S

ELEALE 55 %My MPPCs tE ¥ & 7] -
AL E 55 %Hy MPPCs LE &6 ] -

In Figure A.7 examples of partly matched samples are compared with MCCPs

standard 55 % CI.

with MCCPs standard 55 % Cl.
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In Figure A.8 examples of samples with no match are compared
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ffsk B
(&%)
J& thr & &

% - 2WM2HEH[2]>

B.1

B.2

BB RLZENMERE(GC-NCI=MS)fk#

I S %A R AL o Bl - DB-5 8¢ [E % i A
EE 25m
AL : 0.25 mm
fE & 0.25 um

2. #HE AR
FaE ¢ 1.2 mL/min
3. RGBT ES 1250 °C

IR N W 1}
S EREF ] ¢ 1.5 min

ESEETE 1l

4. JEEFER 120 °C=2> DL 12 °C/min FJE 2 300 °C=>300 °C4E+F 5 min=D> B H
WEIE 4min 0 £ F2 20 min
5. HEEEE R ik S R E ¢ 280 °C

BT ORCRIE 150 °C
7 k5B RE 120 °C
6. WitisH B ¢ 4E & 300 u~600 u [ $ 4 (Scan) B {8 A 5 % B T 5
(SIM) » B¢ SIM/Scan J& &

7. LB EE(C)  CLSHAR @ HIfE 5.5 (CHa o SLJE © 99.9995 %)
L2 AR - 40 %
GC=NCI=MS % & &t

RHEA LR B UL P A 1R -

System should be optimized for good signal/noise ratio.
MR AR R EMEE > AN EGRGHBRINIEAMEE > IR FEERHAN
Ry R Y E -

If the scan-rate is not chosen correctly, the noisy baseline can prevent peak
shape interpretation. In this case, scan rate should be changed to faster settings.
R Ryl aiE B.1 > R BB RGUE B.2 -

An example of an optimized system is shown in Figure B.l and of a non-
optimized system in Figure B.2.
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The data shown in Table C.1 have been obtained in a collaborative trial on two

textile samples performed by 24 laboratories:

#Cl ERz=HARER
R &5 4k A 1 i CPs X RSD(%) R S

THE4H & mE A o .
E%VTC ;?j”m # £ A sccps | 424 18.7 230 82
a5 N7 /2R

PVC ¥ PU
fgiﬁtg%& & i B SCCPs | 1,610 16.2 744 266
N AR BHE

E’i l:é é‘ | =1 =1 s
E%VTC@E%&%”EM B A | MccPs | 1,310 16.1 614 | 219
=t SN
H7A PVC K PU
éggﬁtgz%& e B MCCPs | 1,180 26.5 885 316
N AR BHE

Fr A 45 5 DL molkg 5% R~ -
RSD = #H A=

R= EBM
X = FH9H

Se= HEMEAEE

and only SIM detection.

¥ [ IR ) GC-MS » fF#3 ~ SIM/Scan SR & 35 U SIM 2 2 A R W% R -

Different GC-MS systems have been used, measurement varied between only Scan, SIM/Scan
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2% &K

[1] Regulation (EU) 2019/1021 of the European Parliament and of the Council of 20 June
2019 on persistent organic pollutants (Text with EEA relevance.)

[2] ISO 18219, Leather — Determination of chlorinated hydrocarbons in leather -
Chromatographic method for short-chain chlorinated paraffins (SCCP)

HEHESEHE

ISO 22818:2021 Textiles — Determination of short-chain chlorinated paraffins (SCCP)
and middle-chain chlorinated paraffins (MCCP) in textile products out
of different matrices by use of gas chromatography negative ion

chemical ionization mass spectrometry (GC-NCI-MS)
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