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- EN 14682 Safety of children's clothing-Cords and drawstrings on children's clothing-Specifications
- ISO 18254-1 Textiles - Method for the detection and determination of alkylphenolethoxylates

(APEQO)-Partl : Method using HPLC-MS
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412 AE QY EYA (512 AX) EN 146820| A 1ASID Q= [C I XYUHO| ARE ZL
0 = EN 146820f X gtdsto{OF oL}
42 OER ¥R [H=E 7|FT =SR2 5.0 M2t A|HSIRE M [& 2]2| 7[EX|0f
XBSH0{0F BHCh JHFOILE 2T AR7t ABE RO NS SIAEBLE oHHIIE
22N 10H0|E FEHE) QHSH OHHM0| XHustojof TCHIEO|LE I AXY7}
ME ©A O] 5 % O[5l B2 HN S| 1 % 0|PE Hdt= =70l= sHESHA] &
onf, FIEHEE HE o= 2Lt).
[# 2] ROER X
FHERY 52X
E2Hslo|= (mg/kg) P 20 O35}
o) =MBE D DBT(dibutyltin) 1.0 0|3}
(mg/kg) ? TBT(tributyltin) 0.5 0|3}
otlotal (mg/kg) ¥ 22t 30 O[5}
ZERO|EA 7taH & e (%) ¥ 0.1 O[5}
=1ge: DA AHESHRl & A
5 o BR%(my/kg) ° 90 o3}
% 7tE8 g8 2Hmag/kg) © 75 0|5}
UK P& (mg/kg) 7 22t 50 0|35}
pH Y 40 ~ 75
LIZ(Ni)o| 2=2F (ug/m'/week) ¥ 0.5 O|s}
& SH=(NP, NPEO) & 32k (mg/kg) 100 O35}

CHo|H| 2l 02 0| £ (mg/kg) 0.1 O[3}
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CHA=Z2 TDBPP [tri(2,3-dibromopropyl) phosphate], PentaBDE[Pentabromodiphenyl ethers],
OctaBDE[Octabromodiphenyl ethers]0|1 BtH7tEX 2|2l M E0| 510 XSt
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EEUZ MEFS &HEc JHOM D0 XEH2z HFS= 550
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[# 3] ZEYOIEA 72N R

= 2 9 CAS No.
1 Di-n-octhyl phthalate(DNOP) 117-84-0
2 Di-(2-ethylhexyl)phthalate(DEHP) 117-81-7
3 Butylbenzyl phthalate(BBP) 85-68-7
4 Dibutyl phthalate(DBP) 84-74-2
5 Di-iso-nonyl phthalate(DINP) 28553-12-0
6 Diisodecyl phthalate(DIDP) 26761-40-0
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5.2.11.2 NPEO(Nonylphenolethylates)2| A|&2 ISO 18254-10] [}2C}.

5.2.12 Cjo|H|E &0t o]

[t

) #44 BYj

ix
=

712 #5XM UmoH8 A7A

w|

2Lt

71

70

Xo

FEEHME MelE)z

g4

Kd

ol
o
OF

0
olo
oF

I

6.1 mEol H

4

5

*H|D [E 1]0 w2t 57t Ct2Gets 18,

oot

KS Q 10030 [}2f Af

23 39 ARE

i
=

6.2 A|EXHFH YH

Zt
=

(& 4]2t

o
=

63 A|R2| 37| U FRIFXA A237| W REFE2 Ot

Al BAIARS

it

-
[
—

H 2l

o/

AMlzo| 37| 9 8

[# 4]

4
o
K0
B <F

(Re)

o ¥
T ._OH_

jol
TH

J)d
o
K0
_|u__|L A_l

(Ac)

0| w1
"3
jol

Al22|37|(n)

Al&29

F

-
o
—

=)

E|

=
—

= HE5}0] At

KK

=) A|lBo| A7|(n) :

ol
Ho

R

F5M 1 7188

=
=

AXZEHEA 7|

FE|®of E

o

1ol
olJ
100

of =3, HEAIAL

AlAte

=
10

Ct)

-
ot

#2015 - 01085(2015. 6. 4.)

TA

A%

45 3A

)1\_]_.

DAY S AL F ALA]

A
A

Al

#2017 - 00165.(2017. 1.31.)

7N




ofF X

_ L

Jlot

F ol oF M 7]

_ L

M

o8 HdFHZ

- Nonylphenols (NPs) 72kt -
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1¢ 8 AgHe

A ZHX|E 0|23}0] Nonylphenols (NP)E MEt2Z Z=&Esl1 0] 28U
DM SoHN 3 Z0rE 2|

xgnt

Z/AEMT|Q JtATEOIED /2N 7|0 o5t HEFiCt.
A2 A|EEHK]|

A21 xe1a} =&7|

A22 DSy Z0lEdR| =/ ALEMMAHZTI| (HPLC/MS/MS)

A23 7ZIA32O0IEO=Z/AHFEMAE7| (GC/MS/MS =2 GC/MS)

A3 Al

A31 HEFE HPLC & O|&t AtE

A.3.2 4-n-Nonylphenol CAS No. 104-40-5

A.3.3 4-Nonylphenol CAS No. 25154-52-3, Technical mixture of isomers

A4 ASIER}
A4l A2 1 g2 5mm x5 mm 0|52 ZAH EEF F£740] A= 40 mL §2| HO|Y|

A42 OEZ 10 mL E A7} S0i= {2 BO|Y0| @1 70 °C O|M 6027t =20} ==
5lo Atoz WzEsiC)
A43 == 1 ~ 2 mL
pore size or less) 2 0|23}0{ Of ntsh
Add NSRS A22 B2 A

mjn

F5t U3 FAZ|E HEZQ ZE(membrane filter with 0.45 um
% 248 QEHOIY0| T 0|S ABSASR BTt
=
=
A5 A85MH M2 LHE 371 Ol¢e 58 4= BT 8Y= U=0 d8=4dS gttt
A6 THIE(NP) & A4 Nonylphenols 2| &&== 4-n-Nonylphenol 1} 4-Nonylphenol Q|
Sko| goz ALtELt
NdsYMIA=OtEdN = /AT ELHE?| (HPLC/MS/MS)

R MX|AF C18, YUXA7| 5 pm, OHX|E 2.1 mm, Z0| 100 mm, EE= O|QF SS53+ A.
. 0|5 A OIMELIEE, B: &



c 0|34 7187l =d
0 min ~ 12 min 65 % (OtMELEE HI)
12 min ~ 18 min 98 % (OtMEL|IEZ Hn|)
d. &2F 300 p2/min
e. FUZ 5 e

HD O|s&2l 7|27 =d, /& 8 T2 O #WE ZXM(fast analysis)Z ¢ldl, =4 Uy =21 &
Alof| &2| & (coelution) 222 2|5 fIH 52 SE HEE =0[7] 95 =2 7550
f. 2ZFE=H7[(MS/MS) =2 o
LC/MS/MS
Ionization mode API-ES
Polarity Negative
Desolvation Temp. 350 °C
Capillary Voltage 3500 V
Acquisition mode MRM
Compounds m/z[Q1] m/z[Q2] Collision energy
4-nonylphenol 219 133 30
4-n-nonylphenol 219 106 20

A72 7ZI23 ROIED|Z/HEFZ M| (GC/MS/MS £2 GC/MS)
A721 2MxH
a. Z3 DB-5MS =& DB-35 WEF/ 025 um QX|Z 025 mm Z0| 30 m = 09 S5t ZA.
b. 287|H =% 999 % O|&2| He gas
c. 7ZkA82F 1 mL/min
d

.2 =1
80 °C (0 min)
80 °C to 230 °C (25 °C/min)
230 °C (2 min)
e. FUF+ 2k 250 °C
f. I 9 FAUDLE 1 e (Splitless mode)
H 22 =4d, 7t2fe A FUT2 O #E FH(fast analysis)E fI8) 52 =E22 4=& =0/7]
Qs =& 7hs3stct
g. 2HEEMI|(MS/MS) =4 o



GC/MS/MS

. m/z m/z ..
Compounds RT. (min Collision ener
P (min) QL) Q) %
149 107 10
149 77 40
4-nonylphenol 63 ~ 6.7 135 107 10
135 77 30
107 77 20
107 77 20
4-n-nonylphenol 7.3
107 51 40
h. ZZFE47|(MS) =4 o
GC/MS
m/z
Compounds R.T. (min)
SIM target ion SCAN range
4-nonylphenol 63 ~ 6.7 107, 121, 135, 149
50 ~ 400
4-n-nonylphenol 7.3 107, 220
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B.2 A|EEH|
B21 &3 X=Z7| L§Z 40 m

B.24 J}A3ZOEST/H AL MT|

3

B.3 A|Qk

B.3.2 &4t A
B.3.3 B24SIAMLIES
B.3.4 Clo|H|E =0l O|E EEEH

SES
B3.5 LHEEFEEE Phenanthrene-d10

B4 Al&Hxt
BAL T X2 AR 10 g2 M3 2HE ot Mo T TEo] Fiert

B42 BZYZ 300 mLE 500 mL ST Bapadol Jhen FYUES He s =z FAf
GIZBHTE AlZIE 4 ~ 62]9 7|2 8AIZH O|4 B8 & FEHZ MK W2A|ZICE
BA3 ZAZZO| 4B LIEES 10 cm £ g

B.4.4 Rotary evaporatordilA| =& FEAHS gt

B5 7ZIAJROlEdRIZ /AR M| 2M
B5.1 L{EHEZFZZ Phenanthrene-d102 0.100 g2 X Uo| HEYZZ A7l CHS 100

mL HAZet230 F21 = BUMK| F2ltt



B6 AWIM B MZ 2 4749 558 2= EESYUS UHS0| PYTHS et

B.6.1.1 HEZ%I%M(stock soluion, 1 000 mg/L) CIO|OEIZOI0|E BEEEZE 0.100g2 Ao
HEZ22 =QICHE 100 mL HAEEIATO &7l TS HE2E EA|MX| X 2Lt
B.6.1.2 E &= 2% (intermediate solution, 100 mg/L) HEZT{I 10 mLE F 30 100 mL M

ct230| F7l oS HEEEE #UX] FLACL

B.6.1.3 AP =M =48 BEF8U(working solution)
a. EE8% S1(10 mg/L) B.7.1.2 EZ 8% 10mLE F 30 100 mL HAZSEtAAN &7 Ct
= HELEER #HMX| Folo)
b. B8 S2(5 mg/L) B.7.1.2 #x=8M 5 mLE F S0 100 mL HAE2tA30] F LS
HEegEz BHIX FolCt
c EE8Y S3(1 mg/L) B.712 H#FEM 1 mLE F S} 100 mL HAE2tA23 0| F71 CHS,
HELEZ EUNXA FICh
d B=8% S4(0.1 mg/L) B7.1.2 EFEA 01 mLE F 50 100 mL HAZ2tA30 F7
Lt HEE 822 HA|MMX] 2L
B6.2 AY[u2 ARE ZM5H7| HO| 442 Aldaz8Ad0 f/ef HoM M=ot HEEE
=2 10 pLE FII5H0] 7252 MYUETEYS 2 ME2H2 4 HYRZTEYO CHSHH
CHO|M 2 FOH|O|E #ESE| LR #E=Z0| tiet S-S AXE AlLtotrt,

Rfcswi-  EEZ=Z 19| BHS QAL

Astd<i> #ESZ 19 Oj2HY

A YeEESY DAY
y=ax +b

07|18 x= HYREEYS sk, y= RfUS 20/ot), a 2f be 2N AZUEF0 2
=

of dOX|= &=0IC;. az= HUFS LIEIW= A= oA 57 0.995 0|¢0[0{0F BhLt.

B.7 Al CIO|HEFOIOIE s== ARS0| SO{/Us CHO|H RO OIEGZES| WERE
=20 tiet HSAXRNLUS Fot2 mg/kge| THRI= & SMXFE|7HK] HA[SICL

Rf<i> = A.i./Ais

<

Rf. A0l SR8 CIO|HZR020lE 23 1o] Bl
Ac.  AEO| BRE COHYR00E BT 1o IAH
x

[}
Ais H -‘EZH_S EI



Csmp<i> = C.>.V/W

Comp<i> AlZ20| 27 CHOIHE RO OIE 22 19 5%

Ci- HFUERRH Aittzl Alz0f| gReE CHOJHEROROE 22 19| sk
=

—_—



