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F 1. d/5&0 otst MgotCt

2 g7 RHo Y, =2g S0| EoUes 420 MEort

3. GM3H MRER0T M350, (A=A "THIIEE U YEHEE QrHBZH of WE AHIE
E5 AHIIE BEM 1,788 HeHE) 58 B, KS K 07390 2L}

4 HF T SHX|(EdnF Zgh ANE IE s D28 59| 7tE XN2|E o 4% A e
XNEEEnF =g AXe| £XAoTt MESHH, [HA=EH2 OfRI0|HE SSeAH7|E0| WEL T, =
% 8 2% 7[E fof HRE DEE Fd= MBI X QIS

5. CHA=ZE2 TDBPP  [tri(2,3-dibromopropyl) phosphate],  PentaBDE  [Pentabromodiphenyl  ethers],

OctaBDE[Octabromodiphenyl ethers]O|11 275X 2[E ME0| otot MEotCt

6. 2= 7|2, 12X 7|Z, g & RAIZRE, 7|Et M= 5)F=20 HE5tH, d& o= HE
SHA| @b=Ct tf mele S mHARC| 4R, & H &R SEXl= OTIo[HE SSAH7|E0 WHEL.

7. CHA=E2 KS K 07360 2 G Z2loay, LHYE, Ot3E, OtMHOIE
2|OtMHIO|E, EolH|E Hw/O| 220 o5t X &%t

8 Hi Bz MES &%t MEfo|M H[R0 X&HeE FHSts 350 ofsto] Motk 7H
Of =zHE 7t Ot HRIE I

9. HE2 #ddle d7 7% & 38 A HME H
=7te Bo|Lt RE § dR/A B5
Aoz EF5ID We|F, SAREY, EAL FOMY), AClFME, S22, ZA}, MAH0IEF(ELUM
7, B MOE)2el dREH T HEA| MHet XEHoE Y YHSte 2= HEHLR2E 2

et

53 H7|H etHed

53.1 dR/NE0 ZELls 288K Y 59| JtsdE 18dt0 2[EELM TXE AHES Hgtetct &
ot ®M=UAE & =LY AEElE 2lEE2lH X A do| MM EtAl BEL A AO|AZ U= &
Ef)2 KC 62133 == 10| £t S™ME Soff &olslof stk

53.2 MX|7t YX[et S7t2 2[R9 T4, otF, & HY, #E S0 2zt ME ot X FE S AlE
12{5t0] A EZ|0{0F Sti1, MZEYX X +UUX= ME M0 Cist &N SEE 7=t MEEBMEIE
CHS7H0|E EEHE ZHd5t0] 53580 FO|ANHA|QE BHH| AH|XHO| A X SsHoF SHCt.

533 HMZEA S sUYPX= = SO0 st ™A Fg S AtDno| CiH[SHo ST XMFO0
IP(International Protection) 2% &5 IPX765 O|&QIX| 2QIs|0F L}

534 MX|E Heot 2E MIINES ™7
5joF SHCt,
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F&M 6@ 52462 WELHFHLE 7IEXE 50 N + 2

6.1.1.3 MIE EE= E2I0|E2|HAE CEAIE0| 27Is%H 420 = KS K ISO 6330(NMIEHH)0 2} MIEf
AEE ZIdsiH o W 7HEAEQ| Al FoUAtE ME = MEIR T HA|7} 9= A

7tsst E2to|EE|Y MHEQ Ed20+= KS K ISO

6.2.3 ofzotyl THMI|EF 3 HHEBE AWMLY, 0| IE AWMIIEEST AHIIE BEM 17188 H7
HE) 5 8. G U HM=2 ofOLY AFHYH™, KS K 07390 [HECT
6.2.4 ZEZOIEAH JtaX & BRE "OZO[NF SSAT7IE0 HECH

6.25 YA

6.2.5.1 PentaBDE, OctaBDE2| A|&2 KS C IEC 62321-60] [HELL.

6.25.2 TDBPP "H7|&F U MEEE UTEZH, 0 [E ATIIEEST ATIIE BN 2YEX) BEMA
TDBPP “JZF4H 0| =L}

6.2.6 pH KS K ISO 30710f [C+2Ct,

627 & H /¥ "ofRo|HE SSAMI|E" 0| WELCL

628 & 7IEE R "O|TO[HE 3SA™I|E0| WELCE

629 YHX|d A& KS K 07360 (2

6.2.10 LA 8FY IJSXHTLEQ AHIIE BN 11(0{T0| ] FAlF)of MHECE
6.2.11 25 &(NP, NPEO) T &

6.2.11.1 NP(Nonylphenol)2| A|H2 & A0 2L}

6.2.11.2 NPEO(Nonylphenolethylates)2| A|&l2 KS K ISO 18254-10] [[+ELF,

Ct.
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ot ™ =t ol ot H I E
o e =]
o8 dAwHEZ 55 A
- Nonylphenols (NPs) ‘HZHitH -
A1 @ B AYHEEZ =3 FXE 08310 Nonylphenols (NP)E HIEH2E2 FEStD 0] 8UZ T sAXK|
SAROEONZ/AHEEN 7|2 7tAT20tE /AR 47|00 25t Y 6._ Ct.

A2 A EEX|

A2.1 X220t F&7|

A22 nEsUyIAZntED =/ AT EMHET| (HPLC/MS/MS)
A23 7Z[23ROIEODYZ/ATFEMASEI| (GC/MS/MS 2 GC/MS)

A3 Al

A31 HEE HPLC S5

A.3.2 4-n-Nonylphenol CAS No. 104-40-5
A.3.3 4-Nonylphenol CAS No. 84852-15-3

A4 Al'é'-II-IXI.

A41 A= 1 g2 5mm x5 mm O[5t2 &A ZEat F£Z0| A= 40 mL /2| HHO|Zof

A42 HEZ 10 mL & AE7t S0{U= K2l HHO|Yo| @1 70 °C O|A 6027t 231

2 dZotct

A43 =W 1 ~ 2 mL E F[ot0 L& FA|E HEY R EH(membrane filter with 0.45 um pore size
FE|HO|O| B O|F A|ld8U2= oiCt.

=
oA

N PS|

A5 A8 M2 LHE 37| ol¢e] s&& #d= BT EYds U=0 d8x4s A4

mjo
o

Ct.

A6 L 2H=(NP) = A4 Nonylphenols 2| &=+& 4-n-Nonylphenol It 4-Nonylphenol 0| 5&=2| &2
2 AlLHEC

A7 EMZE

A7.1 DESUNIAROIED| =/ AFEMASE7| (HPLC/MS/MS)

rx

a. 29 XY C18, ©ART] 5 pm, 2AX[F 2.1 mm, ZO[ 100 mm, £ O[2t 5S¢ A
= A
7

b. 0|3 A : OIMELIEE, B: =
c 0|3d 7127 =d

0 min ~ 12 min 65 % (O EL|EE £
12 min ~ 18 min 98 % (OtMELEZE £
d. % 300 p2/min

T
e. TUZTF 5 e



H O|8&e 7|27 =4, f% U FUFE2 O WE FAM(fast analysis)2 dl, 24 hy S22 SA0 2=
(coelution) =Z2| Z2|E 23, B2 =22 45 =0|7] fldf =& 7+t
f. ZEEMI|(Ms/MS) =2 o
LC/MS/MS
lonization 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 1A ROIEJR| Z/HZFEMI|(GC/MS/MS =2 GC/MS)

A721 2MxH

a. 2™ DB-5MS =2 DB-35 EE5M 025 um 9HX|Z 0.25 mm
b. 2E7|H =% 999 % O0|42| He gas
c 7l28% 1 mL/min
d 2 =
80 °C (0 min)
80 °C to 230 °C (25 °C/min)
230 °C (2 min)

e. TUF 2k 250 °C
f. TUF U FUBE 1 10 (Splitless mode)

g. 2EEM7|(MS/MS) =2 0f

JtAfd A FUT2 O WE EXM(fast analysis)=2 ¢ =

.|

A

0] 30 m E£ 0|2t 5S¢t

ro

=29 #EE =0/7| ?lsf =& 7t

GC/MS/MS
Compounds R.T. (min) [rng] [rg/zz] Collision energy

149 107 10

149 77 40
4-nonylphenol 6.3 ~ 6.7 135 107 10

135 77 30

107 77 20

107 77 20
4-n-nonylphenol 7.3

107 51 40




h. 2Z247|(Ms) =2 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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- CHO|HE & OOl E FFTH -

B1 & 2 AdEHS £23 YXAE 0|8st0] CIO|HEROROIEE =1, HELZE S0 2 F

2 |
S 2z = 0 Y JAIROEIRAT BHELTIE 0/8oto] Co|HYROR0|EE YL

B.2 AEZEXK|
B.21 F& FE7| WHE 40 mm

B24 JIAIROE T/ TEMT|

B.3 A|Sf
B.3.1 O
B.3.2 &

IE_|- A
Sl A
B.3.3 £+
I
=
B

_|
=~
2
o

B.3.4 C}O
B.3.5 L{

UfEﬂOIE EHEEH

$
E% Phenanthrene-d10

B4 A|'547HI|-

B4.1 2 X2 Al 10 gE =5 FAHE oF MFsto BE EHO E=Ct

B4.2 HEYZE 300 mLE 500 mL sTHE Z2tA30| 715t RYFS 42 & == A0 Aot
A 7

AT 4 ~ 6219 ¥7|§ BAIZH 0|4 XETH 3 FEAUS M7
Mk

B5 7IAJROEE= /A2 M| B M
B5.1 WREHZTE=ZE Phenanthrene-d10& 0.100 g2 M2 22| HEYZZE EdiAZ] CFF 100 mL B2
EetA30| F70 = H2MNX| Foloh

B6 ™M AHd MEZE LE 449 sE& 4= ETEY
B.6.1 EE &Y X

B.6.1.1 EE M (stock soluion, 1 000 mg/L) CIO|H|E FEDOI0|E BEFES
OICHZ 100 mL HAE2AI0| F71 CFZ HEZE BEA|MHX| X{2LCt
B.6.1.2 EE &% (intermediate solution, 100 mg/L) EZANH 10 mLE FSIK 100 mL HAESZtAIO
=7 02 HEYSE BUIX| F3ICh

o

OHSOf HYRMS BB

A
(@]
o
(@]
(@]
mjo
>
o
10
=
rm
o
Hu
A
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B.6.1.3 AEZ M 248 EZEU(working solution)
a. EZ 8% S1(10 mg/L) B7.1.2 EFEH 10mLE F o 100 mL HAS2tA30 &£ CHF HEL S
2 ®#MIX| FIC
b. EE&% S2(5 mg/L) B7.1.2 EEEY 5 mLE F50] 100 mL HAEStAI0| F71 C2 HEYS
2 BMIX| FolCt
c BEEEY S3(1 mg/L) B7.1.2 BEFEY 1 mLE FSIH 100 mL HAEEAT0 F71 O3, HEYS

2 BMIK| Falch
d. EE8% 54(0.1 mg/L) B7.1.2 EF&% 0.1 mLE F5t0 100 mL HAE2tA30] F2! CH2, HEH2
gooz FEA|MIIX| k{LLt,
= 1o ZolM M= WREEESE 10 uL
EEZEAU0 Cisto] Cho|m|E 70t olE

Rf<std, i> = Asd< i >/Ais

Rf<std,i> EZ‘:‘%Q |_O_ I:I|-OO|X|-
Astd<i> HESE 19 O3HA
Ais WREEE=2 O2HY
y=ax +b
O7IM x= HUBTEHS 5k, y= RfUS 20510, a 2 b= =AM dZFUAG0 28 Fo{X|=
o o

2 AEAZ=7} 0995 0|AH0|0{OfF BhC},

O EE0OY0|E s=&= AES0 S0{U= CHO|HEFORYO|EYES WeEE2E0| oY
S OIXHRAZLS oD mg/kgll EHRIE A% SWXIZ|THX| HEA|SHC,

rok

r W
~J
2
=
-

Rf<i> = A../As

Rfi. AlZ0| 2wt CHO|HEFOROIE =& 12| 2SI}
Aq  AIRO| EwEl CHOIHEFOM0|E =2 12 D3 HA

Ais LH_I?I_EEH_S% EI

csmp<i> = C.>-V/W

Comp<i>  AlZ20| 27 CHOIHE RO OIE 22 12 5%

Ca» HYULEZRH ALzl Alz0f eRE CHOJHEREORYOE 22 19 5k

_12_
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