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- National Institute for Occupational Safety and Health(NIOSH): NIOSH Manual of
Analytical Methods (NMAM), 5" ed, www.cdc.gov/niosh/nmam

— Occupational Safety and Health Administration(OSHA): Sampling and analytical
Methods, www.osha.gov/dts/sltc/methods/index/html

- Health and Safety Executive(UK.), Methods for the Determination of
Hazardous Substance (MDHS) guidance, www.hse.gov.uk/pubns/mdhs

- American Conference of Governmental Industrial Hygienists(ACGIH):

Documentation of the Threshold Limit Values and Biological Exposure Indices,
2018.
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nho] A& W H £m ol A= /U el Y | ug/mL
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o & €l o] 7l
(Ethylenimine)
A4 CoHsNy TZ4: - A= 43.07 CAS No.: 151-56-4
=EH: 74T BT 56-57C H F: 0821 aa 4T & 3 = gl 5
54,849 % =
NI IR = =
o =ET TWA 05 OSHA Carcinogen
. (ppm) (ppm)
=E7lE
ACGIH TWA 005 STEL 01 NIOSH .
. Carcinogen
(ppm) (skin) (ppm)
o]0} Aminoethylene, Azirane, Aziridine, Dimethyleneimine, Dimethylenimine, Ethylenimine,

Ethylimine

299 % He4: AAAAF) olLaolue EA

2 Abgetel AAErbE g me i

hyAk=SKe]
X558l

HEY R AFste] F2=

ANEAF N 24 A8
 AFHYY  HEY (FHA ) » BA7ZIZAA IR E DY Z/2Fe] H HE 7]
= #%: 0.2 L/min  BEAYAEA: odddon

F71% : F4 1L at 0.5 ppm

) 48 L

= 2Hb 5Co A AARFAS FE et

» A5 A 5T HAARGA AdE A
A 149

» FAED F AEFTY 10% oY EE A=

E g 2-10719 8% FA=

AAY: 4 mL FREEF, 15%

o] T4 595% FEREEZEF A% FRZEZXE(1%
NS ¥£3):05%2-LZ2H2 721.3 mL/min
Z Y Lichrosorb DIOL25 cm x 4.6 mm

o A3 E7] 254 mm

A FRZREE
4~(1-aziridinyl)-1,2-napythoquinone

HY: 1 ~79% mg/sample

HAEEA: 0.3 pg/sample

AEE: 0.024

A 14 9] (range studied): 0.16~21 pg/sample
(26~39 L samples)

H & (bias): 2%

% A9 (overall precision): 0.069

A8 & (Accuracy) : £155%
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Ao 7%

v 1% oEgo] dfH FEEEE(UV grade) » A Z 29 A midget B E2](15mL ZH-&NH)

» I (Hexane, UV grade) » AN EAHAFEZ FF 02 L/min

» 2-ZF 3L (2-propanol, UV grade) » A IZuEIDE 2 ET]

s W E-&(Methanol, UV grade) » ImL A#XA, Ji—br% 1040

v gl = 100pt AYUA, Hrwaw 1wl

v 2 UEEF =4 EEN YEFY = 10pe ARA, Ji#% 0.140

. SRS Ee "ol = 10, 100, 250, 500mL & FZet~=

= 01M T2 EEFENaOH) &9 1g9 NaOH|= 2mL wvlo]¥, PTFE-lined crimp caps
& TRl = 250mL7t H A g = 25 100mL #=2#

= Abo] A ZFE(KHLPOY | 3.40ge]|= PTFE == #9720 7]

KH,PO,E S7F50l o] 250mL7} S A o) (= fE 27

= W38N (pH=7.7): 0.IM KHPO; 10mL®9} 0.IM|= 50mL, 2L H]#
NaOH 93.4mL » AFHFSY

o ZY A 2k (Folin's reagent): O4g94 12-UYZEF |» pHA E A
F4-5E YEFAS 100mL Hufgde =9l &= FdE
500mLe FHT=E Mgt ¢FrE SY=2 o
235 BedGdEt .

= 05M AFEF L ESHEHFNaPOy) &

NazPO,-12H20 19gS& S 75l =< 100mL7}
HA gk

= 4-(1-Aziridinyl)-1,2-naphthoquinone: %3z

» HAEFd &9 500ug/mL:
4-(1-Aziridinyl)-1,2-naphthoquinone 125mg<
FEEEF Fo] 250mL7t = A gt

» 2328 Omg/mL: 250ge] o gdolws
FR2AEF Fo 250mL7t H A g

v 59 AR Az gl ek ola - FEein 7t =doinh E =, 95, Aol A
g ASE FEE FE QHo A A sfopgitt

I A &AH

L AR AF Alet L3 A2 oA 2 AsfHPzE BA

2. % 02 L/min®] §%o2 1~48 L A% A&5 AF 3}

AR F, YA BE ARt dAA 29S FE) olddolwl LS AAGL AEAH &
S 3Feth 2ml FEEXECE AHS P HEH AHAS devh HEY = PTFES S
2o} Zo] WhgshA| i whf R ropopsi AR ARRS HEH

4. & AFA7]a, 5 CollA uh

II. A8 zixﬁﬂ

5 AMEEAS 60 mLe +HEZU7|Z &1t}




)
Arrmpofey
UHLAUZT @

6. HEHE 4 mL FEEZEXFORE P73, P+ &4 S A2 7] F=h

7. E 2 F 16x% S AdV|E EE50] o] R HEES gt

8 FREYE FEIL 10 mL Zt=3d FE=t

9. Az B4 6, THS WtEsle] F2aYE =ZdS Fs Zgrre] rer)
10. =49 8vlE T 10 mL7F M5 S22X 507 3|43t

FEA7 AEHAS ZA stk 4-(1-aziridinyl)-1,2-naphthoquinone?] 1 ugS g o]
216 ugoll 93, lEdH Y= oE=elwl 0.3 ~ 795 ug/sample ]t}
F=7F 0.3 T 795 ug/sample (0.03 T 795 ug/mL)7} HEE ~EHEHS 3545

Bl

11. v} A&nlt} 4-(1-aziridinyl)-1,2-naphthoquinone 1.4 ~ 3681 ug/sample T=WE oA HA
Els ®
il

3) AFAE AT (LMoY Fo] thE A WY 52 golE A

12. WE2fol A 3r&s 2AH T

D 289843 SERIFOR M5 3ged &5 S0

2) 16mLe] ¥ o] FHX HwEefo dudes x4 FFEE A5 FAIY e FRol
A 578 AlRE EHE

3) 5-109] =gjel weh &S A st 13, 14 A5 5t 245 A3

[7171%24]
13. A ZZrtE 2 A X3 AF dasts gz 7715 AsAl7]aL, o] WA AAske 23S
zharste] 71715 A A sk

14, 26 ES) 4F ARE $A9

-
o
+

[4-(1-AZIRIDINYL)-1,2-NAPHTHOQUINONE®] 4]
1,2-naphthoquinone-4-sulfonic acid 2g¥ sodium salt 28] 250 mL9 =& 1L &F sy
2% Zi) 7)o =}k 25 mLe 05% trisodium phosphateE 21l 2+ o= 2 EEo|&th pH ¥ &
105004 115 9L &<t} 0.3 mLe ethylenimined %1 z =
200 mLel A 4-(1-aziridinyl)-1,2-naphthoquinoneE F%3tt}. dFnjH STUE Mol 2LH] 7

=

o

Z=S At 7ol I & EFvE AR H7E HoE ¥ AL AR FREXIES A
o Adxd FolEs 50 mL v7el &7l dFvg 9= etk dolEo] 35 mL RS
I

o}
1 mL 222IZEE F71a0h FodEe] dRES 23y
=

= 0
o 243 @ As AUk 4 mL WMESE dole § dAa AR Az 532 173-17

V. Axt

15. b5 Aol 9l&to] sjd=de] w8 T3

il

_11_



o oA HEE 49 10%E =HsHW, > Wy/10) A=

@

V. H31

= o] WS A A=A W (A=A A Hr} So] B3 vA(LE=ETRTA A2017-275) L
NIOSH Manual of Analytical Method 35149 7]%3}o] 2HA 3} o).

» 07T L ozA] 0 AlekR] IR HFolu FYE FElof s, A= AEE B B
v)e] z-g-o] g3}t

VI 312%

1. 28 =% 1A A2018-62%, 3}8tE4d 2 EgHelzte] =7+

2. AE e A A2017-27%, AARE S R AGSA7IE 7 ol Ak AL

American Conference of Governmental Industrial Hygienists(ACGIH) Documentarion of the

Threshold Limit Nalues and Biological Ezposure Indices, 2018
National Institute for Occupational Safety and Health(NIOSH): NIOSH pocket guide to chemical

hazards and other databases.
National Institute for Occupational Safety and Health(NIOSH): Method 3514(1994)
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