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

— Occupational Safety and Health Administration (U.S.A), Sampling and
Analytical method, www.osha.gov/dts/sltc/methods/index.html

- Health and Safety Executive (U.K.), Methods for the Determination of
Hazardous Substances (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,
7th Ed, 2018.
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z2 t}9) NE | TR 9 7%
el m e M
Al E] 1] g cm E2dE: N
2 o] IR R = mm T e 1/2 H mg/L
nlo] 2 21 H ym nlolZ 2 /e H | pg/mL
-1 g nm HAE 0
7] %t atm Al Al & E m'
= FoF g H mHg | 59 Al A 5 A E] H] E e
52 g mmH>O Al A F L 2] v E mm
&2 17 kg
Al & ¥ E m’
Hol | AgAE ai | o y
S 2 e mg
Al 3 2] 1] E m IR s
2] E L
& 2] 2] H mL
npo] 2 = 2] uL
9) &%=

(7h 229 #A= AAF-2(Celsius) Holl whel ofghH]olszat @ 850 TE &1t
Aj2Es K= FAsta A2k 0 Ke -273C= 3o

() 422 156~25TC, Ad=& 1~35C, "2 30~40TC= o Yaes w= 14
ol = ¥ 15T olste s SFth

10) % =
b HA BN F ARAS B A BeRAF ARAGS BAT Hol
F/RI (W% 715 AT oA grIFe JREF, A B
We] AREFS BEAY delt $u/HH (%] 7155 Asst

L S5 ¥A1E u= ppm(part per million)9 7|55 Ap&3ht}

(W1 37 F9 HEE ng/mexE FANPE "o me AAAE(NTP, Normal
Temperature and Pressure : 25C, 1719H) ¢ 71A &4 & =3}t gty =3
Z|EH Bl A= AYEE S A9 229 dEHs AScte HAAAH 9
S22 3Hikstojof gt
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(1,6-Hexamethylene Diisocyanate, 1,6-HDI)

BAN: CpllpNo0,  FZEA: ONCIINGO EA%: 1682  CAS No.:  822-06-0
=ea 55 ZEH: 2128C WoF 104 & 8 = 284
ex wae pap Al ASge WAL Ue 58719 A 2 5o AFE do
S AR R B ) acde sMeE A $4 SA ASE,
nENEE OSHA
- 1= (ppm) (ppm)
=271 —com NIOSH
0.005 0,005, 0.02(C)
(ppm) (ppm)

S o}:

1,6-Diisocyanatohexane, HDI, Hexamethylene-1,6-diisocyanate, HMDI

BEANAdE 2 AHEA: 1-Q-pyridylDpiperazineC. 2 & ¥
AAZwlE 29 (HPLC) 3 &7

AEAH e

24 e

» Al &5 X 3 ] A :1-(2-pyridyl)piperazine(1-2PP)
o2 3" Fg4d/F9994A
= F%: 1~2 L/min

= F7]% -FH: 480 L .
-84 15L

2k 24 5 U AR 6l & W e

» A5 SHAHA: - .

A A

FA B ANE AHE

g 2710788 @ TAE .

3}e4 Whal(Chemical interferences): 237
d %01 T, ofNlR, &E A,

AZEAF 5 1-2PP} WS & gl
Edo] &35t 1,6-HDI®F FASA HE=
DRELARE A48T F Ao .

% A X (overall precision): 15.2

BEA71€ 24 s AA LR v E 28 9 (HPLC)

k9] A (Ultra Violet) ®=+ 833 (Fluorescence)
HE7]
g 2] &

337

N Z%E7] 254 %= 313 nm
7% 7] 240 nm(exitation)

370 nm(emission)
AH: Altech Cg, 25 cmx4.6 mm, 10 gm
FY9%F 2 % 1025 ul, 1 mL/min
o] B4} 375625 oM EYER /Do) 24 (v/v)o]
0.0IM YEFoAHE ¥& & 23to=g
pH6.2%2 %A
AAY: cHNEYEL/HHEHdZALo| =
90/10(v/v) &< 2 mL, 1A13F %X
AZA: 16-HDI9F 1-2PPe] fr &=

28 7Y =

ASTA:

A 5}
= Axste] AR
0.033 pg/sample
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A) oF 71+
o] & 2l & = 2} o] = (Methlylene chloride, HPLC grade) |= A& 23 =jA: 1-2PPE A& ¥ F|dfF+ o
&2k (Hexane, HPLC grade) Z](1-2PP coated glass fiber filter), 217 37
ol A E Y E ¥ (Acetonitrile, HPLC grade) mm 3% N E 29

o] W &l d Z A} o] = (Dimethyl sulfoxide, HPLC grade) MAAN ZAFHAZ: 5% 1~2 L/min

1-2-921d 99 23 (1-(2-Pyridylpiperazine) |= idsHAAZntET#3] 2] H]E7] e
1,6-A}e € @] o] & Al o} o] E(1,6-HDI) & 3371 2 7] (HPLC/UV or Fluorescence detector)
& F o} H| o] E(Ammonium acetate) » A7 o]2AJoldo]E 1-2PP XA ¥ 7ts
Z4HGlacial acetic acid) 3 HPLC 2HQd~~8 A (: Altech Cg,
SHTF e "ol 25 emx4.6 mm, 10 1m)
RS ANFS e & w=7F 5 A = 50, 100 mL H]°]#
(95%°17)= A& 3t} = 10,20 == 25mL H 1L &% S 3a

= 2 4 mlL vfo]d

= 3

= Al™-A

= vlo]AE e

e FFEolA olFoiAof .

Jm
2
rO
r)J
fz
Y
2
o%
BN
.
td
rln
2L
2
AL
ojf
lo,
L2

ZE QL AlEAHEEZE sbe] tiEAQl AR WAL mg 1-2PPE Z®W S F2AdF o A

& ¥ 37m 3¢ JHE)E BT

% 1-2PP7F 299 falde oA WgdZzalo) =] 1-2PPE H7bte] 02 mg/mL FEo
g9 Aze T 7t feldG odTAe] 05mLY EEste] FH|FAL 1-2PP7} =xE fg
AFAAAE TS5k /\}‘Qﬁl T Ant ZH8E A= YFEA ot

1~2 L/min94 Aot frFo® T 154480 Lo &71E AAsH, AMH Al FHAES W 9% AHE

AAG F Q= go] ~(open— face)i =Rz ieia=

AR B ﬂ/‘ﬂ = AWME 21 U5ty guteth

II. 589 A=

BEgol Azt A9des Pulg XE P16 HDIY 1-2PPe] § =4 £9)& AHgaY o
ol gow Axste] AgHTh HE G AREA wulth Azste] ALg

Al

(7h) 25 mL & #Zetx=e] 35g9 16-HDIZ H7tek & gZz2vgs 7hs 32 & 297t 25
mL7} ¥ =5 tF2 RS A

(W} 100 mL §#FZebs=e] 7.25 go 1-2PPE 718k & dFzavas 78 %9 F 27}
100 mL7} ¥ =% vz 2 gs Aot

(th Zhel &is (W) &l AojFilr MAs] H7kgk §, 35TA 1027 7FL .

(2h) 7kge] By & goje] 237} 10 mL A% 2 W7px] da7t2E 9 A (purging) A1t

(e} $A7b Bbd golol wwalALe Hkstel FANZTH=T o] H ks s] Aol okre] A

Aol o 5= glrh.

(nh) AAES AHA F ol AR 2Fe] IrdeS shetel %9 F Al wda

2




Ah AHES A A2+

9] 16-HDI F =415 4< .
Ao A Az 16-HDI F=AE HHEAdZA]=(DMSO)E Fo] EF9H(stock solution)<
wET 1,6-HDIe] FAE 16-HDI ¥x#F3 16-HDI F=A4 A3 v E 16-HDI =42
Al ko] gkt

Galato 2 et AegAz AR

R4 g

Ee)
i
k)
X
tlo
of
=
42
©
0Q

1,6 — HDIA%F  168.20
A=A ERE 494.64
sl A Azxd BFEAAS opNEVELR gujz 5450 dats Fxo

= 0.3400

=5

=
g

o
2
BN
ok
Ev)

III. A& AA g

7.

3% S dol FAUFAAE 4l 12 Sol G5 o) A FSA
U FAAA SRS vlole % wwe] FaA 4

5. 58 21(00/10(v/v) SLALE £31/0]8 4 Aol = (ACN/DMSO)) 2 L& ol kol %5l
9. Wl A& B olA st AEAolo] F7F0] AYIA FES & TEFE F 143 WA
V. A2 %A
(@23 24 2 s+ A
10, NEFE}F £3E + gt 42T WA ALT 549 BEEAS Az
11. Al&8t TAIRE 37 43
12 g A4S Fd A5ee Foh
Oh 7 A A G Asd @0 Ae Bslof shul ) BE FEAA 44 AR FAR
3E Fl e,
() S 48 1P 2FR fol i A4 & 3T 3 AR U Yol 2ol S
(th BHEA9 Ao T AL vho]A2H Y B AUAE o] §3te] JH ojnAe F
gt
(@) o7 W] T Fh Feo] FohETh
(h) AR AR Ea BAs A B F B,
(i) thee] Ao

y
o
=
8
o
<
o)
=
=
I
U\I
M
oft
~.
N
1A
oft

[7171+24]

13 A aErtE s A%t Aasts B2 178 45D 24S 248 F EE

&, slFeAE, dFANEE B4 g
¥ EA7)7), AFl SOl wel A% BAxAS AAsH, ol 22 FHatarel.
A= . Altech C8, 25 cmx4.6 mm, 10 gm
FAZF 0 10~25 ul
< 1 mL/min
g - A A E7] 254 = 313 nm, FFAE7] 240 nm(exitation) 370 nm(emission)
olF ¢ SMHMEYELY 2F4E FIHE 3756252 TFS &9 500 mLodl FEFolAl
oJE 0.77 g& Yol =8 F E£F&vlE Frtete] HFE&HY Furt 1 L7F Hes
6.2

7b A gk



V. ALt

14. 5 Aol 9sto] sjd=de] w28 T3

VI. vl

= o] W A A=A I A=A D Gy} So] BI uA(LEEER T A2017-275) L
OSHA Sampling and Analytical Method #420l 7] %3&}o] 24 84t}
» O] &AM ERE = . BAsE 2 WS NIOSH NMAM 5521, 5522, MDHS 25/3 %-9]

o]
oS
= AT R ANERA AR v HFoly Fde dsioR o, AP oM = ddE 2 B
7

s gl Bastel

L 28xF 3A A2017-273%, PB4 5H L AHGSH713 F7F ol A3 114, 2017
2. A& TY A A2018-62%, setEA 9 EE ARt w=EFV]F, 2018
3. American Conference of Governmental Industrial Hygienists(ACGIH): Documentation of the

Threshold Limit Values and Biological Exposure Indices, 7th Edition, 2018.

4. National Institute for Occupational Safety and Health(NIOSH): NIOSH pocket guide to chemical
hazards and other databases.

5. National Institute for Occupational Safety and Health(NIOSH): NIOSH Manual of Analytical
Methods(NMAM), Method 5521, 5522.

6. Occupational Safety and Health Administration(OSHA): Index of Sampling & Analytical
Methods, Method 43.

7. Health and Safety Executive(HSE): Methods for the Determination of Hazardous
Substances(MDHS), Method 25/3.
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