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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

American Conference of Governmental Industrial Hygienists(ACGIH):

Documentation of the Threshold Limit Values and Biological Exposure Indices,
7th Ed, 2018.
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S 2 e mg
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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



skl KS M 0015(sh

S

k9
.

S

)

) £

afof of

G

14

S
IR R R

A

4
T

AloFe W FA o]
o

T
o

=

T

-

5] of

°©

o A18
AL

J
o

A
]

Al
g A7k ol

A -89 - 2018
(b

KOSHA GUIDE

N W Il b do H CCS oy
= ] Mooy ® OO T i
N o - o} 7 _ﬂw B Tl
X b5 gl -
_.AE EW N OW FL o .
3 = - TR " B
0 _— R
o 7K s ¥ Fre L= [0 %
Al X oo & @ _mm N 7
- On# 2 _:_1| m\ T ‘LIL ‘OI
o < o] o5 S = Tl
o Ty T o T )
P 4w T T
oz ® Towe T T %
o o °© U o 0
O#E o ;OE _ ‘Ul Mﬂ .
e 5 =~ XX e T
do < R Wy < 5 0 o T
A B _ 2 (- T o il
<y % I Wy 3 1%Mﬂ%mﬁ%ﬁu
% ~ o o) ~
) < . N
&ﬁi% ATM = @]%ﬂwﬂu%})
0 o# = f Em o0 X = oW o B ou_o
TR ﬁ = T e N T g ozr
N R { = m:oh ] E W) W T
w P e Iz W o B T
<O o) o X El_ — s 1:,._ o ‘UI
= e —_— do utiﬂ(ﬂo}igeﬂ(_s
pf CI = o| " ©0 o o o oRe = 5w
= Wb < BER L ) PER %y
TR O L R O s
2o P T i PR - I
o = < W ~ M N oo X o E ST T &
Nd ~3 NH g AR ﬂw i) o U S~ o =
%ﬂ%i I ﬂﬁrwf%oﬁmx@%Mﬁr
PAI HOWD ,_LIL W JHO ﬂ 5 ﬂo ﬂ_mo OT.c 1:1_ ~X M_uLO ﬂo ;I!H ” OLO
X o7 o R Eﬁ% T = HpTHeTHTT <
N
2 S 5 T 3 - o~

Al LB ALY

2

ol
=

5. Al AFH



ol
=

o ARAANT

]
a

bl 3

°©

A -89 - 2018

KOSHA GUIDE

o
il
\:A
o
Gt

L
qu

<
il

N

ar
oo
N
j2e

o

(7h) o

B

(H) AANE =F71F9 0.1~24)

R N EPAL]

o
=

(stock solution)

ol
ol

37 2% O
Rl

]

ZA

I

A

)

ar
oo
N
j2e

"
G

—

0

CERID

o
N
B

o

o

A
Bl

=)

o

LER]

=

=

M7F AEEHYeE o

o
o

B
i

B

o

il
Ao

o4

=z
T

2149 )

(v}) A

5|
i

shofsfob g},

;(E]_

o
o =

a7zt

o
N
B

FAY

°©

bt

bel A8

°©

S|
ax

3]

T
-

o 4%

k9
.

A=

& oF

°©

o

SEEE

1

k9
.

of Bk Al ol T

o o

- O,

bol olmxe o, Alekel

A=A

°©

=

(e}

1

k9
.

o

<]
q'é‘

&
=

o

=
=

3
A

.
o]

St

ul &

(3) 2

shoF T,

R

Hlo



KOSHA GUIDE

A -89 - 2018

i

o
=

Sx(mg/m) et 71 A ZH L) wek HoE

i

it
¢

2 3703

o]

T

=)

=]

o
=

=0

[e]

(0.5~2uH) <]

e
&

Ho

7F=F 370

=]
g=.

oy

<

Al

.

IR EERE]

T
T+

7

o

i

o

Fol o Ao 5

SERCEE

(th) oA =
(&) o 7]

2o

H} o]

=
=

oj

(Hh) v Al o8 &

o
gl
o

xr
il

o
(-

Frh 358 0@
Ashe AR wesor

Fet 0.90 o] o™

)

0.75 o]/ge] Hojof

[olz
=

a9

1270 ¢] 3+

=
=

S|
i

afof et

22247}

The

3

2



HsT
3 E} =
x Aslol=ztol=
( hthahc anhydride)
B A4 CgHiOs TFZ2: CHy(CO)LO EAFH: 148 CAS No.: 85-44-9
Soluble in chloroform,
=57 120-1215T Zc4 295C v 1332 |/ 3] X: methanol, acetonitrile,
dimethyl sulfoxide
- EYdsiuid, ZERIdoEHCE, FERATA, AER2 FuirY, &
712 X 2 H AZ Y = AAFA ) JHAAR AFEE.
. Rz AR BB 2oz %3z BZ oo sk - By =
Ex wgy 2 &% TZ AE B, 9%, Asa FF 9L el AgEHE Exs g
ZHESFA] A ZE.
- 959 A, ATA, BTA, A, e, &, AzAe A
AbS 9l sstEA 9 FetEd FIHAo AR
18T OSHA
1 2
- 1= (ppm) (ppm)
=27% i cam NIOSH
\ 0.002, 0.005(STEL) 1
(mg/m’) (ppm)
1,3-1sobenzofurandione; 1,2-benzene—dicarboxylic anhydride; PAN; phthalandione;
9o 1,3-phthalandione; phthalanhydride; phthalic acid anhydride; 1,2-benzenedicarboxylic

acid anhydride

EAYE 2 J&A: A1 T BAULEZLS 3, 4-guEAMdolviow agH 249 g
AfrazAel 23 3 § oMNEYEL /LMY ZAL =(90:10(v/ V)2 F=
g F ageAAARZetE Y (HPLC) Aol &7 2 w4
AEAF N8 BA AL
= ARAFRA: 3, 4-HH S Ao o] = BA77] g5 A 22 ek E e 2 (HPLC)
IRE oA A 2% 2+9] 43 & 7] (Ultra Violet)
» % 1 L/min °]3f » BENOAEE 3 4-guEAEolrlo R
» IV -Hd: 5L FEAS ¥ Zegdstol=glol=
-F A& » AAE: 4 mL
LI | Sl B R s L ol EYEZ/CHEdZ Aol =(90:10(v/v))
» AR SAA: WEHTA 30¥ 7 kAT (v HE 25 cm x 4.6 mm ID Partisil 10-ODS,
» FAFER: AR AE T 2-107M9 dF FAR p-Bondapack Cig or equivalent; ambient

temperature, 400 — 600 psi
33 2] 1 Z7] 200 nm
F49% 2 §%: 5 U, 2 mL/min
o] F A =/ EYUEH/Q4=73:27:0.1(v/v/v)
7—1 %:A—]' -
AZ&3A: 0.008 ppm(0.048 mg/m’)




olAlofdlol B, 4t AtE, F4E Fo] 3, » A7 Y (range studied): -
4-t | S A Holl 7} wkg-3to] A5 A]F 7] |« #HE(bias): -
EFEHFS dojz=d = Qg » ZAY % (overall precision): -

= A3 % (accuracy): -

Al ¢ 717
» xEEdslo|=to| = L Al Sk = AFH7] 3, 4y EA A Eelyl 10 mge] IFH
w3 A-tHEAIE (3, 4-dimethoxybenzylamine, H FEld oA 28] F3E 49 JHAE
Veratryamine) : A %S5 & - 3, 4 guEAd Aol S WE-Zo ZoA (25
= O ASE I AT H mg/mL) 04 mLE 7272t g *-ﬁ’-oiﬂrxlf’ﬂ 7}?—?}
s FREIEAYSH T Fo g JAFstel AzA | o

- oEUEY : HPLC 537

o
x
Ir

WA A g7 E%&ﬂ% &1

= CEEASAel=  HPLC S AzF 12 ool Ahgaleiol @t 4w FAlE
= <22H(Phosphoric acid) : Al 2Fe & 290 Fure] oA (FE L@=1 =T
" SET 29% F oA CBAE 14 S FUY
Aere zga
- AANEAABZ 1 1 L/min®] BZ

High Performance Liquid Chromatograph, #

=7] UV (200 nm)

» ZAY 25 cm x 46 mm ID Partisil 10-ODS,
p-Bondapack Cigs or equivalent; ambient
temperature, 400 - 600 psi

R EE RS

» §HEFY2A 0 10mL, 25 mL, 1 L

= A

= A
= 58 bR WA BE AAZ o AP FFToA o]Fojxof g,
EEEE
1. Z AsAF 328 RAFGASAFA G A3t d4 e olA).
2. 4% FHAE A HAdHS A A (open face) s %, A ‘%’E«% o] &35l Hxel AAzg,
3. Al=ZAFH 77} X-}‘” o] ZE&G gl HEFES s, FHAEE oS I Il
4.1 L/ olste] fHez oF 75 LAE A5 E Zﬂﬂz%??lr/}.
5 AlgA#7F gy ]f—l AHA7IE B8, JHHES] & £ w2 vtk
6. AFA =} FANRE YHEEL

II. N & A2

7.2%9 freldd clHAE HolA 22 wpelgrel Wit
8. 7 mho] kol %% § o (obH E L = 2] o W FAbe] E-90:10) 4 mLE W
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VXR
-C A8 A 55 (mg/m®)
AR EEEERE LR R
- W, 2 oA A A EE 0] U (ug)
-B : FARANA EAEL ] S (mg)
-V AFHTIEL)
‘R 3 FE
V. H 1
= o] WHE OSHA Method 909 7] %3}e] 2HA st}
» A7FEE R A L A okRe R FFoly S HEjof s, A E AEE H B
sgul el Hgol Basit
VI. 31&Ed
1. 2855 1A A2018-62%, 3tgEd 2 EFHAAe] =E7]F, 2018,
2. 8T H A A2017-27%, AASESH L AAHASAH7|S H7F Sl #s 34, 2017,
3. American Conference of Governmental Industrial Hygienists(ACGIH): Documentation of the

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

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

Occupational Safety and Health Administration(OSHA): Index of Sampling & Analytical
Methods, Method 90.
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