ST 5 Fﬁm%:ﬁ Prft 3

2310
15 A% Bromine and Chlorine

REWE

7% €1 1 (1) 0.1 ppml[6]

(2) 0.5 ppm[6]

OSHA : (1DO0.1 ppm ; STEL 0.3ppm
(2)0.5 ppm 5 STEL lppm

NIOSH @ (1)0.1 ppm 5 STEL 0.3ppm[1]
(2)0.5 ppm 5 STEL lppm

ACGIH : (1)0.1 ppm 5 STEL 0.3ppm
(2)0.5 ppm 5 STEL lppm

((1) 1ppm=6.6mg/m3)

((2) 1ppm=3mg/m3)

B 2 (DAE S QFE]
FAPE

(1)3[@?%' R 3119 g/mL @ 20C
I S8.78C

Zhgi B 1 23 3 kPa(175mmHg) @ 20°C
S5 (F 5i=1) 5.5

(2)7?*,‘}El ;R 3214 gL @0C
il -346C

J,[K;Enk'% A1 (-I- 7@_1) 2.5

-

(DBr2 5 )12

S (D159.82 5 (2)70.91
CAS No.(l) 7726-95-6

(2) = T782-50-5

33*:%‘ “mH NIOSH 6011

<
J
<
71

A B

7’} Pr

FPRETET 2 WG (0.45 1 m » S EEIRGT)
W & 1 0.3~1 L/min

ﬁﬁ?ﬁ% e[ (DSL @ 0.1ppm [1]
(2)2L @ 0.5ppm [1]

= (1) 360L

(2) 90L

ﬁﬁf#lfﬁl_ SIS

ﬁﬂf PREME T =30 @ 25C [2]

WY [ﬁzﬁ ERE10% 0 =P

[4[

=.

il I

lﬁ

(1]

£

ﬁ? [Ei' (1)0 07~1.42mg/m3(H*~72L2 5% ﬂf #
(2)0.35~6. 77mg/m3(f"15L4 e ﬂf #[)

i % : TATRL

AR FECVD):(1D6.9% 5 (2)7.5%[2]

>

TR
REUECE 5{2’5% (Br-) 5 #EE4(Cl-)
ki ETV?TQ 3mL 6mM Na2S203 » 107 &
i* '? 50 uL
(DT FI #vi=Dionex HPIC-AG4 W&

ﬁ, (guard) HPIC-AS4 57 By il
(H)[i?@%g'ﬁﬂfﬁﬂ“ﬁ?ﬁ AMMS anion suppressor
TPk @ 0.25mM NaHCO3/4mM
Na2C03/0.78mM
p-cyanophenol
W & 0 1 mL/min
IE?F‘HE‘ - VL (RIS

Bl A [Eﬂ 10 ¢ S full scale

ffwﬁzg, YA o CLHE . B el
BB © (1)2.5~ SOOugBr/?F?;iﬁ

(2)1~160 g Cl- /?Fi}ifﬁ[![

B R RS - (D1 e Br/fll Q1 e

CLANi

Ji Pl R (CVa) © (1)2.6% 5 (2)0.7%



R EERIL) 2 FEOL Sl > S51Br2 b CL2p3g M #6131 73 [][kL0.008 ~0.4ppm(0.06~
2.6mg/m3) ¥ 0.007~0.5ppm(0.02~1.5mg/m3) * 4 3 Av@ArS kLI EISTELA 4 ©

TR R EES)E I T 8 o HCIWHBr 3[BT & -

B2 R (DU 5 B8] T BRI 56 1, [T -

()8 5 1 55 BT 52,301 T S Pl o 55 101 [ 10T -
I

.38k

L1 i PR PRE |(Na2S203) 5 3588 (KBr) & #[#(KCl) » 73 Fra

1.2 FgE o

13 ¥ S0(emM Na2S203) * 704741 Na2S203 #° 500 mL #fsfl1 -

1.4 ¥pEik(0.25mM NaHCO3/4mM Na2CO3/0.78mM p-cyanophenol) : 14##0.041 juNaHCO3 -
0.848 1 Na2CO3™ 0.186 p-cyanophenol*2LF EE"ff[1 o FH i 10.2 1 mIRZIPUETR -

L5 F) % T(0.025N H2S04) * 1 2.8 mLIRRFRACALA B Al (PIRII02 o miETRGH
TR ©

1.6 Akl [EifAE : 1 mg/mLY (DBr- = ()C- -

(DVE#0.149  JuKBrb® 100 mLA B =j<f1 o

(0.1 s KCIF® 100 mLA B+ A+fl1 -

1.7 AgEyie el o IRl o R R 0.2 o miREIRC @

(D2.5~500 1 g Br-/10mL /{5 Ae Ak -

Q)1~160 g Cl-/10mL :Edf%‘ﬁéi’ﬁ fle o

2.7,

Z-E PREFEH AT 25 mm 50 mm [‘J%jﬂﬂE%QEI@PP(polypropylene)lE[?“ﬁ“é'ﬁ ’ [‘Jﬁ(a)ﬁfj
A (prefilter) (b)ZAVPURGT (silver membrane filter)* o FLEIH FRA5E/ ET -

2.2 {f ~ PSR T REFRF 0.3~1 L/min °

2.3 BEVEMTRL ¢ i F R (R AR (BCD) ~ MSTER o T e

2.4 30 mL ’?ﬂ[ | SRR o Aok EOEEY  EPHAYPERS -

2.510mL V=5t -

2610+ 100 mL Bl -

2.750~1000 ;L EEEIE -

2.8 # o

*EUPURGE - R T e

L]~ 35 F=AONRGERED 30 mLAK &1 [ D 1> 29907 3mL 6mM Na2$203 »

YA @fﬁ%%’?@"&iﬁi&fll » = P1055 6 lﬁﬁ‘fﬁégﬁ o

BAYRERT » 2013 B ST VRGCE [ SRR PRI
FEEIR

GV I LT > 2ok Py P R R -

SR e ORRE T W B IR R Ty R R R R
£l

3FRER
mﬂﬁﬁ%@ﬁ@%ﬂﬁ%ﬁ@ﬁw
32 HEAH ~ SRR © P R R RRT i o L

3.3 FRERAARGEIT0.3~1 Limin > ] T 2 = REHE T3 1 ARBLRHRES | MR & 250
S ER8~360 L FE52~90 L -

3.4 FRREEIRHE P TR R S

35 B2 FE = DIRERE0% SRV IR -



4B

4.1 H:p jﬁﬁt FITESRT JE AR PR & J’ﬁaﬁp[{ﬂm%@f
s 3mL 6mM N51282O33“II Bl CIE T T i
e AL PSR A Fﬁr}ﬁiﬁﬁ
4.2 ShEe I?HHWELL ok SV 13521055 ## [E‘
=

BHEE -

AP EVREIT  BREIRRTE Sk et

43 §7RF ﬁiﬁ# PO Tl kR A AL 10mL -

44 AR ozumfw%mk&’[ TR S ICT T ¢
SAmEI G ey th

5.1 SR IR R SRR

g Cl-/mL -

20.25~50 g Br-/mL Q)#

g N il o e Ll

5.3 JRjERif K
5.4 1] ;F:[r’?;fﬂp Jﬁ[ﬂﬁiplfﬂﬁ [‘/ﬁ' ﬂ
5.5 ﬂ‘m;ﬁﬁﬁp I
5.6 L‘%Iﬁ i [E:[F' ﬁﬁ&f’\vmi » I
6. N

6.1 BREIPTIEIF

:EL@T‘: A T o

ameT’ﬁ’Jﬂii& SRRl SEL -
WM@ U BRI R

VL PR ) S

I R SRR Ak )i

c0.1~16 u

['fF
0 S5 gL > IC(M Dionexx 20001855 » f5E PR IR B A8 - i il
“J (TR P
(D FETE=HPIC-AG4)
‘gﬁ‘f 7] ,HFI%?F“ (HPIC-AS4)
(DR EE=" £l Fy(AMMS anion suppressor)
(I %%fi@ RS
kR 0.25mM NaHCO3/4mM Na2CO3/0.78mM %-&t[i5(p-cyanophenol)
i; 3 (mL/min) 1.0 mL/min
£l %‘GT[EL'( oS) 10 1 S full scale
1= FfEH (@ L) S0 L
B 3rfz 0.025N H2S04

62 BRI © B TR S A I AR
%@ﬁ;gﬁz ;ﬁzﬁt W [ﬁzﬁ[p Ji@r{r%p[%?(ﬁ‘/ﬁ@) °

6 4 ﬁiﬁd@ '“ﬂ%&[ﬁ (overscale)“/ i lﬁiﬁp[{d@z 3| EﬂJ‘ AP BEE PYER R ASE (output range) E1FT

Tl o
6.5 TrffFs*
PEL | AFVHRERERIEA | ARG ISR ISCVafi

G | (pm) L) (12 (%) (%)
(DX 0.1 8§~32 5~20 96.1 2.6
Q) 0.5 2~8 3~12 93.5 0.7
*SKC(Cat. No 225-1802)FUpRik » 54 IZOSOFWFJA ”}[
[qusr} EEL = TR (B TV j [ﬂ F IS5 HU?{ AR R H@ ) Eﬁ}fx JIZIEEEQ?{ £l
PEEL = RGPV [P Rt 15 -
7. “FET
7.1 SR T PO T R S ) AR E LSRRI A -




W—B
C (mghii): (W= 2)
C: “JFET?F%E#[H NSRS 24155 IR (mg/m3)
W ﬁiﬁl#lfl'i \(Br-)p5 & (Cl-) 73 HIIFY B (e g) o sl el B eh
B:#f 'ﬁ?ﬁﬁlj HEE(re
v i kD
8. HFEE
B 1 Ea=59)
By IC IC
E‘V’F*
I8 ﬁ‘vﬁ Dionex HPIC AS4A Dionex HPIC AS4A
ikl Ff Ak Dionex HPIC AMMS Dionex HPIC AMMS
2 F'.”i_f Dionex HPIC AG4A Dionex HPIC AG4A
s 0.25m NaHCO3/4mM Na2CO3 » 0.78mM p- -
RERL e R AP il %
cyanophenol
VIR 1.5 mL/min 1.5 mL/min
([ s }%ﬁi@ ([ s %ﬁl@ (s
‘o ” T i . G .
R T4 0 T4 0
fi CVafil L% CVafi 208
. S R,
) £ 9

i g s o b >

L 3.0% T 1.6%

CVaffl ' CValffl '
9. it

[1] NIOSH Testimony on the OSHA Proposed Rules on Air Contaminants, Docket #H020, August 1,
1988.

[2] Cassinelli, M.E. Development of a Solid Sorbent Monitoring Method for Chlorine and Bromine
with Determination by Ion Chromatography, In review for submission to Appl.Occup. Environ. Hyg.,
June, 1990.

[3] NIOSH Manual of Analytical Methods, 2nd ed.; Taylor, D.G., Ed.; U.S. Department of Health
Education and Welfare, Public Health Service, Centers for Disease Control, National Institute for
Occupational Safety and Health; DHEW (NIOSH) Publication No.77-157, 1977.

[4] Occupational Safety and Health Administration Analytical Laboratory: OSHA Analytical Methods
Manual,(Method No. ID-101). American Conference of Governmental Industrial Hygienists:
Cincinnati, OH, 1985; Publ. No. ISBN: 0-936712-66-X.

[5] Occupational Safety and Health Administration Analytical Laboratory: OSHA Analytical Methods
Manual,(Method No. ID-108). American Conference of Governmental Industrial Hygienists:
Cincinnati OH, 1985; Publ. No. ISBN: 0-936712-66-X.

1 557 (R A 501 3, ?Jﬁjﬁ@?@ﬂ‘ ST %‘E'MA NI4T 6F] o



