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Figure 1. Description of a modified 2-piece cassette holder
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Table 1. Operating conditions of flame atomic absorption spectrophotometer

Descriptions Condition
Lamp wavelength 589.6 nm
Spectral slit width 0.5 nm
Lamp current 5 mA
Fuel acetylene
Support air
Flame stoichiometry reduction
Replicates of readings 3
Measurement time 2 sec
Delay time 1 sec

off

Background cerrection

recovery) % [Bias 2 thehig)
7 ok 34e 247 o 40 9 4

(4)7 ZTHNIOSH, 1995; Taylor, 1987).
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Table 2. Recovery rate and analytical precision of sodium (sodium hydroxide)

Level Spiked Na N Detected Na  Recovery rate  [Bias €V CVpw
(NaOH) pg (NaOH) pg (%) (%) (%) (%)
5498 6L |

| 565 S cacerzon \BISE2I0 315 204
274.99 274.88+1.09 . :

2 a4 O @moatigy P09 04 039

. 43998 457204532 i

3 Cwan S (omiezs IBOIEL2 391 16 .
549.97 534.64+34.64 joas s '

4 0%683) O (1061916026 10725630 725 589
£24.96 002.42 247,04 "
(1435.25) 6 (1570.00=81.83) 109.39+5.70 9.39 5.21
1099.95 1203.61£6.14 A ;

6 9 5 ookoirioey 0949056 9@ 0S|

Totdl 36 105515271 553

", Mean+SD

Table 3. Description of sampling sites and consumption amount of sodium hydroxide

per month in chemical plants

Sampling sites Consumption (torn/month)
1 Washing 159,
2 Production 40,722.00
3 Acid neutralization 129.99
4 Acid neutralization 151.80
5 Regeneration of ion exchange resin 14.65
6 Regeneration of ion exchange resin 12.99
7 Regeneration of ion exchange resin 15.69
8 Washing 144.00
9 Washing 5.00
10 Recovery 250.00

.. production amount
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Table 4. Comparision of total airbome sodium (sodium hydroxide) concentrations using
the 3-piece and modified 2-piece cassette holder in chemical plants

Sampling (ug/n) Airbome
sites (A (B) concentration  P-value’
(paired) Modified 2-piece  3-piece cassette ratios (A/B)
cassette
1 40.09 (69.74) 28.72 (49.97) 1.40
2 59.06(102.75) 35.86 (62.39) 1.65
3 2339 (40.69) 16.95 (29.49) 1.38
4 20.12 (50.66) 1720 (29.92) 169 °
5 3280 (57.22) 16.66 (28.98) 1.97 ol
6 27.97 (48.66) 12.89 (2243) 2.17 g
7 30.85 (53.67) 1231 (21.42) 251
8 45.19 (78.62) 17.87 (31.09) 253
9 37.68 (65.55) 17.79 (30.95) 2.12
10 29.12 (50.66) 17.20 (29.92) 1.69
Total 35.54 (61.82) 19.357(33.66) 1841042

", Pared ttest; ', Mean; ™ Mean=SD

70
Na

{ug m3)

No of sampling site

& 2-piece casselte
3-piece cassette

Sy
=

R R

S

Figure 3. Comparision of total airbome sodium concentrations using the
3-piece and modified 2-piece cassette holder in chemical plants
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Table 5. Distribution of total airbome sodium (sodium hydroxide) concentrations using
the modified 2-piece cassette holder in chemical plants

Total

Airborne Sodimn Concentration(g/m’)

Sampling .
sites (1g/m3) Upper Bottom Hpper /e
1 40.09 (69.74) 16.86 (29.33) 2323 (40.42) 042
2 59.06 (102.75) 17.43 (30.32) 41.63 (72.43) 030
3 2339 (40.69) 11.02 (19.17) 12.37 (21.52) 047
4 29.12 (50.66) 13.29+(23.12) 15.84 (27.56) 0.46
5 32.89 (57.22) 13.40 (23.31) 19.49 (33.91) 041
6 27.97 (48.66) 1621 (28.20) 1175 (20.44) 0.58
7 30.85 (53.67) 14.72 (25.61) 16.13 (28.06) 048
8 45.19 (78.62) 27.62 (48.05) 17.57 (30.57) 0.61
9 37.68 (65.55) 21.87 (38.05) 15.81 (27.51) 0.58
10 29.12 (50.66) 13.29 (23.12) 15.84 (27.56) 042
Total 35.54 (61.82) 16.57 (28.83) 1897 (33.00)  04710.09"

*, Toptmiddle-rim; ~, Mean*SD



60 &9 - 72 - AT - A F

Puskar 5(1991) styrene 4|22} 37mm
3G FHHEEHE o] &5 AR ¥
Al 238 A4 24 F FHEEY
9] F-2elAM 629% LEl A|A F ofARE
oA 16% T2]3 HEjelA 1%7t 24
HE B 13 v} 3Ic}. Beaulieu {1980y
HIE, 384 n]AE AWIE 27 2
€ 24, &5 £79 35 1S FHEE
HellA 28 sHHEZHET) A8 24
o] B3-S Ik 1 F A§A ]
AEM gE 0 vld] £ A
£L Uehd AL LA FHHEEY
Uiell ZgAt | AET} a7 i
o8 Atsdth TDIS 7% 2 FHEE
ti2] yF-dde] ZAAE BEeiM
g 2z} Jpsie] wle) Eo)
21% Z7}8F3tHMao 5, 2000).

£ 99 A543 oSHA el v
2} MCEZE o] NaOHE 7151 3]58-%
WKt A W 105.51%(99.96~
109.42%)% NIOSH2| ¢1%(acceptable)”]
FQ 75%9} Apreferable) 713 90%0]
ANIOSH.  199%40)2 5% uEsigich
Bias|= it 5.53%0.04~9.42%)% 0.
AEE st 2H2A VoS 0.11%
2 OSHA method ID-121914 #|A|8 58
%HETH o i)

1996\ $H73 5ol A AA|3H o HA|o9)
+7] & YEFS MCEZHE o] g3)A 5
(/minS 2 4AI3F ANZE AHFHT F o]
2 AZclEIHo g £4319) of
dtef clehd ojAAA9 7] £ YE
B T 036=0.12 (0.16~048)ug/m’ ©.
EAEER, 1997) 2 A9 Aapo] u]
3lo vl A2 olr} APdE of3A]
Aol ol= gt chol A 3¢t Wl WY otk
FHIEEHE 72 Yx|ollA EAlo) 13
g @PNES A EHEAE=0R B
 NaOHef| tgh = 549] 51871 2 ng
m’ Bk SHA| ekl 9 87 0708
& ek F30M9 YER S3A)=
Wy 2 JHHEZHS AS 5906
(102.75)em’, 39 FHHEEHS #A$
35.86(62.39)ug/m’ ©. & }ER} W otk 7}
MEZHS] L a 80| 1650 S Ao
E UEheth € #Hi 12299, 1518052

AHEshe A 30MY A=W
g 2 FHHEEHS ¢ 2339(40.69),
29.12(50.66) g, 35+ FHEEHS] 7
£ 16.95(29.49), 17.2029.92)ug/m’ 0.2 ¥
g 2c FHHEZHN 747t 1389}
1694 A Jepdth € 1465, 1299,
15698 ARE3HE o] WA AL
Aold W 29 FHHEZTS A%
32.89(57.22), 27.97(48.66), 30.85(53.67) ug
/mMeE 3¢ FHIEEHY 16.66(28.98),
12.8%22.43), 12.31(21.42) pg/m’ B} 74
gro] z}z} 1.97, 2.17, 2.518) EA YEbs
o 9 Bt 1.59, 144, S00ES AR
AHEHS HY 29 FHEZT N9
40.09(69.74), 45.1978.62), 37.68(65.55)g
mog 3¢ FHEEZHMY 2872
(49.97), 17.87(31.09), 17.79%(30.95)ug/m’ &.
o} E7o] 140, 2.53, 2124 EA] e}
Wk € B 2505 AN 3
Ao Wy 2k FHE ErolM
29.12(5066)ugm’ 0.2 35 FHIEET] o
2] 172029.92)ug/m’ Bt} E7]2k0] 1.69
v A Jebdch

NaOH HEZAZIN 5L X L =
7102 ¥y 2d FHHEEHS) 38 74
EEZGE o]43l9 YA UEE 3714
55 AR AR Pgoie] ¥E 2
@ 4 33 FAHEEH S YEF XHFS
vl Az Ay ok FHEZHA H
T 1844 ¥ EFFS gRlssion,
By 2g FHEEH Ulfoxe YEE
FEE ARRYTHEERAAM A4 2
A% 4724%7F $AEE A o]
23t A= 37 FHEEHE AREEIA
YEES 238 o FHHEEH JF9
9] FE3 vid Bl Alg EI§HA
7hsAe Ao R BFE Aot
78] A9 FHEEY ujiel F25|
RAY 729 F ol E gojd 4 gl
t}. ]9} 2] FHMEEY WFE €
o] AE ] NaOHE $HH ojeo] 2
= 223 2 gdz p39d gt
A NaOH X7 A] NaOH7} #38 4= Q)=
FHEEZH] Y EdAH LS Hid)sn
U] ZHuAE Fashs ¥E 2
o FHHEZHE o] 83k Aol FEE

£ 59 4 95tk B NaOHO] U E
AE&E TN 5 9l ool U8
A43e] 77} ool ek & Aol

£ A7E 22 FHEEY YAl
MCEZEIE #3435 WY 2k FHEEY
o} 3¢ FHEEHS YEF EIEES
Shotr 7] 23l 44 ¥g 29 R EET
U] IAEEE Hrksty ¥y 2d 9
3¢ FHHEEHS IAELS H|wE
%k

1. 7RSS oz Je4dS F7ket
A} Bt 3482 10551 %(99.96~
1942 %33 [Biagf:= HF 5.53
9%004~9.42 %At FUEe] st
AZR] CVpora= 0.11 %3 27 o] 2] 3
A= OSHA 1214l M A8 5.8
%R Yot

. HRABOA WE 29 FHEETH)
A EEE)e] 219 YERY
Bk Wy 2k FHHEET O] X
g AA JEFS] 4724 %2952~
61.12 %)%tk

CERA RN WY 29 FHHEZTH ]
A9 4t 63.17(40.69 ~ 102.75)ug/m’©|
AEHeH, 3¢ FHEEH B¢
Hit 33232141 ~62.39)gme] HE
slo} Wiy 2 A EEHS] ¥HEE
o] 3¢t FHHEZro| v)3] 1.844) £-<)
st =3%4THp < 0.01).

2 dqte] 29E F3s) 5 ¥y 2
o9l 3g FREEH Q] 2Pl 72
g =jo)7} gk webd TS o]
43 NaOH AR ZHA] FHIEEH Ul
o $&5= Al571] F4sh= WY 29
FEZS o] g5k Wlo] ITYES
< ¥4 4 A%

=

(¥5 ]

REFERENCES

eEY AR HEEE xERL



Al A91-212, 1991

A%, AAFAAR, 2000

BT 71LBEAY fsid F 2
H71%, 1997

Beaulieu HJ, Fidino AV, Arlington LB,
Buchan RM. A comparison of aerosol
sampling techniques: "open" versus
“closed-face" filter cassettes. Am Ind
Hyg Assoc J 1980; 41: 758-765

Buchan RM, Soderholm SC, Tillery MI.
Aerosol sampling efficiency of 37mm
filter cassettes. Am Ind Hyg Assoc J
1986; 47(2): 825-831

Budavari S, ONeil MJ, Smith A, Hec-
kelman PE, Kinneary JF. The Merk
index. Whitehouse station NJ, 1996.
p.1363

Cooper DW, Underhill DW, Ellenbecker
MI. A critique of the U.S. standard for
industrial exposure to sodium hydro-
xide aerosols. Am Ind Hyg Ass J 1979;
40: 365-371

Clayton GD, Clayton FE. Patty's Industrial
Hygiene and Toxicology. New York :
John Wiley & Sons, Inc, 1993. p.771-
773

Ellenhom M, Barceloux DJ. Diagnosis and
treatment of human poisoning. Med

Lt

Toxicol 1988; 929-33.

Mao IF, Chen ML, Lin YC. Sampling
efficiency of a closed-face cassette
sampler for airbome toluene diisocy-
anate determination. Int Arch Occup
Environ Health 2000; 73: 570-574

NIOSH. Pocket Guide to Chemical Hazards.
Cincinnati, OH : DHHS(NIOSH) publi-
cation, 1994

NIOSH. NIOSH manual of analytical
methods 3rd ed, Method No 7401.
Cincinnati, OH : DHHS(NIOSH) publi-
cation, 1994

NIOSH. A NIOSH Technical Report :
Guidelines for air sampling and anlay-
tical method developmentand evalua-
tion. Cincinnati, OH : DHHS(NIOSH)
Publication, 1995

Liden G, Melin B, Lidblom A, Lindberg
K.Noren JO. Personal sampling in
parallel with open-face filter cassettes
and IOM samplers for inhalable
dust-implications  for  occupational
exposure limits. Appl Occup Environ
Hyg 2000; 15(3): 263-276

Occupational Safety and Health Admini-
stration(OSHA).  Analytical methods
manual; Method No. 121. 1990

WY 2t FHE HE9 1% FAUEF $HES o 484 AT ¢l

Puskar MA, Harkins JM, Moonmey JD,
Hecker LH. Intemal wall losses of
pharmaceutical dusts during closed-
face, 37-mm polystyrene cassette sam-
pling. Am Ind Hyg Assoc J 1991; 52:
280-286

Raffn E, Lynge E. Juel K. Korsgaard B.
Incidence of cancer and mortality
among employees. in the ashestos
cement industry in Denmark. Brit J Ind
Med 1989; 46(2): 90-96

Rando RJ, Hammad YY. Modified marcali
method for the determination of total
toluene diisocyanate in air. Am Ind
Hyg Assoc 1985; 46(4): 206-210

Rubin AE, Bentur L, Bentur Y. Obstructive
airway disease associated with occu-
pational sodium hydroxide inhalation.
Brit J Ind Med 1992; 49(3):2134

Taylor JK. Quality assurance of chemical
measurement. Chelsea, MI:  Lewis
publishers, Inc, 1987

Wilhelm KP, Pasche F, Surber C, Maibach
HI.  Sodium hydroxide-induced sub-
clinical irritation. Acta Derm Venereol
1990; 70: 463-467



