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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%
1 E m Ers M
Al E] H] cm w2dEE N
2 o] 2| 1] E mm = U2 1/2 H mg/L
nho] A & W E £m oAz a9/Wel el e | pg/mL
U1 E nm HAE 20
7] %t atm Al Al E m'
b TFTH v mHg | 73] A A 5 A E ] E o
FTEgr Y mnH>0O AlA w2 1 mm
=29 kg
Al H m’
o g
W o] Al & Al B 1] E cir A
Al 2 1 E m wel "
npo] L= 71 9 18
2 H L
‘& el mL
nho] = & 2] uL
9) &%=
(71 X292 FAl= AA9-2(Celsius) Holl wpg} olgiH|olzat Q &0 TE &9t

Z‘:th%Et K= #Aleta A% 0 K& -273C& 3t
=& 156~25C, d=2 1~35TC, "2 30~40C= gt Wiaes = 44
o g @ 15T ol Re Fad.

(10) &%=

(7h A G Fu T AddEF T VA GRS AddEds TAE w
S/ (w/v)%e 7155 AMEet HA SR Fe] A8
FoFeo AEg&ds BAT dde= FI/F9G/v)%e 7155 AFEEh
wakil o] S @n| S g A|E u+= ppm(part per million)e] 7135 AF-&3kt}

(W) &7 T9 TEE my/moez FEAAUS weo me AHAAEI(NTP, Normal
Temperature and Pressure : 25T, 17199 7]1A &4 & =gt} wepaA] =
Nk wm AR AR 54 Al exst Y Adee] AagHel
SRR FAkstolof g},
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(1) Aef, 2E=4
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o =
(h) A AZzvtETHIY, I THAAZE T3
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BAst= e Yo 3
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£ 71%F 4 (Organotin compounds)
SRS
d471%: Sn j _} 1 BA#: 1 CAS No.: =1
==q ®1 ST o= W Z: - =R ¥ 1
=
EA, ¥Ad - 74 f71sE vt geef WAz vt
4 85 - SHAA, 2 Fohay HIHAL AFE S S, ASA, A, SAREA Sl AR
18y =H
al o) OSHAZ 01
[ (mg/m’) (mg/m’)
ACGIFI 0.1, 0.2(STEL) NIOSFI 0.1
(mg/m’) (mg/m’)
= g ol: Dibutyltin bis(isooctylmercaptoacetate)-BullOMA, Tetrabutyltin(TeBT),

Tributyltin chloride(TBTC), Trichlorohexyltin hydroxide(TCHH)

EA4E € A84: 49434 T BANY 24E dRAY AAFHAE AR ddste] ARE A
Hota Algs AdAe 6}0% NEE9S ZAT F HPLCY AAS-Graphite
furnaces °ol&3dte] At HELFEE F7|FF 300 LA 0.015~1
mg/m>(as Sn)o]t}.

NE2AY AL A AL
o A FEAFH AL o FA+F 2R E » FAV7 aAd s A AR E L)
(Glass fiber filter + XAD-2, 80 mg/40 mg) U PR S |

= % 1~15 L/min (HPLC/AAS-Graphite furnace)

» V)" -HAIS0 L » FAUAEE F4(Sn)

-Fo]: 500 L = AP 01%((v/v)e Z2te]l HIME oA EUE

=k =dho]ofo] o o] gl g 10 mLE ¥ 3083 229 A

= Al29] eFFA: 0TolA 7L ok = 22 HPLC(%ol 13}

w FAE AR AEYD 127 = Graphite furnace: 80ColA 30%3F AZ,

2,750C A 5% #}s}
= 9 5~50 ug Sn/Al =
» A FUIEEE RS9 S 01%(v/v) 24
[OPAEUEHR 354
» HEEA 1 ug Sn/AIR
- W 0.07-0.08
e 2 Z2X Agdx 4 Jdx
= FAo] x3E U F7)53 =] ol M2 = AP (range studied): 0.07~0.2 mg/m’
S ol ARvtEI] A e (300 L &71A1&)

= #3k(bias): +1.2(BulOMA)~6.7(TBTC)%
» % AW (overall precision): 0.07~0.10
» A3T (gccuracy): +7.1(TCHH)~10.0(TeBT)%




_10_

A oF 717
= Zirconium acetate oxide: XA 5+ » AFH7] - AFFRFE(XAD-2, 80 mg/40 mg, )+
= Z2FF R (Ammonium acetate): 44| o5 F &40l 94 (Glass fiber filter)7} #2e 3¢t
= A E 2] 9 R H(Diammonium citrate): 4] A 2F FHAE
T o) SKC 226-30, Gelman Type AE
» ol EYEZ (Acetonitrile): AEZvEIHISHF (= JICAE AFHE HEZ : 1~15 L/min
. SRT » HPLC/AAS-Graphite furnace
= 1 Z2AH(Glacial acetic acid): 44 k5 F = XA
» &S (Methanol): I ZvHE 1355 1) "lo]# : 125 mL
* 0.1%2] xAte] H7hd A EYEH 2) &FZ e~ 010, 100 mL
» Z22F dF g HEs 70%, SHF 271% a8 3) 93 : 5~10 ml, 10~100 ul
I M 22t EH 3%E Fou=z &3 . 204 sax
= AEEA SFEe] 1 02% WA MR T0%, Lo 00 L
SHT 268% el 1M o) ABRACNYRGT | o) g ga2 9000
3%E FouE Hrlste] &3 » ZgsE mE
v F7)FA ZFELA(1,000 ug/mllas Sn)): oHAE
YELD: 2SS 01%(v/VE e &9 &43
7174 eSS Aokt weEt
» HEA AL EEEN AEdd S ADE A
10 mL &&= ¥ § oMHEUEL: %2
s 01%Gv/WE e §9or F3 EgbA
A9 whET
» 5 bdE oWrEA §le
L AEAQH
L AEAHARAE o] &3t 24 JiJINEAHA B ZE BAGS
2. AlEAFH Aol FFFEY FES Auste] AuwE A7t 4 JMNES §9d4 FEE olE
ato] AZAG & FAFEYG I E A FA4 FEE ol &sto] dAg
3.1~15 L/min® f#&o% 50~500 L A= Agf3s gt
4. ANme F4E 2L, 2R wo= =tojofo] 2o wobx g-yhgktt
¥ AlEE 0T o]gtoll A Bakalm 793 kg sttt
I Als AAF
5 7HIEE 41 A58 FAIRE dHAAS o] &3to] 125 mL Hlo] A ¥+
6. o2 FE(XAD-2)9] ¢ &% ¢ F9 FuEAdFE F HA vlojAC vk 1 FEAFE
3 ol e FHUARFE BF A WA vlo]Ad ¥
7. Z47Fo] Hlo]lA 0.1%(v/v)e] ZAte] H7beE ofAEYEY 10 mLE ¥ FgxE 5
d5)s ol &sf dEgnt
8 i F8FA 30% B EFRAT
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: 2 mL/min

Al

d) Partisil-10 Strong cation Exchange Column and Solvecon Pre-Column

kit(Whatman Inc.)
(2) NEE 4871 el 50~60 mLe]

. Strong cation exchange column
(3) ol & F%F

\

(4) °l

HPLC?] 98 Ax3A 7 dastes dz 71715 2HsA 7tk

a. Tetraorganotin =2 o] o}
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B HPLC

LR

B

S &
= =

EY

0 - 100

100

11

100
100 - 0

d]) Lichrosorb(Whatman Inc.)

0-15

15 - 18
18 - 40

B) AEvE

(2) NEE 43171 el 50~60 mLe] 100% oFAlEY

b. Tetraorganotin &2 ¢ 2%
1) Z4
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QHEHFC

(3) €99 % : 2 mL/min, isocratic, 100% oA EUEH
(4) A& 100 uLES 3o}
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ASo Fste] Sn B4& A%y AAS-Graphite furnace®™ #|Z 3| A7}

1& AsA70H.

% 80TColA 30% 7+ AxsE & 2750CoA 5% 7+ AAFA Y. AgFy, Ax a8 47
A o] AlZFe] 60% Well A o] Fol A =& ghth(gas interrupt mode).

13. 91 &=
_‘7:]_ =]

IV. A4t

oY B—#M@:;wg B,—B (mg/m?)
W glgea 24" oARAdA Y F71F249] F(ug)
B: 3F&= 2A4d A4HA FA R Tr712“4 F(ug)
W Sl5&2 BAE FAFE o 39 F715749 Fue)
Wy @ 3582 BAE SHAFE 5 F9 §71549 Yug)
Br ' FAFE & 5 FARY F71F49 Fug)
B, ! FARHE F T FARY 71549 d(ug)
Vo F7IAFA D)
¥ JEY Fr &A= FA9 %(ug) @ AASE EA®E FA go FAAATE A gt
= 59Z 10 mL2 WE o, o] §9 5 100 uLS HPLCol FHste] Zdy HE712 %
3 3 o)A LU= 12 7tA o g "ol BA3F Ao|ul ulgla] 18 7Aoo Z Hiol BAId w
T FH9 &S e Ao AR 100 ulel EFEO Qe FAH Jdolxz A HEY F
Bol| EA1gF F249] &2 o] <Foth 1008] 3 F=ofof gt

= o] W& NIOSH Method 55049l 7] Z%&Fo] 24 3} o},

= Zr-coated graphite furnace tube(Zr-coated graphite furnace tube platform €& s F% L)

1. Zirconium coating : Pyrolytic graphite tube$} platformS 4.5%(w/v)zirconium acetate oxide &
Mol glFEH AL Yol F 200C9 71Z7](Muffle furnace)oll A 2417 AZA|A wHET

2. Pyrolytic zirconium-coated graphite furnace tube® R E #7543 S B ALgd 4 9
t}. 23y} Pyrolytic zirconium-coated graphite platform(e.g. L'vov platform)< Rt} 92 5%

.
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. National Institute for Occupational Safety and Health(NIOSH)

. Occupational Safety and Health Administration(OSHA)

&R 1A A2018-62%, stetEd B EEl AR w=E7]F, 2018,

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 Manual of Analytical
Methods, Method #5504, 1994.

NIOSH pocket guide to
chemical hazards and other databases, 2010.

Occupational Safety and Health
Administration(OSHA) : Standards 29 CFR 1910.1000, Occupational safety and health standards

- Toxic and hazardous substances — Table Z Limits for Air Contaminants, 20006.

544 CAS No. 3} 84 A FA 8 F(%)

Dibutyltin bis
(isooctyl mercaptoacetate) 25168-24-5 CogH56045:5n 639.57 186
(BullOMA)
Tetrabutyltin(TEBT) 1461-25-2 CigHzsSn 347.16 342
Tributyltin chloride (TBTC) 1461-22-9 CioHyClSn 325.49 36.5
Tricyclohexyltin hydroxide
(TCHH, Pilctran, Dowco213, 13121-70-5 CisH3,0Sn 385.16 30.8

Stannane)
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