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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):
Docgmentation of the Threshold Limit Values and Biological Exposure
Indices, 7th Ed, 2019.
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&) @9 % 71E  Ao], yo], F3], Tk, ¢ e FAE HEde 99 2 Vse
obeff el wETE 7)ol FAIHO YA & @eE F=AYTE KS A ISO
80000-1(F 2 T -A15: Auag})of up&
T 9 NE | FF 9 7=
IR= m =5 E M
A E] 1) € cm LE2UrE N
A o] 2] 1] E mm | F= 22 13/E mg/L
nho]l A 21| H m ntol A= 13/ e 2l | ug/mL
U1 E nm HAE 0
7] e} atm A A ) E m’
S FoFdg v mmHg | 3 Al A 3 Al E F H cm®
TFrEgn mmH;0 Al A 2 1 mm’
A e m? G ke
—al g
4w o] Al Al E ] E cm® | FA
Al 3 2] 1] E mm? 424 e
npoj A2 19 g
2 g L
&5 = mL
nho]l A = 2] H uL
9) &%=
(7hH =9 FAE AN~ (Celsius) Holl wh} ofgln]olszzt Q&0 CTE £9l
o AfeEE K2 EASD Afes 0 K 273CE @
() 4ee 15~25C, e 1~35C, 1]&& 30~40CE @k Yais oz 740l
gl gk 15TColste] *& Segtt
(10) %=
(7h dA @RI T JEAH Te VA G Fe] AiddFs AT wo
T TH/AEIAWN%Y 7EE AFESTE AA G RIS AR, A
A FITe AEEFS FAY o= FI/FIv/vV%Y 7155 AFESh
wakl o] & @nu| S FA|E u)+= ppm(part per million)9] 7|& & Ap&3kt}
(W) 371 F9 FEE mg/me=z TAFAES "o m HAGEHI(NTP, Normal
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A AF(Nitric acid)
241 HNO; 3}8H4:  HNO; A% 6301 CAS No.: 7697-37-2
s=%: 42T Ze3 121C v Z: 150 £ 3 = Eo & 5.
Ex owrgg @ £%: Ao A MAL S, vF R ZFT] AE A=Al e 2.
Bl - wo] g g 1A, At sEE EE UERSHE) 6 29,
FUAR SR SR =i =
AE-FH 2(TWA), 4STEL) OSHA 2(Celing),
(ppm) (ppm)
=E7F
ACGIH ) (twa) 4(STEL) NIOSH o1y, 4sTHL)
(ppm) (ppm)
59 o]: azotic acid, hydrogen nitrate, nitryl hydroxide

EAYE € HEA: A T g EES AfA ) AqF e FELEAoR
S oleazEnE T Z(Jon Chromatograph)dll 5 &to] A &3k},

AeAH N 4 Ha
= AEAFHA: Eedte] Fhel| B9 dd (= BEAI|E o]RABVEIYYY, AEEHET]
o] 271 A=A » BEAYAE A Nitrate(NO3") ion
(1) Pre—filter : 37 mm quartz fiber filter = AAF: 3.1 mM NaxCOsz / 0.35 mM NaHCO;
(2) Sampling filter : 1M Na,CO3 500 pLs F FgHoF F=
¥t 37 mm quartz fiber filter » AY: ol BAMg AH
* §% 1~2 L/min = ¥ 04~4 mg/mL
» F7]% - FHo: 600 L » AEFA: 0.003 mg/sample =&
- #2130 L 0.0012 mg/m” (240 L air volume)
» R AEANH F U HE TS F » AEZ: 001
W E Ao &Rk
» AR AA: 20CAA 1547 HA.

=
AColl A 2897 k43
ANE: F AEF 10% ol EE AR AE

Ha 3o A AR

oft ol

= F7ARS ZEldEe A A xFdE AAE E e AT 9 (range studied): 0.04~1.5 mg/sample
Ay wbgate] e EAANE yERd & olls B3 (bias): -
. Zdgd o] AA" A dstEd = F FEE(overall precision): 0.07
Aid e AEHEH xdd 2y AAkS | AZ = (accuracy): <14%
FEAA =& BAAE UEE F dS » ASAFHEH LA 0228




e LE L
orHgMgT @

A oF 71+
" SRT w A EAHA F o] AYE 2719 of A
= Sodium carbonate(Na;COs), A &5 5 (1) Pre-filter : 37 mm quartz fiber filter
* Sodium hydrogen carbonate(NaHCQs), A% | (2) Sampling filter : 1M Nas,CO3z 500 ul
= impregnated 37 mm quartz fiber filter
v gyl A 062 M NaxCO3/0.069 M|= Spacers: 37 mm polypropylenes w452
NaHCOs;+= 200 mL & &&Fet=3e] 50 mL 5| = Ax" 9
FFE Y31 1314 g NaCOsz¢t 115 gl= MoAAEZAHFE, FF 1~5 L/min
NaHCOs;& 4Yil &% & TFTE S g o2 A=vEIady, deeidE7]
=t} » A pre-Z W (B0 mm, 4.0 mm), So]=n %t
 FE-879 9 3.1 mM NaCO3/0.35mM NaHCO; A A (250 mm, 4.0 mm), A Zz 4 (4 mm)
= 062 M NaCO3/0.069 M NaHCO3; & - &= =23 A&7
glef A 10 mLE 2 L &FEetaao] Y= EHekxy 87
THTE 248 wErh v gEEeaA
= Nitrate(NO3 ) ion &< 1000 mg/L = 33
A ZEY9d 100 mg/L: nitrate ion & (= H]FA
A 10 mLE 100 mL &FZexzo] Y F|= Zgogdwul &7
A7A Geldls Yol 3 gt » EohaE FA
= 1 M EMYES &9 100 mL &% 23|« AUA] HEH(FF 0.8 ym, PTFE ®WEQD)
o] 106 g NaxCO3 & ¥ %AS gt} » wlola= T/‘]'7]
= AFARA Az IM BAUEFES 500 pL|= PTFER z®d A4l
£ 3Mmm A GATZE wdtA 7skal 64 |0 L EAIEE npo]
et Ax7)o A AT THA4L T HF) = AAAEL 001 mg7tA = 7 A
= B ordRA dguEA: ARS HFS ve Bz, AdE 2 wetgds Feslu nE AYe
gk 3k7)e} A Fafof stk Adet HAWES 95ty Yal] =ol AS HTbs|oF gkt
L A=A
1. A18E X F37] Aol Al&3F7]7F pre-filter, #2819, sampling filtere] A =2 343} =E o] 31X
S5 JHIE Weol &g
¥ "ol Qv 3w FE A JMMEVE Adetal s AFH A dAAClHA AE
sampling filter= H W] 14471#] Alg&o] 71538l
¥ A 7tA FFFEE sampling filter Al AF&38te] A|SxH 7 7hsalw, oluf ZdE &= &
M8 gkl AA gt}
2.4 M ANEAHABEZE shte] tix Al Al sAF A e AZAste] BA g
3. 1~2 L/min®] #3222 F 30~500 L2 F7]1& A3 st
4. Yo 293 4ol gles HH3 Ho R ARE AR ukdth
5 Alg AE & HAx 279 d% FAEE sampling filter?} 7S FEZ FH|stn AFcE Az}
TYT YA ow Al
6. = AlEs datel wel dddeE B




»

HEa
WHRUZT @

A9 5 9o ¢ o RAsted WHMA4T) B

I. A& A3

9. Sampling filterE &£33l7] Aol HA 49 FoF Aik &4S H317] 98] RS,
10. ZAHE AAsL AEE AWA 2oz &1t
¥ EFE YA nitratesE #4517 A= pre-filters
7k EHFE AEZH HWH-E= Mo pre-filtere} A 4t
11. Sampling filterE 15 mL Z&}2~8 23 F 7 £7]d ¥ &
IRSECE
12. 259712 1627 25929 E sta oF 30% s A3
13. PTFEs A A3 Ade] A oRA & o] &eto] 7} A58 FEHEAS ofasto] 7fRe Sebx
g 87 B SEAEY vpoldd Wt

14. §8]do g FHFAAE s|Asto] Adg HeolA HAg 5/l e d=E AZFds A
Azt 28N ZEodd 7)o Wi ddd] WA RE &N wF A2 &HoF
= H| gkt

15. o] &9 I = =o|(mm ¥+ uS[micro siemens]) £+ 3= WA ) (mg/L)& oA ZnE
oy HARFds Adsn

16. A&, Al FAIE, 93 FASE 5 207 AIEE AT gttt Ha 39 EFE&AE o] E4
Eia=

[+2] 741

17. Dbz &89 F2F(el: 1.5 mL/B) ¥ d5 4= 1.1 x 10° kPa) 2 A x3]Ake] Hae] wlhe}
olZARMEINIE FFA7|L Ve 20S AAg

18. A5 AR E EFlu(dE £ 25 uLE A ZvfE 2 X FY 3k}, nitrate o] I =9
AEo] e WAS FATT A wo] e yAwA o] HIFd WUAE et SEdo g A
25 Heta ARA T F A sAAFE Astel A &g

V. A4t

19. & Aol 9ste] sid =49 s=E I
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ragngc @

C D BAEA 9 % (mg/m’)
Co D FAROA Lol 29 HiF s E(mg/L)
C S ARAA Fol29] FX(mg/L)
\Y% AR = (D)
Vo D FAE S99 Hy(mL)
Vi Az & F3(ml)
Fq 7 AR HZE fH9 9 A A S
F. DgoloA] sbs =R HEkelr] $3 WEA4(1.0163)
2445 1 A EI(25TC, 1718l A o F 784
MW &xj=
V. ®H1
» o] W& NIOSH Method 7907 7] %38}t
» ThE B O [SO 21438-2, OSHA Method ID-165SG S©] 9l
= o] WHS AgAHFH] worg ¢ v HE P AFIAE AT & Aok
» G P dquERA: AR ) 95 2 557 AlFol AFA, FAAd0] derg A HES Y
shoh, B Azt AdhE 9 WA S 2851 BE AHJS FIFE otolA] o]F o] Aok k)
VI. ZaE3
1. Z&=TR 34 A2020-48%., 3}8HE2 ‘3—4 g A =%7]%, 2020.
2. AEx=FE uA A2020-4%, AASHSAH L Axdg Tl B3k 1A, 2020.

3. American Conference of Governmental Industrial Hygienists(ACGIH): Documentation of the

Threshold Limit Values and Biological Exposure Indices, 2019.
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, Method 7907.
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