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E 1. A2 JARE dAY =27]|FS dE S8 A=Y AE 4
=
_‘_,——_i _Z’__ AZ o
NERSEA 24T =71 _O 1ol A
1 m 22 3 GC FYF 1 w0
+71(0.2 . : ,
A = R = Split ration 20:1
L/Ex120%) Splitless mode, .
3 . 7|0.19), mg| 29, mg _ AE7| =2,
ppm |mg/m'| o] ¥ 3t AZ7]
°F mg E9%, ng -
10 32 0.768 | 0.0768 1.536 76.8 3.84
1 3.2 0.0768 [0.00768 | 0.1536 7.68 0.384
At ow TAstetEo] WE FIDO HE3A= pgollA ngiteld Ut

Ak

g 5 9led 9E 104 Bw 2l 8%l 1 pmfﬂ 17107zl A1 7]

AEFAGG EoFS ¢ F Unh oTd S EYUEQ A ARAFHE

% (Sampling rate)7} WoH(o & 9] 3M 3500%! % 35.5 ml/min)® FAIZF A5
AF kA ke APHAS A= Hrrer7E dEt

HEAQ Hd FEEYU B84 67F A58 A= A4 v ==

& 0.5 mg/meAd ACGIHY TLVE 0.01 mg/meZ FHAH, A4 OSHAE

= 67F Aol Wste]l PEL& 0.001 mg/m'(1 pg/m)o= 7Nste] o5 A3t

L K

1

1999y WEFF = (EE4A 5, 199904 67 A=Y AEIAS T E
Fus

A% RYFEA, QAFYFEA, ol eAzrkE A} 242} 0.33, 0.30, 0.17 e/
AR AE gerstel my AxwAs BAR ALY, F AEWA AFEA
wo ug Fastn @ 5 Ao

¥ 2. 67} 289 3&IE

ks =E7E H] 31
—1_]_:%)__?__ %%‘}\é 67]’ i% 005 mg/nf
fiﬁ 67 ﬂi 0.05 me/m AT 1 0.33 ug
ACGIH 84 67} 3% |0.01 mg/m 35 33 A10.30
<44 67} A% |0.05 mg/m' B =A:0.50ug
0.001 mg/m'= Aot [o]=AZwETHI]:0.17 ug
OSHA BE 67F A% i
20061 =g o4
webd] A A =4 A gE EAsgen u A&9x @=viu 3
o] 7 9dEAS EAEA Fvla st AL DAy AR 03 2=



Atk dE Eo] FErt WA EAY u FUIAMAFS HA s HEo
A GAY B HAEIARYG We sRoAE AFATIAAS T EHo
A7 wEolt. T SAHANE wEFUFY e Hudds =E57]59
/104w B3 2R B 2o Zo] AZH:= gse Frt
(risk assessment)& & W& 2 sz EA5ts 240 o= AL 98]
T2 A EA, aga AEIolEe] FEE ojwA AHEd A}
7} Fa3k
Ak 37 Fo M HEIA FFEAAY FEIF FE7FoR H
o= A= ok AUE7Ide] 3 V=2 FAAF V=R dAE W
SH(& 3) oo et B AFE Fris T S5kl gtk
X 3. AR eried AUFrid 71EH|
Sz =0| 2 A=
- £8% === aea e BRI
LE|E == H| V)= H| oA
CO2(ppm) 5000 1000 8A|Zt 1000 -
CO(ppm) 25 10 8A|Zt 10 -
HCHO 1 0.1 ppm | 8AlZF | 120ug/m’ -
s = A B F 150 127HA||AE-IB
~ 7 ’0.05-2 mg| 150 8A|Zt 100 47f A MC
PM10(ug/m’) 200 17 A AP
SR 7ML 800 470 A A
0.05 127 Al
NO2(ppm) 3 0.05 A7HA| A
0.3 170 A A
2= (pCi/e) 4.0 -
M (7 /cc) 0.1 0.01 -
500 127 Al
TVOC(ug/m') 400 47 A| A
1000 17 A A
0.06 127 Al
2 Z(ppm) 0.1 0.06 A7HA| A
0.08 17 Al
A: AlZboll tHEF i olM X
B: X|5tdA}, XIStE AL O{ZHAL=RIE{D| o] CHEHA, ZSIAMZ ofZHE{n|d, &
HEZodAle Cfghal, TAM T 2R o|& R, B AR BEA

TS e,

=13
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2% ARAeNE B9t wed A% sol AFWA B, 2
FeAe 4o B BEed weE 008 ARAAIGE S

f
4}(“ ]1'.9_4
IN'

o

N

s

2

v

ol

o

-\

rlo

off

ol

il

Mo

1%

i)

=)

B

131 ‘Rl‘jr ool SR = ok WA HFE
A s=E

‘EA’ 'ND', ‘Non—Detectable 'Trace'
B Gyt =97t gl A 2
ueol =g AA A4S g oo @% | %2 ar
ofof shi} oUW 'HEE EE 'EHo)gtal stefof k=7t T

o X7} Sl

w2
rok

_E
OFn

be gzt aRdEaRged N2 Qs S MEE A
o] el o} shriAzetEaAS SGAA B A4 Rae Fe
1% ol A stelok Srbt A AR TR

T3k Aol LOD9F LOQE
B3NS AT BFE 371 A3

aA% v F 91 : O]gi 45 01“474] slof of 0}1‘7}7
Q]=re] speHEAlopel A% LODS LOQE #We shAtt whA|of A
AbEetaL JAIRE FAARQD Gt vy ek, A
I, W] Ao, AXF v AW o] B n] x| oFo}
ATH(J. Trallero, 1999, D. Coleman et al, 1997).
LODY LOQE * ZAAstelor & wi= EAURE A7FstAu (.
Trallero, 1999; J. Vial and A Jardy, 1999), T4 A &4 3t o]
A thE FANH Y SAR Y A 71715 ol &ste] EAEu e Thol=
24 8% A&7 57] wWEolth(R. Boque et al. 1999). EPAE risk
assessment Al & LODE X7|3t=5 slal At
ol FAlHo] Uol® 1xb S-Euet AAFEAA A= ool o
st =97 A2 <ktd A Aok 2 =37F 9ol Aust LAlEe ulskd
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21 =

2 LOD<9} LOQS Mdd A=
tl]-lj 2z

s}

st s, webd] ¥ e = 23
shaL Al o] Fldel A Algats AMEHS Aela 2 el Fud
g sgelad @b 2 ANE A4 ARE 743 LODsh LOQE T
e Ae AT Aol

JEUI Fe #HdE =EE HAESIH. dF5Ho® JUPAC
(International Union of Pure and Applied Chemistry)®} ACS(American
Chemical Society)?] 7N@& E9l5tgom oS vigo g @AW e 7)o
A AFESE G ANEES $8ath olFolA obF ol e Ade A
sty dAdor Hasksd wow Adstna Ak AdHes n
H O AESE, AFdAE v 19 13 Zo] 58 & Ak o AAE
a

ol i ) |t IS there |t IS there
It isn't there *Quantity is uncertain| | *Quantity is certain

- = \r-. .
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9 1. LOD9F LOQe 7id.



3
B el A UEgz Aestu, A4 o]&su 9= LODS}

] 29) Ruo] AAE Aa= HAd A 2
25 Erleh o] &% Zleolv(AitsteE S st A&t Bl FA
= W)
. 23

(1) SAENARFY a4

AZSA} AFSA e MIds AEstrlol A WA kR o
Ak pel]l thisfx aFste] ®WAE o] JHd2 TUPAC(Currie, 1995)¢]
CMP(Chemical Measurement Process)E& 2274 570l 9bA <zt =43
of A g Aot

SRM STD
N l
)
Sample Preparation b'e
X — — y —  Evaluaton -
Measurement
(Sampling) Reporting

y=B+ Ax + ey
y = signal, A = sensitivity, B = blank, ey, = measurement error

Fig. 2. Schematic Diagram of the Chemical Measurement Process



F&stod Alm AFHST v AdPgHeA EA74A
8 aHoA CMPE A4 F FEoz Yy, g}
ANEE WAt 71712 A48

signal) == & H(response) y=

up ettt 2% P4 MaE o] ygd tA dow
FAse] B xo F44% fF Fet AAHHANLAL o8
= gNg gol Agdth)

o] BATACAAE 2ol ol SHAA} LF =Y

¢](separation), A (purification), %41 7]7] 2]
54, 55 Tote gagso] 2EEL. W2s 7] wESA, 775
4, A EFY 5ol X3y I|E s

s 7% " AAdracke] HdubAgl
o] Bojsitt APsAE S AT wfjE= A ZAFH P (sampling)o] © &
A

4
th %, AAuzcte HAAAE B/1F ARE ARFEAGHAL, B
% Q

g 2 ok
Joro o

%, LA &5 sampling@d 2 4)E 1 star YA FEdh 2 =90

A& ABARHAAE LS Yol dFstaat sh=d 2 ol LODY LOQ9

NS =3t Aol A BAEIEIEoko A A FE QT o] = AoE
]

AleAF ] R AP e 5"*4#7‘4“& AHEHA7] wWTolar

U I I L s ErERY

(instrumental measurement)®to] #4lo] thato] = 427} At} o]+= s
7—’]27(4}:'0]:0“/\‘1 E_ i X]E)\] 7]7]0 ﬂ O]F’d_ 7—']—?—— -—,—E]7]— ] ‘—EE—— %j_i%

A A ARE AHS SRS Faslans A7) A Sase2
ANAZIAANA Anshe DED
9 ASeE A4 P 243 Az mo}—é e Aol s
el glout ol7lHE w9z k.

Be wEelAt LODU LOQE ¥AEA%/3712, p/m)ox
EABIIE Sed ol A@delA F8 LODY LOQE #7131l
Al ARE ARADEE Ade] FAAFe] BE G Fage A9
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(2) AEFA@LOD)Y AdD
@© &9

‘AZIA 2= &o]& &3] Detection Limitg =3}, 284 7
=35HAl tigt £oj= DL(Detection Limit, Roy L, 1991; FDA, 1999;
David et al, 1997, WCAS), LOD(Limit Of Detection, J Mocak et al, 1997;
Jordi et al, 1999; NIOSH, 1991; Jerome et al, 1999), MDL(Method
Detection Limit, Standard Method) ¢ &2 &8&¥ o] 2= Qlil
Aolx oMY b=t ey ARk o 2= LODEE §olE Wol AREE
o} zE]ar o]yl g-ofo thet AHoli= IUPACSF ACSS Aol fefshe
Aol HWigolth ofgfol A AFstal 5ol TUPACAAM = &9 FL& 7]
3Fax} IS0} g7 Minimum Detectable Limit(Lp) %+ Detection LimitE
APESEE S grAstaL ot o7 E Hsg LODE T2 ARES

@ LOD9 A
LOD9 7fyde] thal TUPACSt ACSE ZH7; thea) o] A9

o

ol

A
TUPAC @ o= Foixl &4 dxtel] wet 24l S-S 7HAa A=
g e 7MY AL w5y %A concentration or quantity, that is
derived from the smallest measure that can be detected with reasonable
certainty for a given analytical procedure)
-ACS(American Chemical Society) : ol A3 B2 AFHA 3
A B = e BHEHe 71 @& F%(The lowest concentration
of an analyte that the analytical process can reliably detect)

olelol = W F3olA LODY /MdS Aosta gtk F=2 27
I #EE 7)Aol LoD #EE Aolet #yste] 1 ug-S Al
HH,
-Standard Method(1992) @ ‘F=ol1x] A FFol Al noiseol o= A=
A THE HA

A2A1818H(1998), FDA(1999), Jerome 5(1999), David $(1997) : ‘Fo] %

1) 9% F@E 458 Detection Limi)E LODS LOQE EFah bz e 72
% o} Buolat 583 4% 498 Addus dEPAE LODUHS o
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EPA(1991)E ‘O(ZERO)3} 4l
02 AT FE e P R BE
NIOSH(1991)+= ‘< blank signal ©]AtollA 4 signale
e w52 AJoskadrh. 97]9lM o, blank signal®] EFHzlolt).

‘Talyor(1988): LOD& " Z7Agke]l 1 S A oW E844
o 2 o AT F e AS oA Sth(A point at which a

measurable value becomes believable when it is larger than the

o
&
il
v
o

uncertainty associated with it.)al sFit}.

= (1) DL T/FE
IDL : 71717} A& &
s AXA g2 TAEER
MDL: IDL¥} H
= Clh=

Hy
ol
ol
v
M
1
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o

(3) AZFHALOQY Mg
O &9

LODE ofgollA wZo] FAH Md(alFe BeLHeS
Aot LOQE oW EAZ ¢ ARt LODEYE 3u] T 3.34)
AYAo =z oF&dt Jidolr), & LOQE FAIES HA +4
Az BASA £EE 9% LOD /MES B25shr] 94l
T3k LOD7F AtAelA wbE2d ds AlgshA|
Hth Aoz LOQE TAMS Mints dFo
LOD9] 38 T&= y=kopoll Al k=10(LODIA = k=3)S =9
st drh weEbd dAHos LODY Jidwt o FA .3}
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LOQ(Limit Of Quantitation)®] A%+ QL(Quantitation Limit), PQL(Practical
Quantitation Limit, Standard Method, 1992), SQL(Sample Quantitation
Limit, EPA, 1991)S AF&3sl7| %= 3Sho}.

@ LOQ9 A9
[UPACY ACSellA o] 7ids ddatal UAIRE F5lo] thol 24
AdostagiAlE ¢ga ok 7 71¥ B LoD 39 EE 3.3WE A4
2 Aosta itk o5 7wl AWetal Sl LOQY Jidolw ‘o=
FoIx A dxpell wmEbA Al AFAS THH A AREAE
A 7 AL Y sy Aoty (The smallest concentration or the
mass which can be quantitatively analysed with reasonably by a given
procedure) il st 4= At A=AV AESHA I} vlulste] b 2 b
ol A2 W&ol Ay AEwrt £3H o] e Aolth HE THel A A
ojstal A= A
FDA(1998) : 'Folxl A3 A= HeolM AFE + = 7HF

[e] !
< &

EPA : ¢ @2 f#Eo] ol AULEE 7MAa HAHFE & e Mg B
' eal Gttt o 7)dA] AW tiE] EPAYE +£30%< WS
wokath

Jerome 5(1999): ‘TR AF Ly HAFE e BAUALER
7V A

NOISH(199D)+= * Ay 3 Had & e SAdYELY 7
Ao olgta Z4zt xdsH

b

ot
rob
o
rlr
iuf
do
~|
iy
uf

L

r2 rlo

Lo

A

(4) LOD®} LOQY HE &9

Aoz gojo] Z3IE o|F A 1993 IS0 IUPACOIAM =
FEow A% U de TRk AgEolE gAY sk
-Critical Value(Lc) ¥+= Critical Level : 87 =] Z(background noise)%}
TR o] ALEE o AR Aadoly sxe] Hiel fo)3
4k (the minimum significant value of an estimated net signal or

concentration, applied as a discriminator against background noise).

Curriex= Le & o] gkoldold= HEol dold & dttal & 5 3=



o] =2Hx gty Ayl o= MU ow AZdA R 2
o Aadoly FEE Julsin x| o] e FEv|HtE EAHoR
LODY LOQE A ‘I‘aﬂ A ARE-H T

- Minimum Detectable Limit(Lp) ¥+ Detection Limit : ¢]olA A5 st
IUPAC®] 49| =

- Minimum Quantifiable Value(Lq) %+= Quantification Limit : ¢ &

o] =z

L3k [UPACOIIAM = Lpét Lov &dsiAl AYd A HAE =
of WalEde Y 77, vE Fote daEs st A
2 vk itk wekA weisdo] gAY 717l AAY e
(Instrument detection limit)= 247z} 319 oAt Fasitta & 4 9l

34
oo ol MEe £ f4A Adgste] v ey 2
MAAo R, wgosd EAetes B2 BA430S o 7 E4d ds =
L, M 48w T & vk g3 192 48ES 1Y EZE YEd 2
tHD. Coleman, 1997).

| b | b | (H | &b

UhH 949 M2 0 FHo| HA e adHEE ‘BEHE
(non—-detect)' & 318l d|ofF s},
(W) 949 @ M2 ‘HEZ AEAN o] BE2 Al To] W
(h) 99 @ M2 ‘AEF'Z A a, o] Fie EAsk= oyl
TErTE AES "@ra Rofof o, gy =
AA HEol A a7t AsiA A=RE WA
Akt o w9 Fo]slofof sk},
S 7R A HH, dubx o2 ulae}l A

o2
12
=
o &
A
o
%
[o

(&)

(5) LOD2] EA183 <2 29n
@ LODe| AFd oA dald (a7 BLF)
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Al AEek LOD(HESHAD S AAA QD on= 2dde] Zolof
L Estal AAA o 2= ‘blanke] Al2E It FolsiAl vE old
SE(CEE 00] ofd)e] F Ald s wkgstal glojof ghvp+=
e}, o714 9 (significant) stk A2 SASHAQ] Ad S 2

o'k golE Adetdd MEAAY THEAAY T8 8248 a
Fr(false positive)?} B2 f+(false negative)®] & =,
SFALOD)NA FAA deld 919 F 7FAe SAZ S A Ha
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s Wobsd ZRW7E ohdZEE SAA MW oR Adshs As EEth o
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Ak e Edo] HEE gEola B LR (false negative)d EA|3H=
Edo] HAEHA &g FEo|th IUPACOAME o BHES 747 0.058 A
aLskar Qi

et 2 SAA MY =3 gEe] B EddA TAR A
ade] xEAztel 3uE sl @S LODE A AWsta = o] #h o
DA A =AEH A=

@ LODd oJEA A 3sp(FAIE BXA|2Ee FFHAe 3u)7t =
dHAJE7t ?

o 22 5 7] Adw o] b ettt
() Keiserel| 93 7de =4

H. Keiserb WogstetA Aol A EAIEA R Jide] ofYal T

s FA

HH%]L‘—O]—Z—Q} :rLthV] 3 Alade] WEE FEsE A& T (decision
criterion) &2 35,2 AF23913L o] e tiste] 1 o] &4 oe] IAE
o] BAEHA <ouE ¥ 3l thurrie, 1995 Mocak, 1997, J. Trallero,
1999).
Keiser7} =913k 3spoll A8 Fo W TAY AW gy o] A
gkt
Vp=n,t kpo, (BEFEY B sy, Al 0,8 AFHEE)

1714



o] Ao WEM 100(1-a)=99.87 %< &S 7t FAFE A
9] LOD( p,+ 30 ,)#S 94 Zevs A ﬂulé&v}(%%@?é). 18
U olglalo g FAFEO A1dS thEE AL o 2 F(type 1 error)9hE

HAsete Aol ol 100a=0.135%et= A oltt, 1‘/} e ool M=

S FF(type II error)E @5 FX Zded AA=Z § 2ol <osdA
100B=50 %= w$- ¥t} &5 LOD FFolA 4 EZHo] EAsto e A=

HA e gEo] 50 pE T Aot

wepA 1ol B ExtEo] od Rk ZHA sked  1008=100
a=0.135 %7} = Aste] LODE pn,+60,2 3dHAaL 3R o) #HEA
n,t30,5 Wol A& Jvh. dFTA= y=p,+60,5  ‘the
limit of guarantee of purity' 'identification limit'©.2 F-2X}31 A|<ts}7]
L ot 7 AbgekA] et

oA Arst AAH LOD & MAoly =FoA k), = 302

3Fo] agts 0.00135(0.135 %)= ofF Al AWsta o] FAlE %A
ZFe] 3wl (Bsp) e 7Ndo]l Aol ZEE A AR AAZE v A
ok IUPACS] 7Hdelld oL 2AE 2 Aol ¥ e melt

(i) < IUPACY A4
TUPACOlA =943 Leol dhall thA] @9 Asgell Bat gAIse] &



AHope LODY el A= wf SelA AF@ze] F A
(@278 2F)el EAF o EAEA o g
olth. B EASE BAL AEFIA Hohz ddaddolge A

o] ﬁ% SFSI T} Lc(Crltlcal LeveD+= Al 7}X] Q9o 95 =

o= o] ‘AFHAWY Ee HEHA U E o= FAH/UD
LS dAs x5 72 & Lest vluste] & 4 gled, v o=
B o] EAeA &S uw FAZ T(blanke] F4 zhHo] LcE 9S &50)
alth 2Zs o) HEo]l HA Ut ¢ Ak o] W Lewe A H
EAT 5
77777 &a

0 Lc Lp Net signal

Pr(L=Lc | L=0)<a = ——mmmmmmmmm e —— @
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(a) Al2kEl LOD, LOD=3S,/slope=3S,/m

(b) 7]-XOL o lgl,:_g] EZ,Q_OH T

(© XdAMd 372 o] Fo] ydg ztethd) FolA M 52 ghow
sl
® A=
C)LOQ=333XLOD TE

© 3]gEo] 75%°1% = AFTAA o e A8 g

r°l'
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B. AAtE LODE= ©WE 83k Fh(visual inspection of the calibration
grape, strip chart recording of the peaks, background present in the field
samples, mass spectrometric data )3} H|nLslo] Z1710] A3 qkstk gk
ojgt= AL Il
(v) 7153 34
@ LODelskl Ayb= ‘HEQkE(ND)' = 7] 53
@ LODSF LOQ Atele] Ade fFasea 2wt 7153y 252 Fol 2
deo] HZDAE S FAISH FTh
© AE LOD(EA fFaseat2)et LOQ(FA] fFaERAR)«= K il
A7k
@ 34
@ false positive.
el Edol gl ~%9%@4Nﬂ T A LOD9F sdatAY =
© O 52 as e AR7E B E- 23E o] vk = false positive
o 7beAd e 1%t
O false negative
LOD ol A false negatived 7FsAd2 50%(LOD T2 +4&
A& x3ate AR who] HETWE A2ES HolA| g)olth F4
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Auf(<<LOD) A= FEE 1%0]1, LOD F=oAE= 50%7H4 2 &
31, 2XLODFEA A = 99%7H4] 2 4 dvh= ewnjelt}. vk 50% K.t} ¢
Fo false negativeol A A&&oF & dolg 7l HQ3hd, ‘2XLOD E+=
1
o}

oldel sEolM, AR 99%= HEskaL Z|FeoF rpal W 5 gl

® =EA203. Vial & A. Jardy(1999) 7} &A%t Y& ¥E)

o] AAEL HPLCE AHE3ste] LOD9F LOQE AlAtet=dl o] o
2] 7hA WS Al=Esran 9tk LOD9F LOQe el TUPACY HoE
wEa 93 o] Ao utgt AAEagE WHe ey @)

D) Alagd xo]=E o] &3t= W

o]= HPLCAAM(GCAIM = 71s) 7HE Wol AM&Ea e WyPe
2 A9 wol2E ARvEIHGAA A4 Ao ALte= Wgolth

3 218}l background noise®}t A|Z1dH|E AAFSH}

(i) 3AHAE o]&3t= HH
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standard deviation) @ Oy

(b) yAHS RTHADE o] 8&sh= W (Standard deviation of the
intercept) : oyp
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(8) AA| AR 4

h Z=ZrEa#e] Signal/Noise ratio® ©] &3 T3l WHES FL39S

o] o

PAH %+&9% 0.05 pg/ml®] GC/MSD ZA3H}A=ZwtETo|A
Benzo(g,h,)perylene®] AE3AE 3+ (split ratio 20:1):
) AsEE FYstar L AJ2dH wo]=2E o] &3k Y

@ LODMDL) = (9% X k)/(signal/noise)
o719 A factori= 3(LOD) X+ 10LOQE A&

& LOD(MDL) = (100pg>*3)/(24000/5200) = 65.00 pg
1714 0.05 pgS FH AN split ratioS 20:1= 7] w0l
9]z o 100 pgo] Atk

© wzkA LOD(MDL) = 65 pg/ml
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() BAHE ©]&3 LOD T3171¢ 49

£ & GC/FIDE o]£3 1,2 Dichroloethaned] #4]Z43}o|t},

DCE
STD Conc. Area

(mg/ml)
STDO 0.0000 3.6752
STD1 0.0415 12.1035
STD2 0.0830 19.7184
STD3 0.1245 28.0471
STD4 0.2075 44 .6527
STD5 0.2905 58.6916
STD6 0.4150 80.9442
STD7 1.2459 241.8618
STD8 2.0765 385.9533
STD9 2.9071 546.4466
5| 4 y=185.8974x+ 4.8034
CHS A A = 0.9999 |

o] A}E Excel TEAPE o g3l AANS THY het

.

Q0 &

2o AR} e

SFEN EAY

ChE A EAE
=ZESPTES
EHE ZEAS

EE 2%}

= A
HET

0.999907
0.999813

0.99979

2.72104 <o]gko]

(Residual Standard deviation)
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Ao Ao
x>

ARE S F=aes Mag @ F Hi Felst F
3y 1 317092.4(SSR) 317092.43(MSR) 42826.85367 3.33E-16
rHXE 8 59.23245(SSE) 7.4040561 (MSE)
| 9 317151.7(SST)

A BEE 2 t SAY P2t
Y A& 4.803414 1.086858 4.4195412 0.002227856
X 1 185.8974 0.898287  206.9465 3.32707E-16
PPN
HE Y o SR TR} EZ THx}

1 4.803414 -1.12817 -0.439762

2 12.51815 —0.41462 -0.16162

3 20.23289 -0.51446 -0.200538

4 27.94763 0.099426 0.0387562

5 43.37711 1.275605 0.4972305

6 58.80659 —-0.11498 -0.044821

7 81.95082 -1.00665 —0.39239

8 236.4129 5.448903 2.1239802

9 390.8193 -4.86602 -1.896773

10 545.2256 1.220978 0.4759366
9 AvzrE 406 oF LODE Tal7] 96 B AxE eotay e
sEeb 2k,



Parameter 7% =2 3
Hzg N 10

71271 185.8974

A _[_SSkR
dbA R 0.999907 R @
Zhak 9] S ~ v
Gxoa Oy 2.72104 S 4 =
y 44 4.803414

ydye

5 Ovt 1.086858
A

F-test 42826.85367

Greld) (3.33E-16)

B AR

(i) NIOSH : LOD®] #

Ay e e gonE

LOD = 3S,/slope=3Sy/m

LOD = 3 x 2.72104/185.8974 =
LOQ = 3.3XLOD =

0.1452 ug/ml

(i) J. Vial & A. Jardy(1999)

0.044 ug/ml

criteria =12 (ug/ml) [¥] AL
3 x 1.086858
LOD larea = 30w | _ ¢ (-0.0083) |yd®W ®FEWAAF o] &
3 x 2.72104
" Jarea = 30yx | _ Z " 0.01805  |%z TF#x} o] &
10 x 1.086858 o
LOQ |area = 100y 0.03263 vAH FFA o)L
= 10.87
10 x 2.72104
" area = 100y/x _ o701 0.1205 Az} BFEAR}; o) &

(th B 8Hel %4, 1988)0] vhER W

39A2  y=1.12x+0.0312
A A (FEE glElo] A

o 1-=




5% (ppm) SA3 4 11 Ss
0

10.0 1 11.62 0.15

1.0 10 1.14 0.025

0.00 24 0.0296 0.0082
Yn = Yot KSy

LOD=(Yn—Yp)/m=K-Sp/m&-2] S o|-&
Yo = 0.0296 + 3x0.0082 = 0.054

LOD = (0.054-0.0296)/1.12 = 0.022 ppm or
LOD = (3x0.0082)/1.12 = 0.022 ppm

(9) NDeoJste] Zt2E €A AT AA7W?

SelA QAFe Ae BE AZgAe Ads Ao elm PED
AE AL 72 D7l e =ogith. a8vw dE=3 ofske] A=
2 ogA AL Add7beke Am ZA7F @i Ao SRS 2
o SRS AR M Tor O sAF el dojxar gl
ol wel HEFAIRE] AR Wol vk &9 VEeTAREE, &
=42 )& 72 9 ols ARE ofUA Holok =7} ?
(i) EPA®S] W% @ ojn] EPAS] LOD Mol EPAS NDeolst A5 E&
Z12]e uj decision pathE A70tAAY e} o]o 3l thE =95 A5
L
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Qr oo
ND olshE FAISHE wwe BEe s ArkeA B,
0.2 ALt W2 HrAIMAl Za FrskAl fk
e 2 % .

= AakA] st
1A} Sh= o7 <l
® Maximum likelihood Method(Haldell ]3| A& #|71)
(© Simple approximation Method(Nehls®} Aklandell <3} #|~7])
@ New approximation Method(:=% #2}7} #|7])o] <l

Maximum likelihood Method WH< A&5e EXE Zdu & u g
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p

st diFAT R XY= 5 ¥z & censored  lognormal
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Figl. Lognormal distribution censored at the LOD

o] ¢ Artets WRie] wig- HAdstal, g 50 % )Xol LODeols}
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et (E 8.8 A B
Simple approximation Method+ ND&J
ool Atk wieR 1% el A48ad. 5 NDefa PEE %M
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Fig2 . Assumed distribution for valid use of the 1/2LOD approximation

New approximation Method €19 73l #H ol Tdd S W E317] ¢35t
ol LODolste] #t= 8% wl LOD olste] Fx & 19 29 AMAE FERT=
Y 3AF A7 WS ARESRE ARl ol Ui Atz A 7skE ol
HAWG (oA a9 Hx)EYg 2& v 7 gt

/ LOD
o] 7% JbXdle/ZJ bxdx
0 0
ol71A4 /: 03 LODA}ole & ke = NDO 7V £& =44
b thzHale) 7167
L: LODTAl ke ofA49l L& AHE, 5 LOD

/1°h L*h o_ L L
5 =l/2—5—, > 7 5 > 1——\ﬁ2
webA] olg] 18 33 YW BE¥EE AEE 1/2L0DEUE 1/V2 LODZ
Z FhE = 9

9l =EelAe AEES v #uh ol Agdk AnE sty Hald7b
A|71¢k Maxium likelihood methodE AH&sl=tl o]= Alito] H3aic), upeba] o
HEo) AL 49 ND9 #S 1/V2 LODR
Aoz w9 X9 Qi 7]stEFHA7E 3o]/dolH NDE
gkt ey NDO A7 AA S84 50 %oldeolw 9 WS P"Lo}
= A& FH7F Abk o] 79 Coheno] A|¢FsF maximum likelihood hoodZE
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o e WHHE AN BUHSHA HdE ZISdsteor @ ek QoW
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Fig 3. 1/V2 LODE AFg3al= Wy (AH2He o] 8)

(iii) Peking J.L., et al *=%(1990)
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Iv. 28
Ak A Al g o 7)oyt Sabrr zhal Q= i
S HZE AT 2 FAAHRD Aos vhFskiar AP = ettt
LODol| th3t AolZ [UPACOIME “ofi= Fojx &2 dxjol u}
gt FeAel FEAs THHA HEE  de M Ae sy dd

concentration or quantity, that is derived from the smallest measure
that can be detected with reasonable certainty for a given analytical
procedure)” 2.2 A 23}a1 913l ACS(American Chemical Society)ol] A+
‘ol Asd FAAAE AAY A BAT 5 b BNBAY g 3
2 5% (The lowest concentration of an analyte that the analytical
process can reliably detect) &f1 §2/sf2 T
LOQ¥= LOD7F Aol whHadd /de AlFshx %shr
el LOD 7Hde BZFatr] fa =y=sdet. 233w LOQe A4
A MErE AT oFdolal o] LODY 3u] T 3.3ul= A ojHT),
[UPACOIA = a8t BRFE ZH7F 0.052 3t ojmje] LODE
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LODE Alitsh= WS Al1d o o2& ol &ste W, 34
NG olgaht wlol U3 ANANEG o83 WUE BARY ¥E
WA AFESHE P yaUe] FEUAS ol gaks W, HANAMY
ERARA] FERDE o 83 Wilo] AT

A AAZ SH7| A HEFAE FAL = A A
Sjsh A S ol FASE Aol Washth

AZSA e 21s X3S 25 HAS 7 we oy WHol
AAE S ot BEIF et 49 NDY @& 1/V2 LOD® F
Aot & A57F 0o wig XA dar 7stEEAA7L 3o]7dolH NDO| gt
= 1/28 8t= Aol Fvh B 8 vl tE A H(maximum likelihood

method)E& % -&3tt},
A F7kA] Av sk LOD, LOQE {4t oS3 2o}

LODS} LOQE Fs5l= WY

1. Based in Visual Evaluations

- Used for non-instrumental methods
2. Based on Signal-to Noise—Ratio

- 3:1 for Detection Limit

- 10:1 for Quantitation Limit
3. Based on Standard Deviation of the

Response and the Slope




Limit of Detection Peak B

Limit of Quantitation -N
Signal to Noise Ratio(SNR) LoQ

Peak
LOD

Baseline noise

3.35D 108D

S S
e sd: Standard Deviation of blank reading or Standard
Deviation of Regression Line

e S: Slope of Calibration Curve

Slope of Calibration Curve
Standard Deviation of the Measurement

LOD =

LOQ =

Analytical Sensitivity =

Limit of Detection

25800

+*

oo /

1500

Y =bX + a e

Lins|

Area

1000 Statistical estimate of LOD & LOQ

2 LOD =33Sbs1/bLOQ =10Sn1/b
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