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Abstract

In this article, an in—depth review is presented to explain the present status of QC and QA for air quality moni-
toring, especially with respect to a few pollutants of which measurement requires high standard such as VOC and
heavy metals. Upon reviewing the reported results of various studies conducted previously, we attempted to sug-
gest a future direction of QC and QA for the acquisition of the high quality data in the air quality monitoring.
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shehRA e gt AR AR d AgA AeTte
sR4E PPN 4 A P ALe suad
o} o] st 7] F32 “Guidelines for Data Acqui-
sition and Data Quality Evaluation in Environmental
Chemistry” o] 2tAI® u} 91} (ACS, 1980).
19909l EoiAE VOC B w|ZHeiAd 28
A A A LGEA N e FAle] 1x2FHH
A, vl EPAE Sulg £72 #7295 A
W& 28] QCIQAE =i =3ty ot Y=
EPAE 19949 “EPA Requirements for Quality
Assurance Project Plans for Environmental Data Oper-
ations”& 73t o]& B3, @HAlEe] A&
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AT F45AFE F31% v} JUHH(USEPA, 1994).
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Related Documents”, & “37 2 9Ezl9] &Al| o
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o} (USEPA, 1995). =3} 199630 199436 2HA]
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“Integrated Atmospheric Deposition Network—Quali-
ty Assurance Program Plan”2 9t 5o §U=+= 7+
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@ vzt AAEG EFHAATAE oY =
Z 71HEZY] AR A Feste Adxl= F
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e ] A A o=RE AFEHA
t}. o9 PAT Program (Proficiency Analytical Testing
program)©.2 27l o] H=ALAHL v Y
ArglobA ® 4 d 91 (National Institute for Occupa-
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3] (American Industrial Hygiene Association, AIHA)
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&+ () Foldth o] F 7By dAlAd g2 A
Ao Axde Aol A FAHT ALHA A
=3A=rt o, AgAe] AlFA Sz A&
AFE AN Ut AL AR e rL}; YiEA
2z {4F37] o7

ul= o]9e] o2 Ao A Ak T
d A= Afd= I AR o 2o o
o] 3= WASP (Workplace Analysis Scheme for Pro-
ficiency, WASP)2l= A x3te] =z 8o glod
A A-EAME eEkr] s 871 HSE (British
Health and Safety Executive)& #2]3}7] $138 AQUA
(Analytical Quality Assurance)#| =7} 71 Z7F& o] 5
I glch. WASPE 198834l A)zbsled wid 434
29 g, Aedeles 3EFY F40H
=F, ¢ 78)7 vsk= 8784 (benzene, toluene,
xylene) W @34524 §-7184 (1, 1, 1-trichloro-
ethane, trichloroetylene, tetrachloroethane)&- wjA}.o.
= 2 Uk AxWe R4} ATLFE B 8H
2459 e AT waA T gloh we &
cnx A4 Az A4S 2risel AEdelE A
Ag ARE AT ek

ol¢} k& AMzl=Ze] 9| ¥A w3z (external quality
control)2] ZTEAH EASS Axdgzz oS
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=& AsAFHEY EAANE 2ag 97z A
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3.2 VOC Az #aHo HEPt EHH
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Table 1. VOC &3 <«i+2] QC/QAHEE HII g5
QC/QA #¥ 7} 35 3 G2 g/ A AL

Canister 7/23
1 Al &3 3 FARR 15/23
Passive badge 1/23
2.9 244 A A A4 Canister 27
2E A& FAFR 2/15
$-ut 7723
A <4t
3A=d % 9/23
GC/MS 8/23
A
4. 24717] GC/FID 15/23
5. 87 9 E&AE W9 eak Test o X 7/23
6. 7} 71 A @ A gk A (Calibration) 15/23
LB & A)
7oA AR - 1223
(Relative Standard Deviation) 5§ 7}
8. 3 4>8& (Recovery) 7} 7/23
9. A &AFH Y BA A 2 Anifact A E 1/23
10. ¥ A+ 2] &.(Field Blank Sample) 73
A} 2
1. AFA Ao ¢ s 53
(Laboratory Control Sample) A}-8- o] 1
CRM 9/23
Z 22X
12 2EEANE SRM 4123
13. A 7 A2 37 7123
14943 &34 23
(Method Detection Limit) 3 7}
15. ¥k B2 "9l = (Duplicate or 73
Replicate Precision) ¥ 7}
16, 22 {3l st A = 97} 223
(Distribute Volume Precision)
17. 73 ZA & = (Audit Accuracy) ¥ 7} 1/23
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2 dFoX £33 A2E H=s A canister
Z AREE 29 =R £ UM e
#rlEez FHE Az AH-E canister
o AH =9 leakd H7FgH A A3 dFe] ¢l
o e =l 55 AsRte 2= 2 Ax)
2 AL AT 471 g Aoz vehgdtl o
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FAREE o4t AaAF AL 7HY 4AFEH
TeElof sk AFFFE AAE] A SsV &
< breakthrough® w2jsle] AT 7oz ddd
TR 4oz velda getd UeA] =79 A
Sole VOCA 89 <4 £ ¢ 23 Ao A&
Aol gle] AA o] Fi ‘HF} H7He seA
o 3t o] o]} SSV -2 mlal Lefo| o3l
Hrke AeAd 2ds é"jﬁ}r ZF 28 FAolH,
o] Aol A3 HAE Hk=A] o] FeolHof & Aoz
Ala®ch =3t £FEHE ALL3) =5 158 2= 49
EZA542 conditioning £71& ol dF3HA|
1 glch webA A= A3 Aol ALga Fue A
S8 ST 47} ook ool £ FAFRY 44
AN artifact 44 ¥ D o] S
AR AN e TEE ol 2R
- kA A]izﬁﬂ 27 ¢ o3 RBA=
o A8 g4 zsolcr & Ao Aad
2% MelA VOC A=A A FL AFAel

FARLE AFY APl Fuol 99 2
i]ii}*d]—ﬂ sle] YAAIFS] Algo] Hadt A
AR, olo] W AFE 22T Abeletn
Auet.
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3.3 VOC AlzEM=tdof HEMS ZHFH

VOC A8 #4344 vehd #AAES F= 7)
7] BA B4 9 A #A9 TAs BY 48 =
oA wlH)® QAFSe] B Aoz yehgl

3.3.1 717|2%
VOC A& ¥4 2 daily calibrationg AlA8}le] 7]
719] AEFE ASH oz FHI A9 499
R Mt #elE gt VOC 24 4] (tuning/leak
test — calibration — blank — Lab. control sample —
field sample) Foj| 4] BE EA717)3&= A& wn-
ing/leak test® A AAA ¢l 2AANA 72
T 9% AT S ek me] Jeix 2449

of dEiNE BE Alms) SuE =G 2=
S AEAE A3 Addel U

daily cali-
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bration®] Als)ed ol il ol o)
I A4S 93 A 4= ok

3.3.2 ZA|E 24

71719] 292 E 9§ Zo] lab. blanke}
field blank & #A{3led A HHx 9 Ajg9
ANA LPHARE k=] Fals]of ot £ FAbol
M AlA VOC &A4¢) #3E =% 2383 790
field blankZ 223} 3 o] lab. blankZ HAE
3 Aoz AT} 23] 7h#8l7] 4]$ lab. blank
o FAE Bt A AR 9 AAE A
of & 7Zloz Aztgid.

3.3.3 Mol MEY0| tHEH It

FFEEAS EAT ¥ 4 MY = A
28 7H& A4 (response factor) & A FA|7ke] 3}
AL F71H 2z sjFojof 3ln Ag 3)4ge 3
E8A (NF 70~ 130%)5 AAZA HE3tedof 3
o 223 $49) AE =g Hrlstr] fsiA RSDE
Axetaat & by sl $5 Holm 77 o4
EHsteof it Zm ol AE dFe] e AS
= e Aoz AN

3.3.4 HA[M7 ZHElY A

VOC Al AF Al 92 249849 fde=
gt errorg WA 3}7] A8 UAA} LFEA AAL
THE Aa AF AX 9 gREel 335 A&
< vpA canister} FFAAL o] Fod AR
Zagt F2 8 7]-godok gt Tt AlBAF A
o] AAF=rt A 43 AEAFH Rge] wlwA
2F (5103 Ax)Y 7ol whEAl WA A AL
Qe & AAE FeE 98 4= 9ot

3.3.5 ASHALY M3z

AFE9] ATl AP A=dert & o 4
H3) s o & Hoz delhn & 2 A7
A& MDLolu FEA8A o Mz o8 f3f) o
3 SAAEAEE HoHE Ao 5~TH AA] o
T Aoz vehgw 53] A& A484 ¢ A
F Ag=o] Wa Hrhe A9 A ahdd=
7t AR dFE Asue o] A A7
Al7E ofdll e RSl Btk w4 Ay
< Aed F5E Wigozy APAHY A=
2l Aoz AAjsiof & Aot

st 7]g s s A A 204 A2

3.3.6 MM Mz

FellME VOC 243 dAfsted AFAZ w)
ZH7PE 589 de o}F ujnjsin HTejA o} 2
AR REH T Qe Axelnt AT 24
AGxe Aoz Qg FAEL 7H% AMFA Q] A2
HFH7= sl ==te] dide] FHrl= dfme 1
FoAL S agT & 4 Yot AP A=H
2 Hr} glol: 7+ AgAle] NEAHom ZuE =
FTEAE AT A Al AR A
AfH oz Hrlge= e AWM E7Ps3
weld U3 TFEAL ALLsle] AP B
A58 e Addew HgozH AT Az
d A4S FH7I APz Rart 3.3
& UES ) SsMe olEd AFATY A
=77t 243 $3Eo]of ok A (3]
A, 1998), o]¥g Blm A3FE 3o FF 3
VOCEA Y AFx gl w9 Fod 7IE +
23 4 9le Aoz 7gH
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4. 2Y BRUX &
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HE o] g3t NA =g AHET =88 A

ek =% QAR @ S| RA A
5 B4 72 deAE AT 979 PP

2
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=Ee] AbAQl g3t AxdE] f78 Ukl
B sy Reysre 26 2oksigit)

4.2 £RUX $ APM el
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Table 2. # X £ v Y2l Wt &5
3 = sl G A s/AA A
2 TSP 52/58
g = | PMo 8/58
PM, 5 1/58
High Volume 38/58
A Low Volume 24/58
S = Midium Volume 1/58
e 2 5% A7 9/s8
Fiber 41/53
3 ¥ Membrane 21/58
Artifact 2% 7/58
~ » | TEMPCO) 6/58
; 3 RH (%) 10/58
= A) 7} (hrs) 39/58
= AdF 11/58
A &
BEFEFAS 0rs8
A = Precision 7] = 0/58
# g Accuracy 71 & 0/58

4.2.1 ZI7|xF 2 ot

2 AA] 2AFE Rewx] ] 58HY =1

Z ZAsrw g TSPy} 52, PM 0] 8, PM2.57]'

Hal Aoz vepytel shA F-f2A)9] w=AlE

dM F2F QA AEHE TARA fdel

A3t g A AdFskA 42 =ExE 8= 15

ﬁOM e Aoz 2AHT. 53] Ao) A
gol met AAF A2 AT dede) 27

2 % g% THEtd AsAH el 23

7‘37&'& 5 AA2 155%< 99l A3 A2

2 A

-::Il’_‘
o,

_;_

4.2.2 SAZHTE Ofet B7|

e w712 FRAGY Al =719 AAD
A2} A 24 9 FYel A F5A)
BE7} ARESHE SHelA 2 o, 4g9 )74
=g Adgsty U =Eo] AHA 58H FoAM 11
ACAA) 189%)0) AA @ Aew ehieh
SELRER ERIE S IR ESERE
WAE B4l A} Hx) waln e Aos
Boto} & Aelch 53] HguAe) g oA 7|7
2R 50 Hol 23 YgelE BT A=
o) Hxdelr} FEoen) dA Y 39
A BAS AAAE QAT A7) 4R, fE=

£
N
e
o
e
o
_‘:ld

2,
bt
&)
i)
T
M
)
o
o
K
%,
o
X
2
b4
~J

SR A D}— 29 EAAE P BFA
B2 R 4 grie el & Aol 29lo|t. we)
M Ageg Aoz By $ate WEA =
25 AHeE B3 54 AR REdss 4
sledolul g} o] Wl E2AF BA= HZF =

o WA £05mge) el el glelo} etz A
A5 3 gl ort(Lodge, 1988), 9] 7$ 23 2%
o]_Q_?s]— AGRMEL odF3 X}‘E_—— = Aow
Z*}El%’lﬁ} 29 FAE 5T A§ 53 F9%
}Ele Aol Bl ulE ¥HE A® W &ATIA] F
27 Fo] meEolof e} ulelr] balanceE o]
sl 2 AgAlelAE balanced] fxAte]2} mA
A2 3 HAsle]oF ] E3] balanced] A
el AAALY ZleAtE B8 A ew A

whole} glr).

4.2.4 2 ol #E Yot

e d7)ed FRAEWE 8 24 AT
W4 As e “oAAF vlE] &= 20°C, A
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