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Abstract

In this research, the present standard analytical methods for the monitoring of air pollution levels established by
the Korean Ministry of Environment (KMOE) were examined in reference to the recent outputs of several research
projects conducted for their amendments. The evaluation of the two criterion methods between the main (the
present guideline) and reference methods (the proposed alternate guideline) was made in terms of authenticity and
reliability of the quality assurance (QA) and of compatibility of methods. The results of this comparative evaluation
are presented for the analysis of both ambient air and source samples. Based on this analysis, we propose a new
direction for the future amendment.

Key words: Air quality, Monitoring method, Guideline, Quality assurance
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Table 1. Comparison of air quality monitoring components in terms of QA/QC feasibility.

(A) Old air quality monitoring method QA (2007)

No. of three major QA items*

Order Classification Sum
0 1 2 3
1 Particle General 2 0 0 0 2
2 Source Metal 0 0 2 8 10
3 Gas 3 6 10 0 19
4 Particle General 1 1 0 0 2
5 Ambient Metal 0 0 0 11 11
6 Gas 0 3 4 2 9
7 Sum 6 10 16 21 53
*Three major components of QA/QC: (1) calibration curve; (2) standard preparation; and (3) precision and detection limit
(B) Classification of anew air quality monitoring method proposed in this study
o No of three major QA items*
Order Classification Sum
0 1 2 3
1 Source Particle General 8 1 0 0 9
2 Metal 9 0 0 27 36
3 Gas Inorganic gas 11 1 13 17 42
4 VOC 2 1 3 14 20
5 Ambient Particle General 4 4 0 0 8
6 Metal 9 0 0 29 38
7 Gas Inorganic gas 4 0 2 17 23
8 VOC 0 0 0 3 3
9 Sum 47 7 18 107 179

*Three major components of QA/QC: (1) calibration curve; (2) standard preparation; and (3) precision and detection limit

20073 Aol wls) =gge] wlme) o
o Boleh (gt BAL A48 EAG
F % QIeh). ol 5 Al BT Fu
5 ¥= ¥ 9712 24 A9 Aue
shiel zod ety @ 4 ok = 20
Al A7 AR HE JEde Fue 7

32 wmsich Al Al Agges A4
Hel Ae, AEB AAE A5 T3 EAANA
A7) Wel o) T SHeAE Ba A
o wls) WA $5T viereleh A& AU 4 3
o}.

—

<

w M g2

A

>~
IR R

MO o 2

= o
g

4
=
=
!

3. Al A PAHE F4e=

spA e 2 el AN QA7 wE
=4 47195250 Ha ABY ¥ 24 A

A o2
(Z Rl B R

2,

=

2
LE

o
il
ko
I
o

15 Feksted, $-2] Al e] A4
g Hrp|Eez u TOW
=3 ®obeh fald ] 2954 (HAPs)
7 7] FolM FAde] Asieia o
55 Y32 =gk sioh 534 A
3138 (VOCs), th3h)aF5etst4 (PAHS), AH
712984 (POPs)al Ze]3h]sd (PCBs), vt
£2] % (PCDD/PCDFs), $%-7]4 44 %-2F& (OCPs)
S5 Wb o] ezl BAES iR =3
o}. n]= EPA (USEPA)dlA = 187%2] 3}3+E2
HAPsz A|A3le], 54 {71822 flolr AA|
TO WM& A 83t 2Ast=E Axslar gl o
A 1970 R EAH<l APS el Azt n)
2] 7%, HAVeES MR Ao He

g AR Ao wg AeHel Al Fopt
ok ] A tho]| &4l s, vl F= 2wt
HAPso|| sldsl= SA 7R354 3550 £

o
= =

R
e

Res
=

off o oX ﬁ,
r o %

—_

of H m{ru

J. KOSAE Voal. 29, No. 4(2013)



aa 778 - A

Table 2. Compatibility of different measurement methods in relation to the major classification criteria.

(A) Old air quality monitoring method QA (2007)

Source Ambient

Order Classification Particle Particle

Gas Sum Gas _— Sum

Genera Metal Genera Metal
1 Type A 0 0 8 8 0 0 8 8
2 B 4 1 1 6 4 1 1 6
3 C 15 1 1 17 5 1 2 8
4 Sum 19 2 10 31 9 2 11 22
(B) New air quality monitoring method QA (This study)
Source Ambient
Order Classification Gas Particle Gas Particle s
m
Inorganicgas VOC  Genera Meta Inorganicgas VOC  Generd Meta

1 Type A 0 0 1 9 0 0 0 1 9 10
2 B 2 1 0 1 3 2 1 0 1 4
3 C 10 9 3 0 19 4 0 1 1 6
4 Sum 12 10 4 10 22 6 1 2 11 20
A: Methods matching between ambient air and emission sources
B: Methods differing between ambient air and emission sources
C: Only one method available from ambient air or emission sources
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Table 3. Suggestion for amendment of computation approach for PAH concentration in the KMOE Standard methods.

Current

Suggested for Amendment

8.1.2 Calculation of Concentration

ng  [(AX)(VD(D)]
Concentration, —=—————

M [(Vi)(VS)]
where,
AXx : arearesponse for the compound to be measured,
(area count)

Vt : volume of final extraction (uL)

D : dilution factor for the extract

Vi :injection volume(uL)

Vs : volume of air sampled in standard conditions
(0°C, 760 mmHg)

8.1.2 Calculation of Concentration

ng  [(AX)(IS)(Vc)(RF)(Df)]
Concentration, —
o [(S)(Vs)]

where,

Ax : arearatio of sampleto interna standard responses
S :dlope between arearatios and concentration ratios of
external standard to internal standard responses

(calibration)

ISx : amount of internal standard (ng/pL)

Vc : volume of final extraction (uL)

Vs : volume of air sampled in standard conditions
(0°C, 760 mmHg)

Rf : recovery factor from internal standard response

Df : dilution factor for the extract
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