plI=t-E-tW-PIE= ES 01505. 1a
BHEJIA & OSUSSESSAR -

2018
JIMA=0tE eIl

(PAHs in Flue Gas - Gas Chromatography)

1.0 HR

, AaAd, 718 e e wiE Al wiE S = )

=
2 2 AxgY gEEgSesiaAF (o]sk PAHs, polycyclic  aromatic
hydrocarbons)®] #AWH O R wiEA|HAA AHE AEE AHAA, F2A, 59
TS ol&ste AMHAST F VAAZEIYZ/AFEATE o] &t A g

1.2.1 o] Ad7]FL &7t~ 9 PAHsE o3|, XAD-2 54, F5 A0S A5}
AFHT v ZIAAER RS2/ A F R 7] E ol8ste] EA s oItk o] WHe
2 #AH+E PAHsS 7+ & 139 2o

¥ 1. PAHsY &/

kS % CAS No. s}8}2] T AF =
ol U €l (acenaphthene) 83-32-9 Ci2Hio 154.21
olA L} e @ (acenaphthylene) 208-96-8 CroHs 152.19
otE 2}l (anthracene) 120-12-7 CuuHio 178.23
Wl = () FE 2HA (benz(a)anthracene) 56-55-3 CisHis 228.29
Wl % (b) & F 2 @l (benzo(b)fluoranthene) 205-82-3 CooHio 252.31
Hﬂi(k)%ﬁrg - (benzo(k)fluoranthene) 207-08-9 CooHio 252.31
Wl % (g hi)H 2 (benzo(ghl)perylene) 191-24-2 CooHio 276.33
HﬂZ:(a)JJE (benzo(a)pyrene) 50-32-8 CooHi2 252.31
Agto] 4l (chrysene) 218-01-9 CisHio 228.29



ES 01505.1a 2018

thol il =(a,h) FE M (dibenz(a,h)anthrancene) 53-70-3 CooHua 278.35
Z5F 2 &8l (fluoranthene) 206-44-0 CiHio 202.25
ZF 249 (fluorene) 86-73-7 Ci3Hyp 166.22
oldl =3 (indeno(1,2,3-c,d)pyrene) 193-39-5 CooHio 276.33
v el (naphthalene) 91-20-3 CioHs 128.17
A3 E U (phenanthrene) 85-01-8 Ci.Hyp 178.23
92 (pyrene) 129-00-0 CisHio 202.25
1.2.2 o] Ad7|=o 93 wiE7}2 5 PAHs /¥ 3te£9 Awd A= 10 ng/Sm® ~

50 ng/Sm® ¥ 9] o]t}

1.3 2E=2

PAHsE <& WY 714 7HAH theF 10°® kPa o8¢ +714<S 2t PAHsE
7] FAA 7h=Ad3 R e EASth wElA W&Vt T F PAHse 5 =&
A8t F4387] M A} F2A A AAFH7F Qs

NedAngn 2454 Fol A4 WEls 39 Bl

AAGA ] 2ol met a7t FAsH 4 %0 S4AA T $AdFd 2A4EA

TN HEs I oolde] WAl wevt A ®EteARE F sk PAHsTAL ot

2.3 NzXFE, ZHE UMEE=E



ES 01505.1a

, MAANE (matrix-spiked)ell T &f A

tel A= AF, dAe Ao A=A

= e == ]

s U

=
(=]

7hol AbEEE T EEE
AP

2018
3
2.4

3588

A a3t ol 4

FE g0l Wrletol

=
<)

o

)

2 23 glojop

1

o

=l

A+ FYHF (injector)
o] E3t (split)d H|EF (splitless) 7]

/&

PN
T
=

u

2 I3
Qe
o] RAlL welgkol UjFol

pyA

J101

A
-1

=
= Al

JIN3Z0tEcH

A

o W7 025 mm ~ 0.53 mm9

s}

A AZvE 1

3.1.2

3.0
3.1
3.1

s okol

o] 7}

T
Nd
ol
{Jo

350 °C7}A] %

/:‘:]

2

3.1.3



2018

ES 01505.1a

—

Nl
o)

)

—
file)

olo

el
TH
Ryl
™

.

0

o WHel A el

)
|

-

=
o

° % DB-5

0.25 mm

ke
T

°] 30 m ~ 60 m, W74

A7F 025 ym ~ 5 pm?

g

B
i)
io

I

=
-

Y5l

}E‘}

~ 0.32 mm, gA

xr
I
0
Kl

)
ol of

)

<

%

2%

S

d

’

NS

A= 7F 800 amu ©] %

o

0.8 %, AMA#FHL] (scan range) 30 amu ~ 300 amu® ¥4]o] 7}

Eiass

=
[€)

| (ASE, accelerated solvent extractor)

OF =E3X

=
S

3.2 Ji=5

o

71el A 17187

-

ol
W

4o

-

40 mL, 60 ml 3¢ n}o]

= &7=

=13
-

=
=

3000 psi (20 MPa), F&A &

K
KO
il
KF

<
4ir

2}

=
=

stv g 1 L 2719

910} F

PN
T

Eiass

= A oo}

o] 74| (thimble),

i<
o
il
K+
=

0l0
iK1

s,

74 5 o] of

3.5 K-D ==J| (Kuderna-Danish concentrator)

712 370 &veld @3t 500

=
=

Ho

s,

2 A oo}

=
T

Y7

’

1=
=

7+

)
)
5
%
Jo



ES 01505.1a

2018

J| (rotary evaporator)

S=

s

3.6

1, 300 mL 7], %t

FNE 28

3.7

i<
o
i
50
<
Kl

& Xhad o K

4.1

B

th ARl kA 850 °CellA 2 AIZF

ki3

&

off o3|

1
=

4.2 JAd NEHE =22

g 488 o

A]

PN
T

Abg3lth XAD-2

A8
o

&t7] 98] XAD-2

A7

=
=

7222} PAHs

ki3

shofo

=
=

olzlel Aol e @A e

XAD-2 ==Xl

4.2.1

A& AHEEH

PN
T

B g}o] E (amberlite) XAD-2

ol
i

4.2.1.1



2018

ES 01505.1a

4.2.1.2 A& Aol opAlE + T/ (1+1), obAlE (2

@,

(& HAZE YA s wi7EA) A AT Qhell A B

Ao A%

el FHESAE

A7F E3HE

bof 3

)

5=

e A

o EDAE

Nl

ki3

Fol 10 ng/7hEe A ©f

)

2ol o

ol

ulo

el
Hlo

il

Gl

o

jang
Np

e
ol

4.3 Al

<
Uk
Ko

4.3.1

Aoz A%

ol _ 3l
1

-
a =

—
file)

=] A
'ﬂ:/‘\jylﬂ

ok
O

) =
o AR

A 86.17)

=]
AL

(n—hexane, CgHyy,

w-s A9l

A RS o)

4.3.3 OMIE

ol % (acetone, CHsCOCH;, #AF#F: 58.08)2 %k

4.3.4 0=



2018 ES 01505.1a

W g2 (methanol, CH;OH, #2t2: 32.04)2 #7359 AT o]Ae] AL AlE

rob

o},

4.3.5 LSz=0&

Z2=Zvg (dichloromethane, CH.Cl, A& © 84.93)2 s 45 ol
o

4.3.6 S
E 79 (toluene, C;Hg %A 1 92.14) #F5<f BAF oo AL AH&3it
4.3.7 Ep

A (sulfuric acid, HySO,, A 98.08)2 FalTaFEEAF ol AL AL&3%

nt

T2 2~F (sodium sulfate anhydrous, NaxSO,, A 0 142.04)& AUEA &

(ultra fine grade) ©]/g<] Al k& AF& 3t}

4.3.9 423t

AgazvEag g Aezba BEE 0063 mm ~ 0200 mm (70 W4 ~ 230 w
el s AR ARSel A wiAC] Wil FAE 10 mm o]t a4 130 °Cell

A 16 ARE EE 600 “CAA 2 AR D F b A A oF 30 B2k gl )
Zhahe] 2vhz AL



2018

ES 01505.1a

o)

B

2) °Cell 1

gl (4

gl

B

o

B

el

o)

N

5.0 A=

AHE ZE A

A

5.1

7b A Sl uhet

=
=

o fw R )

=414

El

-
R

B

—
file)

fvzel

Nr

&9l A}

ENE !

ok

o
B

Dl

—_—

0

o
el
Hlo

frodl

X0
<l

HH £ Ot

5.1.1.1

o

3 AX

=
=

5.1.1.2

Aol Mol el

i

=

5.1.1.3

X0
Rl

ol

3D
Kl

5.1.1.4

=74 Adde del,

dE, =%

5.1.1.5



ES 01505.1a

2018

up

T
@
el
™

file)

o
o
el
bo

-
oF

o}
¢+

ol

</

X

5.1.1.6 JIE

)

el
i

B

Mo

5}

5.1.1.1 ~ 5.1.1.3

o}

<
T

a7 A

=
=

444

=3 =l

5.1.2

To!
o
Np
el
Ho

)
ﬂﬂ

03

_EH
)

—
file)

N

12 )

=

=
=

)

gl

sl &

4 ORI

=
=

El

5.1.2.2

& Aok (Mere, 0222, b E)

8

s
=

of AA el

p=2
[€)

EE!

A

<
T

5.1.2.3 A5A#

o
jang
NH
el
Plo

=

-2 A

R4

sk XAD

%1:1

NERCEE

o w|l
=

a9 13 2t

o
]

[e)

.

9
yul

REREPY

shofo

S

= 7

Z__|

5.2 AN=MHEX

)



2018

ES 01505.1a

XAD-2 Eﬂﬁ

5.2.1 HIXMHAL
HAANFHFE = T, ARHAEY, JAdZA=Z A @
5.2.1.1 Sg&
TU-E 2 U Q1o dT A 7= ES 01301.1a 3.1, 3.2 w2 A =
AAFE AE=Z A7 4 mm oo AE AF&stolof st AL I¥ 29
0( A
0 v,

g 2. E93

AAfE AR 3, oA @

5.2.1.2 G XI&O
g A3 Fe 49g wE 43
7k AR spotol ke A 1Y 3% Pk

oA Fr = A5 o 7
o] 490} ot ATAE 7 e TN T

_10_



ES 01505.1a

2018

o347

~

L

A= 227
FRIESE

0

q

=

¥ 3. XA

eV E BECR

| = A1 W)

l

}

XO

a8 4. ¥

I+
4+
D
<

5.2.2 Jt

3 Ko dAAR T

o
2 MY dHEA= FA L)

151 A2FRR(D)

A X

ol

%
o] ZhgH(1)

SRR A= IE]

-
R

I
4+
D
<

ot

5.2.2.1

A olEe Aeg Ae A el

ol FH5E 242 150 mL 2 300 mL A% A4

oF

22 ddd 3 e daAR A,

Q)
=

—

5
oH
e
Ui

mK

G
S

I
To

I
He

el

5.2.2.2 J}IAEL2(I)

WAZ T

o]
=

te 2 7))

x| s

]

gl 4

F23 o

_11_



2018

15
>

=

=

tolo gl =2l 100 mL

ES 01505.1a
5.2.3 Jt

_
N
SRR N oo %
5 o B o d D e il
- e o= e i
e L E T oo T e
* BT A o TE G
o o) S R -
i h = eyt e
x Mo % oA o AT
om I N T o— X
o N AF M o= D -
% 5 FoE oy N S
" Y oo o 8 )
iofm = X o o W 2o
" . < < OE 1_,_A.o Eo Eo O Jﬂnyl iy
BT < w W L=
T k) o % s T2
o w 3L F o S <
. W ow oo 2 = o
; rones STI3 | ¢
X W i — T o iR b3
G . X B o TE e @ T 3
o o S TP T e 5
N o)l ™ T ofn B N I s
i ~ ul . R
ADn WM M e - o+ go ™ W ___.M__Aw M o
> B % mﬁ %0 o MLU R - < o
. - P 2 Kr Tm X uE X o oA
D o o o o= > 2
s . oF o B om (I
- = ok N QLO oK K ‘w _o O,ﬁ N O.C °
£ ~ % P PR o) %
5 T A« ] e Ay E . M X F
m T = = iy Ok oF R o o)) ,@ ok 5 °F
E oy g oH Jd 4 BT om o
~ T o " = Y moE Hl i
e il AR AN o @ g
o 1 L = F oo T A (S
T ok 5 B KR s
woAF - . S
; T Zn ~ N W
T m ol N h s R
A i % o ~ W oM oE R e Yo w
) ojm % £ ,UF 5 = I;AJ“ o N o
0 = B ol X M 0 N

5.3 NEMH LY

_12_



ES 01505.1a

2018

A

_EH
qr
Hlo
To

o
_EH

_EH

N

—
o

O
_ZTI
el
Ho

0

el

_EH

=
=

SEEE

=
=

ES 01301.1a 5.6 A

B

]

R4

3k A

. A A

fvze)

_EH

o

)

N

0
_EH

AEEERE IR ER SR

5.3.1

ol

ks
pul

b}, o} 7}

Aol 7}

_EH

el

o
_EH
o)
N
A
o
_EH

e EECIEE R

Ko
=

ghet. A

5 %9 W9 W=

o] H=5

A ) 2 27} 120 °C=

5.3.4

bz Aol ok gk,

Z5EE 120 °C °]s

SEER

of W

—
o

olo

el
blo

1¢] PAHs A A

2 A2 g

7}

=
=

El

5.3.5

o

o

vzl

_ZTI

03
o

o
H)
BR
o
_EH

4

Hlo
o
o
_EH

T

™
N

03

I

_13_



2018

ES 01505.1a

o2 YAt XAD-2

Ho
ojn
o
o)
mo

_EH

~N

o

A se 5

S EVA =
fH BE= 30 °C ©]

El

5.3.7

1 3]

-

R

Fel o 2HA]

°©

= A

=

9
yul

b}, o)

sfofo

S

3

R

Z}
-

g},
Al

=

i of

°

7|
=244
v g,

[e)

T
=3

=
5 A

=

=

°

ki3

= E_iﬂ

=

FaL o 2]

AMeARH A2~ 3

A

°©

A]

A]
5.3.8 Al=AFH #HAANA 2

P~
T
=
5

o
o
_EH

9

A

AEEE

Z7FAA B A vl

El

5.3.9

/B2l (QA/QC)

=

o

3ce
e

6.0
6.1

)
Kr
o)
0

1D
10

A

6.1

t71 1A

°©

2%

=

=

Al (MDL, method detection limit)

HHEg

HOL

o

Ho
A

Nr

fo] zmnlE-1ele)

S

PR

FLdE HolAM 3 3

o

oF
HEEZA7F (RT, retention time)<]

5

s

]

A
g

o
ol

o

il

35-2)

R}

k)

&

FEOlA 10 % ol o] ofof

6.1.3

g

]

AAE W EEE

ol
=

1=y ==
WEEsE4

&

N
IS

s

|
o

fvzel

ERREE

548E 50 % ~ 150 %< W=

1

9
yul

|F g e, A

=

#HY HE

@ 2l

o

|

o

A 3}

_]

A
ax

|=]
5a

M

T

—_

ks
pud

_14_



ES 01505.1a

R},

k]

bofo

°

ol 414 %

=
=

L=l =2

=1}
=]

atH,

S

shofo

2018
]

v
o

—

XV
all
N
=]
il

™
;OU
B

o
Hr
yze)

&

ol
ol
e

SNV

> 100

G

Cn

1

X ——— X
RRF

A

A

g (%) =

7}

3|

%
=

I 2ol Al

2171

1=

shof
G: T

2

= o8

=

KIO
A0

oK

™

—
file)

To
NI
el
Hr

fvzel

&

o

o] =1o|

}E‘}

ted 47 ol

3

= 3L
= X

sl el kAl =

o

—
fife)

il

Hr

i)

al

e

PHRAZTA ] 5 ~ 50) Wi ==

Hr

_Zrl
o

o
olo
N
2=

)

Hr

10 % ool A =] ske]of

)

)|
=
W
A
Np
el

o

N

ol
o
olo
N
2=
olo
o)
NI
!
Hr

fvzel

!

| =

6.1.5

—
o

o

40ﬂ

=

_15_

2]



2018

ES 01505.1a

g},

o] ®33s}o]of

U

i<
Ril
X
IH

ol

Kil

JHE WREES

A

7.1

AAE WFETsEd2

dxiasns

bol ARAA B4 2L FEARAA 3

)

=]
i=i

ol FAE WrREseds

&

il

=
h

A

1

ok
=

g Aol

37}

[e]
4

=Ry ==
TidTE

&

i
03

s

olo

A

Algol Aol ArEg-E

—
o

ilin

ol
M

0
A

~N

—
file)

Wr
M

o

FE 29 o] HA 5 F o] F

ot A},

-
R

CER

)

ﬁo

® 33 2

-
R

PAHs

£ 2 AL WEEEEED FEF ()

A F(ng)

T

A8 WERFER

Dg-t2 el (naphthalene)

Dio-oFA

0.5
0.5
0.5
0.5
0.5

(acenaphthene)

E

o)

v

Dio-#HFE# (phenanthrene)

Dip-=2Fo] 4l (chrysene)
Di,-3 2 & (perylene)

E2 U4 PAHs

1
—

£ 3 AALE WEEEEEE ZF A& H

o4 PAHs

vz ekal (naphthalene)

o} AllL}

—

AAE NRETE
Ds-t= el (naphthalene)

(acenaphthene),

E

o)

v

obM e @l (acenaphthylene),

(acenaphthene)

E

o)

v

Dio- oA

99 (fluorene)

K

_16_



ES 01505.1a

2018

otE g}l (anthracene),

T
5 2
s 2
i
5 &
=
~ &
W
W
of W
-~
Wy F

Dio-#HFE# (phenanthrene)

g &l (pyrene)

Wl = (a)FE A (benz(a)anthracene),

Aol Al (chrysene),

F 9 2+el (benzo(b)fluoranthene),

]

N

Dip-=2Fo] 4l (chrysene)

I (benzo(k)fluoranthene)

(benzo(a)pyrene),

g =3 (indeno(1,2,3-c,d)pyrene),
o] Wl = (a,h)FE 4 (dibenz(a,h)anthrancene),

Wl Z (g hi)¥d & (benzo(g,h,i)perylene)

bl

Dio-¥ 24 (perylene)

==

7.1.2

o

2l¥ 4 °C ]

—
file)

el

TR

el
o
N
N

™
file)
Ny
N

1|
ojn

I

N

~
ol
L]

7.1.2.1

ERCEE R ERRE

Ao AAds

=1]
=

ol A=

;OL
Tox

ﬂl

o

N

~

00
IH
4]

7.1.2.2

50 % Y22 e/FAd SRz 16 A3t oY £&7

-
R

), gl AAR o 3A

=
-

& vk b A

33 F=&1

| =]
2

30

ZeIE

ol

]

oAl

=
=

-
AJn
4
of-
ﬁo

o
Ny
N

Mo
)

file)

N

_17_



2018
s},

b, Fol A

)

Al o= AA
Aol &9 100 mLE 2 3 F+&

3l
i

=i}

=

3
i

=

Ea

o} Al

[e)
S BEZu 7] Yol &< 1 Loi o

L

A

=

=

ol
ow

g1 AEE QHA

ol

=

9
E&2 (XAD-2 £XI)

7.1.2.3 JAESR(1)

ES 01505.1a
7.1.2.4

-
AJn
4
of-
ﬁo

B
_ZE
_zT
A
4

.AO

50 % HE2zz=we/IdAQ SR 16 A3 °]

)
w
_EH

Z.]:‘I_
3 .

ez

FE

v 7h A

=
=

3 %38

W= 30 4 3

S

B

o Al o]
(XAD-2)0]

=
=

tol @lalel &

°

atar Al of 2}

S

atol 1 Lell o

S

9
pul

b}

3} Ao A4

=

o} Al
Zujrlel &A, &L Fe =& 7t

A

R

ol
—

(=

i

=P
W7 1 cm, Zo] 30 cme] AAE Ao &4 7H4 (130 °C, 16 A1ZF =+ 600 °C, 2

7.1.2.5 JIAESR()Y
g (el A8 AuA
doZ 50 mL=

7.1.3

%

el

p—

342

-
R

=24

A &

il
10 % HE 22 d/IAQ SHew &

3
Ael7hae wet v

o,

0

Ny

7.2 Nz<
— 18 —

7]



ES 01505.1a

2018

ol
K-
Kl
O
KH

Ik

LA

00

FA1 &t

7.2.1

7}

3|

%
=

’

Fol7F & A gl v FA]
& (ng)

0.5
0.5

L

=]
“

Dip-ZF2 4 (fluorene)
Dyo-3] 4l (pyrene)

A7

=
T

E 4 FA7] ZHME WEZEEE FHF (d)

xr
I

7.2.2 17|

on

selected

(SIM,

A=W

_]

7.2.2.1

ol

monitoring) ¥} A €] o]

k9
pul

ot

(RRE)H o2 3

PN
T

Al

—

=

719l 34 (tuning)<

S|
o

i)

2%

1

S

oH

|

Aol

7.2.2.2 ANBS vEAIgo B

KeX
=

g

A

2l

SR

3

pzs
=

Al

[e)

=

o] 242 (ion source), UE %

%

%0

NI

1]

A

B
4

el
T
g

T
iz

o
G

Np
2!

%

g

7.2.2.4 A5 #4210yl ~ 20 pLE

o

el
<

N

el

ol

ol

o,

1

ol MEEAIZES] £0.06 el ook

Nro

Iz

ﬂv_wo

o

W

_19_



2018

ES 01505.1a

(RT)¥ vjxL

}

i

Al

]

A
Iz

ﬁo

o

—

NV
A
N
=]
il

~N

o)

91 (30 %) <toll

b},

R4
=

3
£

]

S

oJ el glofof

-

ato] £20

p
ol

il
el

N
L

—
file)

A ARvE 18

7.2.2.6.1

o = 717] AzEAFY] A
AW Al o]

o
4

]

=
=

]

o1

]

(X

]

=5
1=

A

z

A g,

Cizahs gt

S

3

pzs
=

Al

=

=

7.2.2.6.2 71719
(injector liner)

I

299 oAl o

A Az

°©

(resolution)e] 1} A=W E =4

Al & (method blank)

P g

led

7.2.2.7

<

™

—
o

o

Il

A

Q)
=

gl 7HEHA

)

P ere oA eh &

°

AL

A AR E

I
i

oF
TH

)

i

e
=
o

&

N
N

T
JJo

%0

WREEAZES WA RS b A

9
yul

el
7P el A

=1}
=]

-

R

1 3}

(%) 3] &
+100 % o] o] of

X3

R

o

=

=]

gt

% ERRA Apolel A £20 & o]ufo]ofof

Ho
N
2=

~

Nfo

_20_



[e)

L

ES 01505.1a
% (Vm(std)>

Ea

7}

=

=

A3 EEgel el Az

=

=

202 HAl
gl o] ¢
e Farste] 7

2018
8.1

.

;OL
<

AT

;.Oﬂ

A Al

ST A&

8.1.2

Al (RRF)WH el olal 4

o

ol

~N

—
file)

i)
el

olo
N
2=
olo
To
NI
!
Hr

fvze)

g

A}

F71 el 32A o]

il

)

—
file)

(4 2)

obel Aol olaf vy

s,

=

=

(RRF)

PN
T

(RRF)=

PN
T

Al

[e)
[}

1

H
Ho
o)
XV
oy
NH
2

g

ﬂv_wo

2] o]

9]

1

;OL
<

A

} (RSD)E 7l

B
N
B

A

o

\

.AO

(RRFave) 2k

(# 3)
(2 4)
- 21 -




2018

ES 01505.1a

(4 5)

> 100

SD

RRF,,,

RSD=

¢

olo
!

vAO

Iz
jfuse]

2)

¢

olo
!

vAO
)l

Ho
o
olo
N
B
)
Hr
7o
&

~N

olo
!

s

Iz

ﬁo

I

e]
e

A7} 30 % olvle) 4

el
o
olo
Np
2s

Hr

ol

ﬁo

(4 6)

AE F 25 (ng/Sm’)

o714, C:

i)

Bl (0 °C, 1 atm)ol A ¢ A &% (Sm?)

HFIk=

9.0

EPA Method 429 "Determination of Polycyclic Aromatic Hydrocarbon(PAHSs)

9.1

Emissions from Stationary Sources”, United States Environmental Protection Agency,

(1998).

o

13
<1

2 o

7| e d &4 AuwED] FHAF] T, 2009, =

9]

)
T

9.2

71 e d =2 A EL] 54 (IV), 2011, =

9]

)
T

9.3

_22_



2018

ES 01505. 1a
9.4 FaU7ILdEA JAWED FHAY (V), 2011, =r HE-74 e
10.0 28 "U= 28"

_23_



