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3.2.1.1 E2HE SaA3

3.2.1.3 22dA

3.2.1 &t
3.2.1.2 21
250 mL

300 mL , Zofst
3.2.1.4 M=
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10 mL %3 A3 &

3.2.1.5 ({1t Xl

5 A E= 5% B

3.2.1.6 UHEX|

UG A e d3E HEE FA] 2Y
3.2.1.7 25E7I

eExHoe] Jhesta AMunkr| 7 AAE A
3.2.1.8 28I} F&J|

3.2.1.9 ZUJ|

3.2.2 00122 A2

3.2.2.1 OIOIAZ I AH2FHE X

Aol A 200 °C o774l 225 FsAlE T U
ZAF 7

3.2.2.2 HIEZ 2dlE7I

Abol obd

e

3.2.2.3 RI|&ctAa3

25, 100 mL &=

2016

aL, 1200 W o]/ Al719] whe] 223}
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3.2.2.4 M=

5,10, 25 mL 3 43 &

3.2.2.5 FAJ| EH

= A7) 045 yme] Y

3.2.3 33tY

3.2.3.1 X21Z2HU

20 ~ 30 mL &%

3.2.3.2 = ItU

20 ~ 30 mL &%

3.2.3.3 8212

=
R

500°C o]¢ <ol 7hsd d7|7td =

3.2.3.4 RI|&SctA3

50 mL &%

3.2.3.5 M=

5 25 mL 3 AFHE

3.24 ElHF&H

(el

ES 01709.1



ES 01709.1 2016

3.2.4.1 HIA

1L &%

3.2.4.2 M=

5,10, 25 mL 3 43§

3.2.4.3. SEZMOI

FeAgZetzol xR A 14
3.3.2 B Zc2tA3
100 mL &%

3.3.3 W2

5,10, 25 mL 3 43§
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4.1.1 24 - Watg
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=l

4.1.1.1 B4 (HNOs, nitric acid, #A%:63.02)

4.1.1.2 o8t A (HyO,, hydrogen peroxide, A #:34.02, =% 30 %)

4.1.1.3 (1+1)E ¢

4.1.1.4 (1+4) 2 &

4.1.2 o - SUESH0 28t =St FEY

4.1.2.1 1.03 M &4 (HNOs, nitric acid, +AF#:63.02)

60 % =4k 78.38mLell =5 AMH 1 L= 3

4.1.2.4 2.230 & (HCL, hydrochloric acid, ¥AF%:36.45, =% 365 ~ 38%)

35 % 4k 196.87mLell &5 A 1 L= ok
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4.1.3 OI0|13 21+ AHZ0HE

4.1.3.1 B4 (HNOs, nitric acid, #A%:63.02)

4.1.3.2 S4b (HCI, hydrochloric acid, F#F#:36.45, =% 365 ~ 38%)

4.1.3.3 E&4&F (5.55% HNOs / 16.75% HCI)

= 500 mLoll Z4F 555mLet A4t 1675 mLE 50lil, HF F3E 1 L7F H=s &3t

4.1.3.4 E&4E 4 (3% HNO; / 8% HCI)

41339 &9 2 w2 FIHh

4.1.4 3|8t

4.1.4.1 BRAHLIE S (NayCOs, sodium carbonate, #AF#:106.0, £% 99 %)

4.1.4.2 E22Qel3ta=4A (HF, hydrogen fluoride, #AF%:20.01, =% 48 %)

4.1.4.3 &4 (H,SOy, sulfuric acid, #AF#:98.0 =% 98 %)

4.1.4.4 B (HNOs, nitric acid, #A%:63.02)

4.1.4.5 (143), (142) &4t

Gabah B& FIsk 22 13, 127 NES ERael 24

ok

ot

4.1.4.6 (1+1)E &
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4.1.4.7 o84 (HoO,, hydrogen peroxide, ¥ AF#:34.02, =% 30 %)

4.1.4.8 EAILEE (NaNOs, sodium nitrate, #AF55:84.99, <% 99 %)

4.1.5 ElF&H

4.1.5.1 1-II S| CIOIEILIHHIRI A =&

4.1.5.1.1 OLHNIEMLIE&-34+382 (CH3CO:Na * 3H,0O, sodium acetate trihydrate,
A} 5F:136.08)

4.1.5.1.2 OLHIE A (CH3CO-H, acetic acid, ¥4} %:60.05)

4.1.5.1.3 OLHIEU-OLHIEMUEE &#EE2%(pH 5)

OFMEAUERF - 373tE 192 g oM EAL 34 mLE Eo &3iAA 1 LE $r}.

4.1.5.1.4 (1+1) 2 2LI0k=

4.1.5.1.5 (1+10) 2 &t

4.1.5.1.6 1-LOEcIHCIOIEIIHI2IAM2A RS  (CsHioNLS,,  1-pyrrolidinecarbodithioic

acid, ammonium salt, #AF%:164.29)

4.1.5.1.7 EAtHE L 2SS AIHIE &ICHOIEI2IHHI2I A (hexamethylene ammonium

hexamethylenedithiocarbamate)

4.1.5.1.8 Jd (CsHyo, xylens, w+A%:106.17)

4.1.5.2 ECIOISEOIY F&£H

4.1.5.2.1 W2hA2E N (3 g/L)
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WA E (KMnO,, potassium permanganate, AF#:158.03) 0.3 g5 Eof ol A

4.1.5.2.2 ECIOISEOI2OINEMRE EH (3 g/L)

Eglo]2g ol ((CH3(CHy)7)sN, trioctylamine, #A}#:353.68) 0.3 g2 olAEAME-E
oA 100 mL= gkt

4.1.5.2.3 OLHNIEAMSE (CH3CO.(CH:)3CHs, butyl acetate)

4.2 AY[HE EESY
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0 mLE 7}st & &2 =57HA A&

HEE X789 (10 pg Be/mL) 10 mLE 100 mL F3 &ef2=0)] FHepar (1+1) 24
I mLE 7k 5 &8 =57kA Aed. o 42 AR winit) A x3h

(#el, &, U#E, Hix, od, &, JIEE, HIEgE, ILE ) &8

1,000 mg/L)
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e

A
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HE2H HIEAEE2Y (calibration blanks)
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—
file)

7}

10 mL&

eR

Zg~=39) (1+]1)

100 mL -9

Kil
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KH

I+

4.4.1 MSIOIEE (50 ug Y/mL) X

AAb 5 mLES 7al

s A

2b3lol EE (Y005, yttrium oxide, & AF#F:225.81) 0.318 g
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7FAAA Az olE WAAIZD F 250 mL F¥EetaAe] &4 ¥ B B4
7HAL Zbgket o] &) 10 mLE 200 mL F-¥&Eeks=dd Hetal =& FA7A 7Hg

=
4.5 SEABEYX0 2THE N

ol 2 (Ar, Argon, =% 99.99% °]%)

5.0 Al=XHH ¥ &l

5.1.2 WA N 2
ES 01115 2.1 o w&1}.

5.2 NEMH =X % AR

9 4.2.2 o web AA@Y. FAAG, AIAR, HolEZAE

2 o T,
22 HEE, EYLEold, gl Ade ofAE Abgste] g F7IA R AN

7] B ALF FVIAEAATIZ AFH S

i, A4F FAANBAANE AST AL 3 ~ 7Y A% A AL 4
o st U] F9 BE FES Y FA APEAL mes] A0S A

6.0 BcES/F22l (0A/QC)
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7.1.1 &HE2oiE
7.1.1.1 B&-0HAe A

AEE AAT AAAE A 272 ZepA] 250 mLo] Fvte FehaAd et oY)
o (1+1)Z4F 60 mLet ZHEskra 10 mLE 7He b B2 E A48 584 1
~ 2 AZF $HF T dhe A ske] WAeE & sakskA 10 mLA S 2 3]l 2 A bt W
b ¥ EZUAE B A ASAE 7He] wel ol 34 5AE A4 AEH =AE & 30
mLE Zetx3d 71eta 5 FolA 5 ~ 10 3 7FE3ta o] A S oA AFE3E of 74
IH85h 5 A wEEek (2+98) At o2 o B & Mt o 349

THAA AxHA e ARR FF 90 979 (1+4)2

210 mLE 7ot 258 TolM 7Fgste] solal 43l & 250 mL 3| &2k &7]al
Al A

)

7.1.1.2 ZA-SUESHH

eHaHo
[F4] 3124 420 vlae 7] So= W2 o7t dlems tE dAe] Wy AR

7.1.1.2.10 AR"E AAT dHAE A 2712 ZEA 100 mLe] = A ¥
1.03M A4k} 223M 94k £33 (1:1)s 30 mL 7k v sealing filme = H] 7| 5

7.1.1.2.4 T2 HTHF] 100 mL7F 5= oA E 2l
100 mL "&b 3ok ol HFH e Ai-Aits=s= A4 031 M 22t +

0.67M #AH1:1)E Hh

go |
N,

ofof e},

[4] B4 A 4] sxo] o7 o] FAHE Aol 22 vEe Atam AU ¥ E=
A 250 mLE S,

[5] FAT7E ofzharple] vl o] B A= el o Ag goll] IPFES Pt

_18_
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7.1.1.2.5 Hx2 & ozAd dste] 71.121~71.1249 #& x2S 3lo] ulEA]
F g0z g

7.1.1.3 OLOI2 2 IH&H2 ol &

a1 v oy 2l HAlS AFESEY] AE A E HEE £7]2 &t
Jog 55 9% AN/ 167% AAr &34 &A 10 mLE 71ete], 34 gHo] o 3

=
AE s e . ojy violaryt AbEE|E &7 AFE el wlE g
E

()

2B (eF 10 mL) o2 AlHstar wo] 24 AAZ Aol ts, tAl SFHFE AHTE §

A8 3ot

7.1.1.8.2 4% Wygow 12 7] (vlola Ry} B4R &% W) A8E 7}

e "HEE &7 ?%313}04 Y42 5 vlE gde] @tk oW 12 7H T 1 h ¢

&7l AREEA 2 oAt EFqbEd 10 mLs 7hske] 48 WA A S

o2 ARGRH 12 /e 7S vholamyt EadA e 3 dwte] agsar, 1200 W
w1b AR, 8719 5

A71= wtol a2 95 10 1 sA1A 180 °C °lA 10 L
7F 12 ) vl wi= wpolaR2 g Al7IE 1 i" °F 5 % o HlER Fo94 FARR.
vfolA =zt A EUE 4¥S UFa S8 o2 AR

7.1.1.3.3 &8 mAMoA 2 ~3 &3 &3

= A=
(045 tm)E AF&3le] 25 mL FyZgtx=d] o3aich A, 3 % AAF /8 % FAE
I3k &

f

_?ﬁ
=
<
flie4

€9 5 mLE HEE 8715 A3t AP dHE AHg & 9] oug oyt g
Ak, 28BS ARgete] HF F-I7F 25 mL7t HEE Ry EgaadA Fiv
oluf Alg &eofe] A= 3 % HAE /8 % Aitelth

7.1.1.4 3|3t

7.1.1.4.1 ANE"Z A ARAE A3 a7z 21, 37 =7 2e s
A712"2 WA 500 °ColA 33Ye s wFertye &7 YWtk o 7)o (1+3)3

[6] 917278 ou7ixe] o) el Be A% AFe PO AR §od LIS @

o,
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A 2 ey 22034 (HF, hydrogen fluoride) 20 mLE 7}étal £34 <ho
A 7t dRlel SHFEa 3] AA s Ztdsi. a8 A77F BAEy] Al #sk
ZEE YA, S48 A7 gl E w7bA] 7}“8“:}. WAste]l Wzkgk £ (1+3)
GA1 ~ 2 e SFdste A 5 mLE ek, AAF gAke] 8 Ar| 7 A sHA]
g= wW7HA 7Fh gt olo] WlgETtYUE AR Jtdete] AAE 2RE A, &
R I IS I et e ==y /) B == B e = ) e i A i e

7.1.1.4.2 £§AEA EHAYEF (NagCOg, sodium carbonate) 2 g¥ HAUYEF
(NaNQs, sodium nitrate) 0
olutg =7 E ;201/‘1
P JEES

ol A 7}

o
2

— o

[ N

g oI o

fo oF

o

N

g_?; g

o

1y = =

[ m{g rulo

Y
o%
)
ftlo
N
I
v
o,
i)
ot
o
N
o,
iy O
)
o
AV =)
>,
il
o,
Y
R
AL
)
o
fr
oty
)
ftlo
>
>,
oo
ol
rr

7.1.2 EF&H

7.1.2.1 1-LIIE2ILTIOIEILIHHIRI &HH

7.1.2.1.1 AR g0 AR wAd Ad oPAEA oHEMIER
5 10 mL& 7tete] (I+DEE Yol E+= (1+10)84to® pHE 522 A gt}
[36] ol EA-olAEAGES 4589 (H 5)& AHg Aol 1-3189

BPIAREE S §9 2 mL, SARIE AR A D ckol e e b ke] Mg e &

o 2mL R AL 5 ~ 20 mLE 7Feto] 5o £9staL, AT Ae AR

[7] chage] ©ag FRshs AR 9t A4St TRstEE 98 A0S 2 H5E 29t 9
oh

8] 42 9§71 §3 Gog A GAAY G ARE o) T3S WFHAE B0

[0 4FYA7ol aFol Bolgliz Aol £5sh (DA B We2A FEe] A=Zn

ARstel A A §A A9 Az
[10] &E3l7F o8& A8E =9 yo =

borate) 02 ¢ AEE 713t}

W7tA] FE5S o AR &l 7hsi
EH (NasBsO;, sodium

_20_



ES 01709.1

2016

200 ~ 500 mL)el &71aL, 1-¥ =2 dvt

-
R

7.1.2.1.2 o] £9& 1 L &d297] (&

o] 2.7}ut
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8.1 Il 89 =5 sk Ao 2H

7]l T T w4 $EE 0°C, 760 mmHg® 3Hbek 37 1 m’ F 549 ug 7=
A

e W, o (A 4ol wheba] Axkghe

A 1
C = Cyx foA—Zx 7 (2 4)
o] 7] A, C: Z&=AHA Ax3 g7 59 48 54 55 (ug/Sm?)

Cs 1722 oA 73 ANg &9 F9 5% % (ug/mL)

Vit 71 oA Z2AS #A4E Alm &9 HF 59 (mL)

Ay A zAH A3 o A9 F WA (em?)

Ap 1 71 oA B8 Aggd AxS s £33 oA WA (ecm?)

Vs 152 ol AFHAT F=Aefol e Axd d7171a A= (Sm?)

9.0 FUX=

9.1 EPA METHOD IO-3, "Compendium of methods for the determination of

inorganic compounds in ambient air’, USEPA, (1999).

9.2 JIS K 0083, "Method for determination of metals in flue gas”, ¥¥+2
(2002).

3,

jinti)

9.3 EPA METHOD 29, "Determination of Metals Emissions from Stationary
Sources”, USEPA, (1999).

9.4 EPA Method 3051A, "Microwave Assisted Acid Digestion of Sediments,

Sludges, Soils, and Oils”, USEPA, (1998).

10.0 &=
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£ 3 9= A2 E2v 28 SAYH, FE R HEIA®

o =4 4 Fa] A Fs A = %A (MDL)
s (nm) (ug/mL) (ug/mL) (ug/mL) (ng/m3)
As 193.76 5,063 ~ 50 0.025 5.5
Cd 226.50 37,438 ~ 4.0 0.005 1.1
Pb 220.35 10,324 ~ 250 0.032 7.0
Cr 357.87 76,772 ~ 4.0 0.012 2.6
Cu 324.75 159,213 ~ 200 0.010 2.6
Ni 231.60 4,306 ~ 50 0.014 3.1
7n 206.19 478 ~ 200 0.120 26.4
Fe 259.94 16,985 ~ 50.0 0.034 7.5

* EPA METHOD 10-3, "Compendium of methods for the determination of

inorganic compounds in ambient air”, USEPA, (1999)

£ 4. 9459 BT mE 719 FA (air filter) A5 HAETA H”

HZ3 7 (ng/m3)

s FAA GFAA XRD ICP ICP/MS PIXE NAA
As 100 0.20 0.24 0.5 0.3 0.42 0.09
Cd 0.2 0.0003 6.62 1.1 0.02 201.62 4.2
Pb 2.2 0.05 0.45 7.0 0.01 16.85 -
Cr 0.7 0.01 0.90 2.6 0.01 3.91 0.9
Cu 0.4 0.02 0.21 2.2 0.01 2.1 0.9
N1 1.1 0.10 0.18 3.1 0.02 2.37 -
Zn 0.2 0.0001 0.30 26.4 0.04 3.61 9.2
Fe 1.1 0.02 0.21 7.5 0.01 2.1 4.6

* EPA METHOD 10-3, "Compendium of methods for the determination of

inorganic compounds in ambient air”, USEPA, (1999)
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