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The main objectives of this project are to establish the highest
level national measurement standards with metrological traceability
for chemicals used in high-technology and traditional industries, to
ensure the accuracy of measurement results, to achieve international
recognition of our metrology competence, and to help implement

government policies for sustainable development in society,

environment, and economy. The major tasks accomplished in 2014




include:

1)

@)

(3)

(4)

()

Setting up a new standard system (Gas Concentration Dilution
Device and Concentration Analysis Device Calibration System)
which can provide instrument calibration services. In this task,
we developed techniques for dynamic generation and
concentration verification of alcohol vapor, and calibrations of
alcohol gas analyzing devices.

Expanding services of two existing standard systems (Gravimetric
High-Pressure Cylinder Gas Mixture Supply and Certification
System & Cylinder Gas Concentration Certification System) to
supply standard gas mixtures and to verify the concentrations of
commercial standard gases that are used in industries. We can
now provide certified reference gas mixtures of 50 to 2000
umol/mol SO2/N2 and NO/N2 (with relative expanded uncertainty
< 2 %), which can be used for audit of emission from stationary
sources, and 1to 20 mmol/mol CHua/air (with relative expanded
uncertainty < 2 %), which can be used for calibration of analytical
systems.

Participating in international comparison activities two times, one
for the preparation of standard gas mixtures and the other for
concentration verification, to demonstrate our metrological
capabilities.

Holding a national proficiency testing activity to understand the
domestic capabilities for preparation of standard gas mixtures and
concentration verification.

Establishing dynamic preparation technique for highly adsorptive
or reactive gas mixtures at low concentrations.  This includes the
use of permeation method for preparation of formaldehyde and the
use of diffusion method for preparation of trace moisture. For
trace moisture, the established concentration range is 0.1 to 50

pumol/mol H20 in No.




(6) Establishing an analytical protocol for microwave-assisted
extraction and concentration analysis of polybrominated diphenyl

ethers (PBDES) in indoor dusts.

To generalize the above techniques, we provided technical
services to 7 industrial companies, with the IP contract amount of
$1,700 K NTD. The major contents of these services are the
concentration certification for standard gas mixtures and its
applications for in-situ check of stationary emission sources or waste
gas processing equipment. We also developed software for systematic
management of high-pressure cylinder gases and for analysis of
continuous measurement data, which can be a very useful tool for
testing laboratories or competent authorities to conduct statistical
analysis for air quality monitoring.
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COin N 1 umol/mol % 100 mmol/mol <15%
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CszHsg in N2 100 umol/mol = 50 mmol/mol <0.9%
CF4in N2 100 umol/mol Z 3000 umol/mol <0.8%
SFe in N2 10 pumol/mol Z 1000 pumol/mol <14%
NO in N2 50 umol/mol = 2000 pmol/mol <15%
SOz in N2 50 umol/mol = 2000 pmol/mol <0.9%
0, in N 1 pmol/mol % 10 pmol/mol <2.8%
1 mmol/mol z 14 mmol/mol <12%
CHg in air 1 mmol/mol Z 20 mmol/mol <1.0%
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FAME » 17 (HF %3 1 07-5-A3-0311) - 4rdp =
NPLIE L G e o
o P &N TR EFEL GAS2015 3t ¢ Hfh 0 2
% p % : The Development of Trace Moisture
Mesauring Technique in Taiwan and its industrial
application.4-#p % = pL 38 1 1T & %5 8k
(2) 2 ¥FHFMERRESTFTAY
o FR4HFL| e 1345 ISO o AU ARIFHMALFH EFHAELSPF| ALR
A 5% Guide 34 - Fod -3 tF (NO)E F BMEF 18 Flet 23
(50-2000 ISO 6142 % O RRTH WA SEHGH TR AARR
) ppm ISO 6143 > i&| AL R A IR § T AR T TR TR
NOINNz| 17 50ppm ™| (4 o feg 26kg» 4¢ FE B A 2 1mg) 4 i7
HTE S +iER 2 NO W AR T iR
P i pe in N2 CRM
fek | cptxz|t THEIREFRFIRIAG LFTLEFRAES
Bt % LR | WREEEIL EFF Y -F CERESTRY
s g g | P H AT SRR F AR f AR
B g EFERZELEGLFRDE PR FFIFR -
ZAp¥HE L | o AL RARREFR S (30 I 5000) ppm: iRlE B 5
*FE TR ) (40 -2000) ppm > & se2 4p ¥4 L F AR TR ) 3T 2.0
3 20% %o ¥ % & R aARk b B R R R S% T HFE (NO/N2)

~ (T S5 07-3-A3-0117-01) - hetpit % p £ -
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BRMIL| e FIEISO | fITHFRBEFHREF R I ARG LFEEFRRE o £LR
350 Guide 34 - FHRREEE A EEF FY o F P aREST P
(50-2000 | ISO 6142 % | frenpedls £ 41 st tls 8 & § WL E F AR
) ppm ISO 6143 i&| Fiei7 = it XFRDERALFRTZR
SO2inNz| 17 S0PPM |, s sk 2 Aol 591 5 (30 2 5000) ppm it 5 ] 5
o FIERZ (40 % 2000) ppm > & se2 Ap ¥4 L 3 FE TR ) 3 2.0
e | S0zinN; %o 3 %4 R sAEE S Tk R % =G 42 (SON,)
W#k | CRM 2 e — 5 4E T Ha%E 07-3-A3-0168-01 « 4r#p if & & 8
Bt % Woreskl .

Bt % i

TrARE -

™6 & iLz

P ¥4 v 7

FE TR

20% -
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pEIE B 1 ERp FHEHEPNF ot
o BB¥L| e 145 ISO fl* R B RS IRz 2 TR 23 RRE |* A7
35 Guide 34 - FHREER AR EFFF7 9 RREL TP T
(1-20) ISO 6142 % fell » RamES S FLRRMRAUFF S (1-20
mmol/mo|  1SO 6143 &/  mmol/mol - ip|z# 4 &l = (1  20) mmol/mol » % *L2_4p
| CHsin 7 (1-20) HHE L rmer |3 10%-
air %7 mmol/mol =R - K o w e ¢4 s ¢ Development of a
TR FRRZ Dynamic Generation System for Gaseous Ethanol > ¢ **
fie %] g2 CHg in air 10/20-24 p »v * B OB PR 12" Workshop of
kR W CRM z_pe APMP/TCQM-Gas Analysis Working Group # 3¢ ¢
e | Ml ke AT FHYEL D RAFA- GHTER
e ESE T 07-5-A3-0284) -
SR TR 2.0] 0 3 9/29 i {7 CO8 H-2 k Sy & 5k € 3k 0 Wi B =
F22% Yo @IS LREA BT LRS- E YRS
ok kL B ERE FHFALY CHBRRELUZ 2RNEALERT
ik Lz AR ReEBETAKRLE > €104 B AR E L BpE o
B ST € % 10/17 & {7 CO3 28 k siypid A % € 3 &Y W
TP ke %55"??’ Fmit 22wt F i PAFRIKR R
;4<§ \ég“;% fi;}ip = ,uﬁggééﬁ-d[ PERY-Y
RHEALEITREEETARLIE 5L R AR
Wi s i o Ao B EED R o
REFPHET - R oY FHE AT LRAEE
Bl R EERRE ST R EF ML
B (B F 5o 07-5-A3-0304) > »+ 11/22-23 p »+ ¢ R i
e et REER>F L -
S ORB SRS
(=) F®FFFERERLEE
o PBDESiE| e 2 BREE | 227 ¥¢ PBDES @ B PI3E = £ %L o e AR
B SE RlFATEZ e A R R F(17-23 °C)- ik FEY T OF R
P BT R oIt gzt % R - (DMA4S00)E 7 7 r iR & 4
53 4 = TR (17~23°C)+ %z FRUP FP RRAEZER -4 H T
e - > o PlEdMmMME LT > 40T £ o
L | Temp (density - g/lcm®density - g/cm?
e (°C) | (GEEmATH) (&4 %)
= 23 0.86504 0.86503
iRk i 20 0.86783 0.86782
17 0.87062 0.78062
MEEESARRFEF 2 FIERFFAT7C T 28 °C)
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PR3P 1 fERp FEREPN R
i)
A FRYTFYPRREZER TR RRERE
ik B 2 BN SFE L - B (HF B
07-3-A3-0099-01) - sz A+ F A3 P £ > e 3 %
1%k
e« %% PBDEs | %%if% PBDEs(sub ug/mL 3 pg/mL % L= ¥ |* LR
R BRI FR T b FR)ERRKRE LM LR
HEICT Hejpis ]4 > "E’B/F’J FETFEG o LR FELE B BRI
w2 - EMRMBAM AP EEIoT
2 L - 30 F 42 pg/mL
7 #7' ’F’rﬁo " 4 c 492
@l? /% 33'] h » 4 C, 49.3
RARHE | G R E
¥ e v 2.4
;J;]/E ° o ) i c-C 0.147
: ,._.,-"” Juz + g | 4.200
K s “ I6; = Col < JUF + 3

2§ FRUER A ITARS HEIR L -
8 1 07-3-A3-0259-01) -

(T

RAEBMBRT RS G
5. : 07-3-A3-0276-01) -

£ & ORI HE IR -

( —«“é

o

o AAY | 1Y 4 L6 - ¥R 2R 5 (Surrogate) 2 Hs s | c AR
BEEBPAE | A Y M RS F BB fe SR F RS fﬂff L
TR AR FAHEAF AP AT T2 (GC-MS) = feip| = 2 & 17 +
W2 — 7o Ao FRIEZAN O TR ET I TF o
o R AMCAR B E DS BGTER R Sl s FE 5 PR A
BAFE A S FPR R C FEF RPFR B AHE
PsB ol RERFE pATRE
o RAFRA AT Fiks FRUMGLE P F TR HUN
32— (T % 1 07-3-A3-0215-01) -
o FRBA e BEMANEE TRLE

PBDEs ik &
A 1
e == ICT
v E - i>oAp
B Pl S
0 S

% P~¢7 PBDEs kR ZHzwHmF =22 3

s B- PBDES kB A~ 474k > T g pgs ¥ §
A FROERASPFARBFEIEFEL - F(HFT R
07-3-A3-0262-01)

e MIRE 1 ALE & 2014 &2 B K TR 21
%2 v A £ (3 F % 1 07-5-A3-0286) -

s BE MR EENILY FRFANFFL YRS
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P | e FERER G ;i
S
R THe | BEHAREE S RS ENBAGS - FHET
B Eh | % 07-5-A3-0305) -
> % - ¥R . .. .
e R AW o TR H 7| Analytica Chimica Acta %% # SCIl #% < -
TRl (k% 3 07-5-A3-0105) «
(Z) REFFReH
L 13 A 8\ A2
FURE ) ewue | sepdrg |57 17 2 RS
3 x
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Hi: L
ERE= AT E (L) A E | FELE
THABEA D FRS (1) 7 B8 822 4508 e s 58 7.77 7.86
(LA D HRRY)
(2) B it E R EH s g 2.83 2.34
(A8 44 1 Rg)
£ 3t 10.60 10.20
A AATOREP B A 10312102 4 4 FH e
2. FFH A4
Hi: L8
ik} B A 23
P oA - I N - C = P < - S O < S - S = S -
N I I A S = S G I S P A I
E 7z Fa BS BS A
B E ) A o
S F
s & B &
ER M
s
103 g3t | 6.08 | 4.52 0 0 0 3.09 | 5.85 | 1.08 | 0.58 0 10.60
7% | 645 | 3.75 0 0 0 |3.82|548]0.82|0.08 0 10.20

el 1%%:}3@’# llﬁr%%\g‘&gj‘g o
20 A FHMF £ 1 1031210 2 4 4 e
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(=) gpE» i)
L AN EREE
H e
g4 AT | BEE | B A | EF A% =
(-)gw® £
1Le4g 27,303 78.03% 78.03%
ME&EFT 12,936 36.97% 36.97%
(28 m=% 3,235 9.25% 9.25%
BH# 2y * 11,132 31.81% 31.81%
2.2 % 162 0.46% 0.46%
Kol S [ 27,465 78.49% 78.49%
(E)F+2
1.2 #
2.5 BRERAERE
R ] 7,525 21.51% 21.51%
4.2 EHK &
5.7 & A
6.5278 3K %
7.8 W
FTAL A 7,525 21.51% 21.51%
&3+ 34,990  100.00% 100.00%
R AHRENVEI A EES L £ 5 £ 1 1031210 p 2 # X o
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2. For BE N

H i+

#7 5 M
i P AERIEH B AERG R ER A
M A T >
* AL
A& ~E R P
BREFF L 5 4 & PR 5%
HH 1,020,060 ZRNEHR
W1l & &3+ 1700.1
i 1,020,060 DEC N
Az ? FoR L b
Hi 4 ﬂ,} e~ F %@& °
5 &5 b fe 2,481 * %gff
HESIE: 2,481 B -
A g 1;_’6;2“ g
e —FRE G N 3
PRAR T > 13,600 e
T IR 13,600 Fam
FHTPR A% § B R o#
47 % BRE
AR ETTRP I EA R TIEIE
Jow 1w E R 2,481 ~ o
H e g
£ 1,036,141
R AP NSRRI R G MR L BT 2 AR AR
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(Z) Z AR & 2

1L 2ERFASFHES0F ~ RERF L2 > 4R GE- 2 RERA
H

2. PERFHAETHE 1005~ REAA02 G ERTEZ 2 REX
Rl

3 A3 H 3007 TRE > EDPHFH=p FERMEE o

(2) %4 5909

1. ®#

hE

() A Ef R PR S RRRS L 040 AL gk TRz

fiib%‘f#ﬂﬂ;;;gjiﬁgxgﬁ % A i N B 20 O Bﬁﬁig;ﬁJ ‘j'_q’_—;.g.;{‘;:;'}‘%

2§ %57 7 12 (Van Swinden Laboratory, Netherlands, VSL ) £ 2.
ﬁ‘ﬁ#%ﬁaﬁ%%ﬁﬁgwﬁﬁszm?@ﬁﬁ%~aiww

52 2 B 7 oor( National Institute of Standards and  Technology,

USA NIST):& 7 4% ERIERHIFZ AT N F3dH c LEPN F4oT ¢

a

s

$z Lo BB E F A nr/Jns.EL&)iigéi (The 31"
Meeting of the CCQM-Gas Analysis Working Group ) ,%ﬁd 3% €k
HEOBfED T L RSB L RSP HIRR 0 2 R
WP a2 ATHE P > Do p B A PERR DD P Y R
L] RN HIE P BRI T A R AR A L E R
%%%?%ﬁtﬁféﬁfé ZFEEREAR R g7 I HImp 13516
B R FiERBAAM A FERTRI3H EPIF ST AM 3
:E( fE~5%3F ~-F ') > B EAERMG 458> 2R
EUEFTRRAENMED LG 3R o AERA LEIERE
PEOARELAER FFME I ST HIR AT LF
B REA  FEEE AV AREERPRTLER TR
oo BEERE AT .
FHRPTEFT R I EFRALS LR EEE CERE R
) By & e -

0 F BB PR E R R
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~F MR HATASI 0 DA R M R RSN
oo 2 R RIS HNET T Pl 2 RIR R ch s (PRGN i R
oG ERAST -
-5 F WP RIRF S B T ez L5 IR kL B R R PR
2 PR 3 I ATk 2 B (L ATARRIR 0 (3 AT B TR
FERALIZFSTERMSTEEmAZ 59 -

2 »3+FZ*+F B E ""IELE?FLZ;’;”*“AP;”% ’%?ngjﬁﬁéiif}n‘%%ﬁ
ﬁ%ﬁpﬁgvﬁ BRPITE (L o T RPORIE 7 RS
FORETEHITI P 345 o F 230 A A ﬁi%ﬁ?ﬁg ¢4 r%]'”f;
14«@#“I’Lﬁéi4ﬂﬂ’ﬂ >k RPEE R AR B BT

IEFHFMERRES TS TAE, nrx TRAZ 2 E I M
BHERE S | TR R R F AL ST AP L M T B
AR RPN A o TAHZHEMAEERL O D e B EHmE L &
HFED RN BHIETIEF c ZHELARBNES B % RS B TE
B EA R
TARREVEAE VAT A AFRR ERE FARARSE
oy p# BHe v 0 & 01 FEwp e MRk
(WP LE)FE > w2 P 3o RARPINEERIIRNEHR - BE
BE BEARERNREETT L FIEREE B AR & P
WRAR o B F AEPOERP S REE B e o A RATEA AT
0 FRERTFSER G LT RN LIRS RS
T2 A 1B P AR SUDE R RE LT EA
EAEGET - PR/ P/ K v R P AL AP AR
T EFHFRERRRES TP TAW ) 17 b2 - o
0 PREAREF IR DEAREEAE R E T B
F AR RRE L AR £ R HI LA

B) A+ H KB TR W8 TAD AP EFALT - FRE AR EHR
i & 7 3 #7(National Metrology Institute of Japan-National Institute of
Advanced Industrial Science and Technology, NMIJ -AIST) » & 7 fic& -k
FAZ TRPIFEMRE L (T 4 44 2014 CCQM F R A4 471 17 &

(GAWG) ¢ s> 5372 B " el B kg A2 TEPIHEIFL T/ -1 &
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FHNMUBREREEF T 3T & THF 2w pego—-f » ek f A4
ATFERAEEERE MR RRERPN A F N REkF ER2
BEMRG TEAE o ¥ o i p 2 #R k2 #FAcH (Diffusion Cell)

i& {7 50 nmol/mol ~ 50 pmol/mol 2 #ix & -k § ehAd 4 Rl - 40k &R # [
Kf fem K A F IR R A DK o d 3t @ NMI 97 BR 4F Bk
B 2 JRAFE L5 10 pmol/mol » AT 7w 17 5 fis NMIJ 24198
EBRBE N AR LT

A AR S - FER o R A AR TR BEERE T % 38R HN
FEP o fdep ANMI L9z 2014 8385591 F ¢
(Consultative Committee for Amount of Substance - Metrology in
Chemistry, CCQM) # #8 4 47 1 i®-] % (Gas Analysis Working Group,
GAWG) § 3k > 2 *0 gk ™ &7 o B f W 24 B~ %384 R g
ﬁﬁ%pWﬂJhﬁ%ﬂﬂ%%%%%iJﬁﬁ%’&”’ﬁﬁig
LR RIS TE A RS T BEE LR A Wi
9%Jaﬁﬁﬁ G RARE 0 2 K Rl E MEYR RV HE P &
M T RE R CEFERECEREARFUGRFE S 22 4
5 itk
(4 A3 FFAFIGEEL 010 P AL S Ay 125 <38
m%ﬂ%Lﬁﬁmiﬁ§$W¢ﬁ1W LR g o FlE L g
A L R R ’ﬁﬁrﬁ%
%W%&é,;ﬁéﬁJ%éf%’amféﬁ%ﬁﬁﬁ?Joiﬁ
g L R AR CDF M R OARFE R F AT S
Iﬁﬁ\é‘ii&\l;\}i'fl;‘q‘:ifﬁ VAT R ) F W AR A
AT A)F MR i e B i

géj\—— .

3y
3
N-
ol
pal|
(L'J
4
WS
e
g
[
e 3

2. PRI

(1) $BDSS* k&2 67 67 337 FRFMEF AT % > #5
FEFAMT RS BRR AL EHER Rk AREF
WP RREEE ALY B2 BRFLAHG WA ki
£iFT Frenil g o
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Q)Eﬁﬁ4€ﬁiﬂﬁh*ﬁﬁ§9”245i**ﬁ$wﬁ4ﬁﬁﬁ
FHREZ VIECASHTEZIRA L FMERLE T FEE L
ﬁ*%ﬁﬂéiﬁ@@ﬁf“ cRP R REN RS P2 A
AR APHF AR R SRR (- AR EER M AE

A2 RS F LT Ao

(3) %7 14 & ® The Lindegroup **~ & & 9 * 28 p F|3* S 7
R oo ?ﬁﬁw%4&§%mwé;\$wﬁﬁﬁﬁﬁWi@?
gy o P B AT AR R 2 R E HEARM G RITRIE L
$ Lo

(4) AP ¢ 28 8% F 4
@gaﬁi~%%§wp§ﬁ%$ﬁaloaﬂ24p$ﬁrum
APMP/TCQM GAWG Workshop | - % £ iFpi i # #4244 5%~ i

TR AL APk ﬂﬁﬁi25¢?’%ﬁﬁﬁipzﬁ%’i?
ﬁg%%ﬁ%ﬁﬁﬁ*&ﬁ%d%’lﬁﬂ’ PR EE R EAR
FoMFPABHLRIFE AL P ERBEL TR L G2
e

G) PR FREAFEFLTBRAEEFL ZHIFINAY
HRBRAEL R AERT LD Ab> Ao AR L TR
BoRF 2 HAE Fined WP DRP & AL B RF 20
o S ERIPAALRETTFPYZPF A IAMERF AL TR
M%ﬁ’J%EéNMUﬂE%ﬁizi%’wW%7w%ﬁm ?
FFEE IR AR RS FET A4 B ‘
TR T A2 10ppb I 10 ppm 2 figE -k

SRICRS SATRAE BN cBE AL RFAY T IFERP 2

MERFFEER2PH FFRERPN A

g

= LRFE o p A NMIJ #7
ZR2 [ EAMERF AR o r o KR e e g K
Tk~ fUf A E Rk A2 B SRRAF ER
RARMEKF AT RE -
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HEEE 2 98 SMMA ElLE ¥

PR TS
1. BT ABREE  SEMH
B 3% i b G 2 WA ;; EAE 3. EHmAR

wiEf = E A

AR A e

S # %*
i

Rin R A X

CEMS# = ik
TG R E

FRBRANRBSHB RS

T f"(ﬁrl 2 ETC

AHRERE BrEeRL
(EAH) &R
e ®)

WMLtz " APRFHRERERT RRER

WHAEFT2Z A F TR JRI:FANAGERY] - BT E

PARGF AR 2 9Tm o R AET {ATRA RSB F LRGP




FIRA RS R P R T S
F WS R R RR A I

2. BRBF AN

R & 3? i Jed ég“ﬂ#ﬁh’ ’

3. MIFERLFUP ERAPSLI-

FUAE Y P T PEE

i ke A A 3

- =

# &
FHEEFEEIED o

/Ny /CF,/0,..)
® TH/ER/ERAM

® IREMRFLEARE
(H,/CO/5S0,/HCl/
NH;/F,/Cl,)

(@ %ebm 5 (Ar/He )

TR A AL
(FHRE)

® I A.t4 (NO/NO,)

® Fiftdn (SO,/H,S)

® EEt K #dh (VOCs)
® B Ak Bk & (HCI/NHg)

HEE T A E R P 2 % 2 H
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i Rl R Nk A Ll

(1) 103 & & F gl AT R BB

B E R - £ R (102 #R) #EREF > BB § WS R EEE
FAE L & 3 - 0h k& (Fourier transform infrared spectroscopy,
FTIR) 12 % w &4 % 2% % (Quadrupole mass spectroscopy, QMS) & =] B %
RRBF R AP R R o TR B Y b kA 4
A~ B A TR & F AR KT R PR 4+ R E (GC-DID) % i
EATRATE S > B B a2 R RE Aok - 0P o E E R 2 B
&P LSRR PRI T 0.1 ppme (TR &A1 * 2 ppm

H =~ & umol/mol - ppb ¥ = i % nmol/mol)

#- FTIR>QMS -~ # GC-DID Rl 3 § ¢ % #1423 i 45"

3 Wi £ Rl © 2 ik Rl R (ppm).
FE P e &
co FTIR 1.0 0.2
CO» FTIR 1.0 0.1
CHq FTIR 1.0 0.3
N: QMS 10.0 1.4
0 QMS 10.0 2.0
Ar QMS 2.6
Kr QMS 3.6
Hz QMS - 15.9
N: GC-DID :ﬁ#;zm 0.08
0 GC-DID 0.10
Ar GC-DID 0.11
Kr GC-DID 0.03

103 £ R Fu gnh* % o f0 FFE b R ATHE S ]
WA HMTE B F P A B AT R o BRI R F M (Zero
gas) B {TRBKBEHMTEFE > F 2 ST HTS 7o AT kSR VG
I ARBSTHARE-EFNFF AP RELIROIRT R
£ PAFEE S S dod 2 905 o B A T 0 BB B pHRIE 0 ]

2 BHcE s WA X AT EPT ppb kA K B o



% =

1103 £ BRIET FF WARBRBHFRF S &

= Z P& "L (umol/mol)
ERCECE ] T PP

P p T %
CHa GC-FID 0.1 0.005
NO NO Analyzer 0.1 0.005
SO2 GC-MS 0.1 0.015
CO GC-FID 1 0.050
H20 CRDS 5 0.020
CO. GC-FID 400 0.050

L AR

Bt ERDORBE o

Vg 3 ._:—_l’—;%_/]:}i,{h'mi =L FN Adp bR R
POORERPN R KF BRI RESR KR 7

PEBpEL T - ERERFAZTIREKE » AL MEKF DERFR
& 100 ppb z 50 ppm > K E K H4oBl - & from 0 w7l g M
i%)@ﬂ%t(??‘é B ) T ky A2 B ESTEREHE R0 KB
FERERFIEE e BB FRALMERF ERRF(ZHRTERT %
Pk Cawty Ring-Down Spectroscopy, CRDS ; i& % i jp|4&*2.% 20 ppb) -
AR RHIFE TR R IR ® 17 4214 0 Ao Bl - AT o

Chamber (for moisture generation)

Carrier gas (N,)

Vent

PR : Pressure Regulator

SV : Low-Pressure Manual Valve
P : Pressure Gauge

MEC : Mass Flow Controller
MFM : Mass Flow Meter

m.l_

2B RFAS

Sonic nozzle A
MEM.1 Reference Standard
SV 6
SV3 CRDS S
30L)
MEC 1 Sv4
(20L) ®_|
MFM 2
»s ()
—| Analyzer |—>
MEC 2 SVs5 SV 7
(20 L) MEC 4
(30L)

Vent

FERMRERTW
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W= Bk AL FERKEANRA
WERF AL Z BRI EAB L A7 0 kAR SF S 50ppb T 54 ppm - H
TRBRFFAL R (APERE L E ) AR RER 0 £
ARET RER 2 AR Rl tp i L 1 10 % -

2R E % £/9|QL/(L/min) |Q2/(L/min) | Q3/(L/min) | F% £ ¥ R /h| & 8 T34 1&/ppb
1 272 26.7 285 5 53.76
2 255 2438 255 5 101.23
3 23 21 195 5 443.03
4 15 13 14.5 5 934.56
5 6 19 3.5 5 10390.14
6 2 1 1 5 30313.40
7 14 0.6 0.5 5 54088.39
3 2 1 1 5 30375.63
9 6 19 35 5 10421.63
10 15 13 145 5 952.05
11 23 21 19.5 5 453.76
12 255 2438 255 5 109.24
13 272 26.7 285 25 56.20
60000 -
50000 - g
= 2 100
2. 40000 - ®
A= w
& % 500
3 30000 -
"y e @ @ s o
20000 - 5 B (hr)
10000 - ﬁ
0 . | ‘
0 20 40 60 80 100

¥ (hr)

WL~ :50ppb I 54 ppm #KE Kk F kR AR T
(2) 8w HiFwEp FEHRP

FERFAMSRETHIFBELEE 102 ER L fIr £ EEHE L
AEH R BT HREF NG 3 B R R HAERE > B f RS
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ZEF & F %\giﬂ§~miﬂﬁ~—§ﬂ§§%iﬂm?o
ﬁﬁiﬁﬁ%$~ R R ““%%%‘Wﬁﬁ?ﬁ%éi’ﬁ%ﬁ%
i A I T RRARH FREFHFHR LTS FIR e
E N A

FRHR 2 E S N2 ¥ 2011 & 22 2. CGA M-816l2 i wpif s i
Rt Z REBGAFT LB T A RERER G B2k
R &@ulm%k%wpz%#\kﬁ @ éﬁ%%i@§°U%iﬁ

FEFARSITE B A ITL F B faaE
SR R EREKE L AR

- Tk S
et B R R RIERT R E > d s
BT FIL L AR RBO PR UELZF B2
§ood AT %R E F F A =100 % - (8.55 ppm + 4.52 ppm + 0.40 ppm +
99.9980 % -

-t

0.09 ppm + 0.51 ppm + 5.74 ppm) =

A=

FEF CFF -3 hm

E e A

5 Weh B2

g

IE 3 WX
E BT R

R

22 CEFPFLIORLEEEEE (FHRELAFFH)
3 P Ar (ppm, 10 mol/mol)
ERGCELE T & F ¥F - F bR | ZF bR | D F v | kH
EICEC Y N.D. N.D. N.D. N.D. N.D. 5.74
R T 8.55 4.52 0.40 0.09 0.51 0.02
AR E QMS QMS FTIR FTIR FTIR CRDS
N.D. : Not Detected, # 77 4 47 2. = & Jk & M3 1 jp] 7 2
2r (A BFLBRANEFERL (FHRESHTED)
BP0, (ppm, 10 mol/mol)
ERCELE -2 - F v =3 B e K #
kR N.D. 8.46 N.D. 0.19
i R T 3.0 0.11 2.2 0.02
AR E FTIR FTIR FTIR CRDS

N.D. : Not Detected, # 7= & #52 & & )k B 3 1 )p] T 52
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ErFRFIBARAAREEERL (FHREAFFEN)

%7 =
7 B NF3 (ppm, 10° mol/mol)
R T - F VB - F ivp L A R N e A ]
* SRR 1.1 1.39 7.14 0.6 0.33
wop T R 0.54 0.10 2.31 0.06 0.12
AR R FTIR FTIR FTIR FTIR FTIR
N.D. : Not Detected, # 7= & 72 = & Jk & M43 i BT 2
27 (e AV RHFLHRLAFREERE (FHRESHFG])
3 B :CFs (ppm, 10° mol/mol)
7 4 gE AT FaF F# —F R | Eitgm| T | -Fivm
*BP R R N.D. N.D. N.D. N.D. N.D. N.D.
R T 1.97 1.39 0.40 0.05 0.18 0.33
BT RE QMS QMS FTIR FTIR FTIR GC/FID
N.D. : Not Detected, # 77 4 47 2_ = & Jk & M35 1 p] ™ '
25 I -FEMFLBRANEEREL (FHEREATFH)
7% P :NO (ppm, 10° mol/mol)
EICECE 1 - F VR F bB| P | -F b F | ZF v F | LTAER| AR
LRGELD ;1 N.D. 1.6 N.D. 1682 1905 50.7 N.D.
R 0.46 0.08 0.53 10.4 4.9 0.18 0.58
VAR G S FTIR FTIR | FTIR FTIR FTIR FTIR FTIR
N.D. : Not Detected, # 7 4 452 = 4 Jk & 3 i BT L
AAIAE VBT L BRI REERL (FHRESFTFEH])
7 P : SFs (ppm, 10 mol/mol)
EICEC 2 - F v p ZF YR B o & b
? Pk R N.D. N.D. N.D. N.D.
T R 0.35 0.54 0.83 0.019
VAR L S FTIR FTIR FTIR FTIR

N.D. : Not Detected, # 77 A 472 & &k B 3§ Jp] T 5
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B e R R AL A TR A R E

B A ArdhgheaE 2ok o r gt F AR R ATk SL(F AP R AT RIE PR PEHL W R F

(GC-DID) & X 'aag =+ 1 o B (GC-FID)) 22 #ic ¥ ~ +7 % (Oxygen Analyzer)
TSR RE Al (R4 14 L)
24 D FFBF LR A HAEE L
% 0N (ppm, 10" mol/mol)

EICELE R i - F v - F v v ooz i
3] T FT 0.004 0.020 0.051 0.051 0.01
AR E GC-DID GC-DID GC-FID GC-FID Oxygen

Analyzer
N.D. : Not Detected, # 77 A 52 & & Jk B M3 g™ 2
2L EFMF MR A PR

7P Ar (ppm, 10 mol/mol)

s LY Ff |-irm|-gre] " | g
T RAE! 0.003 0.015 0.015 0.034 0.063 0.01
T GC-DID | GC-DID | GC-DID | GC-FID | GC-Fip | OXvgen

Analyzer
N.D. : Not Detected, # 77 4 472 & 4 Jk B 3 if jp] T
2o I FFRFLBRAHEEL
e o) (ppm, 10 mol/mol)

3 e B - S F R @ v
f§ 3] T 12 0.018 0.043 0.047
A E GC-DID GC-FID GC-FID

N.D. : Not Detected,

AR 53 2 AR RERR

Fom AT A R R MR T R

RERPE L ERRY AR

ok ¥t 2012 & o

BHEEFRE > RES

Hgp (42 )z
O B R AR B A F AR A T L
Good K F R F R 2 R S B AR R 0 D 4
REPEEFRUSZ ERRF HARFES > F A E R S AP

TRCE A A EHAER LT T R T 4 (AIST-NMI)) i& (7 B jie
AR HFERIP E 2 R ok F BRI AR > TG R

4 3
F ~
H e

v R

N

i
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FRVERT RFRFREL P A NMIRAREF § 2 FRDI 7 350
PE B YEE % (Transfer Standard ) » 5 & B - E HcE K
BoONMPARHAGFTEF MARKER  THEREEKE R ERREHE®
PRA% o

21 CEARARRERAFEF L LR ¢ 2 B RRNT
U“ﬁﬁfiﬂ*”?aﬁ4ﬁwﬂi/H%ﬁ%“’,a;$)

¥ kR 24 (ppm)

= % 1 5(S02) =01

i F 1«4 (NOx) =01

M pt & v & F (Total Hydrocarbons, THC) <0.1

- § L (CO) =1

Z 3 LB (CO2) =400

kF (H0) <5
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2. BBRFAFANSREFMI A dw
(1103 £t B RALE (REE R 2 AN FEGE)

TG AR phiE 2 ARERHREFL AP L F S
REFHRZ2ZFEERR - bR EA FIRF2Zw > sk & 3 RUFHRP
P s a2 BRI BT 02 RV S AR A G R TR
EPRFFZ. R E o pL b > A 4 FEinz 16 0 A R¥EYF ¥ apRi%
@ﬁ%n@@ﬁﬁﬁﬁﬁﬁggﬁiﬂ’ﬂ?%gﬁ WHRA R E
SRR PR AEE RS - R

ufﬁu%iﬁawwmaz@mw+frwwi4$$§ﬁ:ﬁ$%@ﬁ@

AT E- m@mkﬁigﬁ% it do 104 & BT o

AER FEY ERFERIEE 2 57 R (KRISS) 4 744
APMP.QM-S7 B% st $F » v 438 B % 2000 pmol/mol CH4 in N2 » % 4¢ gt 78
WER R 0 2 2 H R R3S £ e(National Metrology Institute Turkey,
UME) ~ & B B 74~ 22 9 2% % (National Physical Laboratory India, NPLI) -
ij.> B & 33+ £ . (National Institute of Metrology Thailand, NIMT) ~ #74c 3
B 73 £ & ¢ < (National Metrology Centre/A*STAR, NMC/A*STAR) ~ ;
A1 7 g Pl ¢« (Center for Measurement Standards, Industrial Technology
Research Institute, CMS/ITRI) ~ 3% R R 73& & 2 # 5 7 7 k. (Korea
Research Institute of Standards and Science, KRISS) ~ & 2K 33+ & I~
(National Metrology Institute of South Africa, NMISA) % 7 B B %> % R R
FEHREFVHE PSP F B et L 2 4T 0 B AcBl L4
T3 BRrERMOATESHREE? - RO P A I EETAES o
IR E R SR ATILEERY U FREGREST S TR
W E SRR REAS T BT T AT A 4T TR ool
BEARGTRE O RRRESITR S F T HASRORE - R AR
B &) B0 A pER KRISS » it B 6 %8 o

47



A LRV HEEA I ZHEER

Laboratory o . Number of Measurement
Measurement dates  Calibration ~ Traceability )
acronym measurements technique
13/11/2013 - Multiple
UME ) NPL standards 4 GC/FID
14/11/2013 points
18/10/2013 - )
NPLI One point  Own standards 3 GC/TCD
23/10/2013
06/11/2013 — Multiple
NIMT ) Own standards 3 GC/FID
07/11/2013 points
19/09/2013 - )
NMC/A*STAR One point  Own standards 3 GC/FID
05/11/2013
05/11/2013 - )
CMS/ITRI One point  Own standards 5 GC/TCD
05/12/2013
25/10/2013 - )
KRISS One point  Own standards 3 GC/FID
30/10/2013
28/01/2014 — Multiple
NMISA ) Own standards 3 GC/FID
30/01/2014 points

30

(k=2)
20

-10

Degree of Equivalence, pmol/mol
=
o o
——
—
N —
——
-
-

-20

-30 T T T T T T
UME NPLI NIMT NMC/A*STAR  CMS/ITRI KRISS NMISA

W+ 4 : Degree of equivalence for the APMP.QM-S7 (k = 2)

\\\?{r

A AL ARB R AT T RRES AR F MR
SRk % '}—éééi*ﬁ)%ﬂp?i s WL TR AR R e Bl - o 0 ﬂ\lﬂ{#iﬁ?@
el o @S N ARG S ¢ E 2 R i SRS
F- R TAFREF &2 > FHEA TR SV HEFr I FREFER

Fadr o p 1 TR NS RV EBET S - R TAFUHET %R T R
f«?g_;gu]l Fo B fsfd i Fw LR FRR L SR 0 AL B
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ARP o WP FTE R T R o
FHRARREVVHRISDPEREERKESITR S > VIORRER
£ ISO/IEC Guide 98-3:200810: = 12 = 3N 2 % 7x %A » 3R Zhe 5 % #-11 |Eq| & 17
PR LI RERARES TR 24tk TR - RN FMRE G
ﬁrﬁﬂl*’t’/’v\’}‘r RS R EEN - A ;%g» AP AR F S FE
5 RF g mggdl e

e B R LR LSRR TR BRI AR5 A0
b FEE —MTAFR ST %R T TAF# 4 B1
te & m CMS/ITRI 47 3 B B B8R 3E R L ERE R AL
LT AR R TAFREERE TAF#{ B2
| tb ¥t % I CMS/ITRLE 47 K BB BSR4 A2

LEH R - BB HERRE
Flo = B F R A RE #is 6 2R

i 4 5= 4 2 #5 1ISO/IEC 17043:2010 » ,w.|En|f,at PRI W]
FoRESLHAAT - F CR(TEF 58 F)RARRES TS o FE<1>
% FOERBFERATREFRETRTDERES S - R F|E|
HREDERSGFERMFRIFRETRTDERSFF - R o

—jfl:“‘ » Viab %éﬁ_ﬁ‘?%;{”ﬁ_‘?]“"% Vret ﬁnmﬂ@—ﬁﬂﬁ‘ﬁ%zz_
FEREER U 2 FEFHREZDERSFZHF 3 mITA 0 Uer 2 IRE
EHREFHRTNEREEF LB AF TR LI FLTAR BI05%
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PR G TAF R 25 10 umol/mol — § i g% § %8 4w ¥k B %
BAYN A ZFHFTEAR o AL 4 BHRAT B R AT AT o R
ﬂa%ﬁaiﬁéﬁﬁémawﬁ’é%&faﬁiw%%@ﬁWﬁﬁﬁ
FHREFHRZT2ZPEEL - R RH? - RePE|EH =~ om &% - RTAF
WEFHRFEVHE TR AT FE IR TREFVHEERZ

AT WIS S A2 B E AL R A0 S TR EFEE
BEMAEERES - RO A AV HEAN AR B HD SRR E IR
MRS . AXFTEFAF TAFRBETHR T L4 BRFA] T 9% 3%
AP RN IR I AEFE - Rk wd -
Lo P REREARPMEE G RER - § R ERREA 1T
Ao d MAPARFEATRAIR FF R EEIRE AP EREDLE

PARM i A SRR ER R FEIE TR ER R A TR R
Febo LFLZVFLAFRN FUERFEL - R 2L RET RS
AR BEPEF R P L HER 2 S R

S

2w i BRERZEAFENFERSE

/% B %\: Hix IE”|
R 7EE iR Ed %z
TAF iuz2 9 % 3 #01 0.977
TAF 3z 9 5% 3 #02 0.389
15
£
% 1
% T
g
= o4 e T
g
e 0S|
g
T B S
3
=
-1.5

HEEEH TAF#EERE TAFABTRT
EAETERY #01 #02

W= -+ - & # 3 % Degree of equivalence (DOE) 4 7 W)
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2T IR PRV HEHERRCERS S

IR 2 i |En|
A0 0.013
Al
Al 0.272
A2
A2 0.330
A0

(F ERWBHRASITHIFTEER? )

AEREE 2 FUMERBRERLT TR ORBEIE oA 1 B
TERAEE  EFRP AT A RBFERRITE T LD * A
R AP T R MR A AT A SRR A AT A R
PRI FLF MR > FAERA I REL AP FIER L E R EaTF W
ERAZENRERDERTR o AR R mAFREHIF HOER
MR ESRRFRE  FEFNT P NEFRRKZES 1T L (DEH LG
(R FL(S) F AL A 2 R aw A F R(R)E (7 H Bt en B R A 45 0
ﬂﬁ$%§@T5M§EQWﬂR»S»R\~-\R+S»R)’jﬁi@$5:bﬂ%uﬁi
o T Fldp a1t 0 (1 B PR R 2 REF M 2 e s
2o REERIEMHIER > AT RRA PR E S X ERZARTIOE
FRF RS ITEEIRIEIARTR A2 S A APIR > BEHT
EO B ORIEE R 0§ 3BT MIF MR A AT F BRI
FAFEPN G 2BEE ERRIET LA B RLEER S HiE 2.9%:

2 AR MSTARA S

ALY | FLF A A 7 kR Ao Rt iRk B u™2 i £ (%)
NO : 280.8 ppm +2% 289.3 ppm 2.2 ppm 29%
CC98874 | NO, SOz in N;
SO * 188.2 ppm +2% 183.5 ppm 0.5 ppm -2.5 %
9109 0z in N, 0, : 19.89 % +1% 19.88 % 0.04 % 0.05%
9103418 | NOin N; NO : 76.7 ppm +2% 75.7 ppm 1.4 ppm 1.3%
8516 0z in N, 0, : 19.94 % +1% 19.94 % 0.02 % 0

Ll BT EE A A SR (AP HE A AT )
a2 e AU)S BERER ETAUSEEFF(K) AL 2 B A2 R (U) kB 95%
SORIET Sk ik E TG k=2 k3 o

3 BT ERSRRERL LR NF AV AT -
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HESY oL A2 b b TRERE FHFREREREY
AR o 2L EreE ) AP REF RN SRR ERT
APREER > U T X ET B S E PN A (e B RN

PHCRER L F AR F o HORP R G AREF T AR R
~§%&m%ﬁ%i%§9ﬁ$%ﬁﬂﬁw,ﬁpwpgwﬁé

’?g'f‘{ﬁ?
2 WA 2 R BT HETE - REDRFE - RER TR
P\ % ,Eg,—r, -5 Lo s»i 'J,H;F,ﬁi °

AERSHRAPN RE R FMRTAAZBREREFHEFST A
o B iRF WA EA S 10 umol/mol COINNz» kR B in% o2 T3
P\m$W??ﬁ/fJ"T%$“\§F\ ’:F %"ra}:ﬂl_%\:’ mCO/&&*‘%—V T & H 3

Pk CO MRl BAer & * > FI iR R & F ST 2 B 20 58 s kg
BAEF o Ffd L5 RBIP F WRE er#)@\ 10 umol/mol — ¥ i & § %84
a’uwaﬁﬁmﬁﬁﬁaiﬁiéi%ﬁ%v’?ﬁﬂﬁ%ﬁﬁ*f@
FiRARRE"H > Shicd -

;t“—i—ﬁ-‘o

2L D EPMRF 10pumol/mol CO N Noa¥g 4 Wk RHBEA TS

(#4792 1ppm &~ 4% 1 mol/mol)

g? BEIW | aawn | jonn g Rk A %L"
A COinN, R4 104.01.14 | 105ppm (+5%) " | (10.42+0.12)ppm | 0.76 %
B COinN, | **0186 | 105.05.11 | 10.1 ppm (£5%) (10.28 £ 0.11) ppm | -1.75 %
C COINN, | ****5048 | 104.04.10 | 9.45ppm (+1%) (9.85+0.11) ppm | -4.06 %
D COinN, | %015 | 104.04.08 10.5 ppm (11.25+0.12) ppm | -6.67 %
E COinN, 1%%%] 104.03.27 10.2 ppm (+2%) (7.43 £ 0.08) ppm 37.28 %

1 RREFGERES AR (AT A A7)
2 A HAd TR (k=2) -

3 RPERS BRI ERL LR UF A LA .
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(2) 2w FpeimdE p 3 EHEP
AP FSHEKRRE ST P T2 AR 0 iRy 1ISO Guide 34: 2009 ~ I1SO
6142: 2001 ~ 1SO 6143: 2001 & & 7| 5-F ¢ IR o & ﬁxﬁr#ﬁtgw“ 11-1-16] , 32
ERP E Al M g MEAR SRS o AERZE D 2 FURRRE AT

(i) £ NOiInN2 2 SOzin No ks 44 4 Al -
k& # (50 2 2000) umol/mol » 4p ¥+4% % % 72 & -] *+ 2.0 % o

(i) &7 CHainair s %4 % 74l
Je R FF(1 2 20) mmol/mol » Ap 4% L 7 #E 2R | ¥ 2.0 % o
Felllpeprnfe s B kR oo L 2 om0 @45
O AL FAFEFEFAN FHAFEFAER LR S L
FEREFF AN F B g, T
F R engt g g ﬁﬁﬁ’ﬁsiﬁwﬁﬁﬁﬁﬁa’&@ﬂ%@i

= 82

THFEREFF M FHOE ZF% (<10° mbar)

® i NUARE L WL E HUNR L4 ABA 4 E B30 (Substitution
Weighing Method ) & {7 L w4k & F L 0F £ & B

® FRIMAEPEIFRSFARAETFMAELE Y I T (34
B501g) »FFEHFF - L 1I* § Wehg MR LEE F 5D
FRAE CETFHMAETEL 1090 F o R ER -
HrRZImg AT EHEFFIDTERR X LEFTE 2

ER AT AEZEIEMg U o

d FEREw S AT 5] 2 ISO/TC 158 2 23K » R yHfrE 2
(Gravimetric Method ) :&{7 % ¢ = (> § RH 2 k¥ v {6 > ML FE 2 §
WA+ 2R MEAH 2 22 mf E2 L5 (mol/mol) » # 5 4%
BFMERZTE - f S F M2 2B TEAT 4 ABA Fik £ B

W g M2 X (Linearity Errors) 2 &% (Adjustment Errors) & % T
dEEM o NED R ﬁ@ﬁﬂvﬂﬁzﬂwa ~ TR R R ke R
e Pt M3 2 FLES 2R RFHMAERAERE 23 ERES
f%?ﬁ&@’ﬁ@kﬁiﬁﬁiﬁilﬁi&%a AT AL
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gy
4 X=X A ARARAEK

M, o mrameaxs

S MiaFE

2N Gyt RERASARRARYRE

B .h.'A_i_A_!_A,B_A ] 2ot o ﬁi"*—‘é‘!‘i#‘i A
NN LT
W rad LY AAME EBo s0 Bo-Ag w,=8-S,
i REEE | ;
i 2 | 2 L ALK & By ﬁjk’@'r ~
)L /;‘ 1 ’JA1
B
A 4R SR
MAEA

| RS ASRH EB,

e $,=B,-A;

S o5 ok 2
bl Lk

BifmAgpfUiy

FARFERE

M-tz FRES AR HAERUEI A FAFEFERAN
%+~ 1 (50 3 2000) pmol/mol  § ¥ - § * FHREF T FRUER 2

kR R FEER B L LR,
R (umol/mol) %(pmollmol) R %
CAL014284 2000.4 9.8 0.49
CLMO010092 999.8 5.2 0.52
CLMO010076 800.1 1.8 0.62
FF10510 500.0 31 0.62
D248114 300.2 1.9 0.63
CAL013039 100.0 0.5 0.50
5603604 80.05 0.51 0.64
5603559 70.02 0.47 0.67
5603579 60.02 0.44 0.73
D248080 50.0 0.31 0.62
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% -4 (502 2000) umol/mol ¥

FYo§rRREETFTRLER 4

. kR H LI EITA WHEF L ETR,
R (umol/mol) (umol/mol) %
5603605 1999.9 8.1 0.41
5603566 999.8 4.1 0.41
5603609 700.3 2.9 0.41
5603548 500.2 2.2 0.44
5603588 300.2 1.5 0.50
5603577 100.06 0.46 0.46
5603613 70.01 0.36 0.51
5603625 49.99 0.29 0.58

2=+ (12 200mmol/mol 2 5 ¢ v wm%#E LI+ FpflikR 2

. kR WP TR B TR,
4 ¥ Y 50
(mmol/mol) (mmol/mol) %
D216082 2006.3 4.5 0.06
D216051 20036 11 0.01
D216056 5010.7 4.8 0.02
D216054 1002.7 1.0 0.13

=P R R PRI ERLU Y SR Y LA L
e e 7 B 2 kR R

e R

LR kR
7

;ﬁj‘lﬂi*af”}%“"‘

o

3:'19:""4}“’—-3:1‘-;5!‘}’;}%

freks

i Fw
-

g B

% R REEA 0 A
Jﬁf"’ %fﬁ‘fffgﬁ"i ﬁv—s \, *LLEIJ:},?’A,L%K?%E{%D

A=

PRERKREREATR T 2 %K KR
KE R AR s s 1T il 2 *%M R R At 2 A AT iR

'QV'Z\*: L -
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22— FTIRFHERRKRSE M iriEe

F A | HRIERS R e B i

1. GasCell : 511 m
2. BHEAR (25+5) C hp2EE3r 3235 C -
3. 4 /& 4 :(1.0083 £0.0002) atm > i p| & & iz T 1.0
NO/N2 MCT atm -
. %iﬁiﬁf : 500 mL/min
s @rfﬁ“F’” 3 min

. GasCell : 5,11 m

L BHRE R 1(2525) Co Rl BESEBE T 35 C e
R4 1 (1.0083 +£0.0002) atm > M iplEEFEB T T

SO2/N2 MCT 1.0 atm -

xaﬁ’&, : 500 mL/min

s r?rfﬂ?F"* 3 min

6 ¥ % 1 (1055~ 1248) cm-1

4
5.
6. =¥ % F (1892 ~ 1904) cm™
1
2
3.

N

ABABBEER

C 1 BT k(M) R
0 . <
. © KR

FTIR

purge

F 5 H7 58 AR

o=
=1
|
e
o
e

l-@ & it

HER

W= L= FTIR § kR & 343

Sek
H
5

1200

y =-0.0001x?+0.5829 x + 6.9907
R%Z=0.9999

1000 -

0 500 1000 1500 2000 2500
& J& pmol/mol

W= Lz NOINNBRESFYFFRRE A FTAREFLSHTH
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2500
y=1.1148x+1.2269

2 _
2000 |- R? =0.9999
1500
&
"
1000 +
500
0 ‘ ‘ . .
0 500 1000 1500 2000 2500

7% & umol/mol

W= +7 :SOinNZ%@E 4+ FRREAFTRBEFAITH

EafTRRE S T F I 2 E e R FTIR 27k
BT I i PR P o 4T R 2 B o ] AR KR
S5 bvenddgatr o A~ RE 5 (AL B1,CL, -+, A2, B2, C2,--- , B5,
Ch, «-,AB) ; mis¥amE ALY RNz TioE 2 HEB Y
BL ks BRI B R (Precision) % FTIR 48 %At 2| ¥k 35 &
kR EZ R AR TG AL fFri72 (Coa=ar X
+b) » ik¥p 1SO 6143 : 2001 2. 374z > N aE =+ Heyp AIL A 7N L SO
in N2 8 G40 #9738 o

(2)d ﬁﬁfﬁb" Rl EF - tmFpirts ’%ﬁrﬁ%ﬁﬁg,&& (Canat) -
I AF B ARS AT AT o

C

anal

=a- Xpgy; +b ...(1)

9 1) ¢ (Xpgyy ) » FFABEDTIEE > 228 250 est (2) -

ZXPSM,ij
L .2

XPSM,i =

n
PREIAGE L ABARRKSEAA BRI FLHRESF TP T X
St > PEIEHRBEST T2 NGB Ti0E > FEET IR

R NN LA h
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MZQD:“E?D

VR Eﬁ: \Jyﬁi:xki 7 A FT r‘rJ_g— FER 2. fﬁ._’g—% X
u, = r?SE =JMSE

* LR (R A 472 PSM et G AT BRI A FERA (Usali) &

ucallue‘\/1+ (XPSM_XPSM)Z

n Z(Xpsm_xpsm)z

¥ LR T BF A A 2R PSM eha 47 B AR A A TR (Wali) &

|
uval,i:ue'\/l+l+ ( PSM.i PSM,i

n Z(XPSM,i _XPSM,i)z

2 s Wﬁﬁw’§%?5~%%iﬁﬁiwﬁﬁﬁﬁﬂﬁ&
Borgrea At AL 2 I FRR RS R L e (VSL) e 2 R §
L R ] E‘TF g Horg A 7 0 1295 1SO Guide 34 ~ 1SO 6142 2 SO 6143
2_ L ,g‘i AR ETF/”\’HIE'F'& I (‘C Canal|) | R ﬂ\ﬁ:,g
RT3 eB REL A B kA ( zm) PI7 E P ¥eshFrrcz P o
FREHLE A (Xl ) B RIBEATRLGHRE ST B F
fe@llfzf  FelEs 2 EAGETRAEBAT I H R EFREFZSRE
Sy P2 EATRAE TR -

2 F 0T s R B TR R RN LA #Mﬁ‘rfiﬁe‘*ﬁaé@%ﬁﬁi?' E
(GC-TCD)igfAmtr " RI= L+ 5 A FTEFAZF 7 " 2%kES 4”’?/&

%ﬁ%%%%z&ﬁa%ﬁ’a_A:i@mkﬁ%%ﬁﬁwﬁxﬁ
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1 3 AR A) B s d )

@ 2 @
On On On
3 = '
I
[o]
i 4k A € l
s RARA TR SRR IL 5 47
R HIHR
SR A GC#tifid 24
W= L= GC-TCD # #k R %# % svk & W
%21 - IGC-TCD § ®k R %R & sui 7iF 2
S N 55 '/?é: :Elj Bg '3 2 2
Fas A K73 A R e S i
ligg v A& 100°C
Porapak Q Py g £ 30°C
CHa/air 6ftx 1/8inx 2.0 mm TCD 3. é ?J: X }i 1250 °C
LB R y .
*7 1807100 mesh o .
L _ 4. reference flow : 25 mL/min
{0 F 1 He @ 25 mL/min _
5. Makeup flow (He) : 2 mL/min

P HEAEARTAER QY 29p Mz 100 17 pd SHRER%AF R
B EHRP PR B AR AR TREEFALA R R M AT
#t 104 # BUSARIN DA (5 $HA £ BRI
(F 40 % 15 T RAe i 5 A 45 3Lt = )
Frit 4 (Sulfide) 47 % F = A 1 & 4 o JU5E W7
Foop et T e 35 mpl (RS-R) > mepa/mefs (ArR-SH) ~ Frpg
(R-CSH) ~ st # e fr= gnit $» (R-S-S-R) % o F it &4 F L5
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BATH AR 0BG BHEnL AR R O ds Ak e (5
R A ARF B R E - TR A a
BUEPF GG & D §F AR F AR A ERIE T F AR KT T RAR T
FaotrpmEs s 23 FRRBREREFRERZ TS 2 2 NIEA
AT701.11C ~ NIEAAT715.15B 7k 3% 1% -1 iRI 1 2 = 2 2 4p B $Liiw %
[-17-1-18] ) A2l opig * 2 (K B K B (T R BcheT

_# 4Bk 45 53 & - Agilent 7890B/5977A GC/MS

_ A~ HrE 40 GS-GasPro (60 m x 0.32 mm 1.D., Agilent, USA)
_p R RS

‘C/min aIFEREC ABFEFERT min
A7 4B R - 60 2
5 - KA R 25 260 5

_fn g 8 (5 F) g 3mL/min

TN B TR R

_ ¥4 5%  Scan and SIM( Scan > from 29 to 300 amu; SIM > 34 amu )

_ 3R R 1 230C

AL R L F R N TR BF T I SRR
YA B S s FRit £ 4 0 54 COS ~ SOz~ HoS ~ SFe 5 &0 A » 10 2
- MR B2 A LA el L r o AP E R LR G 60 2
CARRFEARE AP g R (RS A REFE VARG { R
Broxk o d WHERTHFRES AP FPLHENREY Are s T RRER

R R -

W= L= : GS-GASPro # ik & 47
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e

AU REEIES TS A5 SEF Lty A B La
Hydrogen Sulfide (4 &+ 3¢ HzS) ¥ %ifg Methyl Mercaptan (4 =+ 5%
CHsSH) ~ ¢ zips  Ethyl Mercaptan (4 + ;% CHsCH:SH)  ~ Fr it 2
Carbonyl Sulfide (4 3 ;% COS) ™% = ® fz: Dimethyl Sulfide ( #
F 3 (CH3)S) > izt R XTF R FHF > J g RS
i B 5 708V X A AZEA T AT PR T R 0 AT S - Mg
FAUH AL oS TE S o SRS FIATRS P
Bl e SR F TR T R el L AT o Bl L4 A A
“#ﬁ€ﬁ%1%ﬁﬁ’J*é%%4@?@ﬁ’i$“*gﬁﬁ

(MeSH) ~ ¢ mipg (EtSH) -~ #rit 58 (COS)~ = 7 A% (DMS) =
BEREAIT > T G EFRIERH o LR 4G (HS) &f

CREA & L

oo
=0
%C/
28
a4
34
B 3
(msinlis) Carborvt
24
oo
. S
26
]
32 3 36 0 2 Py P
(mainlib) Hydro
47
oo
-
o H—.—s
AN
4 H
a8
44 49
14 223 50
121 2 s as | | L1
10 35
(mainiis) Meth ansthiol
oo
a7
M
s04
28
" 4s
sa
2 e SR N b el ]
o 5 30 a5 ) a5 s
{rmainib) E:
100 47
o
o
45
35 &1
27 ‘
a4 as &3
| ‘ 2a | 27 4 il I P 3¢ so il
10 B 25 30 a5 ) a5 so
(e ) Dirmet icl

SRS TS TE S EP Y |
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Abundance|
e DMS
50000
40000
EtSH
20000 cos MeSH LMW
1 i W
Tine-> slo sho o ado alo 1000 ) 12b0 1300 1400
Fbundance
500
400 st
Eu
. l
10 }L .
Time-> 54 &0 700 300 3bo 1000 1,00 1200 1300 1400

Wl t4 it PFREERSHITH

Bk R 5 lumol/mol T = & Frit 4= 2 528 5 #8 > u@gﬁ«ﬁ_%% - Fﬁ’_
-4 5 0.6 umol/mol £ 0.4 pmol/mol > r2 iz 4tk & & 17 4= fachs 47 R £
Bl o2 A RS A RENGEEER MR B it dd At h
MOER PR B T B ERET RN R AT 0 B AR ER
FRPEFEFTEA T - L P RARBINPEEATRESN S 202 2
oo MR EMREMERBEFEGA T B EAF A IEEZ = BB
AR TR AL L AS 0 TE A B R S A GRS
Lp gt pE ek = L = o

oLz it P RERSR

E i i R4 (umol/mol)
panint 1}?‘% 0.064
Ry 0.085
L Frfig 0.20
=7 K 0.033
ERit g 0.040
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250000 180000
¥ = 253787x- 23443 160000 - ¥ = 193740x- 24305,
200000 140000 o
120000
# 150000
= = 100000
@ @
80000
# 100000 =
60000
50000 40000
20000
0 0
0 0.2 0.4 0.6 0.8 1 12 0 0.2 0.4 0.6 0.8 1 1.2
8 (umol/mol) iR (umol/mol)
250000 1200000

y = 1E+06x - 23665

1000000 R? =0.9958

200000 - y = 205420x- 11029
R?=0.9977
800000
# 150000
= ]
b 600000

¥ 100000
400000

50000

B

200000

0 1]
0 0.2 0.4 0.6 0.8 1 1.2 o] 0.2 0.4 0.6 0.8 1 1.2

iR A (umol/mol) i 2% (umol/mol)

25000

Y = 25769x- 5009.7

20000 R?= 0.9979/.

# 15000

B

i

¥ 10000
5000

o 0.2 0.4 0.6 0.8 1 1.2
& B (nmol/mol)

Bzt mitFREAELTERM GF

. Mm P ERER LS F e B R BT

(1) 103 & & $Aeh] A7 R BLE:

%%%aﬁﬁﬁb$%uwhﬂw&&ﬁﬁﬂﬁ’u 2
WE S F SRR o Tl AT B A AR R AR R o

ZE ST EIR L FE A MR R R AP ok hE R
(¢ Z2F0FpRIM 2 - BFXFIL) » FIPr AERTZEZ - 27 223
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FHE A MR R %E P F MR AL 0 2 P A PR K D X R
o T OPRAR PR R B 5 (90 2 1200) umol/mol > E i B 5 S AR R 0
FRlE o B RIE R §5 H9 £(0.16 3 2.2) pmol/mol (*+ 34 °C » 1.013 bar §
RE 2T ) o ARk ST RS F RN Ar I L - BRI L o gt e

ﬂ%&é@“ﬁJ@L,;ﬁ%ﬁ$$Wﬂ%Aﬁ**@$ﬁJﬁﬁ%ﬁ
HFWHGRE  E AR AERD XA @ ALRFH R RER
PRt L S RIREF S B A ESE

RIEA

i
" P

(FFAz 1)
AR
B EH
AR
£3Q

D<M [MECL]: % — M RO

QR [Mrc2 | # = s fh (0

(IP CEAS Twmrcs |0 mak e & 4 ARAFO)

CEEST | MFcd | B ARBEARAEWQ)

REAM

W=tz R EERRA ARESTLW
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WA A 2 BRI F MR &3 1SO 6145-9: 2009111 o 12
% |SO 6145-7: 200920HE 3 » 3 % 88§32 A& (7R P F WA e
Wiy (R=+=) » AFATERT > JI* AR 254 (- k@
FEF)ERFIY L FBHPWRF NP AT (FARS G Px) ’
MAL P EAEERAFREDTFEAFE > TR ERAN
KR AW R L F R B W RE R D N T

W e R R

aa7=a&m+a—m%ﬂ$j

(dPXj =3.5 mbar/K
dT ),

P, (20) =58.6 mbar
He Coippefof MER SP CWEIP D ARART T2 e

T F R

./ﬁﬁ:éﬂﬁé_i *:f: WER G E &S
I_ZC( Qs ]( Q3+Q1_Q2 j
I 1Q+Q NQ,+Q,-Q,+Q,

£%+QI 2 )elaal 8

L9 0 C kA FAER QPR EAL FHIES 1 Q

@)

o BT QR I BB FF QR D A W
F5Q  AmE

W A FMER G AR
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EtOH flow Q5 (sccm) 350 P 65.456 mmbar
Dilution MFC™* 0 (L/min) 9.86 ¥ 0.065 bar
=i (ppm) 1143430 C, 0.033 molimol
T.P E#HiEE(mgl) 2172 P, 1958 bar
EiiE E(mgl) 2087 T 2196 °C
Vent MFC Dilution MFC*™ T=34°C.P=1atm
AT B Q, (L/mim) Q. (L/min) Total flow rate (L/min) =~ EtOHi& & (umol/mol) EtOH;# &2 (mgL)
1 0.44 0.44 1021 1094 1.997
2 533 533 1021 547 0.998
3 7.04 7.04 10.21 356 0.649
4 7.52 7.52 10.21 301 0.549
5 8.01 2.01 10.21 246 0.449
6 8.50 8.50 10.21 191 0.349
7 8.99 8.99 10.21 137 0.250
8 9.48 9.48 10.21 82 0.150

PR rE b R P OERERE TR E

e i B (g}; Lz s H f’ﬁ«&(RZ)xi 0.999 12+ o d ¥ iFpH AR 4 7Y
R L C B IR AR B A T R B AR D (TR B U] 0 F Ak s
Boii A2 S NRE AT Rk RIEHF M S0 FH A 4T R 2 BRI
B sk fellk R Fi R A SR B F R R R ES LR
otk (HRIE) R pr > T EREERRFRAF TR i
7 Pa)a}i/fﬁa‘-%’i*" R EBEIRERR - RBFTE —“'iif%f‘zi'}f]ﬂ‘%&%fi‘aﬁv
Rl P T S Rk }i%ﬁ’ii ﬁﬁt% 1 Ciil » B i A 49 %k 0 B

FELAREFLREZBL (d) A5 BRI Ed=A-C - %
WML ] F Bz L o

m
p’

-

—
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i) =

26
24 |
22 L y=0.0020 x+0.0161
20 R2=0.9999
18 F
e 16
= 14 -
¥ o2 |
i
S 1.0 ¢
& 08 t
06 F
04 F
02 |
00 | 1 1 1 | 1
0 200 400 600 800 1000 1200 1400
B EERE2RSLE (ppm)
Wztz PR ERULZARREFRA TR EM G
RR AT EE 1 A & 2 7R K
EBE(T)FAE 2R RREE M
& 2 Ao B RARE R A AR N 2 IEAR R
SE (P (Co=aQ,+b) [ ARASTAUBA
TR I 7 4 2R AR B
”(Qg) < 0.0025 [ r2>£0.999 (4&%&%1%)
TR l
&% 30 B MY AR R
HHZRE LR RERAX RS
P i > R W 2 s A\ b1
E(C) 5] B A R KA n:f’rﬁ% 38T
B b
(C—aQ;+b) ()
x l
ﬁm’f‘i{ i'h HEREGERT
THATRHE C. axQ.+b SIS vk A Ay g
B AMEE L A StE B 4R E
(Ci=2C") ¢ L 8 90 R R
. e - 2 AR BAHEE
R?Jéiﬁiffiﬁfb C AR A (d=4;-C)

: /]?‘]7}?4\*‘? REEAEAR (FHEAL 2 /f’?ﬁ'iﬁ WikR2L%#E)

SRR e At AER 10 0 17 P
h ROE RS

Sl RIS
FEEL AR R o APM HE AT 104 fa)i o« 47

2 44
,E_,fﬁ? ’1
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YR WA FREIRIE R R e /ﬁ/P Rl vﬁi%@'ﬁa&:%
(RER S BIP2RE 5 BAAH2 P ) ¥ % FEHH
SIERE AP W 2 A f & 2L R
FiF iR AR A THREIFZ OLE R BT BB R
i ﬁ"f“f‘"tﬂﬁ_ﬁ °
(2) & Hprmg p 5 FHRP
(FUERFBELRD)

Ry TR EP T RYEHZ SR ERRE FEEE, TREX

%%"gzﬂ;’ 'ilE_.Lpf—z}r_}?E; é 2oz A g ’ﬂ\lﬂitﬁﬁfg?gz L

/&fiﬁ%‘f$ R g T ﬁ;ﬁ%‘%§k\ 1’*,56} B T ‘+fﬁ%§f&ﬂﬁv&ﬁ°§l
T AT A 4 m/wriﬁ %}Z/}a)ii L._F%?f"/v\ 8 P E’g’}&_]_ F‘é’:ﬂf@f“‘b F"]’J{)’:T‘/z‘ A
PR R

& %%3

Y

AR B A FRER AR YRz LT R 0 ¢ AR E
BOAK LR BK G o HAFMA 4% 1SO 6145-7:2000001 2 2 £ R
EPA/600/R-12/531071 > 1% 2 | kR B B3 itz B F > 2 5
kAT A TR BRI B HRASRE FHZ ERRE (CO2in Np &2
COINN2R & F R Vg3 Wp|E > CHyinair/2 & F 42 * £ 550 i
PIE) > BRAESET P TR FMERFREL A T

FaES R RPN RE D /}a}iﬁ%/?‘ 258 e i F2iE i
1) 72 PRREREGAFMEFF AR AT ROBERE S
2) i R AR 2 AR A R T
3) FI* e i'i“ﬁ'?;\? # (Span Gas) % & ##* % # # (Zero Gas)
e K TLHPFR S FOFRLFEEL  FEPRANREF
R R EFHERNH B LTE 2 2 EREFRREKHE
4) d 56%;%_,%& BEES >t 4 B (SpanGas) (k& 2 v @ T 2 g
FHE 2B ERBH A IR
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L B

LB/ | L] LR

AR R (C)

ey iR R(C)wmE
| 2600}

L LV ES R
N2

EA TS

®H RSN
U R 3% JehH ’T

L
LET S

@) FMERAFREL () WA S

)

In

FHE PGS ER R L AR RE P RAcR - LA
ﬁﬁﬁﬁilﬁﬁﬁ%ﬁi4ﬁﬁm°?@%§9ﬁ3% R )
i

ERFRAEBRLI;EE AL EEHAFH TP FA kR
IR G G Y B F LA REGBRIERE VLI EN T
R PRSFERBR RIS A A E L RPPEZ 25 {128 .
2ote P FRERHFRRXIZRFFINSL  RRFFZAFRLFHRP 2
. , i e 2
F s & & (mol/mol) %((y) 108 A 3 FE 2R (%)
0
COzin Nz CO2 : (50 % 5000) x 10°® 50 1 121 30
COinN; CO: (1 2 100) x 10° 50 1 141 30
CHa in air 1 (0.1 1 2)x 102 50 1 5 213 30

== (1) ST R Eii}iﬁim}f}@ﬁﬁgz s rﬂfuﬁ_%é}a Bikd x| o

(2)' ﬁ kL 95% -
3 x4 7 FE TR (O _HBRA S A (%)
(3) Ap¥tHH L FE TR (%) A0

x100 -
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IR BE(CORMMHZELE 1 B 7R B) iR AR 4R AR AR

l IR ELR
(Co=ad,tb)
20 JH A A 2R (40,
ax&fium 7] i(x 1) é%‘%ﬁ%;ﬁ BEHE B
l “l4) 50078 r>0.999
B M AT BR B3R . gl
(4) RAARIEE 8 B Y AR
H «‘f’iﬁ:(c1 aA1+b)
Co kA 6 AR }
PR E SR ARRE @A — HRAT AR RURR KB AT
C,: Ei‘ﬁE;L A % G B A MR
PR ARz T ER 2] 2 AR BRI AR
R AR AR AT IR A l%&é‘ti&M%u\m
kmsRaE . HHERMES R
) (x=C/Cy)
= 40
0 40 xi, 80
mz4%:§m%&ﬁﬁ%iiﬁﬁb$$ﬁﬁﬁm
AR EARBEF2012ET 1 pa LR 2 T F D RE2

b 47 88 B 7E Popeig B 3k ) (EPA Traceability Protocol for Assay and
Certification of Gaseous Calibration Standards; EPA 600/R-12/531 May 2012 )
HiFoddprtT N5 R AR~ E(A) R rkERY
FERT A2 FHARR (C) &a FEFEHFFL F (X)) R 25
LS B
LR Y
C,=aA +b
e Co: 54 5 HER

ot B35 F 4 A 45 UBLE
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At e el R AT ELE

m g A

oo xit F RS 5 Gt BBIEF Wk R

AT E 2 4 v A FE TR Tk iR J5 ISO/IEC Guide 98-3:2008 14 2 1SO

6145-7:2009(E)it 73212 o #118 B2 3% 3 FE TR (4 0 & 108 % FE TR 97 i
5 = x/;_%

73 <k=2> i%fﬁ D ARH I 95% 2 f g K o kAT 22 F

S FER R AR AT 1T

u?(x, )= (gz:]u(C)+(§Z:]u(C) (éﬁ]u(C)+[§ Ju(C)

IR FBEALR L E EREPR| > ARNT7 Sl 2 TR RATTEHIEP

sAd)ﬁﬁ$%1%&1ﬁiam@gn)@ﬁﬁﬂﬁ@%%%&i%

FET R > UCi) o gt et R ERE € X TR AT TREE o F
- i gi?‘]#%/‘ul FEE R KRe 37T 5300
%“ EFMERZERET TR UC) S

1. i,
2. % (Spangas) 2 ERPE LA FETRUC,) S
3. & /bf ’}:ﬂ —g‘ 7 ke H— Kﬁx‘ u(ssys)

FENPEE S PHEIRMIAFTR NV BEL

i) 2w 2 s,
E% Aok -

AFy £4% COINNz 2(1 2 50) pmol/mol 2 5 "% - § # 5 & 47
L ek

LI X NUFHRAFETRETERET  RRFRS T
EoN s GEe Rz - A ST SR d BT
FRo BRI R %ﬁ%@ffﬂ*ﬁﬁkrmﬁﬁiﬁ%’f
HipHH e rmehs &+ (BEHBH T mI R
F2PAA ARG R RS S
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2217 :COINNREFHFRAFA¥TE

B EEF A8 T B AR A2 7% TR AT
kR e & (s 2 vk R e & A FEER
Cs (ppm) xi' (%) Ci(ppm) Xi (%) U(xi) (%)
50 49.66 49.9 0.7
20 20.34 20.4 0.2
10 10.15 10.2 0.3
99.57 5 5.11 5.1 0.1
3 2.60 2.6 0.1
1.7 1.72 1.7 0.1
1.0 1.06 1.1 0.1

RAREMBEERE CON,

50
y=0.9931 x + 0.306
—~ 40 -
5
’f; 30 |
3%
x 20 -
B v =1.0194 x +0.0425
10 - R2=1.0000
0 _l 1 1 |
0 10 20 30 40 50
HEHETE N

¢ MARKA W KAREX - (ER-FRORENF

Wzt mAEA F R YRR FRE RSN GE
(iRl = 5 %)
AR > E > AF 7 444 CHainair (1.0 2 20) mmol/mol 2 ﬁ%ﬁ
BEA$rR%dcd - L2 > TUFPLAEETAET ERST - 2 COINN,
R HFER I EAR R R AR SRR RS Fa s
FnparEARs > P HAp L me ks A& o

A
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Z LA ICHyinair B HR L F L4

FHIEf Al ok AR AL 7% 7 RARA
kR i (2 %R R i 2P TR

Cs (mmol/mol) Xi'(%) Ci (mmol/mol) Xi (%) U(xi) (%)

50 9.913 50.1 1.1

20 4.071 20.6 0.5

20.036
10 2.032 10.3 0.3
5 1.018 51 0.2

VLT 2 e B AR R FHMERAFRELRE  ART o
ArE A T FRERFR AR S AT A RE A0 2 JRIAER - AT kR
FovhER 10 7 17 pod SRER% R LD @R BRE Rt F R
WhE  TEEFALERPRL - APMBERST 104 £ R GRS L 0 H
A E B EIRFE o

(BEFAN " BiHERAGERUERAHEE)

PoRp RG22 P RRKRBI 2GR R h
2% 24— @A ~Fr (254 — Dinitrophenylhydrazine, DNPH) v
WE AR TR 0 B g% m#w%ﬁw«aﬁ VORERE T £ 42
s8R km > w7 F i /F‘mrﬁ,?\l R I AP

oAk A4t 0 AR T T PEE RIS A 4T R -

TE R W% AR £ # & (Bureau International des Poids et Mesures,
BIPM)~ p & & 723+ £ #~ 7 “7t(National Metrology Institute of Japan, NMIJ)
SRR EREI KT A 6Ty 0 RE AR BRI T TR
BEF23EF0 iR AT RE > E 2 T BE AN R R
Bhhe 3 FVFPHNEIPZFSFTPOERME ZREFIRFDOLL
oA i PR ERRLRES AR T SAMEE 0 K
%7 & BlAcRl = N e
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IR

L AR

A T LA
77 5 ‘< 7 / @, 3

7K AR EBAAIRS

AERNATEH AL o E AR =h
N, >4 |
BEEIRRE =
ReiE / &8 T
g Xo
A 4 -
RE || RE || miE || BE
ByPass | H,0CRDS | ELERNEEER]
Analyzer
RE |:l
o HCH(;LCRDS | /==
Analyzer BRIEHR TR AL

W=t N "BREERE AT LW

F RSB AT

A Bixx T

Bl A T LA fewE o AT BRFERL0O0L 22 g0 3
RS 2 g 2 F PR G - 2 s JIRE AT TR 0T b
T3 A B R fRhendf e 2am o A B 5 (T 7 sk
@S’éﬁﬂﬁﬁﬂiﬁﬁﬁﬁ%ﬁy%%ﬁ*ﬁﬁﬂ’%uﬁ%ﬁ
PEABRBERFTIHTE BT Ee X T T 2 2 @{ET AL T
BAB G %S E L R ﬁﬁﬁ WHREEY ORSFLEEL R
At A ¢ TR RARE S AR R REE AR T
FULRBMABEFEARSEEIMNZAF FREFLRF FRENT
w;m@@ééi@J Rl B 2 R AR RER MR
Ao rp B RPE 2 %JﬁrND?%K%’K%&‘T ig o en
?m@%ﬁ% BAF - EE
o gk S MM tE
ZAEEN - AFELEFL SRR R8T R RT 2L
B - Rk e SRR RG> R RSHFF
(100 % 110) °C » 4x#I#8 2 & £ 0.02 C -

e
ﬁin%%ﬁﬁ* 7@ﬂ%ﬁ§:xﬁﬁﬁ
=

7
-~
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160.00

140.00

120.00

100.00

60.00

20.00

09/23

P R (AR TR 2 R R R B SR Ao L
o PIEEPEF 5 2014/9/23 10:05 ~ 2014/9/24 14:16 :

2014/9/24 14:00:10 ~
Temperature(°C) 2014/9/24 16:07:41

2014/9/24 03:32:05 ~
2014/9/24 05:59:47
# 699 (EECE

249 (8 =109.956500
R4 3=0.049610

2014/9/23 15:59:39 ~
2014/9/23 20:04:10
31,163 (EEIE
14 {H «20.000000
152 22 -0.000000

20°C

09/23 09/23 09/24 09/24 09/24 09/24
14:53 19:41 00:29 05:17 1005 14:53

Wz14 ' BEIITHREFTELARHAPERS

FHp g kR
AERRYFF IR F RSN F AR E - RS E
FREHW 2P oAt BHRTESEEY
P AT E AR 5 N F A

3]

P

BEFEN 2R NET FRRERY V- M Rk E BRE
RERY TAFRFHE FMp RS ERI S L T e &
EHRESBRAGH AT pRASRS BNE > VFLRSEP T
,g’—?’%ibmf%]‘g%iﬁ,é@ﬁiiﬁﬂ §°%éﬁ’fi&i7~aﬁ\$zif&‘_

#1 % 100 mL/min > ﬁ%’fﬁiﬁ Wz e 41403 % 5 L/min> pj¥ &2 4
Ak R S5 (2 10) umol/mol T EE/E F R & F o

C. ekl mEi 45 s %
PEES S E N2 F & % R 7 g (Paraformaldehyde, IUPAC ¢ *’é
Polyoxymethylene, POM) » % ° FEenad 3| R & # > - BB HE AT
Pl-FREE 23 BT
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H
HO+C—0O+H
H 8-100

FI* REECHEGE LT R PRI BAL NE DY Bl § R

* B
Gk EF RPN L S RImY UERLEM L BE - 2 HEF B

L

HO-[HCHO]n-H — n HCHO + H20

03t 5 R R4l PR mHENBRE AL 2 kFIRATET
B TR MMERF ATREFER D A ARG R IRIRT R R
#E 2 $ p#(Cavity Ring-down Spectroscopy, CRDS)#c® -k # 4 17 ik %
BokfFRR A FRIFL FRAPREL T PEER A 1R AT
CRDS BmIZ > o pF > Jb @ BEA 45 ke ¥ (F5 R W HPE2 1L 412 o [
et AP REAYBREF LS FORIRESE o PIREFR L
2014/11/11 18:16:18 ~ 2014/11/12 02:10:06 ° ;p| & L ficzk T 4T -

o UnF % (% F)° 200sccm

e H&EZTHEAE 100 C

o BREAETIIE 12 B Pt 2 By

o " %% E ¢ KIN-TEKHRT

RS R oTmp

e FARTHE=99.96 C &% 1=0.048 C

e FTFmEME 2L 200scem

o % BT 35{E=964.73 mbar > # ¥ % = 0.446 mbar

o R % $=5.936 ug/min > HEir iF -2 % (R = 0.999
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corr.Weightdiff(g) 2014/11/11 18:16:18

~ 2014/11/12 02:10:06
0.000000
# 4,507 [BgUE
EAHE=-0.001951
1E4E2 20000806
P e
-0.000500 J%55EE5-6.544649 mg/da

=5.933784 pg/min
R2=0.998250

-0.001000 w\‘

-0.001500 ¥

-0.002000 M Jod

-0.002500 M‘

i -M
-0.003000
¥ =-8.542639E-03x + 3.584038E

R® =9.980152E-01

-0.003500 T T T T T T
11/11 1/1 11/11 1/1 11/11 11/12 11/12
1816 1928 20:40 21552 23:04 00:16 01:28

Wzt P@3E g2 B8 FRERE

o X TR R A R R e R R T
EpE -
o BRI HE ~ ﬁ?]i'i TIRES BB EIFTEEREE o
s BRIFIUZRE~  XTEERBEFTEREZHFEAFE -
e mELAI/ERE A~ X TFEREEANBETREEHERERE -
&P
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(Z) BRBECEVEFEP KA

FE 'iq ET PR B o ZJ.%’E e Bk Y 5‘?#” ,F? B E IR o 1%
L R S i 4F A1 8= 2 4~ (Persistent Organic Pollutants- £ £ POPs)
£ 4~ s+ #E 4 5 (Endocrine Disrupting Chemicals> #§ # EDCs)- # ¢ %”@T&r A7

WE A Z W AFEIL |
LN~ e :‘E'I“i?ﬁ v BIAR &
Y 23 S L .

IS

Y

TRREARARE )~ T AR 2

AR EM i A

4 AL

_— S

5 %54

Fre = 4 4 (Emerging Contaminant » f§ £ EC)
#%@’gﬂﬁ&ﬂ%ié

TR R (AN )RR R I (AP R)LEFEY R

F oM 2 RE RE) RS E%if?ﬂoﬂmiiﬁﬁﬁﬁ
RE - EAI2T LAMM BREY ivga@%k%ﬁﬁ?éﬁﬁ
RBEES 22 RFYG oS REFRFALF B T45(f 2

4@&;&%@&%%1zgﬁlﬁ,%g@rﬁﬁﬁﬁgzﬂjﬁﬁgFﬂ
R ERIEM 2R P A FHS LT GE N R L PP i3

ﬁh$bﬁﬁﬂwriHW§#??W¢J@ FExo4E Ty 4a 0

%#ﬁ%*i?ﬁ?4ﬁkw¢rﬁM%KL%Lﬂﬁﬁgym@ﬁﬁﬁg
PRFEir i B T2 ming (WwEdin s RixF - Fd 5 5) £ pgubd.
Ble - - Br AT T AP R TR~ F R ERP T R Mo
mENERE HEHRE
R&ﬂ] mtu;m] wexr | | mE ]
" wE , o A
‘ |
K Lﬁ#:&' Em‘*i’m*ﬁt Lm&éﬁg/mm&]
“\/ \M SEERMIME/
BREMEEMELN/ER & TN K E
® M THEA f m;
—a&x-ﬁﬁ&ﬁ%%m&%ﬁ%% E Sl
[ —— %gﬁhg% &ﬁ&#%ﬁ
& | s
® 5LHEH
® RSy
@mco ENTIOI .ﬁ'fﬁ]ff&.ﬁé
@ WM L2 FREACH:: A ® BERIL
-% B M § .
@ RoHS 2.0....% j §” F ® EHEY
We - D FRFAFRERB R RS R
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BB CEGERERELE AERFFUITEF L EARE R

LA dh o AR R Y 4 ¥ my(PBDES) > 12 102 £ Bz R 2 =
%ﬁﬁ B F 40 % 17 H 2 PBDES JE B A {7 s A A TR = = PBDEs k&
HEASREEL ML BRI IR G E s pREE A
PBDES ¥ Pz % i d@ v » Bk R F2Z I EIVRAFZIR B AP
PBDES ik & A 47 5 o #b » 74 » 5 ABPA)A 452 £ F7 5 o 4p B 1 TP
BN R WP T o

(PBDEs % & 4 7w =)

2t 4§ 102 # B 4% 1SO 22032: 2006 ~ CNS15050 ¥# NIEA T506.30B % 4%

B kik = 2 PBDES LR BRI > 2 & PBDES ik B S & SR
ML ELRPTG o APy E 28 (7 PBDEs & £ SR8 S B (S
Mg s FRL05 ug/g 1 100 ug/g Nibs F R 05ug/g 50 uglg ;
7%= ¥R 05pug/g 3 S0uglg) - AR i ARIE S e 0 0 AR A AT
T &k 4 * ¥ 33 % p|(Single lon Monitoring, SIM)#-5% 38 (7 4 47 > #5 i@ *
i?ﬁ%ﬁ?ﬁ%iﬁﬁﬁﬁﬁﬁﬁﬂﬁi:iﬁo&ﬁ%%ﬂw

7‘!2

Wi
o

ChemStation ##8:e 7 A ITA % o 2 FAFE - BRF UK ERK S, 17k
BIp RSt kR & Xih-RE ﬂi%*?“/?%‘r/ﬁ»*fwfi/’v\ﬁaf”‘*‘"«?‘ﬂﬁ
REFL R EY o 1 B '/ZIE—f”f&El‘fiﬁﬁ:ﬁ‘LLﬁr BN N

BOER AR ERUEFTERRZE  ARPITER o

2oL iRV THRER$K
F 10k 47 R Agilent 7890A
PERR 300 C
TR FM O 3HAERZF 0 3.8mL/min
47 E4L  DB-5HT £ g 4L (15m x 0.250 mm x 0.10 pm)
R AR 110 °C (2 » 43)> 2 30 °C/min % 200°C> 14 20°C/min % 300°C (8

k)
e BR 300 °C
iR Agilent 5975C

B+ v HY R FRFSEI T0eV)
B iR 250 °C
riebE R 150 C
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PHASTEH D FRBEFRERF T L LIRSS 45
v - ERWUAG 2 445 (NIEA-PALO3)Z > @ % 1 57 874 F
ER2ZARER R W AL BER)E A A E 0995 s £ M
ZRSRETRY B REERERS (FRF - RRRESRE 20 R T
il BER) RURTRERS BERZ AP RS URGERE
ﬁiﬁﬁ’ﬁﬁﬁ%%iw%#i@faim%uwo

B 8 ﬂ%fﬁ ﬁ @l/%%f}l‘i
ﬁ"‘%gl/k}i

M54 NIEA-PALO3 BB % & AWHE 2 & a3l 0 A4l
rorik s 2 B M L PRI AP NRTHRERY B2 RS
AR BAEE ANV RIFPFFATEIES R 2R TR
Wk EARZ T > B oS R pHELE T 2220 % ok Supg
RFFT L ERIFE I RAIFMER TR AT ERE (KT BN
073910074) - E# - kA 2B RIRBFRP DB LTS T 1% £ 4
MO RAEAREFERER FERAAWRSEARES Y ST L ALk
£

RPpETHRK RA AR BRIBREF 3BT RIS T

B oGt d kst Co s kBFRTF T R4FLER Ui 5 ks
gk 2B rmE R Ui RBS TP T RAGFLERZH LI RETA -

x100%

ip ¥ A B (%) =

-4 5 - ¥ pC(BDE-209) ~ ~ - ¥ @ (BDE-203) ~ T 4 - F B
@DE%%?MWDGOMSAﬁéiiﬁiﬁﬁﬁ*@wi:iﬁmiw;
GFEAT R R YA D LN

30 4

[N}
w
1

[}
=]
1

y=1.513969x+0.162022
R? = 0.999605

peak arearatio
= [

o 7]

!

w
I

o

0 5 10 15 20
concentration ratio

e Lo @ Lo $p(BDE-209) ID GC-MS £ 7 £ &
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14

12

10

8 y=1.437371x-0.021402
R? =0.999876

peak arearatio

concentration ratio

10

We L= N4 - $p(BDE-203) ID GC-MS £ 7 £ &

14

12

10

8 | y =1.492250x+0.051976
R?=0.999838

peak arearatio

concentration ratio

10

Mz L : 7= ¥A(BDE-99) ID GC-MS 4+ # # 5

=LA 58 ¥RLID GC-MS £ 45 % SurEsc s &
AR R Lk FRL AL FRL 1% 3R
& BLFE AT A 45k R ( pg/mL)
Rl 1 48.2 51.7 49.4
Rl 2 49.1 48.9 48.3
R]3# 3 50.2 49.4 475
(= fj'@: ) 49.2 50.0 48.4
Ui 3.4 5.6 5.7
Co 49.3 50.5 49.6
Uo 25 2.6 2.5
C, —Cy 0.1 0.5 1.2
u’+u,’ 4.2 6.2 6.3
Fi i IC; = Co| < U? +U,°
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L kMt FRARE 3 AR REFLITLX -

2 AIMPEEIRITE U= [TLA-A
3-1

LR = [T
3

AT FE TR Ue= yJui +uj
Bt TR U U X ik E T+ (95% 13 i -k )

(L FROER BB TR IER)
L FRURR BRI RS AT T REREA I A G RER
SRS PR ERAGER SR AW FRESER
C _ R- Ciscunnc : [Wg — WI) . (Wq - Wo }
‘sample (W‘g _WD} {:W‘% _WE)

R- Cisomnc' (W, -W,))
(W3 -W,)

Coample © %= F R RIS 40k R

R (L FRERPFESAITER/N BESL3TER) E

Cisotope * P 2 & ik &

Wo: 2352 F 2

Wit i f=E [T & (3 A+ iR)

Wo o AR S E R (F A+ R &)

Ws b &Rl S F 2 (3 A+ AR &+ 3R &)

i ! R =[(MSese/MSgr1)-b]/a (X 54k £ %2 : y=ax + b)

MSgs9 : - 8= FREFPIHR&ESITAER A 0 F

MSo71 & P 12 50 47 ff A B

My RAERRERSTREAZ AP REEL FRRSL N B ER
HARI AT GAT A e g AT d LA FROER RSN N2 mE

BRBADEFERBEIE > 2hoBle L 7T o

OF o ¥ s 4 S P &L

(i) 13 7 /R

u(W,) = V{ u*(Resolution) + u#(Report) + u*(Repeat)

:J(o.oztjfogm)z_l_ (0.002012)2+ (0.03%005)2

=0.00006 (g)
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| #Eaneid | | mpranens | | AmpaneqE |

R AT A F AT

WA R

W Sab

| mmtegerg | | (Ha=yamamssnke
ARESITRE) il

We L7 L4 skR IDGC-MS B Z A Xk
(i) f o B

oW,) = ___ W)
u*(Resolution) R u*(Report) R u*(Repeat)
v(Resolution) ~ v(Report) w(Repeat)

_ 0.00006*
0.0000029% | 0.00006% , 0.0000029%
50 12.5 2

=12.6
(i) & ¢ 2 #c
acsamp.!s' — R.Cisotope.(_ 1)
aw, (W; —W,)
u(Resolution) © X F## E » H4& A0.00001¢g
uReport) : X F 4 44 - £/ 50.00012¢
u(Repeat) : €4 3 - £2 % £ £0.000005¢g

QP B St TR RS
(i) H%E2 IRk
u(W,) =,/u*(Resolution) + #3(Report) + #3(Repeat)
_ [f0.00001\2 = £0.00012\% = (0.00005)2
_J(zﬁ ) + (57 +( NG )

=0.00007 (g)

(i) p 4 R
(W)

(W)= u*(Resolution) R u*(Report) . u*(Repeat)
v(Resolution) = v(Report)  w(Repeat)

_ 0.000074
0.0000029% +0.000064 +0.000034
50 12.5 2

=14.0

83

R o N X e B e B M| 3+




(iii) & 5 2 ¥
(3) FRIE SAE R AR R
() HE2 IR
u(W;) = /tA(Resolution) + 12(Report) + uX(Repeat)
- Jes e oy oy
=0.00007 (g)

u(Resolution) © X F#47 & - E& £0.00001 g
u(Report) : XA EHRE » £{E40.00012¢
u(Repeat) : &48 €8 » £42% £ £0.00005¢g

(i) p o B
uH(W5)

v(W3) = u'(Resolution) *(Report) , u*(Repeat)
v(Resolution) V(Report) v(Repeat)

_ 0.00007*
0.0000029% | o0.00006% | 0.000013%
50 12.5 2

=13.6

(iii) @ ¢ 1 B
aCsa‘mpIg — R.Cisotope.(l) _ R.Cisntope .(WZ _wl)
oW, (W; —W,) (=1*(W,—W,)?

AP EEERAER D FETR TR
acsamp!s' — R Cisumpe (Wz B W1)
oW, (=1 (W; —W,)?
u(Resolution) © & F#47 & » £1& £40.00001 g
u(Report) : X FALE#H 4% > HEA000012¢g
u(Repeat) * E48 & 7] - £ 43 % % 20.00005 g

d R #& B2 COA (Certificate of Analysis) » & {F R & R4k R 5
(49.1 + 1.0) pg/mL » H ;%> nonane » - nonane % & % 0.718 g/mL > #&p
& 5= R4k & 5 (0.0000684 + 0.0000014) g/g » 4% v * FE TR 5
0.0000014 g/g > & F F1+ k=2
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() &7 /A

0.0000014

H(Cisotope) = . =0.0000007 (g/g)
(i) pd &
1 /100
v(Clsotope) S (E) =125

(iii) § 57

aCsa'mpJg — R* (WZ — Wl)
acisazapg (WB - WZ)

B) (Fikz FERESAFTER/MHFEELSSITER) EFRETATRE
() ERKSHAREE T mETAR
d 7 #% 52 COA (Certificate of Analysis) # # ¥ BDE-209 & %
99.7 %
u(Purity) = _T =0.00173

(i) £4F T RHEE 72 FE TR

u(Repeat) = 0. 13299 =0.05149 (ppm/ppm)

(i) t& & st 7 7 TR

u(Calibration curve)™ =

olw

l+1 ( sample i)z
P N oy —x)

_0.04304 |1 . 1 _ (8.71400 —6.51583)2
1.51396

4 28 299.19
=0.01562
S:iXitY v I|T ot § MRS AR AL
biiﬁ%iﬁi#$
p e E Sk
n: %éfé.f»ﬂ#?i%/%%‘r:iﬂt
Xeample * * T 351 B A 2 (S AR R/ RS AT ER)
‘”%Mﬁ AR ST R R AR S 4 R R 2 T
(P FRBEABESAITER/PRESATER) &
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3x @ %4 EURACHEMI/CITAC Guide CG4 - Quantifying Uncertainty in
Analytical Measurement (Third Edition) Page 115

pE()VRERESTHREE I TR ~ (D)L EPHEE 7 & ~ (i)
BEMEE 2 I AT E T (L FREMRSSFTER/P RS
FRAR) VEREIRTK -
(a) #+2F # FE T A

u(R) = /u2(Purity) + u2(Repeat) + u(Calibration curve)

=+/0.001732 + 0.051492 + 0.015622
=0.05384

(b) pd A&

YR) = wR)
u'(Purity) . w'(Repeat) , u*(Calibration curve)
v(Purity) V(Repeat) v(Calibration curve)

_ 0.053844
0.00173% | 0.05149% | 0.01562%
12.5 2 22-2

=33
(c) & ¢ ik

aCsampIa — Cisntope * GNZ — Wl:]
dR (‘Ng - Wz)

k.
>
)
(H}

@)t 2mIA KRR PELL: FROERRET TR 7 2

BAE LAt s L4 o
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44 - ¥MIDGC-MSER%E I HEAAE 4

TR 8% #ESN | BELRELE EH A FEEETE BEHE
af
X u(x;) el of vi(xy)
oxi o ) @pm)
HERfFEEE 0.00006 g _0.00981 1 0.5901 12.6
1. RERAFE 1. 0.0000lg | 1. %# 1. Qo000 £ 1. 50
2. RERIBRS 2. 000012g | 2. ¥k o 2. 125
3. &5 E 3. 0.000005¢g | 3. t 2. — 3.2
3 0.000005
L
AEELfEEE S 0.00007 g 0.01095 1 0.7384 14.0
1. RPERAFE 1. 0.00001g | 1. &% ;. Q0000 £ 1. 50
2 RERERS 2. 0.00012g | 2. ¥ an 2. 125
3. EHER 3. 0.00005g | 3.t 2 — 3.2
3 0.00005
S
GRARELBETE 0.00007 g 0.001141 0.0703 136
I RPEEME 1 0.00001g | 1. 4&% | 000001, & 1. 50
2. RAERIERE 2. 000012g | 2. %% 0;;’312 2. 125
3. B4 E 3. 0.00002 g t 2 3.2
3 0.00002
’ V3
PAE R LB ERE | 0.0000014 - 0.0000007 1.01461 0.7066 125
( $3% = Ratss R 0.05384 0.0000079623 | 0.4287 3.5
BREAHRE/AEE | 1. 0.003 1. ## |4 0002 1. 125
sk .

BBIHRE) | 5 000586 2.t 3 2.3
,{E 2 0.10299 3 26
. ) - :

L RERELAR 3. 0.01562
2. 54 E7A
3. HmES

(Z P& % PBDES kR ZHEAS T HE > )

VR G AR B RS FRUND R B RO LSO @ s
¥ PBDEs 4 7 > ;2 11 & X 3 B~% (Soxhlet Extraction)4zfie § 4 & 7 7 3% & =

/_/_,

\

o
Pr
%
=3
iy
1—"
4
¥
o
‘\‘II
—h
g
fe
ﬂb

&
%
=

-

\\ o

¥ ¥
? w4

=
RN
™=

TR TN T

|

A
Iy
)
D
\? o~
=)
.
) P
23
o m- )
35
h?‘

\m

o~
4
e
(=

-
k!
o
I
=¥

2
~

&3_"9»,2”,? FPFESFERAHE AP RFF EFEREE T BE
EFIFORETE o 4’%&;‘&@“54 :T P~;# (Microwave-assisted Extraction, MAE)
R R R AL R
e S x‘i’#&a‘s BE A ARl r T F o g W
Bt R PR RS R AR R

% v

Uik de LR o F R iR 8 5 (500 ppm 22 1000 ppm)Z. e ks
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Be o & M 24 5B e £ R F DRHFi2 & GC-MS 2 fgipl = 27+
E
v

2R SRR L L - A R fﬁﬁ‘&:ﬁ#k”’«‘éﬁ"#ﬂiﬁﬁ"

e FRLE w5
BABSTAAA  FPER  EF RPFR BSEE AT nPRE
T Sy Y S S

AR =g ﬁr‘“ LA N ﬁtﬁ-——% rr/% B (Cs Hi+3 ug/g) PP S

¢_,

o1 15‘-f‘?455t/ﬁ»§1?9" CB2 W A AEE-E (Ms) 0 PR E Y R DALE B
2.4t 2 7 E (Ms BDE-209)
M spe20s(pg) = Cs(ug/g) x Ms(g)

[P N *{ﬁ@k}ié}#fy%ﬁﬁﬁﬁ A fZiJf}%: ID GC-MS & #7828 & 7 wig
Zﬁlﬁsﬁ?éf%‘ S RE /k‘ﬁﬁ ~ TR e J{@/%‘/fi’ L N J{ﬁ@kﬁi (Csoln ’
=% ppm) ; #dr‘b/p/}é?ﬁ*"7 " ERAE (Meom H=2 cmd) ~ 7 %

B (p=0.866g/cm3) » ¥ it m 3t E F B Lk - ¥Ek2 A E
Ma, 5oE20s(18) = Coom (/) X Viom (Cma) X p( g/cm?3)

Brdpfer 3w ey v d P2 L FEA 1T E (Maspe20) 23 5

¥ (Ms BpE-200) 3+ 8 @ 17 o

M B
B % — A. BDE 20s(1g) % 100%
M, spE 200 (1E)

L L SRR L AR R RS AL R Sk
= FROR R AT e PP 3 SRR AR AR (n-h Xane\acetone\THF) ’
MR E PR AR AFEB R 62N *%— 212 AR R 1A R
OB S Bk 2 B o o Bedp B oo f 84k b1 5 n-hexane : acetone : THF

=2:1:2PF 5 5 Bid2 FERAD 04%,¢¢¢94 SN LS R
B kJ/n.)i'14‘3‘§/p§J—“TB’“ A E B g BRTEAR \Z—f?g/f%(}'}iﬂlﬁ:gl’
EFPE i - o M2 BB RS /F‘f(/)i%] hFF o JHAPS 2 BER

P ERR SO NS IR §ERSTFARA R AR E
AT S 2 Bpgp U o et FBOR B iE T 2EAR G AR o R dR 2
TR B F R A B 0 AR AR R 0 TERE R H R B

F ok
HEER T AN RELI R EREL 1540487 ’I*FF"'}EEE; 100 °C‘

¥ d 5520

=4

J

g
o+

120 C+3 140 CoF IR EERL 2 0 b g
Hi4r s 62.7% (140 C) o 5Bk fupk % Lok i et E B2
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P R hE B A VO e e RFEPER 2GS > B K FBpER
TrPEBIRFEL20% o miFE 2 5 ¥ ivid = i # (Overheating) =
LR AV 2 RS 5 2 "8 Mt s S TR % 2 Rt o BT AR
AP R 530 AdFERIPN O HW ALY EROok R EEE

B g Bs 5 P~0¢ % 2 AW R B R MR EPEARN R 2 R E R
o BMES AFES O NEFLNIFRLIEFLIANEEFFEFIER
) EREEE IR S il I I 6 S ) E S SR
%o FF IR A AR F RS E 0 ] (Solvent-to-feed Ratio, S/IF) - F 2%
HEBAEFSFEL wyeF v d 66.1% (S/F=240mL/mg) ¥4 5 77.3
% (S/IF =40 mL/Img) - ¥ ¢ » 24 ig * SiOp 47 ALOsfetlz 7 v 4k 518 (7
Pk e 5B Tt RS B A P SiO2 22 AlOs bt B #E u&%‘r zfﬁ% ’
.%%ﬁﬁipfﬂ’jﬁﬁﬁi‘u?§ﬁ%?mﬁ% hAFTT BiE
B SBEET o F %:%ﬁ.ﬁﬂﬂa{énl%ofm7xﬁﬁw
WAL SR FFLENBEY A TR IR (BT
Y¥E : 07-3-A3-0215-01) -

(FBFTFF (s FROPAITNT)

et BFRE 2R A - FRFEFF TP TL2RE LR EFHMER
BER R 23E AT UEREARRIRGE T W F(T ¥ Lo ¥
ROB R ERZEER T LR ZLTE o

'
1

I

b

~\_ gl
|-

# %E‘:E‘_/?‘Jﬁ?" eI AP | f’ ER )\ﬁ';;p" Q}i“—'—mz P 3;5‘;52;’? no ,;.«;][_3_
iﬁ&ﬁﬁ@?ﬂ@ﬁwmﬁfiﬂmﬁ)ﬁdmaﬁw%?%e%%ﬁ%
TP EHEH R EI 5 (e AB) > 7 @ DI R R
R EERE omo gi;sj Ny oo

om=AT2 - B

ERB R BARRE R L AR 0 AERE 1SO GUM 235~ fieFae
B AT E L BRI RN AR AR A FERR > R B E TR
ERESFDELERTIITTR - AEH 2L 95 %13 i KT G L R RE T
B kA FHE CAB AT YT ABE P AERR o £ = L 255 ik
NBRERIS0 pglg T FY L FRUARBAL LT ARLE KR B
BAFET R AL TE ~ TAaclc#cz p o )iii:ﬁ‘;% 0
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221 I EEABARVERIFY LA FRARDAIEIALE R

ey B, & AT l/,éf‘ # /EE- iji > ‘_& ,
* FE TR KR (X) 4"%1 %ﬁzﬁﬁg‘ N ac * oC (glcmd) AR
o u(xi) (g/cm?3) ox " u(x) 9 Xi)
2 AEEAL(E)
g m) F R 1.31x10® -1 1.31x10® 163
%R R E(om) 1.89x10°® 1 1.89x10°5 27
kR BT R (om)| B 2.9x10°® 0
T4 £ Rl(om)| F R 9.8x10°® 2
128 BB (om3)| 4B 1.6x10° 0
e SRR TR 2.30x10° g/em?
4 cpd R 157
", i;l J\_'?: 95 %
k & :2.00

W d FEE R ¢ 4.60x10° glem?

AERYFRES FREA R PR FE B 3 %R &3 A (ug/mL

i®$ﬁ$%%?%ﬁwﬂ7ﬁﬁ‘ﬁﬁ&”%ﬁﬁ PR AR
BRIZ kA FEB T HMTTR o F | -% £ (Karl-Fisher Method) d 5 -3¢

A

R~ i E R R (1 ppm~100%)3’; [ W UL 3
Bend i jrz - P2 Apmgam s I F - 202G oo AT
B AR RERAET > BiraT FHER RV AL
> F M 0.02% @ 1 F AR KA @g%é;imgmma

FoP IR R FROF S A Fl 1 BT

LN Ry e s VAR L R R RN i 4

PEERER Y
(3B FREFIFFT2AFFERID)

% 5 B % .45 1SO Guide 34 "5.3 flig 3+ %77 533 *T53=R A B &7

s FPSTHFLARD > B 533mRM 4T

a) Mg (¢4 FAME T PP )

b) i § il ik R

C) ki

d) /il
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e) X & /pE > % eher /4 5% (Calibration / Validation )

f) =& (Assessing) ##l«u5% & (Homogeneous)

Q) PR E TR

h) & & r—‘*f Ev?“ Bod B % o Er ey

) 1235 E h % %3 45 wdiie (Assign Property Values )

) AT it 0 B & A2 2 Uncertainty Budgets and Uncertainty

Intervals
K) %3 o~ % (Adequate) ik 753K 5 frik it
) @G A e KRS
m) %33 i § msﬁsﬁ :
n) %3 i § o4 e PRz (Post-distribution Service )

F4H39 512 (Homogeneous ) =384 » F sk 3 #E = 2 54 FRS
%%?é%ﬁwﬁ§’&%BO&MMMﬂ%%ﬁwgF— ) X T =1
PHaE G kBBt A2 A (Systematic Sampling) 7 > # 1E2 % A -

@?%iéi%m%xﬂ@ﬁﬁﬂ’¢#—ﬁaﬁmﬂwa%&W$’%w
ki - Bl o & 10 B A SB— BTSRRI SR AT IR
Fo M TBHTHERL ST R T A RS AIN S E2 SR F o R
TR T A N | A SR P O i £ ak i (Bulk Form) o
SRR S T fE B8 RUEE Y 0§ L AR SR N
@ﬂ{éﬁﬁjﬁﬁﬁ%%’f’J%E%%§&ﬁ%%i$%?1&&%
AL ARG o blde D & Y F & RS SodT R R (AAS)
& TR R Sk R(ICP-OES)A 45 %4 # [T/ » & %4 4 e
R e S A i i i LR R
PR R A FTRETR G i A L A 2P g
( #p~ A (Bisphenol A)4 45 /£ L ¥k )

g fs A(Bisphenol A, BPA)* Zfs ® = » 7 i 5 & = BB fig ¥
(Polycarbonate Plastics)¥: 7 ¥ #f%5 (Epoxy Resins) kit ~ # & ¢ 11: (PVC)edn
3 VAR R AR K o T fig % L Fr UL 8 %3 E R (drikfFig

91



BB E ) ~ REES S Y R o R F MV T B > P foplIg AR
LEOPN R RS E R £ BRI o RO R A A
FRxofEp A 22 EAREer aR? BBl g i A3 485
oo ARG 4 e+ 4 4 (Endocrine Disrupting Chemicals, EDCs)z. - - ¢
PRl R E A B A s A s w g g E Ry g R, g
Be F e RARM R R F B e AR A ST L E
BATRAL o A& R B A S TR 2 PR R MY R A 2 4470
FHGRPHRERRIT A RELZ - o

92



b2

Ju
n
)

DR AZ A 8RR

Detection Sample Sample Linear rang and Reference
treatment LOD
HPLC-UV River and top DLLME Linear range: [2-17]
(224 nm) water 0.5-100 pg L* (Rezaee et al.
LOD: 0.07 pg L? 2009)
HPLC-FL Effluent VALLME Linear range: [2-18]
(ex: 227 nm, em: wastewater 0.05-100 pg L (Yiantzi et al.
300 nm) LOD: 0.02 pg L? 2010)
HPLC-FL Lake water and LLLME Linear range: [2-19] (Lin
(ex: 275 nm, em: top water 0.1-200 ng mL* etal. 2011)
305 nm) LOD: 0.014 ng mL™*
HPLC-FL Canned food LPME Linear range: [2-20] (Alabi
(ex: 276 nm, em: 0.6-500 pg L etal. 2014)
303 nm) LOD: 0.02 pg kg
HPLC-FL Cola, green tea, UA-DLLME Linear range: 5-400  [2-21] (Lv et
(ex: 270 nm, em: milk and with ng L? al. 2014)
430 nm) powdered milk derivatization LOD of drinks: 0.5
ng L?
LOD of dairy
products: 0.04 pg
kg
LC-MS/MS Powdered milk PLE LOD: 0.005 mg kgt [2-22] (Ferrer
and infant etal. 2011)
formulas
GC-MS Environmental SPE Linear range: [2-23]
water 0.04-500 ng L (Azzouz and
LOD: 0.01ng L* Ballesteros
2014)

HPLC = high-performance liquid chromatography; LC = liquid chromatography; GC = gas
chromatography; UV = ultraviolet-visible absorption; FL = fluorescence; MS = mass
spectrometry; MS/MS = tandem mass spectrometry; DLLME = dispersive liquid-liquid
microextraction; VALLME = vortex-assisted liquid-liquid microextraction; LLLME =
liquid-liquid-liquid microextraction; UA-DLLME = ultrasound-assisted dispersive liquid-liquid
microextraction; PLE = pressurised liquid extraction; SPE = solid-phase extraction.
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GAWG Development of | ISO 6145-9:2009 %2 12 2 |SO 6145-7:2009 &% £ * &
Workshop a Dynamic EREZEE M MERZ AL £ PRp 2t
Generation RSB (VSL) enfe i 5 e (7 #u_ % #orr s ot o
System for peb gt b A 2 kS P F MR R 2L 7
Gaseous TREFTTER o
Ethanol Drunk driving has become a serious problem in many
countries. Over 1,400 Taiwanese people died from drunk
driving each year during the past ten years. In Taiwan there
are about 3,500 evidential breath alcohol analyzers (EBAS)
used by the police officers for drunk driver alcohol test, and
each of the EBAs must be verified by two designated
testing laboratories every year. The National Measurement
Laboratory in Taiwan has recently developed a dynamic
ethanol vapor generation system, which serves as an
alternative to replace cylinder gas used in verification of
EBAs. The uncertainties of the dynamic system were
evaluated, and the components of uncertainty included: 1)
expanded uncertainty of dynamic dilution concentration; 2)
uncertainty of correction factor; 3) uncertainty from
replicated measurements.
12t %% 4 &% # | Bulkgases are greatly used in micro-electronic
APMP/TCQM | ® z_ ppb % & | integrated-circuit devices and semiconductor manufacturing
GAWG LR A processes, and their purity is critical to the production yield.
Workshop Analysis of low | Bulk gases are also used as carrier or dilution gases for a

ppb methane in
nitrogen and
zero air

wealth of analytical instrumentation, and insufficient purity
can result in measurement error and poor detection limit. To
date, the challenge of low ppb concentration analysis
remains in most labs. Factors such as system leakage, tune
up and column selection all affect he instrument capability
to detect at such level. In this study, two GC-FID systems
were verified and demonstrated the feasibility of analyzing
methane at low ppb level. The experimental results showed
that the detection limit of CH4 of Agilent 7890 and
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TA-7000 (AMETEK) were 4.5 ppb and 1.1 ppb,
respectively.
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0] % s (Continuous Emission Monitoring System,
CEMS) » $#*°E 3 F ultz = 4448 > &5 k§ ik
BT ERIERCEREF AN LBHL AT R F
o AT A E M EHC) ) - AT RIE )T FA T
BB BRREBE TEZRHCIERZ BRI EmRAE -
Continuous emission monitoring systems (CEMS) are
generally required in industrial settings such as chimneys,
large boilers and incineration plants as a means to comply
with air emission standards. According to the regulations
for CEMS of stationary air pollution sources, facilities
employing the use of CEMS must conduct routine
calibration, performance evaluation, maintenance, and
record and report the required emissions data. The purpose
of the present research is to evaluate the measurement
accuracy of an extractive CEMS for pollutants (CO, NO,
S02, HCI) and to further evaluate the measurement
uncertainties of the system. The work is divided into two
parts. In the first part, the CEMS was evaluated on a dry
basis by injecting certified reference gas mixtures into the
CEMS and comparing the CEMS readings with the
reference values. The results show that that the CEMS had
no significant bias in NO measurements, positive bias in
CO measurements, and negative bias in HCI and SO2
measurements. For pollutants with high reactivity such as
HC1 and SO2, humidity can have a great effect on their
measurements. Therefore, for HC1 and SO2, it is not proper
to use dry reference gas mixtures as “standards” to establish
monitor calibrations or to assess the accuracy of CEMS
based on assigned tag values. In the second part, the CEMS
was evaluated on a wet basis according to US EPA Method
320 and US EPA Method 321. The HCI concentrations
were determined by standard addition method, and used as
reference values to determine HCl measurement accuracy
of the CEMS. The maximum bias was—10.8 %.
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Calibration
Method for
Multi-hole Pitot
Tubes

ANFIS i 32 55 228 Y ~ 20 F &V HHd bR
RIEE T A 47enipEl s FIP A A2 P B o 2t 3L 4 o
FE R g o 35d ANFIS ji B % 7 1 pa o iy
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MR H ARG R F o X B R D
P

The ANFIS algorithm was first applied to calibration
modeling of the multi-hole pitot tube in this study. Owing
to its capability of efficient learning, easy implementation
and excellent explanation through fuzzy rules, ANFIS can
help identify the dominant parameters and construct fuzzy
learning system. After determination of the ANFIS
structure from the calibration data, the network of pitot tube
calibration parameters was established and the correlation
among non-dimensional pressure coefficients, flow angle
and flow velocity were constructed as well. Meanwhile, the
air velocity can be predicted based on the measurements of
flow angles and flow angle coefficients. It can reach to a
high consistency of 0.0068 with the original data after
iteration. Eventually, ANFIS can be integrated with
real-time data acquisition system and wind tunnel due to its
programmability. A large database consisting of flow
properties, flow angles and the non-dimensional pressure
coefficients can be efficiently established and will be
helpful for shortening the calibration procedures.
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