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The main objectives of this project are to establish the highest

level national measurement standards with metrological traceability
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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 2015

include:

(1) Expanding a national standard system (Gas Concentration Dilution
Device and Concentration Analysis Device Calibration System) for
instrument calibration services. The calibration includes SO> in N>
and NO in Nz gas dilution devices and related analyzing
instruments. After completing the system verification, we can
provide the metrological traceability service for those instruments
used in environmental monitoring and workplace.

(2) Expanding a national standard system (Gravimetric High-Pressure
Cylinder Gas Mixture Supply) to supply standard gas mixtures. We
can now provide certified reference gas mixtures of 10 to 250
mmol/mol Oz in N> and (CO/CO2/C3Hg) in N> used for vehicle
exhaust analysis. 10 to 100  mol/mol H>S in N certified
reference gas mixtures was also prepared. Moreover, we
established concentration verification and preparation technique
for multi volatile organic compounds (VOCs) regulated by indoor
air quality control act.

(3) 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.

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

(5) Establishing dynamic preparation technique for highly adsorptive

or reactive gas mixtures at low concentrations. This includes the
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use of permeation method for preparation of formaldehyde and the
use of diffusion method for trace moisture.

(6) Establishing ultra-trace inorganic elements measurement technique
and inorganic impurities concentration measurement technique in
gas cylinder and containers.

(7) Conducting the concentration measurement and evaluation for
polybrominated diphenyl ethers (PBDEs) and
bis(2-ethylhexyl)phthalate (DEHP) in food. Establishing liquid

matrix reference materials preparation technique.

To generalize the above techniques, we provided technical
services to 8 industrial companies, with the IP contract amount of
$2,158.194k NTD. The major contents for these services are the
concentration certification for standard gas mixtures and dynamic
preparation and measurement technique for reactive or adsorptive gas.
In addition, we developed software for data analysis, which can be
very useful tool for testing laboratories or competent authorities to
conduct statistical analysis for air quality monitoring. The established
techniques also help to promote the cooperation between the gas
metrology group in National Measurement Laboratory (NML) and
related quality assurance department in Environmental Protection
Administration (EPA), and which is beneficial for standard gas

promotion and popularization.
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P g Vit sl ol 3 B
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%5t
%21 p & CERI *7# #%2. APMP.QM-K111 R*% L $758 » w438 p 5 1000
umol/mol C3Hs/N2 » %42 B 724 2 7#B P & CERI *t » ¥ 3 5% CMS/ITRI ~
F74ci A*STAR 2 RINMIT ~ ENIM &2 p 4 NMU S R+ 1 ¥ =
104'34'01 Fohoo o R FVHEAT i FRLER AR = p ke CERI
S A
104.09.30
%81 p & NMIJ T8 742 APMP.QM-S2 "%t $Hi5 8 » 1L 35 p 5 0.2
mol/mol O2/Nz » £ B 35 A ##K P &~ NMIJ * » ¥ 3 & 3 CMS/ITRI ~ %
B NIMT % B et 2 84 54 0 2 Rt 2 247 z»ﬁ&zfﬁ%lﬁ&if%ﬁ fud
p A NMIJ -
RS ST
# TCQM/GAWG i A Dr. Jinseog Kim & i85 5 8 = % chkE 53 4
f;ff i A 2% ISO Guide 34 » ™ 2 1SO 17025 9 % % :n R b F3Eg1 i o
ANE i B AR K SO e 3R @ SRR EE S R B Y o
B RER LR (BIPM) i &2l £ (CMCs) FHRE » &
PAFDERFEELFEESR -
ISO Guide 34 ;2.3 # ¥l
A S A
(Refer to ILAC WP/ (fHRERFFE T RTR)
104.06.15-17 G12:2000, Appendix B)
A7l F ¥R & ¥ COinN; : (1.0 to 100) pmol/mol, U=(1.0 to 3.0) %

CO in N3 : (>0.1 to 100) mmol/mol, U=(0.2 to 1.0) %
COzin N3 : (100 to 1000) pmol/mol, U=(0.2 to 1.2) %
COzin Ny : (>1.0 to 160) mmol/mol, U=(0.1 to 0.8) %

CH4 in N2 : (100 to 1000) pmol/mol, U=(0.8 to 1.0) %
CH4 in N2 : (>1.0 to 100) mmol/mol, U=(0.1 to 0.8) %

CsHg in N, @ (0.1 to 50) mmol/mol, U~=(0.5 to 1.0) %

CF4in N @ (100 to 3000) pmol/mol, U;=(0.3 to 1.0) %

SF¢in N» ¢ (10 to 1000) pmol/mol, U=(0.5 to 1.5) %
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NO in Ns : (50 to 2000) umol/mol, U,=(0.8 to 2.0) %
SO, in N, : (50 to 2000) umol/mol, U=(0. to 1.5) %
0, in N : (1.0 to 10) umol/mol, U=(1.5 to 3.0) %
0, in N, : (1.0 to 10) mmol/mol, U=(0.5 to 1.5) %
0, in N, : (>10 to 250) mmol/mol, U,=(0.3 to 1.0) %
CHa in Air : (1.0 to 20) mmol/mol, U;=(0.3 to 0.8) %
1SO 17025 328 #
B2/ k31T
Y@ ‘ I B R FEER
i
KI1000 ARR Gk SEdE N AR 3 | (1to 100) mPa-s 0.04 mPa-s
AR | BRI ARA (>100 to 1000) mPa-s 0.9 mPa-s
3+ (% %5 (>1000 to 10000) mPa-s 9 mPa-s
07-3-81-0063 ) / (>10000 to 100000) mPa-s 97 mPa-s
M 4ER % D CANNON | (>100000 to 200000) mPa-s 2300 mPa-s
/83, S6, N10, S20, N35,
S60, N100, S 00, N350,
S600, N1000, S2000,
N4000, S8000, N15000,
S30000, N62000
K14000 F FLF ®IER £ R 5 % | CO: (1000 to 10000) pmol/mol 9 umol/mol
CO, CO,, kR AZE —F 40K | CO: (>10000 to 200000) pmol/mol 90 pumol/mol
CH.4, CsHs, 17k EFEF A G E R E | CO2: (1000 to 10000) pmol/mol 12 pmol/mol
O:(F 24 | (= =355 CO»: (>10000 to 300000) umol/mol 120 pmol/mol
1) 07-3-91-0035) / CHa4: (1000 to 10000) pmol/mol 8 pmol/mol
2% 5 48 : NMIs/CO, | CHa: (>10000 to 100000) pmol/mol 80 pmol/mol
CO3,, CH4, CsHg, O3 CsHs: (1000 to 10000) pumol/mol 6 pmol/mol
C;Hsg: (>10000 to 50000) umol/mol 60 pmol/mol
0O2: (1000 to 10000) umol/mol 12 pmol/mol
O: (>10000 to 250000) umol/mol 120 pmol/mol
K14000 FFLF WA £k | CO: (10 to 1000) pmol/mol 0.08 umol/mol
CO, CO», ERREAE —F 484 | CO2 (100 to 1000) pmol/moll 1.1 umol/mol
CHa4, CsHg, | 17 k45 e LG43 i B | CHa: (100 to 1000) pmol/mol 0.9 umol/mol

(F ¥ 5 1)

\?‘?(o = ‘zﬁ,,%{ :
07-3-A3-0079) /
£ 5 4 NMIs/ CO,
CO,, CHy, C3Hg

C3Hs: (100 to 1000) pmol/mol

1.0 pmol/mol

K14000

FALFRER TR KA

NO/N2: (50 to 2000) pmol/mol

0.89 umol/mol
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NO, SO; JE R R AR F — i fh k| SO2/N2: (50 to 2000) pmol/mol 0.82 pmol/mol
(F %4 1) | #Z2 (2 2%y
07-3-A3-0205) /
1% 5 48 © NMIs / NO,
SO,
K14000 fRapR & F kR %% | 137 pmol/mol 1.7 pmol/mol
C,HsOH AR (% E e 301 pmol/mol 3.2 pmol/mol
(% 24 1) | 07-3-A2-0120)/ 547 pmol/mol 4.3 pumol/mol
L8 0 NMIs/
C;HsOH
K14000 FFLF WMABEFE &R | CONa: (1 to 100) pmol/mol 0.5 %
CO, CO,, & § ER%#EALR —4= | CO/Ny: (> 0.1 to 100) mmol/mol 0.2 %
CHy4, CsHs, | £ (2 2 %5 CO2/N3: (100 to 1000) pmol/mol 0.2 %
CFy4, SFs, 07-3-A3-0179) / CO2/Nz: (> 1 to 160) mmol/mol 0.1 %
NO, SO,, & F 4 NMIs/ CO, | CH4/Na: (100 to 1000) pmol/mol 0.2 %
0, CO,, CH4, C3Hs, CF4, CH4/N2: (> 1 to 100) mmol/mol 0.1 %
(# <4 %) | SFs, NO, SO2, O C3Hs/N» (0.1 to 50) mmol/mol 0.5%
CF4/N2: (100 to 3000) pmol/mol 0.3%
SF¢/N»: (10 to 1000) pmol/mol 0.5%
NO/N»:(50 to 2000) pmol/mol 0.8 %
SO»/Na: (50 to 2000) umol/mol 0.5%
02/N3: (1 to 10) pmol/mol 1.5%
02/N2: (1 to 10) mmol/mol 0.5%
02/N2: (> 10 to 250) mmol/mol 0.3%
CHy/air: (1 to 20) mmol/mol 0.3%

KI14000
£x xRy

(F #L4 1)

TG A SRR KD AR
B(% i s
07-3-A1-0028) /

B® T INMIs/ & =

xR

CHa: (0.1 to 95) cmol/mol

C:Hg: (0.1 to 10) cmol/mol

CsHs: (0.1 to 10) cmol/mol
1s0-C4Hi0: (0.01 to 1.0) cmol/mol
n-C4Hjo: (0.01 to 1.0) cmol/mol
neo-CsHjz: (0.01 to 0.2) cmol/mol

1s0-CsHj2: (0.01 to 0.3) cmol/mol
n-CsHj2: (0.01 to 0.3) cmol/mol

n-CeHi4: (0.01 to 0.1) cmol/mol

N2: (0.01 to 50) cmol/mol

0.18 cmol/mol
0.017 cmol/mol
0.012 cmol/mol
0.0012 cmol/mol
0.0012 cmol/mol
0.00013
cmol/mol
0.0005 cmol/mol
0.0006 cmol/mol
0.00031
cmol/mol

0.0038 cmol/mol
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CO2: (0.01 to 20) cmol/mol

0.008 cmol/mol

KI6000 % FHE R kS ME R | CO:(0.0to0.1) mol/mol 2 umol/mol
B | XAREERE(R 2% COs: (0 to 1) mol/mol 6 umol/mol
BIE 72| B0 07-3-91-0072) / CHa4: (0.00 to 0.05) mol/mol ((0 to 100) | 59 umol/mol (0.1
1 B8R | =% 5 %8 - NMIs/CO, | %LEL) %LEL)
B~ ¥ ¥ | CO,, CHy, CsHg CsHs: (0.00 to 0.02) mol/mol ((0 to 26 umol/mol (0.1
1 ETESR 100) %LEL) %LEL)
E.-§
BRI R
IEE R L
RES-F
v B R R
KI6000 5 | # % 8pl 5 55 44 7 | (0to 100) % 0.5%
RA i E B ALK (2
(CO, CO,, | B & 07-3-91-0070) /
CHa, C3Hg) | 1% 5 42 : NMIs/ CO,
CO., CH4, C3Hg
KI6000 # FHERFRELERDT | CO/Na:(0to 100) % @ (50 to 500) 0.03 %
WERFR | 2B —F 4474 47 &% | umol/mol
%y (= %5 CO/Naz: (0 to 100) % @ (1 to 100) 0.02 %
07-3-A3-0185) / pumol/mol
1% 5 8 1 NMIs/CO, | CHy/air: (0 to 100) % @ (1000 to 0.15%
CO,, CH4 20000) pmol/mol
KI6000 5 A A2 kR | (0to 1200) pmol/mol 3 pmol/mol
BER AT | T AR (% e
EX ] 07-3-A3-0197) /
(C;HsOH) | 1528 § &% : NMIs/
C,HsOH
KI7000 # FHE R kHF TR | CO:(0.0to0.1) mol/mol 2 umol/mol
WAk | RERIEE(R 2% CO3: (0 to 1) mol/mol 6 pmol/mol
PR E A~ | 5Lt 07-3-91-0072) / CHa: (0.00 to 0.05) mol/mol ((0 to 100) | 59 umol/mol (0.1
1 & 1% 5 4 NMIs/CO, | %LEL) %LEL)
CO,, CH4, CsHg CsHg: (0.00 to 0.02) mol/mol ((0 to 26 pmol/mol (0.1
100) %LEL) %LEL)
KI17000 # FHERFRELE KT | CO/Na: (0to 100) % @ (50 to 500) 0.03 %
WERMFR | 2/ —F 415447 & | umol/mol
%y (% & %5 CO/N: (0 to 100) % @ (1 to 100) 0.02 %
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07-3-A3-0185) / umol/mol
23 5 4 1 NMIs/CO, | CHa/air: (0 to 100) % @ (1000 to 0.15%
CO,, CH, 20000) pmol/mol
KI7000 # | 4 # A 2 2k B 2 | (0 to 1200) pmol/mol 3 umol/mol 1
WOER A4 | LALA (2 M5
* & 07-3-A3-0197) /
(C:HsOH) | 23 4 4 © NMIs/
C,HsOH
3L 1 KI4000 3338 5% 6] 2P M2 R FRY ZRARFF - B ARG
* FEZ R 4 o1 > Bl4e CO 1 (1000 to 10000) pmol/mol » =15 4k & # 2
AWHB AR L 09%  FHESF LI LTAE LT 0 #1000
umol/mol 3 9 umol/mol ; ¥+ 10000 umol/mol P] = 90 umol/mol > # p*
ERFEL BB A I TR S 09% Mt & i 4 ¥ H1SO
17025 323 o *P 3 R P PRAZPF » FR BT SR < h ) 2 A R
MFRFREERWREFLY S FFETREE WA I RTE
R M) B RET R AT e
FIp v
WEE R EL 5 ILC2015-KI01 > vt 5 B 5 100 umol/mol CO/Nz » 7/1 % i
104.11.01 [PL 4 > 831 e S4TSR FHFL 20012 5 10/l =3 Hi2 kR L %E

\\\Xr

1/l FERBEFEET T2 F%F ??%i?NMLiwﬁé%g—

®fE o

FP 3 E e B 2 B3R

PR g v SF 42 BBRE A & - 5
S0 TR R R BRI TR 2015 E (% 29 B)RAEA T £ E T

B¢ TRAVIHEEFIHIF L v REHIF AL T mF Wk
B BAREPNEE ) o P FARSHBEEY 26 07 pEiR ek
104.05.01 (REME8 4« BERm > F £ 235 T 9 I B4R L 2 2 BT
Frytde i3 FER R AR A A 2R L T2 BRI 5 AT g
BRREE oA BRI R REE Ry F L PR L T REENS
FETEREE g PR Fa 4 o
104.06.10 RS E#H~ 54
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(GAS2015) % 43 B~ » ~ W % " The Development of Trace Moisture
Measuring Technique in Taiwan and its industrial application ; 3 " Development
of Primary Reference Gas Mixtures for the Audit Requirements of Calibration
Gases used in Continuous Emission Monitoring System | = % ¥~ 1 & i *
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@GDr1EEHFHRERRESTFTAE103# K ° 27 ¢ 4£(50 1 2000)
rmol/mol SO inN2 &2 NOInN2 7 44 g #lEA%RFES T F (1 1
20) mmol/mol CH4 in No % 3 %4 4+ B A7 @ - 104 & & 2t 5 A5 I Hojiv i
Kooz 2 (10 2 250) mmol/mol 2. Oz in Ny % & %4 # H -
CO+COr+CsHy in No T 8 & 32 thipl3E i * 5 X A BB ST F 7 - 1
Z 10 pmol/mol 12 + HoSinNo B3 %4 4 F2 7 > #3v ;g £ &
RTFEZRRAEFHMELSRE LA, P 23R LHE -

e B Lo T

£ R R 4 4 B g ] ESE R T 5w
o 1. COinN; : (1 to 100) umol/mol 1.COinN; : (1.0t03.0) %
FAEOTEEFE ) corinN, - (100 to 1000) 2. CObinNs ¢ (0210 1.2) %
102 iR & 5 % ——}f%%? 72| pmol/mol T T o
K . . i - (L 0)9
At 3. O2in Nz : (1 to 10) umol/mol 3. 02inMNo £ (1.5103.0) %
1. NO in N2 (50 to 2000) pmol/mol|!- NO in Nz : (0.8 t0 2.0) %
FE)FEERE Y 50, N, ¢ (50 t0 2000) 2.50;in Nz (0.5t0 1.5) %
CHOL SR F
103 | & 5 MER&RE umol/mol 3. CHsin air : (0.3t00.8) %
5L 3. CHy in air : (1 to 20) mmol/mol
- - CRM
1. O2in Nz: (10 to 250) mmol/mol 1. 02inNa © (0.3 to 1.0) % N
2. corcorrCiHg in N =T

2.CO : (0.2t00.8) %
0, : (0.1t00.5) %
CsHs © (0.5 t0 1.0) %

3. HSinN2 - <5%

2V R B R

4’%1 WWEZFE 6. (5 to 40) mmol/mol ; CO,
104 |7 & 5 WEB&=E (50 to 160) mmol/mol ;

%4k CsHs : (100 to 1600) umol/mol

3. H>Sin N; - (10 to 100) pmol/mol

1. N20 in N : (100 to 1000)

I.NOinNz : 2%
(3% C'_)F. 2 umol/-mol 2 11'1 2:<2%
105 |7 & 7 48 '#‘}f%' o 2. VOC in N; : 1 pmol/mol 2.VOCinN; : £10%
% B 3. C,HsOH in N, : (82 to 137) 3. C;HsOHin N, : <5 %
pmol/mol
G ) AR ﬁ" 1.CH4 in Air: (1 to 20) mmol/mol G =
103 |y 2ot 2.CO; in Na: (50 to 5000) pmol/mol <39 .
ik 3.CO in Na: (1 to 100) pumol/mol
(47%@‘)%" HIERAF 11,50, in N, : (1 to 2000) pmol/mol 4 ®
% N\ A oo
104 1 XEZ 24K A ) NOin No: (1 to 2000) pmol/mol 5% R

%, 4L
’&_lj: /Ji LU
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1 102 # T BEREM(Z P B2 T %) #3‘5%7:{*?@%1"35&/»\%’?
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7 0 AT £/ F T RIHE WA E
8 102 o AR & AR AT JRE BN s FRY R EE
I:—/‘ 3 ,, 9 1 =3 ,{’ 7 _"_‘: A )
P P ’ RS
B
TR A i 78RRl
9 103 M 5s FREE TE BRI § g e e
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H JEE CRM z_ ]'ﬁa (mmol/mol) 'kfi(ﬂ))
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79(10-100) Guide 34 - HA 5 1(1)= & 12000 pmol/mol £ 10 umol/mol H,S
pmol/mol ISO 6142 % inNos QAp¥H L 2R 2% 3)FE/
H.,S in N, ISO 6143 i &4 10L/100 bar ; (4) PP ] E oo
e e 7 10-100 o 0 8/3-8/5 p &} WMESEL 13" APMP TCQM
 frEe il umol/mol GAWG Workshop #3t € & 443+ & = % &7 v g
GLR B H,S in N, 4~ > 4P % ¢ T Development of CO/CO»/C3Hg in
. ) N2 PRMs for Measuring Vehicle Exhaust
Rlitpee | CRM2fe Emissions | © (1 A Fudt &% : 07-5A-4-0130-01)
R ”@i: ,ﬁ.jw\ o © 44 HoSin N CRM 2 fie ] 1 1% » % el.ﬁiﬁ—g?r
AR ¥T 7 2 AEL WM SRR 0 % ke
) ’ d %%
FARSS0 1 930 5 s -
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;/; )f‘;j%* + = % (10-100) pmol/mol HS in No i -4 4+
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N .
o 2N 12/5 AP I H & gppq‘gzamﬁv@»g\ ' 4
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i FAE o
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= ’LLFI'}J KIM & 4 # Z37# % 70 d Dr. KIM :=#3F 2 #7332
218 FASIRAERTHN2Z CMCY 5P ¢ 2407 5

o3 E Ao % F CMC Y P*F!}JSIE. :

» (100 to 1000) umol/mol CO> in N2, U; = (0.2 to
1.2) %

» (100 to 1000) umol/mol CHg in Na, U; = (0.8 to
1.0) %

» (1 to 100) mmol/mol CHs4 in N2, U; = (0.2 to 0.8)
%

» (10 to 250) mmol/mol Oz in N2, U, = (0.5 to 1.0)
%

» (1 to20) mmol/mol CHy in air, U, = (0.3 to 0.8)
%
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BRI PTER 2 - LFFRe REARE ) BFER BRSO
i o B ’5 FM*““ T & 5400 A 5% % DEHP 3 01k

07-3-A4-0188-01 )
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PLiE AL Lt
s1 00073 < 1.3 ppm
52 l 0.0084 < 1.3 ppm
53 0.0274 2 1.5 ppm
54 . KR K] Z 13 ppm
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Hi: L
ERE= AT E (L) A E | FELE

FERIFA EHRS (1) # ® i~ 8- &R pjies 58 7.66 7.10

(FIEAFF A AR
Q) 2E2EHF T ERES 5.24 5.12
7
(ATEA4EA D h )
12.90 12.22
s =L
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104 Fp3t | 7.66 | 5.24 0 0 0 413 | 7.77 | 0.79 | 0.21 0 12.90
F | 7.68 | 4.54 0 0 0 392 | 738 | 0.67 | 0.25 0 12.22

e B O llﬂl‘%%‘l,&éi’}ﬁ 0
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I FE &G | BFE% | AL | BB L%
(- )ik 2
LE s 35334  77.61% 35,334 77.61%
(DE#&FT 16,243|  35.68% 16,243 35.68%
Q)F = 3,935 8.64% 3,935 8.64%
O ERE-X - 15,156  33.29% 15,156 33.29%
2.2 % 196 0.43% 196 0.43%
K 35,530]  78.04% 35,530 78.04%
EHF A0
1.2 ¥
2.5 RERE XA
3R A 10,000  21.96% 10,000 21.96%
4. FEE A
5.8 & A
6.727 K %
7.8 1)
FALD 10,000  21.96% 10,000 21.96%
&3+ 45,530 100.00% 45,530,  100.00%
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Ko QTR PR TE 3 EE) o3t s % S L - BRETYE
o EBEELRES 0 PP 12 Rt E RS U ERE B

B o5 FRES 0 "EAEE 255 S 5 5300.00 ng/min > & &4 7
FE TR 5 6.93 ng/min -

AR R A2 A TR TR A B L d RRE R
BH T TR MR SRR BN AP ERD S

Bt g PEEERE RS A RE B E AR T o R 27
FERR KRS TSI R 2 A R R AR R LAFER A A
o A4 lppm P fpz e 2 ek 5 1111l ml/min; @ 24 11 ppm 7

fEz in 2R3 TR & 1.020 ml/min °

4 ‘(H‘ ;\‘ '/n‘ E ‘: LT ,1 ’}'ﬂ

MFCI ‘ MFC2 MFC3

250, 250
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100 /l

2000 4000 6000 8000 50 100 150 200 250

HEAM A / mL min! HHAFE A / mL min? FAEAFEE / mL min!
¥ =0.90551015 x - 24.06212594 ¥ =0.97728333 %+ 1.41799999 ¥ =0.97631667x + 0.08558331
R2=0.99987516 R*=0.99999158 R*=0.99999725
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G F 2 87T R P E.51 % JUPAC Table of Atomic
Welghts[1 Mo pEs 2 2 43§ 5 30.026 g/mol 0 - TR L
0.00047 g/mol -

DA ARE AR R A 2 pRlh S B R R R
B (T=27315K>P=101325kPa) T2 X B4+ * Vyu=ZRT/P & 7 >
He Z iREGHE RZFMFHR-TCER) 2P (R4 ) J LEak
a7 FEER R 5 8.314 J/mol K- 4p ¥+ 7 ﬁi}iﬁ%é;}%[l—ﬂ; 1.8x 106>
FOF 2R Ay NIST et B 5 0.9995434> @ Ap 72 /e 2k 5 15x
10 e B > § § 2 Vi 2 Vi k2 7 FE 2R A 5] 3 22,4037 L/mol r 0.0003
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¥4 280 g (Fr A t 1.020 mL/min | -0.0332 | 0.03390 mL/min | 500
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L2 R & U 0.073 umol/mol
EFE LT TR Ut 0.7%
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HO-[HCHO],-H — n HCHO + H20 (n=8~100)
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TEEFMER S D &R FE R

2 \
fed TomEf MER D EHREHMN ) ¥ ERP MR ki 2iRl%
nk iRz A XT R BB 103 & B B4R~ FELE 2 ok
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214 22 B LA ERF AL TERIEYE Bl - P o AEE
%% ISO 6145-8:2005(E) "> i * g4z & L 2 2 7 Ik & chiic £ Jw‘rw ’
EER S IR R T %@%(M?ﬁﬁﬁ)‘M&&% E
FHELTEEL R (BB FIREE éﬂ*)ﬁ?%ﬁﬂfﬁiﬁwﬁﬂi
F AR (RIREIRT TR 0 Cavity ng—Down Spectroscopy, CRDS ;
& B PH&RTE 20 ppb)

P A AKERF AL EERIREANKA



AERE P A NMI BRAEEEFT 3972 8 2 M K F RaBgir
PR AR RS NI CRDS 21 p A NMI 27 RKE T35 %
YA 2o B] L - orm oNMIJ MR K F R BB k52 s g v B ik 3k SO
6145-8:2005(E) > 2 ¥4, (Diffusion Cell) A4Fz g B ~ B4 T &4 F 2
ERGVRF > BICHBH T EERIZBFX T T SHEEFT T LR
BIHDE R A ERF AL R Bt L B kR kil
ARl R RS LB R RFRRTAME T2 R
T oG ReiRE Rp n T2 R RARFF L 12ppb 2 1.4 ppm -

;g 1000 y:0.1226£208;9-919.31157
=
2
-
:
0 200 40;;[[\]#6;0@ (pp:)DO 1000 1200
ML= :p A NMIJBREEMT T NE2 CRDS I 2 5%

Electronic
balance —

[
m‘___ Electromagnet

| Magnet

7

Paosition sensor

Controller

(X Y]

>

Trace moisture
in gas

Dry gas (N} \

Diffusion cell

W= AR R REARE L (EFR )T L W[L1-8]
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103 E)i“,éf
% 50) ppm H2O in N> # ¥
20155%&#&&@;&5[1-910 AERAEHAEE A2 28 1 ppm2 HO in
N 852 FRRARTE > PRLFEIAT R RAS 7 5T HRE 22 4RE7
FETRCTREAPZEE I RIRAEERE R ZEETI RTA > 7

. + o g =
‘5"?1;%'&\"'2\' ek B

ﬁﬁ$$§i?ﬁﬂ%ﬁﬁ%éﬁ’ﬁ§iml
s A

4 FERRIBMAPMAT T S % F L35 & GAS

23 11ppmHOINN: % FE T B B %
FHREE SD.
5% (nmol/mol) |(nmol/mol) Rl (o)
20150311 998 42 0.4
20150312 993 2.9 0.3
20150313 1032 43 0.4
Average 1008
AFE 3T
BREMZARERETE 8 nmol/mol Uk
IR AR ERAEEE 0.19 nmol/mol SD/n”0.5
ARASEM 2 ABERERE 1126 | nmol/mol | (max(Ci)-min(Ci))/(2%370.5)
o RAEE R 14 nmol/mol
% 2 B (k) 2
BAFRFERE 28 nmol/mol
AR IR AR LA 2.8 %

/AR AR F RS ATE R R AT HL UL g;‘ R AR
R R FELRPRFMELG 2 R IOE 4 S PR K
( Diffusion Coefficient) #x% » & B K F 2 ZFEF > il kL%
BiFET o EY A RLPIRFMETRALARRRZ K A Ak F ik
BRERZ 6 o v prlHE R 2 f flle 2 g R F UBLhR R )
MO TIELZ R T L ERIPIRT R VR RORFRAR B M2 ik
PpowPwd BB RF BRPREN T o220 FHAREA LR JF]‘
BEHE O RBRINVEHDERIRE R I FREEFABEE > £H R
SEET D AEVRF ER o

/:

WAAFETE D

PANMIUREEREFT T8R4 TEF L Ar~ 022 He pri\ﬁf
'E J\J:F‘ 4},%'%*1@‘-%” »*L»’E]B“b?bt)\' Arlfai/n %“’#BF&?«?]?‘W
T 2 % T 83 £ 3 GAS 2015 #7312 o A2t 430 104 & B 77 B i
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7 HoO in Ar #2 HoO in O, & 38 85 fk 3%k B e ez, 5 (2 p13R > 4r A 4 o

kF ERFF S (01 2 50) ppm > X J* SRR T F ORI H R TR R
o d B SR SRR R VRTAALERFRIZ LS -

E S 2/9|Q1/(L/min) |Q2/(L/min) | Q3/(L/min) |Q4/(L/min) | 5 F& /hr |- 34 78 & /ppb
1 19.90 19.76 20.00 19.70 2 121
2 11.72 10.70 13.30 13.84 2 433
3 7.91 6.30 8.00 9.15 2 8967
4 5.00 2.82 4.00 5.60 2 4301
5 2.95 1.00 2.10 3.50 2 9788
6 0.65 0.00 0.50 0.65 2 51617

HIRERARAFIHZ EANLERFEPHRE

100 ppb to 50 ppm H,0 in Ar

60000 -

§

§

50000 -

g

AR (ppb)
g

ey
8
8

KA ASE (ppb)
g
8
g

0
1200 1312 1424 1536 1648 1800 1912
B§HY

20000 -
10000 - i i

12:00 14:24 16:48 19:12 21:36 0:00
BRFf

WLte i HOINAr# G55 kR 2 2 A4 F

E S £/8|Q1/(L/min) | Q2/(L/min) | Q3/(L/min) | Q4/(L/min) | 85 F4 /hr| - 34 /& & /ppb
1 19.61 19.60 20.00 19.50 2 236
2 11.70 10.80 13.30 13.50 2 483
3 7.94 7.30 8.92 8.82 2 881
4 5.63 3.80 5.00 6.03 2 4534
5 2.94 1.15 2.10 3.02 2 10288
6 0.73 0.00 0.85 0.73 2 48979

HRERREAFIEZERERITETHRE
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100 ppb to 50 ppm H,0 in O,

60000 -
I 1000 -
o
50000 - § 800 -
600 -
£
= 40000 2 400 -
-3 .
2 ¥ 200 -
%3mm 0
2 00:36 03:36 06:36
¥ 20000 B RS
10000 - ﬁ r
| ]
0 1 : | :
9:36 00:36 03:36 06:36 09:36 12:36

BFf

WL7 :HOINO &V kAR A2 ABS W

“ﬂ’éﬁﬁﬂﬁgﬂﬁﬁ$§éi%§ﬂ%ﬁﬁﬁ@ﬂﬁ’m43
B A EBT Al doBl L S Arr 0 AR 0 LabView #iidd i (7
BER o VEESMERFAZET ORI B LN TS ot 11 =
(Mass Flow Controller, MFC) z_/n & » I %
B gttt JIF AR T pEBAREAEL LER
EBEE R RS ST RIS RGEPRIAPE > AR RT AR R FERB RS
%&%mﬂﬁwf o B id ’?E%@?iﬂﬁéﬁﬁﬂﬁﬁaﬁ’ﬁ%ﬁ
REFRATOE  RELAPEHREL 2 Y
¥R “*5@‘*%@?] JELE Sl

-

W

o =E F ;'_ =
Bl LE E
= == - |
()3 & &K RREHFABME S Q28 BB R E (3)#s R A RURBE A& IR

(S)$HE o #7 (4)7K SR Bp B B 4 92 2.5

WLt kg kFA2EFEREEp B EaS

MERFELEAASEPRPILE 2 PR 5 ppblR R F 5k i 4
4 gp o T & ERY0.1 2 50) ppm H2O in N2 ~ (0.1 3 50) ppm
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HOin Ar 2 (0.1 2 50) ppm H2Oin O > @ 44+ 2 4 1 ppm H,0 in Ny & {7
BRFEG APHB LI IR 28% B ERH PR

BT R R P R Y 2 S A R R B ARk
FPEPERAARLIZBEF M AT U kF 7 E2R - 259 %
Bt F H]deT & HEp

A REAERERF TR ARSI HEBERZIKE L T RGY
e g2 CRDS eh8 B & o "g FiEmI P A NMI BRI
F2E ARG REEE LA EAERTGELTZ R RIERY PRES

SEREREM | @RETA REM

_ (ppm) (ppm) (ppm)

[ Aruntsane iaGixks H,0: 10.020 H,0: 9.990 -0.030

oA H,O: 4.931 H,0: 4.743 -0.188

F b n H,0: 1.220 H,0: 1.249 0.029
HAREAREARINRL T H,0: 0.554 H,0: 0.648 0.094
~_ ‘i“ D H,0: 0.182 H,0: 0.297 0.115

snr smeessrnen S REEAORBTERESAEEREMA

B RR R F AT 2 BE S R

FOLERIFOIZ A R FORBBAS > BEF SRR
# 0 CO~SO"NOx E#cE F AT RERIZ ST ZRERKF DT F >
ERRERIFEFIRESATELS  RETRY 2R 5 f HORRET
MESNLI BT AR PN RPERE S > &L ERSE AL E S Bk
B (¥ ppm £5) kK F AL Hpr #0105 E R F 1 (FY LB ¥
HEWF TP IRT e g At E R RE o

-

-Enl«

BRARKF AL KA T L BRI - AT 0 ¢ 7 BN FRER
- R R R l%f,’f%i)%t’ﬂ}ll’* BB AR A WA F e ik e
£ i xR EE A L& % E (Controlled Evaporation Mixing, CEM) » J* % %
TRk G P T EJURFMIOIRE AR AEFRE KXY D BR
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¥

Bsfig kaefikEng B4 S4BT HERUI FIERZ KT o A
ﬁ*ﬂé"ﬁ AR ERT ARPM RS BEFSTERSE TR ER
HW 3§ & FTERREERERAE SRR TP E

]v

Fast evaporation

. Precursor only short period
Carrier of time at higher temperature
gas [l Well-suited for less stable

[ = | precursors
MFC

> Pressure and temperature in
piping are of no importance
Liquid
Source — Precursor dosing via liquid
flow controller
| LIQUI-FLOW ™ | Precursor in a container at

low temperature

WLt~ BERRKFALZEKATIAW
(2) #© HiFmIE p 3 EH R
Wipe T HERFRAEE AR E KL Aoy

APrFuF 103 ERTRER A FRHEAFREESAFRA R
R O EF RN EHE IR P OL 2 TY 1 ERR TR
SRz g o % 11 P2 R gL m Y Lo Ay iR e
FoeElz TR 54 hs § A 4R, UPL £ 25 ME £k
PRI R RS REERE S PERE - SR AR BT R LK
( Continuous Emission Monitoring System ) F o % §#8 <k & £ |- 45 ¥ i
HRETHAGFTAITEAIRE > 3 FERZRE P Ad AP
1 XA G R AR P AR A RE Y > SkE R BIEAE
ﬁ%@%ﬁ%@%&ﬁ%%ﬁﬁ%ﬁﬁ*lﬁﬁﬁﬁwﬁﬁ@%o

FpREBEEREFLTZ R P2 TAF ¥ F &R E 2 &
a%%@%z,aﬁ#435@,uﬁ@?$3—&ﬁ11 e F kR
BEY AT e 428 35 S0 20BFRFET Y T4
%iw%’ﬁ—%ﬁ—ﬁiiﬁkﬁﬁﬁ%ﬁﬁi%ﬁié19’&9
H 74 BEERHEEREARFSEREEARE 74 5o FIJRU AL
j@%?m4ﬁﬁéﬁﬁ¢wHHW?’%%JKWM57NWIM’%??ﬁ
E2FAFMERAREUXEZSFENNOINN2Z SO2in Ny iR & F f8 A

e 22(1 1 2000) ppm SO, in N> 22 NO in Ny ik & & fi fie il 46 £ 51

:m_hL =
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F2oodeeriE @2 1AREFF W Y FRAERAN ISR R
R RE (RERBFFIERAF) ~RUNPERELFRERE 7R

SRR R T AR KA T REF AT o ATEA A S A A
e H oA AR RARZHREFAFH O E2RARER  RAF
% (50 2 2000) ppm - x%’#wm kR E Rk (CO3) ¥

kg iz 2 ER - HFRIF R BERY
B 2 2ﬁzf%fﬁz;ﬁg@ﬁm%@ﬂ Vi3 315 SO, ~ -

=ik BF S A2 0 NO A » = =i fF 2 4238 (4 3% FTIR $43° NO st
PERT R FmpRALERFR 1" REPE2 54 LFEEFH
# o E S S & # i o0 Curve Fitting | “ 5 (R?7 i£ 0.9999 14

) FHEY AME b2 R? #0.992 - %% US EPA/600/R-12/531[!-18]
v RN E o REIE (7T A ATIUELE ) Sk MR E RS
SRR F R G RTRIFFETRER 0 FE Y ML F A 4T B
B RREZLARIR) VEIREF ARERAB ISR R
fRlE 2 50ppm T o PREBSHFRE ARG MEZ REIR > §
e SO, PFiE4E# * FTIR ; ot NO BE# & * NO A 45 % o

“\#

h

=

c F o FARGEFMERAFREL RFLARES » R EAREFE
B3EE > Nom & A99999%11 BWHAREFE F LR EF Mg
BAdr 4=t #$B4 s T 0w (v F iz A4 5 RAR S
% (50 2 2000) ppm > & 45 i A24e Bl 4 #Tn o § kR F R 4T
50 ppm > A 7 ARACR] = L AT o
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& Az EH ¥ REIRE

1R AN ARRAS B AT
iE & RIS IE P
535 AL (COH (h = Ao 50999
¥ 35 R84 (C)#%
CO3 % #2231
AL B ‘ : R AR

| SOE : Co:ﬂol"’lolibol

NO: C01301A201+b01A01+C01
U&L. }'-E 6}- ‘?‘ (x z)

| E'H)L.EF—’L‘K#:&* BER
so : C=ad by,
e AT B4R NO : CD::AEBﬁbAB#C

Za ’\;ﬂﬁ})il: i?ﬁ'i&'ﬁ'i >

(A i) % < 0.01
e RN RIFE 8 BB H A
) . A s %”ﬁg
G LAAMARRERE SO, : C=ad;+b
C,: # R AR RS R

C: BERMAR |
4 B EEREARZ SHARAE BN — AR AR | 222 5 Bkt s

C R SRR AL AT IR ABEEIATAGLTR | RAEBAH0S% UK -
gW%%ﬁ\$ e RN
,;._]_ H‘" B F&(ﬁ%ﬁ ?
(x= Ci/cs)
'

80
= a0
0

0 40 80
'

X;

W4 : i Rl sRinem CERFRFE (50 2 2000) ppm)
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X RERBRE R

W =

P ¥E A (C)#E
BAHFER B . .
= 1% B 7 B AR 4R
| AR T 1 B
WEIE R R(X) (Co=ad,+b)
| e
FEHEMEEL
A ; _ BMEHER
lﬁﬁ—‘ A 2R ) _4.0078 r2>§0_999
n aﬂa-ﬂ)t; A P
A
() R AT B8 1
@E.ﬁ-l %oﬁﬁ
i (C~ad;+b)
CirEAmARER |
C,: BRMAmAREE N — HRAZ AR R
C.: BERARERE ABEBAT A o ZH 5
A B EEREARZ SRR R
A, R MALARE oI A

38| 2 AR B IR A4
WEIBAANS% LA o

HETHRHEET R
(x=Ci/Cy)

Lo REHFEE RS FAER CERAFRE Q2 50) ppm)

Rapter 425 2 ZRIZ A2 917 Sl 2R TR KRR ¢ 2
1) #lpe@RefMERZEREZ mTA  UC):2) BIEF % (Span Gas)
2 kB AFFETR > UC) 5 & 3) AR BB TR 0 US,,) -
AAKRAHALIED 2 RE S N ERP AT
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1) plRe i MERZEET TR > uC)

¥ US EPA/600/R-12/5311-181 5038 » iR B2 gt (77 Ao 7305 E )
G Y RETERIS R ORE ) LR FARRIF TR TR o Ak
aﬁﬁﬁﬁi¢}»€ﬂ%ﬁa§?ﬂ A st a0 % §
AL B fF 47 7 FETSEE > I ARG o A AT Z 3 GF A AT
2 (Cana=aX?+bX+c) 2R S0ppm "+ NOInN2 kA& A58 2 §
ﬂﬂﬁkﬁﬂm;ﬁwﬁﬁﬁwﬁﬁ&(Qm=ﬂ+b)¢5%§ﬁmml
MTFNOINN2ME SO,in N kRS FTEHER A LT RITR - VLA

0 ,\ _ -
'?—"‘L—f-r A

2= CRRERPFLREIEIRFTE A

< b & 1 e i kR B e Wit £ F Wk R 2
A t‘r,:,\,,g,\ E B S ’I-«— ‘\4 ;
50 1 2000 | wic)=|2E L1, WAL T (e, )
n-2\ym n ZX‘K
SO,inN, | FTIR | - = jF a——
1250 €)= fQZJ; % E;“_A’
- A-A
2
FTIR =i fFE | 50 12000 uz(Ci'):[ e\/:]+x}(xTx)‘;jJ +(u, (h)xC, )
NO mN2 —
S L
NO,., L :'KQE]TT 1 150 uc,)= SE i+l+ AL AO:
lja n_2 m n A _A0

2) BeEEF ® (SpanGas) 2 ERH A2 FETAR » uC)
BIEF MEE I AT Y R ROk RRDE AHRERET Y
HA AR Uk s E RS k@

u(cs>=%

ARREHELEEF IR UGS,
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AR P T ] PP PSS T BEFZ e 2k EA
Rend e~ B R 2 REASL PRPE « AT RV ERE -
R GRS CIE - el P CERNE I i e Ay 8 W 13
max( X;) —min(X; )

243

AARFHERFBAELREI TR Y 2FRE LR RAEEFIER
F%E TFE23RAEFHERKZE L (C8) | ~FHRRSE
PEFL IR ( Dutch National Metrology Institute, VSL) % & R K Nﬂ
# 7 Fx (National Physical Laboratory, NPL ) #72 & %% 4= & »
B o g £ B EPA/600/R-12/53 101814430 2 #‘r R | a‘% 2
Bzo & R EH N SIRIFER B MEBER T EAFRRE 0 RRINELTIE
SR A FE TR B BRI EL T 0 E vl & JE ) 3 0.01 0 ptofh ok BL4
HEFERSETE2 UWEFIR TRl +- B+t 2F-+=

’:'J-f-ﬂ-‘ o

Uu(Sy,) =

EPA/600/R-12/531

0.8 -

06 -

UCL = 35,
04 -

02 -

[ | [ |
0.0 =

2015/6/25 2015/7/5 2015/7/15 2015/7/25 2015/8/4
Date

W= L- :SOyin Ny £l 5 55 M
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Iy

EPA/GO0/R-12/531
10 ©  memmmmmmmmeemmmma--
UCL =35,
0.8 -
0.6 -
0.4 - -
[
0.2 -
0.0 : : ; =
2015/5/6 2015/5/8 2015/510  2015/5/12  2015/514  2015/5/16

Date

-2 PNOINN2 B A Sug 410 (&2 Fart LK)
1.2
EPA/600/R-12/531
104 = = e e e e e e e ==
0.8
0.6 - UCL =38,
0.4
02 | u [ ]
|
0.0 T T
2015/7/14 2015/7/15 2015/7/16 2015/7/17
Date
W=z NOINN2 &R % %E#IH (NOAHT&KR)
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FAEM P > 2% ISOGUMIIH 72 s 2 R 356k o k52 ™
FFEER G bR TR EEEFF 2R 0 B 95 % i iR E
ot ,fi Y2 PR G2 i ;‘%_41 2 NPT 7}5}”‘]‘;}% DAFEETE B 5 % N

2N ERERFFLFREI RIATE S
Faga s | REEAER | ARALF | R

(ppm) (%) Bl r A (%)
NO : (50 £ 2000) 0.26
NO in N 0% 100
’ (I z 50) - 0.11
SO : (50 & 2000) 0.13
SO, in N 0% 100
’ ’ (1 2 50) - 0.048
.r§ )3 }@EH /&Eﬁﬁ“@l"%ﬁ/? ;}i/{{i’/‘r"w
@*fﬁ'ﬁkﬁﬁﬁ%ﬁ AR ERD A P R TR
A F MERPAFEN 23 ENEF B MLV ERPRAEER

VEE O - e N - T A EP L ERA WARE § IR A S
HoLEHMAF LSRN EPF RIS RHPER AL - 0 L B
EFHASEHTRP RBE ST J,;?S J‘"r%“‘““ Bl 88 &Axd]w L 4y
W E2F AR FH 2 goipl (U2 R LA RP T CEL
LR s > VORI T NIRRT Lo AR WAL §F 2K % (Local Scrubber,
L/S) Z P L ERR L&Y W2 WAk § a7 % > B F RJIR G 4
%ﬂﬁ%%iﬁﬁﬁ%&mm$%%’ﬁ AR FEEY = L H R

PRI E S B F R ME AN ERARU S ERIBS RPN @
R R E R - o

S
‘!

104 & g 4] * & = E# i~ &= k3K (Fourier Transform Infrared
Spectroscopy, FTIR ) 2 v {& 41 %"f 3 % (Quadrupole Mass Spectrometer,
QMS) & = & %@@J@w\ ¥ 2 QWAeg Mo dez i3 (HCL) ~3 § (H2) -~
F5% (Ch) 24 5 (Fp) % 5k R @y §p ! 2240000, G

T LRACR S e 2 H LT T e
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HCUNZI (472 + 15) ppm MFC controller FTIR

Bypass

Zero gas
10 slpm

N,
ey IECEY Sl
@_\ _| yTe |—. mixer

| 100.0 |[30.0 |[30.0 |30.0 |
10 e z@.s@. 4@.

purge

: Three-way valve

: Ball valve

o[
M=
|
|
|
|
|
o’

: Needle valve

: Check valve
: Pressure gauge Pump
vent

W=--Le :HCIERER AT IW

@A X X Bl

ball valve vent

sample in ]>|_< : needle valve
O-ESM ST : three-way valve
F?

pressure gauge
filter |

e g

il

pump

H

MFCA [MFC B capillary
Reference gas —
© | oMsS 5
[ 300 |[ 100 ][ 100 ][ 300 ] 100 SoLL
106 206 306 4O @ m. . ==l

MFC controller

W=-=17 :Ho~Chz REREBR AATAR

HCl kR # il £ R F = (1 £ 100) ppm» £ 2 2 & R
o7 kAR ERAEERFRLZO0515) %> E22kE
BAc@)Z L= 0 5 Chik A ® i fe ez £ 14 B 5 (1000 2 9000) ppm
F 22 g SRR T R R AR e W R B (500 2 2000)
ppm > 22 R E AR S L4 ATom o 2F 2 b AR EERF 1T D X E R

=

\nd
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T RARE FORJER G AT SRE 0 T BRI S i
x %ﬁ?ﬁ“@iﬁiﬁ%{%, S R
HCLR B #y i
70
60 y=0.60729x-0.82522
R2=0.99997
50
§ 40
="
2 30
20
10
0
0 20 40 60 80 100 120
HCI R & (ppm)
WMo+t tHCIInNER® Gl E R
H R B8t g
2.00E-01 -
v =0.03537x + 0.01011
1.60E-01 - R2=0.99998
%‘ 1.20E-01 -
§§ 8.00E-02 -
4.00E-02 -
0.00E+00 : ‘
0 1 2 3 4 5 6
H,i8 & (%)
- g . H > » A - 2
W= L= tHinN: kRS EREKBESR
CLEESHERE
5.00E+01 -
y=0.0051x- 0.8015
4.00E+01 - R?=0.9994
t;5‘3400501 »
®
= 2.00E+01
1.00E+01 -
0.00E+00 : : .‘ i ‘
0 2000 4000 6000 8000 10000
Cl, 3% & (ppm)

W=+t~ :ChinN kR ERAUKBESR
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10998 1 3.5 ]
1.60E-01
y =0.0001x - 0.0095
2 =

1.20E-01 - R?=0.9961
#
ﬂ: 8.00E-02
]
w®

4.00E-02 -

0.00E+00 T T

0 500 1000 1500 2000 2500
F,i& & (ppm)

WMo t4 - RinNEkRFERAKBER

Bk § AIER & raF Bk iR kST A BlAc B = L oo o L/S $h
A2k F LI 3 “T st % (Destruction or Removal Efficiency, DRE) » 3+ &
S 2o (12610 5
DRE =1— (Mou / Min)

% Tin = Tou & Pin = Pout

] DRE=1—=[ (Cout X Qout) / (Cin X Qin) ]
H ¢

Min: %- 8k f . LSiEr enfFRmd (£)
Mou: 3 - A2k § LS e apnfdms (£)
Tin 1 L/S i& v shenf 414 $HE &

Tou : L/S I} v s e i 888 $HE B

Pin : L/SiE v s eng H80G R 4

Pou : L/S ) v =4 e i 4808 ¥R 4

Cint %= Sl § £ L/SiEr shentlft ki

Cou: B - WATE § t L/S 21 v =4 ekl ik A
Qn:L/SiEr =g MugHm~F (£)

Qou : L/S v zheng WA F (£)
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I [ [ [

| Pump ‘ | Pump l ‘ Pump | [ Pump |

Exhaust

| FTIR1| | ams | |[FTR2| | NMHC |

Chamber —|

Natural gas CDA

W=+t SAER § AR § kT LW

ABEAT S E R PTE 2 22 W RRUF A& 4 ATT 0k et

S e D X AR R AR AT # RSk R
Wl 2 dZra a7l ML AR R F ST F TS e

R RFR

24 B F BREFRERER D ERER

$ R i 1 Rl (ppm)
# i@ (HCD) FTIR 0.5

i F (H) QMS 10

F# § (Cl) QMS 3

& § (F2) QMS 2
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2. BBRFAFANSREFMI A pdw
(1)104 = g it B ReL8: (REE R AR 8 G1)
BEF s i 8P hhE s MG EREFL AR & F WRA L
561\7.1—.~;F %E,};}i“‘"ﬂﬁ,\rg R e ik iEA q‘-Fle'L o PR p’ﬁdﬁi
EWP\ ;}i,{ﬁr,ﬁ ‘guﬁgg Lg]lt = ﬁ?»’l‘.ﬁ’s R ]g]xﬁsph f]- é/ ',"”— iﬁﬁ_}%’%ﬁufli
AT BPRFRZRMEE M o pheh s AR A FEIRZ 18 0 A R A X R
j’z.-ﬂlji\lﬂl];f” 2R s R g “F 5 A 47&,:,,5 oL ,;rf—-ﬂkmi
5 T%BI’E]P\ d._rl'rl'—g /?J'L%m— i(r’:" o

MTHFAERTREFZFE VT -FP A FRES 5% U2 %R
BT FGE D BT LSRN B RA KIS ETH R RP o
Ll Rl SR o
AERE SHAMEAELH FoWAD A SR AT B
(Chemicals Evaluation and Research Institute, Japan, CERI) & $%¢
APMP.QM-K111 %+ %> v 38 B 5 1000 pmol/mol 5 = (Cng in
N2)o gode gt sft $HenB of Ay imeb o -5 0 o ﬂ%ﬂﬁ%ﬂ?fﬂ Tl
(National Institute of Metrology) ~ p # 3+ & £ & 4 £ ¢ . (National
Metrology Institute of Japan, NMIJ) ~ E] R 72+ £ 2 (National Institute of
Metrology Thailand, NIMT) ~ #74c 3 1_3«] 3+ £ ¢« (National Metrology
Centre/A*STAR, NMC/A*STAR) ~ 2 &1 7 & 8 * < (Center for
Measurement Standards, Industrial Technology Research Institute, CMS/ITRI)
S BRI BTE ot A i g FRlaRE R b T
FIL R RBREAS T BEFHE NI AT A 5 ik

BEFEFRGTR  RRKEATEE S E ATk L2 &L - 5T o
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%4 ¢ APMP.QM-K111 v- 12 & 45 2

F i Agilent GC-7890A
Wby W B 408 | Agilent ChemStation
B HP-PLOT/Q column (30 m x 0.53 mm, 40.0 pm)

FHYRER.

160°C isothermal

R

FID (Flame gases flowsair = 400 ml/min, H> = 40 ml/min)

I

250°C

$on 5w

He : 2 ml/min

b 47 e R 6.5 min
%L -  APMP.OM-K111 " 2 kRSB ALA 1785
Result Expanded Uncertainty
Component (umol/mol) (umol/mol) Coverage factor
CsHs 994.9 2.0 2

% -3 A d p A EEER S P o (National Metrology Institute of
Japan, NMIJ) 3 #5559 APMP.QM-S2 B®% 4 » 438 p %5 0.2 mol/mol %

F/EF (O2inNp)» fede gt 30 vt B 325 2 RH 20 345

2+ ¥ P2 (National Institute of Metrology Thailand, NIMT )£ 5 % 1 7= [ & i

# « (Center for Measurement Standards, Industrial Technology Research

Institute, CMS/ITRI) & 2 B & Ko A
FRflask®E 54 P TR %

Tl s de

BRI &R E
Gk B Bk d A 470 vt BB APMP.QM-KI111

7T 1Y E]

ARG 0 R F D nT AT 0 E A T AT il it (73 R
TITE o ERBREAITIERE AP R oA L oA L 2 AT o
%+ =  APMP.QM-S2 it ¥4t 445 2 2
F i Agilent GC-7890A
By w8 408 | Agilent ChemStation
B HP-molesieve (30 m x 0.53 mm x 0.25 pm)

R D

30°C isothermal

RS TCD (reference gas flow, He: 25 ml/min)
3 /?Jpp/.“'—)i 150°C

IR He: 5 ml/min

A 47 PE R 5 min

73

3 RRR




31= : APMP.OM-S2 i i kR ZRBEA TR %

Result Expanded Uncertainty
Component (cmol/mol) (cmol/mol) Coverage factor
O 20.327 0.012 2

i I R gt ik R s%@ Az A A B GC-TCD ™ 2
GC-FID kg2  $H 2 5 #39 eh§ §# A A 2ER - SREVHEERR
TOFTHREF § 5 (S AP =g ) ME BRI RREATE F
(473 ')ttt §H 2§ AP kR o VP A SR F AR R LT
B 7047 o

\\\?{r
o

- BRE - T - RE - 2T - BE - 2 - B E -

C-TCD 12 2 GC-FID % 17 {# | e73 m%i@::}fg PR AEE & Al i

C= " # i, 17 kR

Ci= ¥ixtvHizaitkRr

Cs= 9}%?}“—%% %ﬁ)&iﬁ

=R/ SRR F R g

ri= i’ﬁ ST RCyE S | E 'v%“?/fu"" 1=
Ri= % 1=t " ¥iz2nglid

Rs,i::’;" IENE S S S i

AITEE T T AFRREALT A RNERRE Y
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S5 S H SR MU B2 T30
=5 AL ¢ HARERL
si= % QS AT RERL

BIFZ v 588 582 R RF % F OB 2 A 4 47
Bhp s FwAyHd e o A RS FREVHEL ZER 0
¥Hap 2 ehg v o 50T = B FE £ Draft A~Draft B 2 Final Reporte
w%g&ﬁmﬁnmmAéggwgﬁ&ﬁwbﬁ%%’igi@%
forpsipie FHIRD 2 Bt T 3 #0 2 o Draft B
v]/ﬁwﬁﬁﬁwamW%?ﬂ’ﬁﬂ*%%w%%*%mw
Comparlson Reference Value, KCRV) £ % 427 > “f BET
Bobo B mEds e F R oDraft Bp 7 S5kt B ¢ (Consultatlve
Committees; CCs) % +%:€ i {5 1 = % Final Reports » ¥ 17 % > 2B o

B F SAe iY@ 4 49 8icdy B 9] Final Report & 91 » 3% F e X
EI-F > 3 {4 FPAERSTEE DREE P 2 Final Report
%imﬁﬂiinﬁw°HTﬁﬁﬁiﬁ&b%?i”%“%%ﬁi
3 Final Report —‘F'T AP > & B i P EURAMET.QM-S5/ 1166 : (10
to 50) mmol/mol CO, in N; ; APMP.QM-S4 : 2000 pmol/mol CO; in
N, ; APMP.QM-S7 : 2000 umol/mol CHy in Ny o #-F it fr & £ F'Z
WHBERZRNESE R AR - d BIY VU AE A B
PFREIL Y B L ARRTFHREOLSPFTEEFEER CEIRNES
ez p & o m APMP.QM-S4 : 2000 umol/mol CO, in N }* 438 p g
i%ﬁiﬁﬁﬁw%*’@ﬁ'ﬁwﬁéiﬁ BTN+ 22— ehfp

-

FHEL AR B BT AERY R (- RIS ) HRee
ﬁﬁﬁﬁ%%ﬁﬁwﬁﬁ*ﬁﬂm“ﬁmpwé%aErﬁgiW%
SIS T PV ER S EX- 10 LIS EEL LI 3 i

@@@%ﬁ%ﬁﬁ%’iam%ﬁmé@:%%%%@%’”%ﬁﬁ
BH1I¥pRARAQUABRTE -
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Degrees of Equivalence

0,18
012 1 EURO.QM-S5/ 1166
0,06 1
000 {—¥ E 3 * { ¥ ¥ ¥ ¥ {
2 006 |
£
2 012 |
= 018 1
o
0,24 1
-0.30
& & ¢ & “g«‘“ & .»‘v‘rl’ ‘9& o “@0 &
Participant &
APMP.QM-57
3 o® | |
£ .
E 10 | - )
g 1 '
% o 1 L ! 1 L] -
H | 1
3 0
t
E =20
30
umE NPU NIMT  NMC/A®STAR | CMS/ITRI KRISS NMISA
80
= 6o APMP.QM-54 |
E
_g 40
s 20
H
H
: 0o | l
5
-
< 20 l !
5
H
2 a0
¥
S g0
40
CMS/ITRI KRISS
Laboratory

Y T LI I

BEP B
d SRR RS M R R R ARAL 0 B T AR R
WERFR%K 2 I - KE P FET AR e F R g
gww’@w&?gﬁﬁﬁgﬁﬁyﬁgﬁﬁ%ﬁﬁ$’jﬁﬂ&ﬁﬁi
o 45 ISOMEC 17025 %45 5.9 & & @skfrii® &% 572 F@
FIHEY FARHREEHS N BRPRES S AFRERY v FER
FEEEREF R TR E NS BHREE TR T €
f BEFHRTLFAFMERREL A RS T T AFRPN 5 LR

AR LR R R F RPN R @& R L R
VAR AR Z L R ER R L ARA R RFER R
BEPRFE TRERFHE FRLBL G H R B ARE T
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CHRMFR RFY AL HREREA HE TR RERRES T 2
R ¢ KBRS F 2 TAF %3 - 5P %3 4
ARG MV HEErRFEEGREIRTEAVHEERLRES
¥7 0 FEUFE T BRERY o HEmIUER T o g o

— U1b A R R R B AR RSB ) SRR TE
(TLC2015-K101)

S
|

[ O R LR RTINS j
[ B RE 5% BCE b 3 84T R

[ REERTHLEAFEE L WERE ‘
[ S E B F AT LR E ¢ :
[ SmERERCHEBRIMERREFTEEIAZERE j

T - ]

)

HETRELELHIHER > DHFBERSE ]

mi—l—: ﬁ *ﬂ‘%&*ﬁ&] pé‘%lr’ ln ﬂ_m
A A REREH FALR P ARACT G
P ﬁF 2 B
104/5/1 ;g FAEBHTEREREFL
104/5/31 | 2R 2.4

104/7/1 o E X
104/8/31 FrlHEF B ERRESATTES R
104/11/1 | #iF R %R E
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LEGRBETEHRT R LD ITE BRIA TR EFHE (100

) )REFHMFIERAA  TRERKBEAS LS
BRI H B ERREAIT RS LY o AXER R 2L F AT 4
(R o R ERRFLTRIGRECHPRRASRE > VD
Bk 1 & ISO/IEC Guide 98-3:2008 = = ;4 2. # sz g 121

2Lt IVEHRESFTER

_ ) ERER oL FE TR ,
Y A 3T, S BE 7e 4%
=1 (umol/mol) | (umol/mol) B AL & =5
100.05 0.46 FF19447 6L CGA350
CO/N,
100.07 0.37 FF19458 6L CGA350

PRI et RS E R ORTR :};1 %72 H_ixyx ISO/IEC 17043:2010[1-27] >
ME|EXRZT 252 F%RFITMmAY - F RS 55 F)EREKRE
Arid o EE S A AEP R AER LR SR TE R GEER RS

ERREE-RIFE>D 27 7% FTNERRESFERNFTBEFRETHRZ

TR REFE T - Ko

B oV 2 528 F%ZDERESR  Vir s RRATHFHRETHRZ
HEPIEE U 2 $2EFHZOREREF2H AT REEA > Uer 2 ARE
PHHRERHTOERBELPL I IR P LR B 95%
KT R R

pa RPN TAFF % % £ % 100 pmol/mol — ¥ 1 % § 104k ¥k B SR A
Fried 2 FEHREFEAS T o A i BB 2SS T e
TR R R ERELFLRELEF|ERE SRR R SR
PRFEEFEFFHZLREEL - R (21T ) > eaFahfil
FO AT ABR ARG HRT AT - R me aE D] 2
% RFF % E AL ERFRSIREIAT L 05%(H= =) oot
V- RF k3185 LY N A TR DA T TR AT - K
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B P RT AR S TR Ers 2 f el PRESHETEAN TAFE% 3
BEE R G OH - F YRR RERSRE A YT o Bd AR E ~ AT
AR E BERAE AR > F VA R A RS A TR R AREAL
£ TRt Ap b o 4 Rk E BT E R “ﬁ%?a‘%ﬂ TAF %22 ~ 17 &
RIS A E T AR A MR R R - R

317 R BRERREAHENFE S

) A |En|
B 7B £ 8 F % 2 (NML) _
Lab #01 0.077
Lab #02 0.065

_3

o

E

2 2

£

=

o 1

5 d

g° 7

9

k]

@ -2

>

a-3

NML Lab #1
Laboratory

_3

[=]

£

5 2

£

a1

2

k]

g 2

(=2

83

NML Lab #2
Laboratory

W=-1= ' s 4 :#% Degree of Equivalence (DOE)4 +5 W

(2) & # BprmA p 7 ERRP

i h BB AT S T2 AR 245 1SO Guide 34: 2009+1SO 6142:
2001 ~ISO 6143: 2001 % & 7| 5 J # SR 4o 27 p e o 1251290 2 3 @ pa ¥
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FAIF M FMER VRN o A E RS 2 JUER AT

¢ T OinNoHFES T F FAH -
)& 4§ F(10 2 250) mmol/mol » 4 $3+4% % 7 Fx TR |+ 1.0 % -

* &7 CO+COr+C3Hs in Na Sk 2 %% + WA= 4 -
H? COER L (53 40) mmol/mol ~CO2E R % (60 & 140)
mmol/mol ~ C3Hs & & % (100 % 1600) pmol/mol » 4p ¥+# “v # Fx %_
Bi (053220) %-° o
27 IS inNo s %4 4 Frr il
ERFF S (10 2 100) pmol/mol » g4 L 7 /Z T AR <5.0% -
Pl pira Az A A AR o= L w ot o 4 45
°F FLP %fizi?/;-/%‘/ft D F L 7"7f HE i KR R A §
R I, F Wm#”’bt’iiﬂ’T%ﬁf’rﬁ BRFF EFFAMFR
RN L ERE R B F AN FRTFER RS
KR REF AP FHOL 2% (<10°mbar)
o FUFEE O ML PR £ ABA F4: £ RIH55C (Substitution
Weighing Method ) & {7 v % fk 5 F #L0F £ R ©
0,—5@;} %ﬁifﬂﬁo‘@i CLAR Fan Sﬁﬂiﬁf“:?%@":‘uiﬁ'%t_%_“ rﬁ%—l(}?iﬂ}fyfi
501g) »ieiFd R LY F MG SRLEFF g M
ig;ﬁﬁ%@iﬁ?iémgUJ°%$iﬁ$’#ﬂ”ﬁﬁ§
2 imgx T EFEFFAPTEER B A FE2 E0 A
TRESmgUp o
d W“?rs’f%-igf‘_%«i o471 17/ 2 ISO/TC 158 z_ £ 3% » Iﬁﬁﬂ-ﬁ‘ pES
( Gravimetric Method ) & {7 % I = f?%%ﬁiﬁlﬁﬁifb s UAEE R 2 § A

A};g‘fﬂ’g%@fﬂg‘: 2R %@i F (mol/mol) - ¥ % &% 5 48
/kliz\"mz—om%\uyrp LHEFE ;ﬁc} ABA«%%ﬁE;El%;;t@gU@,IiE%

(Lmearlty Errors) 3‘1 Ax (Adjustment Errors ) 27 % T 3 @ 24 R >
fﬁ? 2 BpEle B ~ T EMER ARDI TR o PR RG

BRFMAEPRAUEE 2 ERBEL TP TR YUk
fell2 Frr e RAcdk L2 3 &L AT

( .

2
\i-;i =

G



Wzt :#FRELSZF RIS

¢ ABA # & # AlBL X

rRA  SEEE

¥ B : AR

A_B ABABA

7?'*(} ‘-gr

B B (20 ~23)°C 5 FaHEE (35 ~60) %

X RA R R
W R AR
Cp=—— M:inT¥

BEH f Ui (A

Co i BEEASABAREIRE
AEHE |
fHALE Z By
thoh R H ¥ By 4‘3 gé {\
l J | o

’7’ o 1R H# R (A2
o AR H & B, f?’] HE £
=B,-A,

o 15 RAL (Ag) ~¢‘

J'JL%@');‘_
=Bo-Ag ‘i“w S S

,‘\i‘ﬂi

% o3 B 2

RAXEEFRFLIFERRN

21+ (10 2 25)mmol/mol § ¢ § §HRBEFTFTRAER 2
Ja— kR WL TR BT,
(mmol/mol) (mmol/mol) %
GSMO00051 9.999 0.046 0.46
GSMO00062 13.768 0.012 0.09
GSMO00027 30.012 0.045 0.15
FF6743 50.005 0.011 0.03
FF1843 70.022 0.062 0.09
CLMO09816 99.984 0.012 0.02
FF1832 150.055 0.058 0.04
FF1806 200.03 0.020 0.01
CAL013042 200.078 0.056 0.03
CALO013036 249.896 0.054 0.03

81



2L 5 30%#ESYFF (CO/CO/CsHs inN2) Fellik A 4

. CsHa kA HAP LR BHBALD ETR,
& ¥ S 5
(umol/mol) (umol/mol) %
SE031 1601.7 5.8 0.36
SE055 600.9 23 0.38
SE054 1000.6 3.7 0.37
SE035 199.10 0.87 0.44
SE027 300.3 1.2 0.40
SE040 99.68 0.64 0.64
A CO kR B LR TR FETR,
(mmol/mol) (mmol/mol) %
SE031 40.014 0.040 0.10
SE055 19.997 0.037 0.19
SE054 35.017 0.047 0.13
SE035 7.0036 0.028 0.40
SE027 9.9997 0.026 0.26
SE040 4.9896 0.030 0.60
g CO2 kA& BrrFEETR WHBLFETA,
(mmol/mol) (mmol/mol) %
SE031 160.161 0.16 0.10
SE055 119.965 0.095 0.08
SE054 140.027 0.12 0.09
SE035 70.071 0.13 0.19
SE027 100.112 0.091 0.09
SE040 49.984 0.16 0.32

% -+~ 1(10 2 100) pmol/mol § F ¥ et E % B ST F FRUKR £

, kR A I 3 e YA )
& 35 (Lmol/mol) ﬂzumollm:;i A % b
5603608 10.01 0.45 45
5602589 29.99 0.45 15
5603614 70.00 0.77 1.1
5603590 49.99 0.58 1.2

5603596 100.0 1.1 1.1
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FEARUSRER TP TFN BRI FREPE S22 E
BIAFETR G Ry Ra > fFEFRREER DT LA E Y /»\#’fr IR L ) 3
B vt #4# % (Concentration Verification) > 1 ¥ 5 % ugg»x (Validation )
1@%’jﬁm&mﬂﬁmaﬁiﬁoﬂ&iﬁ%ﬁﬁrﬁﬁﬁﬁﬁﬂl
Erigs R E R RR AT 2 E 2 e R ens S el B
2 kR gt o B¢ COHCOtCsHgin N2 2 O2in No i B2 5 §8 04 5 4p
B 47 k3 ped @ H o | E (Gas Chromatography Equipped with Thermal
Conductivity Detector » GC-TCD ) it {7k B F&2x ; @ HaSin No R4 § 4p &
17 & 45 e 7% & (Gas Chromatography Equipped with Mass Spectrometer *
GC-MS) &7k R FEr% o

GC-TCD £ GC-MS & B & Se(fFH GC & 3%2) » 4rBl= -7 LB = +
20T o EteskF A GC kR TR R AT 0 I Bl B B8
GC i sem 7RI 2 M gilice » T B HEiF S ehE 4 o
Y50 A4 ER L (AL BI,Cl,...,A2, B2, C2,..., A5, B5,C5, ..., A6, ...) ;
M fs -2 Im%mi&atlﬁlbmﬁﬂﬁi PRk SRR R AR

(Precision) % &P & S48 T & 4~ ) | ¥rik gz » T 4345 1SO 6143:2001 -
ISO/IEC Guide 98-3:2008 % ISO Guide 35:2006 % = )k & ¥ %% » I 7F & £
R LR o

KB R AN

e

-

@ G ( Z

On an on on

FE

N , OFF OFF

1 $h 1L AR 1 4 A H,I | A

' |
4

i U |

e LA 4 O 45 BRI LA
I W
R R LR leles i d FY
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FF A 4R SR

AMamEfEE

Q (-
(I e
.. ©

GC

W=+ ¢ GC-MS § Mk R % 4 5K # W

RN RES TP T MEFRR BRI G En EIRE L SR
# )k B rrrc (Validation) ehp > ks dgigitaz 2 4ok L4 2 22 L -
TR e d AT ARR FE B ABA PATRHCN R (T 0 FIp T Lvk R BIBLAE P

R AR T

=BT o

214 {GC e $7iEit (Agilent 7890A)  CO+CO2+C3Hs in N2
FAs A s T e
KR g EEE s RRRESE
(5 to 40) 1. HayeSep/Q
mmol/mol 6 ft x 1/16 in.x 0.04 1n.
CcO 2. HP-Plot/Q ligg v R 1100 C
30 m x 0.530 mm x 2458 & 140 °C to200 C
(50 to 160)
mmol/mol 40.0 um TCD 3EBIEER 1250 C
CO2 3. HP-Molesieve 4. Reference flow : 25 mL/min
(100 to 1600) | 30 m x 0.530 mm X 5. Makeup flow (He)
pmol/mol | 40.0 pm mL/min
GHs | 455 5 8 He : 15
in N2 mL/min
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g R R L
i D iR R Hold tim Runt me
(°C/min) (C) (min) m n)
- 40 3.5 3.5
40 200 3.5 11
106.7 40 9.5 22

-1 Ame g (Agilent 7890A) . O2in N2

FoRS A e o 37l B o ke e s
KR g WERRE s R
ligg oA 150 C
HP-Molesieve 2HMER 130 C
(10to0 250) I . . o
30 m x 0.530 mm % 40.0 3B EER 1150 C
mmol/mol TCD )
_ um 4. Reference flow : 25 mL/min
O21n N2 L% # 4 He : 5 mL/min 5. Makeup flow (He) : 10
mL/min

%=L - kA driEd (Agilent 7890B-5977 MSD) . H2Sin N2

Z B2 Tk B

lﬁ;%/ B9 ﬁﬂf R R i
lLigg vk 100 C

HP-GasPro 284 E R 180 C

(10to 100) {60 m x 0.32 mm. 3.3 R R 1230 C

umol/mol |47 # ¥ He : 2mL/min| MS |4z 548 & 150 C

HaS in N» 59F g 170 7 F Rk
6. Selected ion monitoring

mode (SIM) at 34 amu
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ﬂ‘F‘r 4% CO+CO+C3Hgin N2 ~ O2in N2 12 2 HpS in Np % ﬁé P TE R
T AREY - R fFa 2 (Coa=aX+b) - i35 ISO 6143:2001
I8z s e (W22 W2 4) o B2 IS 40T “iif o

() 1% eRBELHTFMLFERRR (Co) 2 RENIEE &

7— XEFFA AT -
(2) o fF AR R HE - L PSM ik A (Canal)

% ANE B ARR AT AT o

Canal =a'XPSI\Ai +b (1)

F (1) ® i (Xpgyy ) » FAIEDTIDE > 3 E 255458 (2)

n
2 Xeswi

Xpswmi =J=IT )
AL ABA BHRBCEAZR AP PSM K St T
«‘Eﬁ)ﬁ‘é{—ﬂ’?}"'?’*ﬂ—g*%ﬁ7f%/;}/ﬁ_,\_lj’)]glaﬁ*ﬂ_‘g—]ﬁ{fil -rrdlg"#A
SRR A
S(X i)
U(XPSM,i):% (3)

2 Ui b S lis 0 f R Y Y - Rz AR A LR (T G S0l
FEATA 70 AR Y 2 1 = R R 74 227 % 7 (National Physical Laboratory,
NPL) #rpe @l 2 R4 § H 4 #0iE (732 §F 3 Borgro s 11 0 1395 1SO Guide
34191+ 1SO 6142113912 1SO 614312812 zp » f=d (@ 223n WA T E RS 4
i@ (e, Canal| ) FAZ F 2 ARE R T S e R AL B KA

C 2u+uz ) RIF %ﬁﬁé@ 2 PR e HLEA N (2 ful il )
N /.'%:a‘_%‘r%é%ﬁaw. BEL PP pelAas  REes2 kRS
TR ARSI TR ONERFREFERES TSI T2 EATRAE TR -
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T

0,/N,

Ve

400
350 y =33.512892 x+ 1.880029
300 R? =0.999996
5 250
=
200
&
3 150
100
50
0
0 2 4 6 8 10 12
3 (mmol/mol)
0,/N,
9000
2000 y=33.146418x+ 15.341524
7000 R? =0.999992
6000
= 5000
R 1000
3000
2000
1000
0
0 50 100 150 200 250 300
[ (mmol/mol)
. H & K > N\ 2 : 2= )\
P OiNnNHREBEFTFFRRE A5 a%?fuiﬁyik W
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C3H8
500
450 y=0.295844x+ 0.353450
400 RZ = 1.000000
350
%'% 300
':R 250
M 200
150
100
50
0
0 500 1000 1500 2000
2 (umol/mol)
(o0
4000
3500 y=90.361909x + 0.458012
3000 R? =0.999998
¥ 2500
1\% 2000
# 1500
1000
500
0
0 10 20 30 40 50
B 5 (mmol/mol)
co,
35000
30000 y=194.551511x+ 154.097054
R? =0.999995
25000
% 20000
@ 15000
10000
5000
0
0 50 100 150 200
3 F¥ (mmol/mol)

W= - A 1 CO+COx+CaHg in N2 S 5% # ik & 81 2 430 it JF 2 45 ]
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H,S/N,

1.00E+07
9.00E+06 y =93,968.122671x- 220,380.482649
8.00E+06 R? = 0.999949
7.00E+06
E 6.00E+06
= 5.00E+06
g5 4.00E+06
3.00E+06
2.00E+06
1.00E+06
0.00E+00

0 20 40 60 80 100 120
EFE (pmol/mol)

W=-+4 HSINnNZHE S5+ FIRRE A TR FA 47

AER AT BE B2 Rl AEE G B (VOCs) 2R i (747
;,ﬁﬁgwﬁ“ﬁfi§@m¢¢%%’ﬁ¢ﬂs%*iﬁkﬁ@%
REEFWBEF T BFUFET BR A SE AL 5 VOCs)ah g
Ff AR T O R S R AT

(D)ife i & 230 ¥ Gdp#p BB B v i S

(2)ife fis & A o B FE4e » 4K FT

(B)ife fls & A o f o LR b s

3 MR 7358 2 Bk 7 Bw (National Institute of Standards and
Technology, NIST) #74% * 17 VOCs & & /% fie f $r a1 4k ¥ 538 7R e
Rigf Tz FEY >R VOCsdtr» L p AAd ZF THCFELS o
B RN WA I AU Y HARS o - K
VOCs w5 » 4357 » % THR ek o

= W R 747 2 7 B (National Physwal Laboratory, NPL ) #13x *
VOCs € & /2 fit f MBS F S @R JILISH L 2 F* » ¥ VOCs
BIF I - RBE IR ,Z‘s X ;z:a: GhF At R RAOR S )
' (13“Uﬂ@5$&ﬁ$ 7
i FLARR TR RIBR 0 - VOCs

“3‘3}
%4«
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pAZ¥EFEFEFAT T (National Institute of Advanced Industrial
Science and Technology, AIST) #74k * VOCs £ & /2 fie § # it 2 % VOCs
Fr— ol aRFLY > B g PR O REZRE R PEIIRT K
VOCs & » fie f 4% %L % > VOCs 4v » £ 7 M =8 | s enE £ 7 41 o
FitgE* aVOCs £ £ 72 fie *:fj F )KQ e RS WARUE o7 VLR
ExEY > RE PRI BN L g N LT RE 0 H B e
dEETERE AR RMEE RN EFERE
*E R ST j7 i B 73 % % (Van Swinden Laboratory, VSL) ¥ §& K
B 7% & & #5577 7 fx (Korea Research Institute of Standards and
Science, KRISS) i3 &+ & & 2 fie f $jbr> B FILF G By HE ST
FRelz Ay o petlplR A AE S £ FNIST  p A3 £ 450 4 fcv
= (National Metrology Institute of Japan, NMIJ) ~ j= i VSL ~ & & NPL -
2 B R & £ #7F % % (Laboratoire national de métrologie et d’essais,
INE)E R 73+ EHEF 7 W RER T R (Bureau international des
poids et mesures, BIPM) #& i £2 & | it & (Calibration and Measurement
Capability, CMC) F#L B ¥ 23 % 42 7 F (Toluene) 4~ f8:& (7 fe B & 5t
Bled o T el KA E R T A BACERl e L AT o AFT T AR
HE 2R DITERE 0T
LERIHEE2RUY MM THPERE > ¢ gRATESRE T
#=# (Balance Gas) % & ~ /L8R ~ o f=x T 21 § 5y
2ok Ml i A (F G R REARA R T A RE)
3 AL E D T2 (A-B-A #55%)
A M3 bR By AR F R kR (Ble +)
584 Y F R R T4 2 80C
6.1 b A e B g e W 4 fA R 4 o T K- 20 % P & (Septum) & A
TAHEFH P 6 TR LI £+ W E % E) (A-B-A f74)
8.0 B R ™ 1o grfie Wl iR AL ~ TSP R (5 B YRR
oo~ gigp 8 MP F R

9.:#-Balance Gas L3 1 § #fe @ 4 5L M R4 @4F 4 10 bar



107 < F* 1> 3% Balance Gas L3 3 28¢5 15 > MERF 1
ILEAFH 8L 0T = » RASHEE ¥ R » § #0 4f (FR S
Fr+] & 7 bar
12,383 B 4- B o S FRR A M (S AT GLstE+ 9 %)
(A-B-A #:5%)
134180 12 & R {ﬁﬂﬁ
4. Mm 1> & F 5 e k37 Balance Gas /B4 I > 3t 4
#g 10 bar 72+ 5 L B fxf ¥ 0 L3 Balance Gas I F #g 7
15. %5 #7173 2. Balance Gas # &
16. ﬁ“ffl‘ﬂv FLOUHE {8 ’Fﬁ' » Tt E iﬁ—#’fﬁi kR
&%ﬁﬁﬁiﬁﬁﬂiiﬁﬁﬁ I FFE o A NIRRT (2
T H L 00l mg)iETAEE > TV RIEREAEL FAPEFE B
CEpF R Bl TS RN @ el FRMER A
LFMFREL-RFRE RHEBI R LA kARG RS
AediliE R ARSI R A FE R E o

(le — Wll)fl

M
Hgravt = Wy, —Wifi n {(Ws, —1W21) — (Wy, — W)l fs
M, M,
,{j %’fb Efuﬂg
Xgravi fie % Jk A& (mol/mol )
Wiy PERE e I
Wis PERLE e P
Way FR S RER L I
W, # ¥% Balance Gas 3.1 F &
fi ER i Rl
i Balance Gas % B
M, ERCEOE P
M, Balance Gas 4~ + &
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BP9l

F 45O

FUHR B
A EmE A%
(BET44%
MIEAKR)

mIERE

AR T

We L asddi2 i RNELW

ARtk Sen R R ITE 2 & o Rk 1SO 6142:2001 45 E 2. 3
Mo F ARSI E T FERE KR A e T D)k AR T eha
FERR > ¢ 5 AT Rl R~ X TR XA LA B AEE L %
TRH (BB R o) % T F R TR~ F R

Fr xR T b anin ¥ (R 2)k p o § sueh? mE R (ISO
6142:2001 "4 E3) > ¢ 7 1 %4 BE - BB F WE F A (s
BB REZFRATTER T2 iR DTRREE D F VRS

PRI R KRR AL
{#?ﬁ%*glﬁi&%?&ﬁféi%;“ ,-&r'%\,: ..L: _:?E]‘E']__ ,‘;,1'_7?‘ o
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*
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]
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=
N
AR
[
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FLERLERT R w=?%($%?ﬁﬁﬁéﬁﬁim€ﬁﬁ

EqE

~ 3 AR U(ms), u(me) MR IR AR R AR e B
-7 & FEE B ABA BRI AR - 350 F BIEH
Cen ABA £ RIS o S0 R RS 00
—F A EER PR RV EYG

- F R TR T L

A A KR

B EFRRSEF RN F AT 5T

- § s FL £41T ABA LIRS L 7 L
VAL
FH 8RR L AR e N 2 e TS S
SER ¥ L et 4% ABA PRI RSE 7L b4 E
AL

v e (ERBREFFE)

# W EERPEFMS RS B AFER

PES 5% ITUPAC 44 > B #:% %

FHP B FRERAS A EAFERLE B AR

PR ERRRER-4FUER LR BANTR
R AR

J—ﬁﬁﬁr’q%fﬁw J— P
¥R <

AT
\\\\;\— AT
R
6 Bk B
TRHE
SR
“&I‘H?&U@E ;
w §E N GgsE

T FE
W - s 2l mEA %k

\

TRIFNEE —
Lt g
JE4H5
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(2) R4 Z2FHFFHERELT

BAFP RPRAE? 2BRE - X TRLERBIHEY > T2 20 2k
Blae 4 o e ® AP F i mE FOp kSt B RANRIN T A S B E

N

Bwng%%wpgi% TR R WY R %o ey AEz ISO
Guide 34 &7 T 2 - $ ¥ R R Ft - 2 R AT R 3 (doTkie - &
&\%#ﬁ<a> ﬂ4%7~ﬂw\@ﬁ$4mﬁf§*ﬁu£@%@z
WIRT W EEE RS ASTNE TR TR FRET R 2

¢+ 1% 15O Guide3d & 4 oo B Mpf WE RS2 5% » U Flw L =
st 2 A R RIBETE 23 P TRl ¥ 5 E%RE 57 F (Certified
Refernce Material, CRM ) & &1 % i # ;8% A5 4 ¢ > A2 % >4
ﬂ%?iﬂ%?’#?%&ﬁ$%&%%§?$iﬁm%%igugo

BEEEHRETRE

ﬁﬁ%léAE%Eﬂ
BN R %2 B 0ot B

I___ T HR—HMT wkh Rk

CRM# Rt R KR E eﬁf‘%ﬁé/ﬁfc%ﬁﬁ-‘}"é‘%—) B PR ot & By R RURFS ‘

) 2 3 Proficient 3 2 1
?ﬁ :’,ﬁ i Testing Key ifr é:‘
ai; ; % Povider Comparison Iy Y .q,
| A | & T % ¥
A I # # a

B —mkAERE W o] |

(TAF 3235 ~ 4a b 3F & 329

We-+t- tE8 K87 BF T EHRFRFL A 387 R4

104 & R 72 pro bt 3 TR iR R R HE Y 2 T
WP FRRZERERIFTY > NT R EFTEFAE RPN S %
HREBRD -
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LRSFFRERVEHIFEY
(1)104 & B $R BB

SRR £ BEE ’EﬁllCﬁ%é7°ﬁj40&mﬁ(’pH&
Llehpf d o dade s 0 R E R S E R aE Y T o U RS R IC ket~
EoHECRRE AERHETIRERE H L RAE TP E 200 RE S 2
Lo BPE LSBT 20 RIC®WE 2 F o D EM ARt S WA N e
HE AP AR 0 TR AR S Shod Foc Kk F 2 F Y mE T

i FREMEEERERE -
ﬂﬁif AR B i S H AR A

™

%Wiﬁmz pﬂmﬁﬁﬁ%i
ik AZIHER I SRFRRS AT RORY (S EF > T
%%ﬂﬁ%%%?Nmﬁiﬁﬁﬂﬁ&ﬂ’ﬂ@E?%“?éa SRR LY.

WA R E L BEpLdR R o

TEBEHY AR AP ER T ESE ngkg B BRad A RE
2 E By B(class10) > ¥ AT FIEEA R > PR RP - BAFREHR T H
IR R RS T R R RIRE o 50 %i%ﬁ%*ﬁﬁéﬁﬁﬂﬁﬁk
EAYG R P En A ERE L g P RAT (Fle 2 2) CHBmE s
el RO AL o




péﬂﬁ%i@%i%%&ﬁ”’&ép WAL E FE 2 2 AR B2 R
2 N PR ESRR UL SR T} o ER S S0
ﬁﬁ%%%%ﬁ%»’a%iﬁgiﬁﬁﬁfm?ﬁﬁﬁuaéﬂﬁ”°

Standard auto-dilution Washing

Vent

& -
—_ water
( 1 § Ultra-pure
1ppb / ) Lt
standard ok
2 L ..'. -
3 Vent ’

Sample 1 Sample

Sampling

Ultra-pure Uhtra-pure
water water
Uhtra-pure Uttra-pure

nitric acld altric ackd

Vent

Sie sample

L « 2 s 4 W I\ I e —
et g AmE R R THA T LW
E Syngistix Applications
e R =
®s QxﬁcwlawE-/’Eﬁ“lgllzw > i
Control Devices || SmartTune [Conditions| LogBook Memod Samp!e Dalam* Reporter Realtime Interactive CalibView || Scheduler Review
“ v | 3 >
Instrument Optimize

\nalyze Results Waork Flow

Conditions - C:\Users\user\Ds SyngistixICPMS_user\Conditions\Default dac

QID Dual Detector |ﬁ§7\ﬂ§ﬂéjﬂ¥';lﬂdvanced Optimze Cel Parametersl

Mode View DAC Values

[St.andafd v] Active @ Al

DAC

0.94 E Nebulzer Gas Flow [NEB]

STD KED DRC Step Setting Minimum Maximum
Mode Mode Mode Desapton Value Time (sec.) Value Value

1| 094 ©90.94 0.94 Gas Flow [NEB] 0.01 10 0 1.5

2| 1.2 89 1.2 & 1.2 A F 0.025 10 0.6 2

3| 18 &9 18 &9 18 0.5 10 10 20

4| 1500 @@ 1500 ®® 1500 50 15 5 1600

S| -1675 ®9-1675 89 -1675 -100 2 3000 0

6| 900 @9 200 ®9 500 50 2

7| 12 &8 12 ®9 12 5 0 0

8| -10.5 ©®-105 &8 -105 0.25 0 -100

9| o 12 9 0.5 1 26 6
10 g-s -8 g 7 1 1 60 2
11|°-5 25 7 1 1 60 )
12| -15 -15 -2 1 1 40 1

13 475 200

14 0 0
15| 0.25 0.45
(16 [ 0.6

17 4.5 0

Mz 27 EAMERRTHRONEREN S
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Fre Al BE PR S A 4 R e e jﬁf%‘r%f%&%’ﬁaéﬁﬁb
TESRRFR A E2IRPEE IR EREZRES P fEe 7 AL Cu
Ca~Fe~Mg-K-Na~As~Se~Pb~Cd~ % Hg ¥ & kR # Fd lOng/kg
100 ng/kg > » 7 S HcdoBle - 7 #17 o

d ALV ALFMz R ERSARN AR R PR LA
WRErLY ] 3t Sngkg o 2 RARFFIE (10 I 100) ngkg 2 B & IR 2458
Moy 8 a2z ¥R 4 EERLNAEO0.63 6.6)ngkeg 2 > BT 5 SR

ZARFRRREN > LSRR RBAEATLE Lo

Aotz i Ap 2 BERG N2 H GRET
Element Y=aX+b R’ LOD (ng/kg)
Na Y =30.56X + 10.08 1.00 0.31
K Y =25.12X + 78.35 1.00 2.24
Mg Y =26.94X + 16.23 1.00 2.15
Al Y =19.82X + 112.15 1.00 2.43
Ca Y =21.84X + 144.97 1.00 4.26
Cu Y =22.12X + 15.79 1.00 0.18
Pb Y =17.01X + 6.70 1.00 1.90
cd Y =15.55X + 8.06 1.00 2.27
Fe Y = 15.87X+ 43.52 1.00 1.13
As Y = 12.04X +4.26 1.00 1.90
Se Y = 11.02X + 45.80 1.00 1.87
Hg Y =23.97 X +9.87 1.00 1.91

(2) # # FAWE P 5 R

FORFBFAL o mAF WP T R B SR DA K
SRR - o HT R WARF WORE S R 3 SRS | N A
B 4T G TREEL 0 THREES FARIRE RRIBE e oW eravan(iE 5 0 8
BipF ME PR E pl- R R % a2 kigir) RMEEBHEF LI

b

s

N
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r‘g GAARZRRS LR w #% B 3% (Inductively Coupled Plasma Mass Spectrometry,
CP-MS):& {7 & 7 © fﬁ 1;55{« BN 3£ 2 ajioh) i » BRis A §

Qe

b

Ao e FaEART F bAoA R R s A e R R DR A 0 R TR
5 (P W‘%J%ﬁf’gﬁa#%&ﬁf SRR ) P B
ERM TR S - - o R L fE

SEAFFBIFHE) AR B AR AT Y I BIEACR
LS (7§ L7 Rk R AR (B L) 0 AR 2 g_ﬁﬂ;,g;u

B
FOR SR RO AL - d 0 L G A R e (2 A S )
Bk B nHRRACk B S ROk RN F R TR %fi“?ﬁ%*m i
Iow ey o GHA D SRR N T LRSS F R BB ol B R R R
TR

Gas cylinder

1% acid solution

Wz - FEFle Ri873 B 55 AR A BT LR
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$Ob e R RESRAF R K R R Y I £ R L B AR R (60 nm) i LS

Kk Rk At EE AR % Sl kf AHEEES “ﬁiff"i:* %

m R A o B E A B E A 7 k(Differential Mobility Analyzer, DMA) 8 4%+ sk

%*ﬁtsg(Condensation Particle Counter, CPC) £ iB| H > j% ~ -] > /i A 4 2 354 5 52
FU o FPREAERERLF BHEEER o

B F SIS DMA-CPC BBl %8 M> 23437 55 1 £ 4
ok FT(HR] 5 48 Uk 4o @) > Surfactant) - i€ 3% k5 400 B AR RS F R
EgeHis AR T 2 B K BRIk PR EA T R E (10 X 40)nm 2
Fod WKL 202 A0nm &3 AR FIRRAEZPEETHZNF
AL e rEf* 60 nm FF A 2 2§75 F % S DMA-CPC £ RIFF 7 £ A F+
#oEILG 629+ 13nm > 3R IER 5 4760 particle/ml (n=35) o {5 F WLtk
ETRIFME TR RIRE (Bl - = ) FHRPEEEFHT > 4 BHFAKR
Zow i 82.5% (RIFEPEF®# * 60nm 2 £ 2 K kT )

<
s

fo kR E

%Eﬁﬁﬁiﬁi

Gold nanoparticles 5 nm Gold nanoparticles 10 nm

\

I A Y ‘ A W, T ' :
h ' " - - h " - - - Filter (gas in) MMAELRE
Gold nanoparticles 20 nm Gold nanoparticles 40 nm <y
: [, e | ﬂ Spray
fol / f; \‘
ion i A O

7 AN L

Peristaltic
pump

Gold nanoparticles 60 nm Gold nanoparticles 200 nm

1e] \ T
t \ i \
i N A

FRAERRFRERZASR o,
BEYHEYE

<+ Carrier solution

Filter (gas out)

We -+ = RFEFREETFRBETLN
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FETLR AR R 2 W TS (8 0 - B AR Y F AL Y &
PSR R A o B RIR F AL 8000 > FRERE (R L
) F AU N F MY 2 RR Ak PR G 4B A4 kAR S 385 pg/L
FHY FIEMEE AP AE s B AT A E2 K
BRI AP AR o

Aot FAFHCY ARBA BFAERA TR

Elemen #£®%:%RF KELBBRESE AF&HWRE Rt

t (ng/kg) (ng/kg) (ng/kg) (pg/L)

Na 69 79 10 0.50
K 77 92 15 2.97
Mg 64 75 11 0.55
Al 57 186 129 6.39
Cu 28 84 56 2.77
Pb 35 45 10 0.50
cd 17 25 8 0.40
Fe 88 872 784 38.81
As 8 48 40 1.98
Hg 13 11 k) ]

A BB 2 TR TP ARt BER 0 T W KRB ¢ K
A R KR (RS 3T 3nm 1 2 a2 Bl R SEERE
BT BRI R B2 B LAY TR AL I TR ERE
i@o%%ﬁﬁﬁﬁﬁﬁ¢ﬁ&%1ﬁﬁ@ﬁ$’$ﬁﬂi%%ﬁiﬁﬁo

Pmdr o PR RS ARV RET I RCETABAZ LS 0 2
~ %k E:%”&_p pq level (pg/L) » ¢ & RIE R © R M3 P 0 ik B2 0 P&
&;T AR v F Rk ERIR SN B TR Y F AL WY g

B kR AT

o
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2.7 WF T RRV-EHRERIFY
(1) 104 & & PR B8k
100 & 57 > SRR CHERL 2T

WHR YR Z T ’%\Wﬁﬂ,zﬁﬁﬁg%}%@ ‘
I st AR R+ E A e

sfE e (RS ANG
fedmid I A2 - ) o *“#@/L%fﬁ—w‘amh RO i S R T
A RS > " AARF LT T 2B b0 1042 107 A g+

S il B % ¢ 2 I (A DEHP Ag4 2 A5 o

FIR B A ¥ U Rz pobrE AL e 102 & 1 103 #£iE 2 20 58 ¥R
ER BRI 3R E 104 & w2 ge’ | DEHP JE R € RIFM 5 7 & PR &
FPELEIhEs a2t 209 Iy - " B fikipl > 2 —F AR &RE
BH*WWW}%ir%%ﬁﬁ‘%w‘éﬂﬁ%1ﬁ—i§ﬁiﬁ$JDW
fl* €4 2% DEHP k& X 5 0.1 ppm~0.2 ppm~0.5 ppm~1 ppm~2 ppm->
5ppm~ 10 ppm~20 ppm 2 DEHP F =% k& {5 6 ppm 2. £ 5k & (1 ppm
=1 uglg) » k=2 HEF AP AT Tz o Haps 20 ( Single Ion
Monitoring, SIM) BT EF AT > TR * 2 F AT T HRER SRS T

Bl F B4 - L2782 L2 o

2227 FRRNTHERER K

F AR TR Agilent 7890A
R i 270 C
B~ fFH 1ul
FARTE AR B4R F 0 1.2mL/min
AT E HP-5MS £ ‘w45 (£ A& 130m> p /20025 mm > 5 ¢
0.25 um)
LR A7 50 120 °C (1 A 4&)~ 1220 ‘C/min £ 280 °C ~280 C (5
A48 )
i &g 280 C
Tk Agilent 5975C
st TFHRE (EI-70eV)
B iR 250 C
w B4R A 150 C
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oL RS

v &4 E RS (m/z)
MF- TR (2-2 A A 78 1149 74 1167 ~ 279
MEZPRR- Q-2 4 s (BFi2d) 28 1153 244 1171~ 283

ATl 1 L R A A B8 (Agilent MSD ChemStation ) & {7 & 474
Em 2 FAEE BF U DEHP R ERKESATER/P REES$TER . E
5 X $hDEHP & £ 848 54 17 L % f6 2 6 A8 /0 B0 S A 45 fE A 5 ff 0 1B
e Y o f1% B TS Mt fF2 EY 22 DEHP kA~ 1Tl ALY
BERAMITE cd RERT S22 AITER Y BEE ST EF A 5 ff - EorE 2
2 E AR N 0 R E R APH BB R?=0.9997 > ¥ & RiEF BB K%
AL ZRBERESTEA QI BB RFRERLA 2 B iyl
(NIEA-PA103) 319 4p Rl B RZB X8 52009952 8 > 7 d Kk &
ABESERREFLAITEBREREAEASI G EF o L2 22 {RHRAV &
0.0034 ppm -

5.0
2 4.5

9
54-0 y = 1.2339x + 0.0064 P
235 2= 0.9997 -

E:J,_o e
225 -~

(=]

€20

iy rd
<10 -
905 ’/

0.0 e
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
Concentration Ratio (DEHP/DEHP-D4, ppm/ppm)

Wz -+~ DEHPIDGC-MS kR A 171 E &
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DEHP E B € p] = 4258 5 -

c _ RACiggpe ¥ (W) wlj (W3-Wp) R Cigopope* (W3 wl)
sample ™ (W5-W,) Wawy) (W3-W,)

Csample - DEHP B8 & R 45k B

R"™ : DEHP Fpl# &r ik B/ MR8 Z 047 kR &

Cisotope + I 2 & 40k &

Wo: 2L &

Wi g FE (ZAaHRe)

Woi p R SE TR (ZaHRrp k8 &)

Wﬂ?ﬁﬂﬁ“ﬁ€?€(iﬁﬁﬁ%ﬁ+ﬁ%ﬁ&*%ﬁﬁ%)

! R=[(MS149/MSi53)-bl/a (#& £ 4= 4235 @ y=axtb)
MSis9 : DEHP Rl &4 47 4% ff 4 & #f
MSis3 @ P AREE F A 7R ff 4 G fR
Y -z peflz DEHP #Rlth &5 0 (£ & kAR 5 10.62 ppm)
T RBMEAAEALG A RER AN P RETRERE AP 2
EFE - REDEHP kR - 22t HIER BRI 2 MEIA T 407 97t 1 F
A7 d DEHPER B> A28 7N 2 e A Kk 4eBle L4 o d AL 453
FEAFRFIFATINFLRES ZREREFL D R L P RETR KRS
- ﬁ?ﬁfﬁ”f”ﬁ‘ FREARTA P RESFEFE I MIAL FRBESLT
EARIACPEFELEFELTFFRG A TBFAEA - AT REFEEPFLL
AER G DL FEE R AP RERES NEFAY o mp RS RAER S S
- FREE R KR R PRA M R T B2 kR A 1742 (Certificate of
Analysis, COA) &7 & ; 2t R &F5d FARRIT T RA T % 5
fra e SRHIKRAE S FHF > REMREFFE A BFS - T RLA
Kz FIF Rl e R EARSRAY RELSE - A ER VB ERIE R
BBV E LI RIARNRTTRLALAAE ok 2 L2 B

¥ {8 DEHP k& £ Rl % 5 1045 ppm & #2272 & 5 0.98 ppm (95 %13 #F
k)
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| wreRneRE | | nmEanERE | Tt

=)
R TR R B R PBAE Eﬁ
P X FRERE PN ;E
4
EinEa ECE L )4
BERAR s
A
BERE FHENR ik
i
| mERaRmRR | | DEHPHRMRS 4R AN ER 4R L |
Wz L4 DEHP B R ERIZ 2R KR
- - L] N » \
%-1- 'DEHP kR ERI 2 R A £ %
FHEEERR $RAF BMESA | BREFELE PR R E FHEEZESE | BHAE
RBRFELS 0.000065 g -0.00298 g | 0.1909%10 14
INEES 04 1000001 e | 1. 8% |1 S g 1.50
LT T 2.0.00012g | 5 %2 W23 2.12.5
- 3.0.00004g |3 ¢ 2—z¢ 3.2
- EREH ’ 5, 000004
M
NEELFEL ® 0.000061 ¢ 0.00425g" | 02610710 13
L RF#HE 1.0.00001g | 1. 4% 1. °-Sf/‘;°‘ g 1.50
3. ZHER o SR 3 0.0(2)002 ’
i
AR HEYL € 0.000061 ¢ -0.00128¢' | 0.0778*10° 13
1. TR 1.0.00001g | 1. 4% 1 0-33201 e 1.50
3. Z#MER o g3t 3 0.00002 -
i
PIAZE S BSEE | 0.0000025 | e 0.00000125 0.07162 0.0898*10° 12
DEHP # 4% & 5 0.005564 0.00006 0.3486*10° 32
MR /RS
R R PE A ,
Lot ang || 0002 L |22 1.12.5
> £HE ;} TR 12.0.000571 | 2t o oy 2.3
- o A 2 —_
3 s 7 3.30
S RES 3. 0.00543

B> DEHP (kR BRIz E > » a2 e SFE R BER S 10.62
ppm> A 17 % % 5 1045ppm > E&E LFEL 0.17 ppm > LB B 5 1.6 % 0 #t 5
EFRA - BRIPTE B R AP AR Z 270 4 o e & DEHP R R £ B 7 T2
RGP > B2 B rd e R 5 098 ppm ApHIFE LA FETR 5 94 % 0
d F R R 7358 & 3 7 B2 (National Institute of Standards and Technology,
NIST )*f#& %2 DEHP & # %< 4= §( Standard Reference Material, SRM )—SRM

\

v

-
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3074 @4 > ¥ DEHP ;B R % 58.6ppm > 524 /&% A 5 1.3 ppm > 49345 2 %
FET R 5 23 % RENEPRPIREIALEAIFELZZE BV 2w
FAAEAR? PRI AR TR 2 53 0 Do e &Rl i
PREE R KD BRI A o
o Me s Rk 2R EA L € (Taiwan Accreditation
?$E#¢llﬁsézﬂ&%%(a%ﬂﬂ&mt%)~

A o\ = - e I A \ = A %, P A I A 2\
Fm‘\?‘ﬁ AﬁE,LB;',F\PxQé}‘;‘J jﬂ%@éﬁi(aia%%?ﬁ“ 2 N
- EERFF LT CEEZHRGF AP 2 IS ARSI 3 |

Aot st B2 R AR S TR E TAF R % 75 ok F sz
Pl R Pk SFe R A R f?i% HE R pEAE e Lt L T RE

o RS P RERBHRZIRG:  ART T 43 P HEE 2§ 2
SRR EE RS N L - R i

(2) £ # $AFImIE P 5 KRR
(A) & 5-¢ PBDEs ik & & | B jiraE =

AR P FRAOLBRE S R R - R Sk

FRS TEE ST AN AL 25T f’é%%%:¥ﬁi$%$
Howbdagr? 5o F ﬁuzﬁ [P B A= 3 P23 g g B ks F
BLa R 308 % b 5 g de ik $M.f”%&&m‘&“j3

%ﬁﬁﬂ\&ﬁiﬂﬁﬁﬁﬁﬂ\ﬁ@%$~ﬁ$%$$ﬁ&£ﬁ%’¥
fele 2 FRF AT ZIEFSY B &Y LD FRORR A B Y
%}f—?ﬁ“éﬁ: TGN PR gt e d 3102 #3 103 £ 2 inF
FRF AP AT FRZRRSYT AL TR ST

r.‘if’lwn*‘v?%’*iérr‘%“i*‘iﬁ‘e: TRk RE (Co H 4 uglg) —t’ﬂ]‘
rE (Mo ¥ =3 g)’ N HR S ) HE S N ?M?E%—E_ (Mo,
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BDE200 > H 5 ug) e

Mn:BDE-IEIQ(,Ugjzcu (ug/g)*M. (g)

MR FEOERATRERS AH - Bk 2 F ﬁi‘%ﬂ?#ﬁléﬁ‘r%’?;ﬁ
EA ’]“r.fz‘é% E AR R~ R R ’F‘: FE I S pg i fg’?’h_/‘i Lo~
lﬁk@/};éﬁﬁ SR E ’}E%ﬁ:{ﬁ@ P TR FRARY A FRUER
(Co> ¥ = 5pg/g)s F ‘*i;? ?}ééﬂ*ﬁﬁ A2 0 FARA (Voo B 23 omd) s
¥ A (p=0866 g/om3)  Vitm 3§ Fis2 Lih- ¥@AITE (M
BDE-200 > H G pug) e

M., 5pE-209(1g) =Cs (ug/g)* Va (em’)%p (glem’)
Fhow e e d iz Lk FRIEFE (MospE20w) &A1 E (M,

BDE-209) 3+ & @ & o

B i 2= —2PE 100 %
MO, BDE-209

BA RFFERMERS NG N SR AY LD TR F Bt
%o R Ao LR AR 0 v R P e Lo F R Ak
B 5 60ppm HEBw ok - LN o d A S AT ERE A0
BofeFvE 3% poh > S a* i e A? Lih - FRURR B A
TERBEPw LF ’é’ﬁﬂ’di%s%: F pk & ¥ 30 ppm ~ 10 ppm ~ 2 ppm
0.5ppm 2 & * jd o & > H X3 Bow e Fiidod - L~ > d Sidp i 4
b FMOEAR A2 ppm b2 FBw e 9V A 93 2 94 %
T EREBAHENIBPry I T AP REE ) LAKRMMI 0.5 ppm
Pro T 6 TR AT MiF A 89 % o
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2o FRCER R KHN IR T kL B

b ik F R 4 ER | LA FREIEGE | A FRATE | PRF
(ng/g > ppm) (ng) (ng) (%)
60 21.13 19.77 93.6
60 20.51 19.27 94.0
30 8.81 8.20 93.1
10 342 3.21 93.9
2 0.606 0.570 94.1
0.5 0.146 0.130 89.0
0 (control) 0 N.D.” -

i ! A 4 (Non-Detected ; N.D.) » LOD =0.027 ppm

SRR A B SN E e ek 2 PP LEr SAY L4
PR FEAN A B AR A EORE C F R R R R
WL & GRS TR RAY LR FROEAR DS 0.5ppm o
HEPw e ok - L4 d Bdp @4 3 B Y 3 S FBow

FIAPEPL HEITRTAF L8I%L+

224 D ARAEST R ERNIERr RF LB

S N %’ﬁrjj‘ dvo| Ao FRC| LR PR wF
/‘J7 rr’(t"%é_zk\ﬁ Y 2= 21 El N\ EL 0,
kR (ug/g) g (pg) |~ E (pg)| (%)
0 0 N.D. -
A e
0.5 0.146 0.130 89.0
0 0 N.D. -
= A /3 J}T_/\JI
0.5 0.149 0.133 89.3
' 0 0 N.D. -
-
0.5 0.147 0.131 89.1
| 0 0 N.D. -
R
0.5 0.148 0.132 89.2
0 0 N.D. -
AR
0.5 0.151 0.137 90.7
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(B)

d ALV Favs SRR ~ Rl R E IR B E V4R
e s RRIESE R RGFE D RIEHF > FRFEEFEFAAETT
HizoFar Y Lo FROERAIT R AY 7 05ppm i F
P HEBwr e 3 v iE 8% P22 Bk T2 € F 5 F AN
%?ﬁ%m*%iﬂf”Sﬁ%F3¥é%W$ﬂ’§%Wﬁ$%?ﬁ%
B89 % A EB S EAN G R L FRUER ALY M
2 T ASLE M H BB N T4 TR Sk FRUER BRI
F4 (A BRET %Y D 07-3-A4-0051-01) » & keat © 2 g7 5 R v % g
Froeraraded 8 5 FROER AT DV B4 A RER
i (4o * 47§ Ap K 47 R/F 247 ¥ & > HRGC/HRMS) - "% 4 1 iRl 4&
SENPE I E S A Nl

kA ¢ DEHP 5 Bew iz 32

§

Wik ? gEchikse DEHP » 1% 4k Bz a0 2 kA ek
FAFRF AP KA 32 27 DEHP (k& A 45 JFo 3™ pokpi ® 5o
DEHP 2 ¥ B~ fc 5 o

E’ 14\14’\ JﬂJ\\i" Z_ DEHP/F’”Q/%&(CO’EI——P’Hg/g> b'%;'\ (Mo
Hix: g) ‘F‘—L-;B-; ﬂﬁ%i?}t—rﬁ‘;',_@ DEHP’?F‘ IE_(MO,DEHP’EI/:é\Mg)O
Mo, perp(ug)=C. (ug/g)*M; (g)

* DEHP k&~ ¥1te B85 A 2k =2 R F A0 K17 oz~
P RETEL AL ST AIL ) SRR Y FisA% Y DEHP kR
(Q’E&swgﬁﬁﬂwwkﬁﬁiiﬂi?i(Mwﬁﬁ%g%?“
B EBt52 DEHP ~ 458 (Mapep > H =5 pg) e
M perp(1ig)=Cs (ug/9)*M: (g)

EFBwirF v d itz DEHP3E 5 £ (Mo, penr) 22 4 #7 8 (Ma, pEHP )

M
B i F=—"x100 %
M, pEnP
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A a2 FkR 2 DEHP kg » Ak R & ¥ 5w Jo
ﬁ%%;A’d*wﬁﬁiéﬁﬁwwﬁﬁzi* é%Lﬁ’ﬂﬁﬁ#
H o ot w AT RS 2 AR

297 %@ f 0 o

<o Fd BEBowjrF 4

=L :ki3R? DEHP §B% jcd it i

#-k+ DEHP 74k R | DEHP#f &€ | DEHP #17& ¥ T
(p1g/g > ppm) (pg) (pg) (%)
1.33 11.92 11.70 98.2

0.86 7.16 6.94 97.0

0.44 3.53 3.54 100.4

0.10 0.85 0.86 101.1

0.05 0.41 0.41 98.0

(C)& S48 A& 5% i“ & DEHP ;3 11k & € ip| Hjieed =

Fid ame EHB L wH o AR TP S EEYE S

_E‘ b4 gr' _H.'—: % :, 53 1L ’;’\?I,‘@F’ %%[2-6,2-7,2-8] s I\]L}UDEHP A

2N & fa &A%Y DEHP ”‘i%%ﬁ'i’g@ 0.1 % (£ &

) ® HiB#E (Specific Migration Limit, SML) % % 1.5 mg/kg 2 ™ o
FIRF%E P H S &A% 8P ;Exﬁam?% T 5T AR

22z TamELE ~FE ¢ KR — Ww\ﬁﬁJ"E%ﬁi%

$
DEHP ik & & 47 > %%%mﬂééira§$gggé§%<
BERNFREE VP

BRI RRA AR R J “v DEHP - ;’g’%‘r’ DEHP 3f iz & & & 47

B23h8 0 Rt BB 2 R S SR 2 5 DEHP 3 112 ¥5

d etk A M 2 DEHP Bk & (Co- ¥ =5 pglg) £k
v g (Mo’ ¥z g)’ ?%\‘L PR DA E B 2 DEHP 3¢ C (Mo DEHP °’

109



Mo, perp(Ug)=Co (Lg/g)* M, (g)-

2 DEHP JER ~ +7tk £ 4 5 ZA# > ¢ DEHP k & £ B> 425%
Baetler2 o 329 DEHP kR (# &%k Coo ¥ =5 pg/g
Co» Hixing/g): d LR 57 i * k&R & A A

(Mi> B =5 g)ed b orid kR - #3- 4 1) DEH

¥ (M., penp » H i 73» ug) e
T RERR G LR gR ek T“c DEHP
2% B 7 i 3 4 i + DEHP

¥ M “J

= 3 )
5 !
o W
Fs X An

)
W

SRR AT

Mo, perp(ug)=(Ce-Ce) (ug/g)*M: (g)
EBwicF v d itz DEHPFE 5 £ (Mo, penr) 224 #7 8 (Ma, pEHP )

>l o ZH
'\a‘_,E'—TH‘le

M
Sk 2 =—222F 1100 9
M, pEHP

k- N
PR TS o gt SER R

P ¥ o &l % DEHP kB 4
0.10 ppm ~0.05 ppm 2. FB-w Je F 2 * H AR B 5w e F 4ok = L
- 45 o d &:}fg%ﬁ'i‘r’ 7% 3% ® DEHP )k & % 045 ppm 3 1.28 ppm 2 % B~
THLF QT T AT L 98 it ERB MEN I Y RIT AP R
x O.lOpmeéi’ 0.0Spme.i‘ T g A S AEHT

0.87 ppm ~ 0.45 ppm -~

ok
e

F_&
-
W

AR

By
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#=+- !DEHP ER B MEW 357 jcF 2 §5F

%R DEHP i 4c DEHP ¢ & & DEHP 4~ 47 & * o
K (ug/g ’ ppm) (peg) (ug) (%)
1.28 11.36 11.12 97.9
0.87 7.32 7.18 98.0
0.45 3.63 3.54 97.6
0.10 0.87 0.90 103.9
0.05 0.43 0.46 106.7

LYW RAMASY DEHP 3 NEREF H A AR £ &
TETPN SREE PR AR E TRk
BEPUF S ZRMAE AT A5G S FRHEAP (SI &
% S3) &% & iRpFFLE L% B (S4) # DEHP
@J;‘%Jiii?d&%fmmg o d BB EF AR S FRMA S
DEHP i3 #0k & 320 02 U (1.5ppm) > ¥ 358 RE2 2% T -

'%)ES

2zt ¥R s A 5 DEHP 3 kR £

1 5 o B % MER (uglg > ppm) gk L gt
S1 0.0073 <1.5 ppm
S2 0.0084 < 1.5 ppm
S3 0.0274 < 1.5 ppm
S4 0.0113 < 1.5 ppm

’~%ir%€r$£‘$ ¢ K™
B AER AT
“*§’ﬁ$ﬁ&9%k§’qﬁﬁﬁﬁ

R iy

/4

/%@% RS LA ERER ST d d P R T 98 %
o ML PR EEEE MBS T8 SR A S 4 DEHP i3
SRR BRI 2 | (1B T S 07-3-A4-0188-01) o 1t & i3

1R
hi > LW AN Y § ¢ DEHP 2 18 »1R % 2 SR EL > &g

]
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*ﬁ@iﬁ? FRZFLRETF %H?»WE’W%mﬁiaDﬁm
P T ARG F F Y DEHP 2 B8R o 4247 6+ # % 2 s 5

Bf§A 527 DEHP 3 9% > A8 53 2R8> 42148
BHERE M SR A S DEHP 3 12 g2 pd =4 o

P—k
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CCERVEEMEORES SR
(=) BHE® or ¢

rPHHEET EGEIEL 2158194 R :

377h % R 110 FIREF WL AP LATHE R ER
F R R A AT A¥2AZHUBFHOTLFHERE
>4 e H R Bz F AR L EF F 4 F F
o FHEFFAFFH T T ERPBEAE
it O H o AR AR R 103 £
BEAe3 P28 FHSRA D H T
PHAZFM WEFF FFEFFER
FARRE RSP RS T Y
AL TR TMG 2 AT RE
IR B FMAY B X ER
F8 kAR (+ ppm 2 %% %) iy ik
&éﬁ’ﬁ*&ﬁﬁﬁﬂﬁiﬂ’ﬁ%@
Ff 104 & fapsin o & 3@@k&$%

2 kR AT B ﬁ“é\ﬂ@ﬁ@

L] o

T3 AL F A 100.1 P2 imef ook 7B P ¢ ZAE IV 64
v kR A AT (HC)~- % Wﬁucxﬂéirifhﬁﬁcoﬁ

B * P ARG A Y T

(CHy) = (CsHg) v & o & 3 o @
YR AR R SRR B
HrE B Rt § A 1T RIE TR A R R

CNMV 99 § 2 i hBefic & X & 2% 4 BE L
S dm2 Bt f ATk 0 d N2 LR
FHARTRATR Y 2GR T 0
I B R BPE AR o Pl pE o
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APHTE FE Y g a T s FY T E
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gEae | e | (58 AR
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13:00~14:30| BAM R KA EF R RE N4 L
14:30~-16:00| B & 2R3t ¥ 2 HE 4 PR
ARREENERERRWNHEHE REA
W4 B
Y7
SmERL| ¥ (BRELE T8 %A E-mail P 5]
() o
() e

fan 7 X BgaE [ R ARAER A3 (368 HEEAT EHEARTR)

[LE#k : £ xhap %T(OOS)I*’J&F%{’};\ i1 0 PR3%E:156-005 0000 33

D];;P‘]]H—ma‘ 'l 1%:»’& :

fl2E A&%twm&%u4a£m%ﬁﬁﬁiﬁﬁ'%m$%ﬁﬁﬁiﬁﬁ%ﬁ(W*
£ AT AR B R AR 0 R B ARy 0 4ukwe)

FAMALMH AR O O £ © 0O FMAR -2 EN-
WA T A (3AaT—H A e-mail S5 A F A% ERE i)

1. 3 % 8 4k http://140. 96. 176. 3/training. orig/course/course/
2. 1% AR5 F 4 0 03-5743838 » Wes A ¢ Aol 4m 03-573 2206

3.E-mail .8 K EWMHFE 12 4 | changtzf@itri.org.tw

OREORRE (R9ERARFE) HAKAEMER GIRE AR L2 0 0L R 2 R 3 & iR
3 A5 R B ko fF ok F R AR

120



(3) 7

AFFEN I/ BLF AR FREATFMERT EERE R § 4
WA g o dE R FMERRRERO EL - A REF AR RS
AT RG] M S A2 BRENE RN T RELT BRSO 0F
FAAL o AXFFE LR A LREF IR RERUKFHIIT F
PEPEREIAERERIT  UZ sy? MR ERr 2 R ETAE TR

RGP TR &g R R B g e B R
o YBREREF RO RFE LG LIRS AR
PR RFHE I LERAE TR e E BT AR mE
AHPHEEAFT FA3 mE FERER o R AoT

A5

_;;_:‘L’,

e
h—t
i

‘&

121



A AT A AR B L T
@ R EEEEMERIEESE IR E

FHIEEA - AESBIREMRE FEWEN  THERSR DL - BEliE BE/E - 855 03-5743706

HEJihES © 104.11.11(=) 1t T LB ci8fkE 16 68 121 = (FATTHCERE 2 321 5%)

MEAH  EEH 03-5743838 - EMAIL chenhsiouyun@itri.org.tw » #8704 http//140.96.176.3/training.orig/course/

HEEM: B2 2584 - F5R 104.10.31 ARG -

] i 1 AEEIERHER \:.JFEF' CABETENEEEHANEAS AT AN\ EEEEREEH -
2. FMBUGREEFERIERE AT - EMW - HibZ#EF -

BREGN

BEEZRNASEN  EREEREREREINSBMA - MITRIE - BRUAE TIFHAS - SnE
ZRIEFENRIEZFUMAEGEEMEN - ARMASH M BREIENISEPEAREBIRINm - |
RREAZREREFERE  DERRBEISREZVEITEREEICESAT  WERBHZBRTRIE
ZEWMR  FERNRENUEEREAR  UBTHZEEXESERRBIEREERE

EaHE
FERE 18R OURTEE  ALEARBIRARAS -

BRI
MERERGEERRTE T HRENDOERBEHRN

5 el 2

i

09:30~10:00 Z

10:00~10:50 | RER G B EMER A BT R

11:10~12:00 | REEEAIBNIEREFERIE

13:00~13:50 | ERIAMEEE LT AE_R BRI SERIETE

13:50~15:30 | Rt EREERESH

BT (2r—mble-mall @ EES T EE @)

HiEaHE F— R
Ehaithilt - OO0
%2 =il B CIE E-mail &3
() N 4 0% =
() pani- = %
EERGEFSIEEL : O 2ME o) AWAS : 5 & ==

O O& FERMISEE -
O BEE O AERE ABEMEEBNTHEFESENNRMRESRE - RaBRAEE)

122



s R
Btriat Technology
arch Institute

EREABETEHA
e B B R U

wnm TAH
E-mail: jhcheng@ﬂri.org.tw

g HRRTS
.l#;’):iﬂ'l.ﬂl#‘lﬂ:#ﬂti
104.11.11

) ERERERERES

123




(=) HEAPRIED R P (&3 86 12 HpFEiy 23T 5 JRIF)

<$i§3ﬁ)ﬁa\ﬁ>
2 v 0 ﬁiﬁh‘: )*
A A1t @ (PH3)22 = 7 £ 2% (CsHioSi)iE 7 %4 & -
2015/2/10 | P-01 |5 # % L
N o iE o x5 1
1P R4 COYiE TR RN > 2 B § oy
2015/2/24 | P-02 |, Oy ~ Ny » CO ~ CHa 1 B
HCL W R A 4738 » A2 4477 B9 fd
2015/3/9 | P-03 |+ & |¢ F Ho> N2~ Oy(Ar)» THC~CO~CO2 % #| ##H %
4 i (Fe ~Na~Pb...£ 18 #8)
IR BER[FHCO T HRA ) 2 A § Hy :
_ l;ﬂ’“ A
2015/3/23 | P-04 |, Oy~ Ny » CO ~ CHy 1P
2015/4/15 | P-05 |axff 4+t |SFo &8 A& & 47 LAFEE3S P E
v |BPHIFEEFHRAFELBFF Y :
- R T e x| A ¥R
2015/5/18 | P-06 B WAL fos g d i i
i w
2015/5/19 | P-07 | . ﬁj Ne #fH14 F 1855 B A 47 HiFiE:s PHE
BT R D6
2015/5/26 | P-08 |-#+ 5 |\EAEZ Y RIFACRAEE S E AT LSRN
Pl (B3 COeFHR A » 2 #4487 7 Hoo :
_ Eﬂ"“ _ﬁ >
2015/6/22 | P-09 | . Oy~ Ny ~ CO ~ CHy R
2015/6/23 | P-10 |# &% 4% |SiHoCl ~ SiHCl; 4 B A 45 B ibvixig F MR
No~ O 3 & A 17 0 ¥ Noo g4 47 02~ CO ~
2015/6/24 | P-11 |4 7% SCL |CO; ~ CHa; 4%t 02> 454 47 N2~ CO ~ COx | A7 % 4 11
CHa4
“?"L;——E" ﬁ}l‘ﬂj’: _ i o
2015/6/29 | P-12 ]\% Kﬁ? FHRMBEL S F kR KR N1
Vd N 4
. NoO & f ' B A 47 Hjivessd o g4 47 4 fa ,,,
_ e ] ;Y R
2015/7/1 | P-13 |\WEFH | 0~ Ns ~ CO « NOX ~ Cla F WA
2015/7/1 | P-14 [R% P |LED %2 ¢ 7 %3 A 5 Piirinis kT ¥
A AL .
2015/7/15 | P-15 :i”}; xe\xf}tpﬂ Ne ¢ Ar 7 % d A 47 H 5514 %55_%,,‘3
S SR v
2015/7/23 | P-16 | . . ,\ﬁ PHs § #8547 $ikeisig PHEE
’Eﬁ H_‘ﬁfé,a 3
= A
2015/8/17 | P-17 |¥35i> % *TN20 F % B A 7 L ivesid P EE
o

124




A2k ~ = ey e HopF
kP | AR AN it g R £ o (4 8)
o [EEREY o Wi W bl4e SiHe s PHy |
- L 2 i Fye
2015/9/22 | P-18 [Linde 4 |\ ° 57 4 F R
2015/10/13 | P-19 |- 4% CoFe 3 B A 47 3 fieeia PHE
[
2015/10/13 | P-20 |33 "SR EF BRI &R EATEN ol EFE
o
COr ¥ f ¥ el ~ db ~ BhE S 43 5 |
2015/11/17 | P-21 |Linde # %% F 0y
PR R s g5 s P ER
2015/11/19| P22 |£ 3 8 (CO2 % f @ ¥ CO 7 # i & 47 5 iigs FR )
RFE R . ,
2015/11/19 | P-23 ff' FET 2m w7 F R A T R FORE =
T
;o A = p e E oLy
LR AN ) ok $prt ihg £ ¥ - (438)
2015/1 | V-0 |#1 &z ¥ 5 YL G MR %%/1.4 5 (BP) ¥
S#T 3 k%Y |[CO/COL/CH Rk B % %/10.01
20151 | V-2 [FAETH JCHs L F T
o (IP) (1 * #4335y > 2 7 ¥k 17
WEL L %3 A
201511 | V=03 |77 SFs i 7] B et r%;%
YORGAR S P 2 BRI RJIEE A F Ok
2015/1/20 | V-04 |35 45 48 B o 4
¢ %4 1 NT$ 176,190( % 2 3 IP)
Bl HuCO=3:1 iR & F 8 > Wi A 5 &
2015/2 V-05 |1 = pafs it /E,J'zé 2 , meR S A H >
P eiE 48 1L
W RIRAS A L B R BH Y nf B
e FRBABLLEFREN TR T | ap ey
20152 | V-06 |i&fF =7 MEfS o R F AL R IEY A P T
g
%
Azt o kg ® Ho2 O0 kR E R - .
2015/3/20 | V-07 | % 3 Wi kg Hax ORAER EEE
¢ % % NT$ 100,000( % 2 2+ % IP)
% F f® 8 5 L/SDRE #ip| -
2015/3/26 | V-08 |13 p e LTS e ke 7%
@ 47§ : NT$ 2,000,000
P L WEWAL 25 F EREG)HHEL R E
2015/4/7 | V-09 i3 &
(3 %4 iRl 2 IR A% Rt ¥

125




SA J = Sh— |3 3 ﬁjﬁ%’#
ERPE | %R AR Hart g K § o (48)
03-5771038#601)| = 4F % : NT$ 100,500
%7 A 7 & L/SDRE # | -
2015/04/21 | V-10 |+ 1 p i R e ke S
¢ 3§ : NTS$ 2,000,000
DAPE-IL RRTHCERFFRERA FA LR
2015/04/30 | V-11 |4 /tel : FehkE NARBGC o F Y AE ¥ | kT L
0972861113 RE DL R
3 B opF-gek 4/ |i2 v Pergan/Selma £ 5 ;8 CHy 8 i 8 ip
2015/05/04 | V-12 L,,g # 3 CHe 335 il v
Tel:04-24753369|®, #% = % 2w A % 3 Hplkh Bl a
FEFAHLGG DY F R PH % NH3)k B & 47 P
2015/05/27 | V-13 PaRos i [R5 WPH: * NH) FHEe gy
P 3¢ % : NT$ 100,000
R RIS CRABRT
2015/06/15 | V-14 | =2/ Tel: e %;'ﬁ szj'f@oz ﬁé%;ji% 5| fplE
- 7% R 1 prcahatie f" B B ,
0088.935007 |7 € >R FITiREFT RRLT T '
i)
L EF L | |
2015/07/02| V-15 | 7" P FREREESITRREE23FBP) | Wi ¥
v
LARIRRF Y > F 5 g RO 2 -
DR BFHAELS 0 KRR A AT o
BREERGS P0G o L mE g RRE S #
2015731 | V-16 |77 EF T cT BRI #lis %
S AHc) X BT B A B RS E o
SO0 18 % F /T B R sk E o
(R Erfaf: 1.7 % 2.5 %
%3 B ® 3 5 L/SDRE 8 °
2015/09/10 | V-17 |4 & # kg ¥
it 2 37§ NT$ 567,000 t T
2015/10/12 | V-18 |4 i+ & #%? CO~CHs~SO, % NO kR %% o| Wi ¥
. . # ¥L ¢ Ar~ Nz~ Oz ~ CCloF; ~ CHCIF: ~
2015/11/19 | V-19 P ety 2R , X 7
FE T ey ¢ e ok B s - 8
(REBRHRENRE)
i A = a1 o b Ty X
ERPY | B AL it ehg R Hir(458)
. L o F 18R R
SFo f %8~ 47 h #2  (# F 0-10) ppm
2015/02 C-O0l |psp g2 /g
015/02/03 AP & 5 GRRiE e 2P L5 AR} A ) ;‘@}w/ i
&
2015/03/04 | C-02 PR (AW HIAFEINTIEAE AR LS TE

126




B p Hp

oL

B thg &

e
Hx(438)

24 ~Silicone ~ it F W ~E£ £~ F - H 2
# %Y F1SO 17025 33 o

‘5’ _.': ,‘» (é’: Ll e
2015/03/16 | C-03 xi%»k’«/ . LFAAPL ﬁ%]n BT B Bo o R }\%{r% o
M A ¥
2015/04/01 | C-04 3 éiﬁﬁﬁeﬁ?ﬁ%ﬂi‘_&%ﬁ/?‘l zﬁ A A
FF AR FRERRES 21 %, 10 %, .
2015/4/16 | C-05 sooopmn,looopmn&lopmn,%ﬂz.&TAFi;ﬂj’Eg
logo #F £ P F
2015/2/16 | C-06 i v Pergan/Selma % ;% CHy 805 1 B B, | %8 1 p] %
FREHoRERERIRARFLN [
R R BT
2015/5/14 | C-07 |magp oo | o7 FIDVHRRIZLERIR (54 7 = fodl  £07]
CHy4, 0~1000 ppm) oY e i3
Ry
I.K-TYPE #:E# (v /= 32mm, £ 800
b RRE%E G mm) &t » F 11 E TAF logo 3§ £
2015/5/29 | C-08 oo - L
29 i o 2$$'%W$%E(k§fémmnmmﬁo%,iM%#
20%) > % 4t 2 TAF logo 47 %
8 8 g BB
2015/6/23 | C-09 -k & & 4% % Moisture 0-2000 ppm i ZE: &
i
£ AV EA - RE e
2015/7/8 | C-10 / #‘t;“ (ZCS ;E i ?VJ@H‘ i sgaa e
R R R
Sorss | Cot | R ARG 2 COCOp a2 HOM |31 4 53
T T EE S
A 5 STk o B L L 0 0 0
2015/7/20 | C-12 Jf: /f(']ﬁ:u ek & v 5(38 %, 53 %, 58 %, ﬁﬁ/ﬁ#—ﬁ
66 %)
2015/83 | C-13 uv 4;:%,-'7%%;51% xRk (HRIR T T BEZ F D EPN T §F &
ATE) (4
LEHEA 17 % 2.5 %
. AEERFY 5 5§ 3BT 0
2. AETREL o F ML a7 R
C-14 ' , r e e
2015/8/4 S S S T
4 /f%(’] E?T;‘? /ﬁh’g_ m/n ‘ﬁ m\l /?J ? /é‘» °
5 /:_i% 2,?/3%% ‘/‘&"frl’l‘— ?él%

127




H e

BRPY | HE 28 Bt eng K H > (4F8)
ATK > o B w Y 2
2015/8/18 | C-15 |~ \E’; REF 225 ERRE f"%*‘
FHER SO H
¥ pl 7 B % IR CO/COr 1B B4t
F AP AT
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Formaldehyde is one of the most common indoor air

ot

!

d

pollutants. Long-term exposure to low doses of
formaldehyde can cause skin, eyes, throat, or respiratory
disease, may even be carcinogenic, exposure to high
concentrations of formaldehyde is vital. Because the
serious impact on the health, countries have worked out
the formaldehyde exposure standards to safeguard
people's health. In response to the setting of
formaldehyde exposure standard, all kinds of
formaldehyde detectors are widely used. However, the
lack of formaldehyde standard is now a problem and
makes it difficult to confirm the detection accuracy of
the concentration of formaldehyde detector. In response
to this demand, National Measurement Laboratory
(NML) makes efforts in the development of
formaldehyde standard based on ISO 6142-10:2002
currently. The applicable range of this system will be (1
to 10) umol/mol Formaldehyde in Na. This report will be
a detailed explanation for the system. In addition, we
also include recent assessments on system stability,
permeation rate of formaldehyde permeation tube,

interferences of different carrier gases.
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National Measurement Laboratory(NML) has developed
CO+CO2+C3Hs in N» primary reference gas mixtures
(PRMs) for measuring vehicle exhaust emissions
available in nominal fraction range of (5 to 40)
mmol/mol CO, relative uncertainty(Urel) = 0.8 %, (50 to
160) mmol/mol CO>, Urel = 0.5 %, and (100 to 1600)
pmol/mol C3Hg, Urel = 1.0 %, each of which was
individually prepared according to ISO Guide 34: 2009
and ISO 6142: 2001, and was verified by the GC-TCD.
The results showed that the quality of these
CO+CO2+C3Hs in N2 PRMs can meet the requirements
of CNMV 99 Regulation in Taiwan.
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Measuring Vehicle | CMS/ITRI has developed CO/CO2/CsHs in N2 primary
Exhaust Emissions | reference gas mixtures (PRMs) for measuring vehicle
exhaust emissions available in nominal fraction range of
(5 to 40) mmol/mol CO, (50 to 160) mmol/mol CO2, and
(100 to 1600) pmol/mol C3Hg, each of which was
individually prepared according to ISO Guide 34: 2009
and ISO 6142: 2001, and was verified by the GC-TCD.
The results showed that the quality of these CO/CO2/C3Hs
in N2 PRMs can meet the requirements of CNMV 99

Regulation in Taiwan.
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Trace moisture is one of the critical impurities in
speciality gases which are used for semiconductor
process, but it is difficult to acquire moisture standards
with low concentration (< ppm) in the cylinder. Started
from 2014 with the technical support of National
Metrology Institute of Japan (NMI1J), we have established
a Simplified Trace-Moisture Generator (STMG) which
can generate 50 nmol/mol to 50 pmol/mol trace moisture
in nitrogen using diffusion method according to ISO
6145-8:2005. Cavity Ring-Down Spectroscopy (CRDS)
calibrated by the primary trace moisture standard system
in NMIJ is used as the transfer standard for measuring the
concentration of moisture generated by STMG. With the
development of trace moisture generation and measuring
technique, we further cooperate with a local gas company
for helping them to establish capabilities for purity
analysis of bulk gases. Moisture contents before and after
purification system are monitored to ensure the

performance of installed purifier.
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Development of
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Continuous
Emission
Monitoring

System
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A continuous emission monitoring system (CEMS) is the
equipment for the determination of a pollutant gas
concentration and emission rate by using analyzer
measurements. The qualities of the calibration gases used
in CEMS daily calibration check have a dramatic effect
on the acquisition data. In order to form an unbroken
chain of traceability of calibrations and for the
requirements of quality audits of calibration gases used in
CEMS, the primary reference gas mixtures with relative
expanded uncertainties less than 2.0% were developed by
CMS/ITRI. The results of show there is some difference
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between the tag values and certified values.
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Nanocluster-Assist | It has been widely recognized that mercury is hazard for
ed Fluorescence human beings. In this study, we aimed to develop a
Detection for fully-automated system that coupled an on-chip solid
Online phase extraction (SPE) device with gold nanocluster
Determination of | (AuNC)-assisted fluorescence detection for the
Mercuric lons determination of Hg2+. The developed system consisted
of three main parts: the on-chip SPE device, the bovine
serum albumin (BSA)-stabilized AuNCs, and the
fluorescence detection system. Herein, BSA-stabilized
AuNC:s prepared by a simple “green” synthetic route was
used to recognize Hg2+ through fluorescence quenching.
Meanwhile, to solve the encountered problems during
analytical procedures for Hg2+ determination (e.g., low
analyte concentration and low tolerance to interference
ions), an on-chip SPE device was employed for analyte
preconcentration and matrix separation. Furthermore, to
avoid laborintensive manual manipulation, a
programmable valve manifold was designed as an
interface combining the SPE microchip and a
fluorescence spectrometer to achieve the fully automated
operation. Hopefully, the proposed system would provide
a promising platform for accurate determination of Hg 2+
in samples.
Workshop of | CMS-ITRI 2. ® fig | ¥ ﬁ”“n—g# Rz p 34749 EHAHERT
APMP/TCQM | th% Hojirsf B3 | S chp 3 o g9 A K ~ Bepb ~ of g ehfl e g
Gas Analysis | /= BEEv k> FAHATERBFF2—- o o b
Working R evE R B 4o 4 LFL;pw SERBEPN TR RE 0 Y
Group AEALRE Flm T R RS A RS B
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Formaldehyde is one of the most common indoor air
pollutants. Exposure to low doses formaldehyde can cause
skin, eyes, throat, or respiratory irritation, it is also
carcinogenic; exposure to high concentrations
formaldehyde is even vital. Because the serious impact on
the health, countries have worked out the formaldehyde
exposure standards to safeguard people's health. In
response to the setting of formaldehyde exposure
standard, all kinds of formaldehyde detectors are widely
used. However, the lack of formaldehyde standard makes
it difficult to confirm the detection accuracy of
formaldehyde detectors and the building of corresponding
traceability. In response to this demand, many national
metrology institutes are focusing on the development of
formaldehyde primary standards by permeation method.
Key facilities of formaldehyde standard generation system
include magnetic suspension microbalance, gas dosing
system, moisture analyzer, and formaldehyde analyzer.
Recently, CMS-ITRI has started to establish the relevant
system. The content of this report includes details of the
system, and assessments on stability of weighting system,
stability of permeation rate, temperature dependent
permeation rate of permeation tube, and interference test.
This system is expected to be completed within two years,
and then it is able to join the corresponding calibration

and test services in Taiwan.
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(1). (100 to 1000) umol/mol CO2 in N2, U; = (0.2 to 1.2) %
(2). (100 to 1000) umol/mol CH4 in N2, U; = (0.8 to 1.0) %
(3). (1 to 100) mmol/mol CH4 in N2, U, = (0.2 to 0.8) %
(4). (10 to 250) mmol/mol Oz in N2, U, = (0.5 to 1.0) %
(5). (1 to 20) mmol/mol CHy in air, U; = (0.3 to 0.8) %
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GEVE 0 ot - KRR 2019 EA2 0 AR A CMC E &Y st TF OB R AT
3R EF s g 0 P niE s L0 30 40T o
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% %t 11-2 1 1SO Guide 34 328 # ¥

W

= B 2 5 %] (Refer to
ILAC G12:2000, Appendix B)

B[Rk (¢ R RIFRE G FELR)

COinN; : (1.0 to 100) pmol/mol,

U:=(1.0 to 3.0) %
COinN; : (>0.1 to 100) mmol/mol, U=(0.2 to 1.0) %

CO2in N,
C02 in N2

1 (100 to 1000) pumol/mol, U,=(0.2 to 1.2) %

: (>1.0 to 160) mmol/mol, U~=(0.1 to 0.8) %

CH4 in N2

CH4 in Nz

: (100 to 1000) pmol/mol, U=(0.8 to 1.0) %

* (>1.0 to 100) mmol/mol, U=(0.1 to 0.8) %

CsHg in N, © (0.1 to 50) mmol/mol, U~=(0.5 to 1.0) %

CF4 in Nz

2 (100 to 3000) umol/mol, U=(0.3 to 1.0) %
( ) 1 > Ur( )

SF6 in Nz

: (10 to 1000) pmol/mol, U=(0.5 to 1.5) %

NO in N>

(50 to 2000) pmol/mol, U=(0.8 to 2.0) %

SOZ in Nz

: (50 to 2000) pmol/mol, U=(0.5 to 1.5) %

0, in N, : (1.0 to 10) pumol/mol, U=(1.5 to 3.0) %

0, in N, : (1.0 to 10) mmol/mol, U=(0.5 to 1.5) %
0, in N, : (>10 to 250) mmol/mol, U,=(0.3 to 1.0) %

CHa in Air : (1.0 to 20) mmol/mol, U;=(0.3 to 0.8) %

% % 11-3 : 1SO 17025 %’u%ﬁf’ i
i Rl >R/ bR L TR I 4 F B P FES

KI1000 ZER G OEEN AR R 2 | (1to 100) mPa's 0.04 mPa-s
A | A (>100 to 1000) mPa-s 0.9 mPa-s
B3 (* 1 %% 07-3-81-0063 ) / (>1000 to 10000) mPa-s 9 mPa-s

- E LR % :CANNON / S3, S6, | (>10000 to 100000) mPa-s 97 mPa-s

N10, S20, N35, S60, N100, (>100000 to 200000) mPa-s 2300 mPa-s

S200, N350, S600, N1000,

S2000, N4000, S8000, N15000,

S30000, N62000
KI4000 | 4% ¥4 ®ER R4 kAR | CO: (1000 to 10000) gmol/mol 9 umol/mol
CO,CO,, | I 42K —F #0457 e @ | CO: (> 10000 to 200000) 90 pmol/mol
CHa, HhpRB(2 2 pmol/mol 12 umol/mol
CsHs, O> | 07-3-91-0035) / CO3: (1000 to 10000) pmol/mol 120 pmol/mol
(W ¥L # 2% 5 8 NMIs/ CO, CO, CO3: (>10000 to 300000) 8 pmol/mol
1) CH4, C;5Hg, O2 pumol/mol 80 pmol/mol
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o 2 (ETLRSENE SRR I g Bl R FETR
CHa: (1000 to 10000) pmol/mol 6 pmol/mol

CH4: (>10000 to 100000)
pmol/mol

Cs3Hs: (1000 to 10000) pmol/mol
Cs3Hs: (>10000 to 50000)
pmol/mol

0,: (1000 to 10000) pmol/mol
0,: (>10000 to 250000) pumol/mol

60 pmol/mol
12 pumol/mol
120 pmol/mol

K14000 AhFL A MIER BB A AER R | CO: (10 to 1000) pmol/mol 0.08 umol/mol
CO,COs, | 42/ —F 40k +7 RFE e L 45 | CO2: (100 to 1000) pmol/moll 1.1 pmol/mol
CHa, B HRIE(R 2SR CH,: (100 to 1000) pmol/mol 0.9 pmol/mol
C;Hs, (4% | 07-3-A3-0079) / CsHs: (100 to 1000) pmol/mol 1.0 pmol/mol
LA ) & 5 4 NMIs/ CO, COs,
CHa4, C3Hs
KI14000 HFLF RER BRE kAR | NO/N2: (50 to 2000) pmol/mol 0.89 pmol/mol
NO,SO, | T 48R/ — =tk (2 2% SO2/N2: (50 to 2000) pmol/mol 0.82 pmol/mol
(8% FLF 5L 1 07-3-A3-0205) /
1) {538 5 48 : NMIs /NO, SO,
KI14000 ARaER & F Wk RS FEAZS (2 | 137 pmol/mol 1.7 pmol/mol
C,HsOH = S5 1 07-3-A2-0120) / 301 umol/mol 3.2 pmol/mol
(8% 7L 2% 5 48 © NMIs / C;HsOH 547 umol/mol 4.3 umol/mol
i)
KI14000 FRAMAREFTEEREFE | CONz (1 to 100) pmol/mol 0.5%
CO,COy, | RBR#ERR —FE 2 (2 Ehh CO/Ny: (> 0.1 to 100) mmol/mol 0.2%
CHa, .1 07-3-A3-0179) / CO»/N2: (100 to 1000) umol/mol 0.2 %
C;Hs, & 5 % 1 NMIs/ CO, COs, CO2/Nz: (> 1 to 160) mmol/mol 0.1%
CF4, SFs, | CH4, Cs3Hs, CF4, SFg, NO, SO, CH4/N»: (100 to 1000) pmol/mol 0.2 %
NO, SO,, | O CH4/N2: (> 1 to 100) mmol/mol 0.1 %
(0)3 C3Hs/N; (0.1 to 50) mmol/mol 0.5%
(4h ¥ F CF4/N2: (100 to 3000) umol/mol 0.3 %
1) SFs/N2: (10 to 1000) pmol/mol 0.5%
NO/N2:(50 to 2000) umol/mol 0.8 %
SO»/Na: (50 to 2000) umol/mol 0.5%
02/N2: (1 to 10) pmol/mol 1.5%
02/N2: (1 to 10) mmol/mol 0.5 %
02/Nz: (> 10 to 250) mmol/mol 0.3 %
CHy/air: (1 to 20) mmol/mol 0.3 %
KI14000 TRF AL ERKEARR (2 | CHs (0.1 to 95) cmol/mol 0.18 cmol/mol
&= X AR | %I 07-3-A1-0028) / C,He: (0.1 to 10) cmol/mol 0.017 cmol/mol
F (yg | BEFH NMIs/ &= %25 | CHs: (0.1 to 10) cmol/mol 0.012 cmol/mol
# 18) is0-C4Hj0: (0.01 to 1.0) cmol/mol | 0.0012 cmol/mol
n-C4Hj: (0.01 to 1.0) cmol/mol 0.0012 cmol/mol

neo-CsHjiz: (0.01 to 0.2) cmol/mol

0.00013 cmol/mol
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150-CsHi2: (0.01 to 0.3) cmol/mol 0.0005 cmol/mol
n-CsHjz: (0.01 to 0.3) cmol/mol 0.0006 cmol/mol
n-Ce¢Hi4: (0.01 to 0.1) cmol/mol 0.00031 cmol/mol
N2: (0.01 to 50) cmol/mol 0.0038 cmol/mol
CO3: (0.01 to 20) cmol/mol 0.008 cmol/mol

K16000 FHEPR AARFHUMERKFR | CO:(0.0to0.1) mol/mol 2 umol/mol
PR g | TARR (R EHRE CO3: (0 to 1) mol/mol 6 umol/mol
LT 07-3-91-0072) / CHy: (0.00 to 0.05) mol/mol ((0 to | 59 umol/mol (0.1 %LEL)
Bw s | JEEF R NMIs/ CO, CO,, 100) %LEL) 26 pmol/mol (0.1 %LEL)
% %84 | CH4, C3Hg CsHs: (0.00 to 0.02) mol/mol ((0
BE ST to 100) %LEL)
PRIE R BT
B E
ZF it
iR~
IEER
iR~
- Fm
RS
KI16000 FRER AAFHATERD 0% to 100 % 0.5%
FRA L | 25 (2 E %Y 07-3-91-0070) /
= & 5 4 1 NMIs/ CO, COs,
(Co, CHa, C3Hs
CO,,
CHs,,
C;3Hy)
KI16000 FHERAFRAE R 24— | CO/Na: (0to 100) % @ (50 to 0.03 %
FRER | FAPA T4 17 R(2 55 500) pmol/mol
REE | 07-3-A3-0185)/ CO/N2: (0 to 100) % @ (1 to 100) | 0.02 %
2§ 48 1 NMIs/ CO, CO,, CHs | pumol/mol
CHy/air: (0 to 100) % @ (1000 to | 0.15 %
20000) umol/mol
KI6000 Ty F WA 4 kR AR | (0to 1200) pmol/mol 3 umol/mol
FHER | (2 2 %5 1 07-3-A3-0197) /
AR E | &% 5 8 0 NMIs/ C,HsOH
(C;Hs0H)
KI17000 FRER AAFHEREAER | CO:(0.0to0.1) mol/mol 2 umol/mol
FRAAT | EARE (D E S CO3: (0 to 1) mol/mol 6 umol/mol
&~ ¥ | 07-3-91-0072) / CHa: (0.00 to 0.05) mol/mol ((0 to | 59 umol/mol (0.1 %LEL)
Bg A4 | &5 4 NMIs/ CO, CO,, 100) %LEL) 26 umol/mol (0.1 %LEL)
% CHa4, C3Hs CsHs: (0.00 to 0.02) mol/mol ((0
to 100) %LEL)
KI7000 FHERFRAEE KA/ — | CO/Na: (0to 100) % @ (50 to 0.03 %
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e i+ ol R /bR 1 TR 7 B P FEER
FHER | F AT AR EHE 500) pmol/mol
HREXE | 07-3-A3-0185)/ CO/N3: (0 to 100) % @ (1 to 100) | 0.02 %
12 § 44 :NMIs/ CO, CO,, CH; | pmol/mol
CHy/air: (0 to 100) % @ (1000 to | 0.15 %
20000) pmol/mol
KI7000 FpE s WAL 2ERrAAE | (0to 1200) pmol/mol 3 umol/mol
FRER | (2 %% 07-3-A3-0197) /
SR | % 5 8 0 NMIs/ C,HsOH
(C:HsOH)

gk A E BT 1041027 4 7

W R

%‘liﬁﬁpi%%ﬁ%ﬁﬁﬁﬁﬁ%
% & § (TAF)/ 3 %

NG

o5 %

& (R

F i ) ~ T
IR K 2R B ) S
2

I Rl SRIRE R E R R

A EOE VLR o R 15 Pk S IR B

W 11-2 5 4

L L
45
R WL

FHER A EE 8 AR & R

J.,f,l
EREr R

SPpE R (S A KRBT

5 CO8 i #

JB 2R ) ~
(s ko f 5%
(RPN

BB AR R AT
T JRIkR & Ao 114 97 o

FeRr B ER R

=
L

@ﬂ(%@

BRRE F Wi R%E LS CL0
ﬁ@%%ﬁﬁgﬁ(@wlbﬂ’ﬁ%iﬁ%
FoBEEAECE Il LZAKRALA )
B EF®R 2L

(B2 A >R

BRw ) Ed S
5 R = i&}\‘j;pi“g
g‘i/ﬂﬂﬂ

BB B 5§ RS A R R
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A 114 FREFRA L F W ARE § SLEMIREE £

4R R B R
CO in N 1 pmol/mol ~ 100 mmol/mol <3.0%
CO21in N2 100 pmol/mol ~ 160 mmol/mol <1.2%
CH4 in N2 100 pmol/mol ~ 100 mmol/mol <1.0%
C3Hg in N2 100 pmol/mol ~ 50 mmol/mol <1.0%
CF41in N2 100 pmol/mol ~ 3000 pmol/mol <1.0%
SFe in N2 10 umol/mol ~ 1000 pumol/mol <1.5%
NO in N; 50 pmol/mol ~ 2000 umol/mol <2.0%
SO, in N> 50 umol/mol ~ 2000 umol/mol <15%

1 pmol/mol ~ 10 pmol/mol ; <3.0%

O21n N2 1 mmol/mol ~ 10 mmol/mol ; <1.5%

10 mmol/mol ~ 250 mmol/mol* <1.0%

CH, in air 1 mmol/mol ~ 20 mmol/mol <0.8%
CO+COx+ CO: (5 to 40) mmol/mol CO:£0.8%
CsHg COz: (50 to 160) mmol/mol C02:<£0.5 %
in Np* CsHs: (100 to 1600) wmol/mol C3Hg: <1.0%

*LAERITHBEE N

k& Bk i R R A4 (1SO Guide 342180 6142~1S0 6142 £ 1SO 17025
:t) TERRESTFTRA A RFFEER N E AP REEC (ME
A CRRLEAEE TAF)#afrvEéE”ﬁi’#%%t’fiéi%%%%L@oE«‘]Mﬁrﬁéy‘z

%4m%ﬁ‘w%4$ﬁiﬁﬁ FREFSFTERZNZE ZES QR
Eo O GROTEF R TE SR RIA N AR RRRE L F D R A B
TOH-F AT AL RS F A A 0 R P R MR R A B RARE
RlXAREE SR 72 AE o d BI7F % E S22 JRlE - SERER
2_ e #2EE(CIPM MRA)% TAF ’If_r;;ziﬁ FEFHprT BEREE > 75
BES BT e A R ARG RS R F M EAETE -
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L o s R R

2 G30EF P AV EFTRARBEEFAT RS0 R EORPRESS
PR ORELERAPM D EFTIHREIMREMER A F 24 Li~Na~K~Rb~Cs~Be -
Mg~Sr~Ba~Zr~V~-Mo-~Mn-~Fe~Co~Ni~Cu~Ag~Zn~Cd~Hg~B~Al~Ga-
In~Tl~Sn~Pb~As~Sb~Bi~Se~Te~Cl~Br->NOy »NOs ~» POs* ~ CN ~ TOC ~
ClOs ~ 2 BrOs o ¢t #F » NMIJ 75 4] #-3 2015~2022 & 2. fF > & & 373 3~4 B %z
SH PR RSN ERAHRELT ST

WERIPRBESF TV FOREY ¢ 72 A28 g LLE BRI P THR LT
feliEier TR & fmﬁii’&;ﬁ FER R E EEEZ B B o e Bt

}ﬁ K,:V

I S R M % 0 £ e W 42 A (Gravimetric Preparation) > # 7 & 3
¢%@#+w%¢~%@ A J%Qﬂﬁﬁﬁ%:ﬂiiﬁﬁﬁjﬁﬁﬁkﬁﬁﬁ’
- &V ;ﬁg’ kEEBER ']( kFZ RIS LUF LB EFRARE LAY AL

FER AR B TR R - o

SRR P TR A Y AR WA B RS A B R R
TR R R B PAFRDER o ,’&%ﬁ@-ﬁ 30 # NS o m B ERT T T
AP e B A TRES R A REA S 3 E (B 12-1)

(1)# % 4 & 47 ;% (Determination of Impurity) > 8~ 2 R ZF 2 T3 HR 2 R i

\

> e 7 Zn~ Cu~Ni~Co~Fe~-Mn~Cd~Pb~Bi~Sn~Ba~Sr~Tl~Al-
g A d BB E THFHRLF 2 DIk R A7 T T DR PR

(2)% & iF %2 (Coulometric Titration) > }* 45~ % ¢ 7 B~NHs ~As 2 Sb> [* ¢
B R ERAHPEAFREE - PRRAST 0 R RLTE2Z

(3)Z £ # 17/# (Gravimetric Analysis) » p*#g~% ¢ 7 CI' ~Na~K-~Li~NOs ~ 2

Rb» i & EMmif R~ REEL - itk F i @picH s v iftg o
TE w g R ekl MR
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Concentration comparison by titrimetry

—
“soln,
$nsid) w$ KCN
“soln P Yan' S80I " ’
@j?@@’b@}fg},\ Nisd, Titrimetry
{Sn' Determination o' \&3'\ [Basid
ofimpurity  (Nj (Custd, ¢ agly/

=
o CO,
Con B0, SI = %7‘ < sico; soin.
e 2o f B0l o
NH, "std. '?gi‘ Coulometry o w{‘fg@?’

“soln, g.\ @ ~
S L AL
’ N G . et . = 1)
O M e : - W
& sﬁﬂ libCl“ ) ™~ ’,_\“w v ) S
\"1'"»; KNy @ %9 Titrimetry

V
£ h

Na
PN -\
@@@;@@Q&
W 12-1: RAp R BRE LS F FLF B2 DRSO KHEL

WRRAPREE L P FAH BT A RF A 4T (U E 5 0l 54 BN 12-2)
(DFe R 7 B ok
QEBRFHDHRLIT > FEREREFLHRE BEAF -

(2) & B 37 L ik o

GV & Bl infrE B R(IR . BT F A G 4T )

(4)H#-% fr2 peig §) » 1 o= a3 3 5g @ (Polyethylene)

(S)HEH 3T HL? e » 0.05Smole/L ehfieie » £ £ B EF Y1 2T € % -

B o
(6)* PE#L ¥ B~ ¥ S g el 4l » 4o » B 7R £33 B pH (& > 4o > dpon Al 18 1%

0.01 mole/L ez = tiew 2 pe(EDTA)E (7 /F %o (14T~ & 2 jF TALR 5 b > &

4 Wt 12-3)
MisFFLEQN" F 22 S TIRMERZ 10 BEARTETE -
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Preparing procedure of element solution CRM

Weight the mass of CaNO,

@
Adding 20 mL nitric acid
(water: nitric acid = 1:4)

|

Move the solutioninto
1L PE bottle

Rinse the beaker surface
with 0.05 M nitric acid and

transferinto 1 L PE bottle,

repeat 5 times

Compare the
No. 2 to 8 were store concentration of No.
togetherunder 8 1, No.9and the

degree refrigiator other1 L PE bottle B

- L Weight the 100-ml PE bottle
Dividethe 1L solt.itlon into 9 parts (9 bottles) and record.

Fill the 0.05 M acid solutioninto
the PE bottle and stop until 1kg

Wo 12-2 ¢ ik R RBHRE ST ¢ WA 42T W

Titration analysis

Weight the bottle (1-L

and 100-mL) and record

[
F [
1-L bottle B

100-mL bottle 1

2 7
3 8
4 9

\ 5 10

Weight 5 g of sample
solutioninto glass beaker
| \ Add 70g of pure water
100-mL bottle 9 |
o Adjustthe pH of the solution
11 t0 12.0 with 5% NaOH

12| I
== Add 1 ml of 0.025% HNB
13 (agueous solution of hydroxynapthol blue)

1 08 A O o SO,
14 e I LT
g 8
= b

Titrate by 0.01 mol/L EDTA at 650nm

W% 12-3 R ki s

(expected end point: 12.48 mL)

ﬁ?‘%#?kliﬁﬁi’éﬁﬁ T R WG 22)
PHRE2 %%M@’
?m@%ﬁ - %

ﬁ&*ﬂﬂgp’“iﬁiﬁﬂi R (4 +

mﬁt‘ﬁlﬁi}; ’ F LE"I”_Q#%_}L, ﬁ’é\d‘iiﬁif? v

Faeflens e/ 5343 -
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BALL RO RITEEARRE S PR 0 2 B RES RS
1~ AREAS ~ R 2 G AL AREAR S~ R hH R A REARS (R
12-4) o R BBz~ & §f RaEMehpe Bl dp 7 B P E 2 A F L pH B P
doie B R R B0 13 B 2 AR -

W 12-4: ReAphes@m st &+ UG 2 kRREFY 4

BORRADRBEHRBES TP TR Z RRAKREALES TR EREAE R R
TS P eof o EARY Rl 3 FUER 94 S 5 999.94 mg/kg 2 999.32 mg/kg
b E R BRSO (RI 12-5) - el R - H I WE O HS B
2 feflih £ > ¥ 8- e NMIJ 2 s o3 4 T (%E kR 5 988.63 mg/ke)iE {7k & v
o Lk R 2 BAEA o

FHEFNT o pEARAZARE A EFFIIFTLAPERAEFEEREAP N
A B (RSD 2.3 0.01%) > * & fe @l 4 & F2 e @k RipH KL S 0.009% (NMIJ #7
B2 RERES L F T2 TR G 0.1%)
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W't 12-5: pipds~d RBRES TP TG 2 kA SR

) ﬁ“‘f%ﬁﬁi&.&%%#?iﬁﬂﬁ PERBRBRE THRLKREBEST P T
A2 WA ~FHE D e RRBRBERLITE T T 3% L“-’-'—’ﬁ. FHREHRS? B~
FAAPE K G F R R AL A% %#@ L 3
MR o Ra o M g AR A SRR I ER

F AR T 4 kRt SRR o
I % #1# iz (Isotope Dilution, ID) & AR Ak NF A R P 0 BB
GEBE BT LR F Vb e i\’%’%l)‘ BRIGHGES A > EI* 2888 Ik Sk
A ﬁrﬁ 2 A g F g PR 22 185 P &% (Internal Standard) o &
AT H B R R R R A R HE 4 F o AR L R RS
% &ﬁ;‘*.ﬂ_e\ T RBRARORAS GRS FRRY PR
FABALICZEABAE TN mE o A E R P R FAT o

P bt BWEREFT EERE AR AR ERZ P AHRESLY FH

(£%HF e 5 PP PVC~ABS) e A g TR AV RIBEEF T 37 18 § #
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At et FFaplakrsw T R iR LR HEY 245
(85~ 45~ & ~ 2 4 )m,;g)iggg o
R ERFRLS o FARTR ERFRERR O Ra AL ERERR D
EEFEERRT APED R ST OFE >V ARE- K3 RRRERLF R AR
BEER > LfI* 5k i3 ﬁ%‘ﬁ 2 (Reverse ID Analysis)45 fie £ i 2. B % ?d 57
F(tet 5 NMU #7772 988.6 mg/kg R %3 4 F) > #-2 ik B 2 h %@ 43 &
Ford iRzt oliR e EFERRAITRE I 2030 Ik =k 7
TR kR E > £k R R RR LG BRelt 2 i (B 12-6) °

Reverse Isotope dilution ICP-MS

A¢(79,std) — R, x A¢(81,std)
Ry x A¢(81,sp) — A¢(79,sp)
Co — Co 5 Mo Rp < Ar(81,5p) — Ar(79,5p)
Dilution by Weight S Wil sam P Meam ~ Ap(79,sam) — R, x Af(81,sam)
I 4 | Analytica Chimica Acta 837 (2014) 23-30

Mtq
Csp = Csrq % ms, X
s
A bottle (1000 ppm) B bottle (1000 ppm)

A2 bottle A2 bottle B bottle
(10 ppm, 100 mL) (10 ppm, 100 mL) = = (10 ppm, 100 mL)

Spike Enriched Isotope

10g 10g 10g 1g solution (28 ppm)
Al bottle A2 bottle B bottle
(1 ppm, 100 mL) (1 ppm, 100 mL) (1 ppm, 100 mL) Elan DRC 2

Dilutionby volume | Dilutionby volume | Dilutionby volume

Albottle A2 bottle B bottle
(10 ppb, 100 mL) (10 ppb, 100 mL) (10 ppb, 100 mL)

W't 12-6 : 3 b = AR R RS LW

P AT Rk AT 0 BT 1 A e 0SSR R
(F %k AR A B 5 999.94 mg/kg 2 999.32 mg/kg) » ik y5 Bl 12-6 2 e fllindz » £ fedl
ZHURE G P A AFREER LR S(AL A2, andB) e AT R R AT 0 = F 2 RRIER
ﬁéWﬁvEWW%%ﬁ%imﬂmum%%mMUéﬁmemw;_kﬁﬁww
A ARG 0 A W] Ry e e R R AL R
BN HE Y @R 2 EREAT(BIN 12-7) c IR NG F E AT T F
RS HZERHE 2R RR S f’me‘-mﬂ‘&/ﬁuﬂ AR o L F R 0 AT
B AL R HAPVC 2 PP)Y a2 kR > A &Y 5 NMI 8 2 h sk
$ % (PVC : NMIJ CRM 8123-a ; PP : NMIJ CRM 8133-a)

&

4/
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Microwave digestion (PVC and PP)

AR YR

W 12-7 R Bk if 5 S ER R FRA LRI RS kR A

o2 A1 SRR (9 12-1) 3 ZRIER E4 S 5 962.5 mgkg (PVC)2 942.4
mg/kg (PP) 358 44 % f2 HB kR EAPIT » 2 XN H I TR IBE RPN > Bt
KR R R L TERT R EEALAAL o

20121 T b e AFRENRES TS TERHE Y SRR RS

Material Measured Concentration SD Certified value = Expanded uncertainty

(mg/ke) (mghe)  (mg/ke) (sl
Pb in PVC 3.9
(NMIJ CRM 8123-2) 962.5 (m=2) 965.5 6.6
Pb in PP 0.02
(NMLJ CRM 8133-a) 942.4 (=2) 949.2 7.5
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ELtz s E A RARFL

EN 4 1“5‘3”31‘@'?”% £p *ﬂ ’ 1,.853 @]Nﬁ»p )iiﬂfir/»;‘ mﬁxrﬁ P 1‘@‘-/?:‘
HERM AL 2 BRliEmo 2y 2 WrERERE FEgd TRrAEFEED
ZFEBFEFEFE  NML)FE > AARIRFERLARY NML EREFLFER
Fod AT EHMPRAN A2V EIEAH NPT SFHEHAIFLHEITE T
Hd AR GRS REAA MRV EERIMBRLEPN DAERE T AU
BRACE Sas - o % IEAE S

AVEFHERAANL L E L e BRAAEFATARE !

(DFBP FRAVGELR - ¢ BHALTHBLE - FPRBLAE - HE e Fa 0w

BRI s HHARBRIRE -

QL EHaw o e RAFRFBLAE -KHP FLHRFERLIAE -FESE W
BNARERGLR CHAREREZEEIHM O REF P XTR Y R -
GBVEBIAE B VECFRRL 2 TEBRLAE R ALARR

BZ2 FRaiBELAREGEE BB §FEE)-
() FEFFH o ¢ FVPIFEBIL AR Z PRAFETFY o

A h 104 &R EEPEIBFHE AP FE FhFBLALT

- TR F e F R R R AdDT

LEFZ RN % B SREE AR ERH O REFLRF
@%’&%%ﬁm% #Kr@sznFm. RS TR LR
R #%Jmﬁ% BRI ES R T F AR R R
BE FHELIEP TR () FHFEER Q) Ry HARS
ﬁ?G)“ﬁﬁﬁﬁ ﬂﬁ w4 F kaﬁm%ﬁaﬁyﬁ_a@mg

/A REE - ARBFRAFY S0 TXPFHE S RE A HE
ks (MR HNML A %2 § ReREE R {&- HBfE-
TREEEY ST I%HE LT AP E U e A g o2 kp ¥
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