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The main objectives of this profeare to establish the highe
level national measurement standards with metrological traceg
for chemicals used in higtechnology and traditional industries,
ensure the accuracy of measurement results, to achieve intern
recognition of ourmetrology competence, and to help implem
government policies for sustainable development in sod
environment, and economyThe major tasksr 2016include:
(1) According to dynamic volumetric methodpermeation methog

we have built @« éd@haryaédebn
and a fitrace sulfide analys

al so expanded the capabilit




preparation Ppeckenquéeved. s
inorganic gas dynamic pgrear at i on t echn
accomplished an international comparison of f@ference
measurement standard by the intenisterial cooperation with th
environmental protection administration.

(2) For industrial and environmental regulation certified refezegas
mixtures (CRMs)developmentwe have developed 10 to 10
e mol / p®oih NoMdnd 1¢ mo | / mo-¢componerit volatile
organic compounds (VOCSs) in,\CRMs and also established t
gas mixture preparation technique for ethanah N, using
compressed gagy/linders.

(3) For inorganic measurement researale establish trace metal io
extraction technologyo measurdrace impurity of metal ions i
electronic grade ammonia watespecially forultra-trace arsenic
species and mercury species.

(4) For metrology devepment in organic analysiswe have
established the preparation technique for plasticizer refel
material, and evaluated the
addition, weset upfi Gr avi metri c me t h ¢
hormone and the concentratore r i f i cati on sy
To generalize the above techniques, we provided tech

services to7 industrial companies, with the IP contract amounti

$2,08k NTD. The major contents for these services @a@nly on
concentration verification techniques forylinder gas mixtures
forensic analysis techniques for gas purity, testing method
greenhouse emission, and preparation & measurememeaative
gases, such as HCHO, §Gand HO. Besides, we are developi
programand softwarethat can combines withandware develope
from industry to receivie measuring data from instruments

improving their performance to meet the requirements and intg
use of end users. These techniques are mainly implemented

collocation comparison platform of air quglihonitors.
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ESVE
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BN~ =0 YV P ¥y "X"H oYuoy'H BAS
Y 5° 120 nmol/mof L W3 > A~ CGI1 . Y RS
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v o A h Yuoy™ P D 10 nmol/mol%d N Y35°

- -

B L, o X <Y, £ 1A "Ho A0 N B 8 WwWAS3
PY B
y b o a Au H#E Y K QzJl nNney
VZ CR~PYZH = a H = AYN ¢ =X Ky
£ ACHAH VAR Y " a e YTT™ " & a o>
X . 2 ay n ]

T o 006 ué AL Y owcIHL nune -

q AR YZ 0 o¢Ré. YV - e Il
Y 4 N4 €T T N ¢f{un 5t 2nmol/mol
L 43 20nmmol/moly Y u oy KW " 1 6 &6 MZ" K T QA
YXVv© &l P M méH N6 A =] T2 ’
0 VI wmi Z Y Q oY
T Zu @ 1 €Y nén Y €U 8Hxn y A M
T L cmY * Ovia> T pPué JUY Ny
1y =y A Yuoy mé bLYb Mo
PnéYMN D6 =Y ~p WE oy Y OA
n~ £AwWd Nx |
AN COHv n Mo £t o T Y Cavity Ring Down
Spectroscopy, CRDSY Z A 4 ni T IYT
wogY J VR = s v K P 1 = ]
~00"1 mé "W N Ch 0 Yué Q ¢ T v K
306 Y 0C va ~p tAOLcuYTU T
6 A 0Z b q N V ¥ 5 15 nmol/mol
200 nmol/moy Y W 3 > A%B E& ; A 006 N Y 80
nmol/moly w2 Y U N1 Vo6 N Y 9° 200
nmol/moV N1 vaYer CIH nNv T 2 W qYy
b . A%B ES ; AN~ E Y 15nmol/moly |
" x Am oVYHMéuné 6 Mné TE 4 KW T
) PNEY> T uné&CHA™ L] ARCIAy Y~u A /
~ 08 utzZ YXveéerdunué viad AC3Y O 7K
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0. ®Ox YW N .~ pYwGCO RO un €
0zX Y~ 6 uné AL o/ nrCOt, Y, uY  uu
f LY PN BYu BL PN /N ¢ kK ¢t
Yy BLAON 3r )
OXx dCMSE NMIJ 6 N W &
I
RS - |CMSho & L |CMSTIC 0O MRS - K i
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UZ(PHZO) %? u (X 20)+g Ce"8u (FCeu)"'g%%S Z(MH °)+%Juzi8 u (VmH o)

O n K~ From N ¢<0"Ww Xtwx o
1) Wé =N NG = u(xo)
2)x a MFCls M N & <u(Fy)
@)l P M N -uM,,)
@S P N N &< UVnno)

q 4 o6 & 4/ " N& ué¢ HS Y u K

5 «8/7JU 1TNJ L6 & uné 1Y dy e
n. ot

d=A- Xouo

Abd & uné Y/ O Juy 1

K™ S Ydy | N ¢ e u(dt
UZ(d) = U (%,0) +UZ(A)

~/T U0 N G euAN ¢ unt TA 1 u(A)
AT A ¢ «uR) Z Il

WA 04 t Y 1mmol/imold + X WYKE 6
o XepoA N1 & =t 0.0047nmol/molY ~W<C 6 né /"
W Yz/  Jul : N & -t 0.0067mmol/molY | n E|
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OXdbN ¢ K®

Rk TR BREREECE | EfAE | FETE>E BB A
B oA o o |
X; u(x;) or, ox,| Ux;)
T ARG AR (u(rgy) | B | H A& 2.35 1 2.35 54
¥ EE M ( u(4) ) 2.1349 1 2.1349 4
A ud,) | A t 2.1348 4
AL u(R) )| B] & 0.0029 >

MRk 3.17
k8 & 95
ZHAKE 195 %
HERF ko211

& % A& #EZ K 6.7 nmol/mol

cuyYoOoul b A o A° i3
> Y P 0OAT QK Y Cho- F AW EH
SHaYAT <> AwWA NMIJ P = Y X I 0
n» Ch P Y CO Wvn 06 > 0D
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F u’l Eéa A'H v TR| CE o P &KW
YN, Dry 0 AT Z COHY_ 6 nf
w11 0Z7Z €Y @y . o6 |, Q pZxd ., =g
cYlT Q wA NMUJo | W k€ B> ~mné 0T Q
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N
[ 1

Vacuum Dry
—N, Dry

-
N
L,

Raw Material

-
o
M

Normalized Intensity / a.u.
(o)}

2840 2880 2920 2960 3000 3040 3080
Raman Shift / cm™

Vaccum Dry [N, Dry  |Raw Material

CH, stretching (2997 cm™) 8.47 3.20 8.66
CH, stretching (2923 cm™) 5.07 7.75 5.42
CH, bending (1491 cm’™) 3.3 4.82 3.25

C-O asymmetric stretching
of C-OH (1092 cm™)

C-O symmetric stretching
of C-O-C (920.79 cm™)

1.00 1.00 1.00

6.71 9.13 791

3yt dH v né€. 6 DN Q

A RS n 3
40 Ah Rd W ht 10371 0> AwA
Gpl AW WA'HYNMUIy M < WA’ p o Wa THi
ns | ROY trace moisturgA t® & P =90 1nmol/mol
Y'HW ppmy 3 RS 35> Lo . N M ~ Y
Z n 0~ t3 I N ) =y X bl BY
Y high-barrier filmy LI ®4 vy 0 4 A *TUH 3 Y
AW S nn o Wt 'Ho A RQt YA
N 0 YA T THXNAW |
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NMIJ "Ho nm O£ d W Y simplified tracemoisture

generatog 3 STMG™¥ STMGOt u > e 1 Aky

nd Yy T T MéEY t 3xxHY YO eC
n 6wt 6 Y & 2 Yntotz & xuYowm
x 4RO A p RS | T Wi Yy ., o 9um
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| Generation Chamber |

3r X OSTMGN VY

RS W B 0 JrxpCne By g

7
(diffusion-tube humidity generator, DT®)y % NRS L 1 A
5 R Y Mt L h Y ° A R N/
GRS <y, 3 KZ G¢-Y Q AA T V" 2
MQ MNT (phase diagrajny & 2 Y"1V Q 'H N -
Yt ¢ & YT+ 2 - enuvY'H RA
A H p  ®YAY ¥ N WA vy anl =8 Y
b KRS M .1~ NMJ ®A BMH KA 1 &=V
A T t AY, 1 B N1 &<Y /] ¢
amd AA -y 2]
nod B ¥rxrx1t CA Y massflow
controller, MFG Y ° i o Ax wWY RO A Wnp
M o MO YOpux pu tux & Vi
n N M R «:YéA-"- <[l Ro Y t Bo
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AsMa &  x AN |z 9 A th X

=t A ) 2 Y ~ T RS AA 2
n o)

o A 3 A o¢x H O 2 Nl

RY w Wy € 2]

K MRS <N ¢ <ACHY3> T v né Tl
TWe Yu 1ué @ ANMI AYWEAN N
Y 12 nmol/mol3 1 nmol/moly | T v A4 tf|] v AVYZ
1 GO u NT = 1 W @YOU T Y-K
9, T <1 & >0 A#H | NMUdvn's RO
A rTWoVY K %S M -~y G¢eyqg fyu

: Y Q y 9A WS 3 MYCRDST z y. A
L1z &9,

AT« ON | P Ky < D 200 L A
LKy M . Y yB®Y N t A €
Y~ ~hAF A Wi 2y | nYT |08 A+ pP|O
2€ A Yoy 2 KW ‘Ha" AL N A y
B M YN HRS % A Y t° o SAQ YX
o ORI A § D N Af Wia"HoONY, °

Mo & -1 Y AB®Y f &% + L 4 N
200 LA q Y9CRDSuwm MOwnméx 1+ Y Q X oo
od2if Y Y 2'QCM e =Y 210u 330 yY
Al fo W VX% + Y 1 wNH A b ]
i1 LYL D N A TXB YN P ]
At RS ALY MRS N Y O 6 N
4 CRDY WLYMS <WwR5 20nmol/moY t W 3w

A = . AYXHY ]
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Amount fraction of H,O (nmol/mol)
]

L/ 4" |

[} |
0 48 72
Time (h)

3 1 X bR Q

o M CRDS 1p Y A Vi Y ~ oy o, T 24

Hn Y AR . S < 1YuoyWwéew VA ol

ZMoc A Ar 1 1A 681 Y T As - a’'H
DLt 73 n T an - Y p Y

T A =Y u W Y jyxr THY L KW %

& <vc =A |7 ¥y cgc1 =X T

ecY L" | ¢a&r AA | o T -

) <A X% H1 Y~ o Md <A4, Y T <B

B MO A X Y epc  Wowul Y

0 B ~ OpB. AROul |
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120

100

80

&0

Amount fraction of H,O (nmol/mol)

Time (h)
yrrd - IR Tmé Q

Temp (°C)

| N Y LADI YXKv B <A H0
O 20nmol/mol "+ B 3 a <=, | U RS A U N
AT "AY N Xy
YCy Ho Vv A =dnfiBV|
Y3y Z3 B s JUYE ¥
N N FRS U < = OA Ry G P
) Yu > 40 104TA QY+t yWw ] QKW
YN N A ¢RLU 1 T U 104TX€ ~ B Y
qgp  <O0Ay G y - 140 A nj
10 10*
-2 Y . - H
o, S,
..:ENJ'— ______________________ %m-‘-
- 1054 A ‘L; 1044 K
W T 3 & % 2 YT I 1 = % = 3
Time (h) - Time {(h) - -

3 Y F OSTMGB Q
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é N3 pAB YAT <X P RS W3
o4vyns nm ~ Y td

Bubble Vent

A
Water In £
Sasuetan "\ Lo :
01-20s . i E
5-100mg/h valve m-;z =N

F ‘ Air In

\_/ @ 4 bar(a)
F-111B-5K0
0.080-4.000In/min
W-101A
—
:/r
7%
..... A
5/
Vent . ;
— 2V
u F-201DV 5;
0.070-3.500 In/min 2V
mmv2§m ﬁ
47 *
A D
7 -
:;/ ‘~...
7
. : A F-201CV-10K
Opional Tracing jf 0.200-10.000 In/min
(required if Tampient <25°C) vV
&
Process
25°C, 1 In/min
113.5-2270 ppm
Ard =M W
A: MFC LiquidY q
¢+t 01 Y mixvalve Y1 b Bubble Ventw p €
6 H

¢/t 01 Y mix valve Yv & qg o )
B: 6 MFC Carriel¥ & d | B4 L a MFC Y
9 L o
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C: 6 MFCVenY & Y 10 WY oa nnoé
D: 6 MFC DiluteY & 9 Y 7

N Y non. « - ~M> Y] R ot
O WLAS x
0001 (%mg) 245 (“/mol)
60 (M) 18.02 (Y1)

Flow =100 (™9/,) x =227 x10-3(L/

min)

ot & O NTPQ t VY$6 t 24.5 L/mol oy’
€ Ry 100 mg/ht nARRS Y q 6 . L
rné £ 1L/minA [t YMsA =t 2270mmol/mo], P
T o g 1L/mint Y HRd =9t 2270nmol/moly = ~
| 7 (303 10000)mmol/molAp Y Y = 10000mmol/mol Y
5 st 0.227 L/mir
qw | AT YY = 30 nmol/mol’HB @ 1 Y 0
MFC Liquidz J1 o 0 25mg/id o <1 ¥§ » £ 1 L/minyY
RS A =t 568 nmol/molY 30 nmol/molY \ 9t
19V Y 11 A Carrier/Vent/Dilutexs un " + 3.600/3.500/2.000 L/m]n
dr c = Ro Q
CEM Temp MFC Liquid MFC Carrier MFC Vent MFC Dilute EREE BREE
(°©) (mg/h) (ml/min)  (ml/min)  (ml/min) (ppm) (ppm)
25 25 3600 3500 10000 1.567 0.886
100 25 3600 3500 2500 6.084 22.49
100 100 3600 3500 2000 30.60 29.12
100 100 3600 3500 500 106.8 143.2
100 100 4000 0 0 556.2 554.2
100 100 2000 0 0 1132 1057
100 100 1000 0 0 2261 2020
100 100 200 0 0 11203 8346
n TWws0 Y t (0.6 3 12000)
mmol/mol, Q VY | e YRGC t i 0.227L/min HY
noo Yy 10 1 ® 25%Y = HA toa ES
MA Fd o Yoy 5'H X% H Y Qo % A
"nATXYAL | At Y/ Y 3l YZ

wgt <+ Y S WN I



A n 0Q - 3
€5 NSO < t  nmol/molY, A A3 > !
W'l e Nné £n s 5§ Y. 1E& M SO n
A by oth |° 1 s 1SO 61451020020 Y n
0 "Q(50 nmol/mol= 1000 nmol/mol) - 3 Yu 7 A
RAT S - PHM Y & ISO 61457:2009"% Y 1 3
no Y W B ppb Mn u cES- M -]
n 0Q - 3 6 N ¢ Y' g 0
ISO 614510:202"H0 YUY o~ v F MY, B
o SOY -F NLw ¥ o R u D
dQYqg O m & pvYv XK SO, & Ygqg d9ué
PL néEL S - en tY
C :Vm3 E
M3 F
ZMY
Cd SO, o =Y nmol/moly
Edo Y ng/miny
MdbSO,u | Y g/moly
Vb P Y 22.40 L/moff
Fdb 3 Y L/miny
w Ao & 6 - M woY 3
- % N'H =N AEn 5§ Yq dY9n¢é
PL néEL S - en tY
Ci - qMFCl Co
qMFCl+qMFCZ
ZMY
Cib SO, | 6 =Y nmol/moly
Codb o ) =Y nmol/moly
Omrc1d n o 1Y MFCly N » Y L/miny
Omecodd n 3 2Y MFC2y I »» Y L/miny
Z"wm 1 Ny Y
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C. = aYige) C
- - qL\[FCl + qAUFCZ
C, Verification N
standard gas Gas
N, impurity dilul tor — Detection limit
analysis
SO, analyzer
E | Permeation tube [ ] SO, + hvi— SO,* :
Gas 2 1 2 | Comparison
N, impurity dilul tor SO,"— SO, + hv,
analysis
Q _ VaxE
MxF
Y14 b 0Q - 3 LIWx
MnrL M vil3 AN e Y NMLy CO8N
n so, 6 P Y ~ NML 3> n. W u SO
" Yt NML CO8N nNso & - Y usn
A T wn (VSL)M 1 nmol/mol o NML CO8N M
o P | VSL d u NML 6 Q t "H
yl O Q V¥ YCO8N M 1 mmol/mol SG, in N, o VSL
d u I YK noT L
OF dbCO8N n sSG, 0 Q
C\VB (]\V!
HEEM 48 R 46 5 B4 5
pmol/mol pmol/mol
VSL 5604043 1.000 0.020 2015.07.13
CMS/ITRI 5603587 1.001 0.011 2014.12.12
Co Vs,
LR AR SR TT En
pmol/mol umol/mol
2015.09.18 5603587 1.014 0.030 0.41
PZ CAwm N> Y 7 SO,u ¢ ny L vy
n 1SO 61457:2009 CAY VSL M (1.000+ 0.020) mmol/mol
5 s /E Nd \'% p (53 50) nmol/mollT
6 Yt UL o = unéE TA Qf
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@Y (53 50) nmol/mol o - MnE 1

(nmol/mol)
0 5.0 9.9 29.1 47.6
ne

1 0.0013 0.0041 0.0072 0.0194 0.0309
2 0.0011 0.0040 0.0072 0.0194 0.0308
3 0.0012 0.0040 0.0070 0.0195 0.0309
4 0.0013 0.0040 0.0070 0.0196 0.0310
5 0.0012 0.0040 0.0070 0.0196 0.0311

6 0.0012 - - - -

7 0.0012 - - - -
X d 1 0.0012 0.0040 0.0071 0.0195 0.0309

T 1Y% 5.7 1.1 1.5 0.5 0.4

no® K Bt +tx0 YO o« <A 3\ ]
0] K "My M Y} O o« <A 10V l 0
K "y ARV YY Q vy M h

£ 0.3 nmol/mof & Y+ 1 nmol/moY ) £ 0.000043 0.00QaL1
nm vy - mnée’H 71l

0.04
003 = y=6.30E-04x + 1.02E-03
o0 R2=1.00
5
g 0.02 -
(2
0.01 -
0.00 . | | |

0 10 20 30 40 50
SO, concentration(nmol/mol)

t v (53 50) nmol/mol oY

Y t ASO, 3 M K SO <A™~ \%
VI

! z M W weY ~YV >
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Y w ' Q TX'H JL. 1Y v =p
P KY KCAtvia ~ C» SO =
¢ =1 K™+ B A 4yl K QKO6t®4Y Q yZ
K A w N Ct I CLE 1 Yoy -
Y L
G4 o «45° Yoy yY50° Yty Q
BEE | 24%H, | 128% | B8%, | AERM#2AEE | sz
%%k min g ng/min , ng/min , %
48658 3258 0.00241 738 665 -10.0
48655 3258 0.00152 466 593 +27.3
BEE | 2aRH, | 1884 | B8E,
%3k min g ng/min
48658 2546 0.00241 947
48655 2546 0.00193 759
p SO Mn LYA CB K > en P A SO,
<MK Y 1 2aCK p <M SO8 4 Sué Y
VR A SO, 3 ¢ KL 1 SO8 K -t 1
mmol/molY * -t 50" yY &1 NMué Qxd1+t 1.03
mmol/molY t x Cy YT It 0.2%/ d 1 pumol/mol
£0 & Z1 I+t 01% €L Q yYV ~CdY
A3 YBK ¢ WH EA SOS |
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o 1.1
=
=
o
g hMm A A~ s AAA v VS~
c 1.01
Q
[
=
(0]
=
@] 0.9:: =
@)
ON
(/) 00 T T T T
0 100 200 300 400 500
Time (min)

t*Cd A N-lt mdnolSO,6 N @A

~

NYnr G o AW L Yo i SOu ¢ o A
AN SO,6 Q P m Y =t (503 1000) nmol/mol
MNSOiNNY®OrxtZ CAAIL Y -t n x A P
m L B A 1) ZzM A CO! Y 1000 nmol/molT
o W ¢ <t 507 Y 48658 48655 Y Z
- / Vi 457 Y 48658 |, O Q ¥ A
Q 9-20WBY D21C MK 4, t A KChn T Vv
nwXx ~ YTO via>uvmlL, P L ~YOF F
M o] = *YS Oc uy LY = - \%
na K3 LA a wkv 4Y BB A
QLT o A pA SO,8 Wt P )

/£ C A N SO =Y, GOr HwYy A SO, 3 K w
CK- ASOS YWWSOUE o o N° £ 1
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O d A Al SO,6 Q A
BERERME, | TEREAE
4 i) I~ A s 4 ;Fgﬂ-gg";é’%
nmol/mol nmol/mol
1118 1000 +11
287 344 -17
112 130 -14
86 105 -18
52 59 -12
A 0 g AN T 0 A “vinB =Ad
£ 5§ Y. & A x1Y ° ) “néar Y
x X8 NRA ¥ R oy = UWAS PN A X
f Hu ] Q > Y 1Y Z X Wi
¢ A SO2w A L Y M a Ju Y
NIEA A416.13C'H u N~ AEAY | n - o
801 YbP, 1 oDt <A ]
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d £n o) 3
) Mo~ 35A o4 A Wi B, S T E
ALl & o 17w O N>vYs Af -~ B
N a Y WL W A WO H W
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- Amrmmy

4

trx d 2A & :: 5 T
& X (1003 1000) pmol/mol NO in N, 8 Q =®
- I | I I LA S | BV

(umol/mol) (umol/mol) (%)
SE032 100.1 0.82 0.82
CAL013987 5004 1.2 0.24
SE036 1000.5 2.0 0.20
CAL011877 300.31 0.91 0.30
CAL010981 700.5 1.5 0.21
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@ r d1lpumol/mol VOCsin N, 8 Q =0

5 5u = SN | BT R T SN | BT
(umol/mol) (Lmol/mol) (%)
Benzene 1.005 0.047 4.6
Toluene 1.029 0.047 4.5
Ethylbenzene 0.984 0.0& 6.2
m/p-Xylene 2.003 0.070 3.5
o-Xylene 1.012 0.048 4.7
@r F (803 140) emol/mol C,HsOH in N, 3 Q =@
o SO | I S T st @ e
(umol/mol) (Lmol/mol) (%)
ASEQ77 82.04 0.94 1.2
ASE110 134.78 4.2 3.2
A A 8 Q 8 YZ - yW T Quz
N ¢tV | ~Y ° K QAK <b WwuéN P <k
Y ConcentratiorVerificationy Y W W £ N | Y Validationy MV Y
u ' N A ¢fL., e .6 yo LIW® LYY
vin oné GCHAWOI Y ACh pPH | n <A
I L ZM NyOin Ny A 5§ WoT ¢ Y Gas
Chromatograph¥quipped with Thermal Conductivity DetectoGC-TCDy P
o 1] CHsOHin Ny A 5 WoT ¢ R | o

Y GasChromatograph¥quipped with Flame lonzation DetecYoGC-FIDy P
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Equipped withMass SpectrometérGC-MSy P < 1 |
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né M TYuon _ P 5IIHWEQA ™ wnévYuté
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983:2008 4 I1SO Guide 35:2006,0 - Yu K 1 @ =]

72



"H M 8 ’Q b P o n 3 N
~ 1 Y Validatony A3 YN wué¢ Juod &dOrUdY3®d)r HY|
Ouvumé + a ABA n pPY., 'l KE 1 "H
DA ]
RE BRI
@ O & 2
[=1] On on On
OFE
o $ 1k IE Al A w M
5% = ] [
|
]
[&]
(I ¥ \
A REE J
@ I @ ok 540 A 45 4K SRR B 5 4
T $ER
GCEg i &
@ = @ S 4. A 2
L. e .r"
o 8 1
t * X dGC-TCD/FID & - N

73



& B AB(BRR)ELIEFH

—
@ O
On On
He. OFF NJ OFF
0 A ERC) 2 AT A7 T4 25
]
[e]

\/'

aeanests Sos

e
. ©
A 5747 SRR

t v*r dGC-MS = N

dr U dbGCN ué JUY Agilent 7890A¢ ¢ N.Oin N,

O dul A
- © £ - o
1. 8E <d100~
Silicon gel 2. =d100 "~
2 m x 1/8 in (100/12 3. =250~
N,O in N, |mesh) TCD |4.Reference flow
58 Hedb 15 mL/min
Hed 20 mL/min 5.Makeup gas flow
Hedb 2 mL/min
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dr 45 N wuné JUY Agilent 78908y ¢ C,HsOH in N,
6 dnl
’ H - ﬂJ
- © £n
1. 8E <d100~
2 =80~
C,HsOH in DB-WAX 3. =400~
N, 30 m x 0630 mm x 1. FID 4, H, flowd 40 mL/min
(80to 140) UM 5. Air flowdb 450 mL/min
nmol/mol 6  Heb25 mL/min 6. Makeup flovab 30 mL/min
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, [} - It
- © £n
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XPSM.lzj:lT (2)
AvinWw ABA n- n’ I_IPSMQ5II'HWQY'K 3,
8 Q e} M I/I"II_I)T(Cj"IYZ N & =K n A
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Ammonia System
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wnMomz oa ) 2 A ) S0
FN Youn Q un" =N Y'Q Bz Aly Cay Cuy
Fe/ Mgy Ky Nay Asy Se Py Cdy 1 HgY - O 10 ng/kg3 50
nglkd, . Q M ot xxJ3HYL OO0 uy a ° pHIE 9A
At Ya  t ln Y A ~f Y. uY"/
| n + MY b’ ¢9o MOx NMYL °n 24
BMN u a 9 ICP-MSM P UL O0myrt KS, Q
M CO Ny Aywuy Y, Q n Y' HU 20 ng/ky
oy o 0 10ng/kg3 50 ng/kgnl v 6. )
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XT3 KR M, N "QAly Cay Cuy Fe&g Mgy Ky Nay
Asy Sy Pby Cdy 1 Hg)n

dyrty, Q N CO Ny o8s = (Background
equivalent concentration, BEC), Z Y (Limit of d etection, LOD)
Element Y=aX+Db R2 LOD (ng/kg) BEC (ng/kg)

Na Y =100.0 X + 2363.7 0.996 2.14 23.64

K Y =53.0X +255.3  0.999 4.39 4.82

Mg Y=746X+13.3 0.995 0.07 0.04

Al Y=119.5X +438.4 0.996 0.41 3.67

Ca Y =0.9X + 8.6 0.987 16.42 9.56

Cu Y=17.2X+13.0 0.996 0.53 0.76

Pb Y=548X+1150 0.998 0.05 2.10

Cd Y =30.0 X +37.6 0.998 0.20 1.25

Fe Y =2.9 X+ 45.4 0.984 5.13 15.66



Element Y=aX+hb R2 LOD (ng/kg) BEC (ng/kg)

As Y=29x+24 0.997 0.90 0.83
Se Y=04x+6.2 0.973 9.82 15.50

Hg Y=95x+27.9 0.996 1.02 2.93

2)Z" 3 B A Y
AvnXon?d i T ¢ Al T A neéN W
PEQ U4 Q Aunélvia i T ¢ PEQ M 1 YZ
T D £ BRI W ¢ yomWo Hg %
n . YYC ~pYVYo c A 0 =" 39wt VYumvY T
MP Fd4Cu , Y.  2-mercaptoethanal L-cystein/ O0 u
'z X (-SH)Y LK |l P nAEéEQ n> | QYQg?
nz Bwp2An” ~»~ BQ unu AI QL éQ u n
7

<

o

L-cysteineW + C-18 17 ¢ MM péQ Au L t7
Y &~ H OAQ \% M b cQ n ;7 P

L ) é M 1 32n p Y~o6 é / 1 59m e
Hp YZ e . QA AN ~vy L)

L-cysteine . QA [ €Y, 1 1 Y ~'Q A
<6 &) ¢m CHA P Vo KLYA v op M
] xx¥tTVviEn <t "H NéQ 3 Y o
50500 nglky O xrxT K" YZ = éQ - F .
M St x*xHY Yy é o6 é& K B6. A f .Y
ZT ... '+t 09%WpoY . LY éud érn Yunt 31

U 25.4 ng/kgd
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