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a3 2. 247tA 5

2AUtA HX| SEx= O 29 Z0h S7IM=E M=EXF ERoIAM (2AB= X 40 m,

A XA 6m, 25 XA 15 m) CHO[OIERHEIZ(27 L/min)2 2 SULH WESI|E MNE
HXE HXY 2t ZH|Z2 S=ICt ZH| 2ole MPV(Multi position) #E9QF MFC(Mass flow

controller)7t HX|=|0] QU0 Al22t HEJIAS TEGI0 UYS RYSZE FUSIESE 4
CIACEH COx2t CHie= SSLAEE7I(CRDS)E, N0, SFe, CFCs= 7tAIZOIEI2HT|(Gas

oo [=]
Chromatography)2 £ASIC £[2 N,02} CO7} 10x=0iCt BEME= BRIESZEXT|(Integrated

Cavity Output Spectroscopy—Losgatos)0| QtHZ 0 Ax|Z|ALCt.
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5. ZSUNEYY| BEYH(IY 2-)

5.1 X744
CO2} CH,E =5t &X|9 AE MPV(Multi position valve) MFC(Mass flow controller),
CRDSZ HMECHIZE 9)

sample I Vent I

[#2 3]
£2, 3
.....
L i
e -

Cavity RingDown Spectrometer

[#1]
Air sample

Multi-position
wvalve

CRDS 2301 (CO2, CH4), Picarro

H| 2|

0]
g dig = 0|$O1IIEH,
HEI AL 2'Ha}

287tA S S

HOE

BrEA| 2fl5to{0f ottt

E
10
e
mo T
ul
B
LLJ_
_>|__

2.5, 62 ZX|Mo= E0of U, AM HFHetiz, 1HH0l=

O e SHEo Qo MEEH 1, M
AlE(Sample, S), 2HOls He=s2o| HEJIA(Low, L), S2529| BEJIA(High, H)E

HZ0| /o] A 10(a)).

@ 2% MTolA onS BHIY 10(b)
® woo| EXMS 1% SiEtol HES L2 C+S AMo ZXMOZ HofZitt S Sof
1Y 0 HES SHH F2 28, 28 201 3HOR 0SBITHIE 10(b)).
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MFC(Mass Flow Controller)

7tAQ| RE2 ol mat I MHMe| Habyt dHetez, dF /0| 7|7|of YA S|
flsid MFCE ARZSICE. CRDSE= 500 mi(cc)2 RE0| HF0X UCt 0] FEO| FOFK|HLE
SORX|H 7|7|off 22|7t 7122 MFCI} 500 mI2 UFHX U=X| &QIstct CRDSS| MFCE

MPVeF 22 ZH|of H2ULH.

@ MFC= EH(TA |2l REZ slTtol UAZ) &1F stHolM MAS 7 (T 11(a)).

? |YS HESY HMAS S2 3 WIS 0185t0] MY 2AI0 H9IS FaIC

11

o



CRDS= FofH|Zz THUH|O|XLOIREES 0|E3tH SS(Cavity)2to X

T 7Hel H20 BHANEIHA R0 A= AlZlE SERICL MY SSotol

CHs7t ZXHEICHH 0|S0| e S6t7| W20l 720l HEALE0| Wo| Aotz AlZH0| HHE
Z0|Ct, Picarro®| FHl= HXIE0 U= PAAHEL 2= HXRY S 0lRE AFXt
Ha5HK| R=E AHTSICE ol2HIMIXI7F = Picarrol] St= O0|™AILE 22 2AtY| HEHS
Fall &HIE H=35H0{0F ST
W[] et Gas Fiow ]
I Three Mirored Cavity
Sampie Gan it | /1" il
_-:@5 i ==
'\ :,:zjn‘(—Elum-upb-{—Flng-Duwn—)
m
%
e e
(b)&2|
O 12, SSLAEEVI(CRDS)| LR 2AIE 3 2| (EX: Picarro SH|0|X])
| 712 ArY
HEIN otz RIY gsssg =13
oes 2301 1301 2401 2301
z4=ea CO,, CHa, H20 COz, CHa, H20 CO,, CH4, CO, H,O  COy, CHg4, H20

BEIHA 2Z2(0/H

O 13, EEIIA0 AEEE #ZE 223 0/H
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£ AR BoItt BAJA HZolEl 9%
) SEE
OffE(E2 22%) Ao|X|= MRIClo| FYS EAISICHIY 13)

SiX 7|SHSIZA|AS TESCOM 2|Z3|0|E
o SiCh HE 40 psiE QX5 LIMX|

(B2 %) A0IX|= 7tA7F HEHOM Woks

5.2 Zd| ON/OFF HHH

@ MFCQ| {zkstol: 500 mL/min

3lH0| M O}0|2 ©|0|E{E.0{(Dataviewer i
140 Torr7tX|, Cavity E2} Warm chamber?| &£

© 2L Hig

@ dIO|E{RO| 0| E=H, Cavity HH2

=7t 45Co| TS IR AAR =X7| YA A|RFSIC}

od=

Carbon MNoxide, Methane and Water Vapor Analyzer

[

PICARRO

® Cavity 220| 140 Torr, 27t 446~449 T 0| ZESHA =M =X7|= precision
modeZ TEE|0{ CO2/ CH4/ H.0 MES0| C|AZ2| 0| =L},
Siolsth & =

A

ro
o
for

® oly glo] FY=E=R TY
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PICARRO

-
-

Carbon Dioxide, Methane and Water Vapor Analyzer

"

—

rio

n=Y

SR AEHOIA] &8 7| T2 29| ShutdownS AMEHSICE

PICARRO Carbon Dioxide, Methane and Water Vapor Analyzer

-
=
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D BTIA= & ANE AESICH T2 350 ~ 450 ppm AO[Q] S22 AX7Izioz MEH
ot BERIIAA(KMIEA)O CRDS Lowlle Y2 sk 27HE, CRDS Hightle &=
2HE HZASICE Highe MPVel 28 {0, Low= MPVE| 3H {0 HZEZ0f UCt,

(a) MPVE| SIH (b) MPVe| H

@ ZX|M wEE HHEXt 0fXL OIO|Ef S 0{&0|M Restart_user_log HES Z2l5tH 1 29

ZE o MZ2 oolEmeol 0|F0| Y=Lt
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HEE[0] UA=X| el A

C|AEZ|=: C ) picarro ) userdata ) datalog user ) SHEHE(0]| 2015) )SHE (0|
08)) s (ol 01) > QoM MME mAHZS MEY
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@ CRDSS| H|QI5tH0|A| Data Recal(fis

Picarro Data Recalibration 0| 11 Used for Recal 47§ MASICHBERIIA A7
OHE MISCH S 27HE AEINCHH 2748 M3 SO,
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/ 1) _H_?'t_;r},i__l AIX" ;_I% sE e

Used forRecal\ 2 e o

g

=
=

| > 200M 78 s=RY

ppmo| BEIIAS 40232 FYUS & OHXEH IS 4 L2 20| 431 ppm 0|2t

HJIO
rlr
ful

StCHH 1)0fl= 430, 2)0l= 431

* N =8 28 32, ol HA0 KNS YEOR =S Heth

NOAA 7tAQ| HEJIAS & TS = g2 tsat 2ot

www_esrl.noaa.gov/ccl/refgas.html — St=22 MEHGIT AlZIEHS Q=
— b4

Gas ( R

Serial Number: CR0iese
Gas Species: ©co,
CHa
co

N0
5Fn

CO02 CALIBRATION SUMMARY FOR TANK # CB09838

0 mising ratios shawn are on the WIWO X2007 scale.
Aary "3 of 003 or "0 of COp resuits are Informational values only,

Filling Code A
Date  Loc Inst Pressure Volue 5.0, Num  Avg  Sdev
2012-18-26 BLD L9 2000 35174 0.00 .
2012-11-03 BLD L9 2080 35171 @.03 .
2012-11-88 BLD 13 2000 351.72 @.01
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@ Calibration OptionsZ Offset+SlopeZ H}EL} Apply New cal 22l

Used for Recal \

Taoa

" W omom L

= ol

eenerd 1) #FE7I22 2H ¢I5E =

2)® M 8 54t gy

/

Data =C02
Mew offset = -14.27114
Mew slope = 1.04012

Are you sure you want to change?

[ Yes | Mo
@ BE7IA HEE UELC
EEIIA R A4
1. 2 Y2E BEIA YRS e
2, BEIIAS| FREMAMEZ TSI ZTHOIAD.
0| HEE BE e MA¥st=dl B 83 Aoz AlRY
3. Ol HtEA| ER5t QU0{0F Sfct
- = Azl 7tA E&ItA .
HS 5= == _ = C Fxold | Al
LK >S5 HS X'II}—-QIAI' Scale Sk | = = '|o<;
1 CO, | CB09838 NOAA )Z;,(\)A(% 351,72 125 psi 30 L
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5.3.2 2H G1301 m™dtH
@ 390 ~ 430 ppm AO|2| 47Ho| BZEIIAZ 0|25 mHS AA|IGHCY,
@ shutdownA| shutdown in current statusE MEHGI LTz IS =EZ S}

. Picarro Trace Gas Analyzer.vi

Settings ook Help

Carbon Dioxide and Methane Monitor

08500
il System Alam

sebl wl COZ Alam s

seb. 8 W20 Alaim 405 500~

05000 -
4.500

c0o2 2 404000
403 500
403.58 § wsm

L 02500 -

maan . daw shpe el Aouild you e 1o prepare the instrument for
shipment?

a0z 8020 BO11EA 7 040E.2 01,500,

01,000~

D —
I I 10181 ] prepare for shipment 32
Stop Data Log Lk AL MM [ ahutdomn in surant stata i
—_
plt: coz | l i
43ta log path e
CAUserDana 015082 IVE FAD 54020180823 Status log
20000 Userog.dm GBHBIZ0TS 130508 Dutlet Valve Position 41063.00 BigCount

DOHBAZ015 1205
DBHBZD1S 1
DBHB/Z01S *
DBFBR015 13

PICARRO copp P, b 109200

0% COZ Baseline Position N
12 Measuring .

23 Warm Bex Tempatature High: 45.20 C
49 Warm Beox Tamparature Hommal: 45 20 C

al: 1018.02 ppbiom

@ C ) picarro ) CFADSXX ) GUI = W picarro.ini It2Q| calibration section Of|A]
CONCENTRATION_(CHs 2} CO») USER_INTERCEPT2} CONCENTRATION_((CHs 2+ CO3)_
USER_SLOPEE =7|3} A|ZICHslope=1,000, intercept=0.00).

File Edkt Format Yiew Help

[CALIBRATION] -~
COMCENTRATION_CHY _GAL_INTERCEPT=-0.0003
CONCENTRATION CHA_GAL_SLOPE=0. 995999103

o_
CONCEN"RA‘I'TON_CM_USER_EN‘I‘ERCEP‘I’-O 015539704 M{)ﬂ
CONCENTRATION_CHY _USER_SLOPE=0. 996362120 o

(CONCL=CHA _CONC_PPMV_FIMAL
NC1_TNTERCEFT=CONCENTRATION_CHA_GAL_TNTERCEPT

CONCL_SLOPE=CONCENTRATION_CH4 _GAL _SLOPE

(CONCL_RPL=H20_CONC,

CORCL_RPL_RATIO=CONCENTRATION_CH4 _RATIO_SLOPE
NCL_RPL_RATIO_QUAD=COMNCENTRATION_CHA_RATIO_GUAD

CONCL_USER_TNTERCEPT=CONCENTRATION (CHd_USER_TINTERCERT

(CONCL_USER_SLOPE=CONCENTRATION_CHA_USER_SLOPE

CONCENTRATION_HZO_CONC_INTERCEFT=0. 00
CONCENTRATION_H2ZO_CONC_SLOPE=0. 772
CORCENTRAT TON_HZ0_CONC_QUaD=G. G1S493
CONCENTRATION_H2O_UWSER_INTERCEFT=0.00
COMNCENTRATION_HZO_USER_SLOPE=L. 000

(CONC2=H20_CONC_F
(CONCZ_INTERCEPT=CONCENTRATION_H20_CONC_INTERCEPT
CONC2_SLOPE=CONCENTRAT ION_H20_CONC_SLOPE
CONC2_QUAD=CONCENT RAT ION_HZO_CONC_QUAD
CONC2_TP1eHZ2O0_CONC_F
CONC2_IP1_RATIO=CONMCENTRATION_CO2_GAL_HZO_RATIO_SLOPE
CONCE_USER_INTERCEPT =CONCENTRATION _H20_USER_INTERCERT
(CONC2 _USER_SLOPE=CONCENTRATION_H20_USER_SLOPE

CONCENTRATTION_COZ_GAL_INTERCEFPT=-0.0568
CONCENTRATION_COZ_GAL_SLOPE=Q. 708725595
CONCENTRATION_COZ_RATIO_SLOPE=D. 01200

CONCENTRATION CO2_RATIO_QUAD=0. 000267
CONCENTRATION_CO2_USER_INTERCEPT=-0. 03018075 E:E:f'm
CONCENTRATION_COZ_USER_SLOPE=1. 005802548

COMNCE mGAL FEAKLY _FI AL

COMCI _INTERCEPT=CONCENTRATION CO02_GAL_INTERCEPT

(CONCE _SLOPE=CONCENT RAT ION_CO2_GAL_SLOPE

(CONC3_RP1=H20_CONC_F

coch_Rpl_RATI o-ccmc ENTRATION_CO2_RATIO_SLOPE
O_QUAD=CONCENTRATION_CO2_RAT IO_OLIA

CONC3 USER_INTERCEP’T COMCENTRATION CO2Z_USER_. I NTE RC EPT

CONCE _USER_SLOPE=CONCENTRATION_CO2_USER_SLOP
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@ MPVQ| IXIE 2H(MEE)22 HASI

® Start InstrumentE ASIA|IH LYZ2IWS JHSFiC

® MPV 2812 4027t QXI5 & MPVO| SIXIS BH(ISE)OZ HPAIH 4027 SX[BiT

[ILE —

of Yo s=(oIAM

@& ol&8stod 2tzfoll chst

W T s Eed # o s
H¥E (s1D) % (sTD)

420
g g
1 a10 M2 &
S y=ax+b 5 y=ax+b

R?= 2.
400 R*=
390 2 4
390.000 400000 410,000 420.000 430.000 1.500 2.000 2500
C0:_CRDS CH4_CRDS

© @2 £8listn C ) picarro ) CFADSXX ) GUI ZC{L{ picarro.ini ItQ| calibration

section (b) CONCENTRATION_(CH,2}C0O,) USER_INTERCEPT 2} (a) CONCENTRATION_
(CH42tC0O,) _USER_SLOPEO|| 9| Zt2 =0o{Z=C},

20



B Picarrocr >

Motepad
File Edit Format View Help

[CALIBRATION]

CONCENTRATION_CH4 _GAL_INTERCEFT=-0. 00033

CONCENTRATION_CH4 _GAL_SLOPE=0. 995999103

CONCENTRATION_CH4 _RATIO_SLOPE=0.00982
CONCENTRATION_ChH4_RATIO_QUAD=0. 0002393

CONCENTRATION_CH4 _USER_INTERCERT=0.015539704 — MEZS INTERCEPTZHE)
CONCENTRATION_CH4_USER_SLOPE=0.996362120 ME2 SlopeZia)

CONC1=CH4 _CONC_PPMV_FINAL
CONC]_INTERCEPT=CONCENTRATION_CH4_GAL_INTERCEFT
CONC1_SLOPE=CONCENTRATION_CH4 _GAL_SLOPE
CONC]l_RP1=HZ0_CONC_F
COMNCL_RPL_RATIO=CONCENTRATION_CH4_RATIO_SLOPE
CONC1_RP1_RATIO_QUAD=CONCENTRATION_CH4 _RATIO_QUAD
CONCL_USER_INTERCEPT=COMNCEMTRATION_CH4_USER_INTERCEFT
COMNC]_USER_SLOPE=CONCENTRATION_CH4 _USER_SLOPE

CONCENTRATION_H20_CONC_INTERCEPT=0. 00
CONCENTRATION_H20_CONC_SLOPE=(0. 772
COMCENTRATION_H20_CONC_QUAD=0, (19463
CONCENTRATION_H20_USER_INTERCERT=0. 00
COMCENTRATION_H20_USER_SLOPE=1. 000

CONC2=H20_CONC_F
CONC2_INTERCEPT=CONCENTRATION_H20_CONC_INTERCEPT
CONC2_SLOPE=CONCENTRATION_H20_CONC_SLOPE
CONC2_QUAD=CONCENTRAT ION_H20_CONC_QUAD
COMC2_IPl=H20_CONC_F
CONC2_IP1_RATIO=CONCENTRATION_CO2_GAL_H20_RATIO_SLOPE
CONC2_USER_INTERCEPT=CONCENTRATION_H20_USER_INTERCEPT
CONC2_USER_SLOPE=CONCENTRATION_H20_USER_SLOPE

CONCENTRATION_CO2_GAL_INTERCEPT=-0. 0568
CONCENTRATION_CO2_GAL_SLOPE=D. FOB725505
CONCENTRATION_CO2_RATIO_SLOPE=0.01200
COMCENTRATION_COZ2_RATIO_QUAD=0, 0002674
CONCENTRATION_CO2_USER_INTERCEPT=-0.63018075 — 22 INTERCEPTZHb)
CONCENTRATION_CO2_USER_SLOPE-1.005802548  _, yi=o siopezi(a)

@ © ® nEg ChAl -StCH
@ oM L2 XtRe| HdS Fotn EEIHAQ| Ziah HIWSHH CO29 d<2
CHi| 22 +5 ppb HZ0| SOI7HE MPVE 1H(AR)OZ HITD BES AISBIC
@ B2&tA YRE otert
BEIA M2 A4
1.7 s=E BVl HRE BEC
2. BEIIAS HEMAIZ T2t ZTHOAl)
0] HEE BE g MANSsH BN 523 o= AZE
3. Ol= BtEA| ERstr QU0{0F St
- = ARG 7tA BEXTIA =
HS stz = X013 | Alaggat
LK) J—| HS X'"_{ilAI' Scale Sk 5|’<|=r = -Ioo
WMO .
1 CO2 CB09838 NOAA %2007 351,72 125 psi 30 L
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6. 7IAIZOtEdH OO Y MK 2-B)

JIAIZOEOjZ Ol AL b
&2 5.10f MHO| =0 1, AZEQN T2 5.200 HHO| Rt AT ZOEI2H IO
2o JHE etEMez e & ULt

o] & 7tXIQA7F e AlE

6.1 &%l 74

Vent(3)Sample loop
A & Valco sampling valve

<

[erc1] o |uicn]

100 m€/min

(=2])
Standard gas

P-5
(CH/Ar

Alr sample

(1) Multi-position () Golumn
valve o T L e L L LY LAY,
GC system
87272 083t &% sE&

a2 14, 7tAIZ20tE JefO|-MAE & A

MNEHEXE HE B7|AE2E= MPV — MFC — sample loop — GC systeml=Z 0|S

(Z212). CHEF SFeZh MFC2} MEZMEAO|0f MK HXIE FAIotH ZHeict

rol

2|7 | 2L
ZENA N.O CFCs SFs
QtHE 7890A 7890B 6890N
At 7890A
28k 6890N 7890A

7|(Electron Capture Detector, ECD) At

22



MPV(Multi Position Valve)

GCAlA”IO= = 7Ho| WETL MX|ECt StLb= CRDS2t OREZIXIZ, A2t BEIIAE
TE5k= MPV #H0|1, OHE Sii= FYUE BEVIA/A=RE REVIAE FEd= @B
(Valco sampling valve)O|C}, &ixl{| 7|SHEIZAIAS BE GCOHE M X2 thof| XISt
MPVO| AL AlZ7t 1, HEIIATL 2o 2 FUE|EE MX||0] UCH AZEY00|M 0|
XAGH] A|Zt0] E|H {HHD} 2HOo 2 HIFE 2 XA S=Ct 0= 5. 200 MHGIE=E it

—

MFC(Mass Flow Controller)

GC2t HZE MFC= CHEE E[0f UCL ARBSHA| = A2 24 xMEe HES =2
gtot=Ct X CH10|l= CH. (GC—FID &), CH20jl= N.O/CO (Losgatos)?} CH30{= CFCs
(GC-ECD)7} AtE50|H LIHX| CH4Qt CH5= HES =2 dE AIES Yokzn QUCH x|
NE2 MEL, oFEIE=2 X FES LIEMHACH MEZe| Hel= SET: 4tE 178, MOV: 0|8

ENT: Enter HES 0|83l z2 HE2 & & UCh

Lt 7|128Mo2 GC= 100 ml./min, CRDS—Picarro= 50 ml/min, ICOS—Losgatos=
150 mi/min, ®X2|EX|7t FHEl A2 2 500 ml/ming 7|&tCt X SFe2F X2 &X|7t
2 Uen, HX2| X ol MFCIt HZE(0] U0 2F 433 mi/min0| 21 [Ct FXZ|
Zx|9] EZ0| MFC7t MX|=|0f UCt,

(c)

2 15, ¢HHE J|SHSIZAIAC| GC 2 ICOS—Losgatos?t HZE MFCQ
(a) XA 1t (b)) (c) SFe| TX{2| ZHX|o| HX|E MFC

23



H 1, ZH ZAA 8 MFcel MEE 92t
ZA|A N2O CFCs SFs
otHIE 100 ml/min 100 ml/min 433 ml/min
A 100 ml/min - -
SEEEL 100 ml/min - 100 ml/min

PN
fhi

III_|".-_I

S7|eh 2HIIAE
70| Lot Aok, HA 7]y
EX|HA MEFZOH| Az=2

9]

=

HH
=
——

4
AIEH &Mooz MERLE XU HIE
o

H1J

%
E|H, ME2 HIE H2X|A =z
Z:

ME =m0 HYT ARE UD H

0| =7

r|o

(a) CH7|&dEH (off AE

g 16, 7tAIZ0EO T Q|

i =2

H 2 2 ZAA ¥ HRIE loop BF

Load AMEH)

Aztoz ZEEn AZEololM 012 2 4

3
ok
i
0z
o
&)

E=o H
MEY we

n MEl £ injection AEH)

FAINEN N20O CFCs SFs

ot T oF 5 cc oF 5 cc loop: MA2|&X|

A ok 5 cc - -
2ECERD ok 3 cc - ok 5 cc
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MZal2o GCo| m3IE 7|27

o2

# 20l HAI=of

oIt

| ME2E2 FEZ2 WH

=
ES

o470l 5¢

[

tol

__o__u

SHX|

of Ef=Ch ol mf o

7t =t

9| M3t

242
=0

mof

AT Z0tERY

t

7

20l= STMIE U= paked

7t

lAEI
off MAlE Bt

o

AIZOIEIZ

t

7

Zrt.

3

=

==
oSTT

9

finll]

24
=

A
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H
w
N
oy
>
P>
nE
nx
1

I
I
OB

ZHAIA N0 CFCs SFs
ot Porapack—Q Resil—C Aumina
== 12 ft, 1/8 inch 12 ft, 1/8 inch 12 ft + 6ft, 1/8 inch
A Porapack—Q _ B
12 ft 1/8 inch
Porapack—Q Aumina
LECE —
=== 12 ft 1/8 inch 12 ft, 1/8 inch

GRS

=
— =202

Ly

2 Z H Z40|CHWMO GAW report

No.222), B ZZo| UL, Hs0| £E2 ZHELE Hitn ACHH, Ci33t Z0| ME

tCh CH719] QEAEROl| w2t ZEe WAMF7 = TEXE B8 HHEE J|&5HH 10
PHAE WSt

|'0|I

ron

JIAIZ2OIEORZS| HAET|

JtAFZ20IETIIO)0 HEE= GC= o] 7HXK| ZF7F ULt x| 0o &E miwHollM=
HXIZE HAE7|(Electronic Capture Detector)g CHELCI HMAIZEZHE7|Q AL, HAMM
SHEAE MESIEZ 77|18 ME ZYSIRAL fXIE 0lSE Al SH=EEXEHNI|=H
(EXEUIHEH 53 28t Z2H AlMH g2z & Z28 A2 xesx 18 &) Al
sifoF St, Ao ShH HIARMOIMEZ| w= S Hotof St w2t RX|E47t EX| EeH
HIEA| HHE SoiM RAIEZSE ofct
At AHE7|9 H2l= o2 2ot
1) HAR SEA6B3N) — B X Md(2ollqX|] FXD
2) BYUXIRt 2UTHA — (5S6H0) Z2 |4 X| MXHO|XIHXNE HEt
3) Y=USEE + OIRITX}L — 2012 MY + olHX|
4) g2 O|xt MXIE =25t =F

e sE7t 2245 Z2Y & Us HRQ| o= ZALN HEV| M| MRE 71& &

2



HEIHA 22| 0lE

HEILAO 2Z2|0[E2] U 142 CRDSO| A|AHIM ZICh Rl SE2 40 psi 2

o
TZAA ool 1ol J[7|tez SO7IX| HE=E Foflt),

—

6.2 ATEQ0 A

GC= MFCE HM|Qlotlz= 25 GCARM| Z2a#o=z MX|E st=2

2FAE
(Manager)
.

7t23 20t T]
Gas Chromatography

a2 17, JIAIZ0IEOMIQ ATEY N PN DAIE
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e AZIO| Mt ABTEIUS IHGHE AVS SiTh AIRS BN BE AR
SMgg M¥Z2Iu0| B2 SPSL, EEIAS BAY G BEJIA NS

Ao =0l S22t 2T KMRH E2 5.2.101 EHLL,

O

Nz/BEE7tA 24 248 (method) Hd/BEE2 5.2.2.0 MEE0] QT CHEE AHEH

0| A GC 78902 ZAS sequenceS E£o{0f 6tH, GC 68902 AL methodE E2{0f SiC},

oM Y2 ofzfet ZLf.,

O Hi—

6.21 AHEH 2FY

ot 2EZ=2

@ i

— Date: ®/%/ /3]
— Time: ™AIE A,

— Command: Date2} Time 0 2t EM=E A|Z22| B (Method & sequence)ES Run3iCl,

Tt A|BQ} EXJIAZ BAMSH= MPVZ} CH27| 20| AZ>ESIIA 22 BFJIA—
AZZ2 HHCHH, A2t EEJIAE BEAMsh= 2t2to| BfHZ CIRZLsk= AHES o H
O 20{&LC} 3XH GCER EAME= RE JIAE 5A|, 11A], 17A], 23A[0] BEE&7tAT FIE|D

ULt

28



:H:Zl._c—ji'i% _E_A‘l' 'c'ii—f method

A28 BEAMEHE method

O 18, AAHE Q| ofAI(68902] OflA])

O 19, AFIEQ| GflAI(78902] Of|Al)

JZI0A 2 9AI2F 10A]0 ZHZE A|27F GCOl F=UEILE 1A= EXRTIATE =QIE|0{of

2t
522 10A| 5520| EXJIAZ EAMst= method(“8= STD.M/E2_ STD.SZ CHR2CS

—_

Al AZ27F ZUE|0F 5IEE 11A| 5520 ABE B2AM

_'_

(load) SiCt BEZEJIA 2AM0| ELIH O
5t= method("New_SP.M"E CI2ZE(load) StCh O|ZEA| HHEEH CHA| 12A12H AlZ
0] E0{ZiCt GC 2 = 78902| Z2 method Al sequenceE CHREESHH, &4

*.S 2 &ttt

@ BIXEE 247t T 7IX|Q] AAES LTI



@ Aol ARBE AAE2 MR HslEE X|YECHXIZ HYE =i s ofg HHe

@ M22 AAZHE 24T Mz Ao AHEE ZAlSto] Fof oloj20|H FCh Cigt
=
=

HZASIT method?| rundt load7t FEEIYE=X]|, AFRE method?| 0|S0| SHIZA|

Method= I A 5 7tX|Q] =712 MM U HAGSIH St Method2 A ZESICH 1) A
2 &= Method and Run controfd} 2) BEMEl X285 HC}

=
M R Zt= Data analysisOICt, O] & 7IX|E 25

MPV, MEd HH ZE R R, EREZXY, ZE7| 2%, Ho|3g 7tA |,
2UIAS] RE & 02 NS Sofl XX HEHE FX[6IH EMst=E =/ QUCH 0]
222 & ZFE5I0 m3E EAMstr| sl 2AdE(Method)E MMseict 2t S =0
o= =4 HE =2 of ™At H, EA7(7|2 20| 6890 2t 7890 f
OfEA LHol=X] HHoIUCH Method TE2I0|= & 10~11742| 00|Z0| QUCE {7|M
2|7t Y Ol0|E2 0] & 4~574 J=ot Eot, 2 et=Z9 =742 H 46

6890 2! :
e WE =5 7
7890 =& : (0, L 7 -

Columns Crven Detectaors Events

30



Data analysis (5.3 Z£t11)
Data analysis= AE peak® || Z' detection & 4 QU=X|E ZHS XH5tD FU=
HEIAS S5 X|Zol 0|2 YHHHA AE2 =& MESIEE st= AAHO|CH
H4, N0 MEZEA (5.221.2 &SR, 7890)
3= e EX ziA
AZ: 1, BEIIA: 2 -
MPV
Events
X OE g2 A MES BIHOf IDE #7
Load time: 10,1, On: 10,1 Off:10.5
M
% EE78 A MEZ #E0l e 41 me
7
FYUAIZE 0.4 min (10.5 — 10.1 = 0.4 min)
Events
Porapak—Q (80/100, 1/8”, 12 ft),
Ha|z Qek/=): 23 psi >
Columns
Post run: 44 psi
Step 1: 35COlA 20 min §X|
os o Step 2: 20C/min 2 200 C2E A4 (8.25 min) Lf:j;'
== Step 3: 200 CO{lA| 10min £X| e
maximum: 250C
|
S A7t 38.25 min ﬂj
Ciyen
_.C-;
ZBEI|/BEY| 2= u—ECD / 375C Va
Detectors
_{jﬁ
HXJIA S2F 5 ml/min a
Detectors
2HTIA/RE CHs 5 %/Ar 95 % / 23 mL/min X
A= R 0.75 ml/min X
X A2 28 BEUIA 28 InletS 2EHE & T2 72 XE ER S
Total Flow 44 mL/min

31



H5, CFCs2| ME X (5.2.212 &T5IA|L. 7890)

51= 2y =7 TEEIEN
A= 1, BRIIA: 2 -
MPV
Events

X OZ 720 A MZZ BHEHOl D= #7

Load time: 0.01, On: 0.01 Off:1,00

S 2
Ewents

X EE g A MES HWEHOl IDE #1
7y
FYAIZE 0.4 min (10.5 = 10.1 = 0.4 min)

Events

Porapak—Q (80/100, 1/8", 12 ft),

2o FE/R0]: 23 psi s

Columns

P

Post run: 44 psi

Step 1: 35COA 5.5 min §X|
Step 2: 5C/min 2 45 C2& 45 F 6.5 min |X| .
e 2 Step 3: 5C/min 2 70 T2% 44 £ 3.5 min {X| tL”
Step 4: 20C/min 2 150 TRE A4 5 10 min SX| e
maximum: 220C

_ ) BE
Szt 36.5 min J_j
oven
R
AEI|/BEI| R —ECD / 350C 7
o= o= [ W
Detectars
_f‘i_'\
HEIIA X|&Qrst i

Detectors

N2 99.9999% / 25.7 mL/min
- (MEotsh) 2u7tA EF el

ANE FE 1.0 ml/min X

Ojo

X A REF SHIIA 22F InletS RENK 5 T2 XX EQ .

Total Flow 30.8 mL/min -
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H6. SFeQ| MEXRH (52222 ZUSHAR. 6890)
3= 2y =7 IEESIN
NZ: 1, BEEIIA: 2
MPV
MEZ #Eof IDE 47

X OZ 2 A MES
Load time: 0,00, On: 0,00 Off:0.1

¥ D278 A MEZ #EHOl Dl #1

0.4 min (105 — 10.1 = 0.4 min)

FAAIZE
- Activated Alumina F1 (80/100, 1/8", 12 ft)
= Constant flow : 20,0 ml/min

Step 1: 35COlA 28 min §X|
e 2 Step 2: 30C/min 2 170 T2E A4 £ 15 min 8X|
maximum: 450C
=INPd; 47 5 min
AEI/BEE| 2 u—ECD / 320C
HEIIA x|geret
2HiItA/QEF CHa 5 %/Ar 95 % / 25.7 mL/min X
A2 FE 10 ml/min X
X AE RE PEIUIA R2F nfeto] 2ENE 5§ T2 7 X/&H EHL H=2
Total Flow 20.6 mL/min
6.2.2.1 GC 78909 AMM/HZ HiH
— 78909 42 £ 4719| A(DAIZE method?}l QA|EE sequence I QEZIIAZ
o) 2 MAsHof St

method?} DEZIIAL sequence IHY)
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Ot Valve positionz} IF0|20]

[

- A28 EE/IAZL J|2Hoz BE BMRZS 2|
Ch2ct ol ofHol M&Elof Qck

— 07| M= Method®} Sequence OIS TtE= HE MaSiCt

O HietstHO| mZ J2h(online)2 MEHSICH — J7|EXOZ Method and Run control2
0 M

Instrument 1 {online): Method & Run Contral
[File  AunCortol strument  bethod wence Yiew Abort Help
Method and Run Cortrdl | 7 HA0_MINM N i NS [E]| [BunMethed
1 N20MIN.M 1
2 METHEAN. M ] 5] o] ] &
TEST.M
EUECD-” %m_ﬂm " @ Nz0.5
SFIDECD.M - -
0 Plo EN20STD.M _1|::|x| emStation Status
THPDECD.M
“Badk dwiector BISTOEXM
L SOEFOLDGC. M E—
= 1 DEF_GC.M
Al ermees saa I

@ InstrumentO| A Edit ParametersO|A{ ECD2| Method =712 &9l

ron

et

1) Valved| oto|C| X|H 2! Load time X|A

NI P B Y 2 i

ALS 951?33 Columns  Oven  Detectors  AuxHeaters  Everts  Signals  Configuration  Counters  Readiness

Valve Type On Pozition Load Time [min]
Gas Sampling Valve M 101
MiA

#2 Mot Inztalled M
MNAA MAA

H3 Not Inztalled

f27, Multi position

ol

— Agilent Ate] AL BZX71 Gas sampling Valvet= 1HE 20
=

valvett = 7HE FO{eH(H &1Z HF).

— Gas sampling Valve2| Load Time2 1Z9(a)2 HMEHE ZUol= HWSZE JZAM:=
10.12 S¢t loop Off A|IRZE 2CH= 20l

— Multi potision valve?| Position 2 A|g22| AL 1Ho= X|™, HEZEIIAL| AL 2tHoZ

—

X|gstot.
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2) Event

= | 2y, & 7 1 [
\QOE 2 P &L X 2 M
Configuration  Counters  Readiness

AlS Valves  Columns  Oven  Detectors  AuxHeaters | Ewents | Signals

Runtime Events
Time (min] N Event Type Pasition Setpaint
2 108 Walve Yalyve 1 0ff
3 n Multi-Pasition Yahe Muli-Position Valve 7 1
# 0

WEHE HOF GC QALE A=ETH S0

— Load time2 101£7IX| X|&E22, 10120 @y kS

7HAl S,
- 10,125 E 10.427X| 04252 A|27t GC 2oz S0,

— NE2EE Multi-position valveZl 1IHOE A|27F SUZ,

3) Column §2F =

— Post run: 44 psi, columns pressure: 23 psi

Everts  Signals  Configuration  Courters  Readiness

\ofgle 2 B & X 4 iy

Valves | Columns | Oven  Detectors  fux Heaters

# Selection | Cortrol Mode on
(&) Pressure
Rate Walue Haold Time Fun Time
psi/min psi min min
b (niial) 0 025
*

|Fma| walue will be extended by GC un time.

Column #1 Configuration

el TS| e

[ << Show All Flaws 53>

[ Apply J [ Upload fram Instrument J [ Cancel

oK

J
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4) oven YE(H4 EtD)

[

ALS Yales  Columns

N OB 2 B g X A

Detectors  AuxHeaters  Events  Signals  Configuration

Counters  Readiness

Oven Temp On

Rate Valie Hold Time Aun Time

Equiibration Time Cémin C min min

Masirnun Owen Temperature Frenp x 200 10 3825
250°C =+

[] Dverride Colurmn Max: 250 °C

Ciyo Use Temperatue:

Post Rur: [35 T

Past Run Time: |0 min

5) d&E7| 2= AY Y EXJtA R

— HXJIAE & A|AHIO|AME MO|X| EX|EH 78902 AR HXJIAE XNASHA|

o217} LIEZ2, 5 mi/min BE2 SX|Z S,

N\ @ O

(A |tz ey g
7| B h X 2 i
ALS Valves Colurnns Oven Detectors Aux Heaters Events Signals Configuration Counters Readiness
uECD-Front]
HECD
[#] Heater: :. 0°C
[#] Makeup Flow: [Ate] |5 mLmin
6) Aux Header &1
= =] k=) X = < = ot = S
- ST HE9| €5 JeiFE TXI0|H, B8 AHESHK| X HEM 2 0|
St o o
¥ WL o

36

ot
LS

o



\© O

A5 Valves  Columns  Oven  Detectors | Auxl

LM 4 Y

s | Events  Siands  Configuration  Caurters  Readiness

Thermal Aux 1 Rate Value Hold Time Run Time
On “Cémin © i i

* | [

Final value will be extended by G un time.

7) Configuration /2

- Sz HHE 2TFER 9

0o

O® 2 I & L. X 2 i

ALS Yalves  Columns  Oven  Detsctors  AusHeaters  Events  Signaks MWQM Co;.mter_s Readingss

Miscellanzous | columns | Modues | ALs |
Pressure Units
Walve Configuration
psi v
| Valve Type Name Parasters
o P v | alve 11 Laop Yolume, rl: 1
[[] Slow Fan 2 Not Installed & | Walve #2
i Mot Installed o | Walve #3
4 Mot Installed | Walve 4
&; Mot Installed ~ | Walve #5
Thermal Aux Type B Mot Installed & | Walve #E
» 7 Multi-Position Valve % Valve #7 Steptime, sec: 1: Mumber of Ports: 1-32; Inverted BCD
Not Installed 8 | MNotinstalled ¥ Yalve #8
Mot Installed

@ Method AH0| EBLIH XMFSBICH EE7IA methodl| ZL 2] 1)0iAl WEHZX|M #70]
22 HHX UCt 0IF2 “EF_STOM 2 MHSICL A=Q| method| B @9 1)0lIA
WHZX|M #70] 22 SHECL 0|E2 "E=_SPM™ 2 XMFSBHCH

Sample sequence ZtE=

@O Aol Sequence 2! — Sequence table

Instrument | (online): Method & Run Cotral

Fle RunContrl [nstument alhw fhort Help
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@ Sequence tableOl|lA| C2S X|HSEHCE,

1) Vial : QO|giS

2) Sample name : 8=0|Z(N.0, SFs ...)

3) method name : A THE A|RE method(&=_SP.M) E2 EEIIAE method(S=
STD.M)E C}2=2E &

4) inj/vial : 1

5) sample type : sample (E&7IAY AL STD)

6) save sequence tamplet as ¥ A|REY AL "§= SP.S", BEEIIA

STD.S" 2 N&

ne
oy

6.2.2.2 GC 68902| MM/HZ WY

7IAE method IS MASHCY

FI)I

- 68909 42 = 2719 mA(DAIRE method?t @

rin
HI
2
P
X

- NB21} HZIIARS J|EXoz Bt Valve positionzt IO0|E0|
Ct2C}, Ol= ofHoll M=o ULt

— 07|M= Method OIS BtE= #HE M&EiCt

Sample method ZtE=
@ HiEtstHO| Z2 20|12 &0 )% MERSHTH

MenuOf|lA] Sample Metho

g 0
8
mujn

>

=rg

Q'E
n

Ela  BunCortral [nstument Method Sequence Wiew Abort  Help
[ Method and Run Cortral w“—uw MM [F] [ wms ]| PunMethod
1 NA0MIN. M =

2 METHAN, M
s 3TEST.M

4 UECD.M
5FIDECD.M
6N2OSTD.M l 5 | emStation Status
INPD_ECD.M
| BISTDEXM
9 DEFOLDGC.M

| 10DEF.GC.M
el

ar# Baks Cdln @
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@ InstrumentOf|A] Edit ParametersOflA] ECD2| Method X71& SlQlsl
configure SIEHO|| valve#?t position 5 £&20| QUCH H7|A
HHECt SHQ| Positione] AL AlE

1) Valve position ZH
dotd, ofEhe| Position
{22 X|Fstict

— Valve 00|28 &=
Valvett= 224 72 X|E
method?] AR 12 E&F7IA method?| &

D

2) Runtime
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3) Inlet A&

— set point = AMA|(actual)zt 20| =H

— total flow= AlX|(actual)z} Z0| =

4) Column AX

— constant flow2 AA.

~
(=)
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st
2

5) oven (& 4%} 5

6) Detector
- 2EMF AH|(actual) 2t 2o MHE

— Make flowe box2| MIAHEA| SHA|

— ECD MEH
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@ Method AMH0| ZLtH XS EREIIA method? AL @2 1)0|M BWEZEX|M #70|
22 HWHX ACt. 0|§2 “‘Y=_STDM 2 XFStCh A=2| method?| F2 @2 1)0iA
WHEIX|M #70| 22 UELC} 0|22 “G= SPM 2 XMEFICL

6.3 Peak integration 2! calibration gt

HZEIIA 2 A|ZR 9| Integration

GCO| 2IAE 7t RunO| Lt Not Ready &2 Ready MEH7} =™ A|ZFSiCE
Mt M52 View — Data Analysis — Integration — Integration event

T Tnstrument 1 (g
File Method Sequence Graphics | ion | Calibration Report Batch View f

T I Signals @ [@| Methods E_E Integrate
e Integration Events..
4 Chemation Companion Integration Resul
Copy 6 C\CHEM32\\DATA Auto Integrate
et ocs Chemtation{  Change Access Level.. & SAM_CFC 201512,
G Loworesrs - fesez Tooibas & sam crc 01512, | Draw Baseline
giﬂs ChemStation Scheduler SAM_CFC 2015-12-... Negative Peak(s)
Fsmocs Companion Setup Wizard & :m,z;z ii:ﬁ . Tangent Skim
Online Signals - . Split Peaks
Last Data & sam_crC 201512
1: 001F0 ¥ Instrument Actuals = y
: - &g SAM_CFC 2015-12-... : BRI
z v Sequence Queue = E
‘:| & SAM_CFC 2015-12-... |
All Valleys
Instrument A v | Sampling Diagram & SAM_CFC 2015-12-...
GC Instrument Diagram SAM_CFC 2015-12-... Update Manual Events of Method
SAM_CFC 2015-12-
Ee e & o s Apply Manus! Events from Method
Command Line & SAMicFC £ Remove Manual Events from Method
ey L SAM_CFC 2015-12-...
Preferences.. - &5 SAM_CFC 2015-12-... o
=—— SAM_CFC 2015-12-... A
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— X7|XZ(Initial)Q] slope sensitivity = peak

peakZ QUX[E 4 U= 712, NZE, H

— Integration2| Onx}

Peak7} 420 HASE=ICHH

j_?‘l 2 0|I|OI-EE

=_STD.Mz}

ook

Pl
(=]

OFF 0= PeakZ} &
, On0ll= 3.2 OFFOll= 4.5
stC

—

.

E

Method Manual Events

o o e

r

<l

Initial Events For All Signals:

Integration Events

= SPM 2

Z N|ZHretention time)Q| H

=
=

of2f Z|Agt

= AEH

T ="

ZtE, Peak width, hight,
Shoulders = OFF 22 X|H.

area =

= AlZtE HojZ=trh oE =0

Z0f PeakZt 21 Afolof HELH

7_<

E

Value

Tangent Skim Mode

Standard

Tail Peak Skim Height Ratio

0.00

Front Peak Skim Height Ratio

0.00

Skim Valley Ratio

20.00

Baseline Conection

Classical

Peak toValley Ratio

500.00

Specific Events For Signal:
ECD Default -
[ Time Integration Events Value
Initial Slope Sensitivity 3
Initial Peak Width 0.5
Initial Area Reject 1
Initial Height Reject 10
Initial Shoulders OFF
0.318 Integration OFF
3.251 Integration 0N
4129 Inteqration OFF
10.314 Integration 0N
12,444 Integration OFF
17.993 Integration ON
19.488 Integration OFF
N =/
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ol =8t

©® 0|2 XMZEsIH, NM& 0|F9 2E MU 0] =710] XMEE|0| Peak7t HEEICE

@ 0]2{$t Integration2 EF7IAC| M5t HESt peak7t AEEIEZE 5tH, StR0| SHHM
0|2 XME5t0] &L,
HZTJIA Calibration

O B=7t S5A|, 11A], 17|, 23A]|0] S0{7ZItCE,

@ BZIIAI} Fglm W 5 GCo 2HAEN7F Run0| &Lt Not Ready &L Ready
HEfTZt £|H A[RFSICH

@ HEIAE MZHC=Z uxst Sol= Cr2at 20| A|Rfsict

— A 052] View — Data Analysis — Calibration — New calibration

Wiew

RTLock RTSearch Abor

4 ChemStatJon Companion

Reprocessing Copy
Change Access Level...
Reset Toolbars
ChemStation Scheduler

Companion Setup Wizard
Online Signals “

v Instrument Actuals
+ Sequence Queus

Sampling Diagram
GC Instrument Diagram

v ChemStation Status
v Command Line

Logbook.
Preferences...
Shart Menu
- +3& BXIIA MethodES MEH(EZ
w 0 HEIIA F RS0 St

Rac.allbrate
Add Level., ;
Add Peaks...

Calibration Settings. ..
Advanced Calibration ]

Calibration Table Options... »

Select Peak

Delete Peaks

Add Peaks

Recalibrate Compounds

Calibration Table...
Compound Groups. ..
Signal Details. ..

Control Sample Limits, ..

~STD.M) — Automatic setup AMEH

current method MEH
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b SR RLALA

(ZOS1SP_N20 2015-12-31 09-00-05N2 0000000 1)

XS HFEIIAO| RTQ} Areaiztl BEAME HEFJIAQ Aoz E1 Amountlfs=

Fol

=JIA A2Igo| QIS Her}

]

1) Watning: Compound has no name, (Compound #1)

2 X|™Es & 0K HEE S22 Calibration table 20| TH, &
E
[—

fetuin to Gaibration table

SP_M20 2015-12...

T T
SP_NZO 2015-12... 1
SP_MN20 2015-12... o]
SP_N20 2015-12... 1
SP_N20 2015-12... -
100 - 5
T r
2 a4

SP_M20 2015-12...
SP_N20 2015-12...

o
@
@
&

SP_M20 2015-12...
SP_M20 2015-12...
SP_N20 2015-12...

i Calibration Table

5P_NZO 2015-12... Enter | Coic | Inset. | Pin | “ Helb |
S5P_M2O 2015-12... [ RT Signal Ci Lvl Pippb] Area Rsp.Factor Ref ISTD #
SP_NZO 2015-12... [ T 7aralecoia| [ 1] 329200] 2237700] 14712e1] No [ Mo | |
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— Report — Print Reportg +2Ct

Batch Yiew R

External Standard Report

Sorted By : Retention Time
Calib. Data Modified : 12/31/2015 9:56:40 AM
Multipliec: H 1.0000
Dilution: ' 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: ECD1 A, Front Signal

RetTime Sig Type Area Amt/Area Amount Grp Harme
[min] [Bz*=] [ppb]
==t t f t f
7.474 1 BB 2237.67676 1.47117e-1 329.20000
Totals : 329.20000

1 Warnings or Errors :

Warning : Calibration warnings (see calibration table listing

Instruwent 1 12/31/2015 9:57:17 aM 201512 Page 1 of 1

v
Mictosoft #PS Document ‘Writer on XPSPort: Pre: Ne .
Letter 81211 in/Potat Close| [large <] Page[l  “lof1  Prev| Wext| Print| Help |

N
T
k=)
30
o
ko
MM
N
[>

I
2

%

Wl
Q'I_
J}ﬂ
rg
fin
Olo
=
mu
5
ron

Ct.
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o
i
o
g[l=l
>

cC Edxtmol A=A EAZZIW 15 U B
=

ooiE =8 =33

A
02
Mg
Inl
rE

o ESS
xlg MASI JES

GC 68909 &AL
g Mefsict

O GC =™ mz3g MEH — RunControl0fl A Sample Info...

Sample Info &0l CHsZ Subdirectory &0 EH€(yyyymm, 0f; 201506)2 UHstD

BoI2t0| =M OKF2Ct,

Signal 1:— Counter 2tA0] “0000" W|XI2|E 245t CEA| OKSICY,

FO|

—

mjo
Jtob
ol

dd== A

@ 0|F EMM7| C:WHPCHEMWIWDATA 2ol 201106 ZO7} XI5 A

@ o|Z0f] MAMEl= XIEE C:WHPCHEMWIWDATAW201106WEC] Qtof| X&to| EIC},
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GC 78909 &AL

O GC &d m2 1S MEH — Sequencell|A| Sequence parameterES MEHSICE

@ Sequence parameterOf| Al Path= C:WChem32WIWDATAWZX|H

@ Subdirectory = HEZ2t & Ex) 2015 128 XI2H, 201512

@ Prefixe= g=20|Z (N20, CFCs £)z} Counter& 0000000

© Operator Name2 @zt S5t X|™Et & OK HE F2C}

@ 0|0 MAME= XtE= C:WChem32WIWDATAW201512 =0 Otof| XMZto| =t

Sequence Parameters: Instrument 1 El

Sequence Parameters | Sequence Dutput|
Data File Operator Mame
Pth | CAChem32A1ADATAL v|
— [2m512
Subdiectory | 201512 |
O Auto Prefix Counter
@ Prefis/Counter [Nz | [oooooo ]
— Y . Transfer Seltings
Part of method to run Shutdowr
According to Runtime Checklist - [] Past-Sequence Cammand/Macra
Use Sequence Table [nformation




6.5 GC2| ON/OFF it
ZHH| ON it
O RHITIAQl P-5 (CHs 5%/Ar 95%)7tAS HZASICL
# P-5 JtIAE GRS 15 JfAMY| QSR HIIHMeR XISt JtAZES ol
TtASt Ze|H2 (BE) &1,
@ GCE 7iCh,
@ GCet HZEE HEE|(PC)E 7iCt
o
@ H}ELSHHO|| Instrument 1 Onilne |t | 22/, GC T21MS A|XHSHCt
© HtetetH Scheduler S stolstc}.
©® AAEY MM ClATZAS HES 2L}
@ AAZHOAM Fst AlZH0| =|H XHE™MOZ Runo| Eict
B
23 T 2US wYSICH
012 Apply.

fH| OFF
@ Instrument ) Edit Parameters
@ Detectors 2 LHZIC} Heater H|3HIAO| M3
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@ Oven 2 E LHZICt HIFEAS HIE Sloi Apply.

O

@ AuxOll 7tM HZE M 7St}

© 2=7t TS Uz47H FHo| A= GC FH| MEE =2M = AlZich

THr

.l

6.6 SZAAY 2

kA

>

Ho

* MZAL: FAMSAL A O[S
o DHH 1 APK2950A-G (71 APK8200)
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6.6.1 A|AEIO 27|

m
el
o
iR
(@]
()]
()}
B
®
mjn
ox
12
ook
[o]
HU
=
B>
H
0x
0%
[}
>
0
2
fim}
ro
Mr O
e
ook
mjo
gg
B>
Q'E
kl
r2
2|
1A
ro

6.6.1.1 A|=ZXHZF

A|Z= sampling pump2t mass flow controller(MFC)E 0|2c5t0] UHFEOZE U™A|ZH
_C'D_

S0t xF ct, o] mwf =22 MAH7I 52t LARM 20| A&t RYUE 8 o
EXNES XIF DAGIALE 2ARS A0 F50| U 4 ULk Mt Bz SRR}
MXIEX| %2 ZoMeE £EXMHE f5H Nafion dryer7t MAX|E|7|E STt Nafion Dryere
AT L0l B AHPO| U= HEAR LRV BHEILY oinif TYE, IHBS stainless—
steel2 TMELC WHEZOZ ARE EMAI|T ARZE HZIVIE ABHiHsioz

SIAF 5= =X 25 Az & 25 UESVIZ 0ISAIA MAHY &+ s 722
£|0f UL,

7| A|ZEE0E ofL|at HEo| BEEEXES HZoIH XY = oMoz 2ME £
Q=2 multiposition valve(6 position)S A& MO{E 4 QlCt.
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Sampling Pump Multiposition Valve
(~4L/min) (Min. 6 position)

e e

-Mass flow controller (0~200 mL/min)
- Nafion drier

6612 5=, % H =Y

F20| MAE thrMzs A2 probed| EAIE sZEto| 20|14 Eot ol =&

(stainless steel, 1/4 inch OD, 110~150mm length)0 &XIZ= ZS&X|(Tenax TA,

Coolant IN
T, /

Coolant Qut ™

Coil Heater
Cold Block

Focusing Trap

Temp. Sensor
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6.6.2 £8717| #4

SEAAHEEZ AAHE HofSE MOR, REFZE H HEER, AT # R,

» System conirol & software
- Panel PC (industrial PC)

- Control software (4PFK. Control)
- 3C control

- Data acquisition software

- Data transmission/database

» Gas flow & power control

- Purge gas contraol
- kain and refrigerator power

> Samoling

- Sampling F

- MFC: Sapmgfowcontro\
- Moisture corntral

» Valveoven

- Focusing & desorption module
- Switching valve

¥* Refrigerator
- Coolant circulstion
- Below -40%
APK 2950A - G type: On-line Monitoring System GC
Ciptionsl fan
Dry Gas (N2 or Air) Heating Owven
{80psi == 100 mifmin} (Room =200 deg C)

Multipostion Valve

(Min. & position) —S——
STo 1 —h—;

STD 2
sample

- Column

) |
V2

Semeling Pumg ——

2 J T

6.6.2.1 A[ARIMO H HIO|E{X2]

AAERIS HO5H7| fI8h APK Control Z27120| 4X|=|H, 28 247 28 & H0[H

X Z2OWS FIPMoZ MX|E 4 QUL APK Control Z2I22 BME ¢|0|E{Q] £&
2 T&, 1 point calibration 7|52 Zgtot RUCLH ESH A|ARES 2HSI= WHO AHES
M3 FLEoz Hte 2RISR AP & UCL
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APK Control fse

: APK 2950A-G
A : On-line Monitoring Syskem

Create a schedule = T = == —
forsystemoperating  Ji [+ -16890:09 .% J\ RN
@ === 4
= . ——
5  — — = RS
- --‘ =
] : 5 -Monitoring of operating status — b
— -Extraction & save of GCdata
Database (search & save) ',Ea:;;?;::;amf“ RS232)of Setthe manual operating
6,622 SEAE U MU
HX|7tA(Purge Flow) ¥ F(Injection Flow)& 7tALS| RES ZHS £ USH AJAH
of HMem} 552 95t WUl MUS Halstol THSIUCE Oln JtA RUAVSE oS
St= 24710 w2t A8RFel MEH0| JHsotTt.
° o
APK 8200
Trace GHG Thermal Desorber
w
Main Power
ot O ::] AR
a
Strip & Purgs Flow  Injection Flow Coolar Power i

Stio & Purce Floy | 21212 X & XSEEBO| dry purgeS YISt SUZTRE UE E=
P& T HA JtA0| %S ZWsITL
Injection Flow HEE HYESEE 2472 EUFY| flo REAERE 98 = 2
TtAS| UE RHGICL
Main Power AAEIO] HQITMHALIX|Z AAH PCE BHEo| MEo| HA
Cooler Power &% probe?| HZIS 25t HS7(|Q HHALIX




=
6—port 2—position)E AIRECZM 0|AKEE Z|AF 5L Edt 22 LHos 55
probe & 0| FAECH SFEE wHotuxt o M= LEREE HF10 Zldst= Ao
HFEfZISIC,
Valve Oven (Right fig. : Open cover)

¥ Valve Oven : Continuous Temp. Control (Max. 200 °C)

¥ Gas flow switching : 6 port- 2 position Valve (Air actuator type)

¥ Gas Line : Silcotreated tubing (1/16 inch)
6.6.2.4 HZtH

20| YIRISHE WETIE AN LEHO| U AFFS F2 IR0l SEAAYT

AAISIH Fdsin, UEE2 2 AIA”Q WRol| FEE + UA=E MEAEUCL dS7|=
dUE aetote WAS ANEHSIO Xt & 2%t LFS Soll -100=71K| H2tE HoiE &8
A7l WA 2t probed| SETS WAL 4 UTE TNE Uck

j

3}. I—“j"J.I.EU

e e e o

{ Patent No, : 10-1066418 (2011, Korea) )
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6.6.3 SEA|AHIO| 2K

A|AEIO] 2HS APK Control Z22H02

6.6.3.1 ASZH|

APK Control 2124

O Z2I#o| MX|

Control.exe I}0| MAMZICEH

H&E= CDOIA APK Control =
St &Mz Z2Iug Hx

ot7{Lt

Al

Zl
=

A
an

5t

C

Qo A|RtZZ 72H0)| AHAIE

pal=

) APK Contrel
# Dlagam

"

ETUPLST

config
Duta
oc.dita
L
Schedule

[t Cuta Viewer

% MECALOEX
STRUNST.000
STRUNST

{APK Control

(=)
if[]

, config

J Data

) gc_data

,res

Schedule

3;2_:5 Data Viewer
% MSCALOCX
L_| STeUNST.000
= STBUNST

a8 &%),

FISHEIC}

—

Z2OUO| dX| =M)

Q-

153 microsont Otfice Word 2007

0 ol U= setup.exeE 2
APK Control0|2t=
Mol Z=aHS AHA;AF|7] HsiM= 0O o
APK Control AIgi0}0|28 2251 =

el

ol

=25

tod

L rir
>

o2

oL

—

APK

Ju



==

Z2ay B

JELT Y

Al7|H OfEHQI I 22
Sfch olm

A0l 23
7)81810] MEICH

CHAl /gt

2o, PC o9 AAHIDIUS =2

IUg 25 X|%ok

St
[

st APK Control

@ D2 sHMY

OiF dtel 270" §io] "A|ARMY'S MEHSICE  717|9] 84 % A% FO0| LIEHLIH,
SA0| HZE Mels ‘ZEM o2 BAZD JZX| 22 ZRs LMoz HA|FEC
AAEIN MX|E &2(controller, valvel S)2 HIEA|] REMOZ HA|Z|0{0} HAXo=Z

B3 2UE
28 ZUE
HOIE 2LIE

~HE
GC22IH
Haga 22

LES - -
Tide

a2t

L= LT ]

e N

wan &

L ]
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YalvaS

MFC

T62, 168, 0 23014708 | 1o 165, O .20[14Tiz

DMFCT CUFCD

[T 0 23 [iame [ Ve. 168, 0 .230[1ms

ThHE B 4 WY EE §N Plot & A2
B EZE 83
HEEE MR EETN BER STIME n
o8
Controlier Walvel Valve2 Valved
[62, 168, 0 23| 4700 | 162168, O .230[a7p1 | V92.168. O C30|japgs | VC.166, O .C30[g470e | 150168, O 90| paror

DhFC3
T2.16. 0 200|176

GCFRSTU GEPEFYL
@ ] =l -
HHER XA
- SMEE MY M ZFEO| P FAS MHeHO} BTt 7| MHS WASHK Y1 AR
7tsstH, 50| HFslofet 2 A A ZFto)
* |P Address
ZiIE 192.168.0.10
APK2950A 192,168.0.230
« 1R HS 14700 HEE 147167HK| 204gt 4= UEL|CHController(14700), Valvel(14701),

DMFC1(14702)2 7|2 AAX|).

— GC HIO|EE 2|F DB E&= H|0|E 2H0| M&str| et ZREH SAMUZEE HAHst=
=xO|C},
- M¥o| AW ‘MBS Zstn T2IYS MRS,
=8 AAIES MY
A|AHIS| 2HUHS AXGIH =AXNCZE THMEEE o= WS AE0|2tn it &
Al 2E TREHOIES2 AAHEN AYE ZHAUE M AMECH AHSS| I =Sl
(cycle, 999977tX| & Jts)E =stct, & All Open, Set To 1% SegZ AMNE|0{0f HA

20| 7+SSt.
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HOIEIS MMtz MEsof QT 2t E(Seg No)HE AIRAPL SIS 4 U= A2

QI3 & QUOW, EAE M AZIE WASIO YA 4 ATk 0| 1 WAl EHolsory

AFgHS OFX|at £ OlZ0l= AlZH0] ‘0’02 EA|Elofo HHERIRA| £7|RE| MYEt
E7) AAY M Al S% AT MG 272 UIEstel ANE ANES Fustn

6.6.32 £g7|7| &=

II-”

IS ZH|7} 2E EACH APK Contol T2 ATHHFO| “HL#o| “EMAR
22/5t0] HSAIZCL HSA 2 Mo ZIMHA I EAIZT SiEoll 17 Cycled] & 2
x

AlZtah ZIEA|IZE Cycle 347t BA|EICH

o
08 Mo
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[ ———
m APK Control v2.5.322 [ Schedule Mame= STD{& !
| e ———

L0 BAVM J8EG) A=W ES%
l Log Out

244 A

A

EEX

3 3Ys

6.6.4 Z7|7| &2

6.6.4.1 dLHY
— ALARM DIMX|2] &3 oF HE.

YU 7] 59 014 KT HA,

|
AT
1z
N
10
ro
0x  HI
(@]
(@)
=
o
1kl
oy

- A& MFH LY =& Cleaning

- AR A Y H2sER A2 MY

6.6.4.4 7|Et
A ABI(APK2950a2t Gas Chromatograph) £2|d

@ AA" Z2/d =H

- 2} 3lEt20 5t PeakQ 22|17} TX| &S mf: Y A
— Peak?| baseline0| 2tHE|X| 942 Mf: Cold Trap ¥ E4A7| HH
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— A|AEI 2 A| ‘Purge Gas Flow'Q| L AH0|X|7} 5~100|A4Y ff: s=2 MA
- AMEMF7L =X Z2 o HZ 3 MFC Y

@ AA" 223 YWY

— AMZzHF 2telel 22| ¥ MA: ZHEE = 2~33] AAH 2H
=~Q BHxo| Jl(Recommend)
O mHAIZF7|

- M2s= E#(Cold Trap): 27H&0| 12/(AH 62)
- AR FHEHZ: A 135

@ M2sZEY ui %

Mo

3t

= X0 BSET0| WXIX| YEE B}

- 7{HE =1 Cooler Power AQX|E ON 510 HEQE 257 H3o| & £ Y=
oF 3027t th7[etct,

— NAHS 1728 2YAF XSEEHS BN AT
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=3 Al 2 7 HMIZ=AL WHF7|
AMAH O ZHEH win XP sp3 Benecom O] AErZ4A|
AAHIFOE HolEE i icati
| 0| MIeIE TCP to Serial Communlcatlon, KnR O AFEEZA A
& SAEHE 6—1/0 port, Heating Control
t 1/16" E-t t
Two Position Valve 6 port, 1/16", E-type rotor, vicl O AFEEZAA|
Air Actuator
iti 1/8"
Multi Position Valve 6 position, 1/8", vicl O AEEZAA]
Micro—electrical type
Mass Flow Controller Manual Type
ith Digital Press " VICI VPTG
(with Digital Pressure 0~150ml/min for 40psi,1/8 lg2aA
Gage)
AEMFED 6L/min YLKTECH 13|/
Transfer Line room temp ~ 200C, 1/32" Silcosteel KnR O AR Z4A|
LHOj & SHAl Id P -80Co|5
W=7| with Cold Probe S . Cold Porbe —80 L 0I5 KnR Ol A ZAA|
OD 20mm
SMPS 12VDC, 24VDC, 5VDC U &H Ol &N
Cold Trap 1/4 inch OD SUS KnR 63|/F
Solenoid Valve 24VDC, for Air Actuator st Ol &HZ4A|
3-Way Switching Valve 1/8", Stainless Steel SEIELIS - O AMEZA|
Coil &Cartridge Heater 200Watt & 75Watt KnR O|AMFZAA|
Mass Flow Controller 200 mL for Air O MEFZAA|
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Trouble Shooting Guide

) } KR E 2 _
Trouble SIEH 2ol e HZS aHanz
7|'60:|—|—
S R
Q= 7|0|X| 0] arsl A= N2s=EY WX 7ts N2s=EY
100|4 && o
- 247(2t A|Z0|&2te!
22§ AAE IHAIHGHH Its
AHZSAIO| @ A x| ojlAIS = mict
WU E Aot et
—O|&A| HRIEE HA =2ts
TH = otT
Mijgﬂgzﬂxilmﬁ Hzol4 HOozxh 2 MFC &9l % o o
MFC HA|E|X _ - =27ts =
ore MFC 0|4 A < =
[ES=1
AHSOI AHES HFED, s
RIEEN=ge] CiA| &85t diolH & <
Hojo|dez oo
SEEUIIHEO e
ot
EREtE AZ2Tt FULE O|&fA| HQIEE MA =ts
(cllolgl =tel A])
SZEH - ASE0 AAHEZ HED,
olate= CIA| A8l5td HiolH &A ts Ns=EY
S=0| ot - O|MAl S=EH WA
- Lo HIEAIE ZIS C oo
] (AHBHATIE) 7ts %S
HIEFAISIO A T4t ANAEIRH
=2lo| ZAEsH olst2  (WE/7tAROI
LA 7K o2 INCEICIR=
H247EX| 23S PN LIRS _ xjamolojAtoz mTt = o _
=27ts AS
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7. AMzeddE " Ml

% =8 9|

R PO

J|E0tst2 ESMHO| g2 H2HEEHY: AI24E 6-0)

2t BEA0| PC Ol ZROMO| HYE ExfE

@ COMIS ZHEABIOIA 7S HEZA M Z Hifs Z2a
7S netE SEAMOl BT HE(UUY: 24T 6-2)

7.2 X2 X 2|2

7|SHSIZAINHO| 2HU= HOIEHE 22{e &Y
MysQL =&
— Server host : 2L5HX| ¢
— Username : 2{5HX| %S
TR — Password : Z2]51X| %42
e == — Default Schema : 3R5HX| %S
Searwr Moot Fot 336
Lirsmams

Parimsid
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MySQL 2| OilA|
- QO Z0f| sQL #Hz| ¢

oAl 1) 2H7tAL| EF Xi=

— select mid(date, 1, xxxx), site, avg(CO2), avg(CH4), sart(avg(co2*co2)—avg(co2)*
avg(co?)),sart(avg(ch4*ch4)—avg(chd)*avg(ch4)),count(*) from crds_raw_2014 group by
mid(date, 1, xxxx), site

ru1°

T Al

>1>
_3
05_1

Al XXt 8, AMIZFEHAl =Xt 10, 12

¥ crds_raw_2014: H|O|E E (H|0|& H ZA{ ATt

s
i

O Al 2) CRDSQ| 1A|ZH WHF XIE

H1

]

.
2

s ¢H 29| 2ESE7} 0.02%0[52! &t

- HA

— select mid(date, 1, xxxx), site, avg(CO2), avg(CH4), sart(avg(co2*co2)—avg(co2)*
avg(co?)),sart(avg(ch4*ch4)—avg(chd)*avg(ch4)),count(*) from crds raw 2014 where

h20(0.02 and site="132" group by mid(date, 1, xxxx), site

#* site: 132 = QHE 013 =11 101 = 25

=, 096 = £, 678 = Ef5}

oAl 3) CRDSQ| 1A|IZF B Xtz & YL

=}

lo

TIziset

SESET1 0.02%0|5t21 4t

L— HA

— select mid(date, 1, xxxx), site, avg(C0O2), avg(CH4), sqrt(avg(co2*co2)—avg(co?2)
avg(co?2)),sart(avg(ch4*ch4)—avg(ch4)*avg(ch4)),count(*) from crds_raw 2014 where
h20¢{0.02 and date between '20141208' and '20141231" group by mid(date, 1, xxxx), site

OAl 4) GC-FIDQ| CH4 ZM (7]E} GCOIA Sl 2 Y

)

gon

— select mid(ch4_date, 1, 10), site="132', avg(ch4), sart (avg(ch4*chd4) — avg(chd)*avg(ch4))
from ch4_raw_1999
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MySQL o #H2|Z &UH — 2ZF Excute(=A) H

rim

=
=2

File Edit View Query Script Tools Window Help

B o v v o R =5

0| SHA|(TIY ) Export result ) Export as CVS file) K&t

Edit View Query Script Tools Window Help

MNew Instance Connection ...
Reconnect
e
New Query Tab
MNew Script Tab 1
ultE H
Spen Ouery. ULTE [
Open Script .. ULTE |
Reopen ULTE |
Savi LULTE |
ave ULTE I
Save As _. LILTE |
Export Resultset » Export As CSV File
Close Tab Export As HTML Fi
Change Default Schema ... PRS0
Export As Excel Fil
Page Setup ... Export As PLIST Fil
Print to PDF ... | O ——

AITIAO| L1 Rt2
@ CRDS LO : Xt& & H20 (0.02% 21742| 1A|Zt "7t (CIA| 2)
@ GC LO : 1A|ZtE=EL (GlIA] 1)
@ L1: LOZ Zt B=A09| LogbookS 0|25t 0|4 XI2E |

@ L2: Metlab2 0|23I04 HIACH7| AtE &t
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I D

| Q@Resultset 1 | [ Schemata | [oolmal i

9 dats 7 site ults state kind conce.. it flag ye)

1999010000032 132 ULT6 Measure c1.c02 714 vpm el R P T

1999010100107 132 ULTE Measure [ Hiop) 714 vpm 99999999999%¢ | » T chiisn 215

1939010100142 132 ULTe Measue cl:co2 3714 vpm 99399333993 b ] chdrevscoy

1390101000218 132 ULTE Measue [oi s 3714 vem 3999333993% » Tl ohdromhour

19990101000253 132 uLTe Measue cl.co2 3714 vpm 93999933393 » T o2 10m,_L0_ 1357

19990101000328 132 ULTE Measue c1:c02 714 vpm 999993339933 » T ol o L0153 al

1999010100043 132 ULTe Measre c1:co2 714 vpm 999993333935 » T co2_10m_L0_1933 —




8. WMO CCLI} HImAMSE 2|5t NOAA EatA3 MEH
8.1 A2 MFH
0

PSU: Portable Sampling Unit, S A2 XHF|7|(AZ 1.(F)

ZttA3: Flask, AIZE MFste Re/E(AE 1.(R)

NELE LRSI

@ Psuoll EatAT GRS mf @ Yol 2 =EE= WS mlote] AUiollA =|0{0F otH

= g
MoloA 4E/0{oF B FLEH, 1SS BIS0| HYH LES WF 4 Y2 Birf
@ HMRY HOL 9 A O3t Y Ui MBY M| Ot=ly| WRO| WM AXp MY ALK
QI%| EQISID B5H7| Hol= B OFFO YIXIAIZICE

@ SHERPA Model 70 CHARGE : PSU7} &7X0| Zest AR TSM LIEtHC o] ZAL

HIEAl BTG AlZfBiLY,

@ BatAfo| PSUY ZAl FUT i Bl 1 BatAZo| WuIt MUK Holsic,
ZatAiel psUS| 1 Al BatAIO| TR} Rl 4 YODE HEE AZBS UL
X0I%| Q== Zo| Bt

O 1. PSU 9| LI 2&(2) °F RElE2tAF(R)
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Ax[517|

EgtA3

8.2 PSU ¢tof

I
r9)

QA|IZE

EN

X|(Kimwipes) /

Ll

EctA3

2tA3 & JHE 7HLHO]

Qs

5t

o 7R

o

HA

2 02 HHE

z
=

@ PSU Qtof| U= A

HloZ 7

PSU2

=
=

)

A
=K

Return

Zsta,

&l

o

® PSUS| pump 2t

I

Ufo
Kk

~d

9

EctA3

S0},

—
—

717F L7t

- 0
- O

2 &30

2d

F 7ol

H

X

2 2 ANz

=
=

HIS
—=

0| 7HX|X|

AIS

% o] A2 )
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8.3 AZX|F A0 PSU MX|5H7]
@ EY FHO| XHTH HAE FOotM PSU & s=C
@ Efgoll A= U= FYUT 2t 2o mEez 2 OpHE MM

@ PSU S+ ztelol U= quick—connect DY TROPHE HMASICHI RO = ER
2ieloll U= Ol YAl FHSZE AESICE).

@ PSU &2l 2}219| quick—connect O|EIS EtY 2| quick—connect L|El0f 7|&LC},

8.4 A=xHH3I7|

@ E2tA39] WHE D5 ACH O-ring0| A5 Hez HHE 7K &F0IE HAA
Wefoz ST WEE AT 6= A0| SQICHCHE o &2z Z2tA3 BV
Zotoretct)

@ TS 7Ch LEDSH WESO0| AR ABEAE ZECE 102 AR

@ Sample Mode HHES SECt HE A|7|= St ZEIOIEIE SQISHH6~8 L/min , 224AR).
@ A2 MF 7t AlZfStH ZEMO|E7L 5~6 L/min &0 & H0|AE HE=CHIORAR).

® AE MF Stz S AE ZHYSICHAIZE Ht).

® A= MF7t HREH PSU HOIAS HO LED BSEQ! 7IZ(108F GOOD &¢9l)

@ BatA3 #EE O aMU2 Z2Ch PUMP SHZZ-RETURN SIZE-T 2 &M 2

PSU HMRIZ Bk PSU BUT 21913 Balstn, HHS CHAl 79D PSU YT 2l
WEITHE TeCh PSU AlOJAE Rt



8.5 AlzLiz{E7|
© ZatA3= AUolM Lo Lol =S=IX] RES S

@ BXZ F2M NRHYHES ot BapAI Boj NILC

@ Az Ao 2atA3 Bisel I, AlZHo] %A 718 EQlstn Az AEE MZXHtA0
2= [F2]] Sata3 HAS B Mol BHE F2M0| ez =5 i, 2G|
LO{ECt




8.7 OFEEY|

5t Al2tol 0|28

IX| UTC(a2|U %I
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* CRDSQ| AR
1) CDRS2| COz0| 480 ppm & CH.2| 20| 2800 ppbS 302 OIMC| 2 LIEHHH
tojot= HIO| OleS 2t ToloI=S WHISHTHS.2).
IEdxI2| oldol

) CDRS2| H,0Zt0| 0.02%7} 1AIZt O|AF X|&Xoz Hoj7}

QUEA| EOIBILH3)
3) CRDSQ| &0f| error HIAIX|7} EE=X| EIQIGHHA.2).
4) CRDSQ| Xt=7t zt ClHIER|of & o|m QJU=X| ERISHTHA.2).

2oy 4

M2 oFaoict 47He] BEVIAR ZTISSHH A = HEA] 22

BAI5I040F i,

5) CRDSC| 2

SICHA.3).

o GCo| HZTALE
6) AAIEHO| LA GC7t RHET UEX| SOISHK5.2).

7) GCO| peakZt E detection EA=X| SQIStD HEZIIA 2 AR9| Integration=
SHZ=CH5.3).

8) HZEJ7IA9| peakZt & detection ZT UeX| EOIGHD, FH S| w2t peakll
area?} RTO “:'EOI MZ £ Qlooz HFEJIA FU F XNO{E olR0| SHH oA
recalibration X142 sHELCH5.3).

9) GCo| =™Kzt Zt ECof| 2 Aol U=X| SRISHH5.4)
o HZEJIAO| HZALS
10) E=7tA ZE7L AN FUR|T Qe 71AQF Sh=X] 20lstn MBS A HaSic)
11) BX7IAE S NOAA scale (WMO2| EX)0| SRR |=2 2|sict,
.22
12) 52 29 RE IYZ HZEGH0F sHH Ol Xt=Q| ARt &2 AZH:
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