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ES01522.3 |HZ7HA 5 T2LWASAO|S (3) HBrR T H|SH-7|H| I =0tE 12|

A = HIS2{8-7 |4 A 20HE 2241 0| TD(Thermal
Desorption)2t GC(Gas Chromatography)E 0|83t= A|lHYHO =2
2 88 N=0 A= Markes TD2 Agilent 8890 GC/FID/5977 MSE

0|83t0 2= A[Xofot, th7| 2 FSF Al S Yol M Fot
A ofeiof R FE2e] 7[&0f &otof 2 Z2HE Bt ot SLIth

- HYE: YTt RAUM 43 0|4 Bt EM5t0] I =0E TSl M2
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ME 2 CELALS| HIS2{H, TD2| Cold E#2 Air Toxics, C2-C14,
UNITY 2(PN: MKI-U-T15ATA-2S), GC 2482 2 Agilent DB-1(60
mx 0.32mmx 1 pm) 2 S ASSIRASLICE e 8RS
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Mode: Ondine Sampling
General Line flush
o B el B | vt v ) =l 10
Standuy spit on Flow (mLimin) | =] 30 Ej Line flush flow (mLimin) =il 50
Flow path temperature {"C) =i 150 E
=S Kori settings
B4 Overap -
== Trap low 'c) 5 20 E]
GC cycle time (min) [ = 400 ——
< 6} Trep high Q) =l 300
Minimum carrier pressure (psi) [ = 5 b
A Leak test Trap settings
[ Desob trep

Sample purge =
Trap purge time (min)

Sample purge time (min) o
Blevated trap purge:

Split flow (mLimin) "
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Samping —
o i Trap purge flew (mUmin) i 3‘3@
Trap low temperature ("C) 1| 20 b
Trap hesting rate (Cis) max ~[7)

Sample volume (mL)
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Trap high tempersture (‘C)
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¥ 2. Agilent 8890 GC A&7,

nj2tolg o
717| Agilent 8890 7}A 3 20LE 1]
=T Direct column connection
EE DB-1(60m X 0.32mm X 1.0pm)
ZE /Y 2.0mL/2 (2ot R, He)
40°C(5&22 ]XI)
= 20°C/22 2 300°CTHX|
Post run: 300°COilA 527t RX|
Transfer line 2= 260°C
d4E7| FID
&7 2= 280°C
H2 f 30mL/&2
Air 300mL/&
Makeup S&(N2) 20mL/2

Carrier Gas Flow Correction
=1~

Constant Makeup and Fuel Flow

H 3. Agilent 5977 MSD &M &4,

m}2to|Ef H

7171 Agilent 5977 MSD
o2 &4 Xt 0| 23}H(El)
M} ol x| 70eV

LA RE 230°C
MNEIX2E 150°C

A&7 ¥d

Delta EMV +50

HE= SIM
H 4. SIM =,
He | setE RT(E) | TS | (&) |Dwell | B 0|2 | MM o|2
1 | Ethylene oxide 4263 | 1 3.7 50 43 44 | -
2 | Propylene oxide 5.139 2 47 50 58 43 | -
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5.7071 min.
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Ethylene oxide - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs

x10° |y =11445.787010 * x +4245.333072
55 R*2 =0.99940742
"~ | Type:Linear, Origin:lgnore, Weight: 1/x
5
4.5 4
4 4
105 +EI SIM(44.0) SIM STD 50 ng.D
e 3.5 A a0 * (44.0) ng
2 18
s 37 '
=3 16
4 2.5 1 14
24 12
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1.5 4 08
1 0.6
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0.5 A 0.2
0+ 1 2 43 44
Counts vs. Acquisition Time (min)

T T T T T T T T T T T
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Concentration (ng)

Propylene oxide - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs

x105 4y = 2021.777840 * x +260.978412
: R"2 =0.99947778
Type:Linear, Origin:Ignore, Weight: 1/x
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g +EI SIM(58.0) SIM STD 50 ng.D
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Counts vs. Acquisition Time (min)
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0 5 10 15 20 25 30 35 40 45 50
Concentration (ng)

32 4. | EHSA0| =9 TR HASAIO|E9] GC/MS HEH.

PO -7 Levels, 7 Levels Used, 7 Points, 7 Points Used, 0 QCs
x106 |y =2684.725347 * x +8521.476406
R*2 =0.99902542

Type:Linear, Origin:Ignore, Weight: 1/x

Responses
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Cal 10 ng.D
Cal 25ng.D
Cal 50 ng.D
Cal 100 ng.D
Cal 250 ng.D
Cal 500 ng.D
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Concentration (ng)

EO -7 Levels, 7 Levels Used, 7 Points, 7 Points Used, 0 QCs
x10° |y=1132.983617 *x +2699.478363
| R*2=0.99917985

5.5 -{ Type:Linear, Origin:Ignore, Weight: 1/x

Responses
w
L

Cal10ng.D
Cal 25 ng.D
Cal 50 ng.D
Cal 100 ng.0
Cal 250 ng.D
Cal 500 ng.D
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AEoHA R HEkotA
HAESHA(MDL) MES 2I6+0 GC/MSE O|Z S AL =2
T2 HASAO|E 2} Ingol| s Edt= A2 S 12|10 GC/FID= 5ngol
St AR E 202} 72 24510, 2oiT S-S BETALO|
3142 S0 IO R AESHR D, FEetA(MQL)= YTl 2
ZHgrol EETALO 102 St o2 AESIFSLICE O 2t
ofeHel E 5, 61 Z&LICt
x10¢ +EI SIM(44.0) SIM STD 1 ng-7.D x10° +EI SIM(58.0) SIM STD 1 ng-7.D
1.9 4 1.1 4
1.8 4 14
1.7 4 0.9
1.6 4 0.8
1.5 4 0.7
1.4 4 0.6
1.3 4 0.5
1.2 4 0.4
1.1 4 0.3 1

1 4= 0.2
0.9 - 0.1 4

4_‘1 412 413 4‘_4 g 5,65 5‘,1 5,‘15 5‘,2 5.‘25

Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

O 6. OIZHSAIO| =2t TR2HRSAIO|E Ing AR E 72| 2418 GC/MS SIM
JZ0tEDY HHET.

H 6. GC/FIDS| 02 AtO|E9F T2 LRAISALO|= MDL, MQL &2 1,
A& SZ(ng)
€=
. b} =
$H¥2 | vpLMDL|MDL|MDL |MDL|MDL | MDL| ¥Z| 55 | %RSD| MDL MQL
1|-2|-3|-4|-5]|-6|-7
Ethylene
,d 4.94|4.97|4.81|4.89|4.72|4.82|4.87|4.86/0.087 | 1.80 | 0.27 | 0.87
oxiae
Propylene
y 4.41|4.58|4.14|4.36|4.39|4.36|4.44|4.38/0.132 | 3.00 | 0.41 | 1.32
oxiae
HUN o oty
HEY 9l =g 2ol #1610 GC/MSE o2l A0 =2F
T2 HASALO|= 2 10ngoll siiEet= A|RE 12|10 GC/FID=
50ngoll St AR E 202 42 241510, 20{Tl ZF Z5 2t
Tt %RSD 2t 2 RISt & LICH 1 Bt of2iel # 7, 81t
&L
x10¢ +EI SIM(44.0) SIM STD 10 ng -4.D x10° +EI SIM(58.0) SIM STD 10 ng -4.D
6 o |
5.5
7 1
51
45| 6 1
4] 5
3.5 4
34 3]
2.54 2 |
2
1 4
1.5
14 01
4.‘1 412 413 4.‘4 ‘ é 5.65 511 5.‘15 5.‘2 5.‘25

Counts vs. Acquisition Time (min)

O3 8. O[S AO| =9 TR ERASALO|= 10ng AR E 42
SZ0ETY AH LT

243t GC/MS SIM

X104 4 x10*
39 | 561\  MpL5ng-3.D
9 1 MDL5ng-3.0 MDLSnS o0
MDL 5ng -4.D Y
3.85 1 MDLsﬂg 5D 549\ MDL5ng-5D
3.8 { MDL5ng-6.D 52 | | MDL5ng-6.D
MDL 5ng-7.D \ MDL 5ng-7.D
375 4 5 |
4.8 |
4.6 ]
4.4
42 |
4
T T T T T T T T T
55 56 57 58 59 6.4 6.5 6.6 6.7
a2 7. o 2 SALO|E2F TE2HAUSAOIE 5ng A= S 79| 248t GC/FID
I2OIEIH FAHET.
B 5.GC/MS2| o ERISAO| =t T2 HAUISAFO|E MDL, MQL AtEZ 1}
A2 5&(ng)
=
= m = o
$H¥2  \pL|MDL|MDL |MDL MDL|MDL MDL| B2 | gz | %RSD | MDL | MAL
-1|-2|-3|-4|-5]|-6|-7
Ethylene
id 1.01(0.96(0.97(1.03|1.04/0.96/0.97/0.99| 0.033 | 3.38 | 0.11 | 0.33
oxide
Propylene
d 1.01{0.98/0.96/0.99|0.98/0.97/0.96|0.98|0.016| 1.67 | 0.05 | 0.16
oxide

Counts vs. Acquisition Time (min)

x10¢ | RSD50ng-1.D x105{ RSD 50 ng-1.D
7] RSD50ng-2D E { RSD50ng-2.D g
RSD50ng-3D & 164 RSD50ng-3D o
6.5 RSD50ng-4D 29 15] RSD50ng-4D I3 °
3
6 1.4 4
134
5.5 1 124
5 | 11
1
45 ] 0.9
4l 0.8 |
0.7
3.5 - 0.6 -
0.5
T T T T T T T T T
5.6 5.7 5.8 5.9 6.4 6.5 6.6 6.7
32 9. o HASAIO| =9 T2 HASALOI= 50ng A2 E 48] 2418 GC/FID
IZ20EDIY AN




T 7.GC/MSS LS A0|E0t TR LS A0S HUA, Moy oIz} DTELUASAOIE ppm 52| (FIAY RIS EESHE MBsH= E2

== =
N AME 5E(ng) N 5= T2LALAH0| = (ppm) =
siete B2 mEY | L %RSD
RSD -1 |RSD -2 | RSD -3 | RSD -4 = ANZEH(E= =0)) x EE=E 55 (ppm)
REXRIHM(CE =
Ethylene oxide | 10.39 | 10.43 | 10.83 | 10.32 |10.49|104.92 |0.231| 2.20 BESETH(E= =0))
ES=bNFN]I=Td
Propylene oxide| 9.62 | 9.69 | 9.62 | 9.57 | 9.63 | 96.25 |0.048| 0.50 y BESTFAEWY)
AEFUZH (L)
AE RT(E
_— = S oHA BESHT 20| o L& A0| =9}
RSD-1 | RSD-2 | RSD -3 | RSD -4 ODZLUSAO|EE AOZ A= HR
Ethylene oxide | 4.263 | 4.263 | 4.263 | 4.263 | 4263 | 0.000 | 0.00
C mcor % 224
Propylene oxide | 5.139 | 5.139 | 5.139 | 5139 | 5139 | 0.000 | 0.00 Vimstd) M

07|, C:HiZEIIA & 5=(ppm)

T 8. GC/FIDS| O RS AfO| S0t T2 LS A0S HUN, By oIzt Meor: BHAEEN 2 (ug)
V CHEMENZ SHASE AR TEAS] QKL
N %E(ng) . m(std) o H (i) | I' | o( )
stetE e | 3=d HA} %RSD M: _E_II_%;;

RSD -1 | RSD -2 | RSD -3 | RSD -4

22.4:0°C, TatmOi| A 2| O| &7 [H| Z25I|(L/mol)

Ve oy x 273 P
Propylene oxide | 50.74 | 50.39 | 49.88 | 50.47 |50.37|100.74 | 0.360 | 0.72 metd) = VX 553 T X 760

Ethylene oxide | 48.62 | 49.25 | 48.58 | 48.35 |48.70| 97.40 (0.385| 0.79

I, Ve EENENZ SHASE AR IFA S| £I(L)
AERT(2)
spere

o
EY
fH
M
2
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%RSD V: 7tADIHZ2 EET SQI7FAZ(L)
RSD-1 | RSD-2 | RSD -3 | RSD -4

T ANZEEAIQ 2L(°C)
Ethylene oxide | 5.693 | 5.693 | 5.693 | 5.694 | 5693 | 0.001 | 0.01

Pa: CHZ12f(mmHg)

Propylene oxide | 6.573 | 6.573 | 6.572 | 6.573 | 6.573 | 0.001 0.01

2 AYME AY EESEHE MESIFCOE SHitE o2 FE
219 Alof| wet (HEIIAMAE & sEE AL SLICH AIZAF
= At A BFEZEAS 25°C, 760mmHgE 7HY S0, XF =l A2 10mLE
BMSE AOE sEE AASHH, ofelie] H 9, 10 &Lt
O 22 ZAL0| = pmol/mol s =2
Ao laalL o B 9. 0[ZHSA0|S A= MDL MQLE AIR 3 552 A4et 23t
CtAIBSEESEE MBSt 2
GC/MS GC/FID
El2I2 AFO| = (umol/mol) =
oI tol (U / ) Ethylene oxide ng | pmol/mol Ethylene oxide | ng | pmol/mol
L =PN|
MNEBH(EE £0[) x BESESE(Umol/mol) Cal. STD 1 05 | 0028 Cal. STD 1 5 0.277
EZEEXMHM(ELE =0
=2 =0l) Cal. STD 2 1 0.055 Cal. STD 2 10 0.555
B X|IXolzk
» EE=EFEE(L) Cal.STD 3 5 0.277 Cal.STD 3 25 1.387
INEESEL:
| = 2—(L) Cal.STD 4 10 0.555 Cal.STD 4 50 2.775
Cal.STD 5 25 1.387 Cal.STD 5 100 | 5.550
Cal.STD 6 50 2.775 Cal. STD 6 250 | 13.875
MDL 0.11 | 0.006 Cal.STD7 500 | 27.749
MaQL 0.33 | 0.018 MDL 0.27 | 0.015
maQL 0.87 | 0.048




E10. TRYASAO|= A5 = MDL MQLE Al 5 S22 AMst Zat T2 HHSAO|=2] MDLE GC/MS2| E< 0.002ppm, GC/FID2
e —— 42 0.017ppmeE HEE0 2F Y| 2HS YA Y'Y MDL

Il UESIISLICE HEM Sl Jetd AldEnt o 2HISAO| E=
Propylene oxide | ng | pmol/mol Propylene oxide | ng | pmol/mol

GC/MSS| B2 %RSD 2.2%, F=td 104.9%, GC/FIDS B %RSD
Cal.STD 1 0.5 | 0.021 Cal.STD 1 5 0.210 0.8% HEA 97 4% 12|11 T2EASA0|EC GO/MSS| ZS
Cal. STD 2 1 | 0042 Cal.STD 2 10 | 042 %RSD 0.5%, &2t 96.3%, GC/FIDS| 22 %RSD 0.7%, B2y
Cal. STD 3 5 0.210 Cal. STD 3 25 1.052 100.7%= =2 A1HE LIEFHSLICEH 0|2 20| MXst BEMETHOo=Z
Cal. STD 4 10 0.421 Cal. STD 4 50 | 2105 CH7 | Q2™ A|SlEHO| LHEM E 22| 7|28 226 otEst=
Cal.STD 5 25 1.052 Cal.STD 5 100 | 4.210 Z0E AJASLICE BT Z O|HBASALO| = T2 LIS ALO| =
Cal. STD 6 50 | 2.105 Cal. STD 6 250 | 10.525 FEEHe =497y, ool 27| W20 22t 5l Ao
MDL 0.05 | 0.002 Cal.STD7 500 | 21.050 ZEe Fovt de gL
MQL 0.16 | 0.007 MDL 041 | 0017

MQL 132 | 0.056

0 23
72 g ™A EHel MDLY |2 o2 ZIS A0 = 0.3umol/mol,
Z2YHSALO|E 0.86ngS AESIES 5110 AFLICE /2| F 99 1. H7IESEAYYIE ES01515.1b HIE7HA S oS ALO|

Sto| st = |5 ) e 2 =
100l M =feleh 4= QI%0| 2 HdAX U SHoM 7| & =S SEI C-H|Se{e-7|H| 2 20FE =4I|, 2019.
2. H7|QEZHAYIIZ ES015122.1 HIS7tA T T2 LERISA}
O|E-E|S2{e-7| 6| 2 20LE J20I|E, 2019.
a
Z2E S 0HE

Markes TD-Agilent GC/FID2t GC/MSE 0| 838t0] HiE7tA &
O SAtO|ECt T2 LRAISAIO|=C| BAH S XX otStAELICE

MEot o2 At 2ot GC/MSE AZH R 0.5~50ngoll A,
GC/FID= A H 2| 5~500ng0ilAf RA2 2k 0.999 0| A o2 HE £2
g S LIEM o, o 2/ A0| =2 MDL= GC/MS2| &
0.006pmol/mol, GC/FID2| Z< 0.015umol/mol = 4t& IMJ_

www.agilent.com/chem
DE44474.0060069444
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