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WE A ZHAMERGOXGCOR 20 L0 FRARERNEATLHE R, | XA

BB EER BN BHAR, EREHIAFAAELEANAVOCOR LT TA TR | = HUREHE
R A GOXGC 5 BXM T I ME FIDRA, T A FMEA A% | 0

B - = % AR - 5K 8 AT £ 5(TD-GOXGC-FID). R HP-SMS 9 | oy s
HP-INNOWAX 84, Z T Cs~Cis RAFMM AN F ik, LAT — RN IARFEED | s

% 4k ¥ 52 2 (NMHCs) & 848 & AT (OVOCs)Fn 5 RIS £ Fh 4L 4. AR AR 4 Jit Ao
VU SRAT O (QMS)$EAT E 1, SMTiE 44 FID REREETE 8. EAME GCxGC i E
O — A0 R IR R AL BN T 0.6 s F10.02 s, WARAL A AR R £ A 14.3%,
Hoep R fn S F IR 4.5%. W& 7 KT 0.99, T4 H R4 6.04 ng, T E K%
N 111%. FFZ 7 E AN 2] 2010 4 1 A A6 R KA H 400 £ FHA LA (15 %t K T 50),
BETHEFN 103 YR, BERE. FEE. TER. GRE. B 8. B BOBE fr
T AN T3HEKE R 51.3x107° V/V, 25 OVOCs 4 & 51%, FEFRA & 30%, KiE
N 15%, s RBEFEZRDBE 3%F0 1%. FHRERGH 3 N2 Z LE9.84x107
VIV). TEA(6.72x107° VIV)Fu B 2£(3.48x10™° V/V).

RSP, HE R A ™ S, — e EE VOCs il H
P A N AR A BRI AR 2 R I5 0 vOCs 4H B WF 9T K

1 5%

KAFE R YEA P (volatile organic compounds,
VOCs)/& B2 ST 34, Wiibike. ks, Heks.
TR HEE . B i KR OATEY N Vocs
&2 5Ol 2 [ Y A 1 B4R (O5) Fl I 480 & EA IR 15
(PAN) S AL PEAR SR ITS Y™ ), Gl Yetb 2 %,
B REA S IRATHUTA B (SOA),  Ta] 2 56 1 b 2R 34 THI

SO NI B AR L KA
AU 2R e b4 i) R A (H
VOCs FR%Z, YR, A2 mze ok, W
BPER, 45 o> BRI A R A K Bhdl. H T VOCs I
RSO U IR (GO 7 B T B, (H—
% GC 2[R T AR Gl AL 70 B RE D, W 2% b
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Isf €8 3 U o 5 ) A T Y R i s M e T T
vk, Bk M R AE S G VOCs 1443 #.
HEl VOCs Will%s Z % {E Co LNIAER ke
(non-methane hydrocarbons, NMHCs)!"> 2012 | &5 m ik
ity VOCsPBL J & S 48 R M B (OVOCs)> 2
AR R PV Bl A A3 5 LA KPR 1R 40 T 0 1.

4 S M (comprehensive two dimensional
gas chromatography, GCxGC) /& 20 4 90 Ak i
R —Ph B s R MR, s AR
P BRI PR 43 BSATLERAS ] 1) € 1 AT 1) I
T, AR T —4 GC 3 HT = AFE bl I ) €63
A A ) R, M R AR P — IR S 3 P,
ARk, A AR P03 i B39 BR P8 e
2409 LR Iy 2y 22 A F . GCXGC i e 43 M7 A L.
71 VOCs M5t J7 [f, Lewis 55 H GCxGC M BRI 4k i =¥
AR E] 500 £ R VOCs, HrP A Hh 100 £ R0 2 I
AR IR T 46142, Xu 256 F GCxGC M HL 7 B K<,
R F] 600 2 VOCs™. 1 6 R W EIT 9T 4R
. AWFIEH GCxGC 5 RS mn #A BB AR FID
WM, i T JREE R TR VOCs F3 47 (1) 41 B -
e YRR B - O B A A I R 48 (TD-GCxGC-
FID), JfCH TAb st 05 ki s, 76 It nt
TH 0 € 1 A AR G 1) 0 BRSO AN 4 A 2 B
b, LT KA Cs~Cos THLIRIE 23 8 51k, S
T NMHCs.OVOCs 1 fUke 552 it VOCs ££— K 7>
Bk B2 [ I 40 5. A SC BB 5T KR VOCs 43 #r A
B, P A% T RE RN AT T

2 B

2.1 fEREIAH

S FH A AR T A L HE AR /5 X
(6890N/5973i, Tit. FID #ll4%, :[H Agilent 2 7). []
B3R 28 B Bl B A (Ultra/Unity, 9% [§ Markes 2
Al AV GCxGC 43 (KT2004, 3E[H Zoex
WA WA GEXL-45, kPG IE Taylor-Wharton 2 #])
S OFE R AR AN N E (Silonite, 3.2 L, 5[
Entech 2~ &) £ 5 W i & (Tenax TA/Carbograph 1TD,
i [E Markes A H]). REW IS (EH], 90 mm x 5 mm
LA AN, TS 2 g 4 200 CANER S o Hr 2l
JK Gt TR B ). SR A E SR T E A (NT3100, 2%
Entech 28 ] )5 ¥, i i BE bR ¥R R H B i AR

(NT4600, 3 [ Entech 24 w#))FikE BT K E. Al R
g5 5 il R A HE R 4 il (6 3 T 4F 3l (Agilent MSD
ChemStation D.01.02)5¢ /%, GCxGC €6 1% & il 1 A1 kb
P GC Image #1(v1.8b6, F[H Zoex 23 w)) 58 HK.

0335 B 5 1 5 R 2R RRUE R (1x107° VIV,
% [H Scott Specialty Gases /A )« 7 56 F{E K
)78 & B3 < (60/100x107° C, 3 [F Scott Specialty
Gases A 7)) LA & TO-15 JAMRAET(1x107° Vv, £
Linde Spectra Environmental Gases /A ). 4k, 4%
e S 5 SR8 T T4l ConCos IERIBERS . HIE. 4
B, SNEE. TR, AN, ZROEEEAER PR
FRRFUT M), S50 R A W TAES MO @i =<
ARA MLERS AR 99.999%, Jb TR
MRS T2 ).

22 FEACRE

KAE A T AL BT X A [ G R RO
FET(AR 4 116°24, Jb4h 39°56!, Fiih4y 50 m), &
FEN IR AT R IX, PHAR A 7 K A 5K
EIE, RIARAL R S IE F0 TSR, SRAEREAE KA 1
MAmaim BRI E T2 10 mTorr. 2k T b &
2RO NS R R E I LR A R SRR NG T i
Wk N, SR IR S B R B WE 1, RS T
FERFEGER ], 7o B0 1 SR R B A —E 1)
BRAE FH, A S SR E A A0 ) R 22N 92 28 RN G
W, FFUCRFERFEEZ) 0.5 h, KRESE R G 17 % R AL
1]

23 TD-GCxGC-FID 4 #i &%;

KA TD-GCxGC-FID 43 Ht R G i (11 4% 0o 21 B
BB EEARE: SR (TD) . 4 4R ge. 6
BRI A AT RN . PR (O T R RIS I 28 25 (AL
B 1), e, O s e o 8 S P L B AT M A
FESAME S, X5 AR A A ik pp REERE, T
SEI GCXxGC 7 B I HOD IR, /Wi BE R AR Ny, Huli
BREASCEET S X R B PN PR S AT R B . SR A U
HERE; AR5 RE S E N B — o 035 A R AR AR A
AT o0 B, WS — 4R (oA 08 i A AN A 48, RN
A T A N, AT A v AR U A VR AR AR, TR
FRE T T i R O N B o € R (e R Al
FEYHEAT P 20 55, RITNER—4EFETE H RN Lo #l
A 2 D R T8 PRI N B AR AT IRk
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FBEE: R HU G- O % - IO B A 3 # 5 v:

MO B BEAK IS, XA 0 A (i I
HIR 2 A0 20 —HERE D 7y B9 21 10t il I v RAHIE
1, AEAL BN B R e AN M LA X 7y, SR )5
PFE BT 5195 GCxGC ik &

24 SIS

W B A AN AR AR BE 1, T R
Pl 50 mL/min 3R, MCRAEGE A 900 mL
2SR i TR B 2 B A L BT A % R B A B i
FEFSE He SRS FIndasth, JHES AR, £
AUV T, T S LA 5 1 W R 52 o 403 B
AL 300 C#EW 8 min, LR R SR 4 bl 2 <
ANEBE-10 C)RAEJFIETHE (> 40 C/s)% 300 C
JFPRFE 3 min, FF AN BEE S AL 4R (200 CHHEAN
GCxGC 73 5. GCxGC H ARG A& 1 Pk,

3 GiREWhe

31w
FID R, JEARRN, MNP 1 ms), 2k

PEVOIE %8, (HARERHE R I 4515 8., 75 25 Bk
YW R s HABAS EOREYE. GCXGC X Bl AL A%
BRI (MK T 50 Hz), 35 552 A A &) 51
] TOFMS & PE. 75 DU MAT it itk (gMS) 5 GCxGC 1 H]
SE M I TR, A HROE SR L R 2 T (SIM)
s/ R 7 g qMS R SR
B LI NSYa 11 0 0l = 1 1 72 oV T <l O 13
GC-MS 1 GCxGC-MS ik Et R 45 R, LiindEd iih
W, AR B AR S 2 T ARG B, 5€ BeAH [F) 4%
4~ GCxGC-FID #% B [#I E, 4R 5 H A Y]
UCE PRS2 1 H BRI A R R TR 6 RE S
GCxGC-FID 1% K317 % 5. FID F1 gMS )45 418,
P BRI 2% 1T LA E AR AN 7R, 7R RAEAS A AL H
B2 LR T A28 S0FE 1) GC-FID 35 43 JOK e 6t
I 1 LA [ €8 3 ok 35— 44143 21 1) GCxGC-FID i
K, 764 GC tf, KD 3 MKy 2~4) ES
1E—ARAMEX 4, T GCxGC WIRERS KX 4 M) 54y
B, R R S 3R S YR OR B I R AT
ZESE, BRI 2.7, 3.3 F1 4.3, [HEE, fF
—4E GC I K 2,2,4-= I REL6) A 2- 1%

R AT

5 —H#EHEHP-5MS
30m = 0.32 mm = 1.0 um

BHE

3m =018 mm

& #EFEHP-INNOWAX
37m=x018mm = 0.18 um

B 1 TD-GCxGC-FID 43 #71 R4t & Z iRk Bern i Kl

£1 GCxGC 44t

WA
Ry

A AT R
o0 YR THILER T

HP-5 MS, 30 m x 0.32 mm i.d. x 1.0 pm film, Agilent
HP-INNOWAX, 3.7 m x 0.18 mm i.d. x 0.18 pum film, Agilent
35 C{#£+F 5 min, 3 ‘C/min JI % 230 C

35 ‘CH&¥F 10 min, 5 ‘C/min JI %5 240 C, f£%F 19 min

wA AR, TEHEAE LR 28.6 psi (35 CIN R/ TH# 2 1.5 mL/min)

WA S I % A G S B4, 2.3 m x 0.18 mm i.d., Agilent

A 11 JE 4 6 s (RIS 0.3 s, WA 5.7 ), IR 0.07 min

FID £l 4% 250 °C, %X 30 mL/min, %%’% 350 mL/min, 2K 30 mL/min, RH4#% 100 Hz
MS £ I # BRI 230 °C, MR ED AL 70 eV, AHHIEE miz 35~350 u
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-~ 1%
» ':I 7 9‘ 2.2,3-"BRMNGR
3 ek
4. 2-PEIR
- 5. 3-BEIR
6.2,24-—BENR
- 7. 2-(NE
5 8. CTECBIzIE
h -t
& i 10. IESEfR

3 1. 1.2-_FAR

B 2 GCxGC-FID f1 GC-FID #43 UK E

(DR A B 1 22 S AE GCXGC 55 — 4EAT 16 70 28 i
L3 8.5, WM, GCxGC 7 MH T &M EA F 1
JETEAE BRI 2E R, KRR T ki S, fr
e AN [ SRR (P 4 o3t T AR bE 22 e AE A iy 1) b
TH Y REAE A I b 4y .

32 RSN

KH TO-15 R & b AMR LT & 5 50 4T
MR AR TO-15 Fr#E<(1000x107° V/V) ik 5
20x107° V/V, 23 5iE 4 30, 60, 120, 240, 480. 720
mL. EM SR A& T a8, BLo6 AR &S
A R AR R e P IR, T b T AR 2k, 2otk
A7 FEREL & RELGA) IR 2. KARES I RERE
FEA M 2R () 2 M N Y L 2 L H bR P bR v
ik 2 19 P34 4E KT 0.99.

22 4 TX TO-15 b/ <347 7 UCPAT IR 1)
iR, TR, HAMEE YIRS —FIEE YRR
A (RT1, RT2)AHX]Fx kw22 (RSD) 7 5K T 0.5%F
3.7%, HXFY W ZE 35100 0.6 s #1 0.02 s. AHEL—4E
GC-MS F3 M7 7 v HO AR B B AL AR G P 3 w22 2.5 171,
GCxGC KL B hr e thdssE k. H sl &P i
AR RSD “P¥J 14.3%, Kl F o5 & 42 F AR RSD
/N, AT 11%CFY 4.5%). K5 skifCIE ik
&R RSD 1F 20% LA N (133 13.6%). OVOCs AR

RSD i, “FIIME N 24.9%, HEWr 5IXIH 5y 5%
FIRAE . I R AT AL SRR AT O, FEA Tk
, RO ST SRR PRI DR 2R 1T BE AT AR AR e P L TR
PR S FABEBRCA B2 1 R T AR R A
NI RR R 2258, RIUL T 1S 21 044 F RSD J&
IR B IR AT B AL B0 S AR R 45 s .

BlE 1x107° VIV K TO-15 A<, EHE T 7R,
BT A HTERRHEDR 2210 3 A% 5 SR 73 (A H PR
(W 2). Hr Sl RS R RAR, 1,1,2,3,4,4-/5 5 -
13- T MR e B g sy, PR HIBR Y 6.04 ng. A
[FE AU SR tH RO bk 4.23 ngy &R
517 ng. SEAHY) 3.41 ng. UK 7.80 ng.

TEEMN 3 LIfmsis <, L —minA 20x
107 V/V ) TO-15 br#fE< 200 mL, 76 AH [ S5 4 0F T
SIAT, RS A i E bR 4 R I o ek 2 R
P A it H A AL 23 R AR, R DA S B N 1 %
Ao, THEA B R H ARG S W 0 AR DR
(L 2), BRi-1,2- & MM oh, HAlib &9
HI DR AE 77 %~140%, -3 RIKCE T 111%.

W R B B ) 2 VB A A o AT A AT
AL 2), USRI 2 (s, N 8.52
ng, HKIEIK(3.28 ng)~ A (1.67 ng) A1 T il (1.45 ng),
HAAED A AYET 1.0 ng.

FESE AT AT, R D R0 R v S H
P&, R T 3T HRrEY) I (IE PEE) IF] FID AHXY
JRACER P ()" BT 2 B 6 T BEE D AR vEY) i
N fr B HARME S, SE T EILRAT RO,
PRI A X fn, o= (ECriss) X MWI(EC iy X Mwg)THEL
AL AR fo G A s 2 K B E Y
FFEAE S0, 52 A0 I 38 45 AR5 IR 22 I S R, fy SI2
TUAE B A7 RO B T AR 3 A — iR 22, 0w
15 25% LAY ARSCRIH f, BEAT 2 SIS 2
& NMHCs 1 OVOCs. K TAGH fin FIE R 2, X
TO-15 ## 5 H' ) NMHCs fll OVOCs [ f,, '€ &, Hiks
HEVR P LEAE, NMHCs [ 75 X 158 22 4 —13%~19%.
OVOCs [k AWE. FIERUT SEmEFI N IR oh, AR
& WD AR 15 22 A —20%~18%.  F 3 W7 T A 1 1)
fu XF NMHCs F1K7> OVOCs [15E ik % +20%,
%A% 25 0 AR R VOCs R0 ob S il 4232 1.

L Ak A 42 1 i A 7] DA Ry A3 38 28 B80S K/
MIRERE, H bRl A P g S 1A S e (BB s, R
s E. AT GCxGC 5 GC I R U 2 5,
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B KA N4 YR il - KA T Tk

K2 WWUPTEAESWOE . YRR ] AR L ERIATIRE . R R R

RT1(min) RT2(s) UEE AR 2R 1 R 7 -
Wt s it RSD g RSD o RSD - iR R 2
4] %) 4 %) 3 %) y=ax+b r (ng) (%) (ng)
1E CU e 1090 0.0 043 22 548E+07 5.7 y=8E+06x+2E+06 0.9885 3.68 125  0.85
BTN i 1390 00  0.64 1.5 557E+07 7.0 y=8E+06x— 121474 0.9971 4.32 126  0.12
1EBEkE 1540 0.0 0.60 1.5 6.76E+07 4.1 y=9E+06x+4E+06  0.9941 4.69 105 035
BN 13.80 0.0 1.43 0.7 6.54E+07 104 y=8E+06x+ 1E+07  0.9687 4.24 114 3.8
2R 19.70 0.0 172 07 7.22E+07 3.1 y=9E+06x+3E+06  0.9955 4.47 103 1.67
V% S 2583 0.2 1.86 1.3 8.13E+07 2.5 y=1E+07x+ 1E+06  0.9924 4.83 127 042
A~ F 2K 2800 00 212 3.0 832E+07 2.3  y=1E+07x+290197 0.9907 4.91 131 0.71
[ o) = 2R 2637 0.2 1.91 2.7 1.65E+08 22 y=2E+07x+ 1E+06 09924 5.00 140  0.98
KL 2780 0.0  2.68 24 8.00E+07 3.6 y=9E+06x—757107 0.9913 4.82 131 0.39
1,3,5-=HIZE 3290 00 210 2.9 939E+07 4.7 y=1E+07x—5E+06  0.9866 6.19 120 0.16
1,2,4-=HZE 3470 00 222 37 9.57E+07 5.3 y=1E+07x-4E+06  0.9887 6.55 113 0.79
4-ZFEFOR 3260 0.0  2.00 32  9.08E+07 3.4 y=1E+07x-4E+06  0.9881 5.54 132 0.32
ST 9.00 0.0 1.59 05 9.00E+06 25.4 y=934695x-671765 0.9865 5.79 92 0.01
i) 1170 00 224 02 6.6IE+06 10.8 y=924744x— 147745 0.9934 6.39 147 -
DY S Ak B 1390 0.0 1.05 1.0 338E+06 7.2 y=550042x+ 708949 0.9886 9.05 77 8.52
IR 16.00 0.0 3.47 0.5 7.07E+06 5.1 y=1E+06x—26977 0.9961 8.12 107 -
A IR 2150 0.0 4.60 03 7.31E+06 6.0 y=2E+06x— 84215 0.9943  10.38 102 -
WA 2761 0.1 5.56 1.3 7.69E+06 7.5 y=964433x+ 186948 0.9898 11.98 91 -
L1- =& LK 8.69 04  0.60 1.2 2.15E+07 38.6 y=2E+06x—-3E+06  0.9756 4.56 127 -
A E-113 880 0.0 041 1.8 1.71E+07 12.1 y=3E+06x-3E+06  0.9972 11.17 95 -
R-1,2-ZE LN 9.83 05 1.05 0.8 1.99E+07 19.3 y=2E+06x- 1E+06  0.9864 5.21 114 -
Mi-1,2- R 2% 1134 05 1.96 05 2.02E+07 109 y=3E+06x—-465073 0.9951 4.90 173 -
1,2- =& Ok 13.10 00 267 04 1.97E+07 7.4 y=3E+06x+ 13886 0.9989 5.03 113 0.08
1L,LI-=8 4k 13.00 0.0 1.09 1.0 1.69E+07 13.1 y=3E+06x—350325 0.9967 7.12 131 -
= I 1570 0.0 1.58 04  200B+07 5.6 y=3E+06x—160980 0.9937 7.18 117 -
L12-=& 4kt 1977 02 433 0.5 1.98E+07 2.7 y=3E+06x+ 166676 0.9928 6.21 104 -
1,2- R 4K 2230 0.0 3.78 0.6 1.73E+07 7.7 y=1E+06x+ 110531 0.9934 8.04 120 -
VY& 29 2250 0.0 1.44 1.3 225B+07 2.9 y=3E+06x +487996 0.9938 7.54 109 023
1,1,2,2-P9 5 &% 2900 00 595 1.1 2.11E+07 3.9 y=2E+06x+ 175754 0.9868 8.20 94 -
1,2- & Ak 1560 0.0  2.05 04 281E+07 3.9 y=4E+06x+ 150726 0.9952 5.60 111 0.15
M-1,3- 5 N 4 1780 0.0 272 04 1.82E+07 329 y=3E+06x+254370 0.9971 5.48 94 0.20
R-1,3-Z %N 1930 0.0 3.48 04  1.64E+07 469 y=3E+06x +289954  0.9986 5.58 80 -
1,1,2,3,44-5%-1,3- T =4 4891 0.1 2.34 2.0 3.85E+07 18.8 y=3E+06x-3E+06  0.9929 1896 104  0.12
SR 2496 02 2.68 13 6.16E+07 2.8 y=TE+06x + 644634  0.9934 5.30 111 0.31
1,3- & 3570 0.0 3.15 2.5 6.39E+07 3.1 y=6E+06x—3E+06  0.9840 8.06 122 0.05
1,4- &K 36.10 0.0 3.35 2.5 7.17E+07 54  y=5E+06x-2E+06  0.9855 7.63 107 0.63
1,2- =50 3771 0.1 3.60 1.7 6.28E+07 2.9 y=6E+06x—3E+06  0.9819 8.48 119  0.02
1,2,4- = 5K 46.81 0.1 3.55 20 558E+07 89 y=3E+06x—3E+06  0.9905 13.34 108  0.36
FHEA 36.10 00  4.15 2.0 3.66E+07 554 y=5E+06x—2E+06 09891 525 108 -
L 730 0.0 1.81 0.4 2.08E+07 333 y=795726x+2E+06 0.9367 0.35 78 -
I 8.00 0.0 1.62 1.8 2.05B+07 9.8 y=1E+06x+ 1E+06  0.9878 3.58 91 -
PR 1220 0.0 1.05 05 276E+07 7.1 y=4E+06x-437929 09951 3.26 125  0.26
1,4-— %4 1600 00 224 04 159E+07 23.5 y=2E+06x+518234 0.9911 4.66 90 0.49
FE AU T 9.90 0.0 0.52 1.5 197E+07 548 y=4E+06x+ 1E+06  0.9933 5.87 114 -
T e 7.90 0.0 1.09 1.8 2.50E+07 31.7 y=2E+06x+2E+06  0.9960 1.15 86 -
PR 800 0.0 093 1.2 229B+07 15.6 y=1E+06x+8E+06 09745 1.15 84 -
T 10.80 0.0 1.29 0.7 2.61E+07 9.8 y=3E+06x+3E+06  0.9983 3.17 124 145
2-C\ i 2060 0.0 1.86 1.0  438E+07 249 y=06E+06x+ 1E+06  0.9940 3.79 97 0.30
FREL e T 2 17.70 0.0 1.56 0.8  4.46E+07 19.5 y=6E+06x+2E+06  0.9943 4.00 102 0.03
LR LT 1140 0.0 1.15 0.8  2.02E+07 385 y=3E+06x+644406 0.9939 4.21 118  0.19
L TR 1030 0.0 1.21 0.9 3.16E+07 15.6 y=S5E+06x+71518  0.9971 4.84 96 -
DA TR i 16.00 0.0 1.63 0.6 3.02E+07 399 y=5E+06x+ 1E+06  0.9961 4.34 105 0.31

VE: =HEREAAR R 300 mL, W)Y 20x107° V/V.
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hEEE: (2 20124F 423 2

I FHAH [0 B A R AR R BERE R 1) TO-15 ARHES AR5y
JHE GCxGC 5 GC 77 F T 4, Bt &WI1E
GCxGC-FID % & rh i i AR B 43 29 )& GC-FID % [#]
HR TR AR 40 1) 7~14 £i%, KW GCxGC th GC Hf5 #

BEAL, SRAE IS R SL 4 mT RE XS HE L VOCs
PSS, BEH 10x107°0 VIV 1) TO-15 ARvE, 2051
B S R RIAARR e RN AN i g R A (AR
TEAR TR AT T 08T, FIHISREA 4350 VAL b 5L A4
X5 H bR AL G e AR IR 5 (5 25 PEZK S 0.05). Zeit
IHTEWT, B HAVE R NMHCs MRSy s ARG
Fm, KRG 1,1,2,2-P0 ke 1,1,2,3,4,4- 85
13- T s 12- 5 124 =52 RAAE B
2550 (R A S B BRI 26%), [ 5LV R R R 4y
OVOCs(H BT FEME R M)A Wk 25 w2, A BR SL 4
B JG OVOCs Wi AR -3 FEAIK 61%. R B Vi R4 IH
781 64 B4 ) NMHCs AR 23 B A 0 (00 0 B AN 2
I R R, (HAR T REA IS R OVOCS 193] {2 fh
I, ESERRRAE T, B 5L 1 R IRk v B R LA ]
PRI (1) 46 R Ak 1 s DR AT 5 5 SUAS TR R E 1
R AR A ) FSRAE R A (Ul 38 52 45 PR AN [R] T
ANIE]. DRI, oA s W R B i i OVOCs, Y
T K Loy BRI, 3 T LR 3 B A1 B e 2
S SN M0 00 52 (R R T 32

5.000

4.000

3.000

2.000

1.000

0.000

33 R RARRGITIG

XERHE 201041 HS5HL 8 Hy 12 H. 19 HA
26 HA- 7:00. 77 12:00 FlHE 17:00 1) 15 N ERTAA
FEMEEAT T GCxGC 43#r, H 30 m #13.7 m (AR €4
WEAE, 75 70 min AT HAE I LE KT 50 1 A R% g 400
24 K 3 B — A 1 GCxGC-FID #%
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Abstract: As a new separation technology developed in the 1990s, comprehensive two-dimensional gas
chromatography (GCxGC) has many advantages, such as high resolution, high sensitivity, and large peak capacity. In
this work, a GCxGC system coupled with a flame ionization detector (FID) was set up for the measurement of
atmospheric organic compounds. Using a thermal desorption (TD) as injector and a cold/hot jet modulator for the
GCxGC modulation, the TD-GCxGC-FID system is able to separate various types of Cs—C;s atmospheric organic
compounds within only one chromatographic run, including non-methane hydrocarbons (NMHCs), oxygenated volatile
organic compounds (OVOCs) and halogenated hydrocarbons. Qualitative analysis was made using a quadruple mass
spectrometer in combination with standard gases, and quantitative analysis using external standards combining with
FID mass correction factors. The mean standard deviations of the first and second dimension retention times of the
target compounds are less than 0.6 s and 0.02 s, respectively. The mean relative standard deviations of the peak volumes
are 4.5% for NMHC and 14.3% for all compounds. The average r* of the calibration curve exceeds 0.99. The average
detection limit is 6.04 ng and the average recovery is around 111%. In the analysis of air samples from an urban site in
Beijing January, 2010, more than 400 peaks of organic compounds was detected, of which 103 compounds have been
identified including alkanes, alkenes, mono- and poly-aromatics, aldehydes, ketones, alcohols, esters, halogenated
hydrocarbons, etc. The total concentration of the quantified constituents averaged 51.3x10™ V/V. The proportions of
OVOCs, aromatics, alkanes, halogenated hydrocarbons, and alkenes were approximately 51%, 30%, 15%, 3%, and 1%,
respectively. The top 3 components was ethanol (9.84x107 V/V), acetone (6.72x107° V/V), and toluene (3.48x10™ V/V).
The TD-GCxGC-FID system can be used as a platform for simultaneous measurements of different groups of
atmospheric organic compounds.

Keywords: comprehensive two-dimensional gas chromatography (GCxGC), atmosphere, non-methane hydrocarbons
(NMHC:s), volatile organic compounds (VOCs), analysis method
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