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Abstract: A method for the determination of Hexafluoroisopropano (HFIP) in atomosphere was developed by
gas chromatography-time of flight mass spectrometer (GC/TOF-MS) coupled with & pre-concentrator. Atmospheric
samples were collected by SUMMA canisters, which were treated by silane to minimize the adsorption of HFIP. Rela-
tive parameters were optimized after various condition tests. Atmospheric HFIP was pre-concentrated and then intro-
duced into GC/TOF-MS. Results showed that the precision, accuracy and correlation coefficient of the method were
confirmed to meet the qualification. Linear correlation coefficient was 0.999. The RSD of intra and inter day were both
less than 5. Recoveries were between 85% and 94%. The detection limit was 0.01 pg/m® with 200 ml. sample vol-
ume. This method was simple and reliable,and was very suitable for the determination of atmospheric HFIP during
routine and emergency monitoring.
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Fig.1 Mass spectrogram of five compounds
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Table I Retention times of HFIP and trichloromethane
with different initial column temperature
A 8 e 6 /min
HRRE/C HFIP CHCl;
40 4,89 5.28
50 3.22 3.67
60 2.97 3.12

60 °C Wt , HFIP #1 CHCI, fy £ % & 8] 4 3 H
2.97.3.12 min, WEBHA —ERERNES, 8%
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B W IEIRE N 50 °C, LUE 7E & 45 HY B (] 1 55
IR 4 B . s HETP 5 CHCI, 47 5 B 7] 43
H% 3.22.3.67 min,
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C/minf E 0, R WK 2, 8 C/minkf, HFIP 5
CHCLABAEIE, M 4.6 T/min FHABERE
Bir., B, %% 6 C/minfy FHEEE,

#£2 FEFREET HFIP FICHCI, KR B8t 1

Table 2 Retention times of HFIP and trichloromethane
with different heating rates

FmER {5 8 B} E] /min
/(°C *» min™!) HFTP CHCl;
4 3.38 3.82
6 3.22 3.67
8 3.15 3.36
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Fig.2 Mass spectrogram of HFIP and trichloromethane
with the optimalized column temperatures

22 HMhpiEHE
MRERSH HFIP dRifE < R B R 0.5.2.0,
10.0,20.0.50.0,100.0 pg/m® Ay i & i & & 71,

CHCI W4T FE B9 BE 1 20 pg/m® , HFTP 4 {441
LR 3, BRI R N R (1), R A
ERHN 0.999, & ERAHIER,

»=0.059 42 —0.051 2 (1
Ay o HFIP SR E R LE; « 5 HFIP 47
HESHEEREE pg/m®,

#=3 HFAIP&HRBER
Table 3 The linear experiment of HFIP

(ORRE | HrRwmR pmeER y
0.5 23 547 1296 748 0.02
2.0 152 347 1 362 147 0.11
10.0 758 423 1352 €47 0.56
20.0 1348 781 1 345 267 1.15
50.0 3697 841 1 366 974 2.71
100.0 8547 614 1425 718 6.00

23 BAHTA
BL [ 20.0 pg/m® i HFIP $R#ES 1K, H& 20
pg/m* FJCHCL AR EE HHE 7 R, M E XS H
MBS RNE 4, HFIP. A EHREH 1L
HEBNEREH D8 3.79%.2.46% .3.92% , 1Y
INFSX  FEMEEKR.
F4 HFIPMARBEE

Table 4 Within-day precision of HFIP
WH HFTP i i 1 1A i 06 TR A ¥
1 1422 487 1 320 457 1.08
2 1524 783 1322 014 1.15
3 1356 472 1256 478 1,08
4 1 436 574 1 296 475 1.12
5 1423 597 1 354 222 1.05
6 1 436 974 1300217 1.11
7 1496 754 1277 548 1.17
2.4 BEHEE

FC#l 20.0 pg/m® By HFIP FR S 1K, & 20
pe/m* WJCHCL AR, LM 7 4, WEMNBWH
FEBE. LR NES5, HFIP. N mRARE L
) H RS R 500 2.48%6.3.49%.2.35% , 1
INF S LR REER,

#5 HFIPHMBABEHE

Table 5 Inter-day precision of HFIP
A i /d HFIP i 7 8 WA e T AR y
1 1423 471 1342 575 1.0¢
2 1465 781 1 305 478 1.12
3 1402 574 1268 741 1.11
4 1 369 748 1269 387 1,08
5 1 455 867 1352 487 1.08
6 1 463 974 1396 471 1.05
7 1 435 854 1 322 457 1.09
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Table 6 Accuracy experiment of HFIP

o BRERERE s B WEE  mEREE
M g e m™?) Jug e mTI) fug e mT) /%
1% 0 3.0 4.7 94
2% 0 10.0 8.5 85
2.6 #HEMR

HEEH#BE TR NBEHER6,9%BMEFRK
B8 ¢ {E N 3.143, HUL R HBR MR R 2 19 3.143
%, BRHFREM 1.0 pg/m* i) HFIP frfESEEE it
BT, R 200 mL, Mt EBB KK F
HFIP gy H R 0.01 pg/m’.
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AT RS HEIP B9#6:0 .
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AT 43 5 1R e E I JRE A o 3 T A T B B
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SE M-

(1] BER.BMAEHIMWAAFRENTRERILANATL
Ak ,2005(4) ;3-5.
(2] REAFAWKESYMEHEAFERNERID]L LE. LB

i K%, 2009,
[3] WMERBIEAFHSHENSG R I A VLE LT, 2007
(3):23-26.

(47 REARSARNTREKEENEAHEABR TR __LHER
sk #H,2009,37¢11) : 4859-4866.
(5] BRACH.AEREENHSPRIDLFUN #ILKY . 2012
[6] KISSA E.Determination of 2H-hexafluoropropanol-2 in air[]].
e 1070 -

7]

f9]

(107

(i1}

Journal of Chromatography A,1985,319(3):407-411.
BOURDEAUX D, SAUTOU MIRANDA V, MONTAGNER
A, et al.Simple assay of plasma sevoflurane and its metabolite
hexafluoroisopropanot by headspace GC-MS [J7]. Journal of
Chromatography B,2010,878(1) :45-50.
BURATTI M, VALLA C,XAIZ D,et al. Determination of hexaflu-
oroisoprepanol,a sevoflurane urinary metabolite, by 9-fluorenylm-
ethyl chloroformate derivatization[ J]. Journal of Chromatography
B.2002,776(2).237-243.
KUBINCOVA J,SZABOOVA A,PODOLEC P, et al.Determi-
nation of sevoflurane and iis metabolite hexafluoroisopropanol
by direct injection of human plasma inte gas chromatography-
tandem mass spectrometry [J].Journal of Chromatography A,
2011,1219(2).173-178.
WA, F I R B E. % SUMMA B R #-GC ~ GC-
TOFMS Rt il @ 2 <P ALk (1] o B 38 Bl
2014,30(2).
Method T()-14, Determination of volatile organic compounds
(VOCs) in ambient air using specially prepared canisters with
subsequent analysis by gas chromatography_S$].

%H.E F 0 R A M.2016-09-15)

e S

(3% 1066 ®)

[10”

(1]

r1373

L14]

L1s]

(167

[7]

(18]
(9.

[20]

M, HEWRE P 5T AT K AR A T AR AE
KoK R Fetk B [T 70 A HE,2007.,27(10) . 4214-4223.
TR T AHI IR A AR AR E R R(D LR p E
B2 0t 5E e . 2011,

E PR Fep=0 ik Rk -3 e o NN AR A
M4 . 20010

TLVE IR E L PRI A, S AR VLD b B 4 ) I T K R A AL
$RAELT]. #1H F 2 ,2009,21(6) : 873-878.

SRAR U, 3R, B, %, ZY #t Kendall 8 5 ¥ 76 W T 3K
BT R g ALY ]. K BE ¥R 4Rk, 2014, 30(5) 1 60-67.

HIFFH, Ak, K 2 R WA IR IR (T R 48D 7K DR V5 e 28 ] 4% 4E
[JL3mA 3, 2014,26(2) . 200-206.

. SPSSIL H it sh i B R (BRI [ML s b w8
Pl AL, 2002,

B, EHIE, X E AT, %5 SPSS 4 x4k K KR B 4T £ R
ST i E A LT ). BSR4 5 AR, 2011, 34 (7). 171~
174.

W ERE EER. S AYARESEXIEKERY B
BRI 8MR2%,2012,24(3) : 327-333.

BITT L35 B TR K Sk IR 5 A B 4 R BOK B 35 A 4R
Bl J] K IL MR RS IAEE,2015,24(8) :1373-1380.
LUNDBERG C,LLONNROTH M,MUNERS VON M,et al.A
multivariate assessment of coastal eutrophication. Examples
from the Gulf of Finland, northern Baltic Sea[ J]. Marine Pol-
lution Bulletin.2005,50(11):1185-1196.

%8 F  F ORFIAN-2016-05-11D)



