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2 Center for Informations, NMPA, Beijing, 100044

A method for determining volatile organic compounds (VOCs) emitted from medical molecular sieve
oxygen concentrators was developed using thermal desorption-gas chromatography-mass spectrometry
(TD-GC-MS). The oxygen concentrator gas was sampled at a flow rate of 0.5 L/min through a branched
sampling system onto Tenax GR/carbopack B adsorption tubes. The adsorbed compounds were
desorbed and introduced using a programmed temperature vaporization inlet system, followed by
chromatographic separation on an SH-I1-624Sil MS column. Four VOCs (BHT-Q, PTBP, BHT-quinol, and
EHB) were detected in the medical oxygen concentrator using this method. Calibration curves for these
compounds exhibited excellent linearity (R*>0.99) within the range of 3~100 ng. With a sampling volume
of 20 L, the detection limit of the four VOCs ranged from 0.003 9 to 0.022 2 ug/m®. Spike recovery rates
for the four VOCs were between 95% and 115%, with relative standard deviations (RSDs) below 5%
(n=6). The method is simple, rapid, highly sensitive, and accurate, making it suitable for VOCs detection
in medical molecular sieve oxygen concentrators.

thermal desorption-gas chromatography-mass spectrometry (TD-GC-MS), medical molecular sieve
oxygen concentrator, volatile organic compounds (VOCs)
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( chronic obstructive pulmonary disease, COPD) |
PR e . W e R TR T R,

Ex H 57— il A L AE £ ot A v e RE R D HH A%
KMEHHLY (volatile organic compounds, VOCs) ,
HEZORIFET o FOidkh . Wb 7o a5 25 il o #2
W B LR . X 26 VOCs A] RE H i8 F- W GE
Sl iR . KIR SR X TR T
R REANE P PR R R SRR, AN Ry F1COPDAE,
BeAh, VOCsIBrIRERZMAMEZ RGE, FECAH. K
F.OEGFRER . TR LT R EE B,
VOCsH g5 vl e iE 2 e it k2, H£E oI kIR
SEN, BArE FHVOCSIIR 5 VA A T - -
JRE DT R i A B R AR U/ SR -
JRIEEY | IAJBERR SR TR k%, T
23 AN A 0 RS B8 TR R S AR i AR
HIVOCsH R, RAWMEAEEETEHTX
RREARRINEE, FTUAAS IR B 20 e 2R W BT 457 Wi B
TN ) TRAEA, FHR A RGP —<AH T —
SR oM. B RibRE T, 1SO 18562-3:2024"
e R S % 2 7 A R R LA I T AR
#E, A A X AL A VOCSTE It 1 2 WF 5T o
ASBIF N PR B —=ORR € 3 — o T s FH 49 -
T B AL e AR VOCSIIAS I 5, %75 iRtk
TR, REE R . MRS, S ETIRAE RS 2k
IT a3 B i FR VOCS AR P54 b h R S ks

1 SRSy

1.1 FENESEHR

(0% BIBPFHL (BERTD-30) s HRBIUARAT <
AL (B TQ80SONX) 5 434 K- ( Sartorius
CP225D) s WRPft4% (X7 Tenax GR/carbopack B) ;
B 4y F ol AL (BEE = Aol ) s G SRAR SR
(HALeHFHAMP-WSP ),

ik #. W@EL (Fisher Chemical, LC/MS% ),
2,6-— AT #-1, 4-FFER (TM standard, 4fi & .
98.0%, fHiFRBHT-Q); 4-fUT #7EH; (TM standard,
aliBE . 99.9%, FFKPTBP); 2,6-— (AT H) -4-
B -4-F 25382 —4F-1-fd (TM standard, 4
BE. 99.7%, fa#RBHT-quinol) ; 7 FER2-C 40
B (REIEE Tl ks tt, 4lifE >99.0%, fEifR
EHB),

AR AiEAILT 99.999%,
12 (NS ITIEEHE
121 BB

WRPRHE TR : 20 mL/ming WRAIIFIE]: 1 min;
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JREBiE 7 B 270 °C 5 #ABFH R & . 60 mL/min; fii
FRFRiE] . S ming BEEEEIS AR E . 20 C; Rk
%ﬂﬂﬁ‘:@ug 270 C; %E%H&EMTHTIEH 3 min; [
imBE: 270 C; fEMginE: 270 C,
1.2.2 GC-MS ¥

a3k kR . SH-1-624Sil MS ( 60 mx0.32 mmx
1.8 um); HEEEF: 35 CAEF8 min, )5 ‘C/min
FHi 2290 C LR FF7 min; s S EiRT
Ao AREAERE: 2.0 mL/min; 3R, ot
Fes 4kl 10:1; B El; B IR
JE: 240 C; AR QIR . 285 Cs AN
M . AT H 0.1 kV; SRR : Q3 Scan;
m/z4 34 Ve . 35~400 Da,
1.3 HmXESHH

FEHE SIS 55 T e ) v, 8 A S 150 O I
1.0 L/min, FFHLFIFA30 minf5 R 5 SCHFE, HURE
Hi 40.5 L/min, %4240 min, RFEERHAH20L,
A 2P AN BRI EN LA T RIET S SRS, AT
2 FE RN R R R L B H 25 3R R
P&, £E24 h NI AT, SRS A S
B R,

VOCH B4 TD-GC/MSillisk

A1 R BPh &R AE

Fig.1 Flowchart of sample preparation by oxygen generator
2 &R
2.1 VOCsEMLES

oy Y- SN LAE AT A1 5 1O AR AR5, 3
AR R A E AR Ao T RA RAFHY
LB FNES I LU R AR, RES A SO R s h
HIVOCs, {HILIRFIARIFAREIBFI100%, FHETE
A 5 E VOCSHI BT 225K, e BR3E 22 b Y
S L5 Wy it EL AT W PR S R P T, o T RE R R 25
VOCsHAE LIIEM . X Alfesxt BF A% 4

b, fEME R B E AL GE AR SR 22 SRR,

AR ER A I 22 42
A B PR S R (W )

b, R BE R B2 KA 43.00 min, 46.69 min,
47.03 min, 52.22 min/y BITELEHIE VLA HIVOCs
KEPA, B, C, Do, MidiEmER, wWiF
Fanpy 5SIPE sy e m A o g R (WLE4) 5
AR (W),
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Tab.1 VOC:s identification results
OH
A 43.00  98-54-4  A-BUTHIERY (PTBP) >p/
(0]
B 4669 719222 2,6-— AT HIER (BHT-Q) jﬁk
(0]
6]
C 4703 10396-80-2 2,6- (R T H)-4-53-4- 32,5510, - 1-B (BHT-quinol) ﬂ\@j/k
D 52.22 5444-75-7 FEER2-CHCE; (EHB) ©YO\/(/\/

2.2 AFVOCSHRRAEILE

S A BRI R ORI R P, S35
BA I AR 2 A Ll i 24 T3
SR

178 [ 0o

1.25 D
#1.00
#0.75
0.50 A—h;_‘_c
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/
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BS AFEL A INDATERE B TRA
Fig.5 Total Ion chromatograms of four volatile organic compound
standard substances

23 FEI{EMZ. AERHRSESR
FEARFEVEE, P EZIA A BEBHT-Q,
PTBP, BHT-quinol, EHB, [ il 5 it & ik & A3,
5. 10, 30, 50, 75, 100 pg/mLAJHRME Z 71k B
FHLO LAy B B S 8 43 S B 1 WL A -6 45 % e
O W A WP 5, LIS 8 A 40 mL/minfty
SUTIR3 min'e LM P, PR [R] 95 il 4 22 xk
M, RBUE SRR, B 2R, 4FRVOCs
E AR ££3~100 ngiE il N BAT RAFRIZRMESE &, H

ERM (R >0.99, 4FFVOCSHIH H R 40.079~
0.443 ng, FERMR40.262~1.477 ng (24 FHEFA
20 LitF, 4FHVOCSHIH HIFR40.003 9~0.022 2 pg/m’,
SE PR 40.013 1~0.073 8 pg/m®, ELfAE 12,57,
1285 Rl R IRIE T 7 RBUE R ER)

£2 ARVOCSHFE T % . o ikt th R Aw £ B IR

Tab.2 Working curves, detection limits and quantitative limits of
four VOCs standards

PTBP  y=1.29x10%—3.58*10° 09994 0.090  0.300
BHT-Q y=3.85x10%2.06*10° 09918 0443 1477
BHT- 4 27x10%-1.66%10° 09974 0422 1406
quinol

EHB  y=2.03x10%-3.85%10° 09998 0.079  0.262

24 hiREIS R EE EIX

XL IR S F RGBT 23 B REA T s 1l e R A
R, BAREIECK, o BT RNER Bl ik
RERERE, SRR, MR, (EAH R
BRI, FE AR [ W 22 7R 95%~115% 76 H
N, DNE 5 R AR AR AE (22 4 2%~4%, 1X R W]
AR5 0 R AR B Y

K3 4FPVOCshutrEDi 2 R
Tab.3 Results of four VOCs labeling recovery

PTBP 11.49 12.60  13.17 1288  12.51
BHT-Q 30.73 31.54  31.08  31.05

BHT-quinol 9.85 9.79 9.33 10.01 9.81
EHB 6.53 6.91 7.10 7.20 6.66

29.64

1344  12.64 12.87 2.84 112.04
32.13  30.50 30.99 2.77 100.85
9.82 10.18 9.82 2.90 99.73
7.34 7.22 7.07 3.51 108.30
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25 KIRHERIH

FERESR I St e Al v, R S ML 15 A T
1.0 L/min, FFHLTIFA30 minf5R 4 HUHE,  BURE
Hif 40.5 L/min, %240 min, REEMAEHAH20L,
o BT RSNz T d, 29 dig #1758 20k f 2
3RCRHE, RFEFE Y A 0.5 Limin, B [A] #554
40 min, FEARERBPIME L, FPREBFTRS
S, AT o AT ARAE (DT i LA
VOCsB i, Ran/4FR, AR A A
S AT VOCsHR FE K T2 pg/m®, ToExt
TP 2 KRG BEA T ERAE
o 3. 755 (ng)x 1073
VOCs R e/ m) = S L x 10
4 REM VOCsH K LR

Tab.4 VOCs test results of oxygen concentrator

(M

HRR RAEER 40min 1d 29d
MF5-E/ng 6.591 6.325 4.610
PTBP i _ \
Besh R/ (ugm®) 0330 0316 0.230
M#5-E/ng 21.939 15.355 17.059
BHT-Q i _ \
Feshre g/ (pg/m’)  1.097 0.768 0.853
o lif5=E/ng 7.632 9.182 7.959
BHT-quinol o R
K m AR/ (ng/m’) 0382 0459 0.398
EHB M#5-E/ng 3.780 3.411 3.239
Fedbr= e/ (pgm’) 0189 0.171  0.162

3 W

3.1 WRMIEFIR IR FIIERE
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Bix 4Ff A [i] R F W B 48 SR SE BR B 23 RO A
Mk O TR R B, AR T S AR A
B WA i 55 2R v T SE AL 2 B A S VO Cs I %
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SR
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EES B ZFAILLEY, T E
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Fig.6 Total Ion chromatograms of four types of adsorption tube
samples and background blank
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