REARIGHRHZEL S BN GC-MS MEFMSHT
AR, K, TAAE?, LA

(1. FYIME BB E AR ZBE, T4 IR Yl 518029;

2. YT E R AR AT, TR @Yl 518057)

W& RABEMN KA FREAE N IRERHARRAGIFE LA WA, A Nutech #K 45
Bt A S 34T =28 VOC '§ %, RB A GC-MS i (A8 & ik-Rik k) 3% A3 E R
BARER AR, TR, ZFK, TR, RCHET TR, HdHRIAT 2.0 ngm’,
RRABRFRR. RREHNL. RELGH . HRFNELEMNAENIBEMMA, it
FEREA M ZN R, FH3ERETT 5 A Fidid. BREP B AE NI EIMH
B35 TR RIAL R AR KA LA, S OB PR LR A 09 TVOC A3 % &, K
IREH 50 TVOC BAZ LS, LEX LR ERLG BN T RES, milFHE
BWERHNHE ZF R, AEAREMMABHIELE AT MDGEILL R, Rk, REfsk
ZH KA NI EASR A F A RAR N 7 ik, T KA IR AR 69 E S A AR R

WA= Lo

KB AENRHA BARA RS GCMS k (f &% %)

BB EE, 1 B A SR AT A 2 b, ITE S AR
FEAIIIC RO V). BT, EACEMIL T 280 9t TV 28 A B0 B bR R R 1
PUREHE R B B AT 35 UGS ™ . B3 90 B @ B SRR R A ) K&, IR
ZE P B A LA PR DR 1) 1% 5 S BURF A SRR 1T BSR4 S A b R A7) K
M BEE AL PRI N B U AR TS B, BRI AL, AR A KR
FIRE B RRIE <RSI, XA PR N IAETS YRR b i, flanmT LS
I PR ok B RS S NG BRTA B 5%, HRE U £ BORIE T R . 450
TR S BT b o BIF TEIGE A B A (R AR AR R R A MU BTG X2 N R i A e it
IR EES, AR T A ERIER NS TR E. £ H AR EE A L TR
AR R E Y B PR EARAE, A RE ™A% 12 ) A TS B ANURE IR = 7R 4 e
FORHRI A= R B o DAL, X P7E A BB S U A R AT WL A E TR HEAT R 7T, IR
PRSI Bt 24T 20 M R AR 2



[ A% F VR4 P 3R 2 A A RS Ge i s ik O Rl , IR ENR 42 DAk h SRR T
W 021, DL IR ZEAS MY Y BB a7 B0, 7R IR 8y rh g B R A R B T P AT Bl T
R AT E B, A AT R AR EE . P ASOR i AT I
AT T AR R B A 21 A X E sk T, SR AERNFE (chamber)
BEATRE S ALEE, FAMEE-FE (GC-MS) VEIHMTIE, & HIRKT 2.0 pg/m3, FHHA
[V 20 N SR B A R T RS T3 R ML & &2
1. SERE S
1.1 A% 28 5357
Agilent 6890GC/ 5973 MS S AH Euii- ik A (3£ Agilent) o
Nutech 8900 VOC Tk 41 GRIIT mid AHE A R AT .
Nutech 3800 {EIE M (chamber) (3 [E Nutech),
L R, CHE, 2R, KOELIN SG AT EPA-TO15 FrifESA4k.
1.2 FESCRETTE

%2 MAZDA MES CF 080 J5 v [E K bt GB 18580-2001171, AR#E=2ub = 44140, &
IR AR RE RN, ERTAAE —AN B 0Ees . RIEEH . A Ao n#t
M (P 200 fEILIMRAE (chamber), LA 500mL/min FRI7EHE B AR STVE BE N 50 + 5% 146015 25K,
B AR IRAE 2SS L N, IRV RFE R 65°C FHERSE 1 /N, FEASMEAS D Ab U s
chamber N [¥)S 4% 1L 3 Tedlar S48, [F 8 DL 100mL/min #3738 4b 78 413 = [ B SAEFE N
FARFE N A VOC &8 NE ., IR ERN ImY1m?, KRN 200em? FIRE S (B
ZRMAUA 14.1cmx14.1em) FIFER BN SUEFE, 75 65°C KR Fhn#k 1 /it fE, WS

EFE ) VOC Sk 1L 3 Tedlar S48 . FESRE A 1 PR,

To analyzer

ouT
Chamber

[ | Tediar bag ::>

IN

| =

Clean air

Sample

/

\

B 1 HRRETERRE
Fig.1 Illustration of sample collection
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1.3 Ff S e

22 EPA TO15 J7 B, 3 MRS 5256 % 460 K RE S 04T I 52 - & 56 R ) Nutech TR ZE X
St REEH Tedlar SASHIIFESEAT = VOC B4, £ i R RS R 07 2 — 1
W= A, BN BIEER AESI-150°C, BREHBSEAEESMA) , 5 -%h
Tenax T (BHFI-10°C, FRE COLFIK) , B ARIHEE GA%EF-160°C, HW
et — B EE, e REE) . SR5H Agilent 6890GC-5973 MS S FH 2 i - Ji 1% 5 FH X
BEAT /3 M4t o B S R A WL AT DA AR BB IR) L o 0% BT e e b, S R ARRAE
B U RUEAT bR T

PIRMT A CHURAE) 26 FARFIE] 15 min; A PHEE-160°C; B FHEFE 200°C;
Fit BB 18] 3 min

AR - TG 4. (A Agilent HP-5, 60.0m 0.32mm i.d. 1.0um ; #/SAE4IA
T (4lBE 99.999%) ¢ Vi 1.3mL/min; FEECRAEREFAHE, 35°C (fRFF 3 min) ; 5°C/min
F| 80°C( fAEF 0 min) ; 15°C/min to 180°C (f&FF 0 min) ; 20°C/min to 220°C  (fx%F 2 min);
R ZRdR A 150°C. EIHES, H-FAEEN 17656V SRk RN 280 °C; B FIRESE
230 °C; i 7uE Ny 28.80-280.00u « GC-MS HIHERE #7235 55 Nutech TR 4 (ML »

2 R 51

2.1 FEMREEZAFIE SR

2% MAZDA MES CF 080 J7VAPIRIE F AR GB 18580-200117, 454 556 28 5240 2 A
BEXS B R ARE, SRIEEE N 25, 45, 65+ 75 °C HIZLE TN 1 /NI, SHRE S AT RERE R
11 TVOC HEATE MM E, AREYW, FERINAREERS, TVOC IR EMEKKA, H 65
°C A FIEARLREEAAR . £ B R AR, TE 65 °C IZAET, A RIfRHFE 0.5, 1. 1.5,
2 /NI, WERE ST RRRE I TVOC #HT & SR e, 451K, In#u K, TvVOoC 1)
FECR IR . R BNE %, H R R &R 65 °C, Tk 1 /et

2.2 BRTHERE 1 £ RN 26 1 i

PRAERER IR, IR, THIIK, 4. BB EWE 2 s,

FA B AR i T 1) R FE 43 5314 Sppb~ 10ppb~ 20ppb~ 25ppb. 50ppb HIARE RS, %R
P BT IR 0 5 775 EAT GC-MS M 5E, LIRS Rk BB AL b, DA SAR HEA) o IR R AIE
BT AU AR, ZehilbrdE 2R, 1SR KFIER AN IR E T ST M
MERSF brdEhde CPgma RN E 5D B4 TR FRER 2 RSD%, W15E 1 B,
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Fig.2 Total ion chromatogram of VOCs



R 1 FEREGHERER R, EEMEEFER T BIHLKTENHERRL

Tab.1 The retention time, qualitative and quantitative ion, linear regression equation

and correlation coefficient of VOCs

qualitative quantitative  linear regression

compounds retention time . . RSD%
ion m/z ion m/z equation
Benzene
. 8.991 78 78 Y=5.03¢ X 4.2%
()
Toluene
. 11.492 91 91 Y=6.73¢1X 2.5%
()
p/m- Xylene
‘ . 13.454 91 91 Y=1.39¢"000X 3.0%
oy 1Al ZHIZER)
o - Xylene
. 13.884 91 91 Y=8.12¢01X 3.1%
(RB=H %)
Ethylbenzene
. 13.326 91 91 Y=8.34¢ 01X 7.3%
(L)
Styrene
N 13.834 91 91 Y=4.77¢X 4.7%
(K L))

2.3 B R BRI 5E 45 SR 43 BT

(1) ANTEVRE S AR

TR A RIE ATV ZE A 2w A i . IR, W, R TR
DARCARTRAR SEAR RS M 4« AW Y%, 0T RS RGBSR I BETS IR 3R . Rk, A
SHAZE N RS RLEAT 7402, 3 2 fiios, JREEE T ¥R (leather coated part). 14
3% 4 % (rubber sealer). KA TLLiAT (textile). M (sponge) FI{XFE AL (instrument panel)
FLRAARLEAT 48 K A WL 2 5 (K0 5 3 AT o



R 2 REA TR 728

Tab.2 The classification of automobile interior decorative materials

classification decorative materials

rubber (F5i%) sealer (1] R0 % H )

leather (J% &%) coated parts (JERFFR 7« B P

fabrics (£ 4E 4521 ) carpet(H1E£). automobile roof (X 4T %). textile (fL£F 25 410t
B AT Y22 T i)

silencer (74 & £k} Sponge (4% ¥L4%)

plastic (AR instrument panel (X F#)

adhesive (Fi &7

wooden hardboard (H#4) wood chip and slab (FF 42 ZE M RIBRAR . 171 P 2R 10AR)

(2) AFEMEBEB VOC 1R sRT R

St HAARLEAT GC-MS e, 182 RMEA NI & R E 4 RInE 3 . &RE
B, FORAD R BB M RMCGE BERBUR 1 TVOC & &, Hoh R MR a Y
BT o 50 %, X B TR DGR P BB SR B R 2 PP CRIAME D, AR 41
MBI EH PC CREXIRNR) / ABS ( WIIE-T /- K CMILEREY) . PP CREME). SMA
(E ZJ-T5 K EF)« PPO CREML —H 28 / PPE CEERR) 25 b kL. MR £ 441 TVOC
BeEWE R, FEERTHRRBE S . EEREHRKETYAMABRN R REEZ, m
T MRS BRI R



R 3 RENBEMM RN EL R (ng/m’)

Tab. 3 The determination results of VOCs in automobile interior decorative materials

(mg/m’)
compound detection limit leather coated rubber sealer textile sponge instrument
(&) (7 R ER) part BER%) Yt (g pand
(RERK) (V&3]

Benzene () 0.001 0.006 0.013 0.009 0.005 0.110
Toluene (FFK) 0.001 0.159 0.209 0.125 0.045 0.142
p/m- Xylene 0.001 0.042 0.161 0.069 0.047 0.312

OhF (D = HIK)
Ethylbenzene 0.001 0.024 0.093 0.049 0.028 0.189
(L)
Styrene 0.001 FAa 0.079 0.029 0.023 0.406

(K L)
TVOC - 0.733 2.925 2.650 1.724 8.839
(RHERIEAHLYD

3 &g

SIS RRN], AR MOR IR IE AR R B BRSNS T
PR LR BIAS [FIRE BE OB I A Ve A LY, HORTRUS DR 2% . A AT REH BLIA) —Fh 2h
REMIRA R, ASFRIRE SR UK AR MEA I & AR K. B TR AP VOC H
ZRAE IR LRSI A, SRSy B BN, ARG EE, faF
SRPEIE RN, BT Lk, PR ANEE AT AU A R A R B I T ik, XTI
BEARIGIRG A BRI A

WAL R R T RS LR AT RE AV N R S
AFEYIB I I ERDRE BT AR CR B is R E A A ST B R . R, IR
THRI TR IR RYT A R RIS E AR TT, A5 RIA GRA R AT LA 2 78 20 FUH o
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Determination and Analysis of Volatile Organic Compounds in Automobile Interior

Decoration Materials by GC-MS
He Xiao-feng' Liu Yan-lin' Wang Gui-xia’> Zhong Wen-jun?
(1 Shenzhen Institute of Information Technology, Shenzhen 518029, P. R. China)

(2 Shenzhen GD Air Testing, Inc, Shenzhen 518057, P. R. China)

Abstract: The volatile organic compounds releasing from the automobile interior decoration
materials were collected by a constant temperature chamber. The VOC’s concentration of the
samples was pre-enriched for three times by Nutech Pre-enrichment Instrument. Then the volatile
organic compounds such as benzene, toluene, xylene, ethylbenzene, styrene, tetradecane were
measured by GC-MS (gas chromatography - mass spectrometry). The detection limits of this
method are less than 2.0 pg/m?. Five sorts of automobile interior decoration materials such as
leather coated part, rubber sealer, textile, sponge and instrument panel were chosen for the
determination of volatile organic compounds, and the results were analyzed and discussed. The
results showed that five sorts of automobile interior decoration materials released the volatile
organic compounds to varying degrees. The instrument panel released the most TVOC, the rubber
sealer released more TVOC, the leather coated part and textile released more toluene and the
sponge released more xylene. To explore and establish effective detection methods of automobile
interior decoration materials is very meaningful for the choice of low toxicity and

environmentally friendly automobile interior decoration materials.

Keywords: automobile interior decoration materials; volatile organic compounds; GC-MS

(gas chromatography - mass spectrometry)
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