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Effect of Natural Aging on Volatile Organic Compounds of Automobile Carpet
Lou Jinfen', Wu Shulu®, Wang Li*, Hu Zhi*, Ding Xiaoyan', Tan‘Gang®, Mai Chengmeng®, Wei Wujin®
(1. National Engineering Research Center for Compounding and Modification of Polymeric Materials, Guiyang 550014, China ;
2. SAIC GM Wuling Automotive Limited by Share Ltd, Liuzhou 545007, China)

Abstract : The natural aging of carpet assembly of a vehicle in SAIC GM"Wuling Automobile co.ltd was studied, and the
change of volatile organic compounds-(VOC) with time was tested. The carpet is made up of needle carpet, polyurethane foam
sponge and non-woven cloth. After being removed from-the production line, the carpets were packed strictly and delivered to the
laboratory. The samples of 100 mm x 100 mm were intercepted from carpets to simulate natural aging in car environment. 10 L bag
thermal desorption method was used to test the changes of volatile organic compounds in one year. The results show that benzenes
of carpet volatilized rapidly from the production line within 15 days, and the volatilization decreased significantly, reaching a mini-
mum. After 15 days, the benzene series decrease by more than 83%, and the volatility remain at a low level. The volatilization of
formaldehyde, acetone and acrolein does not change much after 15 days, while the volatilization of acetaldehyde increase rapidly
after 15 days.The volatilization of acetaldehyde on 366 days reach 51 times of that on the first day. It is considered that foaming
agent, polyether polyol, silicone and foam additives are the main reasons leading to volatilization of acetaldehyde.

Keywords : automobile carpet ; volatile organic compound ; benzene series ; acetaldehyde ; natural aging

BE 1R Tl A Ji , AT B8 AR 22 9 B
[F A A, o 3 P 4 7 P 2 B ) SR BOR
i T AT B R PEA P S (VOC) J25
Mg e FH 2 PN 2 o Y O, 2 () AR 2 /N LA T
PG PN BT 5 5 | R 0Tl T8 L K A
2R GLAETT MDA , R IIAE T R ER S rhfs 2ot
FWT AN DL , 0] 3 R 22 B (i AT DUARAE 45,

E&WH: BEGFH AATH [(2018)5715]

XA ST PR A N AT R O P
BE S AT AR (9 C TR ok £ B i F voc
HE IR Z IR RO T ST R
RIS BA R A 1, B 2o N2
) “BIB AT T,

Bz SBUR RE T4 AR il P i A
HRICR O3 R A DL S 0 R A DTk, 42 A RHRL

WIEE: 280, TR, 2T m - TAR S5 S5HEEERTST E-mail : jinfenLou@163.com

YF& B H#A: 2019-01-05

SIRMRE: B8, b E, TR, 5 . ARSI A P B [J]. RS, 2019, 47(3):92-95.

Lou Jinfen, Wu Shulu, Wang Li, et al. Effect of natural aging on volatile organic compounds of automobile carpet[J]. Engineering Plastics

Application,2019,47(3):92-95.


杨超


L r A IR IR MR FE R AT WL ) 31 93

RWANA G YR BN R 2 F 2
Z— R AN S PIECR & IR A AR
(R K BT o5 PR AR G, B A Ry 95 4 P A 1 T
FEABAE, B EA B AR IE S R (L an gt )
B REBRIGLS ) 255 8k VOC T A B 4
75 SRR SRR B

B LIV BB B0 5, BE B A= 7
[ HBBE AR R REIIAE &, F9E A 2R B X b BE
KA
1 KIEksy
1.1 EZRMA

HEE /N A . BT B EE , SR 2R A i 4, G
LA L, MM T A TR AT BRI
1.2 FBE&EAMNE

SO — RS I FH X : TD-GCMS Y, 2 4
R A BRAF]

RN TEAYL . HLPC Y 2B R A BR A 75

HA AP I 8 XU 4524 : DHG-9240A 71, i &
AR A A PR F]

FHER . Tenax-TA Y, 5[5 Gerstel 23 73

SRAEGE : DNPH #Y, [ ifg i s 50 BHE It iy A
BT

FRLE s M-5 A SEFE AP Buck 24 )

PE L SMACRAEZE « LP-5 AL, 55 [F AP Buck 227 ;

Tedlar SRAELS (10 L, #7835 B 2% ) « TLop kil Ft
FABRAF
1.3 ARELFZE

HAREALFE o BRGEH A ZE N ER R
AU H B/ SRR, B MM T e TR A PR A W],
HBE /N BB AR PP 2T SR 8 TH AR 22 0T FH 2R
L (PE) PR fif A 2 ™ 52 J5 26 TR 5L 00 5, R B BX
AL R M EE AT 25 A (1) - X I ) )
100 mm x 100 mm B+ F% 4 e ) g 7 i, e il
KRG T AR AR . WIS 0 S AR SR
— K, it As 1,3,6,9,12,15,30,60,90, 180,
366 d ML YEANLY) .

1.4 VOC &

BBUSIZ 5 A i TIN5 1 Ak BRAY Tedlar
FRFEAE T SR ARSI BRI R A AU, O T
WG HERAAS L ASAL65CHIR 2 h 5, F3)
PR 2 5], AR FEAE R AE 1 L ASh i <R A
THRRYEE LRI (AR - S

ST 3 FHRAEAS RAE 2 L 43 SR B TSR 2
Yy BRI, FEERAG I 5 mL 2K SRR A e i S
FH R OB TS AT o AR PRI AS Hh 25 R T
BRI R ALY (38 PR O R R
Z# TVOC W | L% N B T i ) o

SR 3 - BT 6 43 B A8 B, 250 ¢
BT 10 min, =10 °C ¥ B4l 42 A BT AR, 2R
J&i 300 °C i #7 ¥ B W B 9 8 miin |, fiff BT 4% i £k 1R
B 200 °C., &S I = 40 mL/ min, f# 8T 43 i
i 10 mL/min, 3% 53 B (i ] DB-5MS {43 1
(30 mx0.25 wmx0.25 mm), &< NELisa <, i
i 0.8 mL/min, #EAE LR EE 220°C, 733 b 20 @ 1.
R TR 45 C R IR 4 min,10 °C /min 5 &
150°C , 4 #r 5 WA FHR 2 250 °CHR-FF 3 min, <
A DU AT IR BE 150°C , B U5 L #E 230°C, it
HEYL 35 ~ 350, £ 1 280°C .

AR AR BT - €5 3% A Poloshell120 EC-C18
(30 mmx 75 mm,2.7 wm), £l %% DAD, Y K
360" nm, (a3 i 30°C, it 1.0 mL/min, #EAE
5L, M A K, B RN, FshH L
# 1

F1 BRRASTNKE FEHE 5]

il R/ min A/ % B/%

0 65 35

2 65 35

7 55 45

12 30 70
2 HERS5HW

B A B o AN [R] s [a] SRR ARG , 4% % PR A L
Yo R 2,
*2 AEBARZUHESENYELE wg-m?®
B/ L e RS . , S
d A IR R P TVOC HEE ZmE  PIfi s

1 0.0 146.6 14.7 73.3 325.6 64894.9 133.8 166.7 22.4 457
3 0.0 146.3 41.3 41.2 124.1 38822.9 127.7 316.7 111.6 186.2
6 0.0 86.4 321 69.2 138.3 50113.9 387.4 3679 0.0 162.8
9 0.0 295 11.0 253 32.1 26406.2 192.8 147.2 0.0 892
12 02 195 148 19.6 39.0 20832.2 204.6 162.0 10.9 116.1
15 06 00 06 124 125 1938121279 1185 0.0 392
30 46 155 155 155 4.6 66074 1054 1838 10.3 86.3
60 11.3 11.3 225 282 11.3 33857 989 3511 447 1333
90 0.0 11.0 647 647 11.0 3897.8 2141 7144 26.6 1325
180 105 105 21.1 31.6 0.0 33507.5160.5 19585 19.8 54.2
366 11.1 222 22.2 333 222 336.4 302.0 85029 131.2 179.4

M 2 i LA Y IR AR PR U R Y 15 d Y
ESGE/BUSLECY MLy 8 ON N CISEN: | B S N
{Ho Bl R B B P 2R ORI & AR D,


杨超


94 TR

2019 4F 45 47 ¥ 55 3 W1

FARE b BRI K A # /N, 28\ W2RTE
—AF AR A AR A R A — R TE L P D
) 8

1 R 2R 0 W 5 W ) A AR Ak . B /N
PS8 b b a1 Q¢ e b N o S L 8
HUEFESE 9 d BFHHUR 85— K 90% F1 80%,
L2 3 W EdE, 15 d J5 AR R IR E) 83% LA I
VOC # k& i AR 5 R i & ok iR 7
A G, 3K A2 DR oA b B A G 1 2L AR R A o st gl ol
T8 EREY AR, VOC ¥R B &
9 d /2t —KM 60%.

[ R )
8888

YR / (ug - m‘s)

o 3

50 00 150 200 250 360 3.‘50 460
ZAeia / d

e ST ST TRl iF SR )

P 1 R A RO o) 22 1

R3 BAREUE 15 dXEYIEEIE %
A ] / d EN o A THOE RZM. TVOC
15 / 100 96.0 83.0 92.6 70.1

ZE Bk, mr LK BN B A 7R e — A
W, AR A, A e R R e — R A T
TR AR IR R N A i 5 1

H 2% 2 F 1, NI Ok i 4R E— PRI
(AT, IS T ) 3 e B R AR AR A Y B P,
B & R, RN EUR AR K. O
PERWLZTE 15 d PIAEHE IS 80%, 7255 6 d 25—
KK 345,55 15 d 55— KA M, mife 15 d J5ik
BN, 55 366 d Y45 A i BI5E — K 51 4%, a0
Kl 2 Fis

R/ (ug * m™)
g

0 50 100 150 200 250 300350
EALAN VAN

o FE s o~ 3 PR ; TR

[#l 2 R e BERT A A5 L

TRAE TR 322l B B AN R U e 2 2H K, B
DR 2R R 28 BN 28 J £ A 22 B A AT 55
T ML, AR B RS AR O
2 A PO S SRR R MR 4 1 6 R R I JEUR
1 VOC M, % B 5 O 35 A R o e i 2
Yy, 3 FEURL S A MM B, DO B S ) Jo 32 2L
RURT i F2 TR SR it 22 SOl A LR 5136550 A
BEEIIRTERERV TN . SRk Z 0 T & AT
fkfE (R—O—R) Mook sli AL 547 2 LR (
—OH), B s MRS FEA HAE 1 , 53 5 A ) b ik B
FHEALTRIE I BRI, St £ 4 A L
SRR
3 #Hit

H AR BRI SRR IR B IR Y RO
AR BURN R R Y% &, 15 d 5 Ik B i/ ME,
15 d J5 K R Y FElR K 5 83% LA I, e J5 45 & e 2
FRPERMRA /K H I SR PR T ) 4 A — 4
AR, T ST O A BEIITEER 15 d s i
JI, 55 366 d HOFE AL F 55— KA 51 . Mk
R SRR R U 2 04 A M JEORL SR ik 22 T e A LA
ST HIBCE L R RE AR IR 2 R B S R 1Y
I R

ALY AU B IR A R ARBTG5
35, T FE XL, 75 —A4F I 18] YRR U 2284k, 5K
T B IC T B9 S PR D0 AT 22 57, (HRE S B S ik
FORHE Al P R rp AN A E Y ) e At 3
SEREE RS TR B, AL R AR S e 4
2SS S, TR I B A AR N PR, st 548
LA EARE A B

S % 3 ok

[11 HUK,FR . ENMRORERIRIR DT [3]. ET. 25
*},2011(8):15-17.
Tian Yong, Wei Jun. Study on emission characteristics of automotive
interiors[J]. Automobile Technology & Material2011(8):15-17.

[2] 22 SR AN TG YRERTSE [D]. dbat: bRt B TR,
2015.
Li Lan. Study on characteristics of air pollutants in passenger
vehicles [D].Beijing: Beijing University of Technology, 2015.

[31 OGRS . A RR — SR T BT A PRI R R
TV R R A O] 20971k, 2011, 39(2):265-268.
Xie Chengping, Li Yong, Lan Minjian. Analysis of volatile organic
compounds released from automobile sofa by thermal desorption-

gas chromatography-mass spectrometry [J]. Analytical chemistry,
2011,39(2):265-268.


杨超


L r A IR IR MR FE R AT WL ) 31 95

(4]

[l

(6]

[7]

(8]

(9]

[10]

BN XVHE R, TR, A IR N AR U B R R AT L)
GC-MS Wz F43#T [J]. BtRl2: 545K, 2010, 33(12):149-152.
He Xiaofeng, Liu Yanlin, Wang Guixia, et al. Determination and
analysis of volatile organic compounds in automobile interior
decoration material by GC-MS [J]. Environmental Science and
Technology,2010,33(12):149-152.

T, XS SRR, A5 T N TR A R R R R Y

B B/ ASORE S — TS R D E (9] 43 A a2 4, 2008,

27(8):874-877.

Wau Jieshan, Liu Chonghua, Zhang Xiaoli, et al. Thermal desorption
/ gas chromatography-mass spectrometry determination of volatile

benzene compounds in automotive interior decoration materials [J].

Journal of Analytical testing,2008,27 (8):874-877.

S RS, BN AR VR RHE A A AL R S

% — B E [3]. 2 Hriit#4c, 2008, 27(7):705-708.

Wu Huigin, Zhu Zhixin, Huang Xiaolan, et al. Determination of

volatile organic compounds in automotive decoration materials by

gas chromatography-mass spectrometry[J]. Journal of Analytical
testing, 2008, 27(7):705-708.

REFE . REBRL IR DR AA YL I E 77k AT [J].

B Tl , 2015(2):42-46.

Zhu Xuerong. Comparison and study on determination_of volatile

organic compounds in polyurethane foam[J]. Polyurethane Industry,

2015(2):42-46.

B, B i A 2R W, AR SOIROR A 12 E T R A

PR b B FRE L 2 R DB (3] AR A 56 c AaE g T, 2016,
52(10):1194-1 196.
Zhao long, Zhong Ruihua, Li Tengfeng, et al. Determination of
formaldehyde, acetaldehyde and acetone in automotive interior by
HPLC[J]. Physical and Chemical examination:chemical Division,
2016,52 (10):1194-1 196.

SV . P N RRRAT A R P S T s vk ST (3. T
ABHE , 2008(3):196-196.

Wu Jieshan. Study on the testing method of aldehydes in
automotive interior decoration material[J]. Guangdong Science and
Technology, 2008 (3):196-196.

FE EULEY X VRIE NI X IR R VOC & itk 4y
BRI (3] VAR T A 5408, 2012(12):12-17.

Wang Liang, Huang Jiangling, Liu Dandan. Sampling method for
VOC content analysis of automotive interior parts and materials [J].
Automotive Technology and Materials, 2012 (12):12-17.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

NI, WA, W 4l . R AREAR RN R 4 A & 34 vOC
KA [3]. VR, 2014(6):16-18.

Sun Chengwu, Chen Linping, Cao Weifu. VOC Test of automotive
interior trim paers using sampling bags method and result
analysis[J]. Automobile Parts,2014(6):16-18.

BIR = REENANERY (VOC) iy [J]. FREEH AR,
2010,29(4):40-43.

Xia Qingyun. Detection of volatile organic compounds (VOC) in
vehicles [J]. Environmental Technology, 2010,29(4):40-43.
Evelyn Lofquist. Using gas chromatography to investigate the
cause of malodors in molded polymers:a case study[D]. Partial
Fulfillment: University of Tennessee at Chattanooga, 2012.

SRAE, PR DT RGN R AR SR D 5T 3] BRBE R,
2011(6):12-15.

Zhang Hua, Chen Zhiyong. Study on aging test of automotive
interior decoration material[J]. Environmental Technology, 2011
(6):12-15.

RPN, T, X SRETRILIR VOC 420k sz m B 5%
M [9]. B 4E Tl ,2017,32(1):43-46.

Xu Pingping, Zhou Qing, Liu Hai Rong. Analysis of the factors
affecting the VOC in polyurethane foam with tedlar bag method[J].
Polyurethane Industry,2017,32 (1):43-46.

GBI, PN, TET, AR YRR TR AR IR R R Ut
[T} R AE Tk, 2014(2):5-9.

Li zZhifeng, Sun Jun, Yu Shanping, et al. The development of
soft polyurethane foam used for automobile seat[J]. Polyurethane
Industry, 2014(2):5-9.

o, ek AR E R IR R SRR A0 VOC (b i ik
[9]. TS 4 AR, 2017(21):138-140.

Hou Hui, Sheng Xianzhi, Niu Yanlei, et al. Optimization methods
of polyurethane foam VOC about automobile seat[J]. Practical
Automotive Technology,2017 (21):138-140.

Chien Y C.Variations in amounts and potential sources of
volatile organic chemicals in new cars.[J]. Science of the Total
Environment, 2007, 382(2):228-239.

Wypych, George. Handbook of odors in plastic materials[M].
Canada: ChemTec Publishing, 2013,60-90.
ZEEIE, B RIEAR, A IR ERREIR VOC FERORIEAY S50
5% [3]. RABE T, 2017, 32(5):22-25.

Li Yanfeng, Wang Yu, Xu Yuanlin, et al. Study on the main source
of foam VOC for automobile seat [J]. Polyurethane Industry,
2017,32(5):22-25.

A Tl 7= B
TS AN P sl A A ABABAS T4 Sl B A , T SCHB s A M 9 o e 2 T 2 o AS AR A ] (TR e
B ) Sy b RS A AR AT L =BT B (ILRAR BB APRIIESERT ) F2o, 25t et o LR A B g i, A FIfE— 5 B
R4k www.epal973.com , A TR ZAEALATHUA AL AN SAERS FIZLREAL 55 o 351 KA ACA TS Rk , Bk f s
ANELEA NIKAZAZR, By 1520 A TIER BG-GB ST SR RIRCR]

(ZAzRH A& EA)


杨超




