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Odour traceability analysis of a woolen carpet

LIU Shihua' ™ PEI Yipu' LU Tianxu' GUAN Hongyan' HAN Wei'

CAI Hanmei' TIAN Feifei* ZHOU Yuxin®
(1. China Testing & Certification International Group Co., Ltd., Beijing, 100024, China; 2. Shimadzu Global COE for
Application & Technical Development, Beijing, 100020, China; 3. Tianjin College, University of Science &
Technology Beijing, Tianjin, 301830 , China)

Abstract In this paper, the odour intensity of a wool carpet and its raw materials was tested, and it
was found that the odour intensity of carpet glue and yarn contributed the most. Qualitative and
quantitative analysis of total volatile organic compounds was carried out on the finished carpet and
its raw materials by thermal desorption gas chromatography-mass spectrometry, and then the odour
activity value was calculated based on the odour threshold of the released substances. Substances
contributing to the overall odour of finished carpets include nonanal, octanal, dodecanoic acid,
decanal, myristic acid, hexanal, pentadecanoic acid, and butyl acetate. Among them, nonanal,
decanal, and hexanal are primarily derived from aldehyde monomer residues during carpet glue
synthesis. Butyl acetate is used as a solvent for carpet glue. Dodecanoic acid, myristic acid, and
pentadecanoic acid originate from ingredients such as organophosphorus pesticides used to
mothproof the yarn. The yarn material itself has strong adsorption, absorbing aldehyde pollutants in
the environment, resulting in some of the aldehydes in the finished carpet coming from the yarn.

Using the total odour activity value method, the odour contribution rate order of raw material
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pollutants is: carpet glue > yarn > white cloth > mesh cloth > green cloth. The main source of odour
pollutants is carpet glue, accounting for about 70% of all pollutants.

Keywords a wool carpet and its raw materials, odour intensity, odour activity.
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1 SEIRER4Y (Experimental section)
L1 AR AR 2%

LB FBBEM R (B 5, M, A, WER).

AR - TR FH Y GCMS-QP2020( it 5 A 3% i FL S I B, H AR 5 A 7 (A3l 4 DB-5 MS B4I4EH: (30 mx
0.25 mmx0.25 pm) ; FAMENAX: 3¢ [E CDS Analytical 24 7 ; W Hff 4 Tenax TA 60-80 mesh, #UE} 200 mg, 5% & Camsco 2
il HEEMIRAR: 60 L, ZR5E F-MbL B & BRA 7l i R ACRAERS : I T R4 3 AR B IE Be bl 1 %2 4 5 A B Rl 24 A
GO AR SRR BEL: T8 olfasense /A H].
1.2 XE T4

SIS iR 20 TR, A3 L 30:1; G FHERR F: WIIRIRE 50 °C, fR4F 5 min; FELL 5 °C-min™ £
I F 250 °C, PRFF 5 ming FEAE R EE: 300 °C; 20 AR

JEiE S ELYE, FEIRERLN 70 eV; B TR : 230 °C; B HRJE: 300 °C; RHEF 3 SCAN &8 #7730, FiEH
T35 B (40—350) m/z.

RO BRI 38 4% 1 A AT TLEE : 280 °C 5 MR MR E] 2 10 min; ¥ BT IR: 320 °C; ¥ BHIEIR: -15 °C; B HZR IR 300 °C;
T S ARG : 60 mL-min™'; ¥ B [ 7 ; Tanax-TA.

JR IR SIS A 42 Lomin™
1.3 W il A Ak B R 3 43 #r T 9

AR $4 FEFRHE T/CBMF118.1-2021 CEEA 7= i AR PEAN J5 2 26 1 3840 AR BE LRSI IR 1] )1 ol s
PR 0.4 m?m > Y AR R A5 45 SRR RLRURE B B SRS 5 A, SE RIS 10 L AR HUES4S T, FEA 8 L Johk
oS, AR, T 23 C B IRE TS 24 h 5B S W3 2 g A8 b, I8 1o R G SR R 3L
AR TER . SBRIR B (O : Fem SRR MY IR 58 il R ZUFR 5 1 240 #4518 T/CBMF 118.1-2021 H 3483k AT I <
WA B A A A IR 1.

R 1R EFRAN L
Table 1 Description of odour intensity grade
S 0% 1% 24 3% 4% 54 6%
AR Tk Ak 55 EE H . i |3 g Wi, ANEe 2
TE: PHEORN TSR Z R R

FERAEAHAL G (VOCs) I #2870 0.4 mPm™ [ 7K B3R il 2 0 BE B B JEURA RHARE 70 A 10 L AS IR 2 <
b, FEA AR 8 LR R M UARBE U, T 23 “C fEE il BN % M 24 h J5 /] TENEX-TA W FRH45 R 48 LA v Y
AURBEAS . K SRS A4 R A 3 e A - 3 T B X (TD-GC-MS) 2 M 175 e Wy 2 1 S e S

FORY) T o3BT - 5B A B A% A R T R A 75 e B UK B2 {F, Odour Activity Value, K OAV, i
i OAV B I/INf & BOR M) BT, OAV=1 HYW) 5k 32 AR W) 5. %) 2% JSURA R AR I Ay St 2R B0k ) o 0 AR T 82
{E(SOAV), il i HLHELAS I AR SOAV L #EAT R STHk 7347

2 %R 517 (Results and discussion)
2.1 MR A B A5 TR A R SR R

S B 5 TR R FE U 625 5 T2 2. X146 TR ) SR FE 3 L3061 B 108, 4% JSTRE 10 - 9
KN (B ) hy M BE e > 20 2 > 5 A7 > AT > 1 A7 MBI 2D 42 19 SR o 32 DUk e K.
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Table 2 Odour intensity results of a carpet and its raw materials

B Mg ek Mo BERE Fifi £t Sk
ovgk 3.0 2.5 4.0 1.0 2.0 L5

2.2 HOHE AR BBk Y O A

Xof M BE A% i VOCs ¥R BE MR 25 R E AT /0 #T, 45 A A 5L 50 = K3 T/CBMF118.3-2021 (1 7= i SR B 7 ik 58
3 R4y SR B SAR BE ) a4 1 e 0 SRR BRI, F ] OAV=1b 27 M BE /SR BIE T 5345 5 — VOC YA IR BE
i, 45 R ILFE 3. 3Bad 3 3 nT LA ), X B Al A B IR S = EESTRkAE I A 5 (OAV {E>1.0) 4 T-HE . FRE . + b
Fif . ZEEE . T DUBERR . CUEE . T HBEER . LR TR oM B AL SR AR SR AT B VR A EUA I R (1.0>0AV {H>0.1) 5
2-THREEEE, IE TR, TN B

R 3 HEEAS VOCs e BE K SR IS FE 45 51

Table 3 VOCs concentration and odour activity results of a carpet

SR W (ugm) Rl SRR HERE (g ) el

TR 0.022 72371 2,6,10,14-PY H 3+ ik 0.028 0.0560
SEE 0.004 45637 2-HI3LA-75 ke 0.012 0.0240
TR 0.017 4.4587 BRE 0.006 0.0235
L 0.010 3.6605 (SRS 0.011 0.0213
kR 0.028 3.5099 AR HIR LR 0.006 0.0177
WA 0.011 2.8052 8-H L gkt 0.008 0.0164
LR 0.011 12776 2-LERIECBE 0.013 0.0162
LR T Mg 0.012 1.2001 5-H R 0.003 0.0063
2- TR 0.019 0.4775 +-puge 0.004 0.0008
IETHE 0.025 0.1592 LIS 0.003 0.0004
[ 0.125 0.1780 A 0.409 28.9966

I 0.031 0.0620

2.3 MBS IEUMR RS 32 S EORY) Br Hr

X LRSS SRR VOCs e B2 AEE R AE AT 20 A7, 255 A S0 2 M4 T/CBMF118.3-2021 CREBE 7™ il R 7 v
55 3 B R BT B (E )™ A5 G UK B, TS B VOC BRI BE(E, SR LR 4. 0 H7 45 S5l bt
BEX T MBS A ) 2 EE R T S OAV LRI R, e, 281 CE L QTR T M 2R IR T BRI, 22k h ks
R EEORY BT FRE .+ bR I T IUkRR . CmE. T IR, HAD 3 R R ST .

R4 BRI RRI I EEORY) T S OAV H

Table 4 The concentration and OAV value of main odorant released by each raw material of the carpet

BN R + kR ZEE + kR (=3 T HkERR PR TR

MR FR
OAV WE 0AV MWJE OAV WE oAV WE o0Av WE o0AV WE oAV WE oAV

23 0.016 5.022 0.004 4.831 0.009 2.61 0.012 4.761 0.034 4284 0.003 0.7 0.028 3.412 0.007 0.654

FA 0.006 1.945 ND — ND — 0.005 2.013 ND — ND — 0.004 0443 ND —
ki) 0.011 3.437 0.003 3.717 ND — 0.011 4379 0.005 0.658 ND — ND — ND —
LAl 0.013 42 ND — ND — 0.009 3.534 0.032 4.047 0.032 4.047 0.022 2.67 ND —

W 0.023 7.3 ND — ND — 0.009 3.532 ND — 0.031 7.844 ND — 1149 114
R

2.4 MFELFA R TVOC 1 SOAV 4 #r
LR A AT RHR AL Bk ) E B BR Y T OAV (T8 SOAV, MR 45 Bt & F AR Sk STk I O, 45 52 0
5. AT LUE H ARG FE(E (SOAV) Tk R HEF h . B I>20 28> 1 A > A S5 A1 . SR V5 G ) Y B R TR R
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Table 5 TVOC and SOAV results for each raw material

SRR TVOC/(mg'm™) SOAV SBRTTRRZR
2hEk 0.202 24.653 9%
SFif] 0.379 19.924 8%
LA 0.126 16.154 6%
BT} 0.247 17.477 7%

A 5.763 183.749 70%

3 %53 (Conclusion)

A SOOI AR R BT L AR (AT | B SR (R X — P 3 T B R L TR R A T ASBR TS Y i R A
XiF 5 AR 8 AR i B 235 SRR AT [ 6T L, 5 DA Rk 8 AR i B8 SR /IN U (e 5 ) Ay i 8 e > 2 2 > 2 A > 19 A > 1 A
R RN 202 ) SR 5 BTk B K.

SRTE AR LA A R, R B R R A TUERE I 0 A TR SR T iR R TIUkERR . O
B T HEERR . LR T R, Hih TR 2. O RO T B R & i B, B AR B LR T lRVE Mt
BRI . 242 B B DIREUN AR 4, i T Bf 1k R AREF A AE i Fir . A7 it B2 rhopl e, 85 & (8 F A PILE
R 2, XA A T BB T R . T B ER S Sy L LM AR B ELAE A I R B, IR T IR P 2SS
ey, S BB BT TP A2 — I AR IR T L.

SVRTE BB YR A3 AR SRR 2 HE P R MBI >2D 2> 1 A0 > A >4 A0 RIS e i E 2R R R, 29
di A 15 9 70%.
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