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Review of Odor Source and Controlling Technology for Furniture
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Abstract: With customized furniture being popular, the odor released from furniture gets more and more

attentions by consumers. In this paper, the recent research are summarized for odor in wood furniture,

including the sources, influencing factors, test methods, and controlling technologies. Suggestions for

future research on controlling odor are presented.

Key words: furniture; wooden materials; odor; volatile organic compounds (VOC)

M H AR MR BOR TR, R E KR
B T RERARB MR, HAEAATE 0
SR EEE N . IR A IR, LRI R
IR 1] 78 1T 3 ) 7% 7 BRI RE ) 2R Al B ik
1% SRS AL E RN 57, AP 1S
TR N E, H— A R At HE
SURIEMAGE, BAKHAD ™ iR, g A 5
FEMBVRF L, 0 508 = A B AR .

BT, BEMNRFFEMEARKIE.
Wi BRI 2R« AR g ik DA R A ) B S5 T T BEAT 20 4T
NIEW SIS 9 E R KRR A DA
i R 22 4 1 2 A AR R AR A

Weks BT 2017-09-29; & HHI: 2018-03-22
FETH: “+=H" EAFIRIR] “ARM T BEREFE S A 77 e 4

PRI R “ARBRRE B BR 2 At g A I 5 VPN SR B IT”

(2016YFDO0600706)
EFRAN: A (1987—), 5, HEMBHGEARS AL ST B H 5T

Z3 =
JUH

134-

1 SIRASRIE R &M E &
1.1 SWRIRIE

ARFEBAFEIAFAGKRAR A, LTS
PR AR SRR RMA S RERE.
FRFEET SRR B4 IR LA S A R
FPAEREREEIY) (VOC), WIlE. BE. i, fE.
LSS N A D WY 77/ T

D KMA G

WEAM B H R, ETARMBTE S %L
VESHEZYD, 0 b R T RIAR S & 20%~25%
(R R i, B SR ZI ARG s AAAR AL
B L) AR BRI 0.1%~0.7%- Zi5HE A
WHEIE, WREE A T KRR E R i,
ARHATEE MR  AM I RIR Tk — A 25t
Nk P=A a5, R a] LLE SR, il R AR S
R A0S R B D R R A, VR . AR,

(BT SEARHE, FlanAEM BT AR EA . P



B32E HIW
Vol. 32 No.3

Rt Toll
CHINA WOOD INDUSTRY

201845 H
May 2018

FETDFAR, FH®REARSE, FEHERE, 28K
PR ERR: NUTEBURS, RS HRERE, BK
ISR ARG 5, &R R SO . ks, 1E
KM g WA ST T, BTSSR
FE . WAEPICL RO SE IR 2, AR oy P,
SrpE i AR SR . XN RAR AT RE S BIR
TH B A R

2) RIFRMM

WAL, JKPES UV SRBHEA T RE R TH B B )
JEVN TG RR IR 7, fRR IR, A
HREBAVERE, AR, —HE, 2RL
B PRCOESE, BA RPN . R4 =
B 2-SF MR 25800, PR IE AL E b 1) T R
FUHEE, RAMGCEER TR, KPR R
[ 2- (2- T8 Fk- 28 FE- 21 Ml 1- T A IE-2-THH &
fig, AEAEREREFR 1-H 5852 i OEEM C2-
BEEIRE, HEAT AR (R, %285k B S B
Vi) S K R P v TV 2

3) A

PR B RIS, Tt e Bl N 7%~12%
Forp R 58 4 OB IR B B R T E S A, R TE R
23 A i R v AR 1 R R At AR R e B
A, Bl IR 2 72 AR AR, R IE T IR B
Hh SR [ Ak PR B AR A R Y SR PR A SR 5 AR )
PIARIBE G B, BT AW R AR, e
RHL e 21 (1 e ke,

4) TR R

RAK B RR M — MR R & M PVC #HEEEL
BEMRARIRTET,  EARXT NEAR 1 VOC REGE 213 4]
ER, WA HE SHaRi—L% VOC, TEM
W VOC RIS N, i kin &,

PVC 2 H 50 £ I 54k 545 T RS 1) AR B8 12 vy 5
Y); PVC #iEELL PVC WIE N FEFRL, AT &
PRl o). SEEHSE, ORI VOC EEA,
FEARR WL T BeFIAR K — R — g, BAH
WAEN, PVC BRMERZ R RS BMA L. =&
HHGE AN = LI R, R R A g,

MR EONAC. RNt PR ger =
BRI, ARAK AT R k. AL
SN BLR TG EDRIRENR, SRR . 0= I4ume

ANAG, TEMGTHEIN 752 R, ThRgCR &t
WU, 1= REIRHAGR B = R F U AR,
AR — E B VOC Sk, M= 0%

5) Hihk

SETHZE A R R, AR B E IR,
SRIM B TR A — LSk . PVC B0 462 % AR
H & —25 VOC 4y, It H 5o fimr= <
bR Ak, PVC SRAPUSREATE I, o ML
S EETR )0 55 B AR R, 2= RSk

6) AN

A e L AR A LE AL 77 T BN 1%~5% (1B
KT BRI G H OIS, XA AR
AR, 0T S AR R E . A B K
PR R B R R S B SR, AR R 25
Jo I A e A R A A SRR R ) UK
2R, BRI A Z RN . EUK S
U4, 2 75 o (B R 6 B W e S AL &5, FEAF TR
SRR R Ak,

7) A% R

AR T BB Z LR AE, T DL P — i
AEMRN RIS IR Rk, AR, g74 %
Sk, TR S AR T R B2 S

8) HAth#Akl

B BIRAPRLAN, SH IR 2 i H AR Bh A AL
WMHATHIZE Gob. B B SE4IR 2 UL
B GREED, BN T REAmERE . JRE. H
AR TERSE, HAERBEES%: TR
MORERRIR (B, fERRES RN TR,
SRR R s T T LB R ) R A HLRE
AbE GEWAD, InFAGEFE A 16 A LR B A4
B RO ERA k.
1.2 SRRAIEZM R &R

ARG E AR SRR T 5 A P AR 4
W E BRI, EZEE . MRE. S50
B GRS R R I

1) A Fh

AN TE B i AR B B 1 Rl SR S A R R
M, HAERIRAFE. —Bkd, AMRYEE
B R RS R L . R A IR 2 15 48 TR
I 2%~5%0 KT [F—BFl, OoM R iR & B

-35-



w32k HIM
Vol. 32 No.3

Rt Toll.
CHINA WOOD INDUSTRY

201845 H
May 2018

s AR, MM E TR, Gl R RIRA G, M
MR R 16 5, RISk B EL .

2) AL

ROMA 45 4] A2 52 M A X 5 B R Ok ) 3 R
R —o JEFERUK UL R R 2 808 IO 1 S
AR,

3) MEE

T BE Fe s SR sy T ORI EE R R, T+
fe it B2 I VOC AU 7 1 I8k, 8RB K
BT i B ST DI e v A i A4k vh VOC R
B, SRR A S AR IR . MRSl iR 2
FARHA 153 UL S HARA BT B B fife, b 4 4k 2 A
R N OB 27 A LR, R R A R
BT AR, B RN, BRI A2 BRI |
TR AN A kT,

4) X

IRARAHE B A B K2, Ko FReE N
T A FLER 1K VOC 53 F 5 G AR M IWE ris [
I, KRR VOC S5+ SREFEBE K 20 4 Bm R
RN A o IK AR A 0 286 771 1) B A ik B A i
A USRI, SRR RHE R, AR AR
ARSI (EAXNEEL KR, HTKST
TEA T KL T B BE RSN, BEdS VOC Sk 7+
BBEAR IR, Ak S R,

5) FAERIHE

TEB G, R EPREIRE) VOC AR
BOK, ARBOREL; AR GE, oSS
H) VOC AUk, KRB B SRt 2 T R

6) JLHi

AL R AR = A A, S RO
fift o FLrPOR BT E X SR AMDGRBUR, SR MR
fild, PRI Wy, 2. RREEMIRR, MR ERR,
UeAk, MR A S IIE R R, ATk AR
AR, BB SRR,

) AR

FEIE Y R 18 B DA S IR T, KM 5
Vi B UL BRI, AR, AR A
LA TR ZEERR RS g, B R,
TE 38 SR AU A AT 32 B U SR/ o

“d

x|

136-

2 REREIREN T ERIERIR A
2.1 AUMRASIN T R

HAT, ARSI 775 32 A 56 3 AT
RSB Rl SR AR 792 AR R LA R
PERIAR AR SR, (HAEAAE— 2 IR BR .

D FMPEE

RURRGEE, 2 A [ A Ah B2 DA SRS
JiF. AN CERMHERS. gigl. T, K
WA 2 U, R 1A SARAE, Wy 4TIk GB
18401-2010 (EZK G147 kAR 2 R ARMIE) 5.
15 117 A0 T 5% T A SR R R A I AR 7

HIERET 1972 SEH AWMU GRS 115D
I, KRR AL IE — B AR A 2%, 7EfE
SETRE N ACE — B ], @ik IR BE 1R S
BT (R 1o EYILUTILRI A E bR,
AR EEMR . AR IR S R R AT SR
), FHHBUZRAE, WHEN G R P

1 SHREFRAI

Tab.1 Grade of odor determination

E% ik
1 BOA 51 NER AR
2 AR, EASAER
3 BB AR, EAS AR
4
5

SREURT B IRA AR
FEH SR EL I PRk

WEL DL ¥ BB L RORT A i () SRR HEAT IR 31, (H2
PRI N B3 Bl BE SR . A N A
PRI IERER AR . BARAE T DA RN DR 25 A 56 25

SRR, NAE RGNS,
ANREA WL EREE, AN RE AR WO 5 U 3 S B A R
AR AR, IR BRSNS RS AT X

2) BN L

eI RN AR AR ) VOC ST E
M. EEar. BiTEA -S4, o HY
571-2010 (A BEFRE7 R ZR N i fe H ol
i)« GB 18883-2002 (ZE WS EIRME) &, #B
72 I FH AN 2 0 ) BT A 5T o B Y A
VOC, {HEA R SREL AT FIW 5 PR E

H AT AT T VOC SR SR B PPN V2 4
T2 AR R - TS AR T SRR



B32E HIW
Vol. 32 No.3

Rt Toll
CHINA WOOD INDUSTRY

201845 H
May 2018

T -SAH AR - S B E H iR BB
B, ARAESAE UG- TR A B A A H B B 1] DA
S VB JE 58 CEAN AR 2, Ttk e mill
SEVIFR, EARREIRAI AR, ik, @HE RS G-
JR s SR, RN R A, R XA
PR RO A 5 DA R SRR A AT A Y

HPEHAR R RAMAEEE, HEFEE
A AL BRI RIE 5B R AR, Rt
PrAEs . WESFESESMESIE G, BREE
SEFEMEASEEBTERFENMELR, BRI
T IA B R AT B b H R 212,

BMVEANEXS VOC SRR A0 B L 350 R
A, (EXT R Sk DL K 2 PSR SR VR F P A R
mR, RBIBCRRZE. RN, AR, S
- VOC YRS s RN, A2 Sk Sk 2
B, oAb, BOMPPA 5 AN 5 DX A 5 A4 RS sk
NOCRPET BB
2.2 EAMHKA L TFIFE P

H AT 4 7 #5520 BRI 3 5 BRI 5 )
VOC BB A WREAT VRN, 5 45 1 [ e 5
i BEVPAN 2R 14 AgBB. 252 = NS AR S A
22> FiSIAQ. 132 55 B A 7 TAE# ICL LA A [ b
B Natureplus™,

1) f8E AgBB: HETINREMHRNE, Hile
T RS SRR R V. iR T
NG EMIE, 2% 1972 FEHAMAGR (C&RPTE
5 WK HEAT IR . VOC HE & iR 56 2 1]
KK FRUE DIN ISO 16000-9~11 34T, 3 HiHik 1 1#
FREe = ARG D IR, DL RCRFEFIRE f A7 i DL AR
B REA I 715

TEVHEFEP . JBTE 3 RE#T RIEREENL
Y (TVOC) HIE MRS E MR 7E 28 Ra
BT TVOC H5E LARCEE — ISR B IR, [
3G R ML &Y (SVOC) DL Bkt &
VBRI EE AN . REENRE T HIs 7S
WRPEAR, (H MR vk B AR IE b, MO s
Jita SRV o

2) 5% FiSIAQ: F T d 544 R H 4 I BE ik
BN CLARIREEY, KR4 8 ML M2, M3
=AEG. P HEYFRERE VOC. HlE. ALKk

BoEP T, AR BE LR 7, BLA
F2 MR b B 52 SR AL i 3R TR S A AR R
YR E BRI ABUR T 2 AU 15% 30% LA %
30% M H DL E =55,

3) FHEZ ICL: BRI &= N AH K [HME, %
fHR4E MM VOC BOTMG, ZFE VOC kLT
KT VOC AU AE — 1 ) i 75 EE A IS 8] o [R]—
I [R] P, 7= it D6 2500 2 SRR PR B R, 1T EL
A RE BB -

4) Natureplus: AR E 1Rk, HVFE
o7 TR R T WAL, 7E— B 5] PR A
P ARSR S, HIREENAET 3 He

BRI I, AR GRS T AR i) 2K B AR
SR AR R 2 EORH E R, R 52 B MK
BRI s, RE 2 AT N BT
2.3 SERIFEHIEAR

BT AR K EMEAR PRI S R %=, %2
F VAT AT 5 T AT SR o

1) KRB BRI o 7RI HUERI
S 530 o ASOA S R R B Ao, WD) B AR 82 G R 6
Fis AP S BB Z A, ik, ARHA
fen i T A5 77 LR A N R 2 S 5e v, RS
RIEND o

XU RE . R FIAA N 2%, B AR s
HRE, MEFAB M. AR mE T2
RAUFR RS, B> VOC SRIIF=4 . 5 i) £ DR
W I A ] R PR R & b, R IR R
77 =0, IGE M R, = R EUL
LM NI IR DURE S, el Ui 25 R I

2) NiEMA =i fE i . B IAER A, iR
e %, &Y RAMBEREEERAR, RIER
R 7R A A, 98D AR R i B FE i DA R HG At LA
O, (RN RE AR B R AR S AL

30 FEA At B R () SRR TS TR o o) 2% 11
BRAA 7= it R ARAIE 2 05 (1) 75 A2 1T, DR B8 XU AR A A
Y RIS PRI s il 8 1 2 1t T
K B 2855 T7 SRR TR

P AR T, b T B K, IRk
AFAET A NI, 8 el MO /K R B R A, AT HE B
R S

. 37 .



w32k HIM
Vol. 32 No.3

Rt Toll.
CHINA WOOD INDUSTRY

201845 H
May 2018

4) 77 A AL R BT . ERE AR
MR, BRRAMDCE RIS RN, PR
AR, AERRIRELZ AL, AT DUR] A B 4
BB TR R A

5) TR A RSB . S HAAT LR
R EEAL B T, naE e i R Bk A BEAT A B
sk AR s BRI AETE, R T KR
PRI, MR E VRt g 5 5 30 LRI GAT
MR T BT REAL e
TR, HAT AR TS N A R U AR

3 45iE

JUE [ N AMIF 78 38 B2 T 46 X AT R Ak
BHTWIFT, (BIBFEE— SR

1) AR SR R 55 HLEE 1 R 58 42 A
HH VOC SRR GRE. HEAEHS) A
S 2) RARFAME SN, R ER—RHE
MIEE; 3) fEHIER Z b TR, <
MR W BOARG Fr ot 4) BN MEAR K A RS
IR PR A AR A

KK T —BIRN RNV, PP 77 DA K
PR MIAE T, B T 3 A 72 Pase o H A 5 A4
BHOARE R, & 0T A B AR M ik e e 8
BT ER& T, U AT ERE S 5B AR
FEMEHEHIEAR, A AR E, DR
TR G, (R E AR R 4.

SEHk -

[11 Kim Y M, Harrad S, Harrison R M. Concentrations and sources of
VOCs in and public
Environmental Science & Technology, 2001, 35(6): 997-1004.

21 B, BRE, B8, & REARBIZE KGRI RIERD]. T E
NI, 2017, 24(3): 4-6.

[3] Filipy J, Rumburg B, Mount G, et al. Identification and quantification of

urban  domestic microenvironments[J].

volatile organic compounds from a dairy[J]. Atmospheric Environment,
2006, 40(8): 1480-1494.

[4] R BEHXESAM AR KESENLEL, 20013): 13-15.

[5] Jensen L K, Larsen A, Malhave L, et al. Health evaluation of volatile
organic compound (VOC) emissions from wood and wood-based
materials[J]. Archives of Environmental Health, 2001, 56(5): 419-432.

[6] JUIHE, A&, ARih A, 45, ORGSR A4 = T ZWHR[]. b
PEES, 2014, 40(15): 212-213.

[71 Denk P, Buettner A. Sensory characterization and identification of
odorous constituents in acrylic adhesives[J]. International Journal of
Adhesion & Adhesives, 2017, 78(7): 182-188.

138-

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Félix J S, Domefio C, Nerin C. Characterization of wood plastic
composites made from landfill-derived plastic and sawdust: Volatile
compounds and olfactometric analysis[J]. Waste Management, 2013,
33(3): 645-655.

FACRE. FREER 2 N RER VOC BETSGE M IR 78 [D]. M /R ARb
ALK, 2011

Jarnstrom H, Saarela K, Kalliokoski P, et al. Comparison of VOC and
ammonia emissions from individual PVC materials, adhesives and from
complete Environment International, 2008, 34(3):
420-427.

Tsai C J, Chen M L, Chang K F, et al. The pollution characteristics of

odor, volatile organochlorinated compounds and polycyclic aromatic

structures[J].

hydrocarbons emitted from plastic waste
Chemosphere, 2009, 74(8): 1104-1110.

Durrett L R. Determination of petroleum wax odor by gas
chromatography[J]. Analytical Chemistry, 1966, 38(6): 745-748.
Salthammer T, Fuhrmann F, Uhde E. Flame retardants in the indoor
Release of VOCs
halogenated degradation products) from polyurethane[J]. Indoor Air,
2010, 13(1): 49-52.

EEN, WARSE, KA ACQ AR 7 KB A EEARSA[I]. A
Tk, 2004, 18(4): 34-36.

GJIE, YT, WA, . AM P TE SR IIR SR R[T]. A
#1Talk, 2005, 19(6): 1-3.

R, PREKE. NEBUURIE B BRI FE[0]. o B ER, 2017,
24(3): 14-18.

Esteves B, Pereira H. Quality assessment of heat-treated wood by NIR
spectroscopy[J]. Holz als Roh- und Werkstoff, 2008, 66(5): 323-332.
Dunky M. Urea—formaldehyde (UF) adhesive resins for wood[J].
International Journal of Adhesion & Adhesives, 1998, 18(2): 95-107.
FENEE N AR PR R I A WL A AL B VAR A [D]. bk T
JTTEK2E, 2015.

Chirkova J, Andersone I, Irbe I, et al. Lignins as agents for
bio-protection of wood[J]. Holzforschung, 2011, 65(4): 497-502.

Salthammer T, Schwarz A, Fuhrmann F. Emission of reactive

recycling plants[J].

environment—Part  II: (triethylphosphate and

compounds from wood-based furniture

coatings[J]. Atmospheric Environment, 1999, 33(1): 75-84.

and secondary products

Herndndez J, Dorado A D, Lafuente J, et al. Characterization and
evaluation of poplar and pine wood in twin biotrickling filters treating a
of NH;, H,S, butyric
Environmental Progress & Sustainable Energy, 2017, 36(1): 171-179.
e, 5, RREEZ, SE OGN R IRIERIE B MARAEL]]. GeE
iR, 2009, 31(5): 47-48.

Brattoli M, Cisternino E, Dambruoso P R, et al. Gas chromatography

mixture acid, and ethylmercaptan[J].

analysis with olfactometric detection (GC-O) as a useful methodology
for chemical characterization of odorous compounds[J]. Sensor, 2013,
13(12): 16759-16800.

Daniel H, Joachim G. Characterization of smelling contamination of
textiles using a gradient microarray as an electronic nose[J]. Sensors &
Actuators B Chemical, 2008, 132(2): 644-649.

Wang Q, Shao Y, Cao T, et al. Identification of key odor compounds
from three kinds of wood species[C]. 2017 International conference on
Environmental Science and Sustainable Energy, ESSE139, Suzhou,
China, 2017.

W, R, W, 5 B N EMRHE R R ML S PRI

FREII R E[T]. M= Ilk, 2013, 40(2): 39-43.
(TERE & 3F)



