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Traceability and emission characteristics analysis of VOCs from typical plates in customized furniture. TIAN Jiao'? QIN
Ye-xia?, YANG Shuai-jun', Lii Ye-tong', HUANG Hao-min'?, YE Dai-qil"2 (1.School of Environment and Energy, South China
University of Technology, Guangzhou 510006, China; 2.National Engineering Laboratory for Volatile Organic Compounds Pollution
Control Technology and Equipment, Guangzhou 510006, China). China Environmental Science, 2022,42(7): 3058~3067

Abstract: The composition, concentration and emission law of VOCs from five typical customized furniture plates were explored by
using a 1m® small environmental chamber under certain conditions. The results showed that 54 target compounds were identified
from the five plates, and the main components were OVOCs and alkanes, accounted for 71.37%~85.77% and 11.79%~24.84%,
respectively. The TVOCs concentration of different plates were quite different. The TVOCs concentration of veneer -medium density
fiberboard(MDF) was as high as 836.49ug/m’, which was much higher than other boards, while it was the lowest in solid wood
ecological board, which was the most environmentally friendly. The emission concentrations of VOCs from five kinds of boards
were measured hourly. It was found that the relative emission concentrations of formaldehyde were as follows: veneer MDF >
moisture-proof board > veneer particle board > solid wood ecological board > PVC blister board; the emission concentration of
TVOCs (except formaldehyde) was as follows: veneer particle board > veneer MDF > PVC blister board > moisture-proof board >
solid wood ecological board. In these five plates, formaldehyde, n-hexane and ethyl acetate were the main substances, and the
concentration contribution of formaldehyde accounts for 40.44%~82.59% of TVOC. At the same time, based on VOCs emission
characteristics from five kinds of plates, the traceability analysis of various compounds is helpful for the source control of VOCs
pollution.
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Table 1 The basic information of test furniture plates

WM £ UURPS U T £ X Fi(m) JE FE (mm) Ko
R T AR AR SIURE AR 7B T = 2R S U 40, 0 T A Ul 0.5%0.5 18 2
T P 2T AR rhE AR T = 2R U U 4, A0 T A 0.5%0.5 18 2
97 1B ORI VU JE 3 T 4R 0.5%0.5 18 2
PVC TR ¥R B AR VU J&) 2R G LA M A% 0.5%0.5 18 2
SEARESR E25T 7B T = 2R S U 06, I T A U 0.5%0.5 18 2
1.2 W5 Wy AT BRI R S, AR = N A R
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Fig.1 Structural diagram of environment cabin

%2 HPLC. TD #1 GCMS RGRIIRIESH
Table 2 Operating conditions of HPLC. TD and GC/MS

system
ZH %M
O w2 4 3% A (HPLC)
Al A I R 40°C
R 1.0mL/min
s ZEFIK
[ 60% Z.5(20min)—100% £ fi&(10min)—
VRS 60% Z.Jff(2min)—60% Z. /it (8min)
Ny C18 {4 i4E:(4.60mm,250mm,5.0um)
WK 360nm
HERE A 20uL
QB (TD)
Y 250°C
I3t B2k P 300°C
JENE YR 2.0mL/min
e B 2 A B ] 30mL/min,12min
Fl i 1 250°C
[ s -3C
OGCMS #4¢
#HA He
HEFE R 260°C
R 12.0mL/min
NS Rix-1 {4i%4%:(0.25mm,60m, 1 um)
LNy SN 1.50mL/min
P 35°C(5min)—6"C/min (260°C)—
R 260°C(1min)
& TR 200°C
oINS 0.85V
KHTT Scan
1) B (sec) 0.3

ZIRFRHE HI 683-20141) FIEERALAT ] EM-
500 B A AATE R AFE 25 RN E B A AT B 2 7))
I DNPH RAEE (T I I S 56 28 476 B 2 7)), LA
H 500mL/min SKE 1OL, 20 H7 4 FH i RO AH (43543
(HA B A S LC20AT), A 13 Fhiis itk
B WIRRUERAAR (g 2 3 S0 R I 3 A BR 2 v )Xt
FE S HEAT 52 0 52 = AT

ZIRFRUE HI 734-20142% vOCs (14 H1 %) SRAt:
i ] EM-500 B FEANMA TR FESS A2 1 ANER4R
W B (32 B Camsco A ), LAY & 250mL/min KAf
SLW 3 #T ) Turbo Matrix TD #lit B (3 [H
Perkin Elmer 723 #])A1 GCMS S AH (438 — i it 5 FH A
(HA KA =, 885 QP2010Ultra), 453 5t FH I
W2 LR AT R A F I 24 RS R UED)
R 35 FlR A R AEY) IO T 2 1, T MR E 1 b
HEY T2 AN VOCs H H 2R b4k 8 . HPLC. TD
1 GCMS RGN HRAESAT IR 2.
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Table 3 List of 53 target compounds

] Yrkh R LGB CAS & ¥ RV S
1 Ik Jela 78-78-4 (CH3),CHCH,CH; I 25, BRI R 48 1 A
2 IE ke Feke 109-66-0 CsHip AR T HR I T TR 4 3 o
3 2- R IR P 107-83-5 C>HsCH(CH;)C,Hs of R R e
4 3- 3 R P 96-14-0 CH;CH(CH;)(CH, )>CHy OPHRIE KGR IR B Je JoA e
5 1E Ok P 110-54-3 CeHia G HE, A RIS E
6 LR Nk P 96-37-7 CH;CsHy XTHRHE R RSN IR A o e
7 BZNRY P 110-82-7 CeHin ARG, T IR R P A 40 3 1
8 2-FBE U Le)a 31394-54-4 (CH3)>,CH(CH,);CH; SPHRI B2y ORGSR b £ ol 1
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9 -k Liks 589-34—4 CHsCH(CH;)CsHy AICEEXTARME B2k KRS e JokAr sl cd e F
10 IE B P 142-82-5 C7Hi6 AICRE, A ORIEAE FE R
11 IR O P 108-87-2 CH;CH(CH,)s fIGRE A RRIEAE F A
12 3-HEL B ) 589-34-4 C,HsCH(CH;)C;H; T R JoRA sk
13 -y Liks 112-40-3 CioHae IGEE 6 B A E
14 2,2,4,6,6— T A HEPifi P 13475-82-6 CioHas X AR A P RRRIE A
15 =k ) 629-50-5 CisHas B R E
16 e Liks 629-59-4 CiaHso IGEE 6 B A E
17 WAV P 544-76-3 CieHas NPHRERE R JR AL PR A s i
18 ki Liks 629-78-7 Ci7H36 SR R E
19 FH [ 50-00-0 HCHO 1 B, Bk R s
20 LI [ 75-07-0 CH;CHO 2 KUY IR B K PR E AT vk
21 I 2N 110-62-3 C4HoCHO ICEE, AT AR B L PR T ASE A oRIE F
22 &Y 2N 66-25-1 CsH;;CHO AIGCEE AT R o RS LR L PR A e
23 Bk [ 117-71-7 C¢H,;;CHO AICEE XTI KGRSO 1 PR T A vk
24 W [ 124-13-0 C;H,5CHO G EE X IPIRIE . AR R S sl bk
25 T [ 124-19-6 CgH,,CHO o HR AT 0 A
26 5 [ 112-31-2 CyHyCHO IR A A E
27 P [ 112-54-9 C11Hx;CHO AR IPHE R G0 S JRAT AR
28 = [ 10486-19-8 C2HpsCHO T HRIE P R kA A
29 (A3 2N 629-80-1 CysH;,CHO o HELHRG I T R 5 AT A A
30 oK [ 100-52-7 CeHsCHO A2, %o I I 38 280 M ) S A
31 ES ¥ 71-43-2 CeHs 1 0,5 R RIS e
o 3 KB B KRG R R 4 R i 2 R
32 FR ¥ 108-88-3 C6HsCH;
A
33 LK DR 100-41-4 C¢HsCH,CH; 2B BN R R IR e
34 X R D5 106-42-3 (CH5),CeH,4 IR O HR B P A ) 81
35 A 2K FiE R 95-47-6 (CH;3)2CeHy4 IR O HR B P A ) 81
36 Jit) 2R D5 108-38-3 (CH5),CeH,4 IR O HR B P A ) 81
37 LB [EEN 64-17-5 CH;CH,OH BRI, 0 PR A 22 R Gl 37
38 SRR [EEN 67-63-0 (CH;),CHOH 3 REUEY TR IRE R R R
39 2- LT [N 78-83-1 CH;CH(CH;)CH,OH  fIREE XPREME . IPURE | HER 2 JIRAT i 2 1 ) vk
40 ET fik 71-36-3 CH;(CH,);0H ARFE TR S WA R
41 IECUEE [EEN 111-27-3 CH;3(CH,)sOH A% 2, X AR R B DA il
42 2-Z O [EEN 68526-83-0 C4HyCH(C,Hs)CH,OH g IR A SR 2R
43 AHEE R4z 74-87-3 CH;Cl 3 KB AR I R G R A
44 TR R 78-83-2 CICH,CI 2A ZEEY, X PR P 2RI R G SRR
45 =SB v 67-66-3 CHCl; 2B R PRI R GO BRI A
46 AT [ES 67-64-1 CH3;COCH; T R A 2R G RRIEEAE
47 FH 2 2, 3 7] [{iES 78-93-3 CH3;COCH,CH; MCEE TR By ML RIS AT 8
48 FH 5 B Fi s 110-93-0 (CH3),CCH(CH,),COCH;  JGHEE XV AGIE « WPIRGE 1 Jbk S HIR i 45 e
49 LI TG EEN 79-20-9 CH;COOCH; o NAAAT BRI 841
50 LR LT JiFES 110-54-3 CH;COOCH,CH; MCEE TR Bh o WA AR
51 LR T B JiFES 123-86-4 CH;COO(CH,);CH3 FEMEI N R B b A e
52 a —JRM Jiska 80-56-8 CioHie HPHRIE « ek b LRI PR T8 ) S E
53 d-Frig g 5989-27-5 CioHie ToiE, A PUER
54 L balird 64-19-7 CH;COOH AREF O HRAE & RPN A
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