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Determination of TVOC emission behavior after combination of
various decorative materials
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Abstract In this paper, the total volatile organic compounds (TVOC) emission behavior after
multi-dimensional combinations of three representative high-risk materials of leather, paint and wood
veneer was studied by dynamic environment test chamber method, aiming at the current situation that
the indoor air quality does not meet the standard. The results showed that the TVOC emission of the
three selected single materials is paint, wood veneer and leather in descending order; the
concentration of TVOC increased after the combination of the two materials, but not always equal to
the summation of TVOC emission of two single materials; TVOC emission was inhibited after the
paint-leather combination and the leather-wood veneer combination, the inhibition rate gradually
decreased from 45% to 10% after the paint-leather combination, the inhibition rate basically
remained at about 20% after the leather-wood veneer combination. However, there is no inhibition of
TVOC emission after the paint-wood veneer combination; After the combination of the three
materials, the inhibition of TVOC emission continued to weaken, and the inhibition effect gradually

approached zero after 11th day.
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TVOC B B BN A S5 B W E IR —, WK R . BOLE ey . 585 R5 . HHLE . 1%,
P, fk . AR BRANAIRIL A, HAE = IR KN B S AT B AR, SR Y TVOC &0 Ak iE
RS [ R BE (405 . BRAT B4R GB 50325-2020¢ R AL 57 T RE 2= N IREE 15 YL 5 il AR o ) I GB/T 18883-2022( E N %A,
JE A RRE Y XA N TVOC Bl e b AT T B R0 -2,

WA, VF 25T 8 0 BT B — 4 v AR A TVOC B b AT TSR RS, 258 . STAt | i SO 45 A bF Rt
TVOC B & AR 5 0 5k . BRI AE LA R 72 o 22 B8 95 Ye M B O B0 S5 AN 8] 1 B8 o I 0 R S 2 Wk sl . R
PEURRE, SELEF) . ISR BN TVOC B HEATIR ST 0L ILAh, P L2 FZ R T 2 M TVOC B N & 514
FEH G, Q0B T BRR T IR R R B S v R AL A Y (VOCs) BLUE [ R, 2R 80 6 X A AR 5 A 5
FE PR HEE . TVOC Bl LA 5 e R . BT SRS AT 5T 500, (12, ZESERn (i I, i h R b & )
H—Fp@ SR, — B ST 2R BA RFEA R B bR, B aniiokl . b . BEAC, BRI AR B4R, eI
YR AR B8 A, 1t B AT T R A 2 SRR L& 5 15 YL W RO RO i g 4 /0

AR SR FH PRSI AR A 40 22 B b e 72 SE B v TVOC RSt B, M6 foff 301 0 2658 v 114 S SR M B
ARG K ARMETEAREETT TVOC BRI DLBFST, 18 7R 2 P28 B R R R & 15 Yo W B R, X6 33
AN E N R R A HE R L.

1 igﬁ%ﬁﬁ’(Experimental section)
1.1 MRS

VOCIREMrMEEW (A, WA, 2 W MW MW, Rk, ZRIF TR, E+—%,
1000 pg-mL"", GG AR FRARAERE T AT 55 ) B TC - MERA RS LS & VOC IR G R BV, T B (B 223 S Bl 4 IR
WA BRAN T ) B R B BT B Mk BE 24 10, 50, 100, 200, 400, 800 pg L™ (Y R SIFRUEVA W, 1R 14%4), 1.
1.2 UEREE

A 3 - S R . GCMS-QP2020( it A HL T 2% if L B UK ED), H A B HEA W] €434 : DB-5MS £ 4148 4
(30 mx0.25 mmx0.25 um) ; HA# W (L. 3& [E CDS Analytical 23 &) ; W fff & : Tenax TA 60-80mesh, 3 ¥} 200 mg, 35 [F
Camsco 2> 7; HE AL 60 L, 558 HALE B34 R 75

EI K ACRARRR (HL-2) : I T RF 22 AR BT Bk 17 %2 4 5 R BE Rl A0 5T BT
1.3 SR HT&AE

SM & ERE O R bR, A B 30:1; S A R R T M1 LR R E 50 °C, R EE S ming 7L
5 °C-min”' HEFFFE 250 °C, 4% 5 min; FERE DEE 300 C; 2 AX.

Fi S F ELIE, H B iR 70 eV B FIRIEE 230 °C; 3 R 300 °C; SRAE 20 SCAN &HHi =, B 4
JLH (40—350)m/z.

P AR A5 T IR BE 280 °C; AT E] 10 ming ¥ BF i IR 320 °C; W BIFIRIR-15 °C; 182k 55 300 °C; fft
WS AR 60 mL-min™'s ¥ BFWZ B 77 Tenax-TA.

FREE ARSI S5 1F FREEIRAE 25 FL 60 Ls IRFE (23+1) °C5 MIXFHR T (50+5) %; 25 K AC R (1.0£0.01) YK -h'; 28
AR (0.2+0.1)m-s™.
1.4 FERTALEE

WoRE: BRI 15 g Rk 5 3T 140 M 4 IR 20 cmx30 cm Y TG {0 - AR 3% 385 2 10, SRS B TR 23 °C . M AR B
50% A9 1E TR AE R IR BT P IR 24 h A 5 AU TETAR DA — R 5 A i 1 AR 18] 57 5 AR E 4 Bk 20 cm>30 em [ RRIIAE,
FHAR A e B 0 2 5 IR AR & BT, 76 23 °C SF 0T [ B S PR TR 7 d, 68175 e 7 bRk o 350 I8 S 1 Ak 3k 3P
A7 S5 A s B 85 DA — R S R A v ] o7 B AR IR 4 B 20 cmx30 om MU RRMNREE, TR IS 4 IS 3 3 35, 76 23 C 4%
PR B 4% 32 24 h /A,
1.5 STk

PRI AUk B R T AR 4 AR B BB AR H A T 00, A48l S B A A2 R TVOC Ry RE R 72,
HA T 1 PR,

F 1 MM RAE A B 2o A Uk

Table 1 Table of multiple combinations of three representative decoration materials

G A EiEEN i A iR
1 R B 4 ZondlG Terl-pe
2 R TREH 5 “nHE BEH- AR AR
3 R AR 6 ZoedlG TR A M TR
7 =JCHE B PL-ARAG THTAR
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SEG R 3 FPATRL, R 1 TR 7 RS R A O 3, e A TR 0 S A5 4k R B ik 7 Rl A o SRR AT
TVOC B M. 3% 7 Fhgl 4 7 2 ATAESS g 3 Fea—b k), 3 R oS A 1 M =JCH 4

(1)3 Bl —bp ke B o —Ahb (Rl 5L el L ARMITRTAR ) 23 B A SRS A 14775 e W B Asi 4L, [a] B 24h & T
LA TVOC ¥ JE, HE| TVOC BiiE THaE;

(2)3Fp —JCd A ¥ 3 e — R AL A T k- R B L R BRI TR TR - AR T AR A SRS i o, PIFR
A AL ST T ISR A JES B, 116 24h I 5010 SEIREE MR AR TVOC W, L3 TVOC B THasE;

(31 Fh =0l & 3 Bl B — A RIS A SRS MG P Rz 3 -UoR- AR TR AR, T0RE L T3R5 A RS 38, 2 ¥ 5 KA
TR 7 T EREEA 22 45 AN, 11 B 24h I IR0 SRR TVOC ¥, B3 TVOC Bl THE.

2 R 547 (Results and discussion)
2.1 =R —pPE TVOC B A

3 B —APRHE TVOC B4 5 W, 7E R B b TVOC Bt iR B /IMRIK gk, AU . 2 &5, HA
HAFREA ST 24 h FFIE, TVOC BYBERTER 2 0T B 19 a3, BERewl A6 9 TVOC kB2 45 i, B e dle, T gt 348
B, BERUS WIBHGE RS2, BRRE F A8, Z A0A W58 26 B, Bpcie I3l aed A2 Hh R BE DU AR ) TVOC ¥ BE AT 2
L TE, IFAE 24 h Z NIk BN, (H R T AT 2 5 G TR S TR M R A e AR it R v A A L =2 10 4 P ) A A
H, IR ST 24 h Z R TVOC He B 4T RE 5 0¥
22 It AR TVOC Bl A

TR A S RIS SE SN 1, 3 R R ISl A S I TVOC J 2 n A= (1) Bis.

T, +To-Tia

TVOCHIH R = ———= x 100% D)
T,+T,

K, Ty, T, HWREA—1R TVOC Bl (mgrm™®); Ty, N It A5 TVOC B & (mg'm™).
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Fig.1 Comparison of the measured results of (A) paint-leather, (B) leather-wood veneer, (C) paint-wood veneer and the
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summation of TVOC emissions of two single materials

3FA R T AR 1) TVOC Ml Za it S 25 R, Wkl -J il & | B AR M T AR 41 5 J5 TVOC A7 A 1 il B
B G, Horp, Yok A A T N 24 h B 264 h TR ER Y 45% B WS 10%, 52 8- A AR LA 5 30 i R A R
FELE 20% 2o A MR BH- AR M AR 41 G J5 TVOC 5 WA B — b EHRE I TVOC BN AT AL, 6B R - AU I Al 21 6 5
TVOC B Tomiil 4.

Sy 4 F D HIAE = A M ALEE, X 3 H on A LI B RS e i T 0T, S5 SRR, R A A e B
SRR R BEER T BEER TS PRSI, B R AR AL A S R R A D R R TR, 2-5%
FE 5 TR YR B4 BT I , T0 MR-ACH T AR 2B R ASATS Re R RTE AL A T S5 B — A R RG22 ). 7
A BEER G AT RESE T 3 bRl B4 2 T HEURE B AN ), 28 KL 2 i A A B2 4 R Bt IR RV R A5 A T A A 75 e 4,
TR R} - B 8 20 B 0 R AR T AR 46 5 TVOC A7 BH Sk (1 410 0 B JBC B 42, 10 e Ak R A T B 1) 2 TRI ARG I o, Wi
B A /N, JC W] S A B 52 . e A, TRORE - B2 5 N R R TR 2H 6, BRI B TVOC RO il £ FH B
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SR T A D, T A8 2 B A K P D 5% ek A 2 T HELRE 2 8 R T I e 1 A AR AR TRT AR, FLIZ IR AR B TVOC 1 R B il ik
FERE . 2 TVOC W85 B e 265 ve s, Rz o %) W o s ek BT, IR b o oV T 2 A 8 5 55 1 R B 3, iR
M T AR (1) TVOC R4 BEBAR, B 5 0 W B R4 i[RI B4, iy LA iV T & BE A (R 4 AN R
2.3 =Jtd A TVOC R At

3FP AR TVOC B i Sl 45 SR 5 R A St b an i 2(A), AR (2) 38 =0 A A J5 B TVOC 3 il 2 4n
E 2(B) iz, I 2 W LI, £ =0 A BRRA TR, BER ] AYEE K TVOC Bl B2 22 55 A4l B, 76 B
S0V A T S R W 5, FIEE 11 KA AE R Wi T T2 % L 3 Rl — AR = on g AR A RS g
Y, VR RO T I BEAR BEES TS R R AR, K RO R SR 2R R TR g 5 ot
A JE I S AR 2 TR AR AR, B P 45 K 0% 3% T RELRES JBE R A% 1 skl VA et 5 A i T A 190 5 e T R R, T A et 5 A i T A AH )
YRR RERE I, DR I 32 400 ) 50 O o o B 5 1180 R A S8 ¥ /N L 2k S A 0, ok 1 Pt s/ . e Ah, 554 —
T A M ZJCH A MR, FEA SO RS, 20T 11 KR ABUR T LAl FH B — Al sR N i 45 S {8 1aim)
HA G TVOC MBS .

T+ T+ T5-Tio,

T MR = ——2 > 2 «100° 2
VOCHI#HI] % TAT+T, x 100% @)

K, 7. Ty T3 0 3 Mei—4t R TVOC Bttt (mgm™); T3 N =J08A 5 B TVOC Bt (mgrm™).
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Fig.2 (A) Comparison of the measured results of paint-leather-wood veneer and the summation results of TVOC emission of

three single materials (B) TVOC inhibition rate after ternary combination

3 45 (Conclusion)

ASCHERUT B2 Rk R M AR MR AR R R MR, DR T AR, Zn A M =t AR
TVOC Bl HUEE. TFoR R I, RSB R AR T, TVOC Bl it A —RE & B — R TVOC Bl it 1) ]
AR, ASTRIAREE TVOC B PT BEAF7EAH TN R4 5 41 A R3S T AR IR 40 ] B0 42 7T RE -5 04 k) 36 T KRS 72 3 Fn
TVOC BRI 4f e FE A8 56, PR — b 4 R 1 2 T LA 2 38 2 ok EL A b 81 () TVOC Bl A B 3 g 190 5 4 L, i B — A
BHEE 5 1 TVOC BRI R e BE 10 i () 7T B B8 s AR SO e 3 M R R A B IRA T RUE R 11 d J5, "B —H#
BHY TVOC BRI JIn Ak W 41 &R T 1) TVOC Bk Z27e# BHL A5 1) TVOC Bk A8 fb HEE X T 2= py 2=
A B EE R X, M OCEEIE T 2R M R B A R 0 A S AT IR A e
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