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Characteristics of indoor volatile organic compounds in China
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Abstract: Background, aim, and scope In recent years, indoor air pollution is getting more and more serious,
which has been paid more attention by the whole society. Volatile organic compounds (VOCs) which are the most
abundant indoor pollutants can be emitted by a wide range of sources and it is harmful for human health. The
aim of this paper is making an overview of advance in characteristics of indoor VOCs in China. Materials and
methods This paper reviews studies over the last decades on the characteristics of indoor VOCs concentration,
impact factors and human health risk assessment. Results The building materials and decorations, the human
activities and outdoor pollution are the main sources of indoor VOCs. Formaldehyde, benzene, toluene and
xylenes of some studies in China remained at a high percentage of total VOCs concentration in brand new
decorated residences that had exceeded the national indoor air quality standard. Meanwhile, the public places,
such as furniture market, shopping mall and hotel have seriously air pollution problems. Some researches
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indicated that, health effect of formaldehyde, 1,3-dibutene and other VOCs were calculated by the cancer
and non-cancer risk calculation model according to USEPA, resulting in higher than the acceptable risk level.
Discussion Indoor VOCs are influenced by temperature and relative humidity variations, ventilation conditions,
and the decoration time. Seasonal fluctuations that change with temperature and humidity in formaldehyde
levels also occur, and ventilation is the most efficient way to reduce the VOCs concentration. After one year
of the decoration, the formaldehyde concentration was still above the national level, which the concentration
range of BETX are larger than, because the most VOCs emitted within the first month after decoration are from
the liquid materials, and solid materials dominate the emission after the liquid material VOCs have evaporated.
Conclusions Indoor VOCs pollution in China is serious issue, for a large number of Chinese occupants
continually encounter multiple sources of VOCs. The concentration of indoor VOCs is impacted by many kinds
of factors, which don’t have a clear relationship to explain them. Even the inhalation-related health risks of VOCs
lack the studies to improve the accuracy. Recommendations and perspectives The researches of the air pollution
about the more species of VOCs, such as carbonyls which may be related to human activities, and more effective
control measures is needed. Consequently, further study with larger sample size of indoor VOCs would help
support effective health risk management.

Key words: volatile organic compounds (VOCs); concentration characteristics; source; health risk assessment

TNE R E BB REMAY (NO,) |
i AL ) (CO 1 CO,) . WA ¥ (particulate

NS B4 i B 4052 0 Al 2 R PN A BIF 5 SR T Y
E:)I\J_\:';O

matter, PM ) AR YERHIILED (volatile organic
compounds, VOCs) %5, Hrft VOCs J& A BT i Al
XA RIS M E NG R Z —, W=
NSt (indoor air quality, TAQ) #t#5 H AR
H (Wang et al, 2007) . %N VOCs fi % £,

R BE KT 1X107° pL-L™' 1Y VOCs B # i 350
i (Jones, 1999) . ENEIEZEHAEINKA
1Y BN BTSN BT Y R Y
ma, H SR, FEME. AEHTEN . =
WA S EAMG YY) E A 2 E N VOCs 1) 3
%2 % JE (Shin and Jo, 2013; Liuetal, 2016) .

FAEAS MR N R LA 80% LU L AT [HI#RAE
FENET, KIPRE TSN VOCs 15 YL 5E h
AR 2PE S g R, Qs i, s
RGP, NG FIRE S e, FLrP . R

1,3- T 5= NE UL VOCs 28 3¢ B IR B A7
P13 (USEPA ) TAE X AR B 19 B0 PE Y
—REUEY (Zhou et al, 2011) . UbAh, K
5 T VOCs Wk il m I = NI i 25| i 28
FHHLEEE (sick building syndrome, SBS) , j~
G BB, R IAETSEEER (Melhave,

2003) o AT K R 2> B i B £5 25 VOCs {H X
HE e fa E A Z > B LS N 23S S5 G
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TN ARG Y ) B EL 28 R At 2 R R M DR
), HE 2 ) VOCs 15 Y i 78 4 e [ A A
WM, HATET PR SHEH, SNSRI
R T3, % N A 0 o R R S i A4 25 T T
AT . AT E = NS TR,
J9 T T 4R C T = N VOCs J7 5T
MENEREAIY RS RIEE T, B4
BN [ 3k ol B A ) 22 9 A 37 0T 9 VOCs R
TERRFGE R, R IRIR R . R 2 A I a] 55
K2 X2 N VOCs W E 2, R 1T % 8 T VOCs
B B R fa RS A T sk bR, AR
TR E N RGP B R SR

1 VOCs

% & YEA P (volatile organic compounds,
VOCs ) & —RHEAHEMENAIULEDINGR.
MR TBAHL (WHO) & X VOC & % i T 1l
A RABL 133.322 Pa, a5 7E 50—260°C 1Y 5 1%
KAV (WHO, 2010) . HE (EHNSFEE
FrdfE) (GB/T 18883—2002) HibE X 2. FIH
Tenax GC 5§, Tenax TA RFE, FEMME S (B
EHUNT 10) #EAT500r, PR B I RILE IF O B A IE
TS fE Z [ AR R APEA P (1 50 B A 5
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Ky SR A, 2002) o MR VOCs fb2= 451 1 A
AT R e . ke I Mk, g2k,
RS RS EERAE (XA, 2004)
EENHRE A, VOCs B HE R & £ fh £
FEM . ARE E X = IR B TS Y g, B =
N VOCs BARTE FZHG8 R = A7 i EIMKIE

Hh ENEFBM TS AW ShTE 4
(£1) .
1.1

AN A N AR5 PSS ] 2 1)
BORE, BN AT VOCs k252 B0 35 A8
W HERL . RRHE K T HERORS ) 45 & 25 L
FHNEEA (Liu et al, 2008) . FEIMNALER
SR BRBIANTE IR S T NI RS, R
BHE L7 A LS IR AR B B2 VOCs,
PR FEUIRE . B, FRAOR RYEY RN E,
Tolbad B8 5 7= A i AR (=S, 2017) o X
B A VOCs il it A AR HLAGE K, Bk
YEHIEA B2 N R FEAR (Leung, 2015) o Duan
et al (2016) ZEJLEFETHF5E LI &AM VOCs &
POV EE = T A B, T B 5 VOCs # 8T Toll
A, BERAE N> VOCs EER T4, BT
LA PRSI = ORI, B = A E
A VOCs HREEHUAA 170 A5, 1/0 FfE#K, =N
KPR ( Leung, 2015 ) . Huang et al (2019 )
ST EN S ESN 10 E LB, Stk & in
N3 T T/ 124- =5, 1,12- =8k
1,2- ZEORM 1/0 e, 05 13, 12, 6,
XU YR T 1 G F 2ok A ENMEN
TR 83 R 70 S5 A 0 P o, T A . 1E b
PR AN1,3- T 1510 170 /T 1, B2 VOCs
FERIFETEI
1.2

A RHIERRE B, KR TREEL . A,
A MR IR N . TR ThEE . B A
&, ZHEAENNE T RA EZ (Missia
etal, 2010) . EFBBEM B FLEDHEE . 7
RERBDRIHERCH £, FARFEE I E NIABEA
% VOCs i#iFx (Chang et al, 2017) . Ai&#) 72
N T EWN, B K vocs A R, %, —H
gL ke, Okt a-TRIESE VOCs (He et al,
2012) o BEABAH FH A TR Rk 0 R S 7 1 05 B R HE
JiH b Fe . Wang et al (2014) 7ERFSE R BLAE

FHGRH T B HES Hesih 97.3%, Hop —HIE
17 56.3%, HRIEZHE 19.3% FIH 28 1.8%, Hik
BBt B bR IR IR = N R, R
2R, & O ki VOCs ™ 8 by i JR A 2 —
(T A REE, 2008) o 1E R FRBE RN 1Y M Bt 2
PR ol H il T2 i Ak 2 7 i i B R 3 = Y 3R
Brh, BUNE N VOCs BE R Z — (2559,
2004 ) .

1.3

o FHAE & AT, R L AR DA S A R A
85 5 NFIE SR S5 JoR AR 2 X 2 N VOCs
W= AR, N ST A 16 T L A e U
L BREGA, AHFL el R, DR
HEPLEHES . Guo (2011 ) TERFUENE N HERIR
W15 B2 IEHH (8%+4% ) . 5 i FH AL Al
AP SR (6%+2% ) A2 SA
KAHERCR, SR KRR VOCs, anfrisls |
o-JRM . B-URM . OTE . B OB FrEdsSEiX
YOS 2 5B NI RS R ROV, A
& RY5 Yy ( Nazaroff and Weschler, 2004 ) .
T E ULARE RN AL 21 i R . O HOR
TEMEE. ZERSE A YRS (Duan et al,
2014 ) o IAEE HBOCATERYLIE B 1T I 257
AEHIOR D LR THIOR | R COM SRR AT 52
[l VOCs, EHEPLEE (2017 ) BFSE L BRFTENHLZE T
YE2 TVOC Y ik 2380 pg-m >, il E FhrifE
600 pg'm ", TEE BRI ZE VOCs MEEE
WA ST YIRZ — o TR EE AR 25,
xR . ORI E A G T B v B
0 (Lee and Wang, 2004 ) . Wang et al (2012)
TERADL % N PR G ARG I 3] 25 PN IR AR 7 A 11 VOCs
i EE P (36—120 pgm ™), HUKEHR
(26—81 pg'm™) . = NI R o 2k
KEMHEE, O/, &, WRE VOCs, Hrfg
B, CWi. CHEE CIEE YRR T RS, s,
ARIAGE IR A1) (Huang et al, 2011) .
AT L 52 0 25 9 VOCs 21 JF 2 P 2R 055
AR ST . AR S A s e 4 .
BE . ZBE. PR ANES R 2% VOCs ( Stonner et al,
2018) . Liu et al (2016) W58 & BANRFKIH 1Y I
N XT3 N VOCs ¥ B2 1% BT Bk =1 15 40%, I HL7E#
MRS NG, AHEBR VOCs 5 £ F: 1l
B, 295 BARE) 57% (Tangetal, 2016) .
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Tab. 1 The main source of indoor VOCs

KR I SNl FEEEY 2% 3k
Sources Example Main compounds Reference
s o MR DA ZH. K S G FEREE, 2017

Transport, fuel, industrial

Outdoor . Ethylene, benzene, isopentane, halohydrocarbon (LiBWetal, 2017 )
emission
en FOR. GUHBE. WA, BE. WA, k. T
I:\‘ " Toluene, dichloromethane, propylene chloride, Wang et al, 2014
ain
alcohols, ethers, ketone
HBAE R AR FHE, 28, R WIEbe. b8, o-JRMG
(=]
Building Formaldehyde, benzene, xylene, methylpentane, He etal, 2012
. Wood-based panel .
decoration ethane, a-pinene
materials & il FHEE, 28, HI2E, —&ahe TR, 2008
Adhesive Formaldehyde, benzene, toluene, dichloroethane (Ning Z W et al, 2008 )
HhEE B, Rk 2580, 2004
Carpet Formaldehyde, styrene (LiX, 2004 )
Frehi . Ol TR o-URMG . - HEMG . WK
23 SIEH LA, ThE. B Guo, 2011;
Air freshener Limonene, ethyl alcohol, acetone, a-pinene, Steinemann, 2015
f-myrcene, toluene, ethylbenzene, hexane, decane
FTEIL e, o, W, KOk Lee etal, 2001a;
o Printer Toluene, ethylbenzene, xylene, styrene Kagi et al, 2007
e = = e
) . ik, THe. S Th:. ZME. PUAREE. K. HIE
Human activity = . . Wang et al, 2017;
K Propane, butane, iso-butane, acetaldehyde, acrolein,
Cooking Huang et al, 2011
benzene, toluene
P 1,3- T2, 75, HR
& . T R %, TE Wang et al, 2012
Smoking 1,3-butadiene, benzene, toluene
NG 3h FEE . . TSER. Mk, EER Tang etal, 2016;
Metabolic activity Methyl alcohol, ethanol, acetone, ethers, acetic acid Stonner et al, 2018
2 VOCs M VOCs ¥ A 2R A J7 T 23 TP [ % 1 VOCs

rh [ 2 NS TS QTR T 20 T4 70 A4X,
H A T #8r VOCs Wk EE & 1 W 1) [ K
PedEs HEEAT I E NS AR AR (=
N2 S i bRifE) (GB/T 18883 —2002) , M
Wi E T VOCs W : =N HEEWE | h P31
<0.10mg-m >, AW 1 h FEE<0.11 mg'm°,
2R E 1 h BB <020 mg-m™, “HIZEHE 1 h
EHE <020 mg-m”, MIERMEAHYIHE 8 h
PIE<0.60 mg-m > ( [FE 5 i B 304G 22 R
4502002) o N VOCs 15k AT, b E 4,
H E ), ANEE NSRS, R EST =
WIS [ AR 25 5%, B RTREOY S e R
5E VOCs WkEEAKT-, #4rF it R EEAE N g i
MIMAZE . B, Fd. WEREE N AL MIREE
() VOCs ¥k B A8 Ak, I HL 3 1k ¥R BE 43 #7 % He & BE
IR . JE R, B B[R] A X VOCs A i
FR . ARAE N N VOCs ¥ BE 7K F Y i 55
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W BERFAE
2.1 VOCs
211 fEE

MG YR Bk R, TEZEN VOCs ik
TEYLE, K2 MEE T 2000—2017 AR TR
SRS, K, 2K, HZER TVOC ByHeEE, H
TV B B AR LA, R — AR5 e v B 5 e M1
WEMZE LR sE L ERY, W Z BB 52
BB, WETHFEEHEG YR E, A 83.6%
(14 5 ) F RS S B, P B3 8 Ol (160+70) pgem
5 T E A5 (Chang et al, 2017) . Huang et al
(2019 ) K& A PH 22T 11 [a) 43 22 0% VP e J3g - 1
WREE AR, N (21.45£13.72) pgrm . KR PR
TR 2R i 471 S 8 e B A A () R s v 2 5K e
W, HIERIERYIT S e, Higm ke
HIFE Dai et al (2017) K il —42
WIAEE T, B (200.13+443.89) pg-m >, 2
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JER) TARRRIE Y, S, beke, s, mift

SR SCHk R TVOC il Ay , U HIE BBt ,
B AL 1181 pgem > (Gao et al, 2014) . H

fih VOC By mAfbitosss b . R EAm, MNETF ¥ (Duan et al,

£ 2 EEEWN VOCs ik

2014) .

Tab. 2 The average concentration VOCs of residence in China

KoL . BRI T E NS TR AR R

iz IR S N GBS liiE S I B3| .
i TVOC SRAEI [R] : E= DTN
X Number of Formaldehyde Benzene Toluene Xylene N . Time after
Location K = . i =5 /(ug-m ) Measured period K Reference
residences /(ug-m ) /(ug-m ") /(ug-m ) /(ug-m ") decoration
2013-07-21— Huang
27 55.1 45 14.1 7.7 = NA
2013-09-08 etal, 2018
2011 4F 12 H; 2012 4F
. . 4—5H 20% Duan et al,
dtm 50 40.2+26.2 7.35+11.6 23.5+45.6 8.65+4.68 -
(Dec. 2011; <24 months 2014
Beijing
Apr.—May 2012 )
T,
2009 4 3—5 A
48 50+30 10+11 24421 13+12 2024226 >12 months 2014 ( Fang
( Mar.—May 2009 )
JLetal, 2014)
20154E5 A Dai et al,
8 = 23241.19  200.13+443.89  72.15+59.52 = <12 months
(May 2015 ) 2017
2011 4F 10 H— A,
2012 4F 11 H 2014 ( Zhen
. 288 74+4° 25—1195" 50 —689° 100—283° = F <44 months &
R (Oct. 2011 — K Jetal,
Shanghai Nov. 2012 ) 2014 )
2008 4F 1  —
2011 4E 6 A Gao et al,
64 11—144 0.89—56 22—111 12—52 30— 1181 NA
(Jan. 2008— 2014
Jun. 2011)
M 2012 4E 12 A Duetal,
I 43 = 18.5+11.6 1732+129.5  49.45+743 = ) NA v
Guangzhou (Dec. 2012) 2014b
2007 4F 1 H—
B 2009 4F 12 H 6 <7 Al
9 10—1000° 59—190° 46—570° 35—190° = (LiFetal,
Hangzhou (Jan. 2007 — 12 months
2010)
Dec. 2009 )
2014 4F 11 H—
2015 4F 2 Ch
= _ 50 725 4175 19.5 - - LA >12 months .
Chongqing (Nov. 2014— etal, 2018
Feb. 2015 )
2014 4F 3 H—
2015 410 A <6— Chang
471 160+70 0.85+1.55 20420 30+40 100130
(Mar. 2014— 48 months  etal, 2017
iz Oct. 2015)
Xi’an 2016 4 11 A—
. 2017 4E 2 H Huang
11 21.45+13.72 3.58+3.48 7.23+7.00 6.01+6.79 = >36 months
(Nov. 2016— etal, 2019
Feb. 2017 )
2010 4F 7 H— Fili H 5445,
F 2011 4E 6 2013
ﬁT 73 119° 46 83" 133° = i) NA
Nanning (Jul. 2010— (LuR G
Jun. 2011 ) etal,2013)
2010 4F 11 H—
I 2011 4E 11 A R 28
30 - 20—8650° 50—5200°  100—6350° <12 months (LiL
Shenzhen (Nov. 2010—
etal, 2013)
Nov. 2011 )
100 112.3£90.3 = 15.3+45.4 = = 2002 NA Guo, 2011
¥ Leeetal,
s 2000 4 4—6 H
Hong Kong 6 = 4.99+2.58 59.13+19.78 9.16+3.64 = NA 2001a; Guo
( Apr.— Jun. 2000 )
etal, 2003

a: M (2P 5 b WEEER; NA: R,

a: data were recalculated (more than two mean value); b: concentration range was used instead; NA: not available.

DOI: 10.7515/JEE201004



248 H BRI 4R

DA H I A B S A BE AT AR AN TR AF 5
FIAS [R]30 TT 1 e BE /KO A 22 B0k, AT B B 1Y
Mo I Ay A AR AR, HEE. ORL H2R. HR
TVOC 2 A Sk e bR s 2 B .
T X T £ 0 vOCs Kl it 78 B 7, xF /!
1 B oAt 55 B IR A & WA B ok AT ke, X
T e A kT 0 % NS YR T SR A — i IR 4T
R SAEH o 6T A 58 B I SR 2R Ak 4 A
ZERK, LR B TRIINGE ST i e 2
TR—4F LA Y B3 1] 45 2% VOCs e i B A A7 0 o
S,

2,12 A

L3 ML T 2007—2017 4ERFSE th A L35 T 1K)
F SR I e K, s TR, RETY., 2
W OB, BE. MAE, AHETHX 7.
Hp [ SR ) Y N SRR L A s R) = )
SR ARSI 2.3 pgem” F 370 pg'm”®, %
KU AT 34 1720 pgrm”, M ERRE £,
Hrr, HESERE s ENERX AT, Y
W BE K (262493) pgrm” (£ 3) , HHARAY E %
Ji PR R LT S A7 T R B il AR i R 2L LA
RO B A g SR AL, 1) ] R PR % Rl 5k B 11
HEE (5k& P4, 2015) . HORER Y, FH%k
JE Ik (110£30) pg-m >, FE4F FEE 24U (92+
15) pg'm >, FEZRBEMEL, FINABEIG YL
e, A B i 1) v U B ot Rl 48 AmHE ( Chan
etal, 2006; Chanetal, 2009; Chanetal, 2011) .
I8 5 HEF- 2R B (67+30) ng'm®, SCHR 4
F 1 25 e 8 75 AL T PRl 2 50— 110 pgem ™, 5 FH T
IS =S B S Ye e ™ H, B N 740 pgm
CHEZFRE (Lietal, 2008 ) , HABIILE 100 pgrm”
DAV s PRSI MIE AR, N 23—40 pgm”
(¥ e b 4%, 2007; Lietal, 2008; Zhao et al,
2008 ). AN H A B A 17—400 pg'm > (Lee
etal, 2001b; SKREFAEGE, 2012) , AdEsg
T T L PN A PP e R R TSI U L AR, S A ik
TLREITE 19 pgm” iy, RS, PEENAGH
W75 G ATh SR A — ™ Y R

MR 2R 2 TR 3 1 3 Py HE PR e A 42 o 141
1o &1 R T ORI I ) 2 P 37 v B KT K
PRIEOL . NI AR R IR K 2R A
((262+93) pg'm™) >/ ((110+£30) pg'm™>) >
BEAR ((92£15) pgm” ) >FE ((72+45)pg'm”> ) >
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B (7083 pgm”® ) >IMAZE ((67+25)pgm™) >
#HE (215 ugm”) >N W T H ((19+
Typgm®) o FETEEARME R, (HA5E N
0, HARET MR 22 BB SFE R R 5w, Wk
B, X R AR S A R . Ak sg iR
THNZE SR DR 32, R AL
PR D PP S
2.2 VOCs

S22 P VOCs MR BE IR T = N AW 75 4
BZAh, R SENARHEEAC, MENIREE,
R OL, BB R K A, T AR R AT
8 AN R F2 B2 MR 45 T % ) VOCs AN [R] 52 i [
2 T IALRE
221 iR EEAR

FNIREE . AR X T AR A
VOCs [ REHCRA B8 52, SR 2 70
FARIIE T3 IR AR S, H VR R (Xiong
etal, 2016) o = PR8N HH VAR B 2 TEAH DG OG
% (Yeetal, 2017) o HHFZFTAL, EHNIE
WEERNERM S RAZ, LR 2R WER
TZE N VOCs 5ZFT L R, Jiang et al (2013)
Kb 572 N VOCs ik A Z 344 (106.8+
63.9)ug'm ", HZEHN (115.8+23.7)pg'm°, EENH
(621.7£218.2) pg-m >, VOCs j ¥ fiF 5 Bl & &= >
HE>LX RN AEE S, Liang etal (2014) ff
R VOCs TEA M E 2 WA TR E 1R 27
(P <0.05) , MeBEUE(HE TR T4, AlheER
RHANB A F AR E WIS,
W AT W 5% A R T RE R R A 223l KRR 8=
N VOCs ¥ B T IL B B, A —a &AL
1% % (Duan et al, 2014) . ZE P VOCs 525
AV O& FR I B — A il S 458, SR
SEBRIE BENR L, A5 A R 1Y 5 e 2 B AN [R] 1Y)
FRAE, E0]DIBAR A, H 2T AR ok i 85
AR S22 5 W B % ) VOCs Wi, (EAP 7 B 45
B RE RN,
222 #EREL

R NTS R AR TB, X TR
Z N VOCs W JEZE B XEE (Yeetal, 2017) .
HUAHGE R SR8 s 9 oy = 8 A 3 XU
X, o Eg R ZH T SRS 6 8 XUFE %
FHRENTFE, ol EIsSGIAZEN,
FEZ N VOCs K IERA 5, O St 5
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VOCs WA IRl NI VOCs W E 731
WL A (2009 ) 38 4 # 37 oA A4 REY VOCs
A TRIAEALL 0.1 YC-h™ H1 10 YR-h' A SR
T, KIS RE R VOCs ¥ BT B 50%,
Ui B KRB % B AR RS P Y VOCs MR Pei
etal (2016) iHid 80 d 78 A 2R KA T X = A H
A TVOC BN % 80, 2 P9 A H -390 T
[ 50.8%, FEWAR AT LRI B RE (R*=0.98)
FoR, FEIMARBCH 0.011-d", [FEKFZE N TVOC

o 2 RN B AL MR B T B 97.1% FIT 72.8%, FEIH %
40.0318-d ' HLARIE XUBEAT SRR 2 N VOCs ¥
B, AHAE KR B EUE 2 A K ( Xiong et al,
2016) , ANEEMARAS L fifdle N VOCs 15 44 )i,
H T [ R 280 22 AT SR MO 11 AR 3 AU LA B
AN T 19 2 B SRS TR 3 R,
Hh [T D 6 4 2 3 KR AT Y S 5,
A5 3 N VOCs 1k B2 R B 22 1] 1 G 22 AT R AR X
T o

*3 PEXIG PR

Tab. 3 The average concentration of formaldehyde of public places in China

. AT . NI FE pedERZE BeME mORME
S% 3K LI FREHLA EIES " o N
. ] Mean SD Min Max
Reference Measured period Location Room type = 5 = =
Mpgm’) /(pgm’) /(ugm)) /ugm’)
2015-03-28— L I
Gong etal, 2017 i ) L3 ) 14.59* = = =
2015-10-20 Shanghai Metro carriage
FHM o
2014-06-01; Furniture market
2014-09-30 . (i8] - - B
Rk /4N /T . 147
. Shopping mall
Hongetal, 2017 Guilin/Liuzhou/ o
. A
Nanning 79
2015-07-01; Hotel
2015-08-30 o -
Restaurant
/BB
2015 4F 7—8 H - i) a
Shang et al, 2016 Chongqing/ X 72.5 = = =
( Aug. 2014; Jul. — i ) Shopping mall
Kunming/Xi’an/
Aug. 2015)
Lanzhou
MRS, 2015 2014-06-05— RS TR e 50 260
( Tao HT et al, 2015 ) 2014-06-15 Xi’an Underground mall
A, 2015
2014 4% 4—6 Jemt At
( Zhang J P et al, F A '? % Lk 150 50 90 270
( Apr.—Jun. 2014 ) Beijing Furniture market
2015 )
TERRAE, 2015 L
i E[az B
(Cheng J Cetal, NA 113.03 = 3.49 449.11
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Fig. 1 The concentration of formaldehyde in

eight indoor places
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etal, 2014) . 7R R YR E WIAH BT W
BT LS HEAR 200 9 vh 2 B AE — 4 LU P S
JHEEAMEE R YO & P ZEEZPRELLT (Chang
etal, 2017) . XEH TARRY) FLoL ARBEHREL
JE 0300 S AR AL R, FERAESE 6 A H AR T
RR, WREER TS YR o e, (H B [ HERS
W BE TR R



XEFhE, 2. EE NIRRT ReRE

JERaSHR CRAHIB—6e AD

500

= 400

kS

s

e
{5
%é% 300
% ST
B

>\.!—
=EE 200

SE

£.=

5

-5

100 vy

Sl o 9§£T}§§§§::?%¥i;;7
____________ CA.OEHHA /ATSDR

Unsteady-state emissions
(approx. the first 3—6 months)

HEARAHI (RA>6—121 )
Quasi-steady-state emissions
(approx. >6— 12 months)
— BU T py B R R K

@ Typical concentration levels over time

PG IR SE itk

Fitted decay pattern  Recommendation

.............................

9 12 15 18 21 24 27 30 33 36 39 42

B G/ H
Time after decoration/month

B2 2 P R R e L R A 5

Fe o [ SR 2 B [l A S B ((Ye etal, 2017)

Fig. 2 Indoor formaldehyde concentration long-term decay pattern based on

measurement data taken in typical rooms in Chinese residences (Ye et al, 2017)
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