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Air pollution in redecorated rooms in Beijing between 2007—2015 and
prevention and control measures

LV Tianfeng ™" YUAN Mao LV Yibing XUE Lidong
( China National Environmental Monitoring Centre, Benjing, 100012, China)

Abstract; This report investigated on the pollution character of indoor air in Beijing. The indoor air
pollution and influential factors were discussed to provide theoretical basis for controlling indoor air
pollution.Between January 2007 to December 2015, air samples were collected from 2478 rooms of
390 residential houses and 47 offices in Beijing which were redecorated in less than 12 months.
Formaldehyde, total volatile organic compounds ( TVOC ), benzene, methylbenzene,
dimethylbenzene, ammonia and radon were investigated. The results indicate that the rate of over
standard of formaldehyde was 50.8% , and the highest concentration was 12.9 times above the
standard. The rate of over standard of TVOC was 76.3%, and the highest concentration exceeded the
standard by 55.8 folds. The rates of over standard of benzene, methylbenzene and dimethylbenzene
were 1.8%, 22.9% and 26.9%, respectively. The highest concentration exceeded the standards by
4.5, 32.6 and 57.9 folds. The rate of over standard of ammonia was 0.09%, and the highest
concentration was 3.4 times above the stardand. The concentration of radon did not exceed the
standard. Indoor air pollution caused by room decoration is serious in Beijing. Prevention and control
should be proposed to reduce the harm to human health.
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HATREE N RA TG KT A4, 28 P e A8 A v it T A 25 2R AROBA TR L U 8 R e 1) 45 A0 A A st
2 | X S AT R A R RS 1 & T 28 R0 — P R4 B ) o S B i e PO MR | 5 I 0k
JERAEAR R USR] 2 o o] 5 R LA 5 988 ) AR A 00092 e v e 8 1) L 2335 e I T LA 30088
o S P I8 R P A RS A 0 R A RIS P E RN AR A BRIE R T O et R A%
] [R] 56 e 11 ) T, 3 [ 0K 28 N 25 S05 N FE B AR 1Y 5 KRR R 2 — itk At AR 4 e
W28 N 2305 Y1) g AR B9+ R U 2 — 7 Paolo 255 B R FI K 22 1 I N 28 FIAT 2 v 1 4% kP
AHWIHEAT THFFE" 552249 Jarnstrom S5 X6 5 2% 37 A K B P e B — 260 B EA 7 R A i 5%, 0 A X 42
JITEE FH R ST R AR HUR SRR, 45 3 R LA R A L (TVOC) A5 B
i Ye Wy e dl 15 58 i) S 248 S R B i A

TEFR E el Uk I [RI AT, B T8I ettt | G H 1 i = NIRRT 4%, Rl — L7 R b
B 12l LB RIS R 2 N FREE TS e+ o0 @ i O b M R IIAE Rk T T LA P I R LR A
TS, L F AR B HED , 2 P B bR b A S RT RE R /N LA I A — N EE A N Y G AR —
SO Y O R S G = N A RIS YR, AR 5 B AR VG LTS TR R IS e I,
TR P R P T IRAERRAR S B IR AR AE BN T BB S R A A SR R T IR
KBTI H PR I LA L (TVOC) ¥4 AR AR

BT 2007 45 1 H—2015 4F 12 Atz gfa 12 A~ H LN e &= 5 A5 i N 2 Ui &
ARBEIEFT IR | T b o T A AR 25 P BB V5 YR 10 S AR Al 3, 43 BT i i Y ik B 1 DR 28 548 1 B
TR

1 5 J7: ( Materials and methods)

11 KA &

PEFE 2007 4F 1 1 —2015 4F 12 Adb st w6 7E 12 A DL Y 390 £ 5 B 58 (2050 4B ) i
47 NI (428 A FrlE]) 3 2478 A B laIVE AR X 4. Hor 2007 4 219 4>, 2008 4 273 4>, 2009 4F
220 4~,2010 4F 335 />, 2011 4F 317 4~,2012 4F 263 4~,2013 4F 296 ~,2014 4F 320 4~,2015 4F 235 4~
1.2 KI5 H KA 7k

(1) FE R FH 4160 AU EE M ( SE 1 Interscan 23 7] ) .2 N IREE 28 SR W B AR MLIEY (HY/T
167—2004) [ 5% H.5.

(2) BIERMEAD (TVOC) R H PCM7240 F-H5X TVOC R (S 1E RAE A ] ). (& NS
AT I E AR FLEY (HI/T 167-2004) B 5% K.4.

(3) 2K HZE " HI 2K . 2R ] Hapsite Smart fH#£38 GC/MS (& Inficon 23 7)) . &5 AR S W il 7 #r
D515 (S DR ) ) [T 52 B - PR R AR 235/ B

(4) % >k H RAD-7 BI A0 A ( 32 8 Durridge 23 7). (% P %0 S H 32 48 7= il 2 BLYE ) (GBZ/T
182—2006)..

(5) & K HX1100 BRI (b st B2 A m)) a8 SOMBE M 34 7 2 (BB PO Rl ) ) H Ak 27
RT3

(6) A WP . AZ-8910 AU IRIB T ( BGISHRA A .

BT AR A T A2 R SATEA 5 v LA S Ak 22 A T B0 E
1.3 PFMrbnifE

FHICENZ B ERPRIE) (GB /T18883—2002) 1E AP K HE. 28 N 28 S A 3 W) o 1 Tk 32 A o PR
{4 HE 0.10 mg-m™ [ TVOC 0.60 mg-m_3 K0.11 mg-m_3 PR 0.20 mg-m_3 HZR0.20 mg-m_3 =
0.20 mg-m > %, 400 Bq-m . FEILFE 1.
1.4 FEFCRAE K E

IR E N 2 BT ARE) (GB /T18883—2002) Fl{ % A B 25 A0 o o W I 5 R BLSE) (HI /T
167—2004) FyHE AR TR AL S RAETE M T 1E 12 h J5 2E17  REE S AR Sl H /N T 50 m? (G E AR % 1—

b
Iy
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34N, 50—100 m? 1 B EAE 1 1—3 AN, 100 m? LA B /AR 5 A 7EX A R st 8 20150 03 A %
FERTRE R 0.5—1.5 m, 5 NI IRHT /8 B — 350 SRAE I SREFF S8 XU 1T | B8 BE R B K T 0.5 m. Tk 4
SRAEXT G e AL mU TR X

REEE WA SREMIT, IR E I AR A RS, HS SRR A0 LK ik, 315875 Y vk i st
Xt 45 AR SR PEA T BR.

BESI 5E B 7 T I CHT /T 167—2004 % PR PREE 23 3 i W 0 AR RS ) 25K, 4600 150 I 4
S50/ (.

2 L5 53718 (Results and discussion)

2.1 SIS RSB

MR 1 AT LU | W A v R R A BIL R AR T B (R AR R 50.8% , i iR R B
FEAR 12.9 5. TVOC #BFRF K 76.3% , fe v BE#R bR 55.8 fi%F) , AR A4 | — A ARMI X % G RR R
R 1.8% , HIK 22.9% , —HI2K 26.9% , SR BE 43 B BR 4.5 £ 32.6 £%.57.9 %) , AR A BAR (AR,
0.09% , fic i M LR 3.4 £% ) | CHTH 2R & BB AR, R, A6 50 T 28 PR 0 75 e g A HY B N2 M A L
Y (LSRR YD) A F . N AR5 Y & i D ) SR 2 R 36 1 s,

R ENETITRIE

Table 1 The detection results of indoor air pollutants

- o i sy AU RGO ERGE
Measurements Detection Over standard Average/ Maximum/ The highest (GB/T 18883—2002)
point Num./> rate (mg-m™) (mg-m™>) standard multiple ~ The national standard

P 2478 50.8% 0.16 1.39 12.9 0.10 mg-m™

TVOC 2478 76.3% 2.64 34.06 55.8 0.60 mg-m™

EN 646 1.8% 0.02 0.60 4.5 0.11 mg-m™

R 646 22.9% 0.21 6.72 32.6 0.20 mg-m™

iPS 646 26. 9% 0.26 11.79 57.9 0.20 mg-m™

7 879 0.09% 0.04 0.89 34 0.20 mg-m™

5 105 0 52 157 — 400 Bq-m™

2.2 PIRh FEG YL AT TVOC Wk B A8 fh ka3

Giit 1 2007 42 2015 4F 2478 A Al E NS ST I ESER T RAR B W IR BERS O, LA 1
ATDAE Y, SR b B R A Ll B ™ i, H I Y (E B s (2011 4F) R 0,188 mg - m™, HHEE I 5 AIK
(2007 4F) 47 0.134 mg-m™,2007 42 2011 45 H R B SRR BT, 2011 4F 2 2015 45 H vk 3 gk
TR

BLit T 2007 4FZ 2015 4F 2478 A RIE N2 SR TVOC 4558 IR A0 TVOC SR R L.
M 2 T LA TVOC BB % (2010 4F) 4 3.14 mg-m™, TVOC B A% (2015 4£) Jy 2.30 mg-m™>,
2007 4F-% 2010 4F TVOC ¥ S B4 i 7K, 2010 4F % 2015 4F 2 Bl— 2 T a3 (H Bk AR
FEIE.
2.3 JEEARDIGEXZ S H I TVOC MR W R

Vg BT AGE IU A 7 Fe BEOAS ) Ji S T e A M )T NS A3 s T B 4 4 25 NS SO B TVOC
ELETINFE 2. NF 2 Al FE 4 2T TVOC (R bR Z8 e B P M 25 BRI Hy b2
B 5 Bt s RN T, T R 3R R B 1 (A e 1. 3 2 =5 2 PR O b 22 13 5 5 HLAth B TR AR L, A7 78 T AR
AN B BN DA R SR, 22 R AR HIB, A il 5 2L 4 It i Fib 28 B TVOC e B i i5
Y I T TR K 38 RV, D R e 6 A 7 B 55 SR ¥ e ARG . el B mT DL, A B IR TS
N2 AL FH L B2 B = 1 TR AR 181 52 1), PR RT3 SR 1 7R 2 2 A R 1 3R R 8
MRS E A A FEY T, 2 S R uUB O 2R T E AR i TR R A5 e M R e
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I EAT I MR, B S 1 BT IR AR BB AR T 2 N PR IE 48 RT3 R AR (9 RD R DX e By iR 15 2 e
R TR S, A2 .

020+ 34r
0.19 32F
L %/
~ 018 - a0l
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L R
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L 26k
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2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016
Year Year
B 1 2007—2015 4F FHREVR AR AL A 1 2 2007—2015 4F TVOC ¥ & A5 fk 15 i
Fig.1 Change of indoor formaldehyde concentration Fig.2 Change of TVOC concentration from 2007 to 2015
from 2007 to 2015
F 2 AN E NS TS G s I e 45 R
Table 2 The detection results of air pollutant concentration in different rooms
o FEE Formaldehyde TVOC Total volatile organic compounds
5]
oo R i i i
Over standard rate/% Average value/(mg-m™) Over standard rate/% Average/ (mg-m™>)
=T 42.6 0.13 65.3 1.76
hibz 59.3 0.18 82.6 2.67
B 58.6 0.17 82.0 2.60
J§t 46.2 0.15 72.3 2.04

2.4 Prlal NI ZE B Bz S TR TVOC ¥ JEE MG I A5 2R 1Y e 4%

HT TR R Z B FOS FEERT TVOC #EEA JCRM, Geit 1 1631 A5 [l A R B g i, Herp
896 MG T SEARZER 735 A G H] T AR L BRGETHA HE W36 3. 36 3 Al & i AR S At
JRONS FH e A — 2 S (X TVOC W BERZ MR AN W B, (o P AROBA S HL e 38, R s s b T RS
PRSI BE W] S o T SR KBRS 2, SRR SR 3 A s P Y FR R ) — > R B R R,

R3 AFFHEM RN R PR TVOC K

Table 3 Formaldehyde and TVOC concentration of indoor air for different furniture material

HH Formaldehyde TVOC Total volatile organic compounds
FE 5 oRIIPER A AR ¥i{E e A5 5K ik ¥iE
Furniture material Detection point Over standard Average/ Detection point Over standard Average/
Number/ /> rate/ % (mg-m™?) Number/ 4> rate/ % (mg-m™?)
Sk 896 24.2 0.08 896 72.9 2.36
Bkt 735 73.4 0.16 735 78.6 2.47

2.5 AR[EHb IR R S AT TVOC MR B2 WEIN 45 SR i) g

RT T RS R M A AR R EE R TVOC R EEA T2, et 1 1051 A7 [a] i b T B i8R O
Hirp 735 A BRI T Hob , 316 A~ 55 (R4l T Mk RS 115 H L3R 4. 1 3% 4RI B H R[] i 206 44
REXT B SR TVOC WA — R 52, (P AR Ry b vl A BB bR, R R TVOC #B AR R R
WS 3 T o b b VA T A AR B S 2, U S A 3 N s S0 T AT TVOC 2575 Je ) i — 4
TR

Wit 3 K4 T LIFE W HEE R Bk A R NS s K 2 il A AR, 18 e Al AR, R R
M A e HEAT AR P2 I T R A ARG 500, 8 P ARORE 4 5 1) R L sl R B i e 2 T 3 N s AP R IR
BERE R ALY B2k A TR R (SEARFMM ) 5 B8 bRk I i F R, R KA L
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FRUNE SR i B TS IR R R T 2 B A 7 B R, Bl B b e R M R B BRE | Pk 1 L OE Y ¢
7 R D 3 N R TS Y ) S B AR I A BRORE I, 25T FIAT 5 B ShRUERY ™ &, TR 5 i — ik
BAR S W SR At 5 H ST IPART o 75 A e 20 A 9 =R (P 2 BRI R ) 5 D STk 3% T bt
SRRV T A A% K PR g FE T il i MR, I SE st 3 R M LI 5 BT, T LA 00 K AT AL
Yreis .

R4 AFEHTEEEA R AN AP R TVOC R E

Table 4 Formaldehyde and TVOC concentration of indoor air with different floor decorating material

. I Formaldehyde TVOC Total volatile organic compounds
i 2 s B — - — -t ~
. GoRUIDER 3¢ AEFRAR B R 5 %5 AR HyfE
Decorate material
Detection point Over standard Average/ Detection point Over standard Average/
of ground

Number/}™ rate/ % (mg:* m3 ) Number/“}™ rate/ % (mg- m3 )

AR 735 65.2 0.18 735 82.0 2.64

Hufite 316 38.6 0.13 316 56.3 1.96

2.6 AN[EE KU ] 5 2 P 23 A R TVOC e BE I 45 2R 1) bt

R T it A F AN T 3 XU [ED X F RN TVOC Wk B2 A TCse i Seit 1 2478 A ] i & 48 I AN [m] 38 XL
A 28 N2 S5 Yt ol (1—3 N A L, 4—6 D, T—9 AN H L 10—12 M) Gidt vt e g 5. th 2 5 /&
2R E I 1—3 N H ZE NS P EEA TVOC M BEMSR B, BSR4 51N 77.9% F1 98.6% .3 K
4—6 M H  HEEM TVOC BAREA T —E PR, 53] 48.2% 1 84.2% ,AT4AL T4 K 38K 7—9 1~ H |
FEEA TVOC MFRFRA T B W R, ik 5] 25.3% F1 46.5% , FIEEFT TVOC He )& Kl FEAR , 8 XL 10—12 4>
A HEERTVOC EBARERA T HE— TR, k5] 14.1%H1 28.1%. Ui W2 B 58 U5 BOET 6 S H 215 4 M iy
SR ICIT , 38 A SO 28 P T e AR IR R, BT LS AR K E 2> 6 AN H DL B A

PRI B0 ) s B8 PN BRI 75 e, 3 KU T o7 RS B 28 P 2 RT3 Y 40 5 A ARG, 38 ad K i B
Sy Wi 98, s XS 15 min 205, FVE \TVOC 2595 YL i vk i 44 RT 5 320 s o 0 TR =22 19 I HL 2
R AB I 5 — 8 BRI TT 2, 3980 2= N 2 SR it 0. B 2 B 18] B4 S, 45 Fhof 328 AR R
SR, HEE oA s (6] I ] LARC A G il 2= A g 36 P ok HE 0k S5 4R D il Bl 75 it B
7‘:—{\7215(17—191 .

S ANIELE AR 3] P9 2R AT TVOC W

Table 5 Formaldehyde and TVOC concentration of indoor air with different ventilation time

I Formaldehyde TVOC Total volatile organic compounds

38 XU ] R 5 % el TES e R 5 %5 HFRR HfE
Ventilation time Detection point Over standard Average/ Detection point Over standard Average/
Number/}> rate/ % (mg:* m-3 ) Number/}™ rate/ % (mg- m3 )

1—31H 887 77.9 0.20 887 98.6 2.64

4—6 1M H 893 48.2 0.12 893 84.2 2.16

7—91H 362 25.3 0.08 362 46.5 1.17

10—12 1~ H 336 14.1 0.04 336 28.1 0.92

3 %518 ( Conclusion)

(1) X} 2007 4F—2015 4EJ6 5T 390 £ & RAEE M 47 M A E A S HEE  TVOC K
PR R 0RO B ) A RGN 00 285 SR R I, G 73 T 3 G e A e M ) ol AP A A T I
235G S TVOC 254845 1075 YL Al 24 ™ 8, 2007—2010 4F 28 N 318 S8 75 g Mk 2 F TF a3,
2010 4F2Z )5 V5 Y RE E WS A T [ (BAT TH s ™ 2.

() BB BRI Z W FHE, &5 3 B R A RN = N IR B R B AR NS R
S 22k B = BB SR L P AR SR B MR R AL R 2R A TR R (LA
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FIRAA ) Bl B AR HIT Il 3.

(3) BiifiZE NS TG e, B v 3 N 25 0 BT, SISO A T 28 A 25 00 G URUMGER | A DRAIE 52 A S Tl
[ ER AT RS B R S PR R A SR i [ S SR B T T UIE B9 )7 i A8 5 AN B T A, BN 5iR 2
PR3 XA, P26 A VR R RITRE B, BCE: 6 /1 LA 5 [R] s m SR BOBE IR D' fih 4 | 22 286 25 e fl o 432
JBCH PR AEPITE S — S22 5% AR LB AT 3 N 28 A A B AR TE ST 22T, 17 a2
P2 SRR A 56 28 A 25 St BOIR DL, AR DRI R 22 S i TR R 38 P 28 SR B
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