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Phthalate Esters Pollution in Household Indoor Air Particles of Tianjin in

Winter
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Abstract: To investigate the pollution of phthalate esters in household indoor air, PM,, and PM, ; were sampled from 13 houses in
Dec. 2010 in Tianjin. Gas chromatograph-mass spectrometry ( GC-MS) method was applied to analyze DMP, DEP, DBP, BBP,
DEHP, DOP. The results showed that DMP DEP DBP BBP and DEHP were detected in all samples while DOP was determined in
part of samples. DBP, DEHP were the main pollutants. The ratios for the concentrations of each pollutant to Z PAEs in PM,; and
PM, ; were calculated. The values for DBP(13. 92% -91. 50% , 20. 88% -93.95% ) and DEHP(5. 56% -85.08% , 5.53%-75.90% )
were higher, and then came DMP, DEP, BBP and DOP. The distributions of six PAEs in different diameter air particles indicated,
most PAEs were concentrated in PM, ;. Based on the questionnaire, concentrations of PAEs in indoor air particle mainly were not only
affected by time and characteristics of decoration, living habit, smoking, cooking and plastic products used and so on, but also
influenced by indoor cleanness and temperature.

Key words ;indoor air particles; PM,;; PM, ¢ ; phthalate esters; GC/MS
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F RS ERAVE M ARV TR (72 Dr. Ehrenstorfer 23] ).
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ERLEE P ARSER 2 2 mL LU, DA N ER, &
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B ARV HE IS B 12 h e R o il 26 1 v ) s A
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5.56% ~ 85.08% 1 20.88% ~ 93.95% . 5.53% -~
75.90% ; H.YX & DMP DEP #1 BBP, DOP #x/|N. A
41, DBP 11 DEHP 244 /i, PAEs 7544 2 Flt =85 e
Y. X JEK S DBP Al DEHP 2 3% & W H &) 1Z 1 2
Fhig¥Az). K, DBP Fll DEHP £ 3% 3 £ HiAth 4 Ff
PAEs 5. 5 HAth X B3, A [A] [ 8 R0 b X 2= P

PAEs {5 FEIS YA TR, f8 " A B E NS
DBP \DEP DMP V544 35 3¢ E %= N2 ki P,
L DEP . DBP y54¢ 8 "' % N2 LA DEP DBP i5
Y FH HARP R N2 DBP {55 . L
LU EE#S N 23S, PAEs UL DBP #il DEHP iy £ Bl
FAE G R RNE = N2 L) DBP J5 g Y
TXIFSFS A R IR 4 X KT K< PAEs 15
PetFFEF B T RS0k H DBP M1 DEHP ¥5 %%
BT AT 4518 — 2. 1 AR X %5 PAES
V5 AIANIR] A SR A 5 2 B A 3 B R
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Table 1 ~ Concentrations of PAEs in PM,;, and PM, 5 in household indoor air particles
PM,;/ng+m PM, 5/ng-m >
53 o di > PAEs i = i > PAEs i P57 PMio
wME POE P IR ST myME PAME Pos NN e /%
RAREY LB/ % RAREY LB/ %
DMP 0.250 0.857  3.448 14.602  0.03~16.07 0.114 0.258 1. 106 1. 206 0.02 ~4.97 4.7~56.9
DEP 0.083 0.577  1.902 2.714  0.13~10.71 0.005 0.156  0.807 0. 865 0.04 ~3.01 0.4~85.7
DBP 7.315 25.187 83.875 328.209 13.92~91.50 5.774 23.303 116.410 125.519  20.88 ~93.95 8.7~64.4
BBP 0.006  0.031 0. 651 1.783  0.00~2.23  0.009 0.025  0.665 0. 669 0.00 ~2.36 18.7~93.0
DEHP 2.616  7.221 240.320 304.896  5.56~85.08 0.867 7.015 76.499 79.678 5.53 ~75.90 4.2 ~88.6
DOP nd 0.015  0.084 0.097 0.00" ~0.42 nd 0.019  0.091 0.096 0.00" ~0.29 0.0 ~90.5
Z PAEs 7.406 37.700 314.400 381.600 100 7.266 34.410 139.700 190. 500 100 19.6 ~96.2

1)nd FRAMH , = FoRAF T 1/3 B4, LODy,p =0. 003 ng-m >

2.2 FREAEENETHRY) PM,, T PAEs ¥
FE ST

HE 1 A, PM, B3R D PAES WeRE T
7 7.406 ~ 381.600 ng-m >, H " DBP & K18 K
328.209 ng-m~*,DEHP & K{EH 4 304. 896 ng-m .

HE D BN PR PM, H PAEs 153k A
,3%E DBP(220 ng-m*) .DEHP(77 ng-m ) Al
DEP (590 ng-m ) WMk BEHS 7, o0 B 202 R EHE PM,
IR 8.7, 10.7 11 022. 545 (K 2).

Horr PM,, HPAEs S TG L 850 ™ H B 1F 0

®2 TEMREETEAZTSHRY P PAEs SHREIIR"

Table 2 Concentrations of PAEs in household indoor air particles in different areas

59/ ng-m 3

i Wik it
b " HA DBP DEHP DMP DEP BBP DOP R
o [E i £ it 120 PM; 220 77 — 590 — [5]
N PM 25.187 7.221 0.857 0.577 0.031 0.015
] Kt 13 10 NI
PM, 5 23.303 7.015 0.258 0. 156 0.025 0.019

1) —Fm BoA AT % ;P RuR 4 v (e fH

PRAE O SR BE VAT WoR 9 5 K RE vh ¥R H & IE A
Z A2 9 SREWMNEZ (F 10 32-d7") ,RH
SITUR 2, B B L (A0 T IR
5 VB EEAT) HA S, L, 207 T &R 2%
GEHWTRSH SXEBEE™E X5
Weschler 25 " BF5EIA N PAEs fFAE S N5 Yy, £ 58
SRR T2 NIRRT 15 FH 25 B 25 18 AR R

F AN, BBP e RAE AL BUAE O SR BE , fe KMk JE
1.783 ng-m & it i AL GEE. BBP 322 HAE

NTEH PVC MRS S s sl . By g e
R E N A S () BBP 5 PVC MR F %
R O, A2 R B 9 5 R EEFT B AES , F H &
JTPUEBRELL. AN, T 9 SR IE BB H Gk
%, A 0 RE B ) LR R VA R B iR T A 25
A BT BEE ATE e, L9 B K EE S S PAEs
WP A

2.3 FEFETENS PR PM, T PAEs W&
FHAE 4T
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F 1 £, PM, , F DBP ¥ & b o (B 7,
23.303 ng-m°, H:¥K DEHP, & 7. 015 ng-m ", 535
il A 4 A1 ~3 NEER. SEREENER
WUki Y PMy h PAEs V5 Qe bt o 45 AR EE (%2 2) A
e PM U RS A SR A R AR SR 9. 4 ~ 3782
. UL ST h R = N 2 R PM, st
PAEs 15§48 4%,

3 itie

3.1 R[REIRAREUR T PAEs Y BEAR M5BT

BN IR B R PAEs V5 4450 #7 e
B G5 BR PM BRI PAEs W0 5 T PM,
WOk b PAEs MMREE. 1 K], 6 R i KA
HILLE PM,, b 1ifc/MERR BBP MY H ELAE PM, |
I, BBP f/MEH BLTE PM,, 5 BBP ARG &%
R BT BTiR 22 45 JE IR A5 5. SR SPSS 18 Ge it 43 #r
B AES RS (R TAMFREARKR D, A
REAf 2 BRI 3 A 27 R DL R AR B0 H R HAES
BORE 56 ) B R BE 5 2R AT 5 B KL 5 ( Wilcoxon
Signed-Rank test) #F5% PM,, F1 PM, ;I k717 1)) PAEs
WHREZRMERETRE. 45 REY],DMP (P =
0.002) .DEP(P =0.001) F1 DBP (P =0.009) 2= 5
HESG 3 X (P <0.05),BBP (P =0.507) .
DEHP(P =0.173) #1 DOP(P =0.807) 2R K45 it
2EE (P >0.05). ULHIHET 3 Fh4BAE PM,, Fll PM, |
e 2 5 W3, PM, | PAEs BY¥R KT PM,
()5 J5 3 R 2 FoRiAs IR 22 R 3%

M PM,  E#AHFIY PAEs (UMK IE 5 PM,, | PAEs
4> & & (£ 1+ PM, ,/PM,,)) K F , DMP DBP
FeE ms /N, 22 9k 4.7% ~ 56.9% 1 8.7% ~
64.4% ,DEP . BBP . DEHP . DOP H.{f it {8 4 3% %)
80% VA I, F A AR X 43 it # 5 K 9 BBP , DEHP
DOP fiz K HAE 3R B L 90. 0% , 3 156 W AH %
O3 R R W B E PM, 5 B R AT B
T TP RAAFRAR PR Y b PAEs 1953145, UE
B e AT R 2B B e /IR AR g v i AR | Horp
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