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Pollution characteristics of PAEs derived from indoor settled dust of dormitory and exposure assessment in
summer. ZOU De-kun, WANG Fu-mei, JIAO Jiao, ZHANG Lei-bo, JI Ya-qin", SHAN Chun-yan (1.College of
Environmental Science and Engineering, Nankai University, Tianjin 300071, China). China Environmental Science,
2013,33(11): 2075~2080

Abstract: 35 indoor dust samples were collected from Nankai University dormitory. Using CH,Cl, and ultrasonic
extraction for extraction and separation, gas chromatograph-mass spectrometry (GC-MS) method was applied to analyze
DMP, DEP, DBP, BBP, DEHP and DOP. And then the pollution characteristics and assessment of human exposure to PAEs
from indoor dust were studied. The results showed that DEHP and DBP were the main pollutants from indoor settled dust
of Nankai University dormitory, their median concentrations were 126.916 and 123.591ng/g, respectively, the sum
accounting for more than 99% of the £,PAEs concentration. The phthalate levels and major characteristics were affected
by the quantities of phthalate products, cleaning habits, ventilation and the gender of members. The total exposures of
PAEs (DBP, DEHP, DEP, BBP) for students through the mouth were higher than the skin. The exposures of DBP and
DEHP which were accounted for a higher proportion of the total intake of PAEs were higher in Tianjin than those in USA.
The importance of students’ exposure to PAEs in indoor environment should be paid more attention.
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2.1 PAEs SVAVG 4KV 40t £1 FHEBEENMLF PAE 221/
35 ANEFE S P DMP. DEP. BBP. DEHP. Table I The concentrations of PAEs derived from indoor
DBP fil DOP %25 6 Fh PAEs i@%}}i@ﬂjﬁ I PAEs settled dust of student dormitories (ug/g)
BCE B (OGPAEs) WK ¥ fi Ik 3.848pug/g, B su EOME bR WS Ok
1986.429ug/g, EP ’ffL {ﬁ 252-792Hg/g, Elz i’)] {E DMP 0.003 0.109 0.189 1.509
308 418ug/e B L3 1 DEP 0.002 0.048 0.088 0.818
: ne/eg, : DBP 2.031 123.591 186.892 1131.276
SYRRSS e == N N
TR = W %22 PAEs UL DEHP BBP 0.002 0.145 0.230 0.965
A1 DBP 3. IL7,DEHP H{7{H k) 126.916ug/g, DEHP 1.791 126.916 194.913 852.348
DBP 1 i {1 123.591ug/g, P # W JZ 2 A sziPE (3)222 2(5).20332 32;2; 1922?29
. S . . . .
YePAEs KT 99%L) |, 1A DMP. DEP. BBP :
H1DOP 4% 4 7 PAEs WS AR X & T DBP 2.2 J L/Era & B brh PAEs & &
2 BULEESMLH PAEs ESEHEKRER
Table 2 Nonparametric test results of PAEs in indoor dust of male and female student dormitories
[OESWAREN ZH DMP DEP DBP BBP DEHP DOP
g-HR B U K5 121.000 132.000 110.000 144.000 102.000 80.000
. JBR B AR FAS I 352.000 363.000 341.000 375.000 333.000 311.000
Mann—Whitney
Test z -0.875 -0.505 -1.246 -0.101 -1.515 -2.256
AT S22 PR XU 0.381 0.614 0.213 0.920 0.130 0.024
A S R[22 (OB 5 )] 0.396 0.630 0.222 0.934 0.135 0.024
I M 52 ) 35 35 35 35 35 34
(Ve EXI)] 1.000 1.000 1.000 1.000 1.000 0.647
Moses Test -
B e s AL i 1 29 30 31 30 33 28
25 Pk (RN 0.270 0.456 0.679 0.456 1.000 0.143
R 2 0.238 0.214 0.381 0.190 0.381 0.381
T i
) i 0.238 0.214 0.381 0.190 0.381 0.381
Two—Sample &5
il -0.048 -0.071 -0.048 -0.119 -0.143 0.000
Kolmogorov—
Smirnov Test FIRRTD KRR 0.690 0.621 1.104 0.552 1.104 1.104
WA RN 0.728 0.835 0.175 0.921 0.175 0.175

A gE T PAEs W R ALAE 23990 n
F:DMP 4 0.103pg/g, DEP 4 0.048ug/g, DBP Jy
90.570ug/g,BBP 4 0.094pg/g, DEHP 4 71.961pg/
g, DOP 4 0.047png/g. LA 15 s B 2 PAEs i
{54351~ :DMP 2 0.129ug/g, DEP 24 0.051pg/g,
DBP >4 133.736pg/g, BBP 24 0.177ug/g, DEHP )

144.281ug/g, DOP Jj 0.096pg/g. ] W, &A= 15 5[4
R 6 Bl PAEs YRR AL AR B T O A
XA AR A R, H T A A AR AT A R
A SR A AL, PAES V5 B 28 AL 15 4 B
ISR A S EI, Bk 2 AL PR BT DR 25, G 85 T ks N
oA SN A T4.5% 0 AR 29.0% 1 5
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The concentrations of PAEs in indoor dust from graduate and undergraduate student dormitories

0.993) . DEP(P=0.960) . DBP(P=0.987). BBP
(P=1.000). DEHP(P=0.674). DOP(P=0.448), %
G E L

®3 MTESARNEREETAMLH PAEs IFSHRIBER

Table 3 Nonparametric test results of PAEs in indoor dust at graduate and undergraduate student dormitories

ZH DMP DEP DBP BBP DEHP DOP
Bk JE U R 140.000 141.000 142.000 143.000 130.000 120.000
JEIRFL ot AR B 393.000 232.000 395.000 234.000 221.000 373.000
z -0.102 -0.068 -0.034 0.000 -0.444 -0.785
K BURTE 2P Il)) 0.918 0.946 0.973 1.000 0.657 0.432
R 0 PE[2x (A S5 ) ] 0.933 0.960 0.987 1.000 0.674 0.448
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Fig.2 The concentrations of PAEs in indoor dust at

different floors
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Table 4 Nonparametric test results of PAEs in indoor dust

at different floors

23 DMP DEP DBP BBP DEHP DOP

K7 4227 2022 1216 6948 1506 4.067

H R 3 3 3 3 3 3
WHEEEYE 0238 0568 0749 0.074  0.681  0.254

2.5 ZFEHN
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Table 5 Daily intakes of PAEs from indoor dust(DI)
b7 P TDI RID
e AR
[ng/(kg-d)] [ng/(kg-d)] [pg/(kg-d)] [pg/(kg-d)]
Z 04N 168.87 904.39
DBP 100 100
SR 7.60 40.70
ZOHAN 1734 1000.8
DEHP 37 20
W RN 7.8 45.0
ZOHN 6.58x102 0.54
DEP . 750 800
KRB 3.0x10°  2.4x10°
Z AN 0.2 1.3
BBP . 5 200 200
FIPARAN 8.9x107°  5.7x107

% 5 KW B PAES & B FR K KT
Jk 2 55 K1 2 b DEHP 28 1R Rz Jk i) 2 iR o
B 8 K, A B K B2 43 0 o 173.4ng/(kg-d)
7.8ng/(kg-d).#% PAEs W FE A AETHE, W15 75
4 7 PAES(DBP. DEHP. DEP. BBP)Z [1flJ%
JRH R ETA 367.95ng/(kg-d). 1 ,DEHP %
Feh 181.2ng/(kg-d), 22 P A DI[206ng/
(kg-d)]f% 0.88 1% ;DBP [ % &4 176.47ng/
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(kg-d), /&3 E A\ DI(8.8ng/(kg-d)If) 20.05 1i%;
DEP # &4 0.0688ng/(kg-d), &3 [H DI(1.4ng/
(kg-d))ff] 0.05 £i%5;177 BBP % 7% & 0.2089ng/(kg-d),
3 [H DI(14.3ng/(kg-d)) 0.015 £%5.4 F' PAEs %
2 I R I TDICRR I H 3 8 K 25 1 &) Al
RIDCE E HI4 2% &)fH.

Guo 258y 25 57~ vh [ A\ DEP. DBP.
DEHP )35 HHE N &5 A 3.8ug/(kg-d)
12.2pg/(kg-d)M1 Sug/(kg-d). 47 LLZH 7T 8k 4 3k
[ A\ PAEs 5 H B 5 &, L PAEs ¥ 47 {1
THEL R TR 2 A pE = N 2R DBP A
DEHP [f) % & & 70 5l e AT HEE A &= 1)
1.4%K1 3.6%.47 L PAEs ¥ Pos V15, NI FGITK
sref s fE s N %2R i DBP Al DEHP [f) 2 5
3 b PS8 H RN (1) 7.7%81 20.9%. 8 I, 27
A gy 3 B AR T PAES Vo e 5 i SEE.

3 Hit

31 EEmEENFAT PAEs 154l DEHP
A1 DBP 4 42,iX 53 H il PAEs 427 19 2 A
FHATF.

3.2 LB 6 B PAEs V5 Rk B AT Al
P05 A A 4 v X ] g 5 e AR A K R L
it BT K.

3.3 fik/Ef54 N DMP. DEP. DBP. BBP.
DEHP ¥ g b A A 3 i T ANBHE G 45,1 DOP
W A A I AH 52 PAEs 75 4% 5 % ]R3 b A
BN N S5 At i AT . N 28 B T4
SR EE DS

3.4 PAEs ¢S Bl AN A, S 30 G Z F a2
TP e, TP R FE AR (R AL

3.5 FhEE K VPM R W, 1 B #E K KT R
Jik. Forh DBP. DEHP (1) 2 8% & T3, 5 A4k
& PAEs B A\ & H 18, = 9 B 2 T PAEs 15
PN T HAL.
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