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[Abstract |

(PAHs) in urban settled house dust. Methods: Vacuum cleaner was used for gathering settled house dust in 61 urban homes,and

Objective:To investigate the concentration and possible influencing factors of polycyclic aromatic hydrocarbons

high-performance liquid chromatography (HPLC) with fluorescence detection and wavelength programming were used for PAHs
measurement. Self-administered questionnaire was used to collect the possible influencing factors on PAHs in settled house dust.
Results; Of 61 samples, the detection rates of phenanthrene,fluorene and pyrene were all 100% ,and others were more than 85%. The
geometric mean (G) concentration range was from 0.113 to 1.919 pg/g. The G concentration of total PAHs was 10.066 pg/g,and the
maximum concentration was up to 280.395 pg/g. The sum of PAHs was far higher for high molecular weight than low high molecular
weight. No influencing factors were found on PAHs levels in settled house dust. Conclusion:The PAHs pollution is ubiquitous and its
level might cause potential health effects. It needs further investigation with larger sample size to explore the possible influencing
factors on PAHs levels in settled house dust.
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Table 1 Measurements of PAHs in settled house dust (pg/e)

PAH JERER KR (%) x M G = GSD Min Max

Nap 59 96.70 0.424 0.277 0.255 + 0.003 0.019 2.800
Ace 53 86.90 0.573 0.394 0.302 + 0.003 0.013 5.202
Flu 61 100.00 0.425 0.154 0.168 + 0.003 0.006 8.672
Phe 61 100.00 5.353 1.988 1.919 + 0.004 0.082 102.580
Ant 57 93.40 0.241 0.120 0.113 + 0.003 0.007 2.173
Fluo 60 98.40 4.301 1.771 1.440 + 0.005 0.009 72.141
Pyr 61 100.00 3.035 1.327 1.359 + 0.003 0.039 37.739
Bla]A 59 96.70 0.657 0.461 0.323 + 0.004 0.007 5.731
Chr 60 98.40 2.481 1.489 1.107 + 0.005 0.006 19.539
B[b]F 59 96.70 1.437 1.014 0.786 + 0.003 0.011 10.313
B[k]F 59 96.70 0.482 0.314 0.271 + 0.003 0.013 3.433
B[a]P 58 95.10 0.688 0.468 0.385 + 0.003 0.007 6.449
D[a,h]A 52 85.20 0.280 0.172 0.153 + 0.003 0.011 1.617
Blg,h,i]P 57 93.40 0.641 0.436 0.326 + 0.004 0.007 3.595
I[ed]P 53 86.90 0.570 0.387 0.328 + 0.003 0.008 4.046
LMW 61 100.00 6.911 3.125 2.936 + 0.003 0.101 120.373
HMW 61 100.00 14.185 8.039 6.897 + 0.004 0.083 160.022
CaPAHs 61 100.00 4.289 2.953 2.435 + 0.003 0.018 29.686
TPAHs 61 100.00 21.096 11.277 10.066 + 0.003 0.184 280.395

Nap:2%; Ace: 508 ;Flu: % ; Phe: 3F ; Ant: & ; Fluo: %6 8 ; Pyr: 8 ; B[ a]A: 7531 (a) JB0; Chr JB ; B[b]F: A FF (b) 9B Bk JF . K (k) 94 ;B
[alP: %3 (a) BE ;D [a,h]A: Z 283 (a,h) B ;B g, h,i]P: 5 (g,h, 1) BE s 1[cd [P ¥fiF (1,2,3—cd) BE ;LMW & A 2 1B 3 INIKFRIY PAHs;
HMW: &6 3 /~LL 2RI PAHs; CaPAHSs ; 38 [ PR R L2 19 08 1 19 PAHs ; TPAHs : 5L PAHs ;% S ARS8 M P08 6 JUATH 5L
GSD : JUAIHRIERZE ; Min « 55/]ME ; Max : 5 K AH

Fx2 EBRLHEMPESEFTRASSENE

Table 2 Measurements of PAHs in outdoor settled dust (hg/g)
PAH EE i Kzt 4 (%) X M G £ GSD Min Max
Nap 34 75.56 0.133 0.092 0.092 + 0.003 0.006 0.523
Ace 19 4222 0.150 0.128 0.128 + 0.003 0.005 0.674
Flu 41 91.11 0.100 0.097 0.097 + 0.003 0.007 0.351
Phe 45 100.00 1.303 1.214 1.214 £ 0.003 0.048 6.247
Ant 36 80.00 0.112 0.097 0.097 + 0.003 0.007 0.582
Fluo 44 97.78 1.848 1.607 1.607 + 0.007 0.005 7.263
Pyr 45 100.00 1.193 1.000 1.000 + 0.003 0.057 4.875
Bla]A 45 100.00 0.462 0.351 0.351 £ 0.004 0.015 2.274
Chr 45 100.00 1.348 1.149 1.149 £ 0.004 0.037 5.450
B[b]F 45 100.00 0.894 0.754 0.754 £ 0.003 0.037 3.750
B[k ]F 45 100.00 0.330 0.290 0.290 + 0.003 0.016 1.421
Bla]P 42 93.33 0.485 0.313 0.313 £ 0.003 0.022 2.454
D[a,h]A 42 93.33 0.157 0.123 0.123 + 0.003 0.010 0.534
Blg,h,i]P 43 95.56 0.435 0.378 0.378 £ 0.003 0.012 1.544
I[cd]P 43 95.56 0.407 0.315 0.315 + 0.003 0.031 1.526
LMW 45 100.00 1.648 1.478 1.478 + 0.003 0.144 6.999
HMW 45 100.00 7.437 6.670 6.670 £ 0.003 0.228 26.339
CaPAHs 45 100.00 2.775 2.503 2.503 + 0.003 0.143 11.228
TPAHs 45 100.00 9.086 8.479 8.479 + 0.003 0.373 29.689

Nap:Z%;Ace: EUE ;Flu: 27 ; Phe: € ; Ant: J0; Fluo: 5% B0 ; Pyr: 263 B[a]A . %59 (a) B; Chr: B ; B[ b ]F: 289 (b) 9% B4, B[k JF . A J (k) 9840, B
[a]P: % (a) 26 ;Dla,h]A: 2K (a,h) ;B[ g, h,i [P A3 (g, h, 1) B 1 cd JP: BliIFF (1,2, 3-cd) B LMW &A 2 4~8k 3 4Ry PAHs; HMW
EA 3 AL FEIRE PAHs; CaPAHs 26 E MR 194 SR PR PAHs; TPAHs . 5 PAHs ;% . BAEBI80 M. 0788 6 . LA B8 6SD - U
FRUEM 2% ; Min ; F/IME ; Max: e K (H
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Table 3 Pearson correlation coefficients between 15 logged PAH concentrations in house dust or outdoor dust (r)
Nap Ace Flu Phe Ant Fluo Pyr BlaJA Chr  B[b]F B[k]F B[a]P D[a,h]A B[g,h,i]P

Nap 004 021 0.14 -024 -0.04 0.06 001 0.04 0.08 0.02 0.04 0.13 0.07
Ace 0.58** 0.18 0.27 0.34 043 030 025 029 024 022 024 0.16 0.20
Flu 0.61*" 0.63°* 0.89** 0.83** 0.74** 0.83** 0.80"* 0.80°* 0.82** 0.78°* 0.65°* 0.78"* 0.79"
Phe 0.47+* 0.58** 0.93"* 0.93*  0.86** 0.96* 0.92"* 093" 093 091" 0.78"* 0.77"* 091"
Ant 0.43*" 0.60*" 0.84** 0.86"" 0.87** 0.93** 0.92°* 0.90** 0.89** 0.88** 0.72** 0.78*" 0.87**
Fluo 0.31*" 0.62** 0.72** 0.85** 0.77** 0.88** 0.68** 0.92"* 0.86** 0.82** 0.71"* 0.67*" 0.80*"
Pyr 042" 0.58*" 0.85°* 0.96°* 0.87** 0.87*" 098" 097" 097" 096" 0.84"* 0.84*" 0.95**
Bla]A 0.44* 0.69** 0.75°* 0.83** 0.84"* 0.78** 0.88"* 0.98** 0.97** 097** 0.87** 0.83"" 0.94"~
Chr 043" 0.56** 0.69** 0.71** 0.58** 0.66** 0.70** 0.95"* 0.98** 0.95** 0.86"* 0.82*" 0.93**
B[b]F 0.40*- 0.66** 0.77** 0.85** 0.80°* 0.81** 091** 096" 0.95"* 097+ 0.88** 0.85"" 0.94"~
B[k]F 0.42*- 0.58** 0.65°* 0.77** 0.76"* 0.75** 0.87** 095" 0.88"* 0.97"* 0.88"* 0.87"" 0.97
Bla]P 0.37** 0.60** 0.59** 0.60°* 0.66** 0.57** 0.65** 0.85** 0.80"* 0.82** 0.85"* 0.75 0.85""
D[a,h]JA 0.33* 0.49°* 0.59** 0.68** 0.68** 0.62"* 0.68** 0.66** 0.55** 0.61°* 0.57** 0.43*" 0.84+*
Blg,h,i]P 0.43** 0.72** 0.71** 0.76** 0.68** 0.71** 0.78** 0.89** 0.84** 0.91** 0.85** 0.85"* 0.57"*
I[cd]P 0.40*" 0.56*" 0.60** 0.66"* 0.63** 0.64** 0.70** 0.83** 0.78"* 0.80** 0.76"* 0.82** 0.65"* 0.84*"

72 FOTR/RBIIEE N PAHSs [EIRYARSE R AL, A5 BT A2 b PAHS [AJAYASE 2 4L

Nap:Z%;Ace: EJE ; Flu: %5 ; Phe: 3E ; Ant: J80; Fluo : 5¢ 4 ;

Pyr:t6;Bla]A: %I (a) B ; Chr: JE ; B[b]F: 3 (b) 5 B B[k F: 29 (k) 9 B ; B[a]P: A (a) 6 ;D [a,h JA: — 2K (a,h) B(;B[g,h,i]P: %I
(g,h,1) 8 ;[ ed [P BliFF(1,2,3-cd)BE; *P < 0.05;**P < 0.01,

F4 ENSEI PAHs AN KESHHIXEKS X5

Table 4 Association and difference of PAH concentrations in house dust samples with outdoor dust samples

(pg/g,G = GSD)

PAH JRER =W =k R: = Pt
Nap 32 0.262 + 0.002 0.075 £ 0.002 -0.079 4.505 < 0.001
Ace 18 0.155 + 0.003 0.091 + 0.003 0.313 1.482 0.16
Flu 41 0.150 = 0.002 0.068 = 0.002 0.555% "~ 4.461 < 0.001
Phe 45 1.822 + 0.002 0.830 = 0.002 0517~ 4312 < 0.001
Ant 34 0.109 = 0.002 0.072 £ 0.002 0.442* 1.974 0.06
Fluo 43 1.319 + 0.003 0.861 + 0.003 0.629*** 1.841 0.07
Pyr 45 1.264 + 0.002 0.754 + 0.002 0.513*** 2.923 < 0.01
B[a]A 44 0.270 = 0.002 0.236 + 0.003 0.668"** 0.768 0.45
Chr 44 1.047 + 0.002 0.758 + 0.003 0.724%** 2.061 < 0.05
B[b]F 44 0.687 + 0.002 0.590 + 0.002 0.575*** 0.917 0.36
Blk]F 44 0.246 + 0.002 0.211 + 0.002 0.503** 0.903 0.37
Bla]P 40 0.316 + 0.002 0.291 + 0.002 0.555%** 0.479 0.64
D[a,h]A 34 0.136 + 0.002 0.099 = 0.002 0.101 1.147 0.26
Blg,h,i]P 40 0.286 = 0.002 0.237 + 0.002 0.665"** 1.032 0.31
I[cd]P 38 0.274 + 0.002 0.260 + 0.003 0.496" 0.281 0.78

Nap;%;Ace;i%ﬂ%;FIu;jﬁ;Phe;%E;Ant;}%;;Fluo;ﬁ{%‘;;f’yr;ﬁﬁ;B[a]A;%J‘ii(a)A%’Q;Chr;E ,B[h]FﬂiJi(h)K%’wB[k]Fﬂl‘ji(k)&‘%\,B
;Blg,h, i 1P #3f(g,h, 1) ;1 cd]P: i (1,2,3-cd) B ; G JLMIIRL; GSD . JUAIFR#ERS ;*: Pearson AH
e BB TN ¢ K556, "P < 0.01;°*P < 0.001;***P < 0.000 1,
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Table 5 Exposure levels of benzo [a] pyrene in house dust and their related health risk index (RI)

=2 e ST
e ECER) s n G SHCTAY) RI
G Py I KAE G Pys KRAE
Rudel RA, et al™ 2003 XE 120 0.285 13.000 54.000 0.1 1.8 7.2
Maertens RM, et al''™ 2004 &R 132 0.013 0.097 - <01 <o0.1 -
Roberts JW, et al® 2009 E| 616 0.154 2.390 - <0.1 0.3 -
Langer S, et al'® 2010 PR 497 0.010 - - < 0.1 - -
ARG 2011 hEpEE 58 0.385 1.918 6.449 0.1 0.3 0.9
0.730* 4342*  10.901* 0.1 1.5 15
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