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Abstract;” Thirty indger dust samples were collected from/staff and study areas in ajeollege”in Foshan, and the As, Hg, Cd, Cu, Zn,

Ni, /Pb, and Cr contents were: measured. The Speanna“n correlationzeoefficient, principal component analysis, and US EPA health risk

assessment model were used to determine the $ources and degr;ee “of pollution and the health risks. The results showed that the levels of

the dight Beavy metals were higher than the background values in Guangdong Province and the reported values in other Chinese cities,

excluding Hg. The levels of the eight heavy metals were higher in the staff area than in the study area, but the difference was not

significant. The eight heavy metals were derived from similar sources; Hg was mainly derived from outdoor anthropogenic sources,

while the others were mainly derived from indoor anthropogenic sources. The daily non-carcinogenic exposure dose was in the following

order; ingestion > dermal exposure > inhalation. Ingestion was the major pathway of heavy metal exposure from indoor dust. Except for

Cr, the non-carcinogenic hazard indexes of ingestion and dermal exposure were taken from partial sample points > 1. All of the health

risks were lower than the average risk thresholds of the heavy metals, and would not cause health risks to humans. Printers, copiers,

instruments, and equipment were important sources of indoor pollution and risk sources of heavy metals. Thus, protective measures

should be taken to reduce the risk of exposure.

Key words :indoor dust; heavy metals; sources; exposure dosage; health risk
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Table 1  Parameters of average daily exposure of heavy metals in dust
28 LXivs Hufl SCHk
c mg-kg'l eSS KA ES RS KNI
IR, mg-d ! 100 [1,23]
IRy, m®.d~! 12.8 [13]
EFm al = Eth = EFdermal d ca -1 200 [ 11 ]
ED,., =ED;;, =ED g na a 3( 24, 30(HIRT) KN
BW kg 55.9 (1]
AT d ED x 365 (dEEUEY) ,70 x 365 (BUEY) [11]
PEF m? -kg ! 1.36 x 10° [11]
SA cm? 5000 [1]
SL mg- (em?-d) ! LOBRN) [1,17]
ABS et 0. 001 - g : £
CF kg-mg ! 1x10°° -y
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Table 2 Reference doses of metals and slope factors of heavy metal exposure

E| Zn Ph Cu Hg As Ni Cr Cd
RMD,,/mg- (kg-d) ~! 0. 300 3.50x107% 4.00x107% 3.00x10°* 3.00x10°* 2.00x1072 3.00x107*  1.00x10 3
RD,,,/mg- (kg-d) ~! 0.300 3.52x107% 4.02x107% 3.00x107* 1.23x10°* 2.06x1072 2.86x10™°  1.00x10 3
RID o/ mg* (kg=d) ' 6.00x1072 5.25x10™* 1.20x1072 2.40x1075 3.00x10"* 5.40x10™> 6.00x10"°  1.00x10"3
SF,,,/ [mg- (kg-d) ']~ 4.30 x10 73 0.84 42.0 6.3

1)As 19 RfD 2% 17] ;Hg 19 RID Z%3CHK[28 ], sk 6 Fi &)@ RID S5 3CHK[ 117 5As 19 SF % 3CHk[ 17,28 1 Ak 3 FiEUE &8 SF 3% 3C

k[ 11]
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2.1 EEEE
2.1.1 @WR“E%EAE
ZPAREA K-S K6, N KR Cr, Ni 5 BAFFE

EA0 i, As . Cd, Cu, Hg, Pb fll Zn & BFFGIESS
. 8 MhE G JE S U SAESA I T R E LS
S, Horb 7o Cd 23 00 A T M 103,37 5,
102. 44 4%, Cr V5 AN Ak B T 4. 36 15, B
TR N IR AR T4 TS Yl 2™ (3 3).
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Table 3 Concentrations of heavy metals in indoor dust
g P(K-S) EE'i/ME;l EE'ijC{E;l %*ﬂ]{% M“Ji’?l{ﬁ A5t J“?F?%figi ﬁfﬁkdb
/mg-kg /mg-kg /mg-kg /mg-kg ™! E 4 S/ mg kgt (JUMIBIME/ L4 50
As 0. 446 15. 14 189.99 58.54 47.59 0.72 6.8 7.00
Cd 0.361 1. 10 15.756 5.35 4.20 0.70 0. 041 102. 44
Cr 0. 000 48.18 5748.25 494.39 155.38 2.78 35.6 4.36
Cu 0.354 152.50 900. 90 356. 16 320.26 0.52 10.5 30. 50
Hg 0.412 0.18 1.35 0. 66 0.59 0.49 0. 055 10.73
Ni 0. 000 52.50 1360. 11 200. 59 131.08 1.58 9.6 13.65
Pb 0.903 126. 44 588.132 315.90 297.30 0.34 29.8 9.98
Zn 0. 145 1452.82 4882.32 3909. 31 3783.49 0.23 36.6 103. 37

2.1.2 T X ENKADESES &2
P b

ﬁIEcrmﬁWfﬁIE %vzgmmm
HE RS EYMTEGES. 8 fig: iﬁ{ﬁﬁ
Izﬁﬂ:%j]: Cr. Ni ZR8K, %%@3 Cr, Ni 28

TERE LT (P =0.004) ST FECT X A BIEE

A As F R (HCE B S RYATEIL . S ED
HL) . BT IX G & oA A 52 o] KR X o)

HL, As F1 Cd BR4h, 522 XK ENIREZHE, N
R, 2T IX = PN I B A — 3 /\m//lquJ/J‘ﬁﬂé

SRR 1.0 —EL As SRR T I XA (R4). - y
v F7 |
R4 HIRMLIREHRLESBOGI /mg kg ,fﬁ';
Table 4  Statistics of Heayy metals in the staff and study areas” .m'g-kg ol r -,
. HIK d x| | K |
g G i A 1 B &r
As® 29.53 ~189. 99 83.86 - 15. 14 ~83/11 14587 10: 004
gt 0.35~1.07 | 0ty 0.18 ~1/35 Y066 0.107 3
Cu /1 /205.85 ~900.90 f 46)'- 152. 50 ~562. ;é - } 321051 0.069
n® S0 252753 ~4674.35 /3017702 1452.82 ~4882. 32 3905, 46 " 0,968
& A7) 62.78-5748.25 7 iMb02. 86 48.18 ~289. 64 ~1140.16 0.983
Nt | = 69.65~1360. 111/ /' 36459 52.50 ~192/35 118. 59 0.422 g
Py i 300.12~453.48 | ¥ 374. 04 126. 44 ~ 588,13 286. 82 0.052
e . 227 ~14.72 ‘ 6.47 g 110-15.76 4779 0. 606

UM%LEW%ﬁEH s Wﬁd@4ﬁ$z#hlmﬁLEﬁ%7Eﬂ S IRHIME) 5 B Mann-Whitney Koo
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Table 5 Comparison of heavy metals concentrations in dusts between different cities in China/mg-kg ™'
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Table 7 Factor load of different heavy metals in the top four principal components
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