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Abstract: With stainless-steel canisters, indoor air samples were taken from guestrooms of 20 different hotels in
Guangzhou. The aromatic hydrocarbons (AHs) levels of these samples were later analyzed by a gas chromatography-mass
selective detector (GC-MSD) coupled with a pre-concentrator. Total concentrations of eight AHs, including benzene,
toluene, ethylbenzene, o-xylene, m/p-xylene, styrene, 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene, averaged 273.1
pg/m’ and ranged 2.3~1058ug/m’. Average levels of Benzene, toluene, ethylbenzene and xylenes in rooms of the 20
hotels were 22.9, 151.6, 46.4 and 60.5pg/m’, respectively. Average benzene levels ranged 0.7~72.2ug/m’, all below the
guideline level set in China’s Indoor Air Quality Standard (GB/T 18883-2002). However, its cancer risks for hotel
room-keeping workers and frequent dwellers were higher than 1x10°°. Average toluene levels ranged 1.4~841pg/m®, with
24% exceeding the GB/T 18883-2002 guideline level. No significant relationships were found between indoor AHs levels
and hotels’ star ranks or time intervals after its latest decorations. Some most recently renovated hotels had relatively
lower AHs levels probably due to the usage of environment friendly materials and products. As for the hotels the highest
indoor AHs levels, focused on those had the last decoration occurred 2~5 years ago, and in the meantime reflected a rather
low benzene to toluene ratios (B/T), suggesting that indoor emission as the major AHs source. Though outdoor air quality
can impact indoor AHs levels in hotels via ventilation, our results indicated that the most important factor to lower indoor
AHs levels of the hotel guestrooms was to use environment friendly materials and products for the decoration or
renovation.
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Fig.1 Location of hotels for indoor air sampling
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Table 1  Star ranks and time intervals after latest decorations of selected Hotels, indoor average temperature and relative
humidity during sampling, and detected levels of aromatic hydrocarbons (mean + Sy)
O BN RE EECC) RH) AR (/)
7 R L CHR SRR
DZH 3 v 23.2 60.7 39.1+5.0 86.1+12.4 18.7+£3.9 24.743.8 184.31£21.8
YZ 6 v 21.6 65.8 28.4+7.2 96.1+£29.8 21.04£7.5 35.949.6 208.0+54.8
YC 0.5 P 249 459 10.1£2.1 21.5+2.1 5.4+0.7 7.9+£0.8 70.3£11.3
DXC 2 Py A 224 58.9 40.5+£7.8 604.0£155.9 145.5£79.2 141.4+£59.4 1057.8£196.8
X 3 Iy A 223 77.7 72.246.2 459.2456.1 176.4+17.6 222.3+43.3 1025.8£39.2
BL 6 U 21.5 68.6 56.5£15.8 147.8+54.6 34.8+17.1 42.5+13.0 311.0£102.9
TH 0.5 =V 26.0 54.6 2.31£0.5 32.3+12.6 1.0£0.6 1.3£0.8 37.5£14.9
PZ 1 —5 25.8 51.8 7.7£0.9 32.4%1.5 2.8+0.1 4.3+0.4 49.242.3
XS] 2 =2 27.4 68.6 3.0£1.2 10.4+3.0 64.2422.6 66.9£17.5 177.7£39.2
MH 3 =V 27.6 51.0 1.4£0.9 4.3£1.8 0.2310.1 0.31£0.2 6.4£2.9
YLW 5 =V 23.8 73.3 31.545.3 431.2£117.6 125.4+28.0 159.2441.0 829.3+178.3
DF 6 = A 234 59.3 4.8+0.3 16.3+14.8 3.8£3.4 3.7£2.6 30.3£24.0
XY 0.5 ;) 21.6 44.8 3.5£0.3 15.5£3.0 1.4£0.1 1.8+£0.2 24.0+3.2
JSJ 2 Wi 253 78.3 0.7£0.3 1.4£1.0 0.1£0.1 0.1£0.1 2.3£1.7
HzZY 2 Wi 24.0 69.6 2.3+1.3 1.7£0.4 4.0£1.5 14.2+4.8 30.5+4.7
HM 4 1 24.0 55.5 2.312.0 5.61£0.3 3.4+23 17.7£4.0 49.2+8.0
ZH 5 1 26.9 51.7 3.9£1.6 10.9+5.2 2.0£0.2 2.9+0.2 20.8+6.5
HB 4 =1 23.8 67.6 47.3+14.7 328.11£64.6 152.8£35.9 256.31£55.2 816.2+146.3
YX 5 iy 24.7 62.4 26.619.3 223.7+83.8 77.1£33.6 99.5+44.3 511.3£216.5
BG 6 ;) 21.3 60.7 4.3£1.6 13.643.1 2.41+0.8 3.0£1.0 23.846.19

®2 IMHTRESEBENSSRIMESSH BTEX BIKE (ng/m’)KF L

Table 2 Comparison of BTEX (ug/m®) between hotel rooms in Guangzhou and those of other indoor environments

previously reported

KA E R * S K i, 48—
AR N 22.9 151.6 46.4 29.6 31.0
7l KA 78.0 142.0 19.0 41.9 8.9
Fm AR 87.1 287.3 - 143.0 434
@70 DAPANES 14.6 35.1 — 222 102
S T 1.77 333 4.04 10.7 6.23
BT 3.07 14.9 1.90 4.06 2.02
Pt 1% 2.23 20.35 2.89 7.84 2.46
CLA ! 2 0.98 4.44 1.07 2.64 0.88
i 2.20 4.25 0.62 1.6 0.68
sl [EE7] 11.54 127.85 11.86 14.88 9.34
BT 10.34 85.77 8.59 10.93 5.94
DL i 14.24 32.05 21.02 18.95 7.59
i 16.42 14.51 2.51 5.68 1.68

P50 4.78 17.35 1.39 2.99 1.95

F P 68 142 232 406 -
I WA 437 82.2 15.8 23.7 19.5
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Fig.2 Comparison of average BTEX levels in different

star ranks hotels
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Table 3 Carcinogenic risk due to benzene exposure in hotels for different categories of people

LIRS E S Tt D(h /d) F(d/a) L(a) 1[x10 *mg/(kg-d)] Risk(X 10 )
TAE IS 8 250 35 2.28 6.22
N S 8 250 30 2.31 6.30
e % 12 150 35 2.05 5.60
7 Hy i 12 150 30 2.08 5.67
=1 i % 12 60 35 8.20 2.24
% ok S 12 60 30 8.30 227
A /K Ol 12 10 35 1.37 0.373
et S 12 10 30 1.38 0.378

2R B A 5 B0 1k, L B0 XS o] R

ﬁ[26’29]:
Risk=/-PF
X HPF AR F, ke/(d'mg), X T2, HAEH b
0.0273; 1 J 2R NARMRN 1 A8 W N N AR T 24
90 %6 W, I 1 Ay R 2Cat S
[=(C-R-D-F-L)-0.9/(W-T-365)

Xd: ¢ NG RMIKEE, mgm’; R AT,
f,m’/h, AR 027m’/h; D KRB, hd; F

h BRI, d/ay L SR ER I, a; WOk Sk R 5 1R,
kg, BRI 65kg, L MEAN 55kg; T K V-1 B #a 4F [E a,
T EUE Y RN A5 720075 YR IS
C WA SR 2R P, B 22.9pg/m’; 5%
FRINTA] D AR HE AT S=AE ) I 12hv/d, 11
TRERANA F O NBE0 A 75 K 0 5 bt o 5
28 ZE NAE SR A (150d/a), — M 5 oKk A
(60d/a) I H /R AAERL(10d/a); B i 1] L FIRAAT]
(135 TARAR BRVHAR, 3 M 35a, 2k 30a. 5340, 5
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