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The purpose of this research is to evaluate indoor office
environment using the concentrations of nicotine, 3-ethenyl-
pyridine(3-EP), and respirable suspended particulate(RSP),
which are indicators for environmental tobacco smoke(ETS)
and the correlations between indicators and environmental
conditions(smoking density, smoking index). The mean air
change per hour(ACH) in smoking rooms was 10.4 and most
of the smoking rooms showed non-compliance with ASHRAE
standard value except only one smoking room. The concen-
trations of RSP, 3-EP, nicotine showed log-normal distri-
butions, and became different statistically depending on
smoking condition(p<0.01). The geometric mean concen-
tration of RSP in smoking room was 441.7 ug/m’ that is far

exceeded environmental standard(150 g/m). This implies
that fine particulate in smoking room should be carefully
controlled considering smoking density and ventilation rate.
The mean concentrations of nicotine and 3-EP were 93.4 g/
m and 8.8 wg/m’, respectively. The correlation coefficients
between RSP and SI, 3-EP and SI, and Nicotine and S| were
0.67, 0.84 and 0.74, respectively. The correlation coefficient
between nicotine and 3-EP, nicotine and RSP, and RSP and
3-EP were 0.76, 0.78 and 0.57 respectively.

Key Words : Environmental Tobacco Smoke(ETS), Nicotine,
Respirable Suspended Particulate(RSP),
3-Ethenylpyridine(3-EP), Smoking Index(SI)
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Table 1. The condtions of nicotine and 3-EP analysis
Variable Conditions

GC Hewlett Packard 5890A. U.S.A
Detector Nitrogen-Phosphorus Specific Detector
Injector Capillary Split Mode
Column 25m x 0.32mm ID 0.25¢m Film Thickness HP 5, Hewlett Packard. U.S.A
Carrier Gas He
Flow Rate 1.5 m{/min
Split Ratio S5:1
Injector Volume 1 ¢l
Injector Temp. 200 C
Detector Temp. 300 C

Temp. Program

160 C Iso-Thermal Mode
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. 1. The cumulative probablity distribution of

nicotine concentrations by smoking condition.

Table 2. The characteristics and description of sampling site

Sampling Site Area ACH Smoking Density Smoking Index Remarks
(m)  (Air Change/ Hour)  (Cig. No. /m‘hr) (SD/ACH)
A 9.8 18.6 1.5-2.5 0.08-0.14 4 Fans, General Ventilation
B 8.7 8.2 3.9-4.0 0.47-0.48 HVAC System
C 8.2 8.2 3.6-3.7 0.44-0.45 HVAC System
Smoking Room D 183 8.2 1.6 0.19 HVAC System
E 59 12.8 2.1-2.8 0.16-0.22 2 Fans, General Ventilation
F 154 10.7 1.3-14 0.13 1 Fans, General Ventilation
G 18.1 59 0.3-0.6 0.05-0.12 HVAC System
Smoking Allowed H 18.1 55 0.2 0.04 General Ventilation
Office I 17.2 5.0 0.6 0.11 General Ventilation
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Table 3. The descriptive statistics of airborne indicators concentration for ETS according to environmental condition related to smoking ¢

Indicator Environmental Condition No. of Samples Geometric XMean, .Range, i Geometric Standard
pgm min. max. Deviation
Smoking Room 17 4417 198.7 840.2 1.7
RSP Corridor Outside Smoking Room 9 434 <237 103.2 23
Smoking Allowed Office 2 70.7 67.1 74.6 1.1
Non-smoking Office 9 35.1 <237 130.6 26
Smoking Room 18 934 217 2633 20
Nicotine Corridor Outside Smoking Room 9 3.0 0.8 154 2.8
Smoking Allowed Office 3 12.8 9.6 15.0 1.3
Non-smoking Office 10 0.9 <08 2.8 21
Smoking Room 18 8.8 0.8 49.8 4.6
3.EP Corridor Outside Smoking Room 9 1.1 <05 8.2 45
Smoking Allowed Office 3 1.1 1.1 12 1.0
Non-smoking Office 10 0.6 <0.4 7.0 4.1

% Nicotine Standard : 50xg/m(1/10 of ACGIH’s TLV)
% RSP Standard :
- National Ambient Air Quality Standard - PM10 50 pg/m'(annual arithmetic mean), 150 1g/m'(24-hour average)
- PM2.5 15 pg/m'(annual arithmetic mean), 65 1g/m'(24-hour average)
- Korean Ministry of Environment - PM10 150 pg/m'(annual arithmetic mean)

- Korean Ministry of Health and Welfare - TSP 150 pg/m'(annual arithmetic mean)
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Table 4. The comparison of correlations coefficients between ETS indicators(p<0.01)

Nicotine 3-EP RSP
Nicotine 1 - -
3-EP 0.76 1 -
RSP 0.78 0.57 1
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