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Figure 1. Comparison of the 
gas chromatograph-flame ion
ization detector chromatograms 
of (a) the vacuum extract and 
(b) the charcoal tube air 
sample of adhesive W-1. · 

276 

I 

- - -.,.-,..;.;;o,. ..... .;;;.;;_ ______ ··-- ... ,.......___ 

~1560 

CONTINUOUS MONITORING IN OCCUPIED RESIDENCES OF AIR CONTAMINANTS 
FROM UNVENTED COMBUSTION SOURCES 

1,2 2,3 1 2,3 Paul J. Hoen , Brian P. Leaderer and Jan A.J. Sto wijk 
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Abstract 

Continuous monitoring of NO, N07 , CO, co2 , so2 and o2 depletion was 
conducted in 14 residences (13 with kerosene space heaters and one 
without) in two locations in the residence (room with the heater and 
bedroom) and outdoors. The continuous monitoring was conducted 
concurrently with integrated passive monitoring for N02 , so

2 
and 

inf!~ tratiot\ rate. Pea~ concentrations ~ecorded were: so2 = . 1155 . 8 l. 
µg/m , N02 , 847.4 µg/m , CO= 21.1 mg/m and co2 = 0.78% . . •iverage/N02 and so2 during kerosene heater use for the whole sampling period in each 
residence calculated fr2m the integrated monitors and continuous 
monitors agreed well (r > 0.87) while average N02 and so2 l evels 
calculated from the/integrated monitors underestimated peak exposures by 
greater than 30%. Decays of reactive gases (N0

2 
and so2) were always 

greater than non-reactive gases (co
2

) but no consistent pattern within 
or between residences was evident. Integrated infiltration rates 
(perfluorocarbon tracer technique) agreed well with the average 
non-reactive gas decay rates. 

Introduction 

Several controlled chamber studies have been conducted to study the 
air pollutant emission by~products from unvented kerosene space heaters 
(7,12). These studies have shown that the use of such heaters may 
result in human exposures to several air pollutants at concentrations 
well in excess of existing ambient health standards, and in some cases 
in excess of occupational health standards. The air contaminants 
identified in the chamber studies to be of concern include nitrogen 
dioxide (N0

2
), carbon monoxide (CO) and sulfur dioxide (S02). Carbon 

dioxide (co
2

) and .oxygen depletion have been studied as well. 

We conducted a field study during the heating season of 
January-April 1983 in the New Haven CT. (USA) area to assess air 
pollutant exposures and health effects associated with the use of 
unvented space heaters fueled by kerosene (3,8). The exposure 
assessment portion of the study employed a staged design of monitoring 
and.. estimation. One important component of the staged design was the 
continuous monitoring for selected air pollutants in a sub-sample of the 
residences in the study. The continuous monitoring, which was conducted 
concurrently with the integrated monitoring in the study allowed for an 
assessment of: a) peak and average concentrations of ~o. N02 , so

2
, CO, 

co
2 

and 0 depletion during heater use; b) the relationship among peak 
concentrations, average concentration~ during heater use and integrated 
exposures to N0

2 
and so

2
; and c) the estimation of removal rates of 








