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ABSTRACT

This study aimed to investigate the relationship between physical factors and the venting volume of
volatile organic compounds (VOCs), to find the VOCs compositions, and to estimate the annual emissions of VOCs
from natural gas liquids floating and storage tank (FSO) vessel in the Gulf of Thailand. The data of relevant factors
were collected from 365 daily reports in 2014. The relationship between venting volume and five factors of wave
height, natural gas liquid’s Reid Vapor Pressure (RVP), ambient temperature, cargo tank temperature and total
condensate onboard were tested by multiple regressions analysis. It was found that the factor related to the venting
volume was the total condensate onboard (P value < 0.001). The regression equation wasy = 0.187x (R2 = 0.048)
which indicated poor relationship between the two variables. This finding was against the research hypothesis
which assumed that 5 independent variables were related to dependent variables. It may come from the independent
variables in this study were varied too narrow range to find a relationship. Moreover there may be other factors
influencing the venting volume from FSO. Thirteen samples of vent gas mixture were collected to analyze gas
compositions by using gas chromatography techniques. It was found that the average composition was 55%
nitrogen, 7% carbondioxide, 3% oxygen and six VOCs of 2.63% ethane, 14.60% propane, 14.87% butane, 1.96%
pentane, 0.26% hexane and 0.17% heptane. Butane (most found of VOCs in this study), Pentane and Hexane have
odor, thus they could have adverse effects on the health of the workforce on the FSO. The others VOCs were
odorless. To estimate the baseline of the VOCs emission, two calculation methods were applied, the first method
used the fraction of each compound in the vent gas mixture and its molecular weight to find its density in the vent
gas. It was found that the annual average of VOCs emission was 3,907 tons/year. The second method used was
(Pring et al) equation which applied VOCs’s emission factor from condensate and total production of VNGL a year
.The calculation gave the emission of 10,172.67 tons/year as 2.6 times greater than the first method. The difference
may come from the application of different factors. Finally, Screen View model was applied to predict the pollution
concentration from both vent stacks in scenarios of average emission and it was found that the maximum emission

scenario released 2.29 times VOCs greater than the average emission scenario.
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