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Abstract

Upon transferring hydrochloric acid from a transport truck to a storage tank,
the vapor of hydrochloric acid inside the storage tank would spread to the surroundings.
This would affect related personnel and adjacent communities. The objectives of this
research were: (1) to design and establish a disposal system of hydrochloric acid vapor
using the absorption method; and (2) to compare the hydrochloric acid vapor absorption
efficiencies of two vapor disposal systems using water and sodium hydroxide solution
as absorbents.

This research was conducted by connecting a pipe to transfer hydrochloric
acid from a storage tank to the hydrochloric acid absorption or disposal systems so that
the acid vapor would react with two absorbents: water and sodium hydroxide solution.
The efficiency of each absorbent was measured three times. Data were collected and
then analyzed to determine means and standard deviation, and one-way analysis of
variance.

The findings of this research revealed that: (1) the polyethylene disposal
tank was designed and established for absorbing hydrochloric acid vapor with either
water or sodium hydroxide as absorbents; the tank was placed on top of a stainless steel
structure 3.5 meters tall and 1.5 meters wide (1.05 sg.m.); and (2) the erected absorption
system could absorb 9.8% to 61.4% of the vapor. The sodium hydroxide solution was
more efficient as it could absorb 61.4% of hydrochloric acid vapor, compared with only
34.9% for the water system. Economically, the sodium hydroxide system was more
cost-effective as it cost only 676 baht per hydrochloric acid vapor of 1 mg/m? (at standard
condition: 25°C and a pressure of 1 atmosphere), which was cheaper than that using
water for absorption.

Keywords: Efficiency, Disposal system, Hydrochloric acid, Sodium hydroxide,
Absorption method



