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ABSTRACT

Objectives: This study was conducted to determine the impact of aquariums on indoor air quality for improving
humidity and reducing indoor air pollutants.

Methods: An air-conditioning chamber was used to determine humidity increase by aquarium volume at three
different temperatures (20°C, 25°C, 30°C). Humidity increase was measured for 21 hours (20°C) and 12 hours
(25°C, 30°C) while placing five different volume of aquarium in the chamber. Concentrations of several volatile
organic compounds and formaldehyde were measured after a known amount was injected into the chamber with
and without an aquarium.

Results: The humidity inside the chamber increased when the aquarium was inside the chamber. Humidity
change was similar at 20°C, 25°C, and 30°C, but slightly higher at higher temperatures. The bigger the aquarium
volume, the higher was the humidity increase that occurred. Humidity increase by the aquarium was sufficient
to increase indoor humidity in winter and negligible in summer. Concentrations of some water-soluble indoor
air pollutants and formaldehyde were decreased with the aquarium inside the chamber.

Conclusions: An aquarium could increase indoor humidity in winter, while the humidity increase is negligible

in summer. An aquarium could decrease some water-soluble indoor air pollutants, including formaldehyde. This
result implies that an aquarium may have positive effects on indoor environmental quality.
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Table 1. Aquarium volume and water surface data

Aquarium Volume (W x L x H) (cm) Water Surface (cm?)
Extra-small (Aquarium 1) 30x19.5%x23.5 585
Small (Aquarium 2) 38 x 28 x 39 1064
Medium (Aquarium 3) 60 x 22 x 30 1320
Large (Aquarium 4) 60 x 35 x 38 2100
Extra-large (Aquarium 5) 61.5x36.5x52 2244.75
g5k o W, 584 AYoPEL 448e  AEDAE olgHe] ANeIBIS YN,

Hlawsl7] fste] H84d Ao HdE2< Toluene, NBE AF 3 AR IR 9k AIES A
Xylenes, Ethylbenzene®] 7HA&5 FAlol 43k e o] HIE Formaldehyde$t VOCs z+zt MP-X
k. VOCsE AEH37] 9138k Coconut Charcoal 100H(SIBATA Scientific Technology Ltd. Japan)e}t
Sampler tube®} XAD-2 Sampler tube ¥ 252 ©] MP->130NII (SIBATA Scientific Technology Ltd.
8313132, FormaldehydeE A1&3}7] 915l DNPH Japan)E ©]&-s}3it.

Table 2. Chamber settings for aquarium and humidity increase correlation measurement data

Time +3hr +21hr +12hr +12hr +12hr +12hr
Chamber’s Outdoor Temperature (°C) 20 25 30
Chamber’s Outdoor Circulation Fan On
Chamber’s Indoor Circulation Fan On
Relative Humidity Set (%) 20
Temperature Set (°C) 20 25 30
Flow rate (Ipm) 400 0 400 0 400 0

Table 3. Chamber settings for aquarium and indoor pollutant decrease correlation measurement data

Time ~09:00 ~09:30 ~10:30 ~11:30 ~12:30 ~13:30
Chamber’s Outdoor Temperature (°C) 25
Chamber’s Outdoor Circulation Fan On
Chamber’s Indoor Circulation Fan On
Relative Humidity Set (%) 40%
Temperature Set (°C) 25
Flow rate (Ipm) 800 0 0 0 0 0
Reference Note Stabilization a?itgﬂgzti Standby ~ Sampling  Standby = Sampling
Time ~16:30 ~17:00 ~18:00 ~19:00 ~20:00 ~21:00
Chamber’s Outdoor Temperature (°C) 25
Chamber’s Outdoor Circulation Fan On
Chamber’s Indoor Circulation Fan On
Relative Humidity Set (%) 40%
Temperature Set (°C) 25
Flow rate (Ipm) 800 0 0 0 0 0
Reference Note Stabilization a?itgzg‘zroi Standby ~ Sampling  Standby = Sampling
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Table 4. Indoor pollutants and 24 m* chamber standard
aliquotion amount data

24 m* chamber

Chemical standard aliquotion amount (ul)
n-Hexane 20
Methyl tert-butyl ether 750
(MTBE)
Acetone 700
2-Butanone (MEK) 140
Benzene 10
Toluene 25
0-Xylene 25
Ethylbenzene 20
Formaldehyde 5
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Fig. 1. Sampling method of indoor pollutant decrease rate measurement
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Fig. 2. Relative humidity growth by time duration in
20°C, 25°C, 30°C
*EC: Empty Chamber, TAQ: Aquarium
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Table S. Increase amount of relative humidity from
control group (empty chamber) by volume of
aquarium and temperature

Temperature 20°C 25°C 30°C
Aquarium 1 17% 9% 9%
Aquarium 2 8% 15% 11%
Aquarium 3 17% 15% 23%
Aquarium 4 24% 36% 45%
Aquarium 5 26% 29% 28%
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