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The Removal of Residual

Chlorine from Tap Water

that is to be Used in Aquaria

by Vernon W. Cole

and William M. Lewis
COOPERATIVE FISHERIES
MANAGEMENT, RESEARCH
LABORATORY, SOUTHERN
ILLINOIS UNIVERSITY,
CARBONDALE, ILLINOIS

Most municipal water supplies are
treated with chlorine to control disease-
producing organisms. Chlorine may be
added as gaseous chlorine or as chlora-
mine, which is a combination of chlorine
and ammonia. Gaseous chlorine is more
frequently used. Water treated with
chlorine retains as tap water a high
enough concentration of chlorine to be
lethal to aquatic organisms. Even after
the water has been placed in an aquarium
and aerated several days, it may still re-
tain enough chlorine to be lethal.

Many laboratories that utilize aquatic
forms for teaching or experimental work
must utilize municipal water for aquaria.
The present paper reviews several methods
for dechlorinating tap water for use in
aquaria.

Laboratory tests (Wilhelmi, 1922) have
indicated that chloramine has a more ef-
fective germicidal action than gaseous
chlorine and is also more toxic to aquatic
animals. Coventry, Shelford and Miller
(1935) found that 0.3 to 0.4 ppm. of
chloramine Killed trout fry instantly and

0.06 ppm. killed trout fry in 48 hours. It
was also found that 0.4 ppm. killed sunfish
and bullheads, 0.7 ppm. killed hardy
species of minnows, and 1.2 ppm. caused
mortality to large carp and bullheads.
These authors pointed out that chloramine
does not decompose spontaneously and is
not removed from the water by three to
four hours of boiling.

Determining the toxicity of gaseous
chlorine, Adams (1927) found that 2.0
ppm. of chlorine killed cladocerans. Davis
(1934) reported that 1.0 ppm. was toxic
to coarse fish. Ellis (1937) reported that
1.0 ppm. killed goldfish in 96 hours.

The more common means of eliminating
residual chlorine from tap water used in
aquaria are aging, aeration, filtration
through various materials, and use of so-
dium thiosulfate. In our study each of
these methods was investigated as a means
of eliminating gaseous chlorine and the
chemical method was also tested on chlora-
mine.

Aging of water in a 20-gallon aquarium
without aeration required a minimum of
four days to reduce the chlorine content
of 3.1 ppm. to a safe level for aquatic
organisms. Larger volumes of water re-
quired only slightly longer periods of time
to detoxify. Vigorous aeration in other
tests reduced the time period for the same
chlorine level by only one day.

The use of aquarium filters (Lewis and
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"May we take this opportunity to thank
you for the copies of Turtox News that we
have received during the past year and to
ask you to keep us on your mailing list.
This publication is more informative and
interesting than most science magazines."

Sister M. Loretta

ST. ALOYSIUS ACADEMY,
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OHIO

"My yearly order for laboratory supplies
was received in excellent condition, and I
would like to thank you. I feel that you
are interested in our work."
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"I had very excellent results using your
fern spores and moss spores wtih liquid
germination medium. By the time my
students were ready, the water was
swarming with fern spermatozoa, which
were very useful in botany and zoology
for demonstration of movement."

Mabel Ruth Nebel
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tox News and the Turtox Service Leaflets
in my teaching. You are to be congratu-
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terial available to instructors in biology."
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Cole, 1957) with a purely mechanical
medium consisting of short pieces of glass
tubing proved to be more effective than
aeration. Chlorine concentrations up to
2.5 ppm. were reduced to safe levels in 20-
gallon aquaria in slightly over 24 hours.
The greater efficiency of this mechanical
medium over aeration is probably due to
the greater surface area afforded by the
medium. Filters containing activated char-
coal were very effective in reducing even
high concentrations of chlorine. A pint of
activated charcoal for a 20-gallon aquarium
with a chlorine level of 3.1 ppm. reduced
the chlorine content to a safe level for
fish in about 8 hours and completely elimi-
nated the chlorine in less than 12 hours.

Tap water containing chlorine can im-
mediately be used for holding aquatic
animals by the addition of sodium thiosul-
fate. On the basis of the reaction, it was
calculated that 2 ppm. of thiosulfate would
be required for each part per million of
chlorine. Several tests of thiosulfate in the
laboratory resulted in a factor of .008
grams per ppm. chlorine per gallon. Since
the thiosulfate is not very toxic, overtreat-
ment would not be dangerous. To test the
effectiveness of the treatment with thiosul-
fate, fish were added to the aquaria im-
mediately after the chemical was used.
These fish survived for the entire test
period of two weeks with no visible dam-
age.

In order to test the use of thiosulfate
on chloramine-treated water, ammonium
hydroxide was added to an aquarium at
a rate that was calculated to unite with
most of the chlorine present producing a
concentration of approximately 2.0 ppm.
of chloramine. These tests indicated that
thiosulfate was effective in detoxifying
chloramine-treated water when used at the
same rate as for water treated with gas-
eous chlorine. Fish added to this tank fol-
lowing treament for chloramine survived
for the test period of two weeks in good
condition.

To obtain some understanding of the
variation of the chlorine content of the
tap water, the content at the tap was

periodically sampled in our aquarium
room which is supplied by Carbondale
city water. It was found that the chlorine
content varied from day to day and in-
creased in concentration when the water
was permitted to run for 45 minutes. In
the first few minutes the chlorine level
varied from 0.0 ppm. to 0.5 ppm. by the
end of 20 minutes had risen to an average
of 1.0 ppm. and by 45 minutes was
stabilized at a maximum of 2.0 to 3.1
ppm. The average daily chlorine content
was found to be approximately 2.1 ppm.
ranging from 1.2 to 3.1 ppm. Due to this
variation in concentrations it was felt that
direct treatment of the tap water would
be more difficult than treatment of the
water in the aquaria.

Discussion:

Aging and aeration of tap water was
found to be effective in the removal of
chlorine but required a considerable
period of time. Filtration of the aquarium
water was also found to reduce chlorine
concentration but still required 8 hours
or more for a 20-gallon aquarium.

Sodium thiosulfate proved to be effec-
tive in reducing toxic levels of chlorine or
chloramine in aquaria very rapidly. The
level of treatment required was .008 grams
per ppm. of chlorine per gallon. When it
is impossible to determine chlorine levels
by analysis, the amount of thiosulfate can
be determined by assuming a chlorine
maximum of 5.0 ppm. At this level a 10-
gallon aquarium would be treated by a
crystal of thiosulfate the size of a kernel
of corn. Any overtreatment of thiosulfate
at this level will not be harmful to aquatic
organisms. Where aquarium water is to be
analyzed for dissolved oxygen, sodium
thiosulfate should not be used.
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Turtox Offers—

New Plastic M odels of
Cell Division

These improved Turtox models are
light in weight, completely shatterproof
and show great detail. Number TM-1
model of Typical Cell costs only $15.00.
The number TM-10 set of ten large mod-
els of Mitotic Division costs only $75.00.
Write for pictures and descriptions, or re-
fer to the Models Section of the new Tur-
tox Biology Catalog No. 60.

Catalog 60

The new Turtox Biology Catalog No.
60, published on August 20, 1958, is now
being mailed. Have you received your
copy?

Experiments With
Hormones and Related
Growth-control
Chemicals

Nearly all beginning biology courses at
least touch upon the uses and effects of
plant and animal hormones. Turtox offers
all of the generally used hormones, as well
as related chemicals such as colchicine prep-
arations and the gibberellic acids. A free
Turtox Service Leaflet deals with plant
and animal hormones, while another new
Service Leaflet discusses experiments with
gibberellic acid compounds.

For experimental use in beginning bi-
ology classes, our number 450A750 Plant
Growth Experimental Set is suggested.
This set includes: 1 ounce of root hor-
mone powder; 2 ounce of hormone salve;
4-ounce bottle of colchicine solution; 1
gram of gibberellic acid powder, 1 set of
plant food chemicals to make 15 gallons
of nutrient growing solution; and 3 in-
structional leaflets. Complete for ...$4.75

Viable Spores of
Fern and Moss

We collect these throughout the year
and offer fresh spores at all seasons. They
are easily germinated on moist filter pa-
per or in liquid medium, and fern pro-
thallia can be produced in afew weeks
time.

65V95 Fern Spores. Vial of viable spores
with instruction sheet ...................... $1.50
64V95 Moss Soores. Vial of viable spores
with instruction sheet ...................... 1.50

61vV180 Fern Prothallia Liquid Medium.
The three units of concentrate added
to distilled water make one liter of nu-
trient culture medium. Suitable for
both moss and fern spores. Set of 3
units (distilled water is not included)
with instruction sheet .................... 3.25
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