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JR East continuously strives to improve station restrooms, 
enhancing service by means such as increasing the number of 
restroom facilities and changing over from Japanese-style to 
Western-style toilets.  However, while customers’ view of JR 
East restrooms has improved, there are still many who express 
opinions about odors.  However, station restrooms are used 
so frequently that it is a struggle to control unpleasant odors 
sufficiently with just forced ventilation and cleaning.  Therefore, 
to help alleviate station restroom odors, we set out to identify 
their sources and then find ways to eliminate those.

Fig. 1 shows the flow of this research.

Station Restroom Odors2
2.1 Restroom Odors
Offensive odors are usually compound odors of low concentration 
made up of many components, and restroom odors are made up 
of such compound odors.

The locations in restrooms where odors are generated can be 
broadly categorized into two types.  One is the locations where 
strong odors occur locally (local odors), and the other is the 
locations where weak odors are released across wider areas such 
as floors (pervading odors).

Typical odors found in station restrooms are from ammonia 
and amines.  Ammonia is generated in the process of bacteria 
working to break down urine (Fig. 2).  The generation process for 
amines is not clear, but their unpleasant odors are generated in 
locations where there is urine that is undergoing bacteria activity.

Introduction1

2.2 Odor Sources
An odor source always exists in locations where restroom odors 
can be detected.  As Fig. 3 shows, sources are substances that 
release odors, such as excreta, dirty toilets and dirty floors.  In 
this research, we focused on odor sources generated locally and 
investigated approaches for preventing localized restroom odors.

Study on Restroom Odor Sources3
3.1 Station Restroom Measurement Survey
In a preliminary survey, we selected and surveyed 10 stations in 
the greater Tokyo area where restrooms are perceived as having 
odor problems.  Making floor surfaces the main target of the 
survey, we mainly used gas detection tubes to measure ammonia 
and amines at locations very close to each other.  We divided 
measuring locations into three locales according to the section 
where odors are generated: the step section and grating (including 
floor wastewater trap), floor, and urinal (Fig. 4).

Table 1 shows the relationship between odor intensity and 
substance concentration for ammonia and trimethylamine that 
are typical offensive odor substances according to reference 4).
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Physical measures of ventilation and operational measures of cleaning are implemented to deal with odors in station restrooms, 
but there is much demand from passengers for further measures to improve this issue.  Usage of station restrooms in the greater 
Tokyo area in particular is extremely high, so resulting odors also are very pungent; yet, normal household type air fresheners and 
deodorizers have little effect in controlling these restroom odors.  Therefore, to help alleviate station restroom odors, we set out 
to identify the sources of such odors and then considered how to eliminate them.  Notably, we focused on the area around urinals 
as being a trouble spot for typical station restroom odors from ammonia and amines.  We categorized and studied the different 
characteristics of train station odors by section and then showed courses of action in which odor control measures could be taken 
for each section.
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3.3 Floor Odors
If urine flows from the step to the floor and the floor is configured 
in such a way that the urine spreads out along routes provided 
by the mortar joints in the floor (Fig. 10), pungent odors will 
occur (Table 6).

3.2 Step and Grating
(1) First characteristic
Urinal steps and gratings can easily become sources of pungent 
odors if they have joints, material junctions and/or uneven 
surfaces (Fig. 6), especially in the area where urine drips down 
directly (Fig. 5) (Table 2).

(2) Second characteristic
If restroom construction is such that urine on the step can 
accumulate easily at wastewater drains and traps on the floor 
(Fig. 7), pungent odors will be generated from inside drain 
channels as well as the floor’s wastewater drains and the routes to 
them (Table 3).  Cleaning temporarily alleviates the odors, but 
the pungent odors will reoccur with the elapse of time (Fig. 8, 
Table 4).

(3) Third characteristic
Floor drainage channels are made of materials such as metal or 
mortar.  If they made of mortar (Fig. 9), and particularly if set 
in locations where urine drips from urinals directly into channel, 
pungent odors will occur (Table 5).  Even metal drainage channels 
generate odors, but mortar ones tend to be far more odorous.  
(See Station N in Table 3 for reference values concerning metal 
channels.)

Table 2  Odor Generation State for First Characteristic

Table 1  Relationship Between Odor Intensity
and Substance Concentration

Table 6  State of Odor Generation from Tile Joints

Station Name Section
Substance Name (Units: ppm)

Ammonia Amines

Station M1 Joints 9 35

Odor Intensity (Display Method for 6 Stages of Odor Intensity)
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Substance Name Odor Concentration (Units: ppm)

Ammonia 1.5 × 10-1 5.9 × 10-1 2.3 9.2 37

Trimethylamine 1.1 × 10-4 1.4 × 10-3 1.9 × 10-2 2.4 × 10-1 3.0

Table 3  Odor Generation State for Second Characteristic

Station Name Section
Substance Name (Units: ppm)

Ammonia Amines

Station N In drainage channel 20 80

Station M1 Water in floor wastewater trap 8 20

Station Name Section
Substance Name (Units: ppm)

Ammonia Amines

Station Y Mortar joint 10 20

Station N Grating junction 5 22

Station U1 Uneven areas of grating >100 >100

Measuring not possible for 100 ppm or higher

Table 5  Odor Generation State for Third Characteristic

Station Name Section
Substance Name (Units: ppm)

Ammonia Amines

Station A Mortar channel 5 20

Station O Mortar channel 20 60

Station U2 Mortar channel >100 >100

Measuring not possible for 100 ppm or higher
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Fig. 4  Breakdown of Areas Where Odors Occur

Table 4  Trap Water Odor Changes (Station U3)

Fig. 8  Trap Cleaning 
(Station U3)

Time
Substance Name (Units: ppm)

Ammonia Amines

13:00hrs (immediately 
after cleaning) 1 1

23:00hrs >100 >100

Measuring not possible for 100 ppm or higher

Fig. 10  Odors Along Route of Urine Spread Along Tile Joints
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3.4 Urinal Odors
For urinals, there are cases where dirt attaches to the bottom of 
urinals and causes pungent odors (right side of Fig. 11, Table 7).  
Furthermore, for urinals that are set on the floor, pungent odors 
are emitted from any gaps between urinals and floor (left side of 
Fig. 11).  Drainage holes on urinals are frequently and carefully 
cleaned, so there were not many problematic cases.  Many station 
urinals have centralized (converging) trap configurations in the 
greater Tokyo area.  Their drain pipes are ventilated; but, if the 
ventilation stops for some reason, odors will sometimes leak out.

3.5 Conclusions of Study on Odor Sources
We have summarized the three locations in present restrooms 
that are vulnerable to odor generation (Fig. 12).

The first vulnerable location (1) is the one where urine 
buildup exists on a steady basis at the bottom of a urinal.  If such 
locations are have junctions, uneven surfaces, or places where dirt 
is difficult to detect, or are made of mortar, those act as footholds 
for bacteria to generate odors. 

The second vulnerable location (2) is the area where to which 
urine in vulnerable location (1) spreads.  Urine that drips down 
from the urinal spreads in straight lines along tile edges or is 
scattered by actions such as water cleaning, with the bacteria in 
tile joints becoming active and generating odors.

The third vulnerable location (3) is any out of sight spots or 
junctions of urinals, which cause odors.

In bacteria the process of activity urine scale (porous medium) 
becomes a breeding ground for explosive growth.  We hypothesize 
that, for bacteria, porous mortar has a similar structure to urine 
scale; this is why mortar areas generate such pungent odors.

Tests on Odor Countermeasures4
4.1 Urine Dripped on Urinal Step
We conducted lab tests on odors generated from urine that 
had dripped onto a urinal step.  The test method involved first 
creating specimens by soaking filter paper with a combination 
of freshly passed urine and bacteria collected from a station 
restroom.  Next, in a room maintained at a constant temperature, 
we placed the specimen into a three-liter odor bag full of pure 
air, and measured the odor using a gas detection tube after a 
set amount of time had elapsed.  Fig. 13 shows the results.  The 
readings were relatively low compared to the value for restroom 
odor source described in section 3 above.

4.2 Odors from Mortar Flakes
We used tests to confirm tile joint odors.  As shown in Fig. 14, 
we prepared some mortar test pieces (flakes), added urine and 
bacteria to the test pieces, placed them into an odor bag for 
30 minutes at a constant 30 °C, and measured the odor using 
a gas detection tube after the set amount of time had elapsed.  
From the results, we realized that the mortar test pieces generated 
stronger odors than those of the filter paper specimen described 
in section 4.1 (Fig. 15).

4.3 Odor Countermeasures Using Chemicals
We compared the odor-suppressing effects of various cleaning 
agents (detergent, water, etc.) that are commercially available in 
order to confirm the benefits of floor cleaning mortar surfaces.  
In that, we dripped urine and bacteria onto mortar test pieces 
(same as those explained in section 4.2), and left them for two 

Table 7  Odor Generation State for Urinals

Station 
Name Section

Substance Name (Units: ppm)

Ammonia Amines

Station M2 Floor surface on which urinal is installed 36 >100

Station U1 Rimless urinal >100 >100

Measuring not possible for 100 ppm or higher

Urinal

Vulnerable location (3)

Urine
Urine spread 
(direct, water cleaning)

Floor tiles
Channel

Grating
(channel cover)

Step
JunctionVulnerable location (1)

Vulnerable location (2)

(Ammonia) 30 °C
(Ammonia) 12 °C 
(Amine) 23 °C

(Ammonia) 23 °C
(Amine) 30 °C
(Amine) 12 °C

C
on

ce
nt

ra
tio

n 
(p

pm
)

Time
30 min. 60 min. 120 min.0 min. 10 min.

Individual test piece size
approx. 1.5 cm square

Odor bag (3 ℓ)

Gas detection tube

Dirt in gaps between
urinal and floor Bottom of urinal

dirties easily

(Left) Rimed urinal installed
on floor at Station M2

(Right) Rimless urinal
at Station U1

Fig. 11  Urinal Odors

Fig. 13  Urine Odor on Step

Fig. 14  (Left) Mortar Test Pieces (Flakes), (Right) Odor Bag

Fig. 12  Restroom Odor Generation Sources

Mortar test pieces (ammonia)
Filter paper (ammonia)
Mortar test pieces (amines)
Filter paper (amines)

C
on

ce
nt

ra
tio

n 
(p

pm
)

After 30 min. After 7 hr.

Fig. 15  State of Ammonia Generation (30 °C)



54 JR EAST Technical Review-No.24

Special edition paper

hour to generate odors.  Next, we soaked the odor generating test 
pieces in various cleaning agents, and placed them in three-liter 
odor bags.  After 30 minutes had elapsed, we used a gas detection 
tube to measure odors of the test pieces in the odor bags.  Table 8 
shows the testing conditions and Fig. 16 the results.

The cleaning methods that proved to be effective in reducing 
odors are as follows: 1) Highly concentrated ozonated water 
(tap water that had ozone dissolved into it at a concentration of 
5 ppm), 6) Wiping with a neutral bacteria-eliminating biological 
detergent (assuming floor mopping), and 7) Soaking of mortar 
test pieces in neutral bacteria-eliminating biological detergent for 
20 minutes.

Cleaning suppressed odors in tests 1) and 6), but the odors 
reoccurred with the elapse of time.  Soaking test 7) showed good 
continued results for more than 20 hours (Fig. 17).  A review 
of these above tests shows that only the cleaning agent soaking 
method of test 7) showed benefits in suppressing odors that 
occur in mortar areas of restrooms.

Proposal for Dealing with Restroom 
Odors5

The Weber-Fechner law is the generally accepted way of measuring 
quantity of stimulus and intensity of sensation.  For instance, if 
90% of a certain odor source is removed, the odor sensation will 
be perceived as being halved.  Put in restroom odor terms, this 
means that people will not really sense the results unless all odor 
sources have been dealt with.  Based on this, we propose a course 
of action to deal with the three locations vulnerable to odors.

For vulnerable location (1), absolutely no footholds that 
promote activity of any bacteria should be allowed on surfaces 
that urine consistently drips on.  In other words, there should be 
no junctions, joints or uneven surfaces.

For vulnerable location (2), urine that does drip down on the 
urinal step must not be allowed to spread across the floor tiles.  
Here, urine should be kept on the urinal step as long as possible 
considering cleaning intervals.

For vulnerable location (3), cleaning must be relied upon to 
deal with odors that occur in difficult-to-see locations at the base 
of the urinal.

Conclusion6
For station restroom odors, we identified odor sources that lead 
to strong odors in certain areas, and we studied the causes of odor 
generation.

We divided restroom odor sources into three vulnerable 
locations, studied those locations, and proposed courses of action 
that will counter their vulnerability.

In future research, we will need to investigate locations where 
weak odors occupy extensive areas such as floors (pervading 
odors).
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Table 8  Testing Methods for Cleaning Agents

Cleaning Agent Name Test Method

1) Ozonated water (5 ppm) Soak for 30 min.

2) Sodium bicarbonate Soak for 30 min.

3) Hypochlorous acid (1%) Soak for 20 min.

4) Alcohol (75%) Soak for 10 min.

5) Acidic bio agent (pH 1.5 to 2.0) Undiluted, soak for 20 min.

6) Neutral bacteria-eliminating biological detergent
(pH 7.5 undiluted solution) 1:40 dilution, wiping

7) Neutral bacteria-eliminating biological detergent
(pH 7.5 undiluted solution) 1:40 dilution, soak for 20 min.

8) Water (for comparison) Wiping
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Fig. 16  Effects of Agents (After 30 min.)

1) Ozonated water (ammonia)
6) Neutral biological detergent (ammonia)
7) Neutral biological detergent (ammonia)
1) Ozonated water (amines)
6) Neutral biological detergent (amines)
7) Neutral biological detergent (amines)

C
on

ce
nt

ra
tio

n 
(p

pm
)

After 30 min. After 20 hr.

Odor reoccurs

Continues
to be effective

Fig. 17  Effects of Agents after 20 Hours.


