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Abstract : This study aimed to provide the basic data to establish measures for the management of the public toilets and reduc-
tion of the offensive odor through the air dilution olfactory method and instrumental analysis about offensive odor dilution rate
of public toilets, focusing on the Dong-gu, Daejeon Metropolitan City, Korea. The offensive odor intensities ranged from 10 degree
to 669 degrees in the urinal toilets and from 31 to 464 in closet bowl toilets. Meanwhile, toilets that had offensive odor of more
than 2.5, of which a civil complaint can be filed, were researched 6 (33%). Offensive odor intensities were different according to
the closet bowl toilets of the flush, fermented and conventional methods and the year of their installation, but not according to
the area of the toilets. As a result of the instrumental analysis targeting 6 public toilets to identify the offensive odor substance,
the maximal concentration of NH3; was 2.04 ppm and the average concentration was 0.67 ppm, but H,S, CH3SH and (CH;);N
were not detected. In the fermented and conventional public toilets were not soaps, air fresheners and wastebaskets. Just 50% of
the flush toilets had toilet tissue.
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(@) Flush toilet
Fig. 1. Photos of public toilets by the way of handling.

(b) Toilet of fermentation

(c) Squat toilet
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Table 1. Summary of instrumental set-up and analytical condi-

Table 2. Present conditions of public toilets and concentration

tions of complex odors
Com- Instrumental Analytical conditions Name Year of Method  Rider- __ Odor dilution rate
ponent Site  of install- o, Of pro- ship RU SR
UV-Spectroportermeter ot ation ™ cessing  (day) (é) ol (B) ol
NH3 4 P Absorbance 640 nm

UV-1601, Shimadzu

GC/FPD (GC-2010 - Column RTX-1 (30 m, 0.25 mmiD,

plus, Shimadzu) 1 um)
+ Oven 35°C(5 minj—>15C/min—220C
H.S « Detecter 280C
CHsSH Air 90 mL/min, H, 62.5 mL/min

TD (TD-20, Shimadzu) - Valve 250C
« Trap cool -10TC
« Trap heat280C

GC/FI (GC-2010 plus, « Column RTX-624 (60 m, 0.25 mmiD,
Shimadzu) 1.4 um)
+ Oven 35C(5 min)—6TC/min—>120C
—15C/min—220C
« Detecter 240C
Air 400 mL/min, Hz 40 mL/min
TD (TD-20, Shimadzu) - Valve 250C
« Trap cool -10C
« Trap heat280C
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B-1 2004 2146 FT (120 208 23 464 27
I B2 2010 15 FT (100 144 22 100 20
B-3 2007 108 TF (100 14 11 100 20
C-1 2008 2145 FT (30 14 11 144 22
m c-2 2001 216 TF (30 44 16 464 27
C-3 2007 1005 TF (30 208 23 300 25
D-1 2003 320 FT (50 66 18 44 16
v D2 2012 252 FT (30 144 22 300 25
D-3 2000 1005 TF (20 144 22 448 27
E-1 2013 18 FT (30 10 10 144 22
vV E2 2009 4802 FT (50 14 11 46 17
E3 1997 50 ST 4l 46 17 46 17
F-1 2003 550 FT 10 96 19 144 22
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FT:13
2437 TF:4
ST:1

Tol : 971
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18 1894 22

* F.T (Flush toilet), T.F (Toilet of fermentation), S.T (Squat tailet) O,
Odor intensity, R.U(a), S.R(b) (Odor dilution rate)

Table 3. The statistic summary of the public toilets’ odor inten-
sities (R.U)

Observed odor dilution rate (R.U)

) Numbers of toilets
Site
Aver- Geome-

reater than 2.5
sToey RSP (9 .

Mex Min age tric mean (%) of odor intensity)

| 669 67 2787 245 0.71 33.89
I 208 14 122 2.09 061 2915
I 208 14 887 1.95 060 3095
IV 144 66 118 207 023 1115
V 46 10 233 1.37 0.38 2768
Vi 96 14 58 1.76 047 26.80
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Fig. 2. The odor dilution rate of the urinal toilets and closet bowl toilets,
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Table 4. The statistic summary of the public toilets’ odor inten-
sities (R.C)
Observed odor dilution rate (S.R)

Numbers of toilets

i a0 A O ey T
I 215 31 130 211 044 2062
I 464 100 221 235 040 1728 1
Il 464 144 3027 248 025 10.14 2
IV 448 44 264 242 059 2420 2
V. 144 46 787 1.90 029 1528 0
VI 208 67 1397 215 026 1238 0
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Table 5. Concentration of complex odors by the way of handl-
ing the public toilets (unit : average odor dilution rate)

Division Tollet O.f FlL.JSh Sq‘uat Average
fermentation toilet toilet
Number of toilets 4 13 1 18ea
Urinal room 1025 1238 46 908
Stool room 328 1578 46 1773
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Table 6. Concentration of complex odors by classification of the
installation year of public toilets
(unit : average odor dilution rate)

Division ~1999 2000~2005 2006~2010 2011~2013
Number of toilet 4 5 5 4
Ridership (day)  87.8 46.0 62.0 20.0
Urinal room 2205 1116 788 58
Stool room 109 3128 138 1798

Table 7. Concentration of complex odors by classification of the
area of public toilets (unit: average odor dilution rate)

Division A0m? (20m? (30m? (40 m? (50 m? (60 m?

Number of toilet 1 7 5 1 3 1

Ridership(day) 1 557 440 500 1000 10
Urinal room 46 179 848 66 603 96
Stool room 46 2063 2438 44 973 144
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Table 8. Results of the instrument analysis of the offensive odor

Table 9. Investigation into the real condition of the public toilet

substance investigation into public toilets  (unit : ppm) goods management (unit : ea)
Odor compounds Nitrogenous Sulfur compounds ~ Amines Division Numbell' of - Tolet Soap Alr Garbage
compound installation  paper freshener can
Ingredient name NHs H.S CHsSH  (CHg)sN Toilet of 6 6 0 0 0
Emission standards 5 (002 (0002 (0005 fermentation
A-1 204 ND ND ND Flush toilet 11 7 6 6 11
A-2 036 ND ND ND Squat toilet 1 1 0 0 0
A-3 035 ND ND ND Total(%) 18 (100) 14(78) 6(33) 6(33) 11 (61)
B-1 0.60 ND ND ND
B-2 0.31 ND ND ND FFo] e ALE oYy N2 TIH HF Ed 5
B-3 037 ND ND ND o] E3194 W AAA e AT Fo) A= AL
Arithmetic mean 0,67 ND ND ND 2 g
LOD 0.01 0.0002 00002  0.0005
LOQ 0.03 0.0006 00006 0.0015
*ND: Not Detected 4 7E:' =
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