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A Study of the first stage Rain—Water exclusion
by hydrophilic coating
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Abstract

Water shortage as well as water control problems including urban flood and drought
have led to developing technologies for rainwater utilization in order to provide a
sustainable water supply. However, relatively few works have been done to improve
the water quality during rainwater utilization. Therefore, in this study, the
characteristics of rainwater were examined in terms of pollutant concentrations and
outflow rate. A experimental rain and roof model{lmxIm) were produced to evaluate
wash-off properties of pollutants. And rainfall intensity were standardized in 10 mm/hr,
a experimental model roof catchment surface were coated in TiOz photocatalyst.
Samples of runoff rainwater collected from a experimental model were analyzed for
physicochemical parameters such as Turbidity, Suspended Solid, EC. The results show
that the first flush of rainwater contains substantial amount of contaminants that
potentially pollute the whole rainwater. Surface treatment of roof catchment area using
TiO, photocatalyst allowed a better runoff property of rainwater because of its
improved hydrophilicity.

JNE : o, oJlBEEHE, BEY, A4, A+ad
Keywords : ramwater, TiOs, photocatalyst, hydrophilicity, hydrophilic coating
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and roof system
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Table 1. Occurrence of Turbidity

(unit : NTU)

Time 0.5° 1° 2°
(&) TiOz | ¥13 | TiO, | W3 | TiO; | =
99| B9y 3¢d) 99 | 38d) 99
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3 829 112980 242 | 7.39 ] 672 | 1155
4 522 | 827 | 215 | 575 | 496 | 803
5 274 | 511 | 315 | 518 | 511 |11.38
6 238 | 432 ] 337 | 436 | 412 |11.97
7 295 | 4331 199 | 462 | 288 | 823
8 176 | 312 | 197 | 427 | 251 | 542
9 167 | 258 | 213 | 377 | 269 | 7.16
10 177 | 312 | 157 | 334 | 280 | 532
15 1.10 | 263 | 097 | 401 | 220 | 430
20 | 086 | 194 ] 104 | 212 | 1.37 | 3.06
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with TiOz coated surface

Fig. 3& Z$AEA e} g vagds gk
gtab ol AFStElEME(TIO) z:wwelAe] EEzd
g vegd Aoz o, gR(NTU#S H7}
1001742 VH"“}FJC}F(T@;) YA HFA
] 0]61. a3e Agde s Jedr 3$E7)
2o ny A5y Ltt7]_ 05°9 u o]Atslelgt
F(TIO) =FWHeAMe gxulyt 718 &4 ek
o YA AsE 1.0& 9 AHse @e
Al v&aA detstt olRe derwel 7e
7L 2o A% 24 B4o] YEzl §X
b 1g7] 05°9 Aol wle el o G
%EH HJem 7 ‘°-~—§? Sm gt &, 7127] 05°9
e
A AgAE Tl % 4o dFgol A
ogtm & % gk

[y

=

éLoh_O. f_bﬂ,m e

4

312 ¥4 28EH(SS) =#HI
Table 2% 2087kA19] 792 &A) 7k & SS
35 ZE vebd slejth

37 189 SS BEE vie v, A4B
9 718717 05°9 W noh 2 ®e AFYSE
89 ¥Ege] F18S 2 5 Atk =@ 47

N3

Agrlel dal dmal ww, ol ArsE EE(TIO,
sEve] wmRRd us e z7) 1A

277 & Ao t% XA JEwd. o

7177 v& A5 M#— TiO; ¥ Ho) %-
71%0) 48, 717t &

BAAL e wE 49 9ol &
@l ok B ogne ulsd

ok o

&F), H26H AL, 2006,

LRI I R I

1

Table 2. Occurrence of Suspended Solid

(unit : ma/)
e 0.5° 1° 2°
(x1y | TiOz | ¥I5L | TiOp | ®1Z | TiO: | ¥
=9d| 9 |a9v| 9a | 29| 9y
1 2372|524 | 300.1 | 2202 | 3837 3119
2 783 [ 297 | 2000 | 1500 | 2533 956
3 957 | 214 | 56 | 418 | 465 486
4 72 1291 | 100 | 283 | 180 475
5 25| 92| 67 | 253 | 119 550
6 30 | 87 58| 2371 113 529
7 47 | 159 | 64 | 249 | 209 480
8 49 | 48| 45 | 200 72 426
9 56 | 128 | 42 | 196 | 73 384
10 84 | 77| 40 | 180 | 48 344
15 28 | 87| 33 {218 31 295
20 451 831 46 | 108 24 241
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Fig. 4 Comparison of SS for normal surface
with TiO, coated surface
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Table 3. Occurrence of EC

{unit = gs)
. 0.5° 1° 20
ﬁ;ﬂf’f TiO, | #13 | TiOz | B3| TiO, |3
R EIEEIER IR EA R
1 480 | 247 381 | 209 202 92
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4 25 151 188 [11.0] 106 7.7
5 175 [147) 171 [103] 104 71
6 179 |138| 148 | 95| 101 73
7 159 | 144 133 [104] 90 81
8 152 [127] 129 [105] 86 72
9 131 142 123 | 93| 83 71
10 132 {135 121 | 90| 84 70
15 101 [ 118] 97| 94| 65 66
20 96 [11.3] 92| 81| 66 6.
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Table 6. Occurrence of EC

(unit © us)
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8 12.0 95 152 12.7
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10 10.4 9.1 13.2 135

15 9.0 85 10.1 11.8

20 8.4 8.3 9.6 11.3
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