=8 733882 A12A(A3%), 275~279, 2003
J. of the Environmental Sciences

x4

5 240188 ¢

o

28

re

IEI

g

ﬂ

zJ2+e

o & %-x & 7

flecistn BTas, "AUridin E5 - £A| - #2143 %

=1
-

(20024 108 24 X5 20034 33 14 M EH)

Rainwater Quality Variations for the Effective Usage
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A water quality analysis of rainwater collected from catchment equipment(2mX1m) was conducted to
determine its suitability for domestic purposes, in this study. As the results of analysis, the pH of rainwater
was 63103, and the turbidity of rainwater was over the 5 times than drinking water guidelines. For the
usage of rainwater as the domestic and drinking water, the rainwater is need to treat. The analysis value of
BOD was about 3 mg/L. and the values of heavy metal as the Pb, Cd, Fe, Mn, Crs’ and Cu was satisfied
with drinking guidelines. Overall results of analysis support the possibility of rainwater as the domestic and

drinking water.
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Table 1. Day and Amount of Rainfall

No. $eason of | Day of Rainfall | Amount of Rainfall
Rainfall Event Event Event(mm)
1 Fall 01.11.29 6
2 Spring 02.03.14 16
3 Spring 02.03.21 95
g 4 Spring 02.03.29 17
= 5 Spring 020406 6
6 Spring 02.04.16 24
7 Spring 02.04.23 21
8 Spring 02.04.30 B
9 Spring 02.05.03 14
Fig. 1. Scheme of Sampling Apparatus. 10 Summer 02,0623 18
Table 2. Analysis Methods
Item Analysis Instrument Method
Bacteria &N Yuujgo) o) AP
Coliform A8 ¢ay
pH Orion T20A pH meter2 &%
Turbidity HACH RATO/XR Turbidimeter  |Turbidimeter® &%
NH;-N Uvikon 941 Indophenol ¥ 2 640nmell A UV-spectrophotometer2 ] 244 &
Evaporation Residue FHPA o Rz FF 57
CoD FFtEEH R By
BOD BODs o2 &4

Electric Conductivity HACH Conductivity/TDS meter

AFez WHEE 7¢

Cd, Pb, Cu, Zn, Cr"® Mn, Fe | BAIRD ICP2000

FEadguFgEe2vk(Inductively coupled plasma, ICP)el
Leeman ps-100 292578 Algdie] WMoz =3

SO NOyN, CI" F

Dionex DX600 Ion chromatography

Ton chromatography

Dohrmann DC-190

Total organic carbon analyzerg ¥4
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Fig. 2. pH Variation of Initial Rainwater.

Evaporation Residue{mg/L)
F-
o
[=]

Sample No.
L—I—Averaae +Max —O—Moﬁ

F1g 4, Evaporatlon Residue Vanatlon of Initial Rain-
water.

3. A%

o 2%

7t BNFE g 103 EM A thdte H
7 g, Az L AAANEG T3 gzt BHFE
of gt nAste Rkt

3.1. pH
S 5mm 7t €] pHel s A% Axe

27]
Fig. 2%

05 mm%-8 45~50 mm7}HA|
SEAN HA ¢35

2t} Fig. 2914 z7]5-<9 pHE A=z

$%9 pH¥ 63%03
BTHE HERUS HuAe

AAgAN 708 23ste &E Jeplidlen,

A 2] &

2R Ee wr|7ks el met a4 ekl

ok,

SFAE 45904 6.07HA0 BE3t AAdE |

= A25 QY pHE NOy 2 S04 %9 A%

2
n

ol gHol M pHE AxHe AFe A
gol ual pHkol SA4HE Ro2 Yehgr®,

277

350

150
100

Turbidity(NTU)
N
o
o

1 2 3 4 5 6 7 8 9 10
Sample No.

i ‘—.—Average ;-O—Max —0—M|n ].

Fig. 3. Turbidity Variation of Initial Rainwater.
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Fig. 5. BOD Variation of Initial Rainwater.

800
700
600
500
400
300
200
100

Elec. Conduct.(us/cm)

‘ 1 10

L

Fig. 7. Electric Conductivity. Variation of Intial Rain-
water.

Sample No.

t—I—Average —&— Max. —O—Min.J

34. BOD

%7154 50mm7tx 9] BOD ¥+ Fig. 59 2
t}. Fig. 5914 #% 05mm7tA ¢ BODY H X &
2901 mg/LEZAM 433 2 &S vehla glon,
LOmm7HA1 9] AJEE 1306 mmE Ay & FAs
AL, 2 o]F A% Zadte 30mm7HA = 544 mg/L
2 A5AF7)E 3356 mg/L)E BEATE RO
2 vepged, 50mm7tA e AlgdAME 3.0mg/L
9o e Jehg 45-d4rE 235Cmg/l) F
Fo2 AL £33 HAAE A4HEE 50mm
7t2 9] A8l 10mg/L BE9 433 ¢34y
£ JeEhgAT

35. COD

2719 5mm7tA 28 CODE
& Fig. 63 2t} EAE ARy,
77X 9] AlgE 6828 mg/LEA A%
Yelil gloy, dEAsREE

H
i

278

COD(mg/L}

Sample No.

|:I—Average —o—Max. —Q—MinJ

Fig. 6. COD Varition of Initial Rainwater.

Sample No.

El—Averaue ~o—Max. —O—MinJ

Fig. 8 NHs-N Variaton of Initial Rainwater.

2236 mg/LE ZAdg o, ulxg Alg9¢] 45~50
mm7t 2 8] A& 483mg/L2A BOD$ vhitrhz]
2 ta AAY GE el

36. ANARE

Z27|959 AVNAEEE 243 A3E Fig 73
2. BAZARe] FEAE AHEH HZ 05mm
7R AEEE 226 us/cmollX B8 A&+ 52 s
/femZ A AAERLH, oA A2 (5 mm7tA])
AME 24 us/emB <} 1/10R £ S el
A7NAEEE 95, $UNFE E BOD 53 2ol
A WA ANEANN FAEE HojFHHo A FH o]
aA AMEE AL ¢ F UA

A=

37 d=yobd FA(NHs-N)
W3E 7HYE F7182Y GEUHY 29
TAEY 23 Fig. 83 2ok HEAE Z4HEE

Az A205mm7HA)7t 1983 meg/LEAN $8% &



2y ¢

A7 -i‘—?l 05mg/LE 23
by d
] 3]’?l 0.44 mg/LE&
mm)< 038 mg/LE

38. 19 &4

A7 SHEA0 A A i( N03
g8 EH Cu Zn, CI, Fe, SO4°
93 F7184 Pb, F, Cd, Cr
4712 A2 AZOSmMANRY BEAZ
o, AUz £ HFZAERE 7FE BEAH
o e YA Wex e Aoz Ayt I
R B 7| YukF T QRFEL A
8o et S YeElE Aoz RHo}
g S8FE A ol gAdE oo UF HF
o] Qs Aoz Mdkdr}

& glem, 1 olF A
238t 35~40mm7tA 9 HFX 7} FANE
VeI, st AR (50
23240 ed=

[

), AvA
= 7-]7J-Al~

o

2

ey 2

o)
2
|

=z

4.7 &

48 PAFAULE 0§87 3% 1 $554
qI@EA%%u.@ﬂ°ﬂEdﬂvh}ﬂ&ﬂi
E 3] Adel $erd $ag ANe 23

‘3} I Ze A % At
I} )\o]?__l(-;—_'.i_ol pHE A% 05mm7A 9 Algd

B 45~50mm7tA A 8E 63103024 HZ
A G5 4dE Jdehiglen, uxeE A A
gl 7.0 A3t g YEho vz
33 e 548 38 4+ UL Ao g™
c}.

gEe #Hz 05mm 7HR 9 FHiro] 175NTUR
el S84 #271F AINTUORDE o 170
HAE =& Aoz YEgoen, o o 05~
1.0mm Ate]8 Al8% 57NTUEA A9 1/3 A
T2 Yold aA AHESE ¢ F I 28
I 45~50mm A 8AME g57F & 5NTU A
52 FAH qA3] &5 £33V aA
d3ste AoZ YEY §-F0)8A] 27152
HAlE RE=A] ggste, o)d g S o
Ho] Z37F 279

Aedae Byl BODE % 05mm7HA
¢ BOD9 H#x7} 290l mg/LEA 493 &
< % YeEln 9oy 1 o]F 1LOmm7IA
Alge 2A AAEHY 13.066mmE A,

2)

z=9
=

3)

279

Fol&e AY 2719 #AHs

I o]F A& 723 50mm7R Y Al ZA
= 30mg/L W99 3 Jehl AegsrE 2
(3 mg/L) Ti‘— 2 g3EAh

A7 FHEZQA A FAANNO;-N),
A o4 249 Cy, Zn, Cl, Fe, SO25 7
sk 71249 Ph, F, Cd, ¢ &
F TANES H&x AB05mm7HR)F-
AlA ol Wi L Hax g Ao
L ES A RAE B3 7]EQ dubA
T lfmﬂ e} FAAue-S e

ox H,

e

e I oo :lo
i

Q

SEF2 2:‘%;] o] 8-A]
o] Po3k Ao

e B 2 oo

L o

IR
e

LE&&F%JHUEL—MO:LELHEU

ol el

A 2
ATE FY7EBAAE I A Qe 20019
£ SU/1EABAL"S AT AA(101039-D 22
S48 FAse Gygoln], oo ZAe £& EY
Utk ER FARN] Yxstel T4 o7
AR AQRY ARA: BAA dAEAE 7

A £¢ EFT
&)

FaEd

FAL, 2002, 219 & vl E, 43pp.

A, FAE, AEF7], oled, 2001, 5ol

A2 dAg &9, I AYsts] geuy

3] =FH(1), FF+A498 3], 315-320.

g5, 2000, A FA L o2 o] BBt

3t =8 A, 207-210.

ol d, WE, 54, o7l 2001, FFol&

Bt #3t A7, dig deexsts]

St g3, osdete e, 223-226.

Hgod, uh 7], AL, 2000, HE B A,

A1 F-23HAL 300pp.

6) Thomas, P. R and G. R. Greene, 1993, Rain-
water quality from different roof catchment,
Wat. Sci. Tech., 28(3-5), 291-299.

7) Yaziz, M. 1, H. Gunting, N. Sapari and A. W.
Ghazalli, 1989, Variation in rainwater quality
from roof catchments, Wat. Res., 23(6), 761-765.

L.

L

B
pEN
E

g

D
2)

LR

5)



