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Abstract

This study was carried out to investigate on several factors, which contaminative the water
quality through the water pipe during feeding water, in 42 largescaled apart-ments(total 84
cases) and assayed the Volatile Organic Compounds(VOCs) and concen—tration of heavy
metals that inflow and outflow in reservior water in Jeonnam area{Mokpo, Sunchecn, Yeosu)
from January 1999 to December 1999.

The results obtained were summarized as follows :

1. The quality of the water pipe composition in the order of frequency in use the quality of
water pipes were Copper{45.296) > Zinc{389%) > Stainless steel(9.5%6) > PV((4.8%5) >
PM(2.4%) in observing 42 sites. All of the drain pipes were used the cast iron guality.

2. The result of certification curve from 14 items(17kind) of VOCs was 1.0-4.0ug/ £ range,
a coefficient of correlation was shown 0.99 over.

A MDL of each substance range was within 0.1-1.0ug/ ¢ .

3. The result of the assay, 5 kinds(Vinyl chloride, Dichloromethane, Ethylbenzene, M P
-xvlene, Styrenelof the VOCs of 14 kinds was not detected and the other items were
detected slightly. The detection rate of one itern and over in total VOCs samples, were
259% in inflow and 27.9% in outflow,

And frequency of detect in inflow/outflow of THM(Chloroform, Bromoedichloro-methane,
Dibromochloromethane, Bromoform)were shown higher than 94.126, 97.09% each stages.

It comes to the conclusion that all of the samples were reason able for drinking water
standards.

4. The coefficient of correlation were reasonable, it shown 0999 over in 0.1-10ug/ £ of a
measuring range conditions of 4kinds in organic substance(Zn, Cu, Fe, Mn).
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5. The results were showed suitability in 78 cases(92.9%6) and unsuitability in 6 cases
(7.1%]}, in 84 cases of in corganic substances.

Compare to inflow stage, mean concentrations of heavy metal, were increased slightly in

Zn, Cu, Fe except Mn than outflow stage.

The result of the mean concentration in organic substance inflow andoutflow in the
apartment water tank using Pair-compared T-test, in 95% reliance index, were 0.179mg/
£(0.151-0.307mg/ £} in Zinc, 0.136mg/ £ (0.113-0.230mg/ £ ) in Copper, 0.052mg/ £ (0.043-0.098
mg/ &) in Fe, and therewas a bit growing tendency but there was no differece in Mn.

6. The mean concentration of Copper which used Cu pipe as a water supply pipe In
apartrment were 0.216mg/ £ (0.161-0.338mg/ £) in case of the Zinc pipe were 0.286mg/ ¢

{0.204-0.435mg/ £ ).

It shows that the detection rate was more higher than the other material used in Cu or

Zn as the water supply pipe.

We supposed to Cu and Zn substance were gushing out water supply pipe.
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Table 1. Purge & Trap Parameters for VOCs,

* Valve and line : 1107

- Trap : VOCARB 3000

+ Purge © llmin. at 30T at 40mL/min.
nitrogen at 4 psi TPC

» Turbocool Temp : -20C
* Dry purge : 2min
+ Desorb Preheat : 245C

* Desorb : 250 for 4min
e ' 260 for 4min
+ Moisture Control System : 200C
* Bake Gas Bypass : off
- Auto drain on
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+ Column : Rtx 502.2, 0.53mm * 105m,
0.53micron film
- Oven : 40T, 2minutes ; 8C/min.; 2007,
Smin

« FID Detector : 250°C, range 11,
ECD Detector : 2507C, range 10

- Hydrogen : 30mL/min

- Oxygen : 300mL/min

« Make-up gas ' 30mL/min. Nitrogen

- Column flow : FID 6.4mL/min,

ECD 1.6mL/min

Table 3. ICP-AES Operating Parameters for
Inorganic Metals.

» Optic : Multi

- Integration time @ 2.0 seconds

- Mode : 2

» Calculation : Spts

- Argon coolant flow rate : P1=12m{/min
- Argon carrier flow rate : G1=0.2mé/min
« Nebulizer flow rate : 0.6ml/min

- RF frequency : 40MHZ

- Holographic grating @ 2400 groove/mm

DL
- Wavelength, nm Zn 213.856 0.002
Cu 224700 0.002
Fe 238204 0.002
Mn 259.373 0.0007

D.L : Detecticn Limit{ppm)
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Fig. 1. The results of investigation about water quality management.
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Table 4. Typical Calibration Data and Detection Limits and Recovery of VOCs

rntio . ..
Yo o voes Ul | Gt | s | MO Recpen
1 | Vinyl chloride 8.23 10 — 400 40.0+0.24 05 93
2 1.1-Dichlaroethylene 11.02 1.0 ~ 200 10.0£0.29 0.1 92
3 | Dichloromethane 13.56 1.0 ~ 200 10.0£0.20 16 94
4 | Chloroform 21.77 10 ~ 200 10,0+0.14 0.1 9%
5 | 1.1.1-Trichloroethane 23.37 1.0 ~ 20.0 10.0+0.13 0.2 96
6 | Carbontetrachloride 24.41 1.0 ~ 200 10.0£0.06 0.2 93
7 | Benzene 25,04 1.0 ~ 400 40.0x0.19 05 106
8 Trichloroethylene 27.64 1.0 ~ 200 10.0£0.16 0.3 95
9 | Bromodichloromethane 29.27 1O ~ 200 10.0F0.12 0.1 96
10 { Toluene 3263 1.0 ~ 400 40.0+0.18 0.4 106
11 | Tetrachloroethylene 35.40 1.0 ~ 200 10.0£0.25 01 93
12 | Dibromochloromethane 36.25 1.0 ~ 200 10.0£0.04 0.2 99
13 | Ethylbenzene 38.80 1.0 ~ 400 40.0+0.25 05 108
14 | M.P-xylene 39.10 1.0 ~ 400 40.0£0.18 0.4 106
15 | O-xylene 40.93 1.0 ~ 400 40.0%0.16 0.5 105
16 | Styrene 41.07 1.0 ~ 400 400069 05 112
17 | Bromoform | 4269 1.0 ~ 200 10.0+0.08 0.2 97
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benzeneol EHE 7] Tl #HE A% =&
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FAHLE SEAe sk Alzel, M a4
& HE, Y3 FEARA AMggch AztA
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getEd Az o] Az BARH Zkal 2447
Z AGgS®

o-xylene2 ¥]54 1106C, 13 -5C, 2=
0.8684(20C), 20TMel ZHEL 15068 °lz.
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Table 5. Concentration Range(R) and Detection Frequencies(F) of VOCs in Treated Water

Average R F K USEPA
(1g/ 2) (ug/ L) (%) orea
No VOCs g standard | MCL | cancer
before| after |before| after | before| after e/ 2) | g/ 0) | Grou
inflow | inflow | inflow | inflow | inflow | inflow K B
1 | Vinyl chioride ND [ ND | ND | ND 0.0 0.0 - 2 A
. ND- | ND-

2 i 1.1-Dichloroethylene 0.467 | 0.837 1660 | 4817 214 | 476 30 7 C
3 | Dichloromethane ND | ND | ND | ND 00 0.0 20 5 Be
1.051-10.519-

4 | Chloroform 9.849 | 9.855 19994/ 19.937 100.0 | 100.0 Bz

- 1.711-|0.378-
5 | Bromoedichloromethane | 4645 | 4.745 7575 | 8102 100.0 | 1000 THMs B
. ND- |0.369- 100 _
6 | Dibromochloromethane | 2.788 | 3.079 2918 | 10.253 952 3§ 1000 C
ND- | ND-
7 | Bromoform 0.327 | 0.347 0455 | 0525 8l6 | 8.1 Bz
. ND-
8 | 1.1.1-Trichloroethane ND - ND 0329 0.0 24 100 200 D
. ND-
S | Carbontetrachloride ND | 3.485 | ND 4310 0.0 4.8 2 5 B
ND- | ND-
10 | Benzene 0.840 | 0.931 1123 | 1061 167 95 10 5 A
. ND- | ND-
11 Tnchloroethylene- 0.271 | 0.373 0417 | 0.377 7.1 48 30' 5 B2
ND- | ND-
12 | Toluene 1.147 ~ | 9950 | 0578 71 24 700 2000 D
ND- | ND-
13 | Tetrachloroethylene 1.025 | 0.859 2950 | 3790 7.1 14.3 10 5
14 | Ethylbenzene ND | ND | ND | ND 0.0 0.0 300 700 D
15 | M.P-xvlene -ND | NO | ND | ND 0.0 0.0
ND- Xylene | Xylene D
16 | O-xylene 2399 [ ND 9 456 ND 48 0.0 500 10000
17 | Styrene ND | ND | ND | ND 0.0 0.0 - 5100 | By/C

F(36) = detected samples

fotal samples

MCL : MAXIMUM CONTAMINANT LEVEL
A ! Human carcinogen
Bl : Probable human carcinogen {limited evidence from epidemiological studies)
B2 : Probable human carcinogen {sufficient evidence from animal studies and inadeguate evidence

from epidemiological studies)

C : Possible human carcinogen
D : Not classifiable as to human carcinogenicity
Total sammples © 24

AR AL 45(200)

%100 , ND ' not detected
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Fig.2. Concentration Range(R) of VOCs in Treated Water.
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Tahble 6. Concentration Range(R) and Detection Frequencies(F) of Inorganic Metals in Treated Water

Average(ng/ {) Rimg/ ¢) F(%) Korea
No | Metal ?Ifégif, iﬁffg& before inflow | after inflow }ﬁg‘s iral%fv S@:’?ﬁd
1 Zn 0.061 (0.230 0.005-0285 | 0.014-1.430 1000 100.0 Lota}
2 Cu 0.043 0.179 0.002-0.281 | 0.011-1.410 976 100.0 lels}
3 Fe 0.045 0.097 0.002-0441 | (.002-0.385 Q9 97.6 0.30]8}
4 Mn Q.007 0.006 0.001-0.060 | 0.002-0.043 100.0 100.0 0.39] 8
Total samples Ra¥s)| -

R{mg/l)

R(mg/)

Fig4. Concentration Range(R) of Inorganic Metals in Treated Water.
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