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Analyzed VOCs in Extractives from the Water Purifiers and Measured
Heavy-metal Removal Rates of Water-Purifier Evaluation System

Jae-Sang Ryu, Kun-Yong Chung, Min-Wuk Kwak, Yle-Shik Sun*, and Seon-Ho Baek*

Dept. of Energy & Environment, Seoul National University of Technology 172,
gongreung 2-dong Nowon-gu, Seoul, 139-743 korea
*Korea Testing and Research Indtitute for Chemical Industry 88, 8Ga, Youngdungpo-Dong,
Youngdungpo-Gu, Seoul, 150-038, Korea

This study developed a system for evaluating the performance of home water purifiers, and determined the
leaching characteristic of 43 kinds of VOCs, which may leach out of water-purifier surface in contact with
water, and measured heavy-metal removal rates, the basic indicator of the performance of water purifiers. In
order to apply the water-purifier evaluation system, this study purchased three kinds of commercial reverse
osmosis water purifiers for home use and another three kinds of ultrafiltration membrane water purifiers, and
analyzed VOCs in extractives from the water purifiers and measured heavy-metal remova ratesfor Cu and Mn.
According to the result, VOCs were not detected in extractives, and Cu and Mn were removed by over 90%
in the reverse osmosis water purifiers, and Cu was removed by over 80% and Mn over 20% in the ultra-

filtration membrane water purifiers.
Key words: R/O, UF, VOCs, A4~
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Fig. 1. Flow chart of water-purifier evaluation system.
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Fig. 2. water-purifier evaluation system.
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Table 1. Condition of analysis of Purge & Trap, GC/MSD
Kinds

Condition

Carrier gas He (99.999%)

Column HP-1 ( 60 mx0.32 mm id, 0.25 um)
Oven Temp 40°C for 2min, 40 - 200°C at 5°C/min
Purge & Trap ( Tekmar-Dohrmann, LSC

Injection 3100 Sample Concentrator)
Detector GC/MSD
Trap Tenax
Preheat 175°C, - Desorb : 180°C for 2min
Mass mode SIM

Table 2. Test conditions water of chemical reduction.

Parametes Condition
pH 75+ 0.5
Temp 20+2.5°C (68=5°F)
Total Dissolved solids(TDS) 200~500 mg/L
Total Organic Carbon(TOC) >1.0mg/L
Turbidity <1 NTU

Table 3. Test condition water of heavy-metal removal

rates

Parametes Condition
Cu 3.0 mg/l. = 10%
Mn 1.0 mg/LL = 10%
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Table 4. Test results of VOCs, Purge & Trap method, GC/MSD unit; ppb
R/O unit UF unit R/O unit UF unit
Test Item Test Item
S1 S2 S3 U1 U2 U3 -1 S2 S3 U1 U2 U3
1,1-dichloroethylene ND ND ND ND ND ND ethylbenzene ND ND ND ND ND ND
Methylene Chloride ND ND ND ND ND ND m,p-xylene ND ND ND ND ND ND
trans-1,2-dichloroethylene ND ND ND ND ND ND styrene ND ND ND ND ND ND
1,1-dichloroethane ND ND ND ND ND ND bromoform ND ND ND ND ND ND
Cis-1,2-dichloroethane ND ND ND ND ND ND isopropylbenzene ND ND ND ND ND ND
bromochloromethane ND ND ND ND ND ND 1,1,2,2-tetrachloroetnane ND ND ND ND ND ND
chloroform ND ND ND ND ND ND bromobenzene ND ND ND ND ND ND
1,1,1-trichloroethane ND ND ND ND ND ND n-propylbenzene ND ND ND ND ND ND
CCH4 ND ND ND ND ND ND 2-chlorotoluene ND ND ND ND ND ND
benzene ND ND ND ND ND ND 1,35-trimethlybenzene ND ND ND ND ND ND
trichloroethylene ND ND ND ND ND ND 4-chlorotoluene ND ND ND ND ND ND
1,2-dichloropropane ND ND ND ND ND ND tert-butylbenzene ND ND ND ND ND ND
dibromomethane ND ND ND ND ND ND 1,24-trimethylbenzene ND ND ND ND ND ND
bromodichlorometnane ND ND ND ND ND ND 1,4-dichlorobenzene ND ND ND ND ND ND
toluene ND ND ND ND ND ND n-butylbenzene ND ND ND ND ND ND
1,1,2-trichloroethane ND ND ND ND ND ND 1,2-dichlorobenzene ND ND ND ND ND ND
dibromochloromethane ND ND ND ND ND ND 124-trichlorobenzene ND ND ND ND ND ND
1,2-dibromoethane ND ND ND ND ND ND hexachlorobutadiene ND ND ND ND ND ND
chlorobenzene ND ND ND ND ND ND naphthalene ND ND ND ND ND ND
Table 5. Leaching test results of VOCs, Purge & Trap 4.2. Cu, Mn N[H8 24z
method, GC/MSD unit; ppm B
. . PR} PG 57 35w BT J1e
Test Ttem R/O Filter UF Filter 97 3ERE Ao At AAD o) L]
ST S2 S3 U1 U2 U3 ° b E" o o= e
Methylene Chloride ND ND ND 138 ND ND  Leble 2, 39 weh 29158 =A%k 5 3.29) Wilow
Cis-1,2-dichloroethane  ND ND ND 452 ND ND A e AAE 500 L ZHH22 6,000L 7H4] A
chloroform ND ND ND 433 ND 1.28 3 A BE LCPE o83t B4 = Table 6
benzene ND ND ND ND ND ND 9 7,
toluene 0.05 0.15 0.28 ND 0.35 0.52 =
chlorobenzene ND 2.09 151 ND ND ND
m,p-xylene ND ND ND ND ND 0.76
styrene 192 ND ND ND ND 4.07
Table 6. Test results of Cu and Mn unit; ppm
. . R/O unit UF unit . R/O unit UF unit
Test item  Kind Test item
S-1 S22 83 U1 U2 U-3 S-1 S2 S$3 U1 U2 U-3
In flow 3.090 3.070 3.060 3.070 3.070 3.090 0.920 0.914 0911 0.915 0.920 0.915
500 L ND ND ND 0202 0217 0.197 ND ND ND 0.818 0.879 0.801
1000 ND ND ND 0.206 0216 0.195 ND ND ND 0.837 0.877 0.793
1500 L ND ND ND 0.207 0215 0.198 ND ND ND 0.841 0.872 0.805
2000L ND ND ND 0.200 0.213 0.194 ND ND ND 0.813 0.863 0.789
2500 L ND ND ND 0.205 0.219 0.200 ND ND ND 0.833 0.889 0.813
Cu 3000 L ND ND ND 0.203 0.217 0.200 Mn ND ND ND 0.825 0.830 0.812
3500 L ND ND ND 0.204 0215 0.198 ND ND ND 0.829 0.871 0.302
4000 L ND ND ND 0.204 0222 0.198 ND ND ND 0.829 0.900 0.302
4500 L ND ND ND 0.206 0.223 0.208 ND ND ND 0.834 0.905 0.844
5000 L ND ND ND 0204 0.223 0.201 ND ND ND 0.828 0.905 0.815
5500 L ND ND ND 0.205 0.222 0.207 ND ND ND 0.833 0.900 0.841
6000 L ND ND ND 0204 0223 0204 ND ND ND 0.829 0.906 0.829
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