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Abstract

This study was carried out to determine the formation and absorption of THMSs in chlo-
rinated donking water.

The subject of investigation of THMs formation were raw water, treated water and tap
water at Duk San water treatment plant and humic substances,
The absorbed removal of THMs measured on the activated carbon and sctivated carbon

attached bacteria using the seguential Fluidized Bed.
The result were as follows

1. The mean value of the formation of THMs were ND, 10.12pg/8, 1310p9/€ in raw wa-
ter, lreated water and tapwater respectively.

2. The amount of the formation of THMs increased when temperaturs, pH the amount
of chlorine and contact time increased.

3. The formation of THMs of linear regression equation was Y=L74x— 4.50(r=0.B8)}

4. Adsorption coefficiency # of activated carbon and activated carbon attached bacteria
were 035, 032 respectively and constant K were 0.095, 0.18 respectively.

5. The mean removal rate of THMs on activated carbon and activated carbon aitached
bacteria were BR1%, 9L1% respectively.
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Tahle 1. Composition of trace salts in water added with humic acid

compounds concentration(m/ )
phosphate bulfer
KH,PO, as
E:HPO, 2175
MaHPO, 234
NHCI 17
MgS0, - TH,0 225
CaCly 275

FeCl, + 6H,0 095
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Figure 1. Schematic of the fuidized bed expéerimental system
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Table 2. Condition of gas chromatography

GC Condition
column size 0.53mn % 30m
column packing materival DB G24
imjection temperoturs 230 T
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carrier gas Nz, 30@d/min
detector ECD
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Table 3. THMs concentration of treated and domestic tap water samples at Duk— San Wa-
ter Plant in Pusan

1890. 6.~199L 3.  umit  pa/e
Month CIHCl, CHB:CL CHBr:Cl CHBr,

6 6.52+ 0.63 0.244 0,05 ND ND
(7.06+ 0.70) (0.33+ 0.04) (ND) {(ND)

7 1432+ 143 385+ 0.76 047+ 9.08 NIy
(26,68 2.42) {683+ 0.07) (0.66+ 0.77) (NI

8 6.73+ 0.46 .73+ 0.08 NI ND
(12.27+ 1.30) (157+ 0.05) (0.32+ 0.02) (NI}

9 1156+ 0.95 D.29+ 023 206+ 021 ND
(13421 143) (2.59+ 0.32) (2,164 0.20) (ND)

10 1153+ .87 0.89+ 0,10 0,10+ 0.03 NI
{11.90+ 1.91) (1L11+ 0.0%) (0.29+ 0.03) (NI

1 5.364 0.96 024+ 0.03 ND NI}
{ 930+ 0.09) (0524 0.04) (NI (NI

12 7504 0.08 101+ 0.02 ND ND
[ 8614 0.07) (L01+ 0.02) {ND) (NI

1 7.89+ 0.08 (48 005 ND NI
{ B444 00F) (0.59-+ D.06) (ND) (ND}

2 6.33+ 0,07 0.30+ 0.4 ND ND
{ 561+ (.06} {0.224 0.02) {006+ 0.01) {ND}

3 B.43+ 0,06 0.38+ 0.04 KD ND
{ BAd+ 0.08) (1.20+ 0.01) (ND} (NI

NI not detected

Treated water + Tap water - { )]
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Figure 2. Effect of water temperature en THMs formation from raw water

samples at Duk—San water plant in Pusan October, 1990
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Table 4. THMs concentration by water temperature variations from raw water samples at
duk—San water plant in Posan
October 1990  unit © pg/é

temp(®C) ™ time{hr) 1 3 & 18 24 36 48 60 70

5 317 703 688 1504 1752 1808 1886 1906 1953
+232 +301 +288 +447 +324 +490 476 2304 345
20 461 1731 2001 2027 3464 3389 3385 341 3384
+206 +378 +612 +467 +643 333 +385 343 354
%5 1213 2285 3603 4BR7 5125 4040 5004 5007 5107

+231 +285 +306 +367 +278 £398 +461 +462 411

Meant 510,

Table 5. THMs Concentration by pH Varistions from Raw Water Samples at Duk—San
Water Plant in Pusan
October 1990  unit © pa/@

pH™ time{hr) 1 3 B 18 24 36 48 60 0

5 330 619 803 1436 1981 2147 26T 2150 2240
+132 +143 +£254 +287 +216 +267 1234 +378 x312
7 427 1400 1507 2635 2414 3048 3065 3005 3040
4190 +201 +212 +250 %212 +207 +300 2% L209
9 68.4 1786 2104 3035 3207 3314 3308 3334 3285

+087 +268 +351 +470 +250 +353 +£360 209 +182

Mean+ 5.1
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Figure 3 Effect of pH on THMs formation from raw water samgples at
Duk—San water plant in Pusan, October 1990
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Figure 4. Effect of chlorine dose on THMs formation from raw water
samples at Duk—San water plant in Pusan, October 1990
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Table 6. THMs concentration by chlorine dose
Duk—San water plant in Pusan

variations from raw water samples at

COctober 1990 umit @ pgse
e 13 6 18 M % 48 & M

2 9.6 156 129 23 24.7 256 25.0 214 238
+006 £051 091 032 +071 +067 +024 +020 +0.80

4 164 252 283 34l 41.7 449 432 408 414
=016 +056 +023 +0I18 +043 <040 +021 +008 +019

8 215 286 397 751 856 983 1099 1104 1080
+052 +028 +037 +017 068 +009 +150 +197 +089

16 245 834 1008 1366 1490 1526 1594 1587 1613
=015 136 180 261 157 257 29 +3259 + 248

Mean+ 5D,

Table 7. THMs concentration on 24hr in ater added with humic acid disinfected with ch-

lorine
umit = pg/mé
dose{mg/E) THMs CHCL CHB:Ck CHBr:Cl CHBEm:
1 10.6+ 1.2 0.1+ 0.0 ND NI
5 725+ 26 06+ 01 ND ND
10 1541+ 125 13+02 KD ND
Mean S.I.

Table 8 Residual COD of GAC for contact time

in water added with humic acid

contact time(day) 0 1 2 5 10 15
residual conc, 02 8.7 15 6.7 &3 6.2
(ppm COD/g carbon) 4+ 04 + 03 +02 +03 +02 + 0.2
removal rate] %) = 5.4 145 22 315 3286

Mean+ 5.
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Figure 6. Adsorption isotherms of GAC for water added with humic acid
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Table 9. Residual COD of bacteria—fived GAC for contact time in water

added with humic acid

contact time{day) 0 1 2 2 10 15
residual comc. B2 6.9 5.2 a8 5 had
(ppm CODY/g carbon) +04 =03 +03  +02 +02  £03
removal rate(%) = 250 435 BA.7 62.0 64.1
Mean+ 5.D.
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Figure % Adsorption isctherms of bacteria—fixed GAC for water added

with humic acd
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