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Reduced Post-Chlorine Dosage Required for Disinfection:
Improvement with Ozonation and GAC Process
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Abstract

This study was carried out to examine effect of postchlorine dosage reduction by ozonation and GAC
process in the field plant for 3years in the “G” water purification plant in Seoul. And it is to compare GAC
with BAC process in removal effects of TOC, THMs, THMFP, UV5,.

As a result, chlorine dosage of ozonation and GAC (=BAC) is less demand than GAC. Seasonal reduction
of chiorine demand is from about 37% to 59% with BAC, and from 24 to 46% with GAC. Higher reduction in
BAC could be achieved. The efficiency of chlorine demand reduction with ozonation was depending on the
organic carbon removal. UV,g, concentration is less about 0.13~0.74L/mg.m in BAC than GAC. Therefore,
the combination of ozonation and GAC was more effective in reducing post-chlorine than the single GAC.

TOC was also monitored, and results show that a linear relationship between TOC and chlorine demand
is appropriate under each treatment process.

It means that removal of organic matter(TOC) from finished water is necessary to reduce postchlorine
dosage in clear well and to minimize order of chlorine in distribution systems.
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Table 1. Design and operation parameters for the pilot plant

Ozone - Ozone generator: OZONIA, Lab2B, 10g/hr

- Oxygen generator: purity 90%, 7L/min

- Contactor type: Side stream pump injection and
Mixing nozzle 25Ax3

- Contactor size : 0.6 x 0.5x 4m H

- Ozone dosage : 1~2mg/L

- Contact time : 20min

GAC - Column size : ¢ 450mm x 6m H
- GAC: Coal base (Calgon F-400)

- EBCT: 15min (bed hight: 3m)

8 FFEEFEE 02mg/LoAM 0.1mg/LE A% - Linear velocity: 10m/hr
A3 v} 9o}, - Back washing: air scouring and water rinse, 30%
% 290, 92 59 % WATAE FER expansin
NE AAY HERAETANE 713 @ gubg  OACSHOAC STS SN 3 SRz 5
Thdke BRI & AlFstA sldsor & 7
Aolth, oldl MEAlME AREAA Bt stgle  AFARIA 4373 Wel x5 slen 2002d 99
LHEEE FEEE THtIA AR FAY TYA o st o 447 93l Fig 13} 2ol ¢
92 sRagon, 9% 4oddad ofl D84 4 FHB(GAC) BETHH FeE+ULBHY
FAYAAEE 1A Fofl At (BAC) 27} 33 o2 /o] slom, AFAgze
1 eA e 71E AeFEAgY S Hd FALEMIOX) ¥4 & ol &ait. 9&3 YAard
8 5 9E PhoRA 5AE F2 eEA 2 AT gig A%Uee Table 13} 2o},
AGEAE Mo, AEEHE A, Gy Fol
AT I 5 2E/ALEE Age 220 93 & 2.2, A4 2H|IEE ANH(SHE 4Y)
& f7lEol A2A g 1, AEdagde] s, Fa AP e NaOClE AHgate] o] fojzon o
N S wet 98 e B 3] & 3t daA A REE4E 2469 Y. v
4 AE oo FAERE FATeEzM 283 F4F 7172 1000mg/Le] stock solution & ZA|
#39) BYS BB 9L AMBAL AAS 39 dow, Agd LA DRzom& o g3t stock
A B A E a7 A solution®] A&l ==& T3yt =Yg E 59
 @rddAe &Y e dsEd dagd 2% g 949 TOC iEOﬂ thulate] A% 81
Bol B2 EAAEL o163 3] WA, THVs oo 712422 mg Clymg DOCS] 192 44
9 f719488E T FRIIEY AAZARE,  HHE I o] W), d2FYFLS gaoleo
T3 AEdde A2 G499 T njdEd 2 A4 Ed ¢ taR HiHe 5 A4E 9o
g% Lelehs BYAE ol 4 $4 AYES DR oS naield 2R 27 Jarud 03mgl
T BNad T8 24 4712 AR TOC £ FYaAsith
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Fig. 2. Variation of TOC concentration in SF, BAC and GAC.
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Table 3. Resuits of chiorine demand (mgCl,/L}

W r - 012
. E’g""““ ng:;am jw February May August November
;é: | J £ 24hr 48nr 24hr 48hr  24hr 48hr  24hr 48hr
*g‘m\r ]°m§ Raw 175 225 212 265 168 218 179 245
Eiof om§ Setle 080 111 107 144 080 101 075 099
e | = SF 076 092 112 137 064 084 066 086
' 7 — i i°°‘§ Ozone 071 091 097 119 070 092 081 1.00
U°‘-’J‘r! A V4 NG , | oce * BAC 045 058 056 065 028 042 027 039

' 47 | GAC 047 060 060 074 044 0864 043 057
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Fig 11. Change of chlorine demand and decomposition rate
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(Table 3), o] o] Al7]o] A FH otzle} €4
g Zehlioly g8 sleo]l 7ZAaFr) dEe)El
2F Aew 2Ry EA%Y 74, wdgde 7 wadn
4, Carboxyl Z4719) 7}, AW Aliphatc acid), 71&2ZA o) us] 24, 48hr B 92 7% A
Aldehyde, Alkanes®] Z7H( Langlais 5.1991) 59 # %2 BACZH A 247 0.41mg/L, 0.49mg/Ll., GAC

718 EAWEE sttt 23 ddSgES o2& A 42 0.31mg/L, 0.36mg/L$ t}(Tabel 4).
o} wreAd] 71 zete] flen P2 &%71 th Fig. 3= TOCst 477 Atolo] Zaa
E 2H[(EE) 717 9Fe F. dE AE Yehz itk TOCY ZF7hgtel] wie g48
3 Age AWMz 22 2u5T akyl wg TR APH 22 F/ET, TOCS 24417 P4
L 99 B E Aalsty, aryl SFEL 2FY £ 27 FE 0.95mgCL/mgTOC, 4841 a8+
Table 4. Results of chlorine decomposition rate (hr, mg/L-hr)

February May August November

k kxC k kxC, k kxC, k kxC,

Raw 0.0506 0.1240 0.0359 0.1106 0.0361 0.0931 0.0339 0.1016
Settle 0.0268 0.0434 0.0191 0.0420 0.0167 0.0294 0.0121 0.0245
SF 0.0189 0.0269 0.0184 0.0370 0.0115 0.0191 0.0116 0.0212

Ozone 0.0180 0.0240 0.0318 0.0477 0.0151 0.0230 0.0136 0.0225
BAC 0.0293 0.0220 0.0150 0.0173 0.0069 0.0091 0.0062 0.0078
GAC 0.0186 0.0190 0.0183 0.0209 0.0093 0.0117 0.0094 0.0131
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