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Abstract

A demonstration plant was carried out to investigate the removal efficiency of NHs—N and
KMnOs consumption depending on the existence of pre-—chiorination for the ozonation and
activated carbon process in the S water treatment plant which is located at the middle of Keum
River.

The average removal efficiency of KMnOs consumption for Oi/GAC processes with
pre—chlorination and O«BAC processes without pre—~chlorination were 48.6% and 50%
respectively. It is similar to removal effect of KMnQs consumption for GAC and BAC process
depending on the existence of pre—chlorination. Otherwise, the removal of THMFP for GAC and
BAC process was 58% and 68% respectively.

NHa~N was not almost removed by sand filter and ozonation, but the average removal
efficiency in the BAC process was about 31%. Especially, NHy—~N was not almost removed by
O«/BAC processes at the low temperature(below 10T) in the winter season. Ou/BAC processes
have the advantage of removal of organic substance when it is compared to pre-chlorination
followed by OJ/GAC processes. Pre--chiorination followad by O/GAC processes were required to
remove NHa—N in the winter season because the removal of NH;~N was almost ineffective by
Oa/BAC process.
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Table 1. Spedification of Qs / activated carbon process

2 HEEA A ad

Fol 82 dEYolddLe AAHE A3t A
AN AEAFA(EI/AA/ 2P oA &
O)/BAEFAE 2Nz e AYEUE
(Demo Plant)& &7 Ff/ HAXE S A5l
AAEAY. ¥R $R/AH/ Rdd/ e
E/g4eFHor FAH] gle, ANdgZe
240 m’/d2 A 120 m*/dx 24|98 FAH ¢
o AEAR Y ALk 2 gAEe 54 Table 1
¥ Table 20 JeEbd 723 ol 241€ F 1419
(Process A)2 FRUoAALE A A7) 98t
B HaH28, & 149 (Process B} A&
e o9 drYelddie HAAES
otaty] st APaAe) & A8 gt
LEANYE AFA 16F(HEZ 88, AFZE 8
Fiola, REFUEL 253 mg/LE 3o FEQ
Eo] 02 m/LAE RFAHEE AN g4
BMele AMEe Be FuU4 e SAHEA
gog FEH {42 (EBCT, Empty Bed Contact

Process A ; Raw Water—Prechlorination
(120m’/d) —Coagulation—Sedimentation
-+Sand filtration—({Ozone)—GAC
Item Process B : Raw Water—Coagulation—
(120m*/d)  Sedimentation—Sandfiltration
—+Ozone—BAC
Design Size
Size (m) 130.65m x H4.5m
C(?Tfl: . Volume (m') 1.29 x4 basin
Ao HRT (min) 7.5 min,
Flow Rate(m/day) 40 (1Basin)
Type Fixed Bed
Activated Size (m)' D055 x H5.5
Area (nr) 0.24
Carbon .
. Basin 6
Baslin Bed Heights -
LV (m/hour) -
SV (1/hour) -
EBCT -
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Table 2. Operation characteristics of activated carbon process

Bed | Volume{ EBCT | LV Y . Todine )
Item . N . Materials Mesh Size
Height! (m”) | (min) |(m/hg){(1/hr) Number
GAC1 Coal 1,050 12x40
Process Al
GAC2 | 1. 0.42 1 7 4
GAC 75 4 5 Coal 1,137 8x30
GAC3 Coconut | 1,185 8x30
GACI™| 1.16 0.28 10 7 6 Coal 1137 8x30
Process A2 - )
GAC2 1.75 042 15 7 4 Coal 1,137 8x30
O3+GAC
GAC3*| 231 0.55 20 7 3 Coal 1,137 8x30
BAC1 175 042 15 7 4 Coal 1,050 12x40
Process B [ Ca | 175 | o042 | 15 71 4 | Coal | 1137 | 8x30
Os+BAC i e e ’
BAC3 1.75 042 15 7 4 | Coconut | 1,185 8x30

NHa-N(mg/L)

74 Wfﬁf o

Time (day)

Fig. 1. Varnation of temperature and NHs-N in the raw water
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Fig. 2. Relationship between KMnOs consumption and NHy-N in the raw water



358 usw - muv - uny

Journal of Korean Society on Water Quality
Vol. 18 No. 4, pp. 355-363, 2002

Time)o] 10%, 158, 208-0] HE & 4591, B
AgL& EBCT 15808 44 494 (CAh, =
Wt HeA (SAH 9 Fu4 okxbA (SAHEAR
L8 27t 28 &3 Process Ax 243} 9)
APFol 7] 193 2&8 FY3hA gton
(Process Al), IF 197 23 & FPsyct
(Process  A2). FAEHA  KMnO,Aul,
NHyN, THME HeE 434 Agy, &9
£& HACHA4] DR20002.2 B-A3lgr)

3 dgdan g oy

31 3

HAE7FG 2 P NH:-N¥Ex e HAjwsg
© Fig. 19 Yebd 23 o), $£28 20320 T
22X BT 166 T, 95 %A 285 CAT, g5
351,204 NTURA, HWF 255 NTU, 95%)
106NTUSITE. 53] AEAEo] 984 nixE:
oz 423" £& 10 Tolste] A& AL WD
o dojA 1-39, 11-129 ] 2F 1009 o)y}

EF KMnOuAEl Z R NH-N¥E9] 95 %3 &=
2tzt 154 mg/L, 1.83 mg/LojAd&u, Y539
NHyN ¥E9 KMnO. &89 g3 Fig, 2 of
Hebd A o] & ¥ #AE QY
NHsN9] %7} E71%ol niel KMnO,An &8
g F7hete A%E JEhALD B8 KMnO,

20

2 &L NHeN2| $E7} 05 mg/Lol4 o|d&
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Fig. 3. Variation of KMnQs consumption on each process of demonstration plant (Process A)
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{2) THMFP(Trihalomethane formation potential)

Process Al$#H7It H<¢tel THMFP}
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B4 /434 00000138 mg/L(HF 0035 mg/L)
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Fig. 4. Variation of THMFP on each process of demonstration plant (Process A)
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Fig. 5. Variation of average THMs on each process of demonstration plant(Process A2)
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(@) THMFP

Fig. 7o) el 213 o] 497130 B 94
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Fig. 6. Varation of KMnQO, consumption on each process of demonstration plant(Process B)
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Fig. 7. Variation of THMFP on each process of demonstration plant(process B)
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Fig. 8. Variation of NHy-N on each process of demonstration plant(Process B)



362 usw - war - Uy

Journal of Kerean Society on Water Quality
Vol. 18 No. 4, pp. 355-363, 2002

0.00-218 mg/L (W3 041 mg/L, 95 %X 1.72 ng
/LEA f2uete] UdvtAQl A9 vy
W 433 B2 FEE YEhG R4
v ZHdn, L&A &M H A ALz
adeu MERAVAe JdF HAAAHEL
BAC1 27 %, BAC2 32 % % BAC3 34 % gt}
0] 2107 1-3¢% 1299 gdxvolydads
FEE 049218 mg /L(95 % | 152 mg/L)E #&
Holl= Fig. 83} o] 4] 5o #@AIgol
AA&o] of @sich wetM 193 o 10098
FLo] 10 T oldte]BAM GR Yol AL ¥7}
049-2.18 mg/L ol=g HEFAGHTH o3 ¢
EUolH AL E HeE F£H7F05 mg/L) o3
2 M2 @ 5 glerg daydLNG 4
o AT, F&0] 10 TolAd Ao Uy
Uold A %7} 05 mg/L W92 i njyE
o] FagTo] §EEr) gFo VEEAVH
o oA HeEFAE 05 mg/L 0T e
7t 7t Rez wddd

34 Process A, Process Bel X2|8M @

(1) KMnQyo8|2F 38 THMFP

Process A9l AgdMe AGLMNAE A
A gAeFFHY MAEY YL e 9
A2 QEAE AR, gAY A, EBCTY A}o)
d & AAEYE AR, Process B2l 4
HollMe HhdLHE AP gy o&
O/ BEBAGTAHANN EAee Aao] wi
AAHELE ZAEATD. 53 Process A%}
Process B (SAF Mg, EBCT 1589 z7)olA
LEAUF YFRAHGCAOTY B EAGHBAC)
of 2§ KMnO,2v 3] B MA&L 242 486
%, 50 %% GACS} BACS A AHE&o| fAMsI9 e
o, THMFP= 242} 58 %, 68 %2 GACH.T} BAC
&} MAEo] Eioh ojggo] FrIE AA B
Aol Process A9  OitGACEA BT}
Process B8] Os+BACEFA ] o f2i 3ty ot

(2 dRdoidas

GEHoBE AALYLE Process Ad A&
FdaFdol A B2 P A2, Process B A
BRAEY Aeld A% e NaAFSAHE AN
%ot Process AdJME ¥& F59 grUolyA

27} #9HE BV RUGHAL Fxe
108 ool H4AE FYUsted HyPYLAE
A N3G} Process B e APGAHAE 5
91 AEEHE ¢ FRUolhEAe HA
Hs e 2A T dEUoldALE Raoal
9 RoEe oA Ao AAHYA ggre
olyet AgHele YT JHNE Ao
AARAA gich

ety 27 SASLE W49 RYolHAL ¥
%7} 05 mg/Lojdol T 4-&0] 10 Tol3tql Y4
7t AF 1009 FEQ He nestd, gwyoly
A2E A7 Qe WAo2E WERIT
ols twolydAL AAE 7 UY 4 Qe =3
Zlolgt deAoz BAHFANAE AAdE
ol i@ Aoz Jehygh

4.8 E

7 # sH+E Hedd Asygsin o
© 574 5 AL LEFO)/RAGTH Y
¥ Y EIE(Demo Plant)F U X8l HP2AH
g9 f¥o BE LHEH A B4 e
Eig=

1 4% 715 459 £ 20320 CH
T 166 T, 95%3 285 T)R, B3 YE&AHN
2o FgE vlale £ 10 Tl 7|%e
1349, 129 %0 of 1009 ojHen. ¢rYolyda
&¥ 000 - 372 mg/Lolich.

2. Process A(F/HAL/$3/AA/43/2
&/8/4¥)3} Process B(A5/$3/MA/d3}/ 2
EZ/MERADAAN LE:XIE SAF HeA,
EBCT 158X JARAVGAOT HEFAY
(BAC)ell 2J3 KMnOs2-vl kel B MAHEL 2+
7} 486 %, 50 %E GACS BACY A A& #A}
&Q.en, THMFPx 2}2} 58 %, 68 %2 GACH
ot BACH AAgo] ATk olsige] {789
AN BHANME Process A2l Oy+GACEA BT}
€ Process B3] Os+BACEA o] T4 #2389t

3. Process B2 AEBRAEA] & gw
oHdFL(NHyN)E Relos}, F2&M o o3
A A9 AMAHR ko BACHAM Y HFA A
&8 931 % AT, FH7] &0 10 T o3
A% AAHEL og gt

mekA g7 SALA d5e) gryolydAas ¥



UHIRHTLY™. =2

183 42, pp. 355-363, 2002

YeHo LR BRY SUER S 2E-NYEN

363

=7} BA71e) 05 21 mg/Lelx, =&¢] 10 Tol
3Rl A7t dF o 1009 A=Y HE :edt
W, o] o} RV o) drro}
BAL ARG Fe FE7de AAYHL:
Ao oa FEYoty ALE AMAste Ao B
&3 o|t}

negs

P e

. EREUARY S,

- B3R, 73U A(1999).
- BR3Y, 1x3sMAAE 997 BaX

(2000).

. EESE, MEEIE, # EIRE, WERIC L 5

KBEERILAHN IR E,
Vol. 15, 683 689(1992).

KEUES L,

CEBR#ERE BAER + 0 B Lo miEt R

RIS 2%EMHE Toe=THEE Bt
e 7 ok KEF®ER Vol 11,
577.589(1988).

L PHRERBE G, v B & TR K B KRR,

Kl @, Vol. 57, No. 6, 15-29(1988)
4wy b7 b x vl
FKR o Ry SR E B,
K& REE, Vol. 56, No. 4, 23-36(1987).

. REFECR, BRETAMBERIC & b KEERK

#i, T3MK, Vol 411, No. 12, 41-51 (1992).

AU, B, RRESE KB SES K

BRI BT 5 MR R,
Vol. 62, No. 1, 10-13(1993).

LSS L

CKERAES, B, 1y, RRES RO A G

10

11.

12

13.

4.

15.

16.

17.

bYitl s BE FKEET 7+ B,
KEBEHEE Vol 58, No. 4, 2-13(1989).

. itEEA DAKHEBE, 3—-voicBitd
tyry NWREHKEERRBAREE,
(1992)

Shio Suzuki, Yasumoto Magara, Advanced
water purification treatment by ozone and
biological  activated  carbon, WATER
NAGOYA 89, ASPACIWSA, 483-492(1989).
RBENTE, A YiENE R R, KBRS, Vol
62, No. 1, 2-9(1993).

Bonnet, M.C. et al, Removal of biological
dissolved organic carbon on water treatment
plant, Water Research, Vol. 26,
1673-1680(1992).

William H. G, Control of trihalomethane
precursors in  drinking  water:granular
activated carbon with and  without
preozonation, || AWWA, Vol. 76, No. 2,
326-331(1978).

Mulphy, B. et al ,Ozone-indecued conversion
of DBP precursors(DOC) to biodegradable
dissolved organic carbon(BDOC),
Proceedings AWWA, Water Research
Washington, 38 (1993).

ta—Bm, A FIRIC S B KORRER,
143-162 (1997)

BAKEBE, SEPEREDR RHER(E
YouE S e )(1988).



