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Diversification of the environment in the head has caused taste and odor problems of ser-

vice water in recent years.

We have carried out experiments on biocontact-filtration, Ozone

and Granular Activated Carbon (GAC) for the purpose of removal of ammonia nitrogen,

earthy-musty taste and odor.
As results,

1) Biocontactfiltration system has high-rate ammonia removal.
2) Good results were respectively obtained in order to remove odor with combination
treatment by Ozone and Granular Activated Carbon.
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Fig. 2 Structural formula of musty materials
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Table 1 Property of porous filter media

NH4"-N FrE@#EEZ

Material " SiOy  Approx 70 %
Specific gravity ‘ 2.5 ~ 2.55
Apparent specific gravity 0.3 ~0.4
Void coefficient Approx 85 %

Pore diameter 3.4 pm
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Fig. 3 Collection of water and aeration

Liquid

100 —— —rr—————
8 [ @ 6 "1 To¢o o o 00 00. =
o =
= ° —_
= <
% o ° é
; 0()‘_0 o a 5
,‘- o “
£, 1
=1 n
“ jas}
i

1 L L. A L i i I3 i L L L e n
0 50 100 150 200

NH¢+ ~ N Load (g/med)

E5 NH4*-N &7 & NHet- N R
Fig. 5 NH4*-N load vs. NH4*-N removal

NH, Nt = D ER= 1000 (g /ma.

i, Q: HAERKE(m3/d)
Lin, Lout : 7k, AHEKD NHy*-N g
(g/m?)
Vu @ HEFEHAR(mS)

2. 2. 1 NHy -Ngfy, NHy'-Nppks, KRic-onwT

#5, 6Bt 4 NHy-NEfje NHo-NgRER, K
BOZRBEAERT. E6EID, I ALBI0A DD
BOWTHRERNMENE Z A0 50, ZIUXEKD NHe*
-N g2:0.07, 0.065 mg/e LB WD TH5b. ¥/-158
HACEWTLREZEDENEZ AR D, ZOFRREL
T, NH-NBERZEICEE L2720 TH5 L EbN,
RELKBRERYED FTRIE, bABEORKM2ETS
T ERDLNDH D kb EYERMTERCE ST, SR
S BECE U CGED ARRRHENLE L D5 THA D,
#F5, 6Btk WT, E/KkD NHy-NBEREWESR
RBHMCER L - BEa %K%, NHy-N &3 150 g/m3-d
FCIRAN, KRR QEHOREETILS % %215
Jro CHIIERKRRCHEMALA 77 30 7-GWBILHE
2, EEE LCHILACHEL TWSEEEL BB D
2. 2. 2 NH4*-N &7 &EEERBETDONT

27 Eic NH-N 715 L B ERERVEY Tde &
kv NHy-N g8, 130 g/m3.d % <3 AR
mL—BThY, FHRIEKTT5.5 %uBin, 130 g/
m3.d WP RIMET LCWL 2 ERbh D,
2. 2. 3 FUK, ABUKOEFBEEREILDOWT

Raw water

Raw water

Backwash
pump
Y| Baclwash
X waste
Process air T
and backwash
b vy
Process
air
Backwash | Backwash
water air Treated
water
Biofilm filtration x
hasin
B4R AR w |

Fig. 4 Flow sheet

100
- 30 ~
- 20 g
- g
50k 10 3
S
- &=

fy L 1 L N} L i 1 1 1 1 1 1 1 1 L 1 L Nl 1 L
VUM % K U6 K B % A e S S e b A e e
Date

FE6E NH,-NERER, KEOZEEZIL

Fig. 6 Variation of NH4*~-N removal, water temp

38 7 7Y F T~

Vol. 31 No. 3 (1987/12)




B HITEUK, MBKOERERELRT. FUkDOEHER
BEoREN, #9910 mg/e ¥ Tk MBEK DEFERE L 2~3
mg/l LRETHDH I ENbI5, TORERER, 13T
NH4*-N Ot L BEEINTWE DT, NHy-N ©
%40 T FUKEFOthORELEBINC LD b0
ThdEBb, SN TCOBEKOEEERESTIFS
ZEIETER . .

2. 2. 4 H=WEMERC T H THMFP oW T

FIRICEK, WEko THMEP #534+, Zh X bk
B BERAR <, BoK & MBIk E ORI R ERIZRD
N, MCAEROENREKED ABMTHEELH 5,
Zhukdnhy, THM#EAER TS X5 gl (Blzido
SV@)%R%LTM%C&Kié&%i%hgf
2. 2. 5 A£YEMEECIE 5 TOX, TOXFP o\

10K EK, MBEKDO T O X % ix$o KIEHE~15 °C
DOEICHEBEENRRVVHEINTRE R E 7,

TOX treat=0.25 xTOX raw—12.5

Z I TOX DR treat: LK, raw : Fuk RIZE
1B Bk, 4088k o TOXFP %574, = b 460 THMFP
LRk, [FUK & ALK & O CEARE M ERIEERD b
ﬁ‘oﬁ:o
2. 2.6 TOCOREEILDONT

B2 FUK, MBEKDOTOC (£BHEIRE) 25RT,

100
= I8 (¢} 00 o ]
g & °
g T o ©
S L ° o
Q
& o o
'gSOﬁ-& 2 i
S S i
-
[SEE N
=
g
£ ° ]

0 50 0 JE
NH4*~N load(g/m3+)

BT NH4-N & 2 ERERERS K
Fig. 7 NH4-N Load vs. decrement of chlorine demand

T T T
l o
10 ° 5 J

Chlorine demand of treated water (mg/ ¢)

Chlorine demand of raw water (mg/4)}

FOE FK, LEKOERERR

Fig. 8 Chlorine demand of raw water, treated water

FRKDTOC, 5 12 mg/g 550 2 DDOFEBRC i
TWaB2, ZHRFKKEFCRERAT 2O LEbN b,
B 2 DM, MEKD T O CERERITHEAI %
BETH D,

2. 2.1 BE, £BOBRELCONT

E13RCEE, 1451 Fe, Mn oEK, AHEKAR
o BEIZ, LVE—ZiL TbEKE LK E DT

T T T T
= 60 b
=
="}
2
. A A
5 50 1 1
E &8 /°
e & ©
S do0f O/ n ~
= O -
= Water temp.
B
o Q :15~20C
= 30+ A: 6~15C|
= A
& 5

20 L L H L

20 30 40 50 60
THMFP of raw water

BIR FUK LBEKO THMFP
Fig. 9 THMFP of raw water, treated water

T T
M

A A
~
E; A A/
k]
g A
= s A ]
::; 20 A
bS] o0 OAO/ ‘Water temp.
5 o AKO 0:15~20C
& % A: 6~15°C
10 L L
10 20 30 40

TOX of raw water (zg/2)

10 FK, WLEKDOTOX
Fig. 10 TOX of raw water, treated water

200 ;
A
o
g
oL
= A o Ie)
= o
2 7aN
P A A
T W A e
5 &y @
s
2 Water temp.
= 0 :15~20°C
45 [e) A 6~15°C
L.
105 500 0

TOXFP of raw water {ng/?)

EUK, JLEKD TOXFP
TOXFP of raw water, treated water

BN
Fig. 11

T 1) @) UKCERES R < THMBAER I WS, HER
@KBCTHITHAEND) ERISLTTHME KD 524
B RIEWE) rE&FhTnd, COWE% THMFP &9

£2) TOX(Total Organic Halide) {&, THM® X 5 i EZgH:
TESTFEOBE ey VL& d, RaTFR0H
a7y v ibAmE b ED LB e U LEMORERZ N

B, BV BELTREDTOOTHY, BELEIIC X BKDE
RERFEDLIEER—DDRETCH D, F/- TOXFPIKXTO

XEHD 5 DMETH Do
Vol. 31 No. 3 (1987/12) o 7 v Fo Bk 39




REZMEMILERD BRI 5 Fzo T IS BT DB 5
LT, THOA/WRVARVIETr Y 7 L0EBBKLTW
DEKDOEENRE N D EFEL BB LHLERMND,
FiBEaE: BifE T &, F72 B0 BB OWTIX, kR
IRRROBUKPRE & FRBRED BRELEYETHY, Fe i,
BELZBRIITEE %OBRER, Mn 2554 %0k
EEIE BN
2.2 8 753y 7-GOMWILEIEOWT

KB £ FRMT TE I N T WS P2 IR
L, ZOMEBE, BHBREOCEYHAL /-, BEER, ¥

HRIRF DA,
BRI A
RIS

RDOERD TH D,
4 B Rl o 5
X{E9.0 °C

Bk NHy*-N ggre 175 mg/e
MK NHe*-N #g 0.14 mg/e
OHTHEE UCiX, BB 4 4 IS s 417
W, V= 2BEHA AT 1 7 BRI25~30 °C TET
B EKEBRAEED it & DWTER Uiz FOREYRIC
e FhiiEst 100 g M4 b o TH B,
i B B 1.3x10° (MP NEHE)
AREERE  1.1x10% (MP NEHE)

T, HAEEEKE NH-N ok b, MHEARE
MY OB D NHy -NERFFHEAEHST 5 &, 203 ng
/A BBz, ZOMEE LD REBRER(N=a—- 2k
B45 e, SPEMFROLGNAZ RREREYET 5o
2. 2. 9 EEHEMEGEEL = - AL OB

BRI ETE & N 0 - AR E DR AT 5 o0

T 1
()
)
> : o o
E" W0 {ﬂ Oo 4
p A /
=
=]
i3
g / 30% removal
= oF P / — 4
(=]
0 8o
& / °©
G
1 1
0 5 10 15

TOC of raw water (mg/¢)
FK, LEKOTOC

TOC of raw water, treated water

B12H
Fig. 12

o
T
!

Turbidity of treated water

Turbidity of raw water

K, SLPEKEEE

Turbidity of raw water, treated water

13
Fig. 13

N=a - RAESFE CENNEKEFER Uiz, EBREEL2RIT
Rt
L KE 4m3/h iR R 1 hr
MBS 2R (V¥4 x 13 mm, 8 mm)
22 K& 8Nm3/h FHEHMAEE 4 md
EI5EIc NH -N &5 & NHL-N B2l B o ME 4 7
o JKiR24~30 *CORIZE#TH Y NHLCl 2ERmL %
B AT 720
ek Y=o~ gk NHy N & #3100 g/m3.d
I LT NHy-N BRERENREL AL T E0b2h b, &
N K U CeEpEmmagg, Bkt 250 g/ms.d
FTEVBREREE LN,
2. 2. 10 &WEMFEEC X531 0ROBE
B2 R AEYEMFIBIC X A0 V0EBREOHEY T,
HORYE & UTREMEBRE LKRBRHO2MI B & Ge
BHRMU T T o/ 2N LD 2MI BDOEE,56 %, 75 %
Mok & BWERE B2, Ge DIE4, [FUKEEMN 29 ng/e
EEWRRE, BRERLEWD, 69 ng/eTii83 wkrEs o
NHBRWEREY B L LEBOBEEOFKTHMVET

DEEETIH /L, WOono MESR 55 & BEbh b,
L0, T
o : Fe
E O : Mn
2
B
< 0
5 05F o 7
=z ®
= o)
DDE! E?E'
0 0.15 1.0

Fe, Mn of raw water (mg/ £}

%14 FUK, MLEEKD Fe, Mn

Fig. 14 Fe, Mn of raw water, treated water

T T T T T

Biofilm-

filtration [11oney comb
3 Of 9~22° ~2
o g %c NEEX il
D | 24~307 U~30°C Y L .
0 CJA [H~-3C Biofilm filtration
)
=
= 150+ N
;U
§ L
<100 ®60 .
| / .~ Honey comb
=
2

YN A
o // ® &
2 A’ A

1 1 1 |
0 30 100 150 200 250

NH4*-N load(g/m3.d)

%15 NH4*-N £fire NHa*-N BRZEHE O BER
Fig. 15 Relationship of NH4*-N load vs. NH4*-N removal rate

10 7 7 v ¥ 7~ HH

Vol. 31 No. 3 (1987/12)




F O TIRAECILBABE L 7~ Phormidium tenue DEE3EWE%
HCTHFHEY T TWde FIVBWEBRERLES-
D, T3y 7-GIEEBRAE U7 P C L KBt T
bbHo SHBEBRERAXEC THE LI WEE LTINS,
2. 3 EYRBEEBROIED

77w 3y -G (BIEFH) %EHL - EhEmE
& (PR, WERMNE—E) EReTW\, LToaR
Yo

1) NHy -N A0 2 aE s/ wEeicid, NHy”

-N &% 150 g/m3-d * TR EM, ARG <

F15991.8 % & B & NH-N grER 51570,

2) WMEERBERVZBE LTS, NH-N Hf#51130

g/m3.d  TiXEH, KECERZFHT5.5 %%

1Bine & f-dpEmiERc & Y EEEREL, BEko

NHy*-N DSt ozzwinBic & v 2~3 mg/¢ ¥

LY XD 2 LI TR,

3) &wEmiFEc L v, THMFP, TOXFP D{E# o
RS b T, W LBEIK O EAFIKE LB 58
Abd ot LHLTOXDESIIMEKEIC I WT
EHMERRWH X,

4) 793y 7 -G OWLEOEELXITY, HNRE
B OBHIFT DO NH =N ERREE 1%, MRk
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Table 2 Removal of earthy-musty taste and odor by biocontact-
filtration ng/¢(ppt)
| RUN-1 RUN-2
| _
| 2MIB | Ge |2MIB | Ge
_ | . ‘
Raw water | 130 | 20 | 208 | 69
Biocontact-filtration treated
water i 32 1 19 92 ‘ 12
Removal rate (%) ‘ 75 34 : 56 ! 83

B3 X IR
Table 3 Pilot plant specification

Coagulation and sedimentation basin

’ Retention time 60 min tube settler

Ozone contact reaction basin

’ $350 mm X 2
Ozone genarator 15 g/h

GAC adsorption basin

" (Fluidized bed) ¢ 260 mm X2

Rapid sand filtration basin

- - $210 mmx2
{)r;t;;medlate chlorination and re-flocculation Retention time 90 min
160 m/d

Filtration rate

Other equiment

Ozone dosing equipment
Chemical dosing equipment

pH chlorine controller

Intermediate,
chlorination and
re-flocculation
o basin
gj(;:t(x/rptiuu Cte (Free) lf?ll?fd}élud
N0l filtration

basin Alum basin

Ozone Ozone
contact reaction
basin hasin
e ]
D-1
(125 m/d)
*

D-2
(12,5 we/d)

5 E 3 mELHSERYT MR
Photo.3 Pilot plant
Coagulation and
sedimentation hasin
Césy ({Comb.)
NaOll
Alum
Raw —x Fl F )¢ — % —
water <> % @
(Tube settler)
*  Sampling point
<> Sample No.
E16 X
TR LR 7 v —
Fig. 16
Flow sheet
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Table 4 Removal earthy-musty taste and i
odor by advanced treatment system E s
(Unit; ng/@) 2t
No. Water ‘ O3 dose | 2-MIB g 50?
2 L
11 | Raw water —_ 153 =]
12 | Sedimentation —_— 95 ol
Treated water {
0.5 ppm 37 volume
13 Ozone 1.0 ppm 23
2.0 ppm 27 %17
3.0 ppm 7
14 03+GAC 2.0 ppm 4
- 1001
18 GAC 0.0 ppm 18
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