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The Effect of Water Purification by Oyster Shell
Contacted Beds on Erchong Floodway

EIVA=I PN ERVASY PN ERVASE PN
VIR AR AR SE VIR R AR RS A YERE R LA ER
T+ fiE ¥z
3B IE 73 7= 18 J& B X R”
Cheng-Shiang Kuo Po-Kang Shih Wen-Lian Chang

m =

AHFFE RS SRR LR A R L E AR R U — SR E PR TR
K o SR E TGRS - 230 R K SEPE R e e i K SR PERIEE 1 ~ koA
PEfHL SR ~ B RRNOKHERBAY o AT e T4 (I S R L (A R
il PR RE AT TR e HOKE M2 RER,

RG2S REIRE R £ 0.16-0.34 K » MM IR B Bamss R sUTs » /KB e
KT SRR LGRS 0.7-0.8 » MR AE = LR - EERBUKIEHZ K=
FRELELAEAS 1.36 1RF » MBS R A BIEFLRCR o #CaT A FIFHEE A B Bk i
REEEHEEY CIRIR DL Z B K T ISR I ] o

KU BT - KERPEG IR 2 R B iR BODs ~ REVREIHY ~ &

RER ARG R @B R + HIMRTE R - #8WE ~ LR 2 PR &3] L $] 13.80~51.75+

7.20 ~ 0.96 ~ 4.53 ~ 0.53 ~ 0.33 g/day.m? - 20°C BODs — &/ ME(REIS 2.40 day™ - 2%

HFLRI] P P S e el R A7 KB B2 R BRSO /KL B R S o 5 7k e

BAEBEAME o FOREHE AT KB R AT G AR e M L2 DR

FRSEET ¢ FhUER o PRI - AEIRE -

ABSTRACT

The purpose of this study is to utilize wasted oyster shells as the contacted bed
media to purify domestic wastewater on Erchong Floodway, Taipei County. There are
four systems, head control and aerated of overland flow with oyster shells system, head
control of overland flow with gravels system, head control of overland flow with oyster
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shells system, gated distribution pipe of overland flow with oyster shells system,
respectively. This study can provide the availability of using wasted oyster shells and
water purification efficiency.

The hydraulic retention time of these systems are 0.16 to 0.34 day. Through
operation processes, the head control of overland flow systems performed efficiency
purification until the hydraulic retention time ratio between 0.7~0.8. The gated distribution of
overland flow systems performed efficiency purification until the hydraulic retention time
ratio higher than 1.36. The treatment systems should be managed the influent and water
level to construct uniform flow under the optimal hydraulic retention time.

In the results of the head control of overland flow with oyster shells systems, the
average of mass removal of BODs, SS, NH,-N, NO;-N, NH,-N+ NO3-N, TP, PO,*-P
were 13.80, 51.75, 7.20, 0.96, 4.53, 0.53, 0.33 g/day.m? The BODs first-order reaction
reducing rate constant in 20°C was 2.40 day™*. Consequently, using oyster shells showed
the potential for wastewater purification by contacted bed. The gated distribution pipe of
overland flow with oyster shells systems performed efficiently under much more
wastewater hydraulic loading rate. Re-aerated treatment was able to increase and stabilize

the pollution purification.

Keywords: Oyster shell, Contacted bed, Water purification.
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S| BA7 S BODs Kbk 2 M (£ ~ K IR
TREGLLAE - PRESEAFRTL T & fEHEE > BODs
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eI o {H /K SR P LU Bk B e
WO 2 B KRBT BODs bR & s /K B
R SEA LU - WTRelR AR 2 AR
Hr e B RE BRI 2 TR » g
AR PP ROR » ¥ 73 BODs Bt
FErERE R IR A VIBGETT A% - IIEATRER)
i 7K SRR i S R R 2 BT g BODs %
PR -

B I /K L BB T RE SR IR AL AR

PR B AR S R BT IR S AR
/N EERE S AR KA - KRS R IR T
R T EBURERRE - (K5 H B AL HfE BODs
LbRE -

i RS - R AN AR G 2B S 2 B
R ER L 2B - fERGIRF AT Y
A U RIS 2 AT E BODs AFRE » fARIL
FERLZ S B 5 /K iz BODs AT ERCR -
HEAELHEER A ~ mrias s8R -

PRETK R R L (A > B (7 7% BODs
KRB ZBAR - FBUK A G R8I E R
0.75~0.80 il Bl i A1 LR R - B BT /K R HE
FENEFEAERS 1.03 1R » IR AP LR - (HEH
BODs PR & /& K/ KA g -

B % I /L R RS e (A R AT 773 7K
ERERE PRSI FRINIR] » S S /K A e
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3.1 4%m;§§#%ﬁmiiwﬁ #HFK BODsZ | A BODsZ | #HikABODsZ | HRT,
B o . AR E (mglL) HRT, (day) HRT (day) HRT
(day™) (day™)
A 2.69+ 258 10.97 8.2 0.11 0.08 0.75
B 3.08+3.15 14.79 130 0.04 0.03 0.73
c 2.40+274 12.60 130 0.08 0.06 0.79
D 124+121 6.15 130 0.10 0.14 1.36
3t KA T BOD 2B R AMES 97 4 6 A £ 10 Al AR I T I BAE A b X 45 R F 6 A » Tt WM BOD AR A A7 3.4-27.8
mg/L -
#*3 BRIPSBITBNIEIE SSERE
e %ﬁﬁiégﬁﬁiﬁimﬁ ERAASSZL |[KiEASSKHRT) XHEASSZ | HRT,
B T XA (mg/ L) (day) HRT (day) HRT
(g/day.m?) (g/day.m?)
A 53.08 + 32.27 126.79 41.0 0.15 0.12 0.82
B 2510+ 19.89 88.51 40.0 0.04 0.03 0.79
c 5175+ 41.75 160.54 41.0 0.07 0.06 0.80
D 26.55 + 15.37 72.80 50.0 0.10 0.3 1.34
kARG SSEME A AL O7F 6 1 £ 10 A AT HAE AT X 8 R F 803 A T 5N M SS A AR A7 10.2~65.0 mglL -

ZFFEBEIE 2 K SR IR TR S BUREE
il o

7K B 5 1 i S A W 7 R ] 5 MR SR 2 R
At o RUREAERFEARIE - /K BRI MR Al LR
BODs — [ 7 (R 3 s g S i R o HE
DR Frs gk S R B ] K B e R 7 e ) - R
MERAR » R REL o I EH 32
BEL PR 14 - 7K SR A2 I W 7 M TR 2 A DRI R
R IR IR IR TR T (G fR L -

4.4 KNDIFBRELIEEKEFLMRLLER

— SSEIFE

H RS SS 2 RPRIEHI R ITHR ~ AP
U B B W AR 1 7 A o L PSR 1 - i3 3 7]
SIREAR ' Pod it ZEEINVE 2)isy GRb ST Erib e
(VBB RCR - M fE B B SS
KPRE - HrfUKAZERIEE < IR i i T
IKEEIR: » MR PR -

IO /KB RS th T DURE R AR &
BB IS SS RFRkE o (H/E MR H
TR #TR SS GEifEHE - RHEEFRR

g o BERLES - MRS ATHEE > T (R 2 HERE
BV o QRPN T K Z IR - W] LU A B
Z [FIREP A ARRE - KiEdEm SS KERK
G o A REEUR ¢ AEBRLZ KRG T
KSR PEHIL R B (L BT TR SS APRE LA &
{ERH -

45 KNIEBERBELLEERKERLBRILER

—SEERHEBRESERE

kP ERER 2 P BR - S BRE H AR LA
IFRIREL T BFRERR AR E R RIS
R o HFSRRIRT IR A ] LU (i r 22 5 2
SRS WAL R E TR B S 2 BT -
AR BRI R SR, - BRI R  Hi3k 4
K1 - BEEFTASRRL VR ATETT - IR R ALK
THERRER - ) ZRER AR - HERRIRR 2 1E
8 MR RE R ZIREIRAE Z BB AR -
BESE » KRR IE R R (R 2 KRS - S

SERERL BIREE RO IE R - FEERZ

AL & A SR AR FIME LR
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5 2 E B b e
e ;ﬁ; Gl %}:;ﬁ FHRRARBAL | FHAKABAL | FRAKRBE | HRT,
B (gday.m) (gldey.m?) AR (mgll) HRT, (day) HRT (day) HRT
A 9.28 + 8.58 3216 22.15 0.14 0.10 0.74
B 419+6.31 36.59 19.80 0.04 0.03 0.73
o 7.20+11.78 55.77 19.80 0.08 0.06 0.79
D 360+5.28 26.42 19.80 0.10 0.14 1.36
IARMTAEAFTHERAMALN 7 H6 A E 10 A AT RIS LR P 6K T 500 M A& RARRENH 1.0~24.6
mg/L -
*5 BRIEBHTEBENEEHBREREERE
S AE 2 984S =3 =
B e , Z N GRRE (mgll) Z_HRTa (day) Z_ HRT (day) HRT
(9/day.m’) (9/day.m’)
A -1.15+1.62 234 2.70 0.14 0.10 0.68
B 0.34+0.61 2.50 243 0.04 0.03 0.73
o 0.96 + 1.63 8.26 2.23 0.08 0.07 0.83
D 0.42+0.71 342 243 0.10 0.14 1.36
i RRBPHBRAFRERRMAN 07 F 6 A5 10 AARRTREEIT LR T ORKRAM » TR 8RN REEAN
0.04~2.8 mg/L o
*6 DREBSBTBNEEEIHEEREICERE
o ARR+HBRER B DAL ST %%ﬁ#%%%z %%ﬁkﬁﬁﬁﬁ. RRZ | RARZ HRT
% 1 Ty AB £ & K45 N ZNRRBE HRT, HRT HR_IE‘
(g/day.m?) (9/day.m?) (mg/) (mg/l) (day) (day)
A 8.13+ 8.44 32.66 2215 2.37 0.14 0.10 0.74
B 453+6.44 39.09 19.80 2.43 0.04 0.03 0.73
C 8.16 + 12.29 60.60 19.80 2.43 0.08 0.06 0.79
D 4.02+552 29.84 19.80 2.43 0.10 0.14 1.36

i AR TARAHHBERAET SR ERRMAI OTH 6 AE 10 A AT REE ST LR T R TN AR RRE

St 1.0~24.6 mglL 5 4K B A& AR A-A% 0.04~2.8 mglL o

T ZERE R & R R D B AL A R R A TR
LUK SRS SR AL BB e - 7K
BEPEHI IR SR R Kz - FREH MR 2 R 1H
T8 - ROt LAl 2 A RER

I3 5 1Al - IRk B B SR 2 A R
KRR R AL IR BRI R AR EZ B
SUIE o 7K SEZE I e R S 1> BV PR IR R
REPRBABAESR -

% & FI R 5 B d ROk R L RE
g WLUARZ R R HRIRE R AR

i BERHARER 2R - GEIREREE

Bl

= =Ny

Bl AEFRE - 3R 6 AJAI HEPRIR SR & i Bk
iz BIREUE - (HR FLB AR B A B
i R BT K BRI ERB G H A BB A i

EVGIA

4.6 KNIFBRELIEEIKE R LMRLLER
—EB R EIRE
5 7 1 LSRR B R e Ml B
W R PR o HEWR A B MM b B
Tt IRl 7 A AL 22 S o K B ol s A S
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* 7 SHRESTBEUBRIEHEARE

vg s =4 4 =2
o JH%;;?R‘E% *Pf%i = FRRAEHZL | FRAKEHZ | FRAKESZ | HA,
¥ (g/day.) (gdey.m) AR (mgll) HRT, (day) HRT (day) HRT
A 0.48+0.67 3.20 0.64 0.05 0.04 0.72
B 0.28+0.39 1.80 0.72 0.05 0.04 0.74
C 0.33+0.70 1.97 0.64 0.07 0.07 1.06
D 0.27 +0.39 1.74 1.45 0.27 0.53 1.95
o AAMYER LR ERAMAL OT £ 6 AE 10 AARNTRIGEIHZ LR T R A > THRINM EH A ABRE N 0.07~15
mg/L -
#* 8 BRIFSTEBNEBERBERE
1{@_& %é]i;;zﬁ&%%éiﬁ %F?n%ké"ﬂ@*iz FRRRAEZ | AMRERRAHEZ | HRT,
B N R IRE(mg/l) HRT, (day) HRT (day) HRT
(g/day.m?) (g/day.m?)
A 0.74+0.83 291 0.78 0.05 0.04 0.72
B 0.47 + 0.54 261 1.28 0.03 0.02 0.73
C 0.53+ 1.29 3.02 1.46 0.07 0.06 0.80
D 0.49 + 0.52 2.38 1.93 0.27 0.53 1.95
o ARBPABERERAMALS O7 4 6 AE 10 AARNTRIGEN 2 LR b o9 F R - F5IMN M5 CRBE AN 013-3.1
mg/L o
*£9 HIBRAERIEYIBIEE
ot - g B kb% i tb% LI E & @A
(mm) (g/em®) (g/em®) (%) (10°m?/m°)
RS (RIEIER) | RFAREE 67 1.07~1.29 - 83 —
PR (EHRERK) | EEALE 67 1.07~1.29 - 77 -
SR FE A ) =HR >0.6 101 213 52.3 2130
PEYE AR (JE R R ) E b 0.3-0.6 0.83 1.99 58.3 7960

3% 1 *A k& Park, 2008 $45 43T o

FEBR IR R - B A PR B st S IR R R 2
A% o

HiZ% 8 A1 » HUESEIE A o R e Ml
S AR o HEHIRA SRS E B R
FRZE AL ER S HE - /K BRPEI L R R A S B A
TR o 2 PR AR RE (£

4.7 DIHIBR A ERITKERLIERIER
Park 7£ 2008 % 5 LU WAL (E R bt TR
TR 2 e B SR - DU NI TR A R
BOEIENL - AR 187 N HFFERBEAKS)
ERAIRFIRS 3.5 K - BIf2/kdr BODs ~ f&V2[H
B R BEZIRIERBRAE R 92.3% ~ 94.4% -

85.7% ~ 98.3% » AWFSEIREF B LIS LW T 70
B o FEBEHS AR 9~ 10 o ARFIELHIbEAARS -
K AN R 46.(0.16-0.34 K » 5 BLEET: »
1A ARG Re 0K T 45 R R 1 (3.5 K) I BT BR % &
T kG TEEREEHIT KA - B E I
RPRA TR A e A BRI -
FEBUE SR - RS L HUER I AL
BOD KRRE - HEMIFE) S SRIG Ik a4
SR I A VRE T S WK Y - 15
AR{ERETRIRAE Z TR T - Al BB RO K R
DU 2 IR A B BOD KFR&ES -
WG - ISR R AR SS KRR - Al
LA RIRFHTZ K S TS REIRE R T > T B T 50%2



=10 DUTIERFREEH IS SR EFBER LR

. BOD Ss NH4-N
Kk | HRT - - - - - - - - -
A B | (day) N BR | EhER N R | EmE| AR HiR | EhER
(mg/L) | (mg/L) (%) (mg/L) (mg/L) (%) | (mg/lL) | (mg/L) | (%)
N ﬁﬁfﬂ] *;ﬂ KF# | 034 |141+£60(81£55| 425 |[31.8+102| 86+6.9 | 730 |87+45|48+42| 448
M-
K EALEH] .
P KFi#E | 023 [141+£6.0(127+64) 99 |[31.8+102(17.0+80| 465 |87+45(86+45| 1.1
& 9% Be ok .
- ##E% | 032 [141£6.0(104+44| 262 |31.8+10.2/169+82| 469 [87+45(84+38| 34
*ALiRM .
ALY B &% | 35 |364+127/28+19| 923 |556+37.9| 3.1+24 | 944 (181+6.525+3.37 86.2
KEEEH B LH | KPR | 016 |141+£6.0(114+53| 191 |31.8+£10.2/208+9.6| 346 [87+45|93+48| -68
N NO3-N PO4_P
Ak | HRT ‘ ‘ ‘ \
e WA (day) A HiR FhE A A FrE
7 3
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%)
KEAYEHI R R ALYE AR KPR | 034 | 072+0.71 | 1.80+1.00 -150 0.65+0.29 | 0.61+0.18 6.2
KEALEH 4G | KPR | 023 | 0.72+0.71 | 0.40+0.43 44.4 0.65+0.29 | 0.69+0.25 -6.2
T A KRS | £H7A | 032 | 072+071 | 0.57+0.66 20.8 0.65+0.29 | 0.70+0.24 77
*A LR .
P — EX R 35 N.D* - 17.9+34 | 03%041 98.3
T 2 Y% 7
KA YR B B A KR 016 | 0.72+0.71 | 053+ 0.52 26.4 0.65+0.29 | 0.64+0.28 15

3% 1 * Kk Park, 2008 $¥5 % 52 o

SS LA o AR EFRGERAT LIS - B
R R 2 [ FERF R AT LISE ik R & & 2 &
b TR IE - RT3
> TER K SRR R (BT &) T ek
HER L BRI EARE - BRAHIRE RIS - K
ST 08 7 N R B R K TP R R RE L2 R Ak
AT o K BRI g SR W R B A R S i

HER K FP R RE ZOR G0 - F > E SR 5k
B TR B I R B TR R (RS 1.0 £
0.5 B 0.65 + 0.29 mg/L) » & Fl] -l A & b
FHEVE R K PRI IR & RRRARRIK > A T fE
R E VB R 2 MR > SR ERRAREE
2 B5R o« IiEH Park, 2008 2 Bk B ] L5
T FEHERATS /K R S R IERR(17.9 £ 3.4 mg/L)
TR E [ FER T T (HRT = 3.5 H)» HEE 2 £k

a4 o
h - foamediER

5.1 #55R
1. 0 73 1R £ M) 22 il 2 1 (3t 2B W IR B 2 72
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- K SAPEHI L A S B A Rk o BOD
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RER ~ fEBE - EMi 2 EBRE A LIS B
13.80 ~ 51.75 ~ 7.20 ~ 0.96 ~ 4.53 ~ 0.53 ~ 0.33
g/day.m? » BOD 7 —# /i {%#5(20°C) £ 2.40
day™ o F AR BUEH SR B P 0 MR SR A B
feE R TER K P S B G KER
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