Journal of Korean Society of Water and Wastewater

Vol.24, No.5, pp.537-548, October, 2010

MELESEN| =2
243 53, pp.537-548, 10€¥, 2010

a5t SAA oo mE A=y
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Abstract

Recently the Government has announced updated water quality standards for wastewater treatment effluent (become effective

in 2012). That includes highly enforced regulations for T—P, BOD and COD, and a large budget, in particular for phosphorus

removal, was set by the Ministry of environment. Chemical coagulation destabilizes colloidal particles so that particles grow to

larger flocs, and solid particles are removed by solid—liquid separation. The efficiency of chemical coagulation depends on a

various factors, including coagulant types and costs, construction and operation costs for the treatment facilities and so on. The

proper selection should be based on the treatment efficiency of coagulants and underlying costs. The current research was to

evaluate the treatment efficiencies of coagulants on a variety of wastewater influents and to develop saturation curves for several

water quality parameters. Typical Al2(SO4)3 and FeCls were tested under a range of coagulant concentrations. The pollutant removal

efficiencies of chemical treatment both for the Al2(SQ4)3 and FeCl; were especially high for T—P, followed by SS, BOD and COD.

Correlation test also proved the highest relationship between SS and T—P.
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4 SR A FYE Fo F(floo) S It 94 A7} et Zlo] Yo R 4 A gtk (Ding et al,
HAAEE B8l ] A& %‘ﬂ—% ?J_@bﬁ} oo 1999; Bell—Ajy et al., 2000; Metcalf and Eddy, 2004;
AFEEE SAAIE Alum AD2) $HA9} Ferric AlE2) Gebbie, 2005).

S A7} ti3EAolth Alum AlGe] SHAE FAreEn| siete Aglo] a8 A5 54 uE AL F
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Table 1. th&h sk |Eol 2

X2l zy N G Y
eI st A 2 2] x| & NR Er= PSR PN
= EEgMEE XY s
A C 5-Stage BNR
Al gzHHEE/Y) 1000 160 13
FStTEHHEE/Y) 872.8 152.0 13.0
IEXE{E - 293 293
2o Ao 2o 2o
BOD 139.0 119.7 161.1
COD 62.7 50.6 84.3
FUsE
SS 106.9 109.4 133.8
(mg/L)
T-N 33.465 31.363 33.630
T-P 2.988 3.562 3.387
BOD 8.6 8.0 5.1
COD 10.1 9.8 9.6
I
(ma/L) SS 34 54 5.0
T-N 16.420 18.499 10.864
T-P 0.987 0.965 0.489
StEXela Ut atn AT SAdFe 2YFAEHE X(NEE ASsIAS (BEF, 2009)
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2. ALY
21 dENE

Alg+ 20089 10€5E 20094 11°J77]-X] e

el LA K. G, Y SRR o U 103
AA AT 2 sEelgel Aug ¢
93-S Table 17} 2tk

20099 119 o]de] Ayt ﬂJ Ao AHgH
Al (SO 57 FeCls 53 AI= 242 8%, 25%°] 4§ Al
OFS AREaEGI oM, 2009 11€ o]l AAJE 3} <]
Ao galos FAFFu]E (Aluminium - Sulfate,
Alz(SO4) 3 + 18H20) 2 A2 AESEE (Ferric
Chloride Hydrate, FeCls - 6H:0) 2] 115=5(99%>) A|2k
& o] 83}o] Stock solution & #|F3H & ARSI
Al (SO0 s S-AIE 0~15mg/Le] FS=R$ellA, FeCls
SAAE 0~30mg/Le] FEH N 59 FLE th2A
ato] AleR3iT

2.2 Alg g

A 2a&2] F7E S8t AL Jar—testers &3
LAEAL FEHste] HlwrF dnkdo|th (4] &, 2005).
SHA WHES 43 Jar—tests A5 EAIA XS T

A @F=rAslEE g 3, 2007) ol T35k s o A8
Axpi= vhea 2k 094 1L 98 A(Jar) ol A3,
Hhdol () o] %:— oF 40cm/sE 24T @
oloj WA o7 F]1ES v AF(Jar) ol ﬁﬂl* A
w2 A H7FsPEA T?*;%E 40cm/s®] HEUHHS 1#&,
83 FHEL oF [5em/sE 1087 S5 uks A%

t}. @10%3F FA1% tharell 244 oF 500mLE 401 A
T AAPHoE AFH e Fof wafeic

SPArdFulE 9 A2 AL sk E AARE
4 =S Turbidity, SS, BODs,
CODmn, CODwr, T-N, T-P9] 7|48 0% H74313]
t}. 1 AR o vebd SYAE v w509 &
AR “]Tf 0~15mg Al/L, 93}#12d: 0~30mg Fe/L)
o] dAH R FItY] Jar—testS 53 &
QI PAH7E (@A 2008) o A 4E
H, Z47}e] A gt Y asS Al
S T STl mEs A

AR S ERglor, S F4I% o] AA RS F

e xds] flste] A (DS o8, 7AFHE skA
s EESith A (DS ot =
(Saturation curve) E&-& YeR™, x&= S3A F4F
(mg ALFe/L), at= o AAE (%) S Hekfo] 5342
Folo® QIS AN AFIALE A=, b= W
3= (half—saturation constant) 2 a2] 1/2 oA49] £
AR FYF(mg Al Fe/L)S YERATE

y= (1)

So18 B9l BN SA A YRR &
i 1 HHEA Q) B0, o] F teh)

= s e Bl 5% £ 5 gl A7l
E 0 S sl A )
o

A T AALEL] APS $lste] 2 AelA
=NGY *c‘ﬂfrﬂﬂ%oﬂﬁ FU4E 108]0 A 23t
Qom WMZol A4A]l Z4 ¥ pH, Turbidity, SS, CODyp,
COD.,, BODs, T-N, T— PJ 713 4 P52 Table 29
VrERA ST S a8 Al w}ﬁ 250 FFE e
L, B el S MES oy 10€ 2 110 A

éé A

Z2=3}o] o]o]| st o A z}alA ] sl ok

o2 o2

20084 10¥ 204 GaprAe]de] HE2] 745 F2A,
A FhTE WA ATl 1A SSE

CODym, BODsSh 22 #7189 s%e d&sh

T-N, T-Ps} & A7 352 3
btk 2Ev FAlsl Blaskls w A wighes A
A kgkom oli= XA ME A FA| Aol 18] A
A 49k7] wiiEel Aoz sekEc) 2008 1
FAZANA F4T AMFAlelE 1A SS7F VA
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Table 2. stFHE|E Rels ME Al 7|2 =2 24 2o (29 mglh)
sl el =
|'_-rf1 ol pH Turbidity SS CODc, CODmn BODs T-N T-P H| O
(3 ==L Xt
v HEHA
2008.10.20 6.90 77.80 100.00 237.74 57.50 237.74 35.45 422 A
v M A
2008.10.20 6.81 108.00 1125 343.64 65.72 123.00 27.63 3.66| HA
§ A& A
2008.11.03 6.93 71.90 85.71 186.96 34.29 75.90 34.57 292 HEA
N -
2 HA
2008.11.03 6.94 243.00| 520.00 152.13 28.61 69.15 31.74 450 SHA
Y SESPN
2008.11.19 7.32 161.00| 220.00 281.66 76.72 139.35 37.11 448 HEA|
N -
A A
2009.06.03 7.28 73.13 98.00 105.50 23.36 81.10 30.58 2.61 A
y HHMA
2009.07.15 7.21 46.50 54.00 121.00 21.60 51.30 18.29 222 HEA
§ - - - X XA
2009.11.03 7.19 44.80 66.67 124.77 328 X AA|
¥ - - - FESPN
2009.11.12 7.35 74.40 124.67 98.91 322 HHA|
" - - - A A
2009.11.19 7.24 58.47 74.67 111.91 3.02| HHA|
Min. 6.81 44.80 54.00 98.90 21.60 51.30 18.30 2.22
Max. 7.35 243.001 520.00 343.60 76.70 237.70 37.10 4.48
Avg. 7.12 155.20 145.62 176.40 43.97 176.42 93.79 3.41
Std. Dev. 0.1997 201.40 139.37 84.62 22.30 84.62 32.52 0.79
A QdEAo] sAEe] vk Frt SHE o AdeH, = T-NS A28t RE dH2olA] 0.8 o)4Fe] gto.z e}
53] SS9 s 27|A1H (first—flush) #7e] WAoo = Wk 53] Turbidity2F T—P2] 5 0.9 ode] =2 435
_;__7'_7'” —L\:‘lzz__o]'\_] Z‘igi E]_O%z_]_q 2009]{1 6% 3?—:]_ Né}—?—i%xj/] E—g— L]—FJ—LH%E]— _IJ‘L_i}..Z"—/‘K:]_% %_—5— _;',L_zé]% —Q—Oﬂﬂ%él_ X‘"7%»§_~

A G 94 04:00 o]F = Huf

sl )

Lo s
O -1

3 AAES Yehdl= © 12mg Al/LO]
T-Ne| 4= A3 A S4A Tl el AAE
o] ¢F 30% Aw® wi¢ W Agads HeERhgle

T-P2

ST

7o

=

Po st

2 SS9} Turbidity?] 739 90%% AAsR=H z} 7+ <*
10mg Al/L, 8mg Al/L o] $3AI7} 2 Q%= Ao =2 ek
Wt} COD ¥ COD 2] AAE©] oF 80%
14mg Al/Lolglom, BODS % &

[e)
EaNeRat-

5= 2t

B3k

1lmg AlVLS sEelAe] AAgo] oF
9% & A S FU% W ool 100%2]
AALEe EEehs 2o yesith
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Table 3. it Fo|=2 stexE|gE 23t=M ZEY

Ta s Equation

2YAS)

12284z

3.23+x

0.85

Turbidity y=

113.94 x
1.97+x

0.90

CODmn y=

117.69x
6.08+x

0.81

CO Dcr y=

112.93z
5.34+zx

0.82

BODs y=

88.00x
1.21+x

0.86

T-N y=

45.69x
4214z

0.38

T-P y=

154.34x
6.18+x

0.90

Table 4. &itet2olm2| ME|Z 80| et ST Zho| Aaka

Parameters SS Turbidity CODmn

CODer

BODs

SS 1.000

Turbidity 0.940 1.000

CODmn 0.716 0.681 1

.000

CODex 0.782 0.757 0.951

1.000

BODs 0.810 0.781 0.695

0.825

1.000

T-N 0.508 0.488 0.724

0.773

0.585

1.000

T-P 0.866 0.862 0.877

0.913

0.805

0.580

1.000

a

[ o

Pearson ¥A|E APYs A5, SSef the 4 I
ol thst 44dS Turbidity (0.940) > T—P(0.866) >
BOD5(0.810) > COD«(0.782) > CODun(0.716) >
T-N(0.508) ¢] =22 vebgth T-N2| & A9t
BE gHollA] dado] =A4(0.7 o) HeERs o, 53]
Turbidity2F2] A2 0.940, T-Pele] AtaHd
0.866 0% 19~ 352 2107 VeIt 7} hiH AbiA) S
Table 4 JeRHSITE

Fig. 2= ol -S54 SS A ALl digt 7}
TAZgE] IAE HERATE AMAS SS$} i AT

o] AAE] TLE A5 HERH, AMAE 7Ee R &
e GlolE7F T2 Al sk g ] SS

312 FRES oIRIZhe A
;I

ofl wlaj wo] AAY oz, o] I F$
G2 AAES HeplE

A F]l
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Ccope 4

5 o)
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W U
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= et
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Table 5. HatH2Ho| steXElE8 Z3tFMd ZHA

S Equation ZEAE(P
s T
Turbidity y= 1081813 0.94
115.122
CODmn Y= m 0.77
53
CODcr y= 58;1 _’_z 0.74
BODs y= 2829133; 0.83
62.16 x
TN y= 19.89—0—1z 0.32
TP =i, o
Table 6. WaHH2H Sl X2lZ 80l T3t S Zhe| Az
Parameters SS Turbidity CODmn COD¢r BODs T-N T-P
SS 1.000
Turbidity 0.905 1.000
CODmn 0.709 0.770 1.000
COD¢ 0.761 0.823 0.919 1.000
BODs 0.744 0.812 0.659 0.729 1.000
T-N 0.509 0.617 0.721 0.784 0.570 1.000
T-P 0.856 0.932 0.744 0.807 0.869 0.539 1.000
32 st SEMe 28 - 90%%E AAsR=Y Z+ Z °F 27mg Fe/L, 15mg Fe/L
321 AE=ZY QPEZR HIHE o SAAT 285 AoE YRtk CODme AAE
Fig. 32 2354 545 AsA2d 3412 54 o] &k 80% A& = AsAI2A 9] 5= 27.5mg Fe/Lo]
off i3t AAGES YeRH, $£2ATE] AAGES X3} Fom, FY FEoA COD,Y AAES 25 W 72%
Moz YeEhd 42 Table 58 2t} ATE eI 80% A=Y AAZES Ueh:e
o7 v 228 A G 1 ARG A= BOD 3+2] Z-9- 25mg Fe/Lo] A8%& B3Itk T-N9J
T-NZ A|93t RE Eox Atfzoz %k(O? o] A5 AT SHAIG) FYAl Hoks Al A
AH & Yebdtk £3) Turbidity 9 T— PA 0.9 o4+ SRR Tl M AAEe] 2 o] A eSO,
9] H& AREE YERNSIOH, SS9 BODs 1 2% 0.8 AA] oF 30% AEE Wl¢- W HEass e

o] % LRIt AstA2E 334 €)

ol s

PN
A

2~
TFATEE v

AAE
Bt} SS9 Turbidity 2] 7

ol A

T-P8 A+ 26mg Fe/Le] sikollxe] AAEo] oF
9% Aol A FZF ] oviellA 100%2]
AAE meshs A o2 Yesith
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322 FAEE elXjzte| Any

AEA2H S5 SS AALT v FAFEES] A
A&l ogk Pearson A#ATE A A
Turbidity (0.905) > T-P(0.856) > COD«(0.761) >
BOD;(0.744) > CODmn(0.709) > T—=N(0.509) & =2,
= vehgth gkl S50 SS Al gl v v
2 FEET ddgelA vehd vke viZA ®, T-N
o] FES Ao BE oA o] £41(0.7 o1
vebstor, 53] Turbidity 0] 4872 0.9050.% w5
F A0 yebstt) 7h @5 A4d2 Table 601 Hiet
it

Fig. 4= 93}A4124 &xA12] SS AAL oist 2t
o] BAE RS Turbiditys o9 &

01 /‘}d_«l gl $1AIske] SS Rk E4 ol

2 Yehskor, CODY| 49 A& 81,
J:r SSefl Hla W2 AAES Hol= Zo% et
BOD;¢] 73-9- AMdE T4l 0= flotefe] Wl RflellA] Al
71&] W7 vebst o, dnkA o BODE] A|71&0]
SS| AAERT v 1o yestth T-NeJ -9 x4]
Aoz g B AAEE HEglon, T-P= ARlE
THOE JrfF o7 el £k A 1o, SS°1
AAERT A O 2 Jlo R Yepkon], 53] 52
SS A7E W elelld e T-Po] AAEo] 2 Z 0% et
WAt

*“i
oo Mood )
ﬂﬁorlrﬁﬁjﬂ

4. 4 E

AT FULRI LS00 9 A
(FeCl) & A S=msoIA Felstol A 2 qlzel
SR B 1] SRS o 71 AR
U SRS S BIRAT, 71 SRR AAEE &
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