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Improvement of Pressurized MF Pretreatment in MF/RO Process for Reuse

Yumee Na', Yong-Min Park, Yang-Woo Lee, Won Kyong Kim*, Ji-Tae Kim**, and Il-Hyoung Cho**

Coway, *Sambo Scientific, **Kyonggi University
(Received January 27, 2014, Revised March 3, 2014, Accepted September 11, 2014)

2 o BUFS AIGS 9% RO HAYR FHEA © 2xo|= B AAS 9ld A4 MFE ASSHAT W
%?Jﬂfﬂﬂ%A%Eﬂ”ﬂﬂ%4ﬂﬁﬁeﬂﬁmﬂﬂLo%?%ﬂfi*%dﬂoﬁlwﬁw‘%+4mmmmt
2 1d ol exstel A%< AESAT A9 M) o8 95 54 9 2o Walo] ABglo] flux 40 LMH £Alo] 7}
sasion Ade ¢AAE 9ol B H/18E ST 4T 0 1 LMt £4e] 5SS RO EAAA 4710 4 9
2 2408 ANSHAL W 12 pressure dropel F23] 75t ol ekt olel e Ashe W o) F4E 5718 o
ede BgeaTdel 19 ROt AAH A%z And,

Abstract: Pressurized MF membranes are used to remove suspended solid and colloidal materials of wastewater treat-
ment plant effluent as the pretreatment of RO in reuse water production process. Membrane operation data and pollutants re-
moval efficiency are investigated using 100 t/d scale pilot plant in J wastewater treatment plant located in Namyangju city.
40 LMH flux of pressurized MF membrane are obtained in various turbidity and temperature condition. Coagulation of dis-
solved organic enables flux improvement of MF from 40 LMH to 60 LMH. Pressure drop of 1st RO elements rapidly in-
creased after long-term pause, which is because the complex contamination of organic matter and ionic substances of plum-
ing systems.
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Table 1. Membrane Specifications

Microfiltration Reverse osmosis
Manufacturer GE Woongjin Chemical
Model ZW1500 RE-4040FE
Materials PVDF (NIPS) PA (Polyamide)
Configuration Hollow Fiber (outside-in) Spiral Wound
Area/module 511 m’ 79 m
Modules 2 3:2 I ! f |
40 (L) g |
Dimensions 19?:])m(L) 4 (OD) { J
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Table 2. Operating Conditions of Pressurized MF

1st condition 2nd condition 3rd condition 4th condition

(12/3~12/22) (1/8~4/24) (8/23~8/30) (10/1~10/30)
.. . . . 5 ppm PAHCS
Pretreatment condition no coagulation no coagulation no coagulation Line Mixer
Flux 40 LMH 40 LMH 60 LMH 60 LMH
Recovery 94% 90% 92% 92%
Temperature 7.7~12.9°C 6.7~17.7°C 23.9~30.2°C 14.0~23.7°C
[
Influent ﬂ ﬂ
f ‘ H =) Q } = = _l' l ﬂ

Line mixer

" Cartridge h '
filter ﬂ

MF RO

Auto
Strainer

»

Coagulant

Fig. 1. Process flow schematic diagram MF and RO system.

MFEgY dAdols FRES AAsY] A auto- Table 3. Operation Method of Pressurized MF in
strainer (400 um)7} 4o RO &4 A= MF Wastewater Reuse
Ay AZAA A APE FE e FrES AA Method Dead-end filtration
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20119 12€57E 20139 109744 G5 T 514A
2ol A 98~14 Tm’/day] AT &FE M AF Ao MF $AE 3480 wa AA7e 2AsYT
2 SHEE et drs 1EAE, A, 719 o] A& == M (back pulse with aeration)
el FAs0 T T SFAN FRTE A 5 d53FN 2o 5355 MEFE feed-flusht
At MA FAZE Fig 13 2o MF Eg4e 12 N335 th(Table 3)
TMPS} BF= RO #2]2H9] pressure drop¥ TDSS| RO $HL 8248 75%2 <AsEon MF A4
% HolHE HHagT °] CODer 557} 10 mgL o|4o] o] 4 H3l RO
2011 129 5E 20129 4€974AE 3 AAE ¢l 2RS35 o3 AHElo] B2 /)= AA B F
o] 71k¥ MFE 40 LMHZ *#3}%th 40 LMH <t e 9at n OL A7k HA EE2(17.6 LMH)
M A R o]F FYX~E 60 LMHE %4 F&3 o)5

Z713} PAHCS 5 ppm< line mixerZ FY3 727
oA &A3 ¥ THTable 2). PAHCSE Z8]44k3 3}
34k 2 0] F(Poly  Aluminium  Hydroxy — Chloro
Sulfate)2  &FHFA  SHAIT. FALFulFH
PACS} Hlwste] & o] % 27 &FrF9 w57} 7t

AL SHAZ g4 AT4]. $H AAHEY ol F %
F EFUES RO B9 29=do] 2 5 37 o
ol zHF gFrjFoel AL %élxﬂe AF8-319 T

mEgol A 24 @ A 5 3, 2014

2.3. AgEN

ool FAL HrhstaA B3 AN Table
59} 2o MF E2|ute] A9t A e 49 turbidity, 2

, pH% RO AgF, %259 TDSE



st R Aol8 MF/RO &84 7kh4 MEO] AA e 45 & et 9+ 353

Table 4. Operating Condition of RO

1st condition 2nd condition 3rd condition 4th condition 5th condition
(12/3~12/21) (1/12~3/7) (3/20~4/4) (4/11~4/24) (8/23~10/30)
Array ) . ) ) )
(Ist : 2nd) 3:2 3:2 2:1 2:1 2:1
Flux 10.4 LMH 8 LMH 15.2 LMH 14 LMH 12.6 LMH
Recovery 73.7% 76% 74.5% 75.7% 75%

Table 5. Analytical Method and Instruments

Items Units Analytical methods and instruments
Turbidity NTU 1720E, HACH
TDS mg/L AC200, AX410(low level), ABB
Conductivity uS/cm VSTAR20, Thermo
SS, COD¢r, CODwp mg/L Standard method
TOC mg/L TOC analyzer, GE Analytical Instrument
N mg/L HACK DR/2500 Method 10071
NO3N, NH4N mg/L ICS-2000 IC, DIONEX
TP mg/L HACH DR/2500 Method 8190
Na, Al, Ba, Ca, Mg, Mn, Fe, K, SiO; mg/L ICP-MS, Perkinelmer
25 10
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: + Turbidity
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Fig. 2. TMP and turbidity in 40 LMH MF operation.
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Fig. 4. TMP and UV,s4 of MF operation in 5 ppm PAHCS
pretreatment condition.
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Table 6. Concentration and Increase Rate of Waste Solution After Cleaning with HCI1
Na Mg Mn Ba Al SiO; Fe K Ca COD;
RO Influent (mg/L) 45.37 5.44 0.028 0.023 0.012 11.87 0 13.86 30.71 9
HCI (mg/L) (a) 737 2.46 0 0.017  0.05 6.5 0 256 2291 15
RO Ist
waste solution (mg/L) (b) 13.83 4.93 0.35 0.356 26 9.85 7 4.58 71.82 150
increase rate ((b-a)/a) 88% 100% - 1994% 51900%  52% - 79% 213%  900%
RO 2nd
waste solution (mg/L) (<) 8.57 3 0.057  0.043 1.1 7.78 3.8 3.11 33.68 15
increase rate ((c-a)/a) 16% 22% - 153%  2100% 20% - 21% 47% 0%
10 g f 5
?% E*zi 1stInlet pressure
8 E’;ﬁ E.:;rf( 2nd Inlet pressure 2
- PR I -~
NE ’ : ] ) NE
g ¥ asy E f" ‘r“‘ﬁ#f 3 %
=3 . 2 E B r 4 =
-1 P 3
3 j
£ i &
2 ; 1
1st dP
- 2nd dp = #:’:
0 T T T T T 0
12/1 1/30 3/31 5/30 7/29 9/27 11/26
Time (day)
Fig. 5. Inlet pressure and pressure drop of RO process.
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Fig. 6. Influent TDS and Effluent TDS of RO process.
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Table 7. Water Quality Analytical Data of Membrane Operation

MF Influent MF permeate MF Influent MF permeate
without coagulation with coagulation RO permeate
(12/12/11~13/8/28) (13/10/5~13/10/27)
0.57 33
SS (mg/L) e 0 (25~38) 0 0
13.5 13.1 15.9 10.9 22
CODc: (mg/L) (3~28) (6~20) (10~19.1) (8~14.5) (0~3)
9.55 7.81 12 6.6 037
CODwi (mg/L) (4.8~14.6) 4.8~12) (9.2~14.8) (4.1~9) (0~0.8)
495 422 2.78 2.65 0.46
TOC (mglL) (2.61~7.03) (2.38~5.5) (2.6~2.95) (2.26~3.04) (0.3~0.6)
8.78 8.5 6.45 5.85 0.4
N (mg/L) (5:2~13.1) (4.9~11.1) (5.9~7) (5.8~5.9) 0~1)
6.18 5.91 44 3.39 0.2
NHN (mg/L) (0.52~9.85) (0.04~9.9) (4.0~4.8) (3.0~3.77) (0.12~0.4)
3.65 2.86 2.6 24 0.17
NO:-N (mg/L) (0.6~9.9) (0.3~9.6) (12~52) (2.3~2.5) (0~0.3)
0.28 0.15 0.23 0.1 0.15
TP (mg/L) (0~0.76) (0~0.64) (0.17~0.29) (0~0.15) (0.06~0.21)
0.03 0.02 0.01 0.005
Al (mg/L) (0~0.08) (0~0.05) (0~0.02) (0~0.01) 0
315 313 33.1 332 0.02
Ca (mg/L) (26.5~41.2) (26.6~41.9) (31.3~34.8) (31.8~34.7) 0~0.1)
5.64 5.51 6.4 6.35
Mg (mg/L) (3.9~6.92) (3.95~6.39) (5.95~6.75) (5.99~6.71) 0
ductivity (uS)/ 507 520 559 564 422
conductivity (uSfem) 300 _g65) (370~759) (545~574) (546~582) (10.9~54.7)
Aol &5 23T MF A2 ARHE ddF ) 8t S3A 5 mgL £% Al CODer AAEC] 314%=E 5
TAHYY BRTe %715 H ¢FHg, vF T ol 7HE AT MF9 -c-’FL FaEdol AY gy &
FEAA U o2 AR RS v As AA F4 A F7183 SHA L ZYo| FAH o
o] £4=2 Yelytth RO HEg+= MF o] d S3A ByEdo] 33 mg/Li F7tE e e & AT
FA3 BAGl Fig. 63 o] A Fdo| Fry PAHCS= ¥%#7 w4 S$HAZ PACY Alum ETh
of WAl wet FAE Belste] UehA &t S ol F{ &FuFY =/ FHE EAHo| gl
MF9] A4 WHF CODer AIAEL 3%04 e SF AAE Al MF Al &FE F
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