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Abstract

Ultrafiltralion (U¥) and powdered activated carbon (PAC) adsorption were com-
bined to treat wastewater contaminated with refractory organic compounds.
Secondary sewage eflluent of RBC process was used for the investigation.

It was determined from batch test results that a conlact lime of 2 hours and a PAC
dose of 45(mg/l would be used in the experiments. Backwashing was accomplished
by forcing the permeates backward with pressure of 2.5kegf/m? for 90 seconds.

It was shown that refractory erganics removal hy the PAC-UF provess was more
efficienl than UF process without PAC pretreatments. As backwashing frequency
was deereased from four times to one Lime in an hour, the removal efficiency was sig-
nificantly increased. The addition of PAC to the UT process mitigated the fluctuation
of filtrate quality which was increased in UF process without PAC treatment as
transmembrane pressurc was increased.
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Table 1. Influent and effluent quality of RBC process

Influent Ellluen

Color (Ahs/m)* 5.9-14.3 1.2~3.2
Turbidity (NTTT) 1443} 0.65~0.44
CODer (mgl) 145~-795 11.5~28.6
NH4-N (mgf; 14.1~20.8 (0. 7~10.6
PO 4-P (mg)] 0.5~1.49 0.18-~0.28

=8 (mgdl 45.6~166 1.7-9.3
7.55-7.8

pH 6.6~T7.2

*measured at 410 nm
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Tahble 2, Specification for Powdered Activated Carbon®

Characteristics

Loss on drying(at 105°C) max 10,0 %
Residue after ipnition max 2.0 %
pH of 5 wiv % slurry at 25°C 3.0 8.0

Ad=orption power
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Table 3. Specification for hollow liber UF Memhrane

Maodule

Length : 255 tm

Dia (In/Ont] : 34.5/39.5 mm

No. of Ilollow Fiber : 8,500

Effective Surface Area : 0.77 m?

Case Material . Polyacryl, Polyatyrens
Potting Material : Polyurethane

Hollow Fiber

Material : Polyethersulfone

Dia (In/Ont) : 210/340um

Water Permeation : 1.6 - 2.0 mlicm?.min at 1.0 kgfftm?, 26°C
MWCO : 160,000 dalton(93%)
Max. Pressure : 3.0 kgfiem?,

Heat Proof : 95°C

pH Range

:1-14
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Table B. Scheme of experiment operation conditions
embrance | W washin washin
Mode | PAC Operation | vasiung Shing SHIng cone.* contact
pressure interval time pressure (me) Fimehr)
(kgtfem?) (min} (second) (kgficm?) & '
A _ 15 _ _
PAC addition 458 4 2
B - 0.5 30 90 25
PAC addition 4792 2
C il -
PALC addition | 403.6 2
*EHETA 2 Y FEE 2 E AYE EA 9vEE ) PACE HyrFx
_ Trans-membrane pressure PAC conc. FPAC contact
Mode PAC operation (keficm?) (mgl) Time (hr)
D PALC addition 16 458.4 3
0.5 - -
K - 1.0 - -
2.0 - -
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Table 6. Effluent color absorbency at A, B, C mode
UF process
Mode BEBC effluent only PAC
pnly UF UF+PAC
A 3.2 1.98(61.8%)* 0.43(13.4%) ¥ (0.48(14.8%) ¥
B 1.2 0. 74GL.T5%)* 0.04( 3.3%; 1 0.23018.9%) ¥
C 2.0 1.66(72.2%)* 0.0200.08%:) 1 0. 32(14 1% %

*{ iwvalue = CJ/C;, = 104, C; UF process effluent, C.; RBC effluent
1 Jwalve = CJAC, = 100, C_; UF+PAC process effluent, G;; ERC affluent
T yvalue = G40, X 100, Cg; PAC process effluent, C;; RBC effluent
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Fig. 3. CJC, of color at backwashing interval 15 min
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Table 7. Effluents COD__ at A, B, C mode
UF process
Modc RBC effluent anly PAC
only UF UF+PAC
A 28.6 18.1(63.3%)* 6.5(22.7%) ¥ B.AB(29.T%) §
B 16.5 9.5(H7.6%)* 4.1(24.8%) % 5.45(33.0%) ¥
C 11.5 7.6(68. 1%)* 26(22.6%)+ 3.37(29.3%) ¥
*o .H.alue CJC % 100, C,; UF process effluent, C;; EBC effluent

t{ )value = CJ/C, = 100, C,; UF+PAC process ¢ﬂ1u¢ut, C;; RBC effluent
$( )value = C/C, x 100, C,: PAC process effluent, C;; RBC effluent
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Fig. 6. C_/C. of COI at hackwashing interval 15 min
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Fig. 7. C./C; of COD at backwashing interval 30 min
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Table 8, Influent quality of 1), K mode experiments

CON, color ot NH,-N PD,-P
Model A
ode (g1} (Abs/m) (mgl) [mg1) (mg/T) pi Temp.t°C)
D 1.5 kpfiom?2 11.5 2.3 6.3 0.7 0.25 7.6 20.6
0.5 kefiom? 21.0 3.9 .5 a.0 0.10 7.5 34.0
K 1.0 kegfiem? 12.0 2.7 4.5 4.0) 0.20 7.6 45,5
2.0 kgficm? 19.5 2.8 4.8 0.9 0.17 7.6 53.2
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