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Abstract

Conventional membrane systems was difficults to treatment for pulp and paper mills waste
warter. Technological advances in membrane filtration systems have created opportunity for
pup and paper mills to treat effluent streams in order to meet stricter environmental

constraints.

"Vibratory Shear Enhanced Processing{VSEP)” developed by new logic inter-

national makes it possible to filter effluent streams without the fouling problems exhibited by
conventional membrane systems. Various kinds of waste water occurred to and paper mills

experiment with "VSEP” set up conventional membrane. The results were as followes :
Excepting ultra filter(0.1xm Teflon, C-100, G-50), Nano filteriNTR-7450, DS-5, PVD-1)and
reverse osmosis{ACM-4) was treated with very excellent weight of treatment, electric

conductivity, removal COD, TDS, turbidity.
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Fig. 1. A development figure of VSEP series L. for experimental equipment.
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Fig. 2. Assembly figure of series L. filter pack.
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Fig. 3. Schematic Diagram of Existing Waste Water Treatment System.
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Table 1. Charactenistics of Using Membranes
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Max
Membranes . . Pore or pressure :
type Material Backing Cutoff (psi) T(enxéq)p. pH
UF | 0.1im Teflon Teflon Polv propvlene 0.1m 50~250 130 | 1.0~130
UF C-100 Cellulose Poly propvlene | 100.000MW | 50~250 70 | LO~130
UF G50 Polyimide Poly sulfone 8.000MW 150300 50 20~115
= Sulfonaed 509 NaCl | onn 1
NF | NTR-7450 polyether sulfone N/A reiect 20~4501 80 [1.0~130
NF D55 Proprietary Polvester 200~300MW | 250~450 5 [20~110
_ Polyvinyl 180MW _ .
NF FVD-1 derivative N/A 859 reject 250 ~450 45 2.0--90
_ Fully aromatic 9826 NaCl _ -
RO ACM-4 polyarmide N/A reiect 3/0-~500 | 8 |40~11.0
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Table 2. Water quality analysis on the kinds of membrane for raw waste water.
Weight of Electric -+ - CoD
Case Membrane treatment | pH | conductivity TDS Ca Cl Turbidity | (Cr)
type (ton/day) (15) {ppm) | (ppm) | (ppm) (ppm)
Raw
waste - - 6.58 3,580 1,780 336 560 560 3,500
water
#1 |01m Teflon 521 7.00 3420 1,720 296 570 46 940
(NF)
#2 N-7450 3% 7.00 1,684 840 72 292 5 317
(NF)
#3 DS-5 279 6.57 1,001 508 0 268 6 58
(NF)
#4 PVD-1 346 6.38 471 233 0. 109 5 124
(RO
#5 401 6.30 491 266 0 116 0 0
ACM-4
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Table 3. Water quality analysis on the kinds of membrane for 1st treatment water.
o Weight of - Egiectdc ™S | ca™ ar i %8%)
ase | Membrane | treatment | p conductivity Turbidity T
(ton/day) (5) (ppm) | (ppm) | (ppm) (ppm)
1st
treatment - - 6.68 3,690 1841 | 308 892 35 3,750
water
#1 B a2 |6l 2000 16| 2 | e8| 1 666
2 (NF) w0 |662| 1258 60 | 0 | 3u 0 87
DS-5
(RQ)
#3 ACM-4 406 585 (3.2 342 £ 16 Q 15
Table 4. Water quality analysis on the kinds of membrane for 2nd treatment water.
Weight of Electric - - COD
Case | Membrane | treatment | pH | conductivity (TDHS]) (Cam) (Clm) Turbidity | (Cr)
(tor/day) {s25) ppms) ibpmy | App (ppm)
2nd
treatment - - 7.66 3670 1833 | 316 724 2D a7
water
{NF)
#1 DS-5 318 773 042 472 0 108 5 7
(NF) .
#2 PVD-1 325 7.71 471 235 60 264 2 2
(RO
#3 ACM-4 429 6.11 53.2 272 72 0 0 0
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Table 5. Water quality analysis on the kinds of membrane for 3rd treatment water.

ase Membrane | tretment pH | conductivity urbidity T
(ton/day) (ppm) | (ppm? | (ppm) (opm)
3rd
treatment - - 7.81 3,820 1,900 | 316 533 106 346
water
(UF) '
#1 C-100 521 323 3810 1,900 | 288 760 50 324
(NF)
#2 DS-5 396 7.25 1,174 583 0] 416 4 12
(NF)
#3 PVD-1 279 7.72 .445 222 0] 83 0 4
(RO)
#4 ACM-4 346 6.73 65.2 331 0 4 0 2
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