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Application of Vibratory Shear Enhanced Processing (VSEP) ‘e o
for Turbidity Removal of Industrial Water (ﬁ%)%ﬁrﬁ;@ﬁ_
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VSEP (Vibratory Shear Enhanced Processing) has high fouling- and plugging-

resistance on the membrane surface because of the movement in a vigorous vibratory
motion tangent to the face of the membrane, and can attain stable high flux

continuously.

This paper introduces VSEP, and reports an example of application of VSEP for
turbidity removal of industrial water originated from river water.
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Table 1 Design condition of the plant for turbidity removal of industrial water

Maximum flow rate of treated water : 1440 m*%/d (60 m°/h)

Quality Industrial water Treated water
Temperature () 0~15 <17
pH (=) 6.3~6.9 5.8~6.9
SS (mg/¥) — —
TS (mg/f) 70~116 —
Color (unit) 16~67 <1
Turbidity (unit) 4~16 <0.1
Permanganate value (mg/£) 2.1~4.1 <1
M-alkalinity (CaCOs, mg/£) 19~25 —
Chloride ion (mg/¢) 4.6~6.0 —
Nitrate and nitrite ion (mg/f) 0.1~0.6 —
Total hardness (CaCOy, mg/#) 25~27 —
Calcium hardness (CaCOs, mg/4) 14.8~16.8 —
Total iron (mg/f) 0.2~1.9 <0.05
Solubility iron (mg/f) 0.12~1.2 —
Aluminum (mg/) — <0.05
Ionic silica (mg/£) 39~43 —
SDI (=) — <2
FHEILE B 1 RITRT . ZORMOMIAKIE, ik
43 N 30 FEOKKE LUTHEAIN LM, B, BEMES
. - . Js DREE @ DOVHRE LTOEA SR 20, ik
o A: A . as, a Color _¥‘§Q& Uﬁ%ﬁkﬁ}@/}\&\/‘% |22 9% &7}(%%’3‘%5}—{5
30r S A:“‘ *i“ A o Turbidity | 720 nTw3
1 Ak A ‘A A A ? L:’ (YN . Y
é’ z; w‘é NS “?ﬁ; 15 g COTHERKIETILBED BN ERFAKEKEE L
WL L L F TV BILINZHEEISEE T 5 AL RO
o o oo gar YHt el as IS CEBERERS ThET 3 v RES  BHL
o 2 SRR B TRy s A 05 FENTh D, FTRITFHCIGERE, BEEOK
Pt o N ) N
0 s ‘ ° . v HIgEVFSMICET 2%, FH2E L COKEE
4/1/96 7/1/96 9/30/96 12/30/96 3/31/97

%3 BHINOKE
Fig. 3 Water quality of Yufutsu river

LTEINDL 20, BHIERTH S,
4) BOWEMAEEE R LA VT v 2
EREPE A ME b= 3 v AT v 7 (FAidEk
A) EARLART Y 27 (HEEE) O 2 750
THY, AVFF U APHETH 5,
5) TNy KN FHAL v
84m® OEFE % L D VSEP O AKIL# 2~ —
213 1.2mX12m TH Y HEAR—ATH 5,
6) I A rOEH
HIBRORREDLDE T AL F— BEERORD,
BFEaoER, HBEIROBRLEEBRLTE) £
BHTH D,
2. RAERFEHRE
2.1 EXEtRET& VSEPEHL S
4rlal, VSEP % @M L 7- TEH KRB SO %

ML (B3R, SOXS BT EET 50

NMERKOBEE R 2 FTET 5125720, KOHEH

L) VSEPRBLEEZ ONRHESNLIZES

720

O ZHOBWLUWEAKEICA L, FEMEEL T
AHLEUKE % 25 L T A I3 B o8 H s
KCTH Do BLYTHRBEORERERD A BLEET
FRRFHLE K OMER IR EEC, BEICEHOEEE,
SRR E DS KIRIC BT 2 & v ) R
Mot

@ —#ICUFECESESFEIEHLUETH 2
7280, 7 I VBREORS TEISOABREBERS L
AR INT V., FOLOREAIC L ) A
e UFBECHERER L D IRE Ty 7 &
LTHIREELIEPVETHD,

® FAKPOEREERSAEREETH LD, &
REDOBRERRMBLETH B, — Mk hZeh
UF#ETIE, SEEEEKEEERER MG
5L, BEOHFEEVICXAHFRT, KKoOH

60 R AN R F -]

Vol. 41 No. 2 (19983)




NaCiO

Industrial No. 2 Heat

No. 1 Heat
water exchanger exchanger tank

Coagulation Feed tank @
Feed

VSEP -

|

Steam drain

water tank

pump l
Drainage
Treated /fl Treated
N water
Treated water

BAR TERAKBREZRBOT7T— — K

pump

Fig. 4 Schematic diagram of the plant for turbidity removal of industrial water
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Table 2 Analysis result of water quality at test-run

-'0 8/26/97 9/16/97 Designed
Parameter Industrial; Coagulated | Treated |Industriali Coagulated: Treated | water
water | water ! water water | water ! water quality
pH (=) 71§ 66 { 65 69 | 71 | 64 5.8~6.9
SS (mg/f) 2 P19 Po— 3 P20 o= —
TS (mg/f) 94 Po124 P98 102 P120 P9 —
Color (unit) | 28 | 98 | <1 98 . 28 | <1 <1
Turbidity (unit) 2.0 . 42 | <01 22 | 52 | <01 <0.1
Permanganate value (mg/4) 68 { 70 : <1.0 59 | 6.2  <1.0 <1
M-alkaline (CaCOs, mg/l) | 277 | 129 | 12.7 277 ¢ 137 | 13.9 —
Total hardness (CaCOs, mg/£) 105 | 10.2 | 126 242 1 240 | 24.2 —
Calcium hardness  (CaCOs, mg/£) 39 ¢ 38 ¢ 5.0 16.2 | 158 | 164 -
Total iron (mg/8) 1.00 ¢ 0.89 i 0.002 099 ¢ 1.09 ¢ 0.001| <0.05
Total manganese (mg/t) <0.10 | <0.10 { 0.005| <0.10 : <0.10 i  0.007 —
Aluminum (mg/f) 021 | 341 = <0.01 0.17 ; 354 = 00l | <0.05
lonic silica (mg/f) 49 | 396 | 415 49 § 411 @ 418 —
Ex, 50mm cell (=) 0.430 |  0.564 0.075 0.227 ¢ 0.084:  0.040 —
Abse, 50mm cell (=) 0.028¢{  0.025 0.002 0.027 ¢ 0.012: 0.006 —
TOC (mg/#) 14 ¢ 1.0 5 09 | 1.0 { <05 —
DOC (mg/4) 1.3 0.6 — 0.9 06 | — —
Humic group (mg/f) 2.1 1.3 <0.4 1.2 1.4 | <04 —
SDI (-) — — 1.56 — — i = <2
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