Drinking water treatment using membrane separation technology
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A national reserch project “Membrane Aqua Century 21 (MAC21)” was carried out for three
years from 1991 by The Water Purification Process Association at the initiative of The Ministry of
Health and Welfare.

SHINKO PANTEC participated in this project with its membrane filtration system. The system
proved in a demonstration plant the efficiency over the conventional coagulation/sedimentation/
filtration system for the advantages as easy maintenance or unmanned operation, smallspace
requirement, etc. It also confirmed the effectiveness as a preventive measure for disease caused by
pathogenic protozoa as Cryptosporidium possibly mixed in drinking water. For these reasons, the
system is expected to replace the existing system.

This paper introduces the SHINKO PANTEC membrane filtration system (SP-MEMCOR), the
results of pilot plant, and the removal of Cryptosporidium.
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Table1l Standard specifications (SP-MEMCOR)

Type of membrane Microfiltration (MF)

Material Organic (polypropylene)

Pore size 0.2¢m

Type of module External pressure type

hollow fiber membrane

Membrane surface area 15m* per module

Dead end constant flow
filtration

System of filtration

System of physical

. Air back washing
cleaning

)

Fig. 2 SP-MEMCOR (180~360 m®/d)
Feed port
) Center tube
Filtrate port /
(¢) i S
N

%3 JREy a—VAER (M10C)
Fig. 3 A cross section of a MEMCOR M 10 C module

Fibers

M * 3 Shinko Pantec-MEMCOR, MEMCOR iZ Memtec Limited &%=

* 4 BAEAE, HAREL) ORSEKE: mY/mY/H
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Fig. 4 Back wash operation
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Table2 The analysis results of water quality (A Village)
Raw water Filtrated water Standard
Parameter water
Max. | Min. | Ave. | Max. | Min. | Ave. quality
Turbidity (unit)| 1 0.1 0.38 | <0.1 {<0.1 [<0.1 | <2
Color (—)] 6 3 4.3 4 1 1.6 | &
Permanganate value (mg/L)| 4 1.2 2.6 2.7 1 1.5 | Q10
Euo, 50 mm cell (—)| 0.128/ 0.057| 0.09 | 0.1 0.014) 0.05 | —
Total manganese (mg/L)| 0.009] 0.001} 0.004] 0.006| 0.001| 0.004] <0.05
Total iron (mg/L)| 0.068 0.011 0.028) 0.003| 0.001| 0.002| <0.3
Aluminium (mg/L)| 0.05| 0.01 | 0.02| 0.05| 0.01 | 0.03 | <0.2
THMFP (mg/L)| 60 |21.8 [42.1 [47.1 |14.7 |29.6 | —
General Bacteria  (N/mL)| 1100 | 14 139 |37 0 16.5 | <100 - | ,
E coli group (MPN/100 mL)| 7900 | 9 871 0 0 0 No detection
B3k KHESKER (BH)
Table3 The analysis results of water quality (B town)
Raw water Filtrated water Contact Filtrated water| Standard
Parameter water
Max.| Min. | Ave. | Max.| Min. | Ave. | Max. | Min. | Ave. quality
Turbidity (unit)| 0.9 0.5 0.44 0 0 0 0.1 0 0.01 ¢
Color (—)| 2 1 1 1 1 1 1 1 1 <5
Permanganate value (mg/L)| 1.6 | <1 a Qa a a 1.1 1 1.05 | €10
Exs, 50 mm cell (—)| 0.066| 0.011| 0.03 | 0.001| 0.014| 0.05 0.342 | 0.003 | 0.037| —
Total manganese (mg/L)| 0.087| 0.063| 0.062| 0.092| 0.034| 0.06 0.031| 0.001| 0.009 | <0.05
Total iron (mg/L)| 0.096| 0.084 0.028| 0.02 | 0.001| 0.004| 0.003| 0.001| 0.002| <0.3
Aluminium (mg/L)| 0.83 | 0.3 047 | 0.21 | 0.03 | 0.08 0.13 0.01 0.05 | €0.2
THMFP (mg/L)|30.8 |[<5 15.6 [34.8 |<5 9.1 17.9 5.1 10.3 —
General Bacteria (N/mL)| 110 27 10.8 9 0 1.7 — — — <100
| E coli group (MPN/100mL)|130 {33  [25.6 | 0 0 0 — — — |No detection
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Table4 The analysis results of water quality (MAC 21)

Fig. 9 Flux (MAC?21)
P Raw |Filtrated | Removal
arameter .
200 water| water ratio
g C.C : Chemical cleaning Turbidity (unit) [13.6 | 0.0 100 %
2 1501 .
=] ’ Color (unit) |12 3 73.1 %
f-‘é g 1008 /” /f/ Permanganate value (mg/L)| 6.7 2.6 61.7 %
%%; 50F JCAC J ce cC / Ew, 50 mm cell (—)| 0.150| 0.120 19.8 %
= 0 L L i ! L, X ; Ammonia nitrogen (mg/L)| 0.23 0.17 25.1 %
0 50 100 150 200 250 300 350 400 450
[93/1/18) (7/20]  [9/8] [94/1/5]  [3/8) Total manganese (mg/L)| 0.049| 0.017 64.4 %
[Day] Total iron (mg/L)| 0.79 | 0.01 98.7 %
?_10 liZ(]) 2%1’5}?:7‘] (N}I)AC 21) - Aluminum (mg/L)| 0.69 0.04 94.9 %
ig. (rl\ir:énsln)l rane pressure difference THMFP (mg/L)| 0.00] 0.0% 3.7 %
5% MEMCOREIZEBYTNITEZ YT FARY I ADOKREH
Table5 The removal of Giardia and Cryptosporidium by MEMCOR membrane
Th . E coli
e source of Temperature | Turbidity H TOC rou Kind cyst/L | removal
watersupply () (NTU) | P* |(mg/L) (cfug/lf)()fnL) oocyst/L | (Log)
U.S. A .
California 13 34 19| 26 13 _ Glardia | 2.8E+4 ) 6.4
(Lake Elsman) Criptosporidium | 7.4E+4 > 6.9
U.S.A ..
Giardia 7T.9E+4 > 6.9
?giff”r‘eservoir) 15 07 |78 13 9 Criptosporidium | 1.3E+4 | > 6.1
France Giardia 1.3E+4 > 7.0
(Seine River) 18 o4 1821 30 1700 | Criptosporidium | 2.38+4 | 5 6.3
Vol. 41 No. 1 (1997/9) U PA AR F 53
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