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“SUPER FLOW?” High Efficient lon Exchanger
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A highly efficient ion exchange process demineralizer, the “SUPER
FLOW?” featuring upward flow service and downward flow regeneration

has been investigated.

Any advantages of the “SUPER FLOW” demineralizer include low chemi-
cals and rinsing water consumption, consistently superior effluent quality,
use of non-treated water for diluting regenerants and for rinsing the bed
and backwashing in the column without an additional backwash tank.

This paper presents flow diagrams, column construction, regeneration sche-
dules, and test run results of our pilot plant as well as a full-scale field plant.
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Table 1 Specification of pilot plant

Raw water tank: PVC
0 940x1,030H 0.9m3
Raw water pump : FC (Centrifugal type)
1.33m3/min X 23 mAq x 7.5 kW
Cation exchange column : SUS 304
¢ 500 1,638H
Ion exchange resin Lewatit S100 WS 2002
Degasified water tank : PVC
¢ 1,380 1,5108 2m?
Rootstype blower : FC
2 Nm3min X 5.5 mAqx5.5 kW
Decationized water pump : SUS 304 (Centrifugal type)
50¢/min X 50 mAq x 5.5 kW
Anion exchange column : SUS 304, PVC
¢ 500x1,638H
Ion exchange resin Lewatit M 600 WS 200¢
Chemical injection pumps
HCI pump 4¢/min X 9mAqx0.15 kW
NaOH pump 220¢/min X 10 mAq X 0.75 kW
Mineral pump  140cc/min X 2 plunger X 0.1 kW
Piping : PVC (main size 40A)
Valves : Pneumatic air operated
Sanders type valve FC (R.L)
PVC ball valve
Controller and Consol
Personal computer
Color CRT display
Serial printer
Interface unit
Panels
Power supply panel
Solenoid valves panel
Invertor for decationized water pump :
200 VX55kW
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Table 2 Sequence table of pilot plant
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Table 3 Synthetic raw water analysis (mg CaCQO3/¢)

Date | Na’| Ca | Mg | T¢”lHcos| I |50, [c0,”si05”
5/11 |49 L4z 19 115 |45 | 70 | 10
512 | 89 | 44 | 15 148 | 48 00 | 10
5/17 | 56 | 42 | 22 120 | 60 60 10
5/18 | 50 | 42 | 18 (110 | 50 | 42 % 18 | 10
5/19 | 53 | 43 | 16 (112 | 52 60 10
5/20 | 56 | 42 | 16 114 54 60 10 o
5/23 '217 70 22 113 | 23 % 10
e 68 18 | % 85 10
5/25 | 25 |68 19 (112 | 27 85 10
5/26 |80 |24 | 6 |110 | 80 30 10
5/27 | 84 | 22 | 8 114 | 84 30 10
5/30 | 81 | 22 | 5 108 | 83 25 10
5/31 | 77 | 22 | 8 |107 | 27 80 10
6/1 |69 | 33 | 11 113 | 33 80 10
6/ 8 | 81.3 20.97777.7;3109.7—237 79. 2{ 7.5 10
Note 1) Raw water was adjusted by means of chemical

injection in the tap water.
2) SiO; was approximate 4~9 mg/¢ in the tap water.
3) COg was assumed to be approximate 5mg/¢ after
degasifier.
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Table 4 Operating results of pilot plant

Date Ell;'zgh 'I;::?;;d Na% ‘A]K%WA% (g%?i%%?ii> S contticiont C:",:?g,’,-%l
column| 7Y C/A C/A C/A .
5/11 C 65.0 |42.630.1|12.5 | 46.7/32.0 | 1.15/1.46 40/42
5/12 C 59.0 |60.1 324! 0.1 775'4. 6/39.97 1.04/1. 32 40/42
75/713_ 7? 55.0 | 31.1|43.9|14.3 | 36.8/23.6 1.54/2.22 | 41.26/42
7)/16 C | 74,8 |45.3|40.0|18.2 | 35.1/25. 47¥ 1.61/2.07 |41.26/42
7 5/17 C 60.4 | 46.7 | 50.0 | 14.3 | 45.3/26.0 1.36/2.02 45/427
‘S/ngicriimk 475.57 45.5 714? n 47.9/30.0 1.29/1.75 45/42
5/19 Ci 69. 1 ?37 { 46.4 | 14.3 ,7 48.4/29.8 ©  1.27/1.76 45/42
5/20 C 68. ?Z&I 1 }TZ 14.3;‘ 49.1/29.7 1.26/1.78 45/42
5/23 67 64.7 :8.6 20.4 | 10.0 ‘;7475.6/39. 8| 1 35/1. 32 45/427
75/24 C | 6L6 225 2.4 10.5§ 42.7/36.0 1.44/1. 46 15/42
5/25 C 62.7 i, 22.3 | 24.1 | 10.5 | 34.9/36.6 1.40/1.19 45/35
5/26 - 'C;\ 69. 07‘ 727|727 25.0 | 47.4/17.0 1.30/3.01 45/42
5/27 (o} \ 69.1 | 73.673.6 25.0 ' 49. 2/17.0 1.25/3.08 45/42
5/30 c | 75.8 | 75.076.9 1 28.6 | 51.2/16.4 1.20/3.21 45/42
5/31 A | 66.8 { 72.0125.2 ! 11.1 | 44.7/37.0 1.38/1.37 45/42
6/ 1 C 83.0 | 61.1 } 29.2 [11.1 | 58.6/46.1 @ 1.05/1.14 45/42
6/ 8 A | 707 |74.1 “ 21.0|10.7 748. 5/42.1 ! 1.27/1. 04 45/35
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Table 5 Operating results of full scale plant

. Operating ichi
Raw water analysis (mg CaCOs/€) Breakthrough g:,::ed ‘Na AIK (WA [SO4| (& gg::};_ym S eoctiiciont
N \ I column and quantity | 95 | 9 | % | %
Date \Na ‘ Ca Mg\ TC \HCO;; Cl SOy Others] TA NCO2 SiOs/serial number m3 0| 70| 70| 70 C/A C/A
7/24 114.216.6 7.4 38.2/ 12.1 [12.810.7, 2.6 | 38.2 7.0| 8.5 3 5,847 \
’ A 37. 2/31.735. 241. 01>>55. 4/39. 3 |<1.06/1. 25
7/27 i27.421.4 7. 2\ 56.0/ 17.1 18.8/16.7| 3.4 | 56.0{ 4.9 9.1 3 4,895
‘ \ \ C=A 48. 9130. 5!27. 6142. 9| 67.7/43.8 —/1.4
7/30 [34. 1‘24.8 9.0 67.9 20.5 [20.0/24.1 3.3 | 67.9 3.6/ 8.9 3 3,242
C 50. 2/30. 0/23. 5/50. 8/54. 4/>>33.5 |1. 09/<1. 47
8/16 143. 4]27. 8[10. 8| 82. 0| 27. 3 |26. 2/27. o 158204957 3 2,455
C 52. 9(33. 3(17. 2(49. 4/49. 7/>>27. 0 |1. 18/<1. 82
9/ 7 |54. 540. 0]11. 6/106. 1| 35.1 [36.1[34. 6/ 0.3 [106.1} 3.1| 4.2 3 2,015
, C 51. 433. 1]12. 2148. 7|52. 8/>27. 2 |1. 11/<1. 81
9/ 9 158. 6/38. 6/13. 2/110. 4/ 35.7 |35.338.9| 0.5 {110.4] 1.5] 3.7 3 2,011
R C 53. 132. 311. 152. 154. 8/>28. 2 [1. 07/<{1. 74
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L, R—st—7w~Tik, 495kg359% HCl/cycle, 492
kg 489 NaOH/cycle & 38~44 %@ TE T\Wwho L7z

%6 R WMEETKE ORFILEK

Table 6

Comparison of chemical consumption between

Co-current system and SUPER FLOW

i Co-current
‘ system

SUPER FLOW

Raw water analysis

‘ Total cation
| 109 ppm (CaCO3)

\
' 109 ppm (CaCOsg)

Capacity | 100m3/hx20h 91 m®/hx 22h
| Time for 4h oh
regenerations
Ton exchange resins
Cation resin 3,900¢ 4,000¢ (active)
Anion resin ‘ 6,000¢ layer

‘ 5,900¢

Chemical dosages

~ 1 116g/€-Resin

} (1009 HCI)
" 92g/¢-Resjn
i (100% NaOH)

1742.9g/¢-Resin

‘ (100% HCI)
‘ 39.3g/¢-Resin
(1009 NaOH)

Chemical T ‘
Corésslg;pgc& | 1200k ‘
o } s g/cycle 495 kg/cycle
48% NaOH e 1,126 kg/cycle 492 kg/cycle
Treated ;vater cost | ‘
per 1 m ‘
35% HCI i 16.1 yen/m?3 \ 6.2 yen/m?
489, NaOH | 33.8 yen/m?3 | 14.8 yen/m?
Total }‘ 49.9 yen/m3 ‘ 21 yen/m3
Chemical cost: 35% HCI 25 yen/kg
489 NaOH 60 yen/kg
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