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Abstract : To treat effectively EDIR (electrodeposition ion removal) wastewater in terms of CODvy 1,500~
2000 ppm generated from aluminum painting process, a RO (reverse osmosis) process was designed and
installed to recover and reuse the concentrated solvent sent back to the electrocodeposition tank while the
permeate reused as rinse water. A RO system in which three polyamide-spiral wound modules (102@ % 1,016L
mm) connnected in series had been running to treat 20 m"® in waste volume in 3 days batch operation at the
condition of system recovery of 30 %, applied pressure 115 kgycm® and room temperature. During 42 hours
continuous operation leading to 5-fold decrease in waste volume, nearly constant permeation flux of 3% [/m’-hr
was maintained and the permeate with average CODh, 300 ppm was obtained which could be used for washing
the remaining paint solution in ion-exchange tower instead of demineralized water. Also CODhin rejection as a
function of running time was observed to be in the range of 78~87 % and the observed solvent rejections for
ethyl cellusolve, buthyl cellusolve and n-butanol were 79 %, 87 % and 70 9%, respectively.
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Table 1. Wastewater Effluent and its Characteristics
generated from Aluminum Processing based
on the Treatment of Aluminum Billet 25

ton/day.

Mold dice| .. . Gas | Electro-

. Washing . .

cleaning scrubbing | coating

Effluent [m'/day] 3 605 12 kY
pH 3-11 34 34 11-12
CODyy, [ppm] 60 8 - 1500
SS  {ppm] 160 1,500 250 15
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Fig. 1. Schematic diagram of dip-electrodeposition
coating system.
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Table 2. Characteristics of Anodic Electro-Paint Baths

Solids content 5-15% by weight

Pigment particle size 001-1 gm
Bath temperature 15-3% €
pH value 65-95

Composition of paint bath:

anionic resins (bonding agent)

pigment ('coated’ by anionic polvmer particles)

surfactants and emulsifier anions

hvdrogen and hvdroxyl ions

impurities © sulphate fons, chioride ions, ferrous ions, phosphate,
calcium, zinc and carbonate ions
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Table 3. Composition of ED-2000 White Paint

Components Concentation [wt. %)
Water-soluble amino-acry! resin 41-13
Ethy! cellusolve 25-30
Buthyl cellusolve 6-8
n-Butanol 10-12
Amine 05-1
TiO, 8-10

Table 4. Solution Oompositions of Dipping and Rinse

1 and 2 Baths
[unit: wt. %]

Components Dipping bath | Rinse 1 bath | Rinse 2 bath
Acryl melami
ddmdamne | s | om0 | o003
Ethyl cellusolve
Buthyl cellusolve i1 3% - 48 3% -4

. 102 0% - 091 073 - 097
n-Butanol .

. 2=z01 1711-1% 16H-11
Amine 11%
1o Ny ! 0 0
Sulphate ions wm

Table 5. Wastewater Effluent and its Concentration
generating from Ion Removal Process for
Purifying Paint

Effluent [m"/3 days] 20
Compositions [wt, %) N

Non-vaoatile 0.1

Ethyl cellusolve 04

Buthy! cellusolve 001

n-Butanol 0.02
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Fig. 2. Flow schematic of designed R/O process.

Table 6. Given Values for the Calculation of R/O System Analysis

Parameters Values

Remarks

Osmotic pressure of feed [kg/em’]

By use of van't Hoff equation

initial 1.73 based on the concentration of EDIR
final 865 wastewater at VCF = 5
R/O inlet pressure (kg/cm’] 15

Flowrate [m*/hr]
permeation 0.36

Capacity = 20 m”/3 daysx 1.3

Svstem recovery, Y [%]

Y is the flowrate ratio of permeate to feed in the system

Module
model no. SWAGO ! o
. Product of FilmTec Co. in USA
no. of modules 3
array series
Temperature [T} 20

wegel A8 d A2 % 1998
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Table 7. The Result of R/O System Analysis

{unit: ppm)
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concentration | concentration | concentration
1 2500 13 312
2 5000 Ui 6240
3 7300 40 93%7
4 10000 4 1240
5 1250 4 15612
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Fig. 3-2. Reverse Osmosis Facility at Gumi Plant of
NamSun Aluminum Co.
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Table 8. Operating Condition and Data of Seperation Performance of R/O Module at 115 kgy/em?

el #F A

83

Flowrate [//min] CODuin [ppml
Run No. Time [hr] Retentate | Temp. [C]
Permeate | Concentrate Permeate in feed tank
1 0 6.5 155 240 1,120 145
2 2 6.5 153 234 1,200 155
3 4 6.5 15.3 228 1,200 155
4 6 6.5 157 224 1,440 16.1
5 8 65 153 206 1,550 16.2
6 10 6.5 15.3 220 1,720 15.0
7 12 6.5 15.3 236 1,790 145
8 14 6.5 15.0 204 1,920 16.3
9 16 6.5 15.0 270 1,970 166
10 18 6.5 157 282 2,060 17.0
I 11 20 6.5 157 254 2,100 176
12 22 6.5 157 2638 2,140 175
13 24 6.5 157 256 2,160 183
14 26 6.5 15.7 282 2,180 184
15 28 6.5 157 266 2,200 187
16 30 6.5 15.7 328 2,350 189
17 32 6.4 157 412 2,360 19.2
18 34 6.4 157 350 2,720 194
19 36 65 16.1 432 3,200 19.7
20 38 6.5 157 530 3,310 20.1
21 40 6.5 9.7 816 4,210 21.1
22 0 4.0 16.1 1,152 7,760 180
23 2 39 161 1,768 9,340 19.2
il 24 4 39 16.1 1,896 10,880 19.8
25 6 39 16.1 2,012 13,720 19.7
26 8 39 16.1 2812 16,480 194

Remark) I : Continuous concentration of initial feed volume 20 m® to final retentate volume 3.9 m’

II- Contiuous concentration of final concentrate (I) and rinse 2 solution (25 m®) to final volume 34 m"
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Fig. 9. Effect of feed concentration on the solute
rejection.
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